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This thesis;s coneerned w;th the experimental det,erm;nation . '" 
of surface displaeements of material foils by means of an autamAtic 

evaluation of the holographie interferograms obtained in testing . 
• 

The expe~imental work utilizes a' newly developed method referred 
" . 

'to as th!! "holographic-electrq-optical " technique thatèmploys a 

specially designed microcomputer unit. The experimental procedure 

.. 

and th~ microcamputer organizattan are fu14y described. T-h e a p pli - ' 

cation of this technique 'Js illustrated by, the evaluation of strain 
.,; 

field and ~hickness changes at a larg~ number of po~nts on bath 

sides of a eom~ercial newspri.nt ~aper sample subje~ted ta uniax,ial 0 

Qloads. Furthermore, a new,quanti'ty called the "volumetrie mas"S 

dens.ityll is introduced for this material for the first time that 

iS'experimentally evaluated and eorrelated to the obtained stra;n 

field. ln the conclusion of this thesis general remarks eoncerning 

\he halographic-electra-opt,ical technique are given and the obtai'ned 

results for the ne'i,sprint sampl'e and future research are indic·ated. 
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L'objet de cette tbèse est la détermination expériméntal~ des 

déplacements à la surface d'une feuille par l'utilisation de 

l 'hologra~hie interf§r6métrique compr~~ant Q~e étape de reconstructfon 
, 

automatisée. Cette tec·hnique, appel~e"holographic-electrG-opj:ical" 
, ' 

\ 
a hécessité la COt1c-e"pt;on d'un microprocesseur; celui-ci, de même 

que s'on incorporation à la nouvelle métbode son présentés en détail.-

"" En guise d'exemple, cette méthode est utilisée pour la déterminatioA 

des déformations et d~ la vari~tion de l'épaisseu~.d'un échantillon 

de pa p; e r j 0 U r na 1, de fa b r i ca t; 0 n c omm e r c i ale, as su jet t;, à des 

t e n s ion sun i a x i a 1 es . 0 e plu s, 1. 1 a u t è ~ r 6 é fin; t une rro uv e 11 e 

quantité, la "densité volumique'de masse", pour ra pr'èmière fois dans . 
, ' 

1 
1 ; 
1 J 
1 1 

o 
• 

, . 

le cas du papier. Celle-ci, evaluée ~ partir de données experimentales, 
~ , , 

est correlée au champ des déformations. En conclusion de cette 

thè'se, l'auteur fait-quelques remarques générale~ concernant la 

technique "holographic-electro-optical l1
, résume les résultats ob'tenus 

dans le cas du papier journal, et suggère des développements futurs. 
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, ' Chapter l 

INTRODUCTION . .,. 
ri 

It is well known that engineering materials have two 

distinct features. Fi rst, th ere exi s ts a mulJi tude of 

singular surfaces (i~terfaces) within a finite ~olume of the 
, , -' 

macroscopic material body, and second, the elements of the' 

microstructure of real materials show random geometrical and 
~ 

ph Y sic a l", cha ra c ter ï st i cs. The very existence of the inter-

faces repr~senting in tact the interaction zones between the 

elements of the microstructure renders the analysis of the 
1 

re.spoonse behaviour on th.e basis of continuum theory impossible':' . .. 
It has'~lso been recognized'that models, which comply with the 

axiomatics of conti"nuum theory. do not, in most cases, reflect 
j 

the experimental observations of the behaviour of discrete 
1 

materials. . 6' 

The analytical aspects of Y~rious cla~ses of discrete 

sol i d s h a v e b e end i s ; us sei i n r e fer en c e [}J): It h as ,.a l $ 0 
, r' 

; '. , 
been shown for a certaln class ~ fibrous materials that 

• 
their response behaviour can be modelled on the basis of the 

micromechanics theory [2J. 

It is the main aim of the present inYestig~tl~~ to iptro

duce a new holog~aphic-electro-optical measurement technique, 
1 \~ 

which by means of a fully computerized arrangement ~ermits the· 

asses~ment of the three·dimensional deformation field of these 

'1 

\ 

" ' 
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1 , 

thin foil materials with a microstructure. The method. ta 
1 

bè discussed in this thesis is applicabl~ to v~;ious classes' 
-, 

of mater.ials, such· as crystalline solids, composites and 
o \ 

flbrous networks. In developing this technique, it has 

b e e ri' '-f o'J n d con ven i en t t 0 use the ex i s tin 9 exp e r i men t a î '" set-

up that has bee,n designed. for testing cellulose networ.ks, in 

particular[3,4]. 

In vi~w of the 'importance of ne'wsprint paper in the 
. 

,. papermaking ind~stry, the new measurement technique will be 
J 

1 illustrated by observations and measure~ents concerning news-. 
print paper. A n a the ras p e c t 0 f th i s t h. e sis i s· con c e r n e d 

"with the well known term "basis weight", which is emoloyeâ .,.. 

i P the p a p e r i n dus t r yan d w hic h d e fin est h e wei 9 h t 0 f t h e"o 
.~ 

paper sheet per unit area. Jt has been founJ .from the 

pre~ent investigation that i·t is more significant for the 
~ 

overall. strength characteristics of a paper sheet to use a· 
" 1 

modified.parameter, which will be referred to, in this thesfs, 

as the "volumetrie mass density (VMO)". Hence, it,is one of . 
the aims in the present w~rk to as~~ss the'~liditY of this 

parameter in the description of the mechanical response 

b e h a v'; 0 u r 0 f ne Vi s p r i nt pa p e r . For t h i spa r tic u l a r m a 't e ria l , 

th1 met~ds employed for the verification of :he parameter is 

acéomplishea by means of Beta-radiography and double-sided 

" 0 

, ' 

," 
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:J l, 
\ 

holographic i nterferometrr (DSHI) . It i s the author 1 s belief" 

that the ex~erimental proce~u~e can also ~e employed ~or other 
( 

thin foil materials such as meta~lic ana/or po1ymer.ic strué-

tures. 

The holographie interferomet~y technique has been developed 

over a number of years in the Micr@mechanics of Solids lllabora-
[ 5] , ) 

, ln order to evalùate the three-dimensional surface tory 
) .,/ 

deformations of thin foi1s. It was then extended ta· the 

m e a 5 ure men t s 0 f the ace u r r i n g d e for mat ion fie 1 don ,b 0 th, s ide s • 

of thi'n foi1,s in a sequentia1 manner, su-ch that the deformation 
, l 

history of the foil materials can a1so be obtained [4]. By , 
....... 

me ans of th i 5 • t e·ç;.h n i que, i t i 5 po S s i b 1 e 't Cl asse S 5 the 1 0 cal 

deformation component~ with very high accura~y (fractions of a 

mic~ometer) . However, with the requirement of a large number 

1 
1 

li 

a f ob s e r va, t ion s cor r e spa n d i n 9 t 0 a 1 a r 9 e nu m ber 0 f sur f ace po i nt s 

o n' 'b a t h s ïd e'5 a f a foi 1, it i 5 e v i' den t th a t the tes t 5 e t - u p h a 5 

ta be extended ta a completely automated observation procedure. 

Hence; the main body'of the thesis °deals with this automated 

technique, which generally is applicable ta any type of foil 
J • 

material and which perrnits the required data ta be obtained 

from the produced interferograms. 

It is ta be noted that this new technique can be used for 

any arbitrary number of points on the abject ta be 'ana1yzed 
, . 

/. 

/ 
. 

.. ' 
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and that'all the measu'rements can be performed automatical"y 

in a relf-consistent manner. As mentioned above, in order 

to ill~strate this new technique tests were performed on 
,,1 

newsp"rint paper sheets. In doing so, it was found useful, 
" 

not on1y t8 assess the defprmation field of the sample under 
, , 

a given load and controlled environmental conditions, but 

also to investigate the' lo'êal behaviour of extremely small 
1 ~ " 

areas of the test sample by using scann~~g electron micros-

copy and the information obtained from Beta-radiography. 

Hence, in the diScussion of the experi.men:f;.al resu1ts, an 

attemp.,t is made in this the'sis to relate the VMD (volumetrie 

mass density) to the occurring deformation,S under a given.~oad 
" 

and hence to the local thickness~ It is important that such . 
con~erëftio.ns, lead to a strength characteristic of the 

mat e ria 1 s h e et, wh i ch, i s sig nif i c a n t toi t 5, 0 ver a 1 r r e s p 0 n s e 

behaviour. 

The st rue t ure 0 f the th?S i s ; '1 '5 a 5 f 0 l16w s : C ~ a p t ~ r II 

considers briefly the propQ5ed models for the mechan.le,al 

response of paper. The definition and meaning of volJmetric 

mass density in r'êlation Ito fibrous networks is also· discussed. 
, ' 

Chapter III deals in detail with the Sequentlal-DSHl technique 
t 

(Sequent~l double~sided bolographic interferometry) as well a$ 
, , 

. " , 

, . 

the g'eneral analytical approach for the evaluation of the oqtained 

interferograms. Chapter IV is concerned with the actual experi-

J 
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mental set up and th e aaoRted method of i n v est i 9 a t i o:n . The 
0 

mi.crocomputer 'organi zation and i ts appl ication ta the deter-
1 • 

min a t ion 0 f the th r e e.~ d i men 5 ion a 1 d è f a rm a t ion fie 1 don bot h . 
sides of thin fails (~ewsprint paper sheet) 15 fully descrfbed . . 
The microcomputer 'J~s)gn itself, and the 'necess'ary programming 

for the p e r for m a 11, c e 0 f the tes' t are 9 ive n i n A p pen d i ces l and l 1. 
. 

The ne"Y1y developed optid=al technique of lo!;al th i ckness measure-

ment and area mass dens1ty measurement are also ~iscussed tn 

")~>é'hapte~ IV, whilst the discussion '6f the obtained results is 

given in Chapte.fi.V. 
l, 1; '"\! 

Finall~, the concluding Temarks and the 
-

; n d i c a t ion 0 f the fut u r-e ,r e s e arc h are the 5 u b j e c t mat ter 0 f , 
Chapter VI. 

.. 

.. .. " 
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Chapter II 

'i 

'brSCUSSION ON THE RESPONSE BEHAVIOUR OF ,THIN FOIlS 
) . 

W~TH PARTICUlAR REFERENCE TO FIBROUS,NETWORKS 

2.1 Introduction ! 

Although macroscopic observations do not reflect the 

mec h ~ i cal b e h a, v ; 0 u r 0 f f i b r 0 U sne t:" 0 r k s, man yin v e s 't i 9 a t 0 r s 
, . , 

in thi's field have nevertheless attemptèd ta explain the 

mechanical respdnse behaviour of such Yystems in terms of 

mac r 0 S é 0 p·i c qua nt; t; es [ 6 - 13 ] The proposed analytical 

models 'in this context as well as the experimental observa-

t ion s 'a rem a i n l y con c e r n e d w i t h the mec han i cal s t r e n.g t h 0 f 

the paper sheets. Ih the context of the present thesis, 

Pa 9 e [14] , Ka 11 mes [ 1 5 - 1 7 J, ly n e [18] and 0 th ers h a'v e pro p 0 s e d 

that paper,weakness is associated with areas ~~ose grammage 

is below the basis weight of the test sheet. In the case of 

newsprint, .which is the material being considered in this thesis, , ' . 

this statemenÀt was confirmed by Moffat, et al.[19]. In ~ese 
t: 

references test methods were employed to measure the basic 

parameters related to the p~er strengt~. However, more "J 

recently, distinct emphasis has been made on the contribution 

, of microstructura,l effects -to the overal1 response beha'viour of 

f i b .r 0 u, sne t W 0 r k 5 [2 0 -" 2 4 J. . T h U ~, the c u r r e n t l Y q, e 1 d v i 'e w i s 

that the physical properties of individual' fibres in the paper 

} 
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i l, 
-

sheet, their orientation with respect te the application 

of the load as well as thê mutual bonqing are the most 

sign}ficant parameters related to the strength of the 

material. Eric'kson [25] employed three layered samples, 

each layer being made of a differ~nt type of fibre and 

found that the selection of the layers affect,the physical 
1 

propertiés ûf the sheet. Stockmann [26J made the observa-

tion tRat a sheet of highly oriented fibres is muc~ stronger 

than the one wi"h>h uniform fibre orientation. In sorne other 
fi , 

cases more attention was paid ta the response of the single 

fibre and bonding. Thus, for instance, Kallmes; et al. [27] 
~ .v/tJ. ' 

) consid~red different strains indjtted in the free portion ,of a 

fibre segment than in the bonded part. On the assumption that 

their respon.se is the same to an applied load~ he found the 

variations in the sheet moduli, primarily, caused by the 

change in the fibre moduhus. Somewhat .similar models and . 
experiments are due to P~rkins, et al.[~8] and Hollmar~, et ~1[29] 

, \. 

with the conclusion ~hat the physical preperties of jhe paper • 
\ 

s'heet are strongly influence'd by the presence of the micro-

structure. 
~ 

As mentioned previously, since thé'se studies follow the 

classical continuum theory, the fibrous networks with a random 

arrangement of f,JiÏbres and random bonding makes it impossible ta 
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derive a response behaviour on the tJasis of macroscopic quanti-

ties. Hence, an analytical mOd,el attempt'ing< to des~cribe the. 

mechanical response should include the deformatLonal behaviour 

'nd failure characteristics of bonded areas between overlapping 

fibres, thé behaviour of the fibr~s themselves:r~d its relation 

ta the volu~~tric ma'ss d'sity df the paper shee't< the basic 
- J. ~'l...~ 

approach ta such madels from a, micromec,hanJcs pO';nt of 'J(iew is 
'\... \l " 

given by Axelrad [1J. and in particu1ar in references QO,31] 
<l' 

.,:---'\ 
2.2 General Formulation': ,Material Modelling ,\ 

"" '11-;- ~ .---r-fIr 
.... 

1 .. 

". 

, • 

Ta mention briefly the material modelling from~the point ';>.,:W·"~"'·~"··><·' 
r "" 

• 0 f vie w ° f the mie r ° m,e cha nit s the 0 r y, a.5 i mil a r y i e w i 5 t a ken 
d • , 

i n the a b 0 v e ~ t ion e d r e f e ! e ne es. [1 ,3 0 ~ 3 1] as" pro po j-f d e a r 1 ; e r 
-t, 

i n [3 2 - 38 ] The p r'o b a b i 1 i s tic con cep t san d s ta t i s tic ale 0 n -

"-sideratio,ns intr'zffuced by the micromechanics"theor.~ have b,een 

used to represent the response behaviour of~;lulose n~tw~. 
In particular, by using the principTes of the micromechanics 

theory, Had~ad [31] was able t9 consider the response behaviour 

o fat w ° d;' men s i o,n a 1 s h e e t (2 - 0 s h e et) ° far and 0 m. net W 0 r k 0 f 1 

. 
cellulose fibres. His formulation and modelling of the response 

of paper sheets took into consideration the characteristics of 

f r e e f; b r e s e 9 men t san d the 0 ecu r r e n c e 0 f the. s 0 - c a 11 ,e d "r e 1 a-

tive bonding areas in overlapping fibres", 
.J 

The investigation 

') 

) 



. ' 

) 

- 9 -

" 
showed the r~ponse &f a ~eal fibrous network w~th randomly 

arranged fibres and inter-fibre bonds, in contrast to the 
\' . [32-36] 

. p, r 0 p 0 s'e d the 0 rie s b y Ka l l mes, Cor t e and Ber n 1er , who s e 
j". 

model was based on an assumed random geometry of the 2-D sheet 

as a fu~ther step towards a proper model)ing of"the 2-p sheet. 

W a h r e n [3 9] i n t r 0 duc e d a r and 0 m' 9 e 0 m ~ t r y 0 f f i b r 0 u sne t w 0 r k b Y 

using the Monte-Carlo computing t:1hniq~Er. From all these 

investigations, it appeared that one of the fundamental charac
\ 

teristics required in the modelling of the response behaviour 

of the paper sheet is the so-called "basis weight" of the material 
. 

under consideration. It has been found important, during the 

investigations carried out in the Micromechanies of Solids 

Laboratory and in particùlar, in the context of~the present work,' 
,. 

to introduce the fundamental quantity of volumetrie mass ~ensity 

instead. It is considered that this quantity, in'relation to 

the occurring variation of the local thickness in a paper sheet 

can be directly eorrelated with the induced strain field caused 

by the application of a uniaxial load on the paper sheet. This 

will be treated in the subsequent sections of this t~esis. The 

followin9 sectJons (2.3 and 2.4) are concerned with the definitions 

~and the corresponding testing procedures of the quantity w (basis 

weight) of the paper sheet. .. 

---\ 

J 
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2.3 Significance of the Basis Weight - Material Characteristics 
\ 

I~ 

Taking inta consid~ration the present effort of assessing . 

the strength characteristics of a fibrous network and in 
... 

p a ~ tic u l a ~ \ 0 n e 0 r the cel l u los i c t.y p e, the 0 ver a l l , mec han ira l 

strength Imust include not only the strength of a~ individual 

fibre, "but also the fibre-fibre bon<rs, as well as ~h,e existence 

of a certain pore volume in the real sheet. The failure of a 
~J' 

net' w 0 r k c a n th u s ft à seri" b e d" p r i ma r i 1 y, t 0 the bon d f a il ure 

and to ~he failure of the individual ~ibres. With lhe applica-

!Ii on of probabi 1 i s'ti c concepts to the beha vi our of fi brous net

works, hydrogen-bond ,failure of cellulosic networks has been 

studied by Axelrad [40J. Sing~e fibre failure has beeri investi-

9 a t e d b Y P age [4 1 ,4 2 ] ; 1 n a 1 l the sep, a p ers, par a met ers 1 i k e 

the oumber of bonds in,an overlap~ing area and the number of 

i ntercepti ng fi,bres"i n a 2-D sh,eet play a signi ficant 'rol e 
t:> , 0 

indicating that these quantities require a proper def;nition of 

the basis weight. .' 
(" 
\ It ;s of utmost importance to,note that the pr~sent wotk 

stresses the fact to use, instead of the commonly~used basis 

. wei 9 h t d e fin i t ion, ri hic h i s a w, e i 9 h t P e r unit are a, teh e' nec e s s - ..,.. 
, Î 

i ty to i ntroduce the vol umetric nrass' dens i ty. Other r-easons for 

introducing this material ~haracteristic are the)~ea: var;~:t~(Of 
'p)ocedures to estab,lfsh it' and not to standardize (he pro~edure 

" 

'u , ' 

", 

test 
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, in the performançe of Furthermore, since 

.. real sheets consist of several laye sheets, which form 

a gi ven thi.ckn:ss. i:hat h~S bee Ob~è'rved to vàrY):i'n g the, 

a p pli c a~t ion 0 f a 1 0 ad, r e qui r est h e i n t r 0 duc t f 0 n 0 f the V'M D • . ' 

4 The 'standard d~.fin'ition of the basis we)ght, as discussed in 

this section, is give'n.below. à. ' .. 
1 F i r st, it i s . u·s u a l t 0 de fin eth est rue t ure 0 f the pa p eO r ·,-Jn 

t~rms of a 2-D .s·heet, and' secondly, to take the mass of the 

paper ~ a' projection on an arbitrary plane as indicated. in 

Fig.2.lo . 
~ertëe, the area,mass d~ns·;'ty (ba-Sis weight) is dt9fined by, 

w = m 
a 

a 

( 2. l ) 

The 'simple exp'erîmentaT ·teçhnique kn,own as Beta-radi"ography, 

'. , 

t, 

, which serves to' abtain the basis' w~ight ôf a given sheet material' 
"-

is indi.cated below. Ho w ev e r , i n 0 rd e r toc 0 m p a r'e the, bas i s 
~ . . 

, - weight 'of the given sheet of the material with a standard hand-.

sheet· as .carried out i'n this investigation, the sketch·qf the 

Beta-radiography techni~ue i~ shawn in~F)g:2.2. 

.. , It is 'S,een t~at the bas'; s weight or tH projection ,of the, 

actial m.ss on thé observing medi~m depend on the amount of 

Beta rays transmitted through the sheet. 

simp'y by,. .. 

• 1 

. 
T~is ~an be express~d 

'" 
\ 

-', 

1 
, 1 

, 
, , '. '1 



( 

, 
" 

. . 

" 

-' 12 - ) 
1-

~ 

'\1 

Transmittance: ".H T = f (Hm) for handsheet L ... (2. 2) 
NT = f (Mm Y ~r newsprint 

where the function f ; 5 0 f th e exponent1a1 form. l t i s assumed 

th a t the' t ra n s m-i;t tan c e 0 f bot h mat e ria 1 san d he n cet b e ~ r r,e s po n se, 

ta the Beta-ray correspond ta an approx;mately equal fibre 'struc'-. . 
rure. 

As s h 0 ~ n b~ Nb r m a nI a n cl Wa h q~ 'n [4 3], the X - r a y f i.l min di ca te d 

iri Fig.2.2 absorbs the Beta~rays over"a cert~in period of time. 
" 

Il 
1 n 9 e n e ra l " rad i 0 a c t ive de c a y i sas t a t ; s tic a 1 p h e nom e non val i d . \ 

'-.... 
for a large number of particles', the' radiation of which"may be 

. . 
~nsidere.d as a con~;n'uous wave w,ith a constant a~Pl,itude and _ 

enÀ-gy flux. One can define, in the c,ase-of a thin paper'_sample, , -

" the,transmittance;n the following form: 

.. 
-llW T =t. f(m) -·e . 

in which T ts ~he transmission 

(2.3) " 

).l i s· ab sor p t ion C 0 ~ f fic i en t 

and w is the bas;s ~eight of the sample. Actording to Norman and 

Wahrell [4)1,. this\êjld-empJJ;.ical form is 'valid fbrthe basi~ weight 

correspondi.ng to :3":4 'times of.tJ1e half thic~ess of the paper she'et. 

.' At' highe~ vatues of the basis weight, the rat~. ot' ab~~rPt;/n';n- ' , ' , i 1 
c~e~sesl,.to a maxi m'u,m, which is reached, approximat,el y , t, 7-8 times', 

"of the half thickne'~s of the sheet. It ï~ to be noted _th the 

'. ' 

1 
l 

" 

" ~' 

! 
w. ~ 

~ 
t .. ' 
" 
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half thicknes~ is a function of the energy of the,incident 

radiation and for the standard radioactive material C-14 is 
1 ~ 

of the order of 30 91m2. Hence, one can expect a 1imit of 

",the exponentr absorption ta be between 90-"120 91m 2
, However, 

the directly measurable quant1ty is not the transmittante, but 
, 

the absorption of the developed film, which is g,iven by, 

(2.4) 

-
If in ~he test procedure, the linear range of the X-ray film 

\ 

is·used, the film absorbance will be proportional to the amount 

of. radiations transmitted by the paper sample and hence, to the 

exposure time t a~d the above transmission factor T. 1t follows 

that the relation between these parameters can be ~iven by, 

A = c. t . ë).lw + Arx; , (2.5) 

in whi ch Àoo represents the absorbance of an 'exposed part of the 

fil~ c~r~esponding to an infini~ely high basis weight, whilst c 

den 0 tes an e.x p 0 5 LI r e co e f fic i e n tan d ).1. ; s the 'a b 0 v e a b sor p t ion 

coeffi ci ent. 

v ~ nie n ce' ~s , 

Relation (2.5) can also be expressed for con-, 

" 

ln· (A - Aoo) :i: l net - llw (2 \~) 
\ 

& - , 

The,aoove ~elati~an be,verified 'experimentally and ; s us u,a llv .. 

.. 
, ~# 

\ 

-
~ : 
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\ employed in the sta~ard assessment of the basis weight of 

paper sheets. Since it is the main aim in this thes.is, to 

establish a mor,e accur.ate technique' for the assessment of 

the w both by definition and measurement, a mo~Jfied procedure 

,for the measùrement of w will be given in Section 4.4. 

2.4 Definition of the Volumetrie Mass Density 

It has been pointed out before that a more ac~urate quantity, 

required in the characterization of the strength o~ a fibrous 

network is the' Vr1D or more briefly, denoted' Py ct p indicating 

that it :is meant to be a Itlocal quantityll. This quantity can 

then be used to follow the statistics O'f the entire pap,er sample. , , 

Thus, 

w hi ch 

co'nsi'der Ùe model for a smal,l volume .o~ a ~rous network, 

has the VMD ct p {ct=l, .... ,N} as indicated in Fig. 2.3. 

, \ 
This density r,efers to a cylinder of radius R 50 tha~ ft;s ) 

def,i ned b,Y, 

- (2.7) 

where et is an index (et = 1, ... ,N), referring in micromechanics ta 
, . 

a'n e,lement of the structure, sa· that a large number of such ele-

ments can- be accoun'ted for, in 'a statistical approach. Referring , . 

to th'e previous given definition, the standard basis weight (area 

, 0 

/ 
'~I 

• 
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mass density) ;5 CY. w in [g/m 2 f, Then, since the local ,thickness 

,.\A i5 ar in [m], 'the volumetrie mass 8ensfity" (VMO), by (2.ï) is, 
'fi 

"" .. ~(,2.8) 

This definition Will be maintai{ed throughout the,thesis. 
4t 

How-

e ver, i t i s t 0 rb e u rT der s t 0 0 d t h a t t h i s de fin i t ion con for m s t 0 a 
,1 

"s tatic te,st procedure", i.,e. for conditions, which comply with 

the undeformed pap~r sam~le. It is obvious, since Œp wi~l vary 

over the~~ho1e sample and a distribution functiori of this quantity 

w il f b e est ~1 i 5 h e d . 
~l 

~.3. of the thesis. 

This will be further discussed in section 

., 
In this con~ext, a further clarification as ta the necessity 

of th~ VMO measurements, in the present work, iS,as follows. In 

general, the variance of t~e OMD (distribution of the area mass 

density) of a random sheet can be predicted from the knowledge of 

the fibr:e'l'ength, fibre weight per unit length and mea,n weight 

[44,45]I? As shown in reference [46 J , ~ testing procedure has 

• been devised in the form of a "Beta-ray scanner", that perfnits ,. 

the assessment-of the aw - distribution for paper shee~s, which 
la ' 

agrees fairly we11 wfth the predicted OMD'mentioned in references 

[44,45]., How~ver, these considerations, although of g~eat prac~ 
1 \ , ' 

tical value, do not take into account'the basis quantity, i.e . 

. , 

1 • 

" 



(, 

- 17 -

.. 
f ~,~ ta 

the de pen den c e 0 n the pa p e r th i c k n e s s, wh i chi s ::}~b j e .c t t 0 a 

variation under the application of a stress. Hence~ in the 

pre,sent investigation it was consi,dered that, at least, during, 

,the steady-state deformation of the paper sheet, one can a~sume 

aw to remain, essentially, constant and ta permit the variation 

of aT~in arder to establish a correlation between the VMD, as 
l' 

defined by (2.8) and ,the holographically evaluatedl stra,in .. 
field. 

j'> -

The use of th~,.rDMD technique menti~ned in reference [46] 

could further the deterrnination of ŒQ and its correlation:to • 

the occurring deformations. 1 It will be further discussed in 
, , 

Chapter VI of this thesis concerned with-co:1clud~ remarks and 
) \ 

future research. 

Based on the definition of VMD (relation (2.8)), its chan~e 

due to the paper thickness at the undeformed a~d deformed states, 

as obtained from the SUbs~quent holo~raphic interferometry ana'ys\~;' 

and on th~ assumption that aw remains constant during the steady-
4 

state deformation, it aén be stated that this change is given }ry, 
Ir 

- (2.9)':" 
" . ij 

'1 

. in which, Œ1[J and O,1
U 

correspond to the lo~al '~er thickrress in 

\, .. ./ 
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.. 
the deformed and undeformed states, respectively. 6,(J.T. can be 

1 ~ 

assessed experieentally, directly fram the d,efarmatioh vector 

components ;n the z-direction (out-of-plane direction of the 

s amp le), i. e . 

6,.0. ' - (J. R (J.u L 
l' - Uz -

~ 
-z ( 2.9 ) 

as wi 11 be discussed ; n Chap'ter IV i n detai 1. The surface 

displacement vec'tor (J.u, in general, is obtained by DSHr-techniqu'e~ 

The experimenta 1 procedure of wh; ch ; s al so dea l t 'wi th in Chapte'r 

II-!, where superscripts Rand L refer to the right 'han'd ,ând left 

hand sides of the sheet. \ . 

The r e qui r e d tee h n i que S 0 f as ses 5 i n 9 the 5 t rai n\ co m po n e nt 5 

r and the t::?T as well as the;r correlati1on ta the valJmetric mass 
\ 

den s i t Y (J. p wf~,l l b e dis eus s e d, ; n d e t ail, i n the s u b 5 e\q u e n t cha pte r s 

of the thesis. 

j 

. , 

, 
". 1\ , 

\ 
\ 

\ 

~ 

,1 , 

-,--



.. 
\ 

\ 
~ \ 

c~aPter III 

\ 
GENERAL REMARK~ ON THE TEST PROCEDURES 

3.1 In roduction 

It \as been stressed in the foregoing chapters that one of 

the aims of the pie~ent investigation ts to establish, accur-

a tel y, the var i a t ion 0 f th i c k n e~ 5 s 0 f th i n foi 1 s, wh e n s u'~':" . ' 

jected ta extern.l lo.ad .. Thil thfckness ~.ri.tianlh •. , teen 

investigated in this thesis, in arder to establi~"-frts rela

tion ta the VMO of the foil material, in particUlaj': the 

material investigated is that of newsprint paper. 

• Over th~ years, a methotl of surface deformations on thin . 

foils has been developed in the Micromechanics of Sol ids 

Laboratory, known as DSHI-technique (double-sided holographie . 
interferometry), which is a general metho\d vali~fo'r any type 

of thin foil of material specimen. The ~pplication of th;s 

'met,rod to~n fo;ls and in particular ta ,t,\e assessment of 

the induced strain field requires a large nu~ber of readings 
, 

to be carr;ed out over both' sides of the sampl.e,- in a self 

consi~tent mann~r. Therefore, an automated test procedure 

was· requi red . This procedure, in tne case of a newsprint 
. , 

. paper .sample has been taken in the following steps: 

1) The evaluation of the surface deformation of thin 

foils of materials by the use of an automated 

1 

• 
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holographie in:erferô!Tftry techn~ and- read-out. 

2) The measurement of the local VMO of the material, 

whieh is generally' applicable ta fibraus netwarks 

"or cry ta 11 i ne 50'1 i ds. 

The holographie e1eetro-optica1 technique according to (1) 
, \ 

and the determination of the VMO according té (2) are, then, 

the subject matter of this chapter. 

It should be noted that in the description of the procedure, 

the designation of an }lobservation point" will be, f.,requently made. 

However, it is neeessary ta elarify this notation from the beginn-
~ 

;ng, since the holographie interferomètry technique used in deter-

min i n g ">ffe far mat ion s a t suc h p 0 i n t s d 0 e 5 n 0 toc c u r a n the sam e 5 c a 1 e , 

as the corresponding observations eoncerned with the VMO. 
,~ 

Hence, 

for the holographie interferometry method an observation point is , . 
typi6ally of the finite s~ze and of the order of 500 ).lm diameter 

(see Fig.J.l). Within the Experimental set-up for the VMD, an 

observation ,point correspords, however, to a diameter of 250 ).lm. 

It is assumed throughout the the~is that the variation of the 

structure due to, such difference ;s negligible and henee, the 

readings can be taken, on average, to correspond to the larger 

size of the a,bservation point, in accor<>'tlance ta the holographie 

interferometryctechnique. This assumption is due ta the present 
"-
restriction in the availability of instrumentation and the;r 

\ 

.. 
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r 
l, \ 

resolution, employed in this investigation, The difference in 

scale does not include noticeable errors of numerical values in 

the VMD that correspond to the diameter of 500 ~m and that, 

which correspands to the actual diameter of 250'~m. This 

assumption is valid for all practical purposes and has been 
') 

ver~fied by the resu\ts of Beta-radiography technique . 

.".., . 
3.2 Holographie Interferometry 

As already discussed in pr~ious publications [3,4,5], the 

evaluation of surface deformations of thin foils -;s ba~ed on the 

interference pattern bf wavefronts, due to the observation between 

an undeformed and a deformed'state of material. Such observations, 

can be made by using the technique of single doubly-exposed holo-
, \ 

gr a m 5-, as dis cu 5 5 e d bel 0 w . 

"JI 
3.2.1 Single Doubly-Exposed Holograms -

The general set-up for single holographie interferometry ~ 
i n die a t e d i n Fig. 3 . 2 . T h us, u sin gal a s e r. sou r ce, wh; che mit 5 

a coherent light beam of a specifie wavelen9th. This beam is 

split into two beams~ which are filtered and expanded by means 

of spatial filters. As can be seen from the a~rangement, one , 

beam illuminates the object and is called the 110bj7't beam". 

The other becim illuminates the entire surfaç./~ of the holographie 
~ 

plate. This beam is called the "reference beam l1
• Thus, each 
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HOLOGRAPHIC 
IlOINT-- ------------------

BETA - RADIOGRAPHIC 
POINT --
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3 

23 a=250J.lm 

FIG. 3.1 EXPERIMENTAL « OBSERVATION POINT». 

LASER SOURCE 

SPLITTER 

.SHUTTER 

FIG.3.2 SINGLE HOLOGRAPHIC INTERFEROMET~Y' SET-UP. 
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exposure on the holographic plate conta'îns both the objec"t 

and the reference beams. 

The basic eoncept of holo-graphy is that" illumination of 
"" ' 

.['- , 

the producea interferogram, by. a' beam, which is conjugate toc 

the r'eference beam, produce.s an exact duplication of the opject 

beam and hence, an imag/f tl')~ abject is made poss'ible. 

In' the do u b ~ e exp 0 sur ete ch n ;'q u e , the pla t e i s e X"p 0 S e d 

twice. This corresponds tO'la first exposure 1n the undeformed 

state and anothe~ in ~e defor;'ed sta.te of tRe material .' It 

is of utmost importance that, for both exposures, all test 

conditions must be mai'ntained uncha~ged, 50 that only the 
, 

opj e ct b eam i t self ch anges by the effec t of t,he 0 ccurr in 9 defo r-

mations of the sheet sample. Illuminating the doubly-exposed 

'hologram (interferogram) will, therefore, permit the "recon

struction" of the image of the object as wel1 as a fringe 

pattern arising fram the interference of the abject beams. It 

is evident that the analysis of the induced fringe pattern is 

dïrectly rela~ed to the occùrring deformation of the object 

• between th~' two e~pos'ure·s[47-49]. This will be disc'ussed 
) 

in more detail below.' 

3 . 2 . 2 Sur fa c e 0 e f 0 rm a t ion san d Fr i n gel nt e r pre t a t ion 
(il \ 

ln later sections of this thesi's"', interferograms O'btaine'd 

/ 

'1---
, .\ 

AI • 

". 



( 

" 

~ 

Qt 

, 
, 

, . \ 

..J 24 1 .. , 
, 1 

{J 

by holographie. 1nterferometry te,ehn'iqLle will be di.scussed. 

Hence,o for the understanding af the interferometry technique 
, 

discussed below, it may be instruetivè ta mention," briefly, 1 

how fringe patterns are p,roduced.' far this purpase cansider 

Fig. 3. 3 con ce r n e d w i th the d e ~ 0 rm a t ion a f the mat e ria 1 s pee. i -

men. Here,"the surface toopography"()f -the material foi1 ;Sl . 
, 

-1 

A 

described in the deformed and undeformed states. ......... ; 

. 
Considering, naw, two arbitrary points A and, B in the 

undeformed state 'which are moved ta new locations AI ~and BI, 

due to th'e deformation ol the samp1e, then the 1ight rays being 
"' 

propagate"'d fram the 1 jght source Sare scattered .from thes~ 

pa; n t s . The.r a dia t i d n 5 s ~ a t ter e d f ra m po; n t s A a n. d A 1 Y i e l d 
, " 

an i n ter- f e re n c e a t a f i xe d 0 b 5 e r vat ion p 0 i n t P, wh; ch' a pp e ars 
~ " 

in the form of·.a local ized fringe pattern. A 16ealized fringe 
" 

pat ter n ; s p ne., wh e n pro Je c t.e don a s ç ,r e en, po s ses ses" h i 9 h 

contrast and· brightness. ~imil<1rly, the lig.ht beams being» 

scattered from po;\nts AI and BI will'also inte"rfere .. The 
'III 

'" random microstructure of the abject surfac'e imff1ies'randam 

radi"ations at gi~en points. Their interference produc'es a 
1\ non -1,1 0 cal ; z e d h i 9 h ... f r e que n c y f r i n 9 e pat ter n Il, wh i c h h a 5 1 it t lei . 

e f f e d' 0 Q th e 1 0 cal i z e d 'f r i n 9 e pat ter n a s soc i a te d w; th the po i, n t s 

A an,d A,'. Thus,·the localized or the J'visible fringe pattern" 
'11', 

at the observa'tian point P ;s p-rimarily due to thè rela,tive dis ... . 
.' ,~ 

o 

~ 1 
D 

Y 

... 

"F~ 
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~ 

'placement of the corresponding points 'of the sample surfaèe in"'--
, 

the undef,ormed 'and deformed states. 
\ 

.. f' These g'eneral conditions are indi~ated""i~' fig~ 3.3, in 
"' 

whic~ '~i are ~he ~ositio!: vectors of the surface points ,and ~ 

is the position vector of'the observation point, kI, k3 are 
jf ..... -- , ~ 1 

, the il1uminating béam ~ight propagation.vectors, whilst ~2 and 
j , " 

k4 ~re the.scattered light propagation "vectors. It is seen 
f\ ' 

t'rom ;the geometry that the phases <1>01 and' <1>02- a10n9 the paths , 
~~lk2 and k3k4, respectively. m~y be e~pressed in the fol1ow-

..... - - .., 
ing manner [47,-49]. 

".lt 

7)\ <POl=~~· ,-'(3.1} 

... 

where ô r is a constant phase dffference of the radiation reflected 
, . 
from the corresponding points A and AI. Thè p~opagation'vectors 

can also be written as: 

, 
" .• 211 

~i = k • k; = À 
" k . 

l 

( 
/ 

;=1,." .. ,4 -, (3.2) 

'" ~-" 

where À t-s. the wavelength 'Of the l ight and ki are the unit, vectors 
. 

of the light wave propagation. Similarly, the vectors k3 and k4 
fan be expressed by: co 

,l -, (3 .. 3) 

1 

1 

\ 

, 1 

i 

J 
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It has be~n shown ,in referèrtte [5] ,that the p!\,ase difference 

ô =: ~Ol"- ~02 is a direct measure of the disPla~ment \~ of an 
1 

arbitr~ry point on the surface of the 5ample. 
• 

Hence, in view 
" 

of the above relations, one ~ay·write that: 

ô = (~l - ~ 2)1 • (~l - ~ 3) - Ll ~ 1 • r a - Ll k 2 • (~ - ~ 3) - (3 . 4 ) 
\ 1 

, \ 

Since the d'isplacements are/usualTy very sm~ll, compared, with 
" 

the ~agnitude of the position vect6rs, one can ,write that the' 

surface deform.at·i~ vectors ~ is g;ve~ by: 

• 
ra» ù = ra-rI - (3.5)' -

furthe~more; the quantities Llk 1 and'Llk2 are perperidicular, to r3~', 

1 
and ~'- ta, resOpecttvelY and thus the dot products in relation (3.4)' 

vanish, 50 i~at the folldwing form i~ ~btai~èd; 

.,~ (3.6) 
\ 

. 
The above form ;s the basic relation required for tne analysis'of 

deformations in any hologr~Phic interferogram of a ?iffuseJy ,', 

r~flecting s~rface. 

l t wa s men t ion e d e a r l ; e r i n sec t ; 0 n 3. 2 ; 1 t h a t' a h 0 log r a'p h ; c 

interferogram is formed by expos;ng a 'h'olôgraphi~' Plâte' twice-, 
, 1 

once in the undeformed state Of the material,' then in the deformed 

1. " 

, ' 

, . 
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.' state .. The 'evaluation of t·he ,obtained interferograms, for: the 

general case, 'was first int~oduce'ëI.bY Leigh' and Upatnieks[Sf)} .. 

The i ,r t e c h n i que t sem plo Y e d, wh e r e t nef r i n 9 e' pat ter n ; 5 due t 0 
1 1 

. a II r e a 1 t'i me Il 0 rad 0 u b 1 ,e exp 0 sur e arr a n 9 e men t . The th r e e -

ct i men s ion a' Si u r f ace d e f 0 r-m a t ion i n, bot h the sec a ses c a n b e e val -

uated DY ~ither ~sing severa" holograms as sl;Iggested by Ennos[SlJ. 

or a single fnterferogram technique suggested qy ~lexvandrov and 
.\ --.,---- -, ~ 

Bonch-Bru~vicM[9?]. The fi~st method requîres the identifièation 
\:. 1 ~ 

1 _ 

of a zeroth~or~er fringe on the image plane, i.e. a fringe that 

remains- fixed relatfv~ to the object s~fél'ce, 'when' the observer is 
, '. 

in m,otion. :This., ,however, in ·the case of complicated ·fringe 

pattern cannot be açhieved. Th~ second method is 'rather simpler 

th a n the fi r s tan d he n ce', i s fr e que n t i y use d i f the mai n p Gl r p 0 s e 
\ . ,~', ' 

i~"'t.he determination of three-dimen\siona·' surf~ce deformat\ons 

'(see,fpr·e-x.~mpl.e, refe'rences 5.3~55). ~owever,'in the,pr'es~t 
.. ;nv~stigation, a somewhat different 'technique ~as b~en us~ which 

, , 

will be discussed in ~ore detail~later in this thesis. 
) 

If should 'be not'ed that upon ,looking àt any Ilimage point", 

~ .e .. any point on t~e rèconstructed image,' through' an interfero-: 
~ " _ , 

gr am, t li e f ri n 9 e P ~ t ter n shi ft s, wh en the- po s' i t; 0 n,of the' ob se r ver 

;'5 changed. This shiftlng f r:' i n 9 e _ p-a t ter n i s then a measure of 

th'e ,ph,ase difference '6- Cre 1 a t ion' (3, 6 ) ) . Since the latter is . 
, 

ô .= 2ITN, N being tne number of fri!lgès that p.ast the ' . maye 1 mage , 
,"--- ~ 

/ 

, 
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, 1 

point, one can express relation (3.6~ also by: 

~ 2) • u = 2IIN (3.7) 

The aboie ~quation related the components of the ~eformation 

vector ~ to the fri nge .number N' di'rectly. Obv;ou's'ly, in order 

to ~ompute the three components of u this relation fs not suffi~ 

ci e n tan d t W 0 m 0 r e s 5 m, i l arr e lat ion s are r e qui r e d, i n Dl der t 0 \ . 

construct a s·ystem. of threë-'simultaneous equations for three 

components of u, i. e. ux ' ~y and uz ' 'For thi s p~rpose, cons i der 

Fig. 3.4a;where ~l d~notes thé prOpagati~n lector of the illumin- " 

atjon light and kz ... k5 the vecto~s of the light rays being scatter-
~ -' 

e d ; n t'h e s e di r e ct i D n s a t po i n tA. " The n, for the as ses 5 men t 0 f 

the three-dimenstonal deformation vector u and the required addi

t ; 0 n a 1 rel a t ; 0 n sot (3. 7), 0 n,e c a n t a k e a n y corn b ; n a t ion 0 f the \ 
, ~ 

r .~. 

difference,vectors Al, ... ,As as s.hown in the figure: This nesults 

in ,determining 'additional relations ta (3.7) in the chosen direc-

- tions, 50 that 'for a U{ree .. dimens;onal assessment of the, deforma .. 
'f 

tion vector u, one can choos~ any three nan-collinear directions: 

Thus, by evaluating the fringe number N On moving the illumination 

po; nt A (F i 9 . 3 . 4 b) ; non e 0 f the ch ose n "'s ca n ni n 9 di r e c t ion 5 Il 0 n è' 

relation 'of type (S.7) is obtai.ned for 'this direction. T'he angles 
\\ 

, 'b e t w 1 en the 5 C a n n i n 9 d; re ct; 0 n s, t 0 9 eth e r w i th the k n 0 W 1 e dg e 0 f 

the dire'c-tions of the vectors k1, ... ,k s as'well as the evaluated 

\ 
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UNDEFORMED 
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"FIG. 3.3 SURFACE TOPOGRAPHY' AND GEOMETRY OF LlGHT BEAM FOR 
, THe GENERAL CASE OF HOLOGRAPHIC INTERFEROMETRY. 
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fringe numbers and t~e wavelength of the illumination light are 
t;r _ 

sufficient ta completely determine the components of u. This 

has been d,iscusse_d in detail in reference [5]. 
~ 

3.2.3 .The DSHI-Method (Forma,tion Stage) 

Holographie interferometry technique as mentioned in the 

previous sections is usually employed in investigations of 

surface deformatidns of thin fuils. The mat~rials commonly used 

are plastics, metals and composites. However, in the case of 

fibrous materïals, like newsprint paper, it has been found more / 

necessary to ex tend the technique to a so-called "double-sided .. 
holographi c interferometry (DSHI) technique". It has been shawn 

in the past [4] that paper samples and samples of similar struct-

ured materials exhibit a considerable o~t-of-plane motion during 

the a p pli ca t ion 0 f ,a uni a x i al te n sil e 10 ad. Hence, sorne compo-

n~ts of the evaluated deformat~~ vector are combined with out-of-

plane motion. Once a double-sided' technique is emPlo;C;" .this 

1 d i f fic u l t Y i seo n s ide r a,b l y r e duc e d . Furthermore, one can, at 

< the same time, evaluate the changes of thickness of the sample 
) 

foil under stress, which is of considerable importance. Thus, 

a method developed in this laboratory, known as the "sequential-

DSHI technique\!. This technique consists of two distinct stages, 

namely a formation and a reconstruction stage. The -formation 

.' 

t 

/ 
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stage was first performed by" Peralta-Fabi [4] a~d its explana

tio~ is given below. The reconstruction stage has been fully 
1 

automated by the author of the present thesis, since it was one 
1 

of the main objectives in this work. This will be discussed 

;n detail in Chapter IV. This technique is useful . when the 

deformation history of the sam~le foi1 is to be taken into 
f 

account. Th e 0 pt; cal a rra n g em en t s th a t are, r e qui r e d as we 11 

as the con't,rol of the set-up will be discussed in detail in the 

subsequent chapter. 

As in~icated in Fig. 3.5, the method employs tour holographie 
'1 s 

plate ho1~ers, two on each side of t~e sample. This permi~s one , 
, , 

ta fD-rm, simultaneously, one interferogram on each side of 'the 

sample. Furthe~ int~rfero~rams are taken at certain time inter--
vals in a sequent.ial manner. oThe _double expo,sure permits each 

holographie plate to be exposed to two succ~ssive configurations 

of the sample surface at two differen~ times. Hence, they rec,ord 
-

the deformations. It should be noted that the existence of two 

.l, 

, plates on eaeh si,de makes ;'t possibfe tj) . ~ 

interferograms ll in a manner sa th~t they 

form "f. successive 

are exp ~ed in one com~on 

e~posure. 

produced: 

A set of sequential interferograms can therefore be 
c • 

In order to illustrate this technique the following 

steps have ta be considered in order to obtain a' s~quence of 

int'erferograms 'of a paper sample, the deform.ational',behaviour of" 

which is ind~ated in Fig. 3.6: 



J 

\\ ( 

\ 

o 

.. 

" 

1 

-32-

PLATE SAMPLE 

HOLDERS~ 
r---' 

HL1 1 1 

HOLOGRAPHIe PLATES 

HL2' ~.J 
STRESS DEVieE 

'. , ' j 

FIG.3.5 POSITIONS OF THE HOLOGRAPHie PLATES IN THE 
SEQUENTIAL-DSHI - FORMATION STAGE. 

/-

FIG. 3.6 èdoRMATIONAL HISTORY' OF AN ARBITRARY OBJECT. 

-, 

,--

~ . 
" 



.. 

- 33 -

1) At time t=to, the plate ho1ders HRl (right hand side) and 

H L 1 (1 e f. t han d ~ ide) are 1 0 a d e d w i t h une x p 0 s e d . hf log ra p h f c 

2) 

3 ) 

4 ) 

5 ) 

6 ) 

7) 

8; 

1 

" 

plates. HR2 and HL2 are left empty. 

The fi rs t exposure El at time t:::to ; s carried out. 
-

Plate holders H R2 and HL2 are loaded with unexposed plates. 

The second exposure E2 at tfme t= t\v: i s carried out. Note 

that during the time t04-tl the sample has deformed. The 
(i 

plates i n the holders H R 1 and HL l have, therefore, two 

exposures El and E2. E2 is r~on to the plates in holders 

HR2 and HL2. 
(-

The doubly-exposed plates are removed from H R 1 and HL l and 

replaced by new plates. 

The third 3xpnsur. E3 is pe~formed at time t~j 
a 

Now, the 

plates in HR2 and HL2 have received tWQ exoosures E2 and 
~,A 

E 3, wh e r e byE 3 i seO mm 0 n- t 0 thé ne w pla tes 0 f H R 2 and HL 2 . 

Doubly exposed plates are removed from HR2 and!, HL2. 

The fourth exposure E4 is carried out at time t~t3~ 

'9) Finally, the doubly-exposed plates are remaved fram HRl 

and HLl. 

In this manner, one can continue the test to/obtain more sequen-

tial interferograms. In the present investigati~n, the surface 

deformations of both sides of a newsprint paper"sample were eva1-

uated at'eight successive times by adapting the sequential DSHI 
.1 

1 
( 

".' 
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tee h n i q u 'e, d e tapi l s 0 f w hic h are dis eus 5 e d i n Cha pte r IV. 
i1 

3.2.4 Reconstruction Stage of Interferograms 

Although the formation of interferograms (double-exposed . 

holograms) has been ~scussed above for the case of the 
__ 4 

sequenti'ôl DSHI-method the reconstruction of these "interfero-

grams will be discussed below. It is valid for any type of 

interferogram. The tèchnique emplo)'ed was first introdu'ced 

by Fosati-Bellani and Son~ [53J and is, in the ;resent work, 
p 

fullyautomated. Hence, in presenting the general reconstruc-

tion techni~e in this section, the qctual computerized set-up 

w i l l b e dis c U s s e d i n' d e t ~ i lin Cha p tj r l Van d A P pen dix 1. 

Once an interferogram is produced it is necessary to establish 

the geometrical arrangement be~ween the holographie plate and the 

sample in arder to reconstruct an exact imag~ of the sample, i.e. 

the exact a~gle of the interferogram pl~te relative ta the foil 

sample position and the distance between the centers of the plate 
" 

and th~ samp,le. In this manner the interferogram can be con~ 

sidered\}to be a 'permanent record of the deformationa,l behaviour 
1 

B~ the sMJ1ple and the subsequente reconstruction of the plate 
1>. . 

becomes independent of the specifie conditions for the sample 

itself. 
, Jj 

Generally, if an interferogram,of a stressed foil,sample is 
..ft 
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illuminated by the reference beam, a "virtual image ll of the 
1 r 

sample and the ind~~ed fringe pattern can be observed by 1ook-' . 
ing through the~ntèrferogram plate (see Fig. 3.7a). This 

h, means that, for an_observer as indicat,ed in the figure, the 
\ -:.' ... 

virtual image appears in the free space on the illuminated side 
'\.. 

of the plate. A "real image",can be reconstructed by illumina-
, , i)', 

ting the plate with the cQnjugate reference beam- (mirror image 
1 

o f the b e am) . '. 
" 

This image c~, then, be projected onta a sereen 

( s, e e Fig. 3. 7 b ) '. 

~ l t s hou l d ben o-t e d th a t the r e a r l=! t-w 0 wa y s 0 f cou n tin 9 the 

number of fringes. First, when considerinq the virtual image, 
~ 

, ' , 

the observer must maye along sorne p~edetermined dire~tion and 

hence, count the fringe number o~curring at any arbitrary ~oint 

of the objec~ ~ Second, in dealing with the "real image", the 

~ dir~ction of illumination is changed, whtJst the observer remains 

in a fixed position. This position. correspQnds, then, ta the ~ 

ch 0 sen a r b"i t ra r y p 0 i n t 0 f the 0 li j e ct. The second procedure 
~ -. 

is used in the present warK, which has been fully automated. In 
( 

this arrangement three d)rections Olpl, Qlpl and O'P3 are chosen 

'~ " ' (F i g. 3. 8), s -0 t h a t the po; n tOI cor r e s po n d s' t 0 the c e n ter 0 f the 

interferogram plate. The deformati\rr ~ompon-ent.s carr, then, be 

evaluated with respect ta a' fixed cartesia'n frame XYZ with i-ts 
\ 

origin at the center of the, real image plane. An arbitrary 

'-

\ 

((.} / 
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VIRTUAL IMAGE REÇONSTRUCTEO' 

IN SPACE 

p . 
(FERENCE -' 
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" 

HOLOGRAM 't 

,BEAM PLATE; - ( ~ l 
i 

# } . t 
(a ,.. ! 

;Il ~ l, 
• OBSERVER t 

• 1 
1 
1. 

OBSERVATION POINT -'1 ; 
....... • 1 

\ ~REAL IMAGE RECONSTRUCTED 
ON THE SURFACE OF A , 
SCRE~N 

" , , ---, , , , 
, " " , , , , 

, ~ l' , 

( bl "1 

{:> 

CONJUGATE REFERENCE BEAM 

FIG. 3.7 RECONSTÀUCTION OF THE VIRTUAL AND REAL IMAGES. 
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observatjon point 

"\ 
CI. 1 

PXy can be cons i dered on the real image plane. 

Th'€ lochion 01 this point is, th~refo.re, identi-f,i,ed within t~~" • 
, 

XVZ frame. As it was' mentioned above, one m-ay coûrjt th.e fringe . ' 
numbers at suçh a p~i nt Ct px'y by sweep:ing~he c,onj.u,gat~ referenpe 

> '<. ~ ". J J 

bea<m on t'he interferO'gram plate.along the directions QIP~, QIP~,. 

In doing -50: the key r~latiQn (3.7) given previously 
~ • . ' 1 

Le , ." 

becomes, in the view, of the geometry of Fig.3.a' as 'follows: . , ' 

, -

" 
5<0'- Xl Yo - YI .Zo-tJ.- f Ux ~ rh . . 

.,: 

[ A -" A'] 
Za - X 2 

, 
i ,j : k =±:>. N2 (3.8)' . , Xo - X 2 Yo - Y 2 uY . -. 

, .' 
Xo - X 3 Yo - y 3 za - ~ 3 Uz 'N 3 " 

-in which the first matrix represents the illumination direction 
If, 

" " " " 

w1th reference to XVZ frame, i,j and k are the u~it vectors of 

this coordinate system. The se~ond column vector 1s the d~s-, . 
o 

placement yeetor, which ;s' also measured wit,h respect to -the XVZ 
:\ \, 1 

frame .. Final 1.,.., the' vector on the right hand side of the'rela-
. 

tion is a ~ringe number vector q thw components of which Nl, N2 

and N 3 are a s SOC i a t e d w i t h the "5 Cil n n ; n 9 d; r e C ti on SOI pl, 0 t P 2 '4Ia n d . , 

O'P311, 
" 

respectively. Al-ternat;.vely, one may, write equation (3'. 8 ) 
,l -

; n a br;ef~r form as: .. 
(' " [ N ]' 

~ 

[A] ~ u ] = ± À - (3.9) 

--, 
or, by sa l,vi ng for [ u ] : '" 

[ u ] = ± À [Ar ~ [N) (3.lÔ) 

7' ... 
( 

\. 

l' 

~ 
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.J 

where: 
, 

) .. 1 , 
- R- 1 ma - ml no - nI 

'f 

A; j . [A] = . , 
~ 
i 

r: 
,Q,o - ~2 ma, - 11'12 no - n2-1 

(l, ' 
no - n '3 R-o i:,Q,3 -lllo - m 3 ., 

1 

' .. - (3. 11 ) 

• 1 ' . 
, 1 

eleme,'nts of the above'matrix are the direc-
l "'" ) 

1 1'" ~ l 'l, 

ltght wave ve~tors with respect to the XYZ 

The ,indices' 0,1,2 and 3 refe~ t'o po~.nts 0" i , , 

.. 
It i s seen that the 

.' ~ 

·tion cosines of the 
-/ 

coord;na~tem. . ( 
1 Pl, -'2 and p 3 , respec't,·vely. "ne.-Q.... then l'ntroduce the~ t' U IUl'II , , 

(;=0,1,2',3) that are,directly .obtaina'ble 
~ f 

. 1 

,'q,uàntit;es .Q,; ~ mi and ni 

from th~ geometry of the reconstruction set-up. For this purpose 

.. 

. , , 
""'-

• , 

t 

. , '" 
) v,~ 

~I 
/ ' r 

If 

, , 

ni 
\ 

~an . be u'sed: 

a. x - x i v 

= ± • 
[( . a. ) 2 (" Cl ) 2 2 ]~ , x lr x' + y, - ,y "" Z i' 

lit ." • , 

GY. 
, y - Yi ' 

',X ~ 
[ ( ~ i - a. x ) 2 +, (y ; _ Cl Y ) 2 + z; 2 ] 2 

" 

Zi 
+ '. . 1 .. -

[(Xi~_a.x)2 i-1Yi- Cly)2 + Z;2]"2 
l' 

• .I,.~ 
''l", "-

V wh'e re (lx and a.lJ) are the a.ctua l coo'rèl in a tes oT an 
1 • 

\ 

, , 

<;tp on the rea.1 lm'age plane" of the tèst sample. r ~. 

" From tlYe .~b~v~ ,rel&ti'ons ;t ;s s~~e~ î:hat, i,n 

cbm·ponents. of ~he deformation fi'eld ai any poin~ 
'... ~', J:. .. 

) , 
• 

• . ", 

J 

.... 0 ~~ " 

( 

,/ 

\ 
\ 

(3.12) 

i 't 

observation p'oin't" 

,(~\ 
• 1 ~ 

"~ 
arder ta tain the 

';.. 

of the s amp l\~, one 
\ ' 
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needs ta scan ure i'nterferogram plate in the three pre-èlet~rmined 

d,irectiQns Q'pl, O'p2 and Q"p3 and 'count the nLimber of ,fringes 

p'ass';n~r -the poin.t Ct P, whilst the pl,ate is being scanned. The 

obtained ,fringe number's and the geom'etry of'\th,e r~cons_truction 

~ set-up are sufficient to evaluate the three deformation components , , 

.. 

\ 

,.' , ' t'· ,~." 
of the sample at 'an arbitrary observation point. Hawever, it 

, , . 
, ; , 

shoul d bé mentioned' that -the choice of the angle e in the form"atibn' 

stage and ~h:. an~le~ ,Ct, 13 an~ '{' in the l''econ~uc_tion stageAof ' 

utmost jmportance 1n arder to obtain' ace"urate results in- th'e fri\~' 
number readil)g procedure... In geoeral, th~ 'angie e shoül'd Dé ,chosen 

s a t h a t ' t h 7 j ma 9 e dis t 0 r t ion i s ' min i m i z e d. . S i ~'il" a r l y, Ct,' 13 and y 
• 

"S'hould be selected in such a way that a largernumber of fringes pass 

over t'he observation point. In the present work these quantities 

were ,oPtimized by considering' sorne trial and error analysis. Thus~ 

t il e an 9 1 e e for t' he fou r ' pla t e h~o 1 'd ers H R l, HL 1, H R 2 a n ~ H L 2 

Uig. 3.-5) were', ,hen, fOUnd"~O be 65°, 63.~0, 51° and 4Jo, respec-

,tively. It was also foundt"';ttlat in the present ca~e of interferograms 

Ct'=S=y=120° lead ta op.timum résults. 

-Finally, it shou'ld be noted that the angl'e e and the distance 
, -JI 

00', i. e. the dis t à ne e b e t w e e n the 9 e 0 me tri cal ce nt ers, 0 f the 

,interJerogram ànd the real' image'plane, 'must be identical to those 
o 

of the formation set-up, in order to recohstruct.-an exact s.ize of 

the object .. However, one may choose DO' 1"different from that of. 

.) 

. ' 

\ ' 
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the formation set-up. \ In that case., ,a magnification fa'ctor 

, '. to' be invo1ved' in'the relations (3.8-3.12). 
~ 1 1 ~ r , 

has 
i • 1 

3.3 On'the Determin~tibn of'the VQlu~~tric Mass Density 
p fi' _, ~ 

It was mentiQned earli.~r, ·iD Section 2.4, ,in dealing w;'th the 

definition ~.f the v~lu'metr,ic mâSS den~ity (VMD), ,that ~. VMO ;S' \ 
- \ - ~ 

optained by measuring,': directJy, the mass and the th,ickne's~ of . \ 

the' sample 'foil at any point of·interest. Therefore, measure~ 

ment techniques have been'develooed in this investigation te 
, /' ' , , . 

'evalu.te these qu.nt~t'{es ind~~nd~ntTY by means of non-destrlÏctive 

,methods. The experimental: d~chniqùe$,'will be djscu~sed i~,detai1," , , 

in Çhrpt~r. IV., 'Si,rlce it'wàs recogn,ized that the local: VMD up ;'s 

animporta~t str~ngth ~h~racteri/st;c of· th~ fib.ro,us "networks, a 
, . 

cdrrelation Qf this measured ~uantity with the occd~ring strain 
, , , " ,/' 

fi,el d becom'es i·mport'an~. The cor'respondi'ng, càl cul ations ,of 
1 . ' ,1 " 

such correlations are g;ven in: the- discus·sion of' the obtained' 
'. '" ,-,--

expèrimental results in Chapter V. , 

\, " 1 • 

, 

, , 
, ' 

. " 
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Chapter IV 
" , 

INVÉSTIGATION OF NEWSPRINT PAPER 
, , 

,4.1 Introduction 

The seqj;jential holographie technigue \las' been discussed 
1 

in the pre~ious chapter:,' -Th'is ctra'-Pt,e~d,ealS with th~'~ctua~ 

exp.erimental set-up, that can be appl.ied to any fibrous 

material. However, the tec'hnique to b~ discusse'd refe·rs 

',mainly ta the testing of- newspr,int paper. Sections land 2 

of th i 5 cha pter de a l with the .. {orma t ion stage and the recon'-
1 

'-
l '. 1 

st~uction stage, required in seque~tia} DSHI-technique. Section - , . 

" 3 ;s conc'erned with the 'determination of fhe basis weight a w 
J, 

of t~i_s type of paper:' For th i s purpos;~', the con~ent\i ona 1 -
Be t a - rad i 0 9' ra p h Y met h 0 d ,h a s b-e e n m 0 d if; e d, t ~ a t i s, use d i n 

tonjunction with icanning ~lectron microscopy meas~rements. 
, ~\ 

I! In Section 4, a new1Y' developed opt~-l"""-technique is discus~ed, 
- ----------- , . ~, ' 

,which permi,ts the m~ttrêmént of" the '''local thickness',' of the 

·paper ~am~s is required in orde'r to e'stab1ish a corra-
, ' 

, 
1 ation betweeit the' volumetri'c mass 'd~n's;..iy 'of, Y'e 

with' the induceçl strain fi'el~ as rnemioned in ~ 
paper samp1 e', 

prey; QUS 

, , ,> 

4.'2 Seguentia1 'DSHI formation Se~":'ue 

Th: formation.s~t-up iS',s,hown in~he.,Photo$raPh Fig.4.1 

and the 5 c h ~ mat ft S 0 f' the ,5 e t - u pis i n die a t e d ' i n Fig. 4 • 2. ' It 
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c~n be seen that the newsprint paper sample with the dimensions 

55 mm x 96 mm is positioned in a stress device (SD). 
r 

On ea c h 

side of the SO there are two holographie plate holders for 

sequel)tial interferometry. As mentioned before, each holo-
, 1 

graphie plate has to be exposed ta a referenee beam and to an' 

object beam, simultaneously. 
J 

Thus, using a tunable coherent 

laser source for the supply of a light beam, the latter emits 

a beam of 1.5 mm diameter at 640 mw power in the blue rang{€ 
o 

(~=4880A). This beam is split into three major beams, Il' I 2 
• 

and I3 by means of a beam splitter (B5). The reflectivity of 

the beam splitter i s adjustable. It j s adjusted in such a 
1 

manner that 11=I2. The beams I l and 12 are directed towards 

spatial filters S Fl and,SFZ, each of which i s equipped with ,a 

~llm pr~cision pinhole. However, it i s n ace s sa ry to expand the 

beam5 50 that they coyer the entire surfac~s ot' the plates. The 

lenses Ll and L2 are used to adjust the uniformity of the incident 

light beams over the plates and also to obtain the reqJuirèd in'tens-

ity for proper interferograms. The beams leaving these filters 

have uniform wavefronts and are, thus, referred te as the reference ~ 

beams. On the ether hand, beam la is a1so expa~ded by spatial 
1 

filter "SF3,. whose pinho'le size is 25 1Jm. The wave front of the 

expanded beam is divided into two by mirror M4. Each of these -, 
b e am 5 i seo l l e ct e d b Y m1 r.: r ors M 5 and M 6, wh i c h the n i l 1 u min a te the 

)'~~ 4 
l 

'fi 

" 



fi 

two sides of the paper sample. The paper ~ample, in'turn, 

'diffuHly scatters the wave fronts' of these two beams. The 

scattered beams on each side of the sample are called the' 

object beams, On each side of the arrangement, the reference 

beam and the object beam interfere with' each other in space 

and Gverlap. The,position of the plate holders i5 significant 
- -

and must be chosen st that the plates receive the interference 

pattern, The appropriate exposure-ti"1es, ta obtain hi9h' 

accu~a&y interferograms must also be chosen at certain time ... ~ 
intervals (see Seètion 4.2.3). 

< , 

4.2.1 LoadinQ and Environmental Control-

The mechanica1 response behaviour of q material, in g'eneral, 

depends on the loading and specific environmental conditions. 

In the present case, for the_ te,s~ing of paper saniples, a' "', 
1 

mechanical device referred to as the II s tress device" was used 
; 

ta apply a ,constant uniaxial load on the paper sample. Aphoto-

graph of this device ;s shown in Fig. 4.3, whilst its schematic 

drawing is ~iven in Fig, 4.4. A:~though the design itself is 

rather simple, a few aspects of it, in p9rticular wit'h respecV 

ta the holo~~aphic interferom~try, should be mentione.d. The1first 

one is the loading arrangement, which eliminates all the rigid 

body motion Q.-f the stress d,evic~ within the accuracy of the inte-r-) 

) 

l. 
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( FIG. 4.3 PHOTOGRAPH OF THE STRESS DeVieE • 
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J \ 
ferometry, i.e. up ta A=48BO~. This ;s particularly import'ant 

\ 

~o: holographie interferametry measur-ementS, sî·nce the elements 
"-
of the !pparatus must nat experience any rigid body motion of 

~magnitudes greater ~han the. wavelength of the cOherent~;~ht 
, - .. 

source.' In dealing with this' requ~rement a proper load 
. . 

application in the pr.esent set-up was achieved by means of a 

pneumatic diaphragm, as shown in Fig. 4.4. The latter is 

mounted rigidly onto the frame of the apparatus and connected 

by a pivot ar·rangement directly onta ~ load cell with a capacity 

of 45 kg. In addi·tion, the diaplY-ragrn is pressuri zed', through a 

set of air valves. The air pressure, is milintained a't a constant 

level by employing a sear,ch tank, equipped with a feedback; control , . 

and pres·sur.e indicators. The pressu·re 'in the diaphragm is, then,.---V-·-, 
f-

transmitted ta th'e movable' jaw of the device through the fload cell. 
. , 

The load cell is connected tb a tra~~~ucer, the response of which . ~ 
is obtained'within an accuracy of ±25g,and lies'within Hs linear 

. .-, 
range. The stiess device ensures, further, a linear vertical 

motion ofJthe (upper jaw that holds the upper end of the paper 
, <-

, 
sample.· Both- the fixed a-~d the movable jaws have beeh, mounted 

Dnto two hollow cylindri~al columns with a high quality surface 

f i ri i s h . rh e m 0 va b l e j a w ; s ab let 0 S 1 ide lin e a r 1 y al 0 n g. the. 

two guide ,columns by the ai/of precision linear ball bear;ng~ 
~ 

The two hollow COlu~a-for the uniaxial load applications. 

.' 

.. 
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, ' 

perforated' to permit the entrance of air with a 'specifie humid,ity 

fn d. a t / a con t r 01 l e d t e m p e rat ure' . T. h e lat ter li seo nt roll e d b Y -1 J 

me ans 0 f a h' u ~ i_d i f y; n 9 ~ i, a m ber ,( F i 9":>4~ 5 ) . : Th i s de ,V i ce i s 

cap a b 1 ~ a f s u 'p ply i n 9 a c' 0 n ~ tan t air f 1 0 w a t, a pre s è t n u m i dit Y

" . and temperature .. In the present investigation a humidity-of 

50% ± 1% and a control1ed te~perature of 24.SoC ± O.soC were 

emp{, oyed. \J _ . .. ',/ / 

For the:' ~â.intenanc~ of {these' env~~onmenta' cd'hditions on. the' 
l' ( ",' 
~aper sample, the SO is designed so that an isolating glass cage , ' 

c\~n be mounted. 
, ~ 

Thus, a chamber,is produced that encloses the 

sample and the perforated surfaçes of the'columns. ,The pre

conditione~ a~r is then per~itted to flow ;nside the ~hamb~r and 
<' \ "" ~ • 

. , 

maintain-the sample a~ the required environmental conditions. The 

. slze of the c~amber,. on the other hand, is such tint the distur-

bance due tOI the air flow is"min;mized. This has been checked 

fram the holographie inte~ferometry observations. Obvious1y, 
1 

l.f the air circulation around the sample ,is"too la'rge, a sub
\ 

stantjally di,storted fringe p'attern could deve1op .. The'glasses,' . . , 

\enclosing the chamb'er are optically'flab 50 -that they induee no .. 
no,ticeabl~ diffraction in the object beams. - Equal attention h,as' 

been paid to the mounting of,the paper samp1e, 50 that no~slip 
f--" 

conditions prevail, whilst theX are' gripped with';n the two jaws 
J 

of the stress device. 

l' ' 

l, 

'. 
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FIG. 4.5 PHOTOGRAPH OF THE HUMIOITY ,ANO TE 
CHAMBER 
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. 
It has been stated earl ;er that the fr;nge pattern produced 

on the rea
f
l image P,' ane is as, a result of the deformati on of the-

samp le. T h us, are q. d a b 1 e van d c 1 e a r f r i n 9 e P a ,tt e r n w; 1 1 d e p .e n d ,-
, ~ 0 

on the a-mount qy which the,sample is deformed' between the two 

hQ log ra phi c ex po su re s . A too compact or.a ton separa-te d frj nge 

pat ter n i s 9 e n e r a 1 1 y' tao ,d i f fic ~ l ~ \ a b e a n a ll~ z e d • H e n ce, i t i s 

essential ta carry out tests, so that a. read'able fringe pattern 

; s 0 b t a i' ne d • Th i s h a s b e e n a c hl; ev e d b""y con t r 0 11 i n 9- the veY.' t ; cal. 

motion of the upper jaw carresponding ta a macrascapic deforma

tion'oT the paper sample, and holographie' observations have( 
'\1 • 

indicated that gaod fringe patterns can be obtain,e'd>.\if the motion 

().f ~he upper jaw i,s W'ithiD the range 01 5:--12 ].lm. In arder to 
. " 

reg i s ~ e r t h i s ·m 0 t ion 0 f the u pp e r j a w, t w 0 ' f 0 ton; c s e n_s 0 r s h a v e 
J .\ 

been employed. Each one of tbem ;s attached to one side 'of the 
, . 

a p par a tus b y • me ans 0 f ~ te f 1 0 n b 1 a c kwh; ch perm i t s a f; n e adj u st .. 
" 

,ment o.f' the sensor probe. "The tips of the probes are preset at 
~ , 

, 

c las e e 0 n tac t t 0 the u P.P e r j a w sur f ace 5 t 0 fol l 0 w ; t 50 mot; 0 n . An 
J 

,oscilloscope and a"'chart recorder were put in line witb the, fotonic 

sensors to register the;r average outputs. 'During"the performance 

of the~logr'aPh;c';n~erfe~ometry experimen\ oscnloscope observa· 

tio'n,s then monitor, the ex~osure ;ntervals . .4 For a more accurate 
(f' ",;; 

ttming of the expos,ures a d;g~tal shutte; ,devi-~:':oUl~b'e u;ed, " 
~ 

wh i ch, dur i n 9 the p e r. f 0 rm ~ n ce 0 f the pre sen t, i n v ~ st; gît; 0 n s 1 wa s 

, ') 

, , 

" , 

J 
1 

.. 

\. 
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lt., ' 
not availab1e. I.nf'addition, a chart-recorder, was a1so uS,ed ta 

"reg;ste,l the macroscopic defo~mati~n-time ~u'rv'e of tle 'paper 

sample. Fig. 4.6 shows the fotonic sensors output of t~e 
\r , 

t" 
present arrangement for the ca§ef of the newsprint paper sa~ple 

... 
In this, context, an "exposure"dete-ctor ll (Fig. 4.2 ,top) was 

employed 'tt> ~r'~cfuce Si9"'~lS t~at corres'ponde~'to the exp~sure's, 
r ' "" . 

wh; C'h we r e sim u 1 tan e 0 u s 1 y , reg i ste r e d . .,-the mot ion 0 f the u pp e r 1\-..,.. . 
jaw. Thus"it was possible to_, measure t~e req'uired t:ltme ;n~erval 

. c ~ 

wi t,.h· ah accuracy of l .~econct. '1 t ; s' further imRortël"nt ta' note 
• -1", /1' l ". 

~) 
f 

, ' ' 

'that fo'r a pro'per formation,set-up, vi-brations ca.used by su'rràund- .-
• ~h 

ings have to b~ comp)etel Y elimïnated., Thu?, previous tests 
'1 \ " 

r e qui -r ~ d the des ï 9 n f ~ car eT U '1 'l'y a <1 jus te d v ï br a t ion i sol a t ; 0 n" 
1 1 ~ 

~ystem '. whi~~' wa·S ava'ilable dt'rin9 the performance of the present 
. ft 0 • , t 

WOr1K (see' r~f~r~nce ,I5J) ....... ). 'r'. 

Fina~,y,·in arder to e'im~nate an~ vfbrations during ~h~ tests, 
'\ ' , _J 

'it is 'imp'?'rynt t'hat the s·tre\s~ -d!vice~ the hol'ographic' p]ate... S 
'. ' . . ~ 

ho1ders "and a11 the 9P'tical co~po~ents arJ:! fi\"mly po~;,ionedd. For 

,this purpo~e all the d~v;ces anJ b-pfÏcal components ~e're attachèd 
, , 

r q, -c' 

to" thE!!' vibration-fre'e hol~ogri\phi.t6 ·t"'Dl'e b'y means ,of 'magn~~_ic 
chuGlks. --~, - . - y ~~---~ 

, 
\ J) ~ .,'" 0 

4.2.2 H~lognphié Plates an~ Vt,r Chemical Tr~~n:... ' 

nie prOduC\iOn of ,good interJf~Ograms 'i~an essential' step in 

t,he ,assessment ofr t~e deformation "\ield of thin fQi'ls', ~ high 
, .-

J 
; , 

1 ..... 
-l ( -

"" '. .,) 
1\ . , "" . ~ 0" 
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• 1 

qu~lity in~erferogram is the one whic~~ during reconstruction~ 
, , 

ca n Pr:o d ~ c e a f r i n g e pat t·e r n . ~ ith h i 9 h' c 0 ~ t raS' tan d br i g h t r') e s s . 

This depends on several factors such'as the'ratio of the refer

en ce beam lntensit:y tb that of, the o~ject"be~m, the eje~ ·distri

Qution of the photos~ns;tive' emulsion over the h910graphie plate 

and als'o, th,e development"oT t.he plates. , 
• j , \ 

.Holograph"Le observations, in the. case' oT.,ney/sprint paper 

.s am pl es, s ho w e Q t;h a t a 'r a t i 0 0 f 5: 1 'f ~ r the r e fer e n ~ b e am 

in1ensity ta that of t~e abject beam, gives the 9~timum bright

nesS' and ~o~thst _i~ f~inge patterns. This eonf~,rms the argument 
, 

9 i v ~ n i n r e fer e n e e l 4 8 ] • l t wa s a 1 s 0 'f 0 und . th a t Ko d a k 1 2 5 - 0 2 
.. . 

high-speed 'holographie plates \~ize 13, x 10 cm) have good resolu-

tion and gave, acçurate ~olo'gtams. 

In the present thesis, for the development of holographie 

plates, Kadak develaper 0:19 and KO,dak$Rap'id F;xerCere ~sed. 4 

The holographie ~lates were immersed in D-19'for 5~S with_ 
• çontinuous agitatiofi, then fixed ~n rapid fixer~and finally, 

, . 
place~ in a hypo-cleaning ag~nt.for one minute. In arder to . ' 

J remove, the chemical dep,osits of the deve'lopmerr't process, $othe, 
~ ... -1' 1 • • 

p'lates were 'al'so was,hed in 20°C rUl'lning water for 20 'minutes. 
"' . 

bat h ,. f o'r Q 1'1 e 
~ , 

J 

.....- Fi\~lY;, ~he~ wer.e imm"e'rsed irÎ\~~' et/hy'-a~~hol 
_-,--...::;:-~minu e .fo.r ~he removal. of th~ water'. then dried 

" 
in a low-furbulent 

~ , 

air jet. ' , 1 

., :{-
~., "~ . 

, . 
- • 1\> 

; . , 

. , . 
- .\ -, 

1'1 
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Obviously, the emulsions undergo spme shrinkage to the 

developing process itself. However, since it effects both the .. 
obj ect beams (.eacty-due to o,ne exposure) i r.t the same w y, no 

distortion or inaccùraey is induced in the;fringe during· 

the reconstruction stage. 
-y 

4.2'.3 Deformatioln~l ~Behaviour of a N\wsprint Paper Sample 

For the·puïose'.Of inv~stigating the deformational beha~viour 

of newsprint .l2aper s.amples, 2)- interferograms wer.e produGed fram 

.. 

the fin·al sample that had been subjected to '82N uniax;al -tensiJe 

, 1 oad. ' The (ompl e te test dura t i o~ was 52.5 mi nutes. THe' inter. 

ferograms were produced so that 10 of them cO'rrespond to each side \ 
t . 

of th! paper sample. Thus, in accordance\ wit~iq.4.6, each pair J 

\ . 

f 

of interferograms correspond to one pOint of the deformation curve~ ~ '\,. 

This curve~was obtained from the analysis of the previously dis-
\--

Gussed arrangement using the fotonie sensor deviees. 
/!. , - , 

It can be seen from Fig.4.6 that the ffrst three exposures . ' 

-G-orrespond to,thé t~ans<pnt hA!>haviaur during the"d'eformatian 
( '~-, ~ . 

Pro ces s.. 1 t i s i in P cr r tan t ton 0 t eth a t, due t a t h i s . t r a tI s ; e n t 'Ir .' , 
beh'aviour, the first pa\r of inte~erograms had to be discarded, 

; , 

" 

. . 
s.;nc,e. they resulted in somewhat unreadable fri.nge patterns. Tne '; 

" ,j , , _.... - 1 

Same was observed at the end of the s\eady-state .deformations: '. 
, 

A.SO t.--klat the 'ast"pair of inte,rferograms had to be equally e',il)1;na- ,-
"" 'f '), 

te d . l n th; s ;. 0 n t·e x t, ; t m a y t> e men i ion e d th a t i t is po S S 1 b 1 e t ô '_ ,f 

.... , . t 

. ' \, . 
" t , 

q" , 
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~--;-~--

produce the required fringe pàtterns also for these points on 

the deformation-rime curve- with an automatic control and high 
f 

1 

speed shutter device which, again, was no~,..Iavailà~1e .at the time 
'" 

'of the present investigation. However, this ils ~iscussed in the 
. 

last cha~~er of this thesis concerned with future research 

suggestions. 

4.3 Reconstruction Set up 
) 

• 

, 
After the formation of interferograms has been cornpleted, 

the r e con s t rue t ion ,5 t.p 9 e 0 f the 0 b ta i n e cl i n ter fer 0 9 ra m s mus t b e ,. 

cOQsidered. The method discussed in this section fol1ows the 

gener~l discussion of Chapter III. Herce, the interfe~ograms 

that were'produced~in positio.n·s HR1, ~R2, HLl and HL2, shawn in 

" Fig.4.2. are 'reçonstru~ted in the same way as already ind1cated 

by Fig. 3.8. 
. , . 

It is evident that reconstruction ~ometH.es for 

{ these\ interferograms will .only differ in the angle 8 and the 

'. 

distilnce DO' (Fig.3.8). However, in arder to avo;~ anj confusion 
l 

. i n the d ire c t ion sr 0 f the de f 0 rm a t ion co m p 0 n e n t s t 0 b e e val ua t·e d, • '. 
i t i s' necessary to a'iopt a s i'gn conventi on 1 for each )i de 

sampl~: '~his iS~disrC~ssed in1the following ~ecti~n. 
t t 

'4.3.1 Sign Convention and Reconstruction Geometrles 
J 

·1 

of the 

~siderin~ Fig.4.7:·which indicates th.e fini'te thickn:J-s of 

the paper sample, the 1:.0 sides o?'t;e latter are denoted (y t,hts 

'. 

' . .'. ,{ .... 
~ .' t _ ' 

., 
" 

, 
, \ 

1 • 

( 

. ., 
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~{ 

"right side (R)""and the'''left side (L)", respectiv,ely. Usually, 
'it 

~ ~ ~ , 
in the for~ation ,ofpaper webs, one ,s'ide of the ~héet appears ta 

be smoother than the other side., In the present work, careful 

attention was paid to distinguish these two 's ide s' i n all stag-es 

o-f the investigation. Therefore, the' rough side of the .sample 
~ .. , 
" was called the "right side ( R) " and c,o r r es po n d ; n 9 1 Y , the smoother 

1 si de ('L) : 
" 

\ \, 
.... 

• l t i~ seen from Fig. 4.6, tha t the paper sample has been, 
. . 

.loaded 'in the machining direction. On each side\ of the sample .. 
one cartesian frame iS'(ê'lJosen. The or_ig~~1 or the frames! are at., 

" the geometri ca l centers of the two si des .~f the sampl e. Hence, 

, ' 
the load directlon is that of the +X-~irection. the transverse 

direction cor~esponds to the +Y-direction and the out-of-plane 
\ 

On this bas;s, the reco~struction 

geometr~cs of the i~terferograms which are produced in the 
• ! 

pos; t1~:n of the pl ate hol d.er~i' HR1. HR2~ HL 1 and HL2, are i 11 US~ 
trated by Fig.4.8. 

On ~a~h side of the sample a mesh of observation points has , 

been'" selected as~n. The size of. the mesh, covered 20 rows by 

12 columns. This provided altogether, 240 observations POi~. 

which ,were 4 mm apart in both the X and Y directions. finally, 

it sh~ld bê'fmentioned that, for t\e' purpose of meas~rements, the 
"(' 1 ~~ t' 

paper samples were eut to, s~ze with the precision of +0.01 mm. 

~ 

• 

'. 

1-\ 
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'" ,Then two edges werè' c,hosen as the (é.fere'noce edges. In a 11 

exper~ents concerning the th~ckness measurements and Beta-
1 

ra d-i-o g ra p h y, gr e a ~, car e wa s ta ken tom a ; nt a i n the s e e dg e sin 

the undisturbed sample. 

4.3.2 Electro-Optical Reconstrl~tion Technique \ 
t 

The technique required in the ratonstruction stage of 

-interferograms is shown in Fig.4.9 a~~ al'so in the form ·of a ,.... 

block diagram in Fig.4.10. The lower part of the fi~~'re '.~ 

represents the reconstruction geometry employed as shown 

earlier in Fig.3.8. 

th i 1 arr a n 9 em en t ; ~ 
The following devices hav~ ~een used in 

4.3.2.1. Scanning ~vice .J 
"'" A photograph of thi5 device iS,given in fig.~·.ll·: In 

~ 
",;1-' 

,Î' 

addition, a diagra'mmat.ic sket"c' of this de'vice, whic,h has been 
1 • 

fi r m l y l 0 c a t e don the· ho log r, a phi c ta b 1 e tJ b Y m ~ 9 net i c ch u·c k S t i s 

5 h 0 w n i n Fig. 4. l 2 a ., wh ils t the s ca n n i n 9 mir r 0 r arr a n g1: men t - i 5 

indicated in Fig.4.12b. 
• \! .irl 4 

,JI! ·The optical f~at mi(rror has, on the top face, a refl"ective: 

surface'. "This mirror is mounted in a· preset grobve of a cylin-
l' .. 

drical piece, 50 that th~ ref1ective surface can be adjusted by 

'm e a n 5 0 f th r e e set -5 cre W 5, wh ils t the mi r r 0, rit 5 e l f i ~ he l d b Y 

Al. t'he pr~5sure of a'"helical 5pring (Fi9.4.1~b). The)Ylindrical 

J 

( 

( 

J 
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f 
piece;s permitted to rotate about its "1-,1 axis",- Tnis piete 

then mounted inside,a "drum" (f;g..4.12a);o which ;s s'Oppor"ted 
,1 , 

i s 

by two hfgh precision ball bearings. 
, --, ' 

The incOmin? laser ,b~m ~ 
i s refl ected by ,the (cann i ng mi rror to . , , \. 

, , 

the interferogram plate. J 
, 

Hence, one can sweep the beam along the predetermined ~scanning' 

di·rection" on the interferogram by rotatin,g' the cylindrical piece l' 

,~ --.. 
1 . 
" 

, 
about the 1-1 axis. A n yi,' s c a n n i n 9 d ; r e ct; 0 n,ln t u r n, c a n b'é 

chosen by a simple rotat'ion of the drum. This scann;ng device ;s , 

{urther aut'omated 'by using digital, contr'olled stepping mators, 
,- .. . 

one of '(Ihicfl is empl"oied to 'rQtate th~ d"'rl.l1rl' (motor'RM') and the 
Q • 

• 

.. , 
othèr to rotate the -cylindrical pi~ce (mator SM) (Fi·f;·4.12a) . 

.J ~ ~ 

1t shauld be noted that-careful centering'of the mirror 

"~ 
0-

, ~. ... 
~ , 

s u p"p 0 r t w i t h r e s p ~ c t, 't 0 t h ~ J - J _ a x ; s h a s b e e n 0 b s e r v e d.. Fur the r.!. 

more, the mirror mou~ting permitted a"fine adjustm~nt of the 

mirror sa th~t on i'lluminatin~ the ,mkror ~;th a beam p;rpendicular ~ 
to the, mirror, surfa'c,e~ deviations of the reflected beam,- from the ,/ 

, , \ " ( 
n~al to the surface did.no.t exceed O'91~ees •• 

4.3.2.2 X~Y Positioner 

\ 
\ 

"- - ......... 
\ 

~ . \ \ 
\ 

A'phbtograph and a dr§Wing sketch o,f thig ap~~r'a~us are shown \. 

.in Figs.4.13, 4.14a,b, respeciively. 1\5, .can be seen~from the· 
(, , 

, ' ~ 

automated reconstruction stage '(Fig.4.10), this device fs .. 
use~ to po~ition a ~ibYe opti~ at any ~~int of the mesh of obser-, 

f •• 1 • 

vation ·points. 4 The latter is ~redetermined on the real image plane. 
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,The.X-Y 'positioner 'consists of two sl iders whose smooth 'and 
~ - , '., 

• 1 ..- ' 

1 a w f r i c t ion 1 j'n e a r m 0, t ion s are 1 e n 5 ure d b Y te fl a n p a d s (5 e e, fig . ' 
• " ' r 

The linear motions were suppliE\d by unifieq square-
~ , ' 

'tbreaded shafts. The latter are su'\)por,ted ~y~ss thrùst \ 

bearings and are again driven by digital controll~st~ppi,ng 
• 

In Ifhis co"n'text, motor YM is' used to ,drive the~'~orl-
j, , • ' 

motors. 

zonfal slider,' whil,e moto1",XM ;$ employed ttdrfve ;h'e'j.er'tical • 
l' , \ v , ," ( 

one.· The vertical slider, in tu'r~, carrie? an assembly for the 

fibrœ/optic (F1-g.4.t'4b), which is called the " ver tica1 micro-
1 ~ - 1 1 

, ~ 

~oos i t 'foner" . This 'pos;t;oner ;5 required \n the beginning of . ... 
',,- ~ 

the X - Y mo t ; 0 n 5 , 'in 'ordér to prèset the initial condition from' , 
! 'À 

,'~ ''';7' 

the edge of the paper sample a~ mentioned previously . 
l'~ , 

l' 
l' .~ 

o 

4.3.2.3·Ph~tom~ter Indicatar 

Since, for the fringe eV,alua.tion of the obtajned, interfero-
<r ' if' 

grams a measurement of the li,ght ;ntens'itie~ ;s ~e~uired, a, 
• ph 0 tom ete r i 11 die a t 0 r ( Z e ; s s,. Mo de 1 / PMI - 1 t Y P e) i sin c 1 u d e d i n 

, " 'i lç 

the r e con 5 t rue t ion set - u p .f Th i s ; rfs t ru men t me a sur est h el; 9 h t 
~ . , { 

intensities that are ,associated with the' fringe intensities. 
,~ .. ~ '1 - , , "'t 

The, l,atter ;s ~arrie~ by the~fibre optic" fram the re~~1 im~ge 

'. 

, 

. , .,. , 

plane ta the photbmeter. In this manner, th.e intensity measure-, . ~ , ' 

ment ·d,istinguis-hes, the darkest area of t,he fringe ~attern, whi~h 
; 5 d e fin ~ d'a s Il n QI t ra n spa r e n c y Il f ~ 0 ~ t ~ e b r i 9 rh e r are as, u p t 0 , 

( ( 
1) .. 

.", 
" 

, 
,,( 

AlI 

........... 111 \ .. 

If 

, ' 

• 
.,~ 

, 
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( 

,j 

"full tr'ans'parencyll. This instrument permit's, therefore, to 
-- " ~ 

,'\ record the c~angès in light ;nténsit;es during the scanning 

of the interferograms and are used as an inp~ to t~e subse-

quently discussed microcomputer. I! has been f~und ïn the :\ 

'present investigation', th~t\!Or ,high contrast,'between bright 

,and dark fring'e~, the se'tting. Dt ~e, range of tr'anspa~~ncy 
was exten~ed from a o-log (stan~ard) to 20-470. This permitted 

, 
optimum ,cQntras.t of t'he fringe pattern ~in the recon~truction of 

the obtained-interferograms and their evaluation. , . , 
4.3.?4 ,Mi crocompt.ter . 

It has heen men!ioned earliér that 'the rea"d\~out of a great r/ 
'number of oBservation potnts on the surface of the paper sample 

.. 

requires an automatic procedure to facilitate the corresponding 

evaluation of surface deformpt,ions.· This h~s been a~ieved'by 

,introduci.fJg a II microprocessing ll apparatus 'or rrticrocomputer, 
-~ 0 

'discussed in~his sec;ti0n. ~ can be seen from Fig.4.10, that 

an ~utomatic reconstruction and read~out is made possible by this 
1 -

, r 

equipment, which was deSigned, and, built by the autho~of thi) 0 Î. 

~he.si1 in th~ Micromecha,nicS Laboratory ~f this.,.University . In 

the following section, a descriptio~ of the automatic reconstruc· \ 

tio·n ·tec~nique, using the,devt.ices discussed 1ny 4.3\.2.1-3 in 

conjunction with the microcomputer will be given, whilst the 
,1 

-[ 

" 

' . . , 
'1 
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construction details are given in ApRendix,j and'the ~eq,fired , 
program listing in Appendix If. 

,.. 
1 

.il "" 

In general, the automatic reconstruction~techniqti, requi~ed 
• > 

for the evaluation of the obtained 'interferograms, corisists of tne 

fol1owing parts: 
-i t, 

1) the automatic scanning of the intefTerograms in three 

2) 

3) 

'predetermined scanning directions, 

l1)easurements of the :interferogram transparency (i.e. 

th,e light intensity associated with the fringe patterns)~ 
A!. 

at each observatiqn point, 

~eNstorage of' thes1e transparency meas~ements in' the 
, l ' A 

form of permanent records, 
'" 1 

4) the eva1uat~on of·the ~ringe numbers fram these perma~ 
~' / 

nent records and, finglly, 

5) the"eva'luati,on of the incf'uced defo'Nllation fièld and the • 

~ corre,span,ding strain field. \ >\ 

! 

~s, th'e functi o~ of t'he mi crocomputer i s concerned "'~i th 

part~ (1)~. (2) and (3) abo~e, Whi1S~parts (4)~and (;; ar~ ca'rried 

out by the main c@mputer of this University. A genera1 discusston 
- .. -or, 

of (4J ~ (5) win be given in Section 4.3.4, d'ealing with the 

, el/a l .u a t ion <t f' f r i ~ 9 e nu m b ~ r s . ' f 
1 1 

Cons;dering.~gaiTlf>' 'the block diagr~ f Fig.4.10, where the 

interferogram is -shawn in position, the 

{ 
~. 

1 

mentioned earlier, the 

, ! 
~ 

, 
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i n ter fer 0 9 r ami ,s s c a n n e d i n t h r e e s c a n n i n 9 cr ire c' t ion s . b Y the ( 

s c a n n i n 9 de v ; c e \ wh ils t t~ lat ter i s d r ive n b y ste p p' i n, g mot 0 r s 

SM and RM. -,~, ·the re7f image oft~e paper samp1e and the 

induced fringe pattern is recon~ucted on a rea1 image plane . 

The~, in arder-ta' measure the 'inte~r'agram ,t~n~parency, tre 

photometer indicator and a fibre aptic are used. The latter 

is positioned at a point on the ~esh of observation points . 
L ~ 

"" on ,the real image plane, by means of the X-y position~r, which . 
r 

;s driVenraga;n,' by stepping motars XM 
, ~ . 

important funct;on ·af the' mic'roc~mputer became5, ta activate 

and YM_ Thus,'one 

-
the fou r ste p pin 9 mot 0 r s St M, R r~, X'M and 

~ . 
~ ~ \ 

for ead~ obsèrvation point on the mesh, 

YM, in sucn a way that, 

t~e interferogram is 

sca~ned ~lang the three scanning directions. Obviaus1y, these 
-' 1 

fou r mot 0 r s m u 5 t . ru n i n ace r t a in'" s e que n ce . 
. '~" 

, 
In the present 

W 0 r k " th i s se q urn ce i s r e fer r e d t 0 a s the Il s ca n n ; n 9 te c h n i que Il 1 

'. ~ 
and wi 11 be outl ined below. The next impor"tant functian of ~the 

1 ! ~ , 

m"k:rocomputer, re1ated to part (3), is to store t'he oJ:>tained 
~J 

~ 

result5 of th e transparency measuremenfs. For this purpos1 

the ~hotometer indicator is interfaced to the microcomputer 50 
1 \ . 

that the. data, correspondi.ng to.~ transparency measurements, 
1 

are transferred from the photometer into 
( 

the memory boa rd 0 f th~ 

m;crocomputer. The ~ontent of the memory can be sent into the 

main computer of the University (tempora,rY~ttftorage) by means of 

"C) 

" 

o " 

\ 

, " ' ,. 

\ ' 
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74 
d \ • " "~ " a n a C o,u s tic c.o u P 1 e r ~ Fig . 4 . lOt clip) 0 r ' i t 

~ ~1 >\ 
can be punched onto , .; 

paper tape by a punching unit (permanent 
o 

s:torage), J 

rhe microcomputer itse1f is programmed to produce th~' 

above functions. This control program consists of two m~jor 

l 
routines, o:e of which is used to initialize the test c~ndi

tions and the ot~er to perform t~e scanning technique and the 
- , 

da tas t 0 ra 9 e . The se r 0 U tin es, l.~ hic h are r e cor de don a ca n -
"'1 

·ve nt ion ale a s set te ta p e, are des i 9 ne d i n ~ 9 e ne ra 1 ma n n e r , 
~ 

such that the sca~ning directions, the raf'~ of tra'nsparen~y 
. 1 

measurements for the scanni n9 di recti ons, number of rows and , 
1 

col u m n s .... 0 f the me s h cî f 0 b s e r vat ion s p 0 i. n t san d t h ~ J11 e s h s i z e 

can be preset for the microco~puter operation. 
l '\ 

Furthermare, 

"Ït can b~ seen from Fig. 4.10, that another feature of t~is 

'\ 

equipment is the special interfacing.of the steppyg motors 

to the microcorT)put.,er. l'~e latter permits the manual control 

of the motors i r'T o~er to recti fy ini ti'a~ testi ng condi tians. 

4.3.3 Automatic Scanning Techhigue 

With reference to F;lg.3.8, which h~~ been used to discuks .... 

( 

the genera~ method of 

in this se~t~~~, the 

scanning procedur~ 

, l "l,":'l.t.. 
sc an n i n g, i t bec 0 mes '\".0. e èeas s a r y t 0 exp lai n , 

" 

modified geometry used fôr the a~tomatic 
..... -' .( . ~ \ 

Thus as shown in Fig.4,lSa, the s~art 

~oint 'for the automati,c ~canning shbuld be Q' and any end. point! " 

for scanning pl, 'p2 and p3. However, it is apparent Jha-t, by 
~ ~ > 

" 

e' 
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scanning in the -direction ,W) 1 P 2, , for exampl e, a fraction of a ' 
." -

b r i 9 h t 0 r d a r k f r i n 9 e' m a y b e m i s"s e d ;j n the, cou n tin 9 . H e n ce, \' 
. ~ ~ , , 

the. scanning geometry scheme, indicated,.in'Figt<.4.15b, ·ha·s been 

,'dopted w~iCh ,'avercames the ~ifficu1tY :Of mea,s~ng the fraction-

'. ... 
al fringe numbers. This way, the scanning lengths have been 

enlarged from b.oth ends, i.e. from point Q' t~ '0" tnd pl ta A. 
( 

1.., 

Simil-ta.rly, fan ,the two, other directions, from 0' ta' C and from, 
~ , 

p2 to 8, and O" to 0 and p3 to E"respecti~y .. These extten-

sions in the lengths of scanning have beenjh~sen in suoh,a 
. ~ q ;,' ~ , 

manner that at ,east 6n'e'whore frinse will fall anta the length, 
\ ~ 

t h us' p e r mit ~ i n~ t 0 e val u a te a ri,. a ecu rat e n ~ e r 0 f f r i n '9 e s w i t h i n 
" 

the l en 9 th SOI P l,~ 0 1 P 2 ~a n\l 0 1 P 3 , ' r es R e c t ive 1;' The 5 e ex t e n 5 ion s 

and' 'f r i n 9 e n u m ber e val u a t ion i n t e rm s a f the e x t end e d s ca n n i n 9 

1 e.ll.g t h sin mm ; s i i'l d i ca te d i n Fig. 4. l 5 C . 

After the modified scanning lengths are defîned for the 

microcomputer. the first directi"on ta be considered in the scann-
(, S' ,. ~ ,'" 

ing routine is Q"A (l=i9.4.16). 'Hence, the.conjugate reference 

beam reflected by the scanning 
\ 

.' " 
the in'terferbgram (Fig.4.10) 

, , . 
0 11

,', The scanning procedure, .. 

. 
mi rror from the 1 aser source ta 

i s foc u s"e d . 0 n t a the st art i n 9 po ,i n t 
~ . 

fol.lowi~g the
1 

scheme ~f Fig._ 4.\6,. 

i s "~ ar r i ~ d put a u tom a tic a 1 1 Y b Y m e ans '0 f t, h e ~ 0 l 1 0 ~ i n 9 ste p s : 

» / 

a - t~~e ~a'm scans the~plate- in the di rec\~n 1 ((mô-tar SM) , 
, 

b - i t is then rotated ~o point 'B (motar RM), 

\ ~<. 
~ 

/ 

1 

\ 

r 

, 
j 

.' 
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c - it then\scans .th)Pl~te in the..airectian 2 (mator SM.), 

d it;s rotated aga;n ta point D (motor RM.), 
"'l 

e - and then scans the plate in'~irection 3 (motor SM)~ 

f - In ordef ta tregi~ the procedure f~r- the neighbouring 

• o b s e r vat; a n p 0 i nt, the b e ami s r:'.9 ta t e d. top 0 ; n tA, 0 n 

the f;rs~ scanninq' direc.tion (motor RM)? aWnd / 

9 - the~,eam is mo"ed back ta the ,starti ng poi nt QII (motor 

SM). ,-il 

~ 
It should be noted that according ta (~.3.2.3) the fibre 

optic required ta trJ.s~it the ligIH'intensit,v of the\measure.d 

fringes is, duri~g the~~ime of sca~~ing, positioned at the 

observation point a pXY on the mesh. Thus,'the transpateicy 

.,'measurements ate carried out by the photometer ind;catpr in a 
• 1 -v.. _ .,.J 

conttinua~sway 'ith respect ta the pres,cribed scanning directions. 
~ 

The data storage is then.performed parallel ta the stee,s (a), (c) 

.. and (e). , . 
- ~' 

'!. For a n,eigh~uring observation point on the mesh the above ~ 

procedure has ta be repeated. ,-"As mentioned earlier in this 

chapterr for each side of the paper sample 240 observation,points -,lb, 
. " . ). 

have bee.n considered. ~ Tt was a15'0 mentioned thÇl.t' the~JiJ>re optic 

-'is p'ositioned ai each -\f the points by -the X-y pos~~~ner. In , . 
. ge~al, the sequence 

in the reconstruction 

of 
, 

points 

method. 

;, 

to be analYjed 

However, from 

__ J 
~ 

i 5 ~f no'importance 

th~ point'of view of 
Il 

ft 

Il 

~ 

J 

" 

.' 
l 
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r· 

the mjcrocomputer pragramming it was found mare practical ta 
( 

fil 
s'e1ect the observation points' in a sequence, as shown in Fig. 

4.17. Hence, these points are numbered from 1 ta 240 in gOi,ng 

from',row 11-20, The first observation\ point 1S t'hen point l, 

and the f ~/n a 1 i 5 '240.' 0 n c e a 11 t, hep 0 i n t s h a ve b e e n ab 5 e r v e ct 
.& ' 

t1'e microcompu~er mo;es the fibre optic back to the stari:'4ng" 

'point 1 a,~d stands by until' the next is cons.idered. , At this 
, " 

point of the ~is.cu~ian • is usefu1 ta ment~on again that the 

vertical l micropositioner of Fig. 4.l4b' is emp10yed {or accurate-
, " 

ly positioning point 1 ~ It shou1d also be mentioned that the 

tables ,df points in Fig. 4.17 iS',~qu~,lly var;d' for,' inter'ferograms 

·of"the lI\ri ght", s;d~ of the p\per sample' qnl,y, .' For the left S;d\e 

ones, 'a'mirror imag~ of Fig, 4."7 is to be used. However, in the 
" 

1 eva1uation of the thi'C~/ne~~ vafiations fram the a.u~ 'an'd Ctui 

-

. , .. 
def.ormation components,care,.,fu~ atten1tion has been paid tO ... cons,ider 

the a na log 0 us po i n ton the t-t' 0 s ide s 0 f t ~ e pa p ers am p le. 

l t s hou l d ben 0 t e ~ th a t the a b a ve dis c,u S s e d au tom a tic sc a n n i n 9 

technique i s qui te generaT. 
• 

a~d hence"scanning length 
.1 

of this scann; ng technique , 
as the requireo!flow chart 

it i s' importaqt to mentior) 
1l> 

system. 
~ 

• , 
-' 

. , 

" 

"lit 

Hence, a larger number of mesh points 

can be preset. 

;s shown"in Fig. 4.18. 

for the pfogrammfng. 

tw~~e-r aspect~ of , 
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,......-----..., 
«EXITII TEMPORARILY 

, FROM 'rHE Pfl)GRAM 

AND PUNCH THE 
CONTENT OF MEMOAY 
ONTO PAPER TAPE 

J' 

• ", v" .. ",: .. \~ .. ; ... 

, 

<Gp ra NEXT 
DIRECTION 

paIN, IN 
Y - DIRECTION 

GO .TO NEXT 
POINT IN 
X-DIRECTION 

SCAN THE INT6R~ 
FEROGRAM AND . 

STORE THE. ~TA ; •• 

• '. 

PUNCH THE CON
TENT OF MEMOR V 
CNTO PAPER TAPE 

FIG'. 4.18 SUMMARIZED FLOW-CHART' OF 'THE MICROCOMPUTER 
SOFTWARE ROUTINES ( SEE AlSO APPENDIX· Il ) • 
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. 
The first aspect deals with the memory allocation tor storing , , 

, 

the "raw data", i.e. the results of the transparency measurement. 
. ~ . 

_ As an example,considering-the reconstrûction resu.1ts of the, inter'· 

ferograms of nè~spri~~ -pape!" sJm'ple.~,'then for each scanning 

directio..n 30 transparency measurements have be,en carried out at 

~. Ii rate of .10 readingsjsecond. A minir-um of 120 bytes (1 byte in 

, this system = 4 bits) men'lory locations havebelen assigned ta the 
, ' 1 

storage of the résults. Hence" noting, that t1here are 240 abserv.a· 

tion points ta be analyzed 'with 3 s,canning di)ections for each 
~ 1 

point,. a mi nimum memo~y of' 86.4K bytes ha,d to ~e assigned ta each 

interferogram evaluation. Ho w e ver, sin cet h e' pre sen t s y ste m h a d , , 
, ~, 1 

been equipped with a 4K byte ex'ternal memory :that.ls capable- of , 

storing the raw data for 11 points only, ,it has becomé necessary 
./ 

to èmploy a laop with,in the microçomputer program (Fig. 4.18), so 
• \ h 

. t h â' t a mue h 1 a r 9 e r n u m ber 0 f po i nt san d the i r cor r e s po n cl,J n,9 r e' a d -

ïng can be accommod,ated'. The functio,n (}f this lpo'p -;s 'to ~xamine' 

th'e availahility of m'emory locations wj~hin the -scan'ling technique. 

v' On,ce the limit of the external ,memory is reached the computer is 

" , .... 

executing a _ "temporary EXIT". It .ther,efore punches the compl,ete 

m'emory CO'nt,en,t onto a pa'per tape and returns afterwards, ,to the, . 
point of 'observation corresponding ta the "temporary EXIT" in the 

routine.' -Thus, by., inserting ~uch a lQop the 240 observation 

points and their readin9? are accommadated. 
.. \ 

, , 

Th i 5 a 1,5 0 a p pli est 0' 

1, 

• i 

.. 



.. 

( 

• 
() 

\ 

,.. 
a muc~ 1 arger 'number of poi nts. Thus', a 1000 or more po~ n'ts J . 
on each side of the paper sample could be àrranged this Iway. 

r 
~ 

The second aspect is concerned with the synchronization of 

the reading and the storage of the raw data with the scanning "-
1 

motor "action . Si'n~ the raw eata is.ootained 6y means of the 

.' p hot 0 met e fin die a- t 0 r, the lat ter h a d t oDe ; n ter f a c-e d w it h the 

m'icrocomputer, such'hat the r'~w data flow rate can be extended 

within a range of lO'-~O ,measurements/second.. This l1!akes the 
, ' 1 

des; 9 n 0 f t h-e llJ i c roc ()lm put e r and the s y n c h r 0 (l ; z a t ; 0 n pro ç e dur e . 

fairly flexible, 50 thât thJs system can a-.lso be used for' various 

,structur'ed foil materials. 
• a . 

4.3,4, Evaluation of Fringe Numbers 
,; • The ra w d at a . s t 0 r e d ~ 0 n the' p a p e r ta p e r e pre 5 en t $ , the p hot 0 met e r 

l , 

output. Generally, it is p~ssible to"plo.t this data on a,IICALCOM" 

,\. plotter unit "and ta produce ~ur~~,s that correspond ta the fringe

patterns, so that counting of th'e fringe numbers can be carried' 
, ( 

r 

-out d.irectly from these' curves. However, for a large n'umber of 
e ~ .~ 

observation points, it was necessary ta evà1uate the ffinge numbers . 
by. app1ying a "finite differ,ence techniqve" ta the obt,ai~ed data. 

! 
l, 

1 

,r 
1 

l 
Jo \ 
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l 

, ; 

; 

j 
r 

For this,,1purpose, the c'Omput'a~;onal proc~dure out1ined by Fig. 4,19 l 

has been,ado~ted; 

In this context" the ,paper t'apé- qf each obt'ained interferbg.am 
, 

h a s b e e n f e d ; n t 0 the JI M'U SIC Il "s y ste m ( Mc G' il1 ,U n ive r s ; ty S ys t e ms for .. , . 
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Interactive compfting), in order to create a data file. 

Then, within the same system" a computer program has been 

emplgyed, together with the data file, from which the fringe 

number~ were evaluated and punched onto.iridex car~s,(Appendix 

III). The latter were then used in the "main Fortran program" 

~or the evaluation of the defor~atiQn field. The corresponding 

program Jisting is given in Appendix V. 

4.3.5 Statement. of- AccuraC# 

Dur i,n 9 the cou r seo f ,t hi sin v est i g a t ion gr e a t a t t e n t ion ha s 1 _ 

, .. 
be~n paid to minimi~e the experimental errors. The major error 

sources are associated with presetting the reconstruction geometry 

and the mechanical devices iD fringe number readi~g. 

The inaccuracies due to the scanning device and the X-y posi-
~ 

tioner arise in presetting sorne geometrical conditions, such as 
• 'ft, 

the scanning lengths, the angles between the scanning directions 

and the positions of the observation points themselves. To 

; • elim;nate as far as possibTe thèse error sources, the two ends of 

each sc,anning length have been preset by means of photoresistdrs, 

so that the fringe numbers;were counted within an accurac~ better 

th an ~O. l of a bright fringe. The latter corresponds to an . 
average accuracY,of ±O.05 ~m in the deformation evaluation. 

The X - Y P 0 s it ion e r h,a s a l S o· b e e n cap a b 1 e 0 f p 0 S i ti a n i n 9 the f i b r e 

optic at the o b s e r v a t/i 0 n p 0 i n t 

1 

It r0 
within an accuracy of ±O.012 mm. 
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A further source of experimental error is the image aberra'" 

tion during the scanning of the interferograms. Aberrations 

will occur when the position.of the scanning beam is not iden-

t i eal ta the mi rror image bf the re,ferree beam [47 , 54 1. In 

this context, since the present set-up permits fringe evaluation 
1 

1 with an accuracy up to ±O.l of a fringe, the possible aberration 

would be within this range of accuracy. These aberrations, 

h 0 w e ver, c a n b e. a c C'Q u n t e 'd for in' the f ring e n u m ber s e val U q t ion 

by employin~ sorne correction factors. In the present work' the 
\ 

'geomet~ical arrange.mE!'ht of the scanning bearns has been carefully 

observéd. Thus, no correction factor was required. 
(J;> 

4.4 Ma$s Distribution Measurement 
\ . ~ 

Th~ random arrangement of fibres in a paper sheet and their 

u nre v é n ,d i s tri but ion pro duc e a var i a t ion ~ i n the 1 0 cal t hic ~ e s s . 

·It has been mentione~ earlier that this mass distribution and 
~ 

the nonuniform thickness of the sheet are major characteristics 

for the mechanical response behaviour for such networks. He~ce, 

the determination of these characteristics and their relation to 
. 

" the deformational behaviour of the paper sampl~ are the most 

important objectives in the present study. As mentioned in 

Cha pte r II, the, con ven t ion a l tee h n i q'u eus e d i n tes t j n 9 pa P e r h as 
Q-

been modified 50 that "local mass" measurements and the thickness 

measurements can be performed in accordance with the requiY'ements • 



. ~ 

, , 

1 

1 e. 
I( 

l' , 
Hated in Chapter II. Hence, ... fi rst the method of Beta-rad i ography \ 

wilPbe discussed be,ow/(whilst the local thickness measurement 
1 

technique will be descrlibed in S~ction 4.5 of ttlis ~hapter . 

4.4.' "Beta-rad; ogràphr i 
Among the variau[ techniques for establishing mass disiribu-

1 

tion in paper sampl.és such as "weighting·" oOr t~ metho!dOby "light 

transmission", Beta-radlography was devel'op~d in\he Ù60's by .. 

The Br'iti~h Pape' and Board Manufactu'rers 1 Res~arcR Association. 

Since then, the method has' been studied.an'd rectified [57-64J and 
, , 

today it is cons,idered a,s a proper tao' in the determination of 

m~ss distribu~ion. ~ 
".' _ ~'g \i 

l n e m plo yin 9 B,e ta - rad i 0 9 r a p h Y tee h n i que, the rad i 0 là: ct; ve 

5 0 Ù r ces a v ail a blé / are K r y p ton - 8 5, Pro met h i u m - 1 4 7 and Car Don - 1 4 , ,.1 
1 

w hic h c a n pen e t r q. t eth ra u 9 h . p a p ers am p l es a f bas i s' wei 9 h t 2 2 5 0, , 

400 and 240 91m 2
.', respect; ve1y. Si'nce, in accordance with the 

• 1 • > 

J' , 

9 i v'e n d'e fin it i an· 0 f the bas i s we; 9 h t (C ha pte r 1 1) of ne w s p r i nt , ., 
, pa p e r, wh i chi n -t hi sin v est i 9 a,t ion i 5 0 f the 0 r der 0 f 85 9 1 m 2 , ' 

the radioactive source C-14 was found suHable for the present 

technique. F è r the exp e ri men t i t sel f, the C - 1·4 rad i 0 a ct ive 

mater!ia1 has been embedded in a clear plas,tic plate of 1 mm 1 

, 
th; ckne(s. The plates used in the experimental procedure were 

of the size 7 x 12 cm. This size was considereq large enough 

to cover the entire surface of the paper sample and the required 

/ 
/' 
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~efere~ce handsheet. As mentioned- in Chapter II, the simu~ t-
~ 

aneous radiation of the PDper sample and the handsheet ;5 

ne"'cessary. As shown in Fig. 2:2, dealing with the general 

Beta-radiography technique, the ftGtual arrangement for t~e . , 

performed ~est ser,ies is given in ~e next two sections. 

4.4.2 Experimental Set-up , 

The actual Beta-radiography arrangement that,has been used , 

for the present study is shown in Fig. 4.20., ~jhis figure ,'shows 

that a paper sample and a IImulti-:step stri,~f a handsheet are 

positioned ot'l each side' of the C~14 plate. 'Thus, they ~e 

• sandwiched between two unexposed X-ray film plates. In order 
\ . 

to maintain proper contact of these two paper samples and the 

multi-step strïp handsheet, two foam pads were inserted between 

the set·up base plate and the light insulation box, as shawn in 
\ 

the figure. Using this arrangement, )he paper.samples wer~ 

exposed tQ the Beta-radiations in. the insulated box for 150 ± 1 

minutes. The expasure time was chosen to"obtain the requirèd 
, 

cont~ast and resolution of the Beta-radiograms. At the end oL 

the exposure ~ime the obtained radiograms were ,develo"ped in a 

cOllventional manner. 

4.4,3 Evaluation of Beta-radiograms. 

In the present investigation th~ Beta-radiogram~ of more than 
c ' 

60 newsprint paper samples have been studied. For the purpose of 
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sequential-DSHI method and corresponding th;ckness measurement 
, 

of the paper samples, only' a certain number of the paper samples 
1 

were considered for the experimental data. fhus, in the follow-

ing presentation the re5ults will refer to a particular sample of 

the totally tested paper samples. 

It was sta'ted;n Chapjer II that the am~nt of absorption of 

Beta-rays by the X-ray film over a given area ;5 proportiona) ta 

the rays that are transmitted through the sample (Equation 2.4) 
1\ 

and where the latter is a fuhction of the mass of the test sample 
! 

(Equation 2.2). It is evident that, for the evaluation of the 

Be ta - r a ct i 0 9 ra m fil m • \..- the rel a t i 0 Il b e t w e e Il the f i.l m ab sor ban c e 

and the actual mass distribution 'within the paper sample is 

required. It has been found(convenie~t ta determine such a 

relation from a direct measurement technique that was developed 

in this laboratory. Thus, a hanctsh,eet of the paper materi·al 
• • ,!. , " ,-

with a known basis weight of ~pproximately 10 g/m 2 for t~e com-

par;son with the absorbance of the Beta-radiogram of actual 

.v---/',\ n e w s p r ; n t wa sem play e d . Due ta the knQwledge of the basis 

weight of thé' hands,heet, the direct measurement of the basis 

weight of the newsprint sample becomes possible. Hence, a 

Il C'a lib rat ion c u r ve" u sin 9 the han ct s h e e t wa 5 0 b t a i n e ct i n the 

following way. 

A strip of the handsheet was produced in seven 

each step contained' a d,ouble layer of handsheet. 
~ , 

steps 

J~S 
1") _J 

't __ > 

50 that 

i5 indica.,ted 

\. 
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in the diagrammatic sketch of Fig. 4.21 and the actua1 Beta-

radiogram fo r th i s ca 1 i bra tian, procedu re i s shawn i n Fig. 4.22. 

In this manner, the basis weight of the strip is equiva1ent to 

2 0, 4 a , . . . , 1 4 a 9 / m 2 bye 0 n s ide r i n 9 ste p s '1, 2 , . . . • 7, r e s p è c t i v.e 1 y . 

Since /r,e strip and the paper samp1e are e'xposed\to the Beta-rays 

together it is possible, by ana1yzing the Beta-ra\r;ogram, ta 

determine the averag~e film absorbance (in percentage) over the 
, 

area of each step. These absorbance measurements have been carried 

out by means of a microdens~tometer discussed subsequent1y, Thus, 
, " 

for each step of the handsheet strip, the average basis weight 
• 

• a. S 
< w > san d t'h e cor r e s po n cf i n 9 fil m ab sor b,a n ce 0 n a ver age <. A> we r e 

obtained. The superscript refers to,steps 5=1,2, ... ,7, as 

indicdted in Fig. 4.21. The calibra.tion curve obtained in this 

manner is shown in Fig. 4.23. The validity of this curve is 
, 

based on the assumption that the handsheet and -the ,new$print 

sample are of approxima~ely the same structural composition. 

Before dea1ing with the actual' evaluation .of the basis weight 

at a ,giv~n point a 'of the materiar sample, which will be required 

for the correlation of th~ ~easured mass density and the induced' 

strain field, it is necessary to clarify the insertion of th~ 

sc a n n i n gel e·c t r 0 n m i c r 0 s co P Y' (S E M) 0 b s e r vat; 0 n i nt 0 the e val ua t ion. . , 
Since the handsheet material supplied by the P.u1p and 'Paper Research 

1 

Institute of Cana9a (PPRIC) was approximatély a basis weight of 

10 91m2, a verification of a similar microstructure with the tested 

• -> 

a 

.... 

J 
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qewsprint s~mple~ 8 rando~ly chosen areas of the handsheet 
~ , 

(n.55 mm x 0.55 mm) we~e subjected to observation in the SEM. 
. , 

This r.es'ulted in a typical microstruc'!;jJral arrangement as ." ' 

s h 0 w n i n F i'g ... 4 ~4 _ Tac ~ e c k 0 n " ~ h e 9 ive n bas i ~ : e i gh~ 
va~ue the tot~;ength of fibres withip the v{ewing area of 

each mi crograph was measured. Sînce the mass dens i,t; of t~\e 
handsheet~fibres themselves for this material was established. 

t 0 b e " . 55 x ~- a -.. 9 / m, t,h e bas i s wei 9 h ~ i n this manner was 
.. ~ \. t" 

calcu'lated 'aQd the r-esult was 9.58 91m 2 • 
1 • 

" Allo~ing for a 

possib'le shrinkagep"of the fibres in the high vacuum system of 

the 'SEM chamber, the above value is very close ~~ that givelJ 

by PPR,IC. For"'the ealibratio'n the average value of the oasis 

weight was t~erefore taken ta be 10 91m 2 , In order ta use 
, 

~\ 

the handshe~t as a calibration material the unif~rmity of.the 

absorbance was also checked. In comparison to the actual 

newsprint Beta-radiogram, the calibration strip material' was ; 
1 0 \ ~ # 1 

found to have a uniform film absorbance (see Fig. 4.22). ~ 
" , 

For the actual measurements of the absorbance by means of 
--' 

"mi c rodens i tometer", the lat te r fu 1 fill s two fune t ions. The 
\ ~- '" 

first function is. tQ permit,'op€'lcally,~a' reference light·to 
t , '-.. p 

1 

illuminate the Beta-radiogram fi_~ to be investigate~ -over. 

an area of 0.2~ mm in diameter, corresponding to the area of 

an observation point explained earlier in FigL~ 1. Thus. 

the light which is ~tra",smli,tt-è';bY"the .film is asur~d by the 

) 

J , 

1 
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,. 
optical arrangement and c'ompared to the referenc'i! beam. ~Th i s 

. ' , 

results in the output of the instrument, giving the absorbance 
, '.Ii> • 1 

of the film at the illuminated poi~t a of the film. The second 

, .. fun,ction of the instrument is the p'lotting of the obtained absor-
Il . , 

bançes by mea~s of a mechanical device. This stage consists of 

tw~ ~oving tables, the motions of which are synchronize~. One 

of the tables is~made of transparent glass, holding the sample 
, . , , 

under the optics. Then: upon each~eciprocai motipn of the 

~abJe, the illuminating light beam ~cans the fil~ along a scann~ 
t, ~") If 1 ,. ~. 

i~g 11ne of O.25·mm thickness. On the o~er table a chart is 
. 

provided and ft plo~ting pen ~nit. Hence, ~n scan~;ng the film 
r 

in-a certain direction, ,the output from 'the optica1 arrangement 

is plott~d' with respect to a chose'; pos.ition of the observation 
-

point on the scanning l\ne_' Thus~ the film cofresponding to 

"the handsheet ~as scanned Qver the strip length and th~ aY~r,ge 
, ' 

absorbance for"each st,ep'on the sJr;p was calculated. . , For the 
,/ 

. actual news~rint sample film, again 240 ~oints were considered 

and the obtained Beta-radiogram was sc~nned along 12 co~umns in 

the arrangement of 'Fjgs.' 4.7 ,?nd 4.17. A t~pical resu)t for 

this scanning is 'given in Fig. 4.25. k·n this manner, ·12 curves 
'r 

were obtained, Correspo~ding ta 240'measured absqrbance values. 

The scanning procedur.e was carried out so that the position of 

t ne s c an n i n 9 : 1 i n ~ s' _~ ~ d the 20 0 b 5 e r Vat ion po i nt s for. ea c h 1 i ne' 

were preset within an experimental accuracy of ±50 ~m. :This was 

--' ' 
( , 

, 
i , 
l 

, 1 -' 
l' 

f' 

, 
, : 
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achieved by .using the radiographie images of the .two reference 

'edges of the carefully cut paper sample. 
, ' 

The results obtained from the curve indicated in Fig. 4.23 

were then fed into a computer program by linearizing this curve 

in the manner indicated in that figure. 
", 

,The eompu~er results 
. , 

co~responding ta the calculated basis weight for the 240 points 
, 

aD a newsprint paper sample are shawn in Appendix V. 

4.5 Local Thickn'ess Meas'urement 

It is well known in paper manufacturing that the' local thick-

ness of paper 1s { function of the fbrma~ton proces~. The tec,h-

n i q u ~ s' e a on ven t 1 0 na l l Y use d for me a sur i n 9 the' th; c k ne s s 0 f P a P e r 
~. tI ~ 

samples ~nd its possib1e variation, when subjected ta ~xternal 

,load, jls given in references [65-68]. However, no httempi was 

made previously to develop 'a measurement technique that corres.

po n d s t 0 the 1 0 cal as ses ~ men t '0 f t ~ e pa p e r th i c k ~ e s S . The tee h -
" nique used by the author for the' firs't time in this thesis is' 

one using an optica1 senior device and which permits highly 
oîi -accurate thickness measurements ta be performed. 

( 

The diagrammatic sketçh of the "fotonie sensor ll device in 

this new me~surement technique is indicaled in Fig. 4.26. 'This 

device eonsists of a light source, 'mounted together with a photo-

céll, a light pr.oberand an amplifier. The light probe consis~s 

of a number of fibre bundles in ~ random arrangement. The inner 

./ 
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bundle (see a1sa magnificatian in Fig. 4.26b) transmits the 
, , 

1 ighf rays. fram the 1 ight source to the abject surface. 

However, since the surface of the paper- sample is not suffi-

ciently reflective, an "adaptor" w~s designed and mounted on 

ta the probe .. , This adaptor has ~n accurately machined·ti~ 

of,\ 0.25 mm diameter, the purpose of which will be discussed 

belaw. The outer fï'bre bundle collects the reflected light 

fram the object surface and ~ends it to thé photocell. 
/'" 

Hence, 

the d~ffer.ence b~tween the transmitted and reflected light 

intensities can be obtained from the photocell and amplif~ed 
. 

for accurate measurements. The difference of these intensities' 

is a 'function of the gap size of the light probe tip ànd the 

test surface. This functian is characterized by the output 
i ~ 

cha r a c t e ri s tic c u r v e a f the d e vic e, s h a w n i n Fig. . 4 . 2 7 . 

For the actual performed test, due ta the chosen range of 

the gap size~ only the linear range on the output curve has been 

used (region bounded by points A and B in Fig. 4.27), 'Since 

the ne w s p r i nt p'a p ers am p le, ; n 9 en e ra l, vary i ,n ,c a 1 a u r and 

surface mor?hology, the above mentiOned adaptor has been 
\ 

designed in such a manner as ta permit the'tip of the adaptor 

" 

; 
r 

'" 1 

ta t ra cet h e sam p 1 e 5 u r fa è e pra fil e dur i n'g the s c a n n i n g pro c ~ dur é . 

It should be nd.k;d that the actual reflected light is due ta the 

highly palished~nside' surface of the adaptor (Fig. ,4.28b) and 

r'tis obtained by the trans)verse movement of the paper sample 
;. 
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relative te the adaptor tip. T~us, the surface topology of 

the sample uses a mechanical scanning and the inside surface 

of the adaptor for the optical transmission. In this manner, 

an in sitL 'testing procedure of the paper sample can be .carried 
) 

out free of the ~pecifie state Of the paper. For the actual 

holographie testing of the paper sample it may be reealled 

that great (ar~ 

humidity during 
) 

h a d t 0 b e t a 1< en fit a b s e r vin 9 the 5 a % r,e lat ive 
,. 

the testing. In using this deviee it was not 

neeessary to renew the proper humidity arrangement, sinee the 

paper sample itself during the Beta-radioqraphy was, to a 
, 1 

certain exte,nt, drf'ed out. In this manner an irregularity in 

the paper sample profile is reflected in a preset gap size. 

The a ct ua 1 exp e ri men t al set - u pis ·i n di ca te d i n Fig. 4. 28. 

The p a p e r ~ m pie i, 5 P 0 s i t ion e d w i t h i't s 1 e f t s ide (s m ~ 0 t h s ide ) 

on a reference glass plate which is firmly fixed onto a heavy 

black. Th i s b l 0 c'k, i n t u r n, c a n b e adj u ste d ta, a s u p po r tin 9 
~ 'II> • 

table wh;ch permits a sideway motion .. In aceordance with the 

scanning procedure mentioned previously by t~ansver~ip~'i~~ 

paper sample relative ta ~he fixed adaptor top, tre changes 

in the gap size and hence, in' the 'reflected light, intensities· 
/ 

, , 
were obta.ined. Again, for high accuracy, the end points of 

each scanning line were chosen with referenee ta the edgès 

of the tested sample. It should be noted that after the 

.1 

/ 

,,1 
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scanning of' the paper sample was completed the same scanning 

, -, 

lines were used to scan the reference glass plate ltself. 

Thus, the difference between the profiles, following the paper 
'\!.. 4 

sampl~ and'that of the reference glass in view of the identical 
,.,., 

presetting of the fotonic sensor and adaptor, were obtained. 
\ 

Evidently~ this difference is a direct measurement of the 

thickness of the paper'sample. A typ;cal result obtained 
" 

in this manner is indicated in Fig. 4.29, whilst·a micrograph 

of the adaptor to a magnification of 14X in SEM is shawn in 

Fig. 4.30 . 

. Finally, it should be, noted that the actual ,thic~ness 

measurement required for the assessment of the VMD (a p) 1s , 

tabulated in Appe,ndix IV togeth~r with the o.'w and 0.1" it.self. 
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Chapter V 
, 

5.1 Introduction 

The volumetrie mass' density o'f""'fibrous networks has been 

discussed in Chapter II. Tne two stages of holograph;~ 
, • a '1 ! 

/ iQterferometry, namely the sequential-D$HI.formation st~~e 

and the general reconstruct'ion stage, ~ve b~' di scussed 

.'1' 

,. 

in Chapter III. The newly devel?ped reconstruction tech-

nique, i.e. the holographic-electro-optical technique as well 

as the actual experimental set up for ,o.bt~ining~ the defor~ion 

field .of newsprint paper samples and; in particular, the .expe,ri-
. '" 

mental ass~ment of the volumetrie mass density for t~is mat-

erial /'lave been the subject-matter of Chapter IV. ~ This chapter 

is -'cbncerned.,. with the discussion of the hologra-pnfc-electro

optical technique and the actual experimental re'sults\ that 
, \ 

have been obtained from this techni~ue fo~ newsprint as we11 

as the Beta-radiography and thickness measurement tests . 
. ,. 

5.2 Holographic-Electro-Opttcal Technjgue 
1 

Before di~cussing the holographicpelectro-optic~l bechn1que 

for~the eva~uation of interferograms it is nece~sary first to 

make sorne remarks on the sequential-DSHI method itself. T-his 

method of obtalning chainwise interferograms 1S applicable to" 

J ,1 '7-

,. 

. ~ 
1 • 

J "; 
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mpst engineering materials when their deformational. hist'ory 

;s in question.> Formation of' ;nterferagrams that hav~ a 1 

:: 

r'eadable fringe pattern dep-ends on several factors,.s-u~h as 

the nature of the material, the angles"between the holographi~, 

p1,ates and 'the
l 

refer'ence beam, and the ra"t~ a betw~en( t,he 1; ght ( 
'-

; nt en s i t i es of the 'r e fer e ne e and 0 b j e c t ~ e ~ ms. The de for mat i ans 
.~ .l • 

of solip materials such qS meta11ic fails produce mor~tdist;nct 

~ and pa r/a 11 el f ri n 9 e pat ter n s th ilJ1 mat e r; al s w t th we a"k ers t rue tu r e .. ' . . , J':'-~' 

such. as, paper samples. Thus, the optical arrangement ànd the 
~ ... ~ ~ .., 

, 
" exp 0 Sur e i n"t e r v a ~ s f 0: agi ven sam p 1 eth 0 u 1 d b e 0 p t i m i z e d S 0 

that l'acalized fringe patterns are obtained. 

As already mentioned in Chapter' IV of thjs t,hesis', Hi read· 

"" able interferograms have been selected fram the com~lete test 
'~ 

series of newsprint paper samples which were subjected ta 82 N 

uniaxial tensile lpad at the conditions of 50% rel/ative humidity 
.. ) 'ï.' " 

" and, 2 3 '. 5 0 ete m p e r art ure . The s ce in ter fer 0 g ra m seo r r e s po n d t ci the 

measurements on both sides of the paper sample, i.e. eight inter-
, .. '"' 

_ ferograms for each side. Photographs of the' typical i"nter'f(;O-

grams corresponding to t~he "r:-ight"",an'd rtleft" sides of the tested.J 
l ' ... 

"new,sprint paper sample are shawn in Figs. S.l and' 5.2 respe~ctivelY't 

$J 

.. J (> """ 

It can be l'loted that the upper part of", these figures show a 

, ct i 5 ti ne t fri nge pa ttern whi ch i 5 al 50 oC,curri'~g on t~ ukpe i' 'j"4 
.H~nc~] fringes are strai,.9ht pâralle1 lines indicatingr"~e rigid 
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FIG. 5.1. PHOTOGRAPH OF INTERFEROQRAM OF NEWSPRINT PAPER, 
(SIZE 55mm x 96mm) AT TIME t = 302 SEC AFTER LOAD 
APPLICATION. '. 
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.. 

FIG. 5. 2 PHOTOGRÀPH OF INTERFERAM FROM THE (c LEFT Il SIDE OF 
. " NEWSPRINT PAPER 1 SIZE 55mm x 96mm l AT TIME t = 302 SEC" 

AfTER LOAD APPLICATION. 
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" pody motion of the upper jaw. ,The w~vy'.fringe pattern 'o'n the 
, ~ 

paper sample surface is cau~ed by the three.dimensionaJ dis-

placement of the surface points elear~y indicating tha\ a bowing

out e f f e,c toc c urs in spi te' 0 f a st r i ct 1 Y uni, a x i al l 0 a d a p pli ca t ion. 

T,he low.er parts in the photographs, however" show the holographie 

im~gas of ~he ,lower jaw. There i s n'o fri nge to b,e observed, thus 
Q 

~he required rigidity of the 10wer or fixed jaw was obtained. 

, The r e' a da b l e 'f ri n 9 e pat ter n s 0 f Fig s '. 5. 1 and 5. 2 h 'a v e b e e n 
6 , 

obtained by se1eeting a ratio ef 5:1 between the 1ight intensity 

of.. tht refer'ence beam to that of the object beam and ,a1so by 

contr01ling the rigid uniaxial ~otion of the upper jaw sa that 

the motion of ,the latter lies in the range of 5 -12 ]lm. It can 

al s 0 b e se en f rom the ab 0 v e fig u'r e'5 ,t ha t the, f r i n 9 es are no t 

, uni for m'l y dis tri but e d 0 ver the ; ma 9 e pla ne. The u p p e r pa r t 

of the image contains more distinct fri.nges than the lower part. , ~ . , , 
1hose points 'of, the paper sample 'a·dJacent to the, 'lower jaw 

o 0 '\ 'll), 

\\experie'nçe, rio deformation, whilst those adjacent to the upp.er 

~jaw have a deformation equivalent te' the total mac:oseop!c ,defor-
~ 

ma'tion of the sampl,e, Le. the élisplacemént of the upper jaw.~' 
. \ ' 

T'he d'isplacem~~ts of, ~~e 'IPper jaw, howe~er, have been measured 
1 

by fO,tonic 'sensor devices. A comparison, of tbe foto.nie sensor 

out put and ho log ra phi c - e l e c t ra - 0 pt i cal r, e a d i n,g s will b e 9 ive n 
'. t \ 

in the sub~equent sèction. 
~' " 

) 

r ' 

" , , 
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All the 16 obtained interferograms of the 't~,sted new~pr;n! 

~aper sample have 'beenV'evaluated accord,i·ng to the scan~ing 

procedure discussed ;n Chapter IV. 'First, the fring,e nùmbers 

we tee val u' a f e d . The procedure of f~;nge number evaluation has 

been designed 50 that any number of fringes, greàter than 1 pass,:, 

ing in front of an image point or observation point can be 

evaluated within an accuracy of ±O.l of a fringe. During 

r~construct;on the newsprint interferogra'ms showed'a non

countable number of fringes on the 10wer portion of the images. 

'Thus, the lowest row of the mesh of observation points was 

selected 12 mm'above the lower jaw (see Fig: 4;17J, 50 that by 

scanning the interferograms in any of the three scanning direc

t'ions a m;ninium of one comPl'ete fri~,ge w~s obse r;,ed'!i1ljsing ln 
front of the observation points on this row. A detai1ed di~ 
cussion of the accuracy of'the ho1ograph;c-elect~o-optical 

, 
technique has been given in Section 4.3.5 of Chapter IV. How-

, 

ever, the disp1acements of the upper jaw as predicted by this 

technique ~e compared to those measured macroscopically by the' 

foton; c sen~~s. 
5.3 ExeerimentaJ Results from th e Ho l 09 r a~ hic - El' e c t r 0 - 0 Et i cal 

Technigue 
'1 

For the- actual evaluation of the required surface de forma-

tian fields the 9bta;ned fr;nge numbers were fed';nto the main 

/ 

, 



program (Appendix V), which ;nclùdes the evaluation of defor

mations, strains, thickness changes and the correlation coe-

fficients. The flow chart for the main prog~am is given in 

Fig. 5.3, whilst the source listing and the corr~5ponding output 

f results are given in Appendix V. 

It should be noted that the program in accordance with 

Fig. 5.3 is designed for a general procedure that permits, in 

conjunction with the holographic-electru-optical routine, any 

arbitrary inter~erogram ta be evaluated for-an arbitrary number 

of ob~ervation points. The input to this program consists of 

the tes t ; n for mat ion, i. e. the n u m ber 0 fin ter fer 0
0 
9 r a ms, the 

number of observation points ('statement 27), the reconstru~tion 

geometrical data and the fringe numbers (stat,ments 56,60). 

H e n ce, '. sol vin 9 the k e y rel a t ion s (3. 1 0 - 3. 1 2 ), the pro 9 r ami s 

able to evaluate the com~onents of the de(ormations a~ any 
, 

observation point on the sample surfacés. A typical table of~ 
r ..... 

the deforma'tion evaluation that correspo'nds to ,the i~terferogram 

2L is given in Table (5.l)"where the notation (2L) is referred' 
\ 

to the interferogram on the left side (L) DT the paper sample 

at time t(H2)= 302 sec. In th'; s ta b 1 eth e co 0 r d i na t,e s 0 f the 

observation points are gtven in millimeters, whilst the three 

de f 0 rm a t ion C Dm p 0 ne nt s are 9 ive n in mie ro n s . The corresonding 

tables fOr the remaining 15 interferograms are given in Appendix V. 

1 
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~ECGNSTRUC1ION RESULTS Of INTEEfEBOGRAM 
(2J..) Of '!'HE hEit.S-PElNT PAPHi SAHPLE tUS 

CUrl1'lULATIVE DEFORMATION) 

-----------------------------------------------------~-'---

* CU-l"ELlNA':E~ * DEFOEMATIONS * '* À y * X Y Z '" ~----------------*-----------------------------------------* -j~.o * ' 44. l; * O.2591D 02 -O.1980D 00 -O.1147D 02 

'" 41;.0 -18.0' * O.268.:!D 02 o. 13 05D 02 -0.6631 DOl • 44.0 -14.0 * ü.2612D 02 -0.b302D 01 0.2177D 02 
* ij4. 0 -10.0 * O.2459D 02 - o. 2'-+ 97D 01 -O. 1323D 02 
* 44.0 -&.0 * 0.2575D 02 O • .:!355D 02 -0.6024D 01 

• li< 44.0 -2.0 * O.2700D 02 O.5174D 01 o. 1500D, 01 

'" 4~. 0 2.0 '" 0.2532D 02 -0.1197D 02 0.5536D 01 
'" 4 • 0 L.O * O.2593D 02 -O.2963n 02 -0.2699D 01 

-* 4 • Û 10. Ù * 0.2566D 02 0.4940D 00 0.28280 02 
'" 4 4\. (j 14.0 * 0.2572D 02 0 .. 2113D 02 0.2215D 02 
'" 44r.l 

lH.O * 0.270BD 02 O.H81D 01 -0.8489D 01 
* ~4 0 22.0 * 0.2504 D 02 -0.1672D 02 0.2450D 01 
* 40 0 -2~.O .' O.2447D 02 - 0.50.84 D 01 -0.1152D 02 
* 40.\Ù -1b.V * u.2 6 02D 02 -0.5283D 01 0.12700 02 
;« 4û. 0 -14. 0 * O.2519D 02 O.lB31D 02 O.3399D 02 
* 40.0 -10_ u * O.2569D 0,2 -0.306JD Dl -o. 1777D 01 
* '40.0 -0.0 * 0.2655D 02 0.2344D 02 -0.60 UD 00 
* 40.LJ -~. Ci * 0.2551D 02 -0.5042D 01 0.2363D 02 
'1< qü.v 2.0 * 0.2575D 02 -0.5544D 01 0_214bD 02 
* 40. V fj. 0 * 0.200BD 02 -0.590BD 01 -0.2670D 00 
* 40.0 lU. J * 0.2439D 02 -0 .. 2103D 01 -0.1084D 02 
* .. 0.0 14.0 * O.2467D 02 0.1105D 02 0.2461D 02 
* 4Ù.0 18.0 * 0.2G71D 02 0.3671D 01 0.3814D 01 
* 40.0 22.0 * 0.2559D 02 O. 196 2D 02 0.1033D 02 
* 30.l) -~.::.O "* O.2602D 02 O.3425D 02 -O.6607D 01 
* 3(;.ù -18.0 * O.2569D 02 0 .. 1182D 02 0.1872D 02 
* 36.0 -1li.O * 0.2350D 02 -.o. 1603D 01 -0.1983002 
'* 30.0 -10.0 • 0.2608D 02 D.1676D 01 ' 0.8227Df01 
;« 3b.0 -6_ 0 * O.2632D 02 O.2039D 02 0.7101D01 
* 3t..O -,.,;;.0 * 0.2J63D 02 0 .. 1288D 02 -0.80110 01 
* 3b.O 2.0 * O.2281D 02 -O. 14 02D 02 -0.24400 02 
* 3b. Û G_ 0 '" 0.2151D 02 -O.1994D 02 0.19720 02 
* 36.0 10.0 " 0.2217D 02 0.2b59D 01 -0.902bD 01 
* 30.0 14.0 * O.2367D 02 O.1702D 01 0.12570 02 
* J6.0 18.0 * O.23~1D 02 0.3189D 01 O.10U6D 02 
* 3 ..... 0 2:':.0 *' 0.2439D 02 0.8733D 01 0.9358D 01 
* JL. Q -":"L.U * 0.2089D 02 -0 .. 8146D 01 ~g.58580 01 
* 32.0 -18. li -* O.2488D 02 -o. 17 37D 02 '.2161D 02 
* 3';:.0 -14.0 '" 0.2J17D 02 O. 14 i4D 02 O. 144 1D 02 
* 32.0 -10.0 * 0.24t.8D 02 O.2499D 02 0.1097D 02 
* 32.0 -b.U '" 0.2250D 02 -O.lD99D 02 0.96500 01 
* JL.O -'-.0 * 0 .. 2355D 02 -O .. 3668D 01 -O.9002D 01 
* 32.()'--.,. 2.0 * 0.~202D 02 -0.84460 01 0.4007D 01 
* 32.0 - b. C * 0.2323D 02 - 0.29 93D 02 0.6544D 01 
*' j",.O 1 ù. 0 * u.2317D 02 -0 .. 1389002 0.64840 01 ,.. J.2.J 14.0 * 0.2279D 02 o. 1654D 02 -O.6192D 01 •• 32. '0 1 &.0 '" O.25b4D 02 0.156'10 O~ 0.1030D 02 
* 3~.O 22.0 * 0.219dD 02 -0 ... 7157D 01 -0';' 3020D 02 
* 20.0 -.1'..1..0 * 0.2097D 02 -0 .. 19710 02 - -o. 2642D 02 
* 2b.O -18. (; * 0.225JD 02 -O.1038D O~ -0.1918D 01 
* 2b.U -14.0 * 0 .. 2 ~34D 02 0.2622D 02 0.:3034D 01 
* 28. (j -10.0 * 0.200bD 02 - o. 411SD 01 -0.5742D 01 
* 20.0 -6.0 * 0.21,+9D 02 '-0.3859D 01 0.1832D 02 
t 2b.O -2. J * 0.2476D ()2 0.1877D 02 -o. 1722D 01 
* 28.0 ' 2.0 * 0.1a&6D 02 -0.~139D 01 O.9897D 01 
>:< 26.0 CI .. 0 * O.229SD 02 -O.6041D 01 0.31:i97D 02 
'* .t::8.0 1 Ù .. (J * 0.208bLJ 02 -O.3207D 00 O.1778D 02 
* ..:::8.u . 14.0 * U.LL3t. D 02 0 .. 9420D 01 -0.684bD 01 
* 28.v 1 b~ () i;t O.2104D 02 (). 2 1 51 D C2 -O.2176D 02 • 2,1j.û :L.r:.0 * u.L.",27D 02 -J .. 1847D 0..,; O.1059D 02 

\ 

TABLE (5.1). Ho1ographic-electro-optical results obtained 
from evaluating interferogram (2L) of the 
tested newsprint paper at time t=302 sec. 
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* ~4.0 -2.::.0 * O •• :!J O~ D 02 -0.9814'D 01 -O.1706D 02 * * 24.u - -lb.O * O.2241D 02 J.1371D 01 0.4933D 01 * * 24.0 -14.~ * O_215L4D 02 0.1..:::40D OL -0.8417.0 01 >1< 

* 24.,.0 -10 .. J - * O.2ù87D 02 -ù.7985D Ul 0.2570D 02 >1< 

* 24.V '-6.0 *- 0.2004D C2 -O. 6647D, 01 0.1288D 02 * * .2 4 .. 0 - L. (J * 0.21..:6D 02 0.14LOD 01 -0.2320D 02~ * * 24.U L.O * 0.2427D 02 0_5S34D 01 O.1122D 02 .. * ... 
* L4.lJ G.O * 0.2062D 02 0_ 8846.0 01 0.1141D 02 * 
>1< 2 it.O lU .. U * O.1930D"'~ 0_7186D 01 -0.3720D 01 * * 2<i.u 14.0 * 0.2255D -0.5346D 01 -0.3208D 02 * * .24.0 . 1 b. 0 * . 0.1824D 2 -0_4929D 00 -0.426lfD 01 * * 24.0 22 ... 0 * 0.2277D 02 O.d815D 01 0.4508D 00 * * LO.O -22.0 * -0.2141D 02 0.9396D 01 -O. 1 BG 7 D 02 * * 20.U -1 h. 0 * 0.ld09D 02 -;-0. 1621D 02 0.2071D 02 * * 20.0 -14.Ù * 0.2135D 02 0_ 1348D 02 0.2703D o 1 * * .20.0 -10. Ù * O.1918D 02 0.1089D 02 -O. 1383 D 02 * ~ 

* 20.{)' -0 .. 0 '" Q.1950D 02 0_ 1550D 02 -0.1686D 02 * 
. 

* LO.O -L_ O· * O.;; 068D 02 -0 .. 1779D,02 0.125dD 02 * * 20.0 2.0 * 0.1875D 02 0 .. 1662D 01 0.1960D 02 * * 2û.J tI.O * ' 0.2110D 02 -0.1040D 02 -0.2385D 01 * * 20.0 10.0 '" 0.2263D 02 0.1028D 02 0.2112D 01 * * 20.0 14. Ù * (J.l'123D 02 0.2759D 02 0.2283D 02, * 
'" LU .. v 18.0 * 0.1822D 02 -0.3987D 01 0.1405D 02 >1< 

" 20.0 L 22.0 * 0.2002D 02 o. TJ 76D 02 0.75100 01 * * 16.0 -22_ 0 * ü.2201D 02 0.9026D-01 O.3084D 02 * '" lb.\) -1 a .. a '" 0.2002D 02 -O .. lL17D 02 0.6612D 01 .* 
* 1L.ü -14_ 0 * 0.1706D 02 0.204SD 01 -0.1613D 02 * 
'" 1 6. Û -10.0 * O.2003D 02 0.,93130 01 0.5205D 01 >1< 

* 16.0 -6 .. 0 * 0.1864D02 -0.19150 02 0.80530 01 * 
~-. * lCJ.O -L.O * 0.1814D 02 -0_ 4041D 01 O.14ijOD 02 * * 1 t.. Ù 2.0 * O.218t;iD 02 0 .. -50820,01 0.2512D 02 * * 16.0 b.() * ,O.1804D 02 0.6275D 01 -0.1428D 01 * * lb.O 10.0 * 'O.1802D 02 0.L040D 02 .-0.'13890 02 * * 16.0 14.0 * O.1966D 02 -0.2872D 02 0.1106 D 01 * * 16.U ld.(J * O .. 1904D 02 -O. 1533D 01 0.7703D 01 * f., * lu.0 22.0 * 0.2046D 02 0_ 2232D 02 0.2359 D 02 * * 12.0 -L2.ù * 0.1910D 02 -0.7101D 01 0.2758D 02 "* * 12.0 -18.0 * 0.1807D 02 0 .. 6447D 00 O.1177D 02 * '" u.o -14.0 * 0.20170 02 -0.L010D 02 -0.6592D 01 * * 1~IJ -10.0 * 0 .. 2073D 02 0 .. 1106D 02 -0.3600D 01 * *' 1.2.0 - Ci. 0 * O.1867D 02 -o. 19530 OL -o. 1064 D 02 >1< 

* 12.lJ -2.0 * O.177.8D 02 -0.3561 D 01 -O.8173D 01 * * 12.D 2.0 * O.1755D 02 1-0>. 51 35D 01 -0.5a80D 00 * * 12.0 6. () * 0.1958D 02 -0.4.223D 01 -o~ 1231 D 02 * * 12.0 1 u. 0 * 0.1691D 02 -0- 5820D 01 -O.7211D 01 * * u. lJ llLO * 0_ 20 lBD 02 0.2148D 02 0 .. 1734D 02 * * 12.0 18.0 * 0.1795D 02 -0.4410D 01 0.7675D 01 * * 12. (j 22,. 0 * 0 .. 2301D 02 0.11210 02 O.2997D 02 * * &.0 -22.0 * G.2169D 02 0.2836D 02 -O.2434D 00 * * 6.0 -1u.O * O.1746v 02 O.3244D 01 0 .. 1274D 02 * . 
* 8. J -1 .... 0 * 0.1952D C2 0 .. 4723D 01 -0.2826D 01 * * u.o -1 Q. 0 * O.2U32D 02 0.1006D 02 O.7215D 01 * * (; " • v -6.0 * 0 .. 1542D 02 -o. 1772D 02 0.6833D 01 * * 8 .. 0 -;:: .. u * 0.1735D 02 -O.2120D 02 -0.42540 01 * * 6.0 ~ .. 0 >\< 0.1701D 02 v_ 7894D 01 0.78b4D 01 * * 8.0 6. Ù :6: . 0.1961 D 02 -0_ 1456D 02 0.6500D 01 * * 8.0 1 U. 0 * 0.1~35D 02· -o. 1103 D 02 -0.2104D 02 * * e.iJ 14.0 * 0.1558D 02 -0.8634D 01 -0.1480D 02 * * G.O 1 tl_ 0 * 0.1715D 02 -0.1466D 01 -0.3103D 02 * * 8.0 22.0 * 0.1999D 02 -0.559t1D 00 -0.2914D 01 * * 4.U -22.0 * 0.16620 02 -O_112';';D 02 0.4203D 01 * '* 4.U -ld.O * O.1675n 02' o. t1746D 01 0.1631D 02 * * 4.û -14.0 * 0.1516D u2 -0.lb12D 02 -0.4152D 01 * * 4.U -10.0 * C.l~51D CL o. 1..1* 7~ D 0..: 0.2779D-01 * * L;.O -6.ù * O.1580D 02 -u. 1256D 02 -0 .. Hl28D 02 * * 4.0 -..:... Ù * O.1807D 02 ù. 23 U3~ 02 -0.1844D 02 * * !.I.u 2.0 '" O.2127D 02 (J. L494D 02 ù.870SD Cl * ... * Li.v b.U * O.15S11D 02 - O. 203.)D 02 °r· 4774D 01 '* * 4.0 lU_U ,. 0.1794D DL -0.8557D 00 -0 .. 961JD DL * * 4.0 1 <t .. 0 * O.1589D 02 -0.lS14D 02 -0.8130D 01 * * 4.0 1 B_ Ù * (; • .Lû09D O~ -0.11\61D 01 O.3379D 02 * * 4.0 22.U * 0.1563D 02 O.195:tD DL O.2803D 02 * 
TABLE ( 5. 1") con td. .. 

" 
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J , 

* -24.0 -22.0 * O.1368D'02 O.4827D 01 O.5876D 01 * 
( * -24.0 -1'8.0. * 0.1399D 02 ..... 0.6204 D 01 -O.1740D 02 * ("'/ * -24.0 -14.0 "* 0.1243D 02 0.7906D 01 -0.4476D 01 * * -24_ 0 -10 .. 0 * 0 .. 1475D 02 0_2853D 02 O.2074-D 02 * * -24.0' -6.0 * 0 .. 118,6D 02 0.4218 D 01 - O. 9967D 01 * * -~4. 0 -2.0 * O.1255D 02 -:O.9424D 01 0 .. 5222D 01 * * -~~. D 2.C * 0 .. p47D 02 -0 .. 3201D 02 -0_ 69 0 l D 01 * * -24.0 6.-U * O. 135D 02- O.9029D 00 -0 .. 127-4D 02 * * -24.0 10.0 * 0 .. 1353D 02 -O.9278D 01 O.1319D 02 * * -24.0 14.0 * 0 .. 1474D 02 0_1709D 02 0 .. 1840D 02 * , *, -2,*.0 18.U * O.1234D 02 -0.>2216D 02 -0.1389D 01 * * -~4_ 0 ~2.G * 0 .. 1266D 02 - O. 7529D 01 0_ 36700 02 * * -28.0 -22.0 * 0_1426D 02 0.2928D 02 0 .. 181+40 02 * * - 28. 0 -n18.0 * 0_1155D 02 -O.1284D 02 -0 .. 1887D 02 * * -28.0 -14.0 * 0.12931> 02 0 .. 9420D 01 -O.29B~ 02 * 

* -28.0 -10.0 .. ;'" 0 .. 12980 02 0 .. 1889D 01 0 .. 1574 02 * • -28.0 -&.0 .* 0 .. 11 060 02 -0 .. 3793D 01 0 .. 3230 D 01 * * -28 .. 0 -2 .. 0 * O.1223D 02 O.1800D 02 0 .. 7619D 01 * * -28.0', 2. G , * 0.1238D 02 0 .. 673·5D 01 O.1428D 02 * * -28.0 6.0 *. 0.1192D 02 -0.2684 D 02 A -O .. 1434D 02 * * ;;.28.0 10.0' * 0 .. 1154D 02 -0.97590 01 -0': 11260 02 * * -2/).0 -"~1 q. 0 * 0 .. 1387D 02 - 0 .. 5226D 01 0_3833D 01 * *' '-.!!8.' 0 lE. 0 * 0.9989D 01 -0.3081 D 02 0.67520 01 * * - ..:8.0 22.0 * 0 .. 1278D 02 --0 .. 8284D 01 -O.6434D 01 * * -J2.û -22.0 * 0_1325D 02 0 .. 363 5D 01 -0.6656D 01 * * -32 .. ,0 -18.0 * 0_ 12340 02 - O. 5489D 01 -0.2057D 01 * * -32.0 - 14'.0, * 0.1125D 02 O.2630D 02 0":2836D 02 * * -32. Ù -10.0 * 0 .. 1143D 02 -O.9264D 01 0 .. 79l+9D 01 * * - Ji'. 0 -6.0 * O.1263D 02 -0_1234D 01 O.1839D 02 * * -32_ 0 -2.0 * 0~1049D 02 -O.10.GlD 02 ,O .. 8880D 01 ' * * -32'.0 2.0 * O.1205D-02 -O.2530D 02 -0 .. 192211 02 * * -32.0 b. Œ * 0.11100 02, O_1256D 02 -O.5003D 01 * * -32.0 ,1 0.0 :Cc O.1096D 02 -O.9943D 00 0.1847D 02 * * -~2 .. 0 1 if. 0 * 0.1274D 02 - 0.1606 D 02 -O.4152b 00 * * -32.0 18.0 * O.1064D 02 -0 .. 2378,D 02 -0.3422.0 8~ * * -32.0 22.U * O.l120D 02 -O.2343D 0'2 0_19380 * . --~-----------------------------------~--------------------

/ - STATISTICAL RESULTS: 
------\-~----------- ! 

MEAN VALUE STAN DABD DEVIATION 
X~DIRECTION ' ~83D 02 O.446D 01 
y- DI REeTI ON .... 0_ 61 D 00 0 .. 142D 02 
Z-DItŒCTION 0_ 267D 01 0_152D 02 

'1, 

,\.. 
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From thii table it can be readily seen that the points closer 

ta the upper jaw have experienced more deformations in,the 
, 

load direction than those on the lower rows of the paper 
., 

sample. The load direction ,Qmponents of deformations for 
'1 

each row of the paper web have. 'been averaged on both sides 

( ' f3 ŒU
X
R , . e. < Ct L > Ux Œ = 1,2, ... -,12 and (3: column index =' 

> 

1 ,2-)1'" . , 2 0) and plo t t ~ d ; n ~. 5. 4 . The plo t 0 f Fi 9 . 5 . 4 

s h 0 w s the val u e s a f S < Çi U x' » th a t are' a ver age don bot h s i d-e s 

1 of the sample with respect ta tbe distance of the CO'rrespond(n g 

o~w B from the 1 owe~ (f ; x~) j aw. It can be 5 e.en tha t by 

r extrapolat,ing this curve between X=-44 mm and, X=- 32 mm a 

nonlinear deformation aux along the sample is obtained, which 

indicatés that the lower portion of the sample has,deformed 

considerably. However, by considering the corresp~nding 

i nt e r fe r 0 9 ra ms th a t 9 r e sim i 1 art 0 th ose s ho w n i n Fig s. 5. 1 

and 5.2, ,it can, be observed that the fringe pattern in this 

regio~ of the paper samp1e is different fram t~at of the upper 

part. The fringes closer. to th'e upper jaw ,are more distinct 
, 

and straig,ht, whilst those close ta the lower jaw-.are contour-
... ,;..ç-

. , 

'~haled and indicate excessive bowing-out effect of the paper 
l, ) 

,sample in that region. ,lt' i5 th~is author's belief that this 

non-unifarmity in the fringe formation and, the corresponding 
@ • 

deform~tion field should dea1 with the boundary effects of the 

1 

, 
, l 

! 

f 

" 
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5.4 HOLOGRAPHIC-ELECTAO-OPTICAL RESULTS OF <aux> FOR EACH ROW OF THE TESTED NEWSPRINt SAMPlE AT TIME .H2~. 
". ~ -

-, 
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1 h 

10wer jaw and the present1~ developed technique as well a$ the 
1. 

k no W n con ven t ; 0 n a 1 tee h'n i que s are un a b 1 e t 0 e y al ua t e a c e'u rat el y 
" 

any fringesJwithin sUGh ~reas_ 
" qp 

f' In dealing with the eom~arison of the holo~rap~ic-electro-

op tic a 1 te.s t r e sul t s . w i th the f ét 0 n i c sen sor 0 u t put, sin c e 1 h e. . -
f i r s t rD w 0 f the 0 ~ s e r vat f 0 n p 0 i n t s (i. e. S = 1 and a.r= 1 , 2.. . . , 1 2 ) 

t. ..... 
1 a~e 11n contact with th~ ,upper ja~, the ~ean ,valu~ of the defo,rma,-

tion on this row is' equ;valent te> the macrosçopic displaceme~t of 

t.h~ u P ~ e r j a w . Th us, the val u e 5 0 f B = 1 < CI. U x >. a t e a c h t i me , " 

inskant hav~ been obtained. These·values âs wel' as the foton\e 

se r;t sor sou t put li a v e b e e n plo t te d w i th r e $ pee t t 0 ti me i n F;'g. 5.. 5 . 

T Iî e 0 r i 9 i r 0 f t h ~, à i s pl \a e e men t a x i s h as b e e n ~ h i f te d f r 9 m 1 0.5 II m 

~ '~ee also Fig. 4.6) tp zero, becaus,e ~\o holographie observations 

could have'been made during the 105 pm macrostopic displacement 

of the upper jaw. A 'comparisol oT the two curves indicate that 

,altHough the holographie test and the fotonic sens ors readings 
• 

'~ave' 'been èarried out indepepdently, thei( difterenèe àf'ter 
, . , 

approxi.mately 40 minutes do~es 'not exce,ed 4% of the magnirtude of 

c: the m,ea 5 u re'd" qua n t i ty . 

-engineering standards. 

The latter ;s wi,thin the frame of the', 

, , 
\ 

The next step ii the main prog~am is te perform the statistical 

a~al'ylis of the deformation field. t: . 0 

, 
By this ;s me'ânt the deter-'" 

, , "', ~ . .. 

. minati'on of irst )11om~nt <Cl.I[J>oand the second moment .«Cl.U·)2>; 

. , 
'1 

., 
. -

/ 
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0. = l ,2 , .- .. , 240 for all the observation p'oints at each time 
... 

instant . ( s ta temen ts 85,94,122) . The overall microscopie 

deformatio'nal behaviour of the tested newsprint is ,give'n 

R 'L - in 'Fig. 5.6, in which the values of <au x> and <au x > have 

been' plotted with respect ta time.' In this figure points 

Hl, H2, ... , H8 indicated the time instants at which the 
l ,1 , 

interferograms ~re obtained. It is further of int~rest 

tci notè aga.in that due ta the ra.!)Iiq 'failure of the weaker 

"bonds be'fween th-e overl apped fi bres and, the al ignment of . 
fibres in the directien of the load appl'ication, the paper 

~ " 

mie r 0 s t rue tu r e p e c 0 mes rat ne r uns t à b 1 e" dur; n 9 the t i me 0 - Hl. 
, 

'The instabil i'ty of ?he microstructure has been obs"erved ;'n , , 

the' interferogram that corr,esponds to ·this time interval. 

Altho4gh, tne permi\ssible macroscopic disp'l~cement, of the 

.. ,~" upper j-aw has been carèflllly controlled at all times (see 
, 1 

Sec!i on 4.2.1). but the compact, ~nd no"-l oc~ i zed Jri,nge 

pat ter non th 'e r e a 1 i ma 9 e pla ne h a ve i n d ; c a te d u nus u a r 
'" 

deformations. of the p'a,per sample. Th~s, the point H1 at 

time tl=164 sec: had ta be considered as the starting point 
, _ ,f 

" o~the 0 bS,erv a b 1 e mi'cros cap i c deforma t i ana 1 be hav; our of the 
1 

p ~ p e r . sam pl e und e r· i n v e s. t ; 9 a t ; 0 n . Fur the r ' e x ami na t ion 0 f 

the obtained curve in Fig. 5.6 shows -that the newsprint paper 
, - . 

, --

exhibits creep behaviour very similar to other so11d materials. 
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,Howeve r, th; s pa rti c un~ st ruct u fed shows a far ~ore 

extended' stage of steady-state creep than usual1y encountered 
, 

in pther engineering materia1s. This can be ascribed to tHe 

unwoven micr«structure, the.motion of which is predominantly 

indicated ;:y 'the hydrogen'bonding between overlapping fibres'701. , 
The fiîst and second moments of the typical~interfero~am 1 

'0 '2 L -for a l l 240 observation points have also been tabulated ln 

Table ( 5 . l ) . Examination of the va ru e s in this table shows 
, 

Cl ,R and au~ components wïder deviations of the uy from their mean 

values than that of the Cl R 
Ux component. Th i s, however, signi-

, J 
fies the magnitude of the out~of-~lane motion of the sample, 

which is bel ieved ta.'be due to the straighte~i'ng out of the 

fibres that are misaligned with respect to the load application 

direction. l n 0 rd e r t 0 S ho w ,t h è dis tri but ion 0 f the s e d e for m a -
" \ 

tion components, 'sorne typical, histograms of the obtained deforma-

tion field at poi~ts H2, H4 and H6 are given in Figs. 5.7~5.l2. 

/ 'Among other teste-Q----tnown distributions such as Poisson and 8inominaT, 

these histograms showed a distinct Gaussian chara"~er of the defor

mafi,on distributions on the surfaces of the, paper samp1e. 

Whilst the above informàtion is of 4t~ost importance, the 

next steps considered in the main program are the evaluation of 
, J 

the strain field (statement.156) and the.,thickness variation of 

the paper web· durïng each time interval (statement 90). For the 
',,-
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, 

purpose of the strain assessment the relatio~ in accordance 

wi th the small stra.i n the.ory has been used, i. e. 

dU· dU . 6U i 6U' , 
l J :::: ( _J ') ( 5. l ) E •• = ~ (- + ~ + 

~ l J , rx.: dX' 6X· 6X . " , J l J 1 

where dUm/aXn is a continuous deformation gradient~ In the 

present strain evaluatian this gradient is co~sidered to be 

equi.valent to 6Um/6Xn. " Thus, the dia~onal elements of Ei{ 
, 

are the st rai n sin the l 0 a d di r e c t i a n a n ci, the t ra n s ver se 
'/ . .' , , 

~irection. These elements are as follows: 

~ 
6U x 6U X 6U x -'l EXX = --+ = ,t;X ,2 6x t1x 

-1,i " 
(5. 2) 

~yy 
= .• . '. . ::, t1Uy . D 

t.y 

Thus, 
. 

us;ng the defo'rma t ion vector, relations (5.2) and the 
, 0 

v 

, , 

1 

corresponding' "s'ubroutine' strain" of' the 'main program, permitted. 

" 

the e,~aluati~n of the, strain component,s EXX a1d Eyy' The value!' 

of the strain components for all observation points are tabulated 

'\ for e'aah interf,erogram. 

',listing ,Of Append'ix V. 

These tables are given in the computer 

However, ;n arder to show the microscopie 

creep curve of the tested newsprint paper sample, the values of 

<E > that are averaged over the entire sample points are plotted -, xx 

with respect to time 1'n Fig..5.13. Since the main objective in 

, 00 

~ 
" , 

" l' , 
, 
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'the ,interpretation of th-e resutts 'rs to correlate~the 
/ 

evaluated 

strain field to' th~'volumetfic mass densi,ty,. no f\Jr~he~ analys;s . 
of th e creep beh~vi our of the newspri nt papEl,r s,ampl e i s necessary. 

1 

In dealing with the lOGal ,thickness c'hanges, it, W"'a,s ffieRtioned 
" ~I • . ' ~ n 

in Chap.ter If bf this thes;s t.hat the lat~e1'-can, be. obtained from 
n 

, . " 
the following'relati~n: 

. ' . . 
; ct. = "~ ~ 2 , . . • , 2 40 

'''where (lu~ and Qu~ are. t.he def..9rm'at"i'Ûri compo'nents in the out-of

pl~ne motion direction. It S'hOU1~be notice~ that in "this rela~ 
tion b'bth of the deforma't;"on co'~on~'ar~ rileasured with, respect 

". 

te an arbitrary t':axis. However; since, the deformation evalt/ation 
, ' " 

in this thesisis, 'with 're~pect to ZR "and ZL axes o(see Fig. 4.7), 
() - 1 • • (1 1 

whilst zR:_·zL, 'thus the above relation oan b,e rewri.tten iD the'" 

follow~ng form: 

Q 

The solution of the 

CluL 
ZL 1 (5.3) 

f 6r t::. Cl T, ha s b e e h car r ; e cl 0 ut; n 

t 

• 1 

1 

"Subroutine C,HANGE IJ Th us, a t 0 e a c h t i m e i~ s tan t , 

first thé de"formation f;'eld 'is'''eval'uated"for both sides of _the paper 
• \ ' , 0 \,-

sample" then only" the aU~R an'd °U;L.comp·onents h~ve been considered 

in the Il'Subr~ut'ine CHANGE II for t~e ~valuat;9n of thfcorres'POnding 

--A typ'ic'al table ~of re~ults ts g;ven ~n Table (5.2), The 

, 
, \ 
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t 1 ru 

J._ J:!VAI.I1I\'IED THICKNESS CHANGES (MICRONS) 
_.K (COLU iiNS: 1- 6) ~ -----------------------------------------------------------* '" 1 2 3 4 5 6 . .• 

*------*----~------------~----------------------~------~--* * 1 ~ 1 .,,62 -0 • 0 :; - 1. 77 - J.4' 10 1 • 74 l>. 9 1 '* · * .1. .;. -1.~S 3 .. 89' 4.23 -3.b8 -3.44 2.60 * * 3 * 3 .. 45 2.37 1 .. 20 )3.45\ -3.01 2.52 * 
• >,'< , 4 * " . J S~ -7 0 0_ 4 J 3 .46 2. 3 4 O. 8 7 . * * 5 * ~.1~ 1.2L 3.89 2.85 -1~71 0.79 * * ... b * -;!.04 • /) -0.1B; 0.76 -0.19 1.66 * 
~ 7 * 2.54 4. 0 3.87 4.39 -J.48 -2.04 * \ 

* U * -}.35 2.17 3.18 0 .. 12 -0.34 -2.52 "'-* 'j * 4.0~ -.2.38 -0.29 J.21 ""t2.30 ,~-J.32 • * lU * -0.2:; -1.41 -3.00 3.83 -'0.15 '~3~91 * * 1'1 '" J.6b -3~84, 0.18 4.52 -2.71 -0.68 '" * 12r '" -2.42 3.73 __ 0.72 -0.03 3.75 -2.29 * 
~ * 13 * 2.9U -2.70 2.53 4.02 -2.85 -3.55 '* * l' 4 '" 4 .... 4 5 - 3.2 1 - 1 • 32 4.2 7 1. 00 - 3. 44 * * 15 * 2.21 -2.88 -1.89 1.05 -3.34' '4.37. 

• 16 "'* 3.12 -1.83 4.04 -2.20 0.82 -2.28 * * 17 '" 3.9tl 1.09 -1.44 0.22 -2.61 -2 .. 31 * 
..... ', '. J8 '" -3 .. 0~ 0.05) 1.80 '2'.85 -2.04 -0.34 *) ,* 1'1 *, -3.04 ~ 0 .. 88 ,3.76 -2.98 0.49 '0.71 * 

~ __ ~~_~~---~:~~---:~:~~----O:~~----~:~~----~:~2---:~:~ __ ~ 
* ... "'---./ (COlUMNS: 7-12) * (( --------------------r----------------------------------4 __ _ * '\ * 7 8 - 9" , 1 0 1 1 1 2 • * 
*------*------------------------~------------------------* * 1 * - 3 • 5 ~ - 0 _ 7 5 3 .. 5 1 - 2 • 2 1 2. 87 - 2 ... 77 * * 2, * '"'3.01) 1.63 -2.78 0.99 11 .. 26 -1.32 * * 3 * -1.87 3.08 -3.00 1.48 -2.93 ~0.36 * * '* * "·3.17 2.521[ -3.79 0.49' 0.88 -2.04 * 
• .5 * 4 .. 41 3.43 -0.98 -1.23 1 .. 4,,9 3.68 * 
.. 6 • - 2. 54 - 1. 1 ~ - 1. 6 9 - 1.,6 9 - 2 .. 34 - 2. '* 6 ,. 
• 7 * 0.33 -3.~ 4.30 0.18 -3.17 4.23 *, , * "- Jj ~ ,* -2. 9 J 1. 2'7 . - O. 59 - 2. b 9 . - 1. 31--- 1. 56 * 

-. *, '1 * 4.74, 4.12 -2.03 3.41 q.22 -2.46 * 
v * 10 * 3.8fj 4.29 -0.38 1.99--2.21 -2.77 * 
.--''''~ 11 * 0.35 2.24 -1.42 1.68. -2_19 -3.96 * 

'. ,1? * 0.~7 .J.66 -1.75 3.73 -2 .. 52 0 .. 33 * * 1]". o. 9 fi - 2.9 0 2 .. 1 6 - 0.-07 - 2. l 6 2. 84 * * 14 -3.11\ / 1.72 t -2.11' '2.76 -0.21 1.09 * * 15 '-2.5~ -0.73" - 0.77 4'.'60 -1.88 -3.76 * * 16 0.01} -0.30 l '2.09 1.99 -2.07 -1.96 * * 17 2.9b -3.47 -2.23 0.41 g -3.48 1.10 ,* '\ '* 18 h~4 3.J5 -0.39' -2.77 0.32 1.51 * ) * 19 -u.16 -0:11 2.31 1.,75 -2.59 -2.75 * 
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, " 
Th; ckne'ss ·varia~ions of .. the. test.d 
newsprint paper-sa~ple at tlme t=H2 
a'S,obt.ained,f.r0m Holographic-ele,tro-
op tic a 1 te c.h n i que . ' , 
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'. 
,remaini.ng r~sults are correspond'ingly' tabulated in Ap'pên'dix V. 

,'In.th:se tabl~s, ·t~e n-ega'tive value~ of t,a~ indicate the th;ck~ 
ness reduction of the paper w,eb, at a point a, w,hose location ;$ 

" ~ Il , 1 

, specified 'by t~w and column numbers of the'mesh'of observa-

\t' ' '"' t d th "t' l th' f th b . ] 0 n POl n S l, a n e p 0 s 1 ,n e vau e sel n cre a s \e 0 e w e 

:thickness at the specified points. 
, , 

A pqper subj'ected·to strain, in ge,neral, undergoes differJnt 

'tfiickness variations. So~e iflvestigat~rs [69],· believe that the 
'\ 

" .~ 
.' .. r ,1 

t hic k n e s s , ne r e a s et 0 f the ~ e b dur i n <j s t r etc h i n 9 0/ ~ .:-p a p e ris . r\ '~ 

due t'o lateral contracti,on, wh'ilst sorne other;; [65J have argued",·. \ 
" 

that the thickness ;ncrease is as a result of th'e straightening·-" 1. 

out of the fibres oriented 'in the direction of the ~oa'd applica-. , / . . 
tian. Based on the ob~~rvations that have been made Jn the 

present investigation, it ;s diff;cult ta make a firm statement. 

in dealing,with this phenomenon. However, .the author of this 

. ,~'the's~s 91elieves that the thic~ness ,i:ncr~ase. i$ du/e ta both s1j.r"aight-_· 
, , 

ening out of sorne fibresrhen getting aligned in the l?ad, d;restion 

and the par t i al 0 r t 0 ta 1 fa i l ure trf') the 'b 0 n di n 9 b e t W e e n t h.e fi br es. .' , 
:.It has 'been observed ex~erimentallY [70J that before the fina1 

, " . 
r 4 P tu r e ace urs, i n a bon d e d are a b e t w e e n t w 0 fi b'r e se g men t s, the 

bonded area '1"otates aroond the direction of the load apPl;cat~n 
.. and therefore.increàse the web. thickness in that particular point-

o 1 

It 1s evident that these changes in th~ thickness induce changes 

) 

" 
" , -', 

" 
'/ LI 

'. 
," 
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.. 

1 , . 

, in. ,t h e 0 vol ume tri c m ~ s s den s it y a p 0 f the' web. 0 n the' 0 the r 

hand, since the deformatj~n~l behaviour of th'~ pa~e~ \am~le h,as 

been evaluated at eight succes~Jve time insta~ts,.the corres-
. , 

, ponding thickness variations and the a p values of each of these 

.. time instants ha·ve been nunierîc'ally evaluated. Hence, the' 

subjec't matter ~f t~e f011~Wi',~9 S'.~~tiOn? ,is an attem'pt to " 
, , 

co~r,elate a p and the 'strain fiel~d at each tim~'instant. !iHow~\ver, 
i ~ - 1 

before' deal ing' with thé derivati.ons' of. suçh correlations~' it 
, "f 

shoul~ b'e mentioned that the res41ts fro'fI) the B,~ta-r~diogr phy 

correspond to time 't=o, 'Le. pr;orcto'the actual loadin'g of the 

'paper sample. The distributi'on'· o~ these results is also shawn 

in' 'F i g. 5. 1 4 . 
~ J 

-5.4 Thickness 'and VMD Measurement Resul ts , , 

The results of the thickn'ess measu,rements are tabulated i~ < 
.. 

the ,computer output of App~'n\dix IV as well as the resu1ts for r 

the evaruated VMO.- The a T measure"ments have been carried out 
. '''' 

on th,e II roug h side" or the 'ri,9tt s~ide of the sample. Since the 

~lsmoQth side'lI of t~e pap~r is maintained in' close contact with 
, , 

the reference gléÎ'ss platè ,by means of·.the caliorated w'eight of 

the' f 0 ton i c ,s en sor 1 s, a d a p t 0 r, t h u s i t i sas s ume d th a t o,n l y t h ~ , 

measurements from the ri~ht side represent,the thickness of the 

sample. Oncè again, ,the thiëknéss measureme.nt results were 
c-

fou n d' t 0 bec los e t 0 a. Ga u s s,; and i st ri but ion (S e e Fig. 5. 1 5 ).: 

, ' 
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THe 'a T measurements' havé been carried out before subjecting the 

paper ~Ple to un;axial loatd, ,thus they correspond ta tthe state 

of the web at time t=o .. Then using relation (2.7), i.e. 

The obtained values of aw and ct T at time"t=o have bee'); substituted 

in the above relation in arder ta abtain the values of a p at the 

specified observation points a. Once the paper sample undergoes 
J f. 

the load'app]ication, the ~bove tjuantities, i.e. a w and a r change. 
, ' 

Th'e àss'es<sment of the variations of a w required a fasl Beta-

'radiographiC"technique to be app1ied para1le1 to the rn'olographic 

tes t. This, however, could nct be ~chieYed with the existing 
, i' 

equipment, but can be improved as discussed in Ch~pter7VI concerned 

with the proposed future research. Thus, it has been assul1l,ed that 
~ 

the changes in a p were caused mainly by the changes 'in' a-r. Thus, 

for each time instant Hl, ... , H8 the new thickness .• nd tne new VMO 

h a v e b e e n e v a 14-1 a t e d • These results do not appear in the computer 

eval~ation o~ Appen~ix V, instead th~ correlation coetficients 

b e t w e e n ct pan d ,(1 - ' t:. xx a~d/or a Syy at times Hl-H8 have been estab1ished 

,) and given in ,this Appendix. 

5.5 On the Correlation Coefficients 

In general, consider two random variables X0-!Ld Yi'" ;=1,2, .. ,N, 
, 

wh~re each of these variables can be considered as one of the 
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1 41 

• .1 
• \ a. a 

experimen-tally obtained quantities, i.e. X. :: p, Y. - EXX; ,. , 
i = 1,2, ... ,209. The number' 209 here corresponds t'o the total 

1 • " t. 
number of stralns. Let ~x and ~y be the first moments ~f Xi 

and Y., respect;vely. Then: 
1 

l n 

\:" ~x = E{X;} = - 2: '/('. 
n l 

;=1 
J' 

n .. 
l 

~y = E{Y.} =':r'- 2: y. 
l , n 1 ..--, 

i = l 
" 

( 
Then fram the probabi1ity theory, the quantity E{(Xi-~x)a(Y;_u;jb~ 

is kriown as the (a+b)th central moment of X. \and y;[71,721. How-
l 1 

ever, for a more complete descriDtion, the second central moments 
~ 

are important, ; .e. 

n 
E{(Xi-l1x)(Xi-~x)} = L (Xi-~x)2 = O'~ variance of Xi 

; = 1 

~ n 
E { ( y . -11 ) ( y . -' ~ )} = .-~ (Y. - ~ ) 2 = 0' 2 var; an c e 0 f", Y . 

, y " y tî 1 Y Y li 1 

~~ 
E{(X'-l1 )(Y.-~ )}::: 

1 X 1 Y 
(" 

,. 

covariance of Xi and Yi 

, 

- (5.4) 

If the two ran,dom' variables are independent, it can be s'hown 

th~t 173]. t 

- '(5.5) 

" 
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... 
The tl:1.e~etical covariance is the limiting value of the observed 

1 

covariànce of a frequency distribution defined as: 

lim 
n+co 

- (.5.6) 

" ) 
w h e r e, for r e ale x p e r i men t s n +00 sig nif i e s a 1 a r 9 e n u m ber 0 f tri a 1 ~ . ' 

Thus, the covariance of random,variable~ may be used to find the 

way these variables are related to each ether. For. t h i s pur p 0 se, , 

a mo~e conv~nient factor known as th~ correlation coefficient i~ 

defined by: 
• 

1 

which is the normalized ferm of the covariance. By referri ng to 

e qua t ; ~ (5. 4), i t s hou l d b e men tï 0 ~ e d t h a·t the ~ e rel a t ; 0 n s are' 

val ; d for a l a r 9 e n u m ber e f 0 b s e r vat ion s, i. e . , n +co, 0 the r w i set h e 

obtain~~ values of a,x' Gy and Gxy ' in general, become smaller 

than their actual values[74]. Thus, for large values of JI, the 

correlation coefficient becomes: 

,- (5.8) 

The cor rel a t ion ç 0 e f fic i è n t i sad i m'e n s ion les s qua n t i t Y wh i c h ca n , 

therefore, be used with certain reservatio'ns as an absol ute measure 

of the relationship between the two variables[73J. 1 f X ~d Y 

( 

J~ 
," .:t 
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are independent then t~eir covariance and their correlation 

coefficient are zero. If large values of X tend to be àccom-

panied by large values of Y and vice' versa, th en their covariance 

and corr"elation coefficient will be positive; in the extreme 

case when one variable is completeJy determin~d by the other 
, 

one in such a way that the points, (xi'Yi)j xie:X an~ YiE:Y lie 
~ 

exactly on a straight lin€,with a positive slope, the correlation .. 
coefficient attains its largest possible value of +1. On the 

o the r han d, i fla r 9 e val u e s ,0 f X t end t 0 ,b e a c c 0 m pan i e d 'b Y s Ilta l l 

values of Y and vice versa, their covari~ce and correlation 

coefficient will be negative; in the extreme case when the 
, " 

points (Xi 'Yi) lie exactiy on a straight line with a negative 

slope, the correlation coefficient attains its smal1est ,possible 

value of -1. Provided that the relationship between t~e two 

variables is approximately linear, the correlation coefficient 
, , 

provides a reasonable measure of the degree of association 

between them, but may underestimate it ;'f their relationship ;'s 

non-linear. 

In dealing wit( the experimental resu,lts of a newsprint 

paper sample, the correlation coefficients of quantities a p , 
, 

----~--

ŒÈ x x' ~~ yan d a w c ~ bec 0 m p u ~ e d f 0 'r a 11 po i nt sa.; a.::: 1 ,,2 ... , 209 . 
, 

These coefficients can 'also be obtained for points along each row 

or each,column of the mesh of points on pa~er. For this purpose, 
1 

for cenvenience, a different indexing for the quantities shou1d be 

/ 
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~ade. For examp1e. aB p or aB
Exx indicate the vo1umetric mass 

... ~ensity and the xx-st,ain, cOinpone'i\ts)of a point whose location 

i5 specified by Bth row an'd a th co1mn. Thu5, 6=1,2, ... , l~,and 
,a =: 1 ,2. . . .', 11 , , whilst in the case àf a p or ae:: xx ' a=",2, ... , 209 

is referred ta the entire sample. 
\ -

In tht~ cantext relation 

(5.7) can be employed for ,eâch row or co'lumn of the sample~ 

whilst equation (5.8) is for~the entire sa~~p1e. Thus, the 

fol 1 0 win 9 rel a t ion 5 ca n b e- est a b 1 i 5 he d : 

t 
In a similar manner 

8k2 ': Bk (as -aB ) p, Eyy \ 
Bk3 : Bk ~w, aB Exx ) 8=1,2 .... , ,1 9 "< 

" 
"lit 

l ' 

Bk If : S k (aBw aB ) 
• E Y Y, 

... 

( 5 • 9 ) 

t,L-

Then', for the entire s amp le'. the correlation coefficients are as 

follows: 
, .. 

f ,/ ..-
1 

'b 

'f 

t ~ 
\ 

! 
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• (ex ex 
Eyy) = ' ' 

K2. • K p, 

>(i ( 5. 10) 
· (ex ex ) _ '" ~ 

K3 .K W,E
XX

-
C_ 

" 
c' 

ex;::l,~, ••• , Kit : K ( exw , ex E y Y ) == 
, 209 ... 

It should be men\'ion;d that,the strain components in the above 

relations represe~t the mean values of the tW0 sides of the paper 

sample, i.e . 

0: R ex L) 
( E:~~ + E~~ ex = 1 , 2 • • • '.' 2 0 .. 9 

or 

, , 8=1, .. .',19, 'a=l, ... , 11 

. , 
The experimenta,l, results obtained at ~ach time instant Hl, ... , H8 

have been substituted ;nto the above relations and the computed 

correlation coefficients have'been tabulated in Appendix V. For ~ 

" the purpose bf interpretation of these results, a typicaltable 

; s 9 ive n i n 'T a b 1 e (5. 3 ), wh; c, h s ho w s t h ~ cor rel a t i '0 n co e f fic i e~ 
8 S . ) , • ' 

k1 , ... , kit and'Kl, ... , Kit a>~~liobtained from relations (5.7) and 

( 5 . 8), r-e s pee t ive 1.Y a t t i met = H 2 . A gai n, i n t h i s t a b le, __ th e 

negjkive correlation coefficients indicate that the larger values 

.. '1 

>, 
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l 

" 

î \ ; k 1 

l..-

l -l0. 571 

~ -0.308 

3 -0.582 

4 0.294 
5 -0.410 
6 -0.280 
7 -0.063 

, 
1 8 0.686 

9 -0.157 

10 0.017 

11 0.298 

12 0.383 

1 3 -0.478 

14 0.005 

1 5 -0.135 
16' , , - 0.091 

17 0.230 

18 -0.31'8 

19 -0.325 

( 

~ -0.061 . ( 

, 

1 
r 

---146 

/ 

i k 2 

0.443 

-0.Z85 
0.020 

,,0.324 

-0:257 
- O. l 38 
0.051 

0.430 
0.508 
0.276 

-0.034 
0.292 

0.511-
0.323 

,0.057 

O. 1 74 

'-0.206-
0.480 

0.213 

0.176 

i k 3 i kit 

-0.034 0.301 

-0.429 -0.094 

-:0.453 O. 110 

'0.187 0.209 
-0.190, -0.297 

-0.043 0.202 
1 

0.003 -0.103 
-

0.657 0.261 
-0.207 0.075 
0.090 0.238 

- O. 148 - O.' 3 82 
0.225 0.097 

-0.329 O. 195 
-0.275 , 0.094 
-0.16~ , -0.077 ( 

0:158 -0.197 
1 

.0 .. 090,' - 0.5701 

) 

- 0.536 0.463'1 , 

-0.334 0.452 
, -

K3 

-0.041 - 0.050 

TABLE (5.3). Correlation coefficients at time t=H2.' 
t " 
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a f s t rai n s are a s s 0 ci a t e d w ft h the 5 mal '1 e r val u es. 0 f the val u-

metric mass density or the basis,weight. Furthermore, fram 
, ('""" 

the obt.ained results; the following general conclusions can 

be made: 

l . The l a w~ val u es 0 f KI, •••• K 4 i n d ; ca t eth a t the st rai n- fie 1 d ; , 

;5 not 1inearly related to the volumetrie mass density and the-

basis weight. They also indicate that the strain field cannat 

b ,e di r e c t 1 Y rel ~~e d t 0 Ci. P 0 r ,aw a n,c\ th a,t 0" the r ; n f 1 u en c ; n 9 '_ ' 
\ 

qûantities such as the 
r 

bandirlg between the fibres should also ,. 
b e CiO n 5 ide r e d . , 

Thê variations of Kl •••• ,K4 with time are given in Figs. 5.16 

and 5.17. The fluctuations of these correlation. coeffic,ients are 

main1y due ta the i~stability ~f the m!crostructure of the paper 

web. The latter ,is, however,' caused by rapid failure of the 

weake~ bonds and fibres.- Once the laad is carrfed by the stronger 

o\,n es, the cor rel a t.i a n c 0 e f fic i e n t 5 "w i 1 1 a p pro a c h t 0 the i.r ,s t e a d y 

mean values (dashed lines in Flgs. 5.16-17). It can be 5een from 
1 

the se. fig ure s th a t K l and K 2, i. e. the cor rel a t fa n ca e f fic i e nt 5 

between CJ.~ and a EZ1 ' ar~ 5~ightly higher than K3 and K4 for CJ.w 

and a\~.Q.' This differen'ce lis due to the inclusion of the quantffY"=""'! 

thickness CJ. T in~the determinatian of CJ. p , confirming that a p is a 

more meaningful quantity to be considered in farmulating the strength 
~ , 

'ch~ra~teristic of fibrous networks. In dealing with the correlation 
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, '1 If. 
• 

I i "r "\ 
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) 

" - 150 - 0 0 
, 

1., 

f"·,' 
:oeffi cie n ts 'Sk 1 •• ;' ••• Sk, . · _,s obta i ned' for' the Sth (J~f the 
5 am p 1 e ; S = 1 ~2 , . . . , l 9 , ~ ~ i mil a r d ïs c u s s ion i s val; d • Mor e -

J" ) {1 ... 

. '. ' , 

,o~ver, ft ca:n .b' seen tha'e the .corr?1ation coeffic'ie~ t'rni's 

O'f
J 
their sign 'and ma.gnituge d;ff~r for d;~feren~ rows of the 0 " 

paper, indicating clearly that stra;n-volumetr;c ma~ 'density 
. , 

.rela"'tion isnot the same over the en"tire paper sample and it ;s 

'aff~cted by u-he b*od?nctary condf~ons. 

2: Ano~her important conclusion that can ~~ade conc~rns 
, ..... . 

thequa~ties Kl, ... ,KIf. and Skl, ... ,ek~. It 
. . 't 

, , 1 dfI!. 

a f A p pen dix' V, 
II-

·the signs of 
, , 

c a n b è 5 e en. lr 0 m Ta b 1 e (5. 3) ".a n d sim n art a b 1 es 
a ... t 1· , ..;. \ 

th atm ost o.f' ct. h e ~\ l~; \ e k 3, KI and! K' 3 .!l ua n t.i t i es are 'negati ve-
. 

,::: :::. s ::: ::s m~: n :h:
n :l:;:o) i ::: t :,: ~e:r: e.:~::::: ~: P:~ eS:;:::; 

! 1 1 /'1 
of- lower mass dens,ity (~p, or, CL\.J).~ .In 9·eneral, the above state-

l1'1nt" deres nct h91d fo'r'"all types of fitbrdus networl~s. Me.chanical 

.. 
e 

·1 

, 

. \ , 
, 1 , 

î 
1 

~ 

1 
~ 
" '~ 
'j 
fi 

~ 
~, 
~t 
f 

:~ l .~ 
~. 

1 
" 

'~ 

res.pon;e b~havil6ur ~f ~_pec:.;· 'ino;9 ~the'r fac~o;s. is Signifi~_ntlY 
',' influ-enced ,by, t~e f9rmati'on process and the appl1ecl. heat and , Jt' • 

, . .) 471] 0 

.J 
'", 

pressure during' t1f.'e calender'f.:ng pro;;ess, '. ~For examp'le, it ai '. 
has been show~ experimentally [19J th~t th~ f~actured zo~e pf. 

. 
" 

a'n uncalende~ed newspr;nt-paper ~~êcurs.t~~}:he' lower basis weig~t' 

regions, whils-Ltha-t-of-the calendered ne\spri-nt is èfssoc'Ï-'é\ted y--"'-, 
':' .J"L 

't 

~y 
,; 

, 

, ,c 

w i th the h i 9 h e' r bas i s wei 9 h t \ te 9 ie r1 s . , , . 
1 • S "(3 On the otjler ha,nd, qua~t;t-t-e-s-,-, ~')' b, Kz-and Kif. are 'mostly-,-.---;-+-: 

r , / \ .~" .. ,ff 
l ~ 

.. 
, . 

' .. rI:,' p, o • , , " 

1 

f- i: ( 

\ 
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j ,1ft 
~~lu~s of the strains in 

. ' ( ' 

°positive valued showing that hjgher 
\ ' . .. 

, th~ yy-di~ection (transverse direct~on) are accompanied by 

higher values of Ct p and ŒW. TQis, hQwever, can be.ascribed 

by the exces~ive out-~f-plane motibn of the paper web duri~g 

, ty 1 ~ad appl i cati on. The are~s; ~PQ5se5~; n9 hi gher a p or ,Ctw 

/conta'i n a 1 ar.ger n'umlfe-r .of. fi bres and therefore the motion of 

the~e fibres, produce higher ou't-of-plane motions at those areas 

of the pape~ web. 
'" A better insight into .. the p.roblem that is given here. as 

, J • 
a p,roposed futu,re research is the one that a1s~' actounts for 

, i 

" ; the microstructura,l quantities •. 1t has been we,11 observèd [28] 

.-

... 
that ~h~ ap~lied load to a fibrous network is'carried by the 

fibr~5' and their rnutual bonding a~eas. 
• The strength character-

istiC$ of the fibres are different from t~ose of the bon~, thus 
1 • • 

each of'them has 'a certain contribution towards the macroscopic' . 
responsè beh'aviour o'f the networf. 

!t 
In general, th'e total bond: 

ing area in a sh~et 6f 'paper \i~s a function of the numbet ,of' fibres, 
... • ' 1 1 

l 
\ 

t 
f 

p • 

\ the i r' a r i ~ n ta t i 0 'n and _ 0 t fi è r i n f 2 u e n c i n ~ a 'C t 0 ri. For s theoretical 

(sheet, ir.e. a she,et mâde'~f an er1sembl~' of .1inel' comparabfe to 
.. '/)' 

the fibres in a real sheet. tbTtotal number of fibres in a llnit 
" 

are a Q f a s h e e t~ as we 1 1 as ttrei,.----r-é 1 a t ive bon d i n 9 are a n.a s b e e n 
, , 1 

derïved in terms of the basis weig~t of a thin (2-dirnensional) 

s h e ~ 1 and the n u m b ~ r 0 f th i n pli es i ~ ,1 h e s h e e t r 32 - 36 ]. ,T h e r e-
~ ~ 

fors--, by employing a similar procedure for acltua·~ ,pap'er sheets 
" 

" -.. 
l' • 

, 
; 
• t, ,( 

~1 
... ~{ 

j 
~ 

,< 

1 f'.' 
" 
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~ 
\ r 

0 ; , 

'" , 

usin9- the local basis weight and th~ local' t'hickness qUantities 

or, more brlefly, the volumetric.mass density, it will be20me 
" , 

, , ' 

. possible to evaluate th,e total numb_er ·àf fibres and the ta'tal 
~ , .. .. 

"-

bonding area as functions o~tr, ~T and/or ~p. Then, the 

re"sponse behaviour' of ~he bonding area and, the fibre segments 

towards ,he det"ermination of .the macrosco;i~ resp~ns'e' beJa'viour . , 

" 

of the fibrous network'wil1 include the distrfbutions of the, 

quantiti~s me~tioned abov~. 
, , 

In
l 

this con~text, when the fibro'us' material under c~sidera .. 
, i 

t ; 0 n h e r e i s s u b j, e c te d t 0 som e e x.t e r n a l \ 1 0 a d a p pli é a t ion, a 11 ' 

the 'field quantities Ctp,/Ct~xx' Ct~yy',~ .•. must be regard:ed as 
, t 

stochastiç pro~sses~, i:e. 
" 

Ct p ~ ~p\( t) '1/ 

Ct Cte: ( f) ,~ \ e: X)( '+ 
," xx 

Ct , " Ct ( t) . Eyy ~ €.yy .. 1 . 
, , 

. , 

ConsequentTy, the cbrrelation ~oefficients beco~e time,dep~nd~nt 
.. 

a' nT are the n co r rel a t ion f, une t ; 0 n 5 de fin e d 'b Y : 
,....;> 

\ • 
~ (X,ti' y , t,J') c,r~s.,s,;, co rre 1 a t ; ~ !u rtè t,i 0.0 \$ -tx:, ,t; , X, , t'· ) r-Auto-co~nelation function .' J 

'"'l 
'\ 

, 1 
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<X E X X ( t ) , . . . The sec 0 r rel a t ; b n fun· ct'; 0 n s, who 5 e e lem è n 't 5 

J · \ , , 

have partly been derive~~in this thesis, are of, utmost 
~ . 

t ' 
importance in ;studying the random processes that: are asso.c-. ' , 

i a t e d w; ,t h the a b 0 v e-y i e 1 d qua n t i t; es.. Fi' n a 11 y, age ~ e r a 1 

- formulat"';on of t~e'con~t;tut'ive relat;ons\containing <Xp(t) 

.. and the corresponding random process'will become possible. 

. " It must be emp,has1zed, however, that the actual formula-' 

t ion' of t h ~ a n a 1 y Y c a_l pra c e,d ure out J; ne d ab 0 ve h ~ s .. n a t b e en 

within the scape ~f th~ present t~esis. 
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Chapter VI 

CONCLUDI~G REMARKS AND FUTURE RESEARCH 

(A) Concluding remarks 
o 

since the main aim of this 'thesis was to design a,n auto-

mated technique for the measurements of the defor&ation field 

on both sides of thin~oils ~s illustrated by its a~plication 
,-

ta the deformatian of newsprint paper, th,e 'following conclusions 

can, be made: 

\ ~'. 

1) 'The sequential-DSHI technique has been shown to be an 
./ 

accurate procedure of producing interferograms of thin 

foil materials. 
Il. 

2) ~he reconstruction method in~luding a new scanning 

.procedurepfor the i~terferograms as well as the evalua-

tion of fringe num~ers has been demons~rated. 

3) A general holographic-electro'-optical technique has 
.~ , 

. b e end e sig n ed and i n 5 t ru men t e dt for the e val ua t ion 0 f the 

obtained ~nterferograms in ~ self-consistent manner. 

4 ) ,In the cas e 0 f'~ fi br 0 u sne t w, 0 r k s, a s 1 ~ lus t rat ~ ~ b Y 
, 

newsprint pap!,!r, a new quani';,ity has been defined; which 
", y 

is the "volumetrie mass density". 1-he lat~er h~s been 

established experimentally to a high aecuracy . 
./ 

5) ... ,,,.Ahus, ,the deformational behav;Ç>ur and 
,..~. 

of the newsprint paper have been obtained 

• 
the c 'r e e p - c u r v fi 
by, th; s new 

f 

, , .' ,. 
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" 

halographic-e"ctro-op,tical technique. 
\, 

6) Correlation càefficients -have been determined between 

the volumetrie mass densi~y and/or the basis weight ~nd 
the induced strain field. It was then conclude~ that 

the VMO ;5 a more appropriate material strength character-
~ istic tha,n .the conventional basis weight used in the paper / 

industry. 

(B) Future research 

The suitability of the technique in the prese,n>~"",in"estiga-

t ion ha s b e e n. de mon s t rat e d . However, it is proposed by this 

auth9r that the testing procedure and 'future research may be 
"'" 

furthe~ developed in the following way: 
. 

1) In order to produee ev en more ,aeeurate interferograms 
~ ( 

for various materials, it is suggestedto fully automize , 
, 

1/ 

and stand~rdize the formation stage of the s~quential-OSHI 

technique. This ean be achieved by a proper monitoring 

d'€vi~~Jand digital shutter deviee for the IIfully automatic l1 

\"--

exposure of the ho1ographic plates. This ad~itional 

d ev e 1 0 pme n t wou l dl perm i tex p e r i men ta 1 s tu die s th a t cou l d 

includ1 the observa.tions of the transitional defarmation 

behavio~r. The latter is important since it is related 

ta the changes in the ,microstructure of the..ftmaterial. 
• 2) Apart lrom the remarks made in Section 5.5 of Chapter V, 1 l 

a faster technique could be used 

J 

for the evaluation of the area 
/\ 
~~ ~. j 
"-- ~ 
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ma~s density distribution as sugges~ed ~or~ re~én~,in 

reference [46J, b~t wit~ a necessary rearrangement a~ 
'li 

\, " ~ 
Syn.Chroniza~ion for "'the ho1ograp,h~c ~est1,ng prpced'ur'e. 
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STATEMENT OF ORIGINALITY AND CON1BIBUTION 
TO KNOWLEDGE 

/ 

'.' 

1) The author of this t~esis believes that the new e!peri~ 

Blental method ,Of the automatic evaluation of inter:f~r-\ms~ , 

represen,ts a distinct cont,ribution to experimental mechan~cs . 
./ 

In par'icular, the new technique is of high accuracy in the 

... ass.e-s~Aent 0; the deformational behaviour of solids and -of 

great advantage when dealing with thin foils of var;ous 

structured media. 

II) A further contribution consists in introducing the 

"volum~tric mass density" even for very'thin sheet ~terials 
'\ \~ . 

and its accurat~perimental dete~mfnation. 

l l 1) l ti h a s b e e n s h 0 w n i n th i s the si? for the f i r s t t i met h a t 

there exists a correlation between the volumetrie mass 

~nd the induced strain field caused by 
.. 

newsprint paper to a greater extent than in the conv 

test p/ocedure using the "basis weight" concept. 
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APPENorx 1 

'f ' 
, , 

MICROCOMPUTER DESIGN 

r,.-'-, Introducti on 
, ' 

T ,h e m i c roc 0 m p u ~ e r des i 9 n e d tom e e t the r e qui r e~ Ep'frt""s di s -

c us s e d i n the pre sen t W 0 r k (C h a pte r 1 V) i s bas; c a 11 y a ~t ~ r' 0 1-3 ' 

" MC6800-Kit II microprocessôr system. Thîs,sy~tem,çènsists 0"-
~ ~ , , 

J 

~ 

1 

" 

• 

a micraproce'~sor ele'ment MC6800 'and' soml\ familY\d'y.;~es th,at(,' 

are shawn 'n ~ig. 1.1. The èlements ~OM (Read, On1y Memory) 

and RAMt (Ran,dom Acce-Ss, Me1f1ory) ,a11ocate memory locations ta 
'. 9 " • 

'the ~.ragram control routines and. the input data. ' The m;cro-
, . 

pfocessor ;s per~itted to communicate\wHh' the peripheral ,1 

'\. ' , ' r~ l "k 
. Il!evices, i.e. X-Y positioner,· scanning device, etc. ,Through 

~ 1 At (p e r i p h e fa 1 ·l\.n ter f ace A d a p t a r ) for p cl r a l l el' ~ a t a f1 0 W " and 

thro~ghlACIA (Asynéhronous Communications Interface Adaptar), 

'if seria1 data flo~ is needed. Both types h~v~ been use~ in 
. f , ~, 

the design of the p1icracomputer .. It can be seen 'fram Fig. 1.1 

that the communica"tion of the 'M~U w;th 'its,. ftmi)y devices are 
~ . ~ 

.-' fa cil i t a t e d t h r 0 u 9 h a s 'e t Q f c a n nec t ion s t h a t ,a r e c 1 a s s t fie d 

as fo1lows: 

1. DATA bus: 
< 

\ . ~ 1 
It is an 8-bit bidirectiona1 bus to facilitate 

, -
the data' flôw throu9hout the system. 

family devices-w~thout buffering. 

1 .,. 
~ 

'\rl 

" 

"" 

..... ,. 

This b~S can run 1-10 
) . . 

( 
lfiI 

10 \ .. 

! . .. 
''t 
" 
" 

'. ~: 
~, 

,'~ 

..... , 

• 
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PARALLEL 1/0 

OF DATA A:ND CONTROL 

RSO 
Rst 

E 

E 

PIA 

ROM 

MPU 
MC 6800 

RAM 

AeIA 

IRQ 1+--____. 

R/W f---,.Jl 

VMA f--->--'wL.' 

SERIAL 1/0 OF DATA AND CONTROL 

FIG. 1.1 MC 6800 MINIMUM SYSTEM - KIT n. 
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2 . AD 0 RES S ' bus : The l 6 - bit A 0 0 RES S bus i s u' s e d, n 0 ton l y t 0 ) 

\, '- ( ~ 
specify me~ory locations, but als to simplify the in~utroutpùt 

p 

devices. Its special connections to the DATA bus and CONTROL 
,1 

bus permi ts the use of the input/o. tput interfaces as memOrl es. 

3. CONTROL bus: The CON~ROL bus Fontains a complicated mix of 

s ; 9 n a l s, ; n 0 r der t ° 1t e 9 u lat eth e ~ y ste m ope rat ro n s , D e t ail s 

of these signals are not within t~j.el framework ~Of the present 

thesis., However, the reader is referred to reference [75J. 

Among all the Jamily dev,ices,' which are illustrated in Fig. 

I.l,~rhaps PIA i s the most impoJ:,tant one. Bri efly, PIA i s 

a bidi[ectional programmable interface, which i s equipped with 

two channels A art-d B {see the block diagram.of Fig.·l.~}, Each 

c' han n e 1 i s the n e qui P p e d w it h t h r e e r e g-i ste r s C RA ( B ), 0 RA- ( B) and 
1 r 

DD~A(B), which contro~ the~ata direction and flow. These 

'registers themselves can be us~d as ~emporary memery locations. 

One a c h p ,a r t 0 f the lJ~p e r i p h e ra 1 s ide Il ,t h e r e -' 1 son e' p air a f 

interrupt \st~tus control signals that can be used to s\nchronize'~_ 
~'4.~ .. "~ 

the userls dev'ice te the MPU cycles. Thesa signals are uS,\J.Plly 

r e fer r e dot 0 as t h ~ Il S y n c h r 0 n i z a t ion sig n a 1 ~, The da fa i s the n 

r"l al10wed te flow 'through èach o·f ,the 8-bit bidir~ctienal lines. 

PAO- PA 7 and PBd'~~B 7. The M'PU s ~ de- of th.e P'IA ,s h ~ its conne c-

tion to the MPU thr'o~he DATA, ADDRESS and ê ~TROL buses.' A 

more comprehensive descripti~n of the PIA n in the next 
, 

section, where its application will be discuss 

,fi, 
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Syste'm Expa-nsion . " ~~ 

,. ATh e M f:ù.. an? i t $, f a m il y ct e vic e, \ ~~ 0 w n i n 

min i mu m s y 5 te m . Tha, t i s, for the des i 9 n ,0 f 

a minimum system is the basic requirement. 

,( , 

\ 
F. i g. 1. 1" f 0 rm a 

,; 

a microcompute.r 

Thus, in order to 

automate the reconstruction stage of the hol~graphic interferom

etry~ the minimum 'System of Fi,g. 1. l has been expanded ta that 

whos b~OCk diagr:m is ·shown in Fig. >3. The minimum system is 

cou P l e d t 0 ~ 5 e v e rra 1 p e r i p h e r a l d e vic e s l b y m e ans 0 f pro p e r i n ter -
K 

. fa c e 5 . The a p pli ca t ion and exp l a na t ion 0 f e a c h ~ i 5- 9 ive n i n su b s e-
, ." 

~uent sections. The photograph of the microcomputer is a150 shown 

inFig.4.1. 

, . 
I. 2. l 4K Law-Power RAM Bo~rd 

The MC 6 8 0 0 m 0 d u l 'e boa rd h a s b e 't~ e 'q u i pp e d w it h a po r t for 
r • ( , l 

memory expanSlon. For the pu(pose of holographie interferometry, 

a 4K-byte law-power RAM board has been employed to be u~d for the 
,i( 

\ 

storage of the program .. art( the raw data that is being received 

from the photometer-indicator. The conn'ection5 are carried out in 

s/fhj a manner that the memor~ locatitons can be addres'sed from 2~O~ 
~, '~ 

"to 2FFF. " \ 

I. 2. 2 Key p une han d 0 i 5 P l ax M ci n it 0 r 

CI 

KIT-II of M~6800 is equipped with a keypunch and display moni-
, ~ ~" .... 

_. t 0 r boa rd, b Y me a n 5 0 f w ti ;' cha pro 9 r a m c a n b e p u n ~ h e d i n t 0 the . 
Â.( 

memory.. Eight of the ,24 'availab1e ,keys are 'used for controllin'g 

purpo~es of the program execu~;on. The ma; n usage, of the k'e y p II n ch' 

n ,tt.. 
t' 

~ ~ 

" 

/ 
) 

! 

~ . ,) 
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in the présent work is to control the punching pr~ess, of the,. 

progra~, .i.e:· fro~' a cassette tape in~o the memory and vice-
C \ po " . .. 

versa. It 1S also used to st~f1t the entire system and punch-in 
11 ~ ( . , 

the i n for mat ion 0 f the r e,~ s t r u c t ion s ta 9 e a s the 1\ ru n n i n 9 t i me 1\ 

of eac.h moto,.., the number of observation" points, etc. The - , 

~monitor, h?~eVer, is mainly used to check the contents of memory 
• ' -r' / )-

locations . rt also indicate'. the, beginning)and t~e en~ (jf , . .... 
p .. r 0 gr a m ex ecu t ion. The.c a s set t e t a ,P.J/~ cor der and, the k e y p une h 

"-
are interfaced to the MPU'by means of'an ACIA and PIA 8020, 

respectively. " , ft 

\ 

1 • 2 . 3 Tel e t y P è (TTY) 1 n ter f ace , 

.tt A te'letype unit (TTY) has,d.mplOyed in the system "expan-
l 

sion which is ~qutpped with a paper tape punch device and an 

acoustic coupler unit. It shoulq be mentioned that the prograll'lm-

ing language of th~ MC68~0' used,' is IICross-A~semblyfl·."~ Howev~r, , 
j n the ~r e sen It i n v est i 9 a 't ion the pro 9 r a m w as, w rit t e n i n Il A s sem b l Y Il 

, 
language. It was'" th en converted into cross-ass,embly languag.e 

by"the "Motorola Crnss-Assemblyll routine, which had been'availab,le' 
/ 
i n the Co m p ut e r li b ra r y /ô f Mc G i 1 1 Uni ver s it y . The con ver te d. 

~ / (f , 
program was then. punched onto a ~ tape by means of a PDP-ll 

i - 1 \.. .. 
computer unit. Therefore, the paper punch device on TTY was used , 
to "READ II the'program from the, paper ta p(, then througQ the TTY: 

. (, 
of the MPU. However, the·acoustic 

.. , 

.". 

, 
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J 

coupler has been in l;ne with th"') TTY in order .to facilitate 
'\ l' ~ r 

the di rect communi c'at,ion of the MPU a'nd the computer system 

of th ,i sUn; v e. r s i t Y ca 11 e d Il MUS l Ct') Communications of this 
, .. 

t Y P e we r e 0 c ç ~ s ; 0 n a 1 1 y ; e ~ u ire d (n 0 rd e r toc h e c k the d a ta" 

manipulatio~ of the entire system. 

The TTY-MPU interface is shown in Fig. 1.5: This inter-, 
face ,is.geared ta'PIA '80'80 as shawn. in the general sche'matics 

fth '. t'\.' F' "7 ... a e mlcrocompu er ln 19. .. 

1.;'4 Pho.tometer- Indi~tor .Interface 

" Th e- ph 0 tom ete r - i n d i c a t 0 ris ' cap a b 1 e 0 f con ver tin 9 the' \ 

light intensity of the fr;ng~~"at~er~s. in~ an analoge out-put 

(0-1 volt) or into a l6-bit BCD output (Bina,ry Cod,ed Decima1)., 

lb ,e B C 0 0 u t put P 0 r t (, f the uni t h a s s e v ~ r a lad dit ion a 1 i n put / 1 
,output line~, among whi"Ch,two sh'Ûuld be spe~ïalTy'm~nt;oned. 

~ , 4 

With reference to Fig. 1.7, it 'ian be seen that the IISYNC" 
'" 

signal is coming out from this unit. 
~ , A high'to low transition 

ÇJ~ th~S lline>indicateSi{he MPU that the light intensity'p~ocess 
ois Gompleted and the data is ready to ile IIREAD". The 'MPU th en , 

"READS" the data. The other' signal is the IITransfer Inhi,bit" 
~~, 

which i s mai~ta ihed at a htg'h,J evel.' Wh,en the "READ" ,prôcess 
1f' 

_' 0 ~ , t h ~ .d a ta b y M PU;. s ~ i n i s h e\, the 1 a ;Le r sen.. d sas; 9 n a l ~') 

/~ - 'uli thi,s Hne to the-low~l-evél. Hl-e o'ccurrin% transi--t-:i-4n--

~rms th~, the PMI (photometer) that th,e "READ" :rocess ;s 

completed and hence, PMI,can se'nd aut the next data. These /, 
.. 
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two li,oes are connected 

8040. 1 rie' 16-bi t data 
, . 

and PI\.0-PB7 of the PIA, 

) fi> 

~ 

$ 

177 
., 

~ .. ,. 
',' 

: " 
1 

ta the CAl and èAt 1 i fi e s of the PIA -
, in e s are connected to the PAO-PA? 

)t shQuld be mentioned that normally 
~ 

/, 

a PIA Oh the MC6800 -module does not accept both its channels <tas 
V 1# J -)r 

; 

o~ output simultaneo\lsly. However, by"means~af certain 
,1 \ ~ 

m-odi~ica:;-ons 'to the PIA 8040, this diffiCUlt,Y w~ avoided.-~ 

1 t c,an be ieen, that the da ta fl ow frari'l PMI ta the MPU i s 
\ p. 

synchron;zed by the IISYNC" ând IITrans'fer Inhibit ll signals. 
r;-/ "tf 

Also,' no matter what samflin g time (data rate) has"been select~d ... 

~ on the PMI unit, the sy{c~raniz&tian is,taken care .o~ .. au-dmati~al~Y:·: 
\ .Fig.l. 7 sho"s ~ connection of PMI to PIA 8040. .~ 

L 2, ~ _.s...;..t..;;..e,-,-~,,--M;,..;;.o..:..t..;;..o_n..,:;..s-.-;....r-'~~~ 
) " 

The stepping motors emp" yed in this inve?tigation 'ârè SLO-SYN, 
't< '" 'l' 

.mooel J1097-~C08,: 3Vj4A motors, which perform 200 steps per revolu~ 
~) 

-, 
.1 , 
l 
j 
l 

• l 
1 
1 

t,ion,(1.9 degreé's per step). 
. ~, 

The maximum output torq' ue iis,tO"tr\)z:--~'---': , 
~-~ / 

in. Th e .JlIodu ~ •. s t~ !tes th a topé ra tr th. ~ tà'}/a re, ~'r:rr:·t vjN, ST~.. . : 

1800DV, e~ch of wh'ich consumes aJpower of ~V/lOA. nie stepping'-
- , 'l- , ' " ' 

rate of .the motors, as well ,'as the di r tian of )their ,rotatio,n are ,~ 
'Î 0 

lm:::: ::Y~a::n::::~ e:~e ~:::::~:fs t::c:;2:::t~, .~::::::~~f t;:~se " 

mod u' es .•• 3 ndipenoen t 1 ~ ta th. PIA 8~ ~ mi t.oêamp ute r. : Th. ' 

~
,interfaCing boards (Dl~tal Mod~ Control) weré ,made 'such that each .1_ 

~ 1 ~,- \0 ~ 
,of them rècei,ves thre~ sign·als at)'poin,ts A',B, and C (See Fig.L~a) 

..... -.• l' , I~.. . 
·and then tr-igger the mQdu.le stages throu9D poin'ts R,S,K,l" .. 

f , 
1 

,-, 

1 ". 
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Another aspect of these interfaces is to take car,e of the 

difference between the ioad level s of the MPU (+5V TTL 

standard) and the tr.ansl.ator·module stages (±15V/10A). Any', 

combi.nation of" sign'als rea~hirg to points A,B and C will set 

the corresponding stepping motpr in a certain mode. Thus, 

Fig. 1. 6 b show s the "t rut h ta b le" 0 f suc h co m b i na t ion s . Po i nt 

A of all these interfac,es have been grounded, in arder to main-

t'a i n the mot 0 r sin the " 0 N " and Il NO - RU N NIN 'G Il m 0 des . The points 

Band C of al1 the in~erfaces are conneeted to side A of the 

PIA 8004. Hence, by loading the output register of the PIA 
\ 

with a proper 8-bit number, ône of the motors Jean be started 

"up, whilst_ the other three are maintained in NO-RUNNING condition. 

For the pur p 0 s e' .0 f the r e con s t ru c t i o.n pro ce dur e, as dis c u s se d 

earlier (Chapter IV), a proper sequence of 8-bit numbers have been 

loaded to the~PIA 8004 . The sen u m ber s tta v e b e e n 9 en e rat e dan d 
. 
sen t t a the PIA b Y a p, r 0 9 r a m w hic h i 5 1 i ste d i n A p pen dix l l . 

I.2.6 Manual Control Panel 

For the purpose of calibrating thé reconstruction stage, a , 

manual control panel has been designed in order ta break the 

connection between the MPU é!Jld the translator module stages., Thfs . ./ 
... 

permits the control of the stepping-rate and the direction of 

rotatior1 of eàch matar indepeodently., For each motor a combina-

tian of 8 trimpot résistors of 5Kn and lOKII have been employed. 
\ , 

Eàch set of 8 trimpats. by mei3ns of a s;'x contact rotarg switch 
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is coupled to one translator module so that the ste'pping-rate 

of the carresponding motor is controlled. The rota ry swi tch 

i sus e d for' qui c k sel e c t ion 0 f the ste p pin 9 rat e' s . Fin e 

adj,ustment of othe stepping rates are obtained by adjustment 

of the trimpots. Together wi th each set of trimpots, therè , ' 

are t'Wo microswitches in line, which~connect the translator 

modules and their digital mode controls to a~ external power .. 
supply (+5\,1/100 mA). Each microswitch the!,!. activates the 

mator in one direct'ion. 

From t"he sections d~scussed above, it'can be se en that 

a l t 0 9 eth e r th r e e PIA 1 s 1 a -4 KRA M b a a rd a n 'd a 2 0 m A - l 0 0 pin ter -

f.a c e have b e e nad de d t 0 the min i m um s y ste m 0 f F. i g. 1. 1. The 
CI 

MC6800 module is designed such- that no buffering was needed 

for thrs number of interfacing units. 

Furt~ermore, ';t should be noted ethat the design details 

have not bee)1 di~cussed in deta'kl, s;nce the purpose of this 

A p;::n! n d ; x wa s t 0 as sis t ,; n the U fi der s tan di n 9 0 f the au ta mat; c 

techniqu'e and control as described in Chapter IV and Appendix rI. 

However, further discussion on the MC6800 .. system ;s given ïrî 

references [75-77]. 
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MOTGliOLA L1Cb8CO CtiOSS ASSEctBi.ES .. RELEASE 1,3 

00001 

00003 
OJDO~ 
000 () 5 
J0006 
00007 
00008 
00009 
000 1 0 
ÙÙO 11 
00012 
00013 

0000 

** ** 
** 
** 
** ** 
** ** 

JOO 1 ~ 
00015 
0001 b 
00017 
00018 u 
00019 ** 
00020 ** 
OOOL: 1 ** 
00022 ** 
00023 ** 
00024 ** 
00025 ** 
00026 ** 
00027 ** 
Où028 ** 

** -
** ** ** ** 
** 

00029 ** 
00030 ** 
00031 ** 
00032 ** 
ùOOJJ ** 
00034 ** 
00035 ** 
00036 ** 
0003'7 ** 
00038 ** 
00039 ** 

... 00040 ** 
OOO~l ** 
00042 ** 
00043 ** 
00043 ** 
OOO~5 ** 
00046 ** 
00047 ** 
00048 ** 
OUU49 ** 
00050 
00051 
00052 
00053 
ù0054 

** ** 00,00 
ùù01 
0002 

_ 00055 
OJùS6 

° q,ùù57 
vUOS8 
0.0059 
0006u 

o Ü c·~ 
o OOLf 
ùO CS 
0006 

NA.:1 fiEZàI 

OBG $0000 

MICRQCOKPUTER P.OGRA' LISTl FOR THE 
HOLOGRAPHIC-ELECTBO-OPTICAL SCANNING ~ETt10D. 

THE PROGRA ~ CONSISTS OF TWO ,PARTS : 
T 1: 0058- THIS SEGME~I 'IRIGGESS ALL THE 
STct~ 80ùDV 'rHANSLATCa MODULES AND SETS' ALL 
TUE STEPPI NG MOTOHS TO THE 'CN' MODE. 

2: ùOA7- THIS SEGME~T ACTIVATES THE 
SCA N NI NG ROUTI NE. TH E BRIEF FLOiol CHA RT HA S 
BEE N G IVE NIN FIG S 4 .. 1 6- 4. 1 8 9 

TUE INPUT TO THIS PROGRAl'l IS AS FOLLOWS: 
LOCATION JOOO; SCANNll-4G 110TOB(!il'iL IWllNING 

TIME .. 
LOCATION 0001; SCANNI NG DIRECTICN MOTOR (HM) 

RI1NNING TIME 
LOCATION 0002: X-llOSITIONING ~OTOR{X~) 

BUNNING TI~E • 
LOC AT ION 000 3: Y-PO SI TI 0 NIN G :1 0 T 0 B ( Y L1) 

°RUNNING TlME .. 
LOCATION oDo~: NlH1BEB OF COLUMNS OF THE 

OBSERVATICN POINTS .. 
LOC AT ION 0005: NuaB ER CF HG ~S 'OF THE 

OBSERVATION POINTS .. 
LOCAI10N 0006: SAMPLIl'cG TIME OF THE 

PHOTO~ETER INDICATOR .. 

THE'ABOVE DATA SHOULD EE FED INTO THE 
1"JCROCOMPOT El~ BEPORE THE EXECUTIO N OF THE 
PIaST PROGBAM SEGMENT .. 

THE PROGBAM THEN PERFOB~S THE SCANNING 
EOUTINE AND STORES THE INTERFEROGRA.'i 
Tli,AN SE'ARANCY 2!EASURE MENT RES Ul.TS .. WHENEVER 
THE i1A-XII'IOl! LIliIT OF THE ME~CRY IS BEACHED 
THE -CONTENTS OF THE ME~OBY 1S PUNCHED GNTO 
PàPER 'IAPE AND THE UNIT CONTINUES EIECUTING 
THE PROGRA~ UNTILL THE LAST OBSERVATION POINT 
15 ALSO CO~SIDERED. PINALLY' THE MICaOCO:1PUTEB 
SETS THE SCANNING MIHRCB AND THE FIBRE OFTIC 
SàCK TO-INITIAL CONDITIyNS .. 

0001 
OOùl 
0001 
0001 
0001_. 
OJJl 
0001 

S .10TOR 
RttOTOE 
:UIOTO a 
ïdOTOR 
XDPNTS 
YDPNTS 
STI:1E 

RMB 
B~ B 
R:iB 
li:1B 1 
R~8 / 
R:1B 
BMB 

1 , 1 
1 
1 { 

.1 
1 
1 

* * TE~POAARY LOCATIONS RESEfiVEù 

1 

, 
\ 
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c 
c 
c 
c 
c Ù 00 61 * FeR THE PROGRAi1 OSAGE.. 
C 00002 * c o aObJ o Gu? 0002 Tl::MP R~.B 2 
c; 00064 ùuù9 Où02 FRCM aMB ,2 

~ 

c 00065 ù 0 CEl OùiJ2 TG li MB 2 
C 00000 Ou ùlJ \Jùù:: 3EGA .i.1MB 2 
C 00067 OC CP ùùü2 E,liD A R 2!B 2 
C J 006d- * C 00069 * P lJ NCdI ~G AD DBelS ES. 
c 00070 * C 00071 1.1011 1.1002 TE~PA. RL'18 2-
C 00072 0013 0002 TE~PB RMB 2 
C 00073 0015 J002" TEMPe 8MB 2' 
C OCv7Lt Ù 017 0002 TEMPO RMB 2 
C 00075 0019 0002 TPONTS RMB 2 
C 00076 • , 

c 00077 * TOTAL D AT A BYTES FOR 1 PClNT. 
C 00078 * C 0007Y 001 B 0001 F UTHE 1 HMB 1 
C 00080 o Ole 0001 FUT BE2 H::tB 1 , C o ù081 * C 000132 * SAVE NO. OF ROiS. 
C 00083 * SAVE NO. CP CCLU~NS. 

C. 00084 * C 00 ù85 0010 0002 TI1PLOC aMB 2 
c Où Gd6 001P 0001 T EliP 1 8MB 1 
e o () 087 a020

e

OO01 TEMP2 RMB 1 
C o OUS8 0021 0001 NPNTS RMB 1 
C 00089 * c.; 00090 * NO. OF l'OINTS THAT CAN aE 
e. 00091 * E VALOATED BEi'OBZ PU NCHI NG • 
C o ù092 * C o ù093 002L 0002 TEMP x: RMB 2 
C 0009 ij 0024 OùJ2 TEMPY RMB 2 
(. 00095 * C o 009b * TOTAL NO. OF POINTS_ 

,..:: 00097 * C 00098 0026 0010 LABLE1 RMB $1{) 
C 00099 ) 

* C 00100 ., B EGINNI~G A DDRESS FO'H STOR ING 
C 00101 * WHILE SCANNLNG. 
C 00102 * C OU 1 03 0036 D1FO LABLE 1 FOB $01 PO 
C OOlOij 0038 0001 DIR Rt1B 1 
C 00105 0039 00ù1 XDIR BMa 1 
c 00106 * C 00107 * P LAG FO R x- ~OTOR INDICATING 
C 00108 * THE DIBECTION üF EOTATION_ 
e. 00109 * C 00110 003,\ 0002 NUttBES EMB 2 
C 00111 OOJC 0001 NUIŒR 1 RtiB 1 
C 00112 QOJD 0001 NIJHBR2 RMB 1 
C 00113 003E 00 ZERO Fca $00 
c 00114 0031" 0 1 ONE FeB $0 l-
e 00115 0040 01 TIIC • Fca $02 
c 00116 0041 03 TIH1EE FeB $03 
c 00117 {) 0 42 04 f' OUB FCB $04 
C 00118 ùQij3 05 PIVE FCB $0 5 
c 00119 00!i4 06 SIX Fca $06 
c 00120 0045 07 SlEVEN Fea .s07 
c 00121 o 04b 08 , EIGHT FeB $08 
c .,1 00122 00<47 0'3 NINE PCB li09 
C OÙ123 0048 FP STOP, FeB $FF 
c 00124 0049 t'B C W1 FCB $FB 
C 00125 o ü4 A ~7 CCW 1 FCB un 
c 00' 20 0048 FE; C .2 FeB SFE 
C 00127 Où4C PD CCW 2 . FCB HD 
C 0012a 004D ~F C W3 FCB ",BF 
C J0129 004 g DE' CC"3 FCB .bDF / 
C 0013v 004F ctF C \14 FeB $7F 
C 00131 0050 EF Cli5 FeB JiEF 
c Où 1 32 0051 lA TEN FCB 10 
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1 

C 
.,., ; 

C Ou133 0'05'2 12 rliEV E FCE !12 
C J013/J 0053 ùF F lFTE N ECB 15 
C. 00135 QJ54 lù SIXT E N Féa 10 
c ùJ13b 0055 2J r"E:4TY FCB l20 
C 00137 U056 22 TIi~TY2 PCB ;22 
c Ou138 v\J 57 Lo TWNTY6 FeB $26 
(. 00139 OOSd JO THlliTY FeE j30 
c 001"0 OÙ59 3 ... THaIY~ FeB l3~ 
c 001"1 (JOSa 39, THBTY9 FeB .$39 
C 00142 • 
C 00143 • 1/0 FOR THE PHOTG~ETg,R 
C 001~~ • IHDIC*,OR. " 
c 00145 * C 00146 8006 PUCRA EQU "8006 
C OG147 8007 PI.1CBB EQU S8007 
C, 00148 Baù4 PIdDRA BQO ,58004 
C 00149 8005 PUDRB EQU "BOO 5 
C 00150 * C 00151 • 1/0 PORT FOR ~OTORS. 

C 00152 * C 00153 8040 PIADS1 EQU $80Ll 0 
C 00154 8042 PHDR2 EQU i8ù.tt2 
C -4 00155 /80~ 1 PIAC R 1 EQU $8041 
C OO15b IS043 PIACR2 EQU $8043 
C 00157 • 

,- c- 00158 • I/e PORT FOR TTY. 
C 0015Y * L 00160 8080 PIADA EQU $8080 
C 001é1 8082 PIADB BQU 18082 
C 00162 8ùd 1 PHAB EQU .$8081 
C 001é3 8083 PIAAB EQU $8083 
C 00164 EO.\Ç !10NIT.R EQU lEOAC 
C 00165 * C OQ166 • FIRST SEGMENT OF PROGRAM. 
C 00167 * SET Al.L MOTOHS Ta "" C li' ~ODE. 
C 00168 • 
C 001b9 u056 7- 003A CLB NUIŒEB 
C 00170 DOSE 7f 0009 CLB FROM 
C 00171 OOôl 7F OOOA CLB FROM"1 
C 00172 OOb ij 7E 000 B CLB TO 
C 00173 0067 7F OOOc CLR TO+1 
C 00174 006A *F CLR A 
C 00175 0-o6B B7 8006 STA A 1?I AC BA 
C 0011b O'ObE E7 8007 STA A PIACBB 
C 00177 00'";1 87 8004 STA A P.I AD HA 
C 00178 00 ]ij B7 8005 STA A PIADBS 
C 00179 Oû7ï B7 80~J STl A PIAC a2 
c ùù160 007 A 9~ 48 LOA A STOP 
C 00181 007C B7 tlO~2 ST! A P! ÀD H2 
C 00182 007P Yb 42 LOA A .FOUR 
C 0018.3 0081 B7 8043 Stl A '1?IACB2 
C 00184 000084 87 8006 ST! A PIACBA 
C 00185 OOi.7 B7 80ù7 ST! A PIACBB 
C 00186 OOljA 96 48 LD! A STOP 
C 'uonn 008e 37 80~2 5TA A PIADH2 
C 00188 008F 4F CLB A 
C 0-0189 0090 97 39 ST! A IDIR 
C 00190 0092 9ï 3d STA A DIR 
C 00191 ûOÇi4 96 49 LOA A C 1 ~ 
C 00192 0096 97 3c STA A NUMBH 1 
C 00193 0098 96 4A LDA A CClll 
C 00194 D09A 97 3D STA A NUl'IBR2 .; 

C 00195 UU::tC 96 05 LD! A YDPNTS 
C 00196 009 E 97 1 E STA A FUTHE1 
C 001Y7 ùllA 0 95 04 LDA A XDPNT5 
C 0019ti OOA2 ':)7 1c ST..1, A FUTBE2 
C ù01YY • 
e 00200 * SET THE ='1CNITOR nDIC.\TI~G 
c.. U0201 '" .ALL MOToas <AJE 'CN' 
C Où202 • c GJL 03 Ù GA ~ BD EOAC JSH ~ON TB 

'~ 

C 00204 • 
-
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C 
L /' 

C , 
C 
C Q 02 G 5 * SECO~J/SEG~ENT CF THE l?BOGRAi1 
C 00200 * ~e-d.NNUG bOlJTI:iE • 
C lJuLù7 .. 
C Oü~08 .. NG. OP TBANSPARENCY R EADINGS. 
1:.. OJ2 Ù ~ .. 
'- OJZ10 OùA7 96 00 LDA A ST HI E 
.- .J J ... 1 1 o OA <; ùO 00 r.~ A a SMOTCH ~ 

l- 00212 00 AB 5,\ LOOP DEC B 
C. 00':13 OCAC Dl JE CMP a ZERO 
c Ù 02 1 ~ OOAE 27 04 3"E ;;; CUT 
C o U21 5 OUbO 98 06 ADO A ST1ME 
e G021b OLJL2 20 F7 BRA 1ùOP 
'- 00217 00B4 97 38 OUT STA A NUMBER+l 
C 00218 00 B6 7e 003 fi INC NUMBER+1 
C oo~ 19 OOd9 4F CLa A 

~ , 
t. 00220 OOBA 97 3t\ STA A NUMBER 
C 00221 OOBe JE JA LD X NU i1BEH 
C 00222 OOiH. 96 JB LDA A NU~BER+1 
C OO,2J .. 
C 00224 .. THE ABO '{ E LOCATION CONTAINS 
C 00225 .. TOTAL DATA POINT IN CNE 
C 0022b .. SCANNniG DIRECT ION. 
C 00,,27 .. 
e OÙ228 OVl..O 08 LOOP/'! INX 
C 00229 OOC 1 4A DEC A 
C °8230 00C2 2b Fe BNE LOOP!'I 
C o 231 DOC 4 96 38 LDA A NU 1'lBER+1 
C C0232 00C6 SA JB DEC B 
C 00233 00C7 26 P7 BNE LOOPI1 
C 00234 00C9 DF 19 STX 'l:PüNTS 
C 00235 00C8 SF CLa B 
C 00236 OOCC 7I: 0022 CLR TEMPX 
C 00237 ûOCP 96 04 LDA A AD P NTS 
ç 0023b 0001 97 23 STA A TE~PX+l 
C 00239 0003 96 05 LD! A YD l? NTS 
C 0024() 00D5 ~7 25 STA A TEMPY+l 
C OOL41 0007 96 '04 LOOPT tDA A XD P NTS 
C 00242 0009 98 23 ADD A TEMPX+l 
c 00243 GOüo 97 23 STA A TEMPX+l 
C 00244 OOOD D9 22 ADC B TEMPX 

__ : C 0021t5 OOUP 07 12 ST! B TE MP X CT ..... -
C 00246 00 E: 1 SF CLB B 
C 00247 001:;2 96 25 LDA A TEMPY+l 
C ~ù248 OOE4 4A DEC A 
C 'CL.49 00E5 97 25 ST! A TEMPY+ 1 
C 00250 ODE: 7 91 JF C~P A ONE 
C 00.:51 Ouf.~ 2b EC B~E LOOPT 
C 00252 ° OEB ED 2047 JSR INTZ 
C ù0253 00 EE CE 226 f' LDi iENND 
C 00254 OOF1 DF 2b ST 1- LABEL 1 
C 00255 OOFJ 96 q8 LDA A STOP 
C 00256 OOFS DE 20 LDX LABEL 1 
C o ù2 5.7 OCF7 A7 uO STA A D,X 
C 00258 OCF9 08 INX 
C 00259 OOU DF 26 STX LABEL 1 
C 00~6ù OOFC ~b 4B START LDA A CW2 
C 00261 OOFE BD 2005 JSB SCAN 
C o 0L.62 G 101 80 01.\3 JSH eOTCBR 
c 00263 0104 9b qC LDA A CCW2 
C 00264 0106 8D 2005 JSR SCAN 
C 00L:05, 010~ BD ùlA) JSR MOTOHR 
C 00,,66' 0,10C 96 48 LDA A eli2 
C 00:::67 010E 5J 2005 JSR SCAN 
C Oü208 0111 BD 01 A 3 JSR 110TOBR 
C 00269 0114 96 4C.\) LDA A- C'· Il 2 
C OÙL7û 01 16 L7 ü()42 STA A fI AOR2 
C C0271 0119 av 20C2 JSB sc .\AN 
C OO".:.7.!. 011 C 91J 4d LDA A STOP 
L 00273 01 1 E 87 8ù~2 STA A PI ADR2 
C ù0274 0121 7A oo~ 1 ùEC NP NTS 
C 00275 * C 0027(:> * THE ABOVE LOCATION' CONTE~S THE 
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c 
c 
C O'J277 * NU MBEB OF PO l ~ T S TH dT liAVr; 
c. 00 .... 75 ., BEEN EVALOATED. 
e 0027'9 * G ùù280 * PUNCH DATA ONTO Pi\Plil T APt:. 
l o ù26 1 ., . 
C V v~o2 0124 

,-, 
.. 1 O.! BEQ SEND 

C o 028J 0126 20 1 l BRA PEICED 
L. o li ~ tJf4 Oî2f:J BD 20ft: sr; Ni) JSR INfRl11 
C u0285 012B De- 22 LDX TE.:iPX 
C cù .... G6 01.2J ~~ JE CPX ZERO 
C OU2t3"7 ûl~? 05 BEQ FEND 
C 00288 0131 BD 2047 JSR INT Z 
C 0ûé.b'1 0134 20 03 BRA PRCED 
C U0290 0136 7E 0172 FEND JMP ENJOY 
C o ù~~ 1 0139 01 PRCED t40P 
C 00292 U 1Jà 96 04 LDA A XDPNTS 
C o 029J Q 1JC 4A DEC A 
C Ù 0294 01JD 04 STA A lDPNTS 
C o 02.9S 013P 91 JE Cl'IP A ZERO 
C 00296 o 1 -+ 1 ~7 Ob SEQ XEI NIS 
C 00297 0143 BD 01C9 JS Il MOTO BX 
C o OL9a 014b 7E ùOFC Jt1P ST A R 'I 
C u 02S9 014'9 96 le XfINIS LDA A FUT Et E2 
L 00300 014& 97 04 STA A XDl'N'l'S 
C 00301 01~D 7A 0005 DEC YDPNTS 
C 00302 0150 27 20 / SEQ ENJOY 
c 003u3 0152 96 39 .- LDA A X.DIR 
C 00304 0154 91 JE CMl' A ZERO 
C 00305 01 :Jo 26 05 BNE EV EN 
C 00300 0158 4C 05 1NC A 
C 00307 0159 97 39 ST! A XDIH 
C 00J08 015B" .lO Oj BRA DONE 
C 00309 o 15 D /iF EVEN (LB A 
C Oll310 01~E 97 J9 ST! A XDIH 
C OU311 0160 96 4D DONE LDA A CIU 
C 00312 0162 87 8042 STA A PI ADR2 
C 00313 01 u.:l Db 03 LDA B YMOTOR 
C Ou.;l/i 0167 BD 20B 1 Jsa DELA y 
C 00315 OluA 96 48Bl LDA A STOP 
C 00316 01GC 87 8042 STA A PIADB2 
C U0317 0101" 7E OOFC Jt1P START 
C 00318 0171. Db lB ENJOY LDA B FUTRE2 
C I.h.U 1 S 0174 D4 3P AND a ONE 
c 00320 017b 27 1 4 BEQ EASY 
\... 00321 017d % 4E LOOP2 LDA A CCli3 
C 0ûJ2l Ol}A B7 8042 ST! A PIADR2 
L 00323 017 D Db 02 LDA a XrtOT CB 
c 00J24 017F BD 2 OB 1 Jsa DELA y 
C 00325 0182 96 48 LDA A STOP 
C 00326 01tH 87 80~ 2 STA A PI ADR2 
C 00327 0167 7A DOle DEC FUTRE2 
C OûJ28 018A 2b EC BNE LOOP2 
C 00329 01dC 9& 4P EASY LDA A CW4, 
C OOJJù 018E D7 8û42 STA A flIADR2 
C 003-31 0191 D6 03 LD! B YMOTOR 
C 00332 0193 3D 2 OIl 1 JSR' DELAY 
C 00J33 Ù19b ~b 48 B 1 LDA A STOP 
C 00J34 0198 87 8ù<42 STA A PIADR2 
c 00335 01SB 7A 001B DEC FOTREl 
C ÙÙi 3b 01~E 20 EC BNE KAS Y 
C 00 37 01AO BD EOAC o V::R JSR ttONITR 
C COJ38 ** c 00339 ** C Où340 ** C 00341 ** C OCj q2 ;;* 
c U034.1 ** c 00344 ** SUBROU'lINE 1l60'IOR : 
C Ù0345 ** c 00346 ** THIS àûU'lINE 1S USED TG SET THE R.M-110TO R IN 
C OOJ/i7 ** ThE 1 Il U ~ 1 ~OLlR. ij!iï:;N 'D1R=0-2 1 ROTATION IS 
C Uù34t:l ** L. ~ • AND C. C. li • WHEN D1R=3-0_ 

• 
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( C 
C 
C 
C 00349 .* 
C I)J35ù •• 
c o I1J 51 011\ 3 9b 41 li OTO RR LDA A lHREE 
C 00352 01A5 91 3d CliP A DIB -~ 
e ùl.l353 ù lA 7 2F Ù4 BLE CHANGE' 
C OÙ354 01A9 9lJ Je LDA A ~u :l8Rl 
~ 00355 o lAS 21) 02 BRA BOTATE 
C ùùJ Sb 01"D4 96 JD CH&'~GE LDA A NUL1B2 
C QOJ 57 01.-l.F H7 4042 li OTA TE STA A PI ADB.2 
C OlJ358 ùlBL D6 o 1 LDA 8 RMOTOR 
C ùOJ 59 01B4 .i0 20B1 JSR DELA y 
C O·ù360 0137 90 413 LDA A STOP 
C 00361 01139 B7 8042 STA A PI AOR2 
C OOJb2 01i3C '1 il 38 LD! A eIR 
c OùJ6J'OlBE 4C l NC A 
C 00364 01BF 97 38 STA A- DIa 
c 00365 01e1 31 44 CMP A SI X 
C OlUbb 01C3 20 03 8LT liETU RN 
C 00367 01C5 4f CLR A 
C Où363 01Cb 97 38 ST! A DIa 
c 00369 01e8 39 RETURN BTS 
C 00370 ** 
<..: 00371 * lOt 
C 00372 ** C () 03 73 ** J 

C OÙ3 7~ ** C 00375 ** C 00J7b ** SUBROU'IINE XMGTOR : 
C 00377 ** 
C 00378 ** TH 1'::> ROUTINE 1S USED FOR POSITIONING OF rHE 
C 00379 ** FlORE OPTIC BY liEAtiS O.F x- y POSITIuNER. Ir 
c 00380 ** ACTIVA TES MOTORS XLi AND Y M_ 
C 00381 ** C 00382 ** 

>Q 

C 00383 o lC 9 9b 39 MOTORX LDA A XDIR 
C 0038q 01C8 91 3E CMP A ZERO 
C 00385 o lCD 27 Ù4 8EQ CWISE 
c 0038ô o ll .. F 90 50 dNTIC" LDA A Cli 5 
C OOJ 87 0101 20 02 BRA SKIP 
C 00388 01D3 96 4E CWISE LDA A CCli3 
C 00389 0105 B7 8042 'SKIP ST! A PIADB2 
C oln 90 01D7 D6 02 LDA B X~OTOR 
C OOJ 91 OlDA. :aD 2 OB 1 JSR DELAY '1 

C 00392 0100 96 48 LDA A STOP 
C 00393 OlOF B7 8û42 STA A PIADR2 
C 00394 OlE2 RTS 
C 00395 ** 
C û~3 96,r 2000 ORG ;2000 
c 00397 2000 0001 CLEAR IHIS 1 
<- Où398 2001 78ÙO COUNTB FDB $7800 
C 003992003 0002 LI NE B:1B 2 
C 00400 ** 
C 00401 ** C 00402 ** c 00403 ** 
C 00404 ** ( C 00405 ** 
c 00406 ** SU8ROUTINE SC! li 
C 00407 ** THIS ROUTINE IS USED TO SET THE S li-1iOTOR 
C 00408 ** INTO THE • BUN' ~OOE AND TO STOR~ THE OUTPUT 
C 00409 ** OF THE PHOTO~ETER I~DICATOR. 
C OÜ4 1 U ** C 00411 ** C 00412°2005 87 8042 SCAN ,STA A PIADB2 
C 0041 j 20Jd D6 JF LDA B CNE 
C ()ù414 2ùOA 9b 42 LDA A FOUR 
C J 00415200C B7 8000 STA A PIACRA 
C 00416 200? 87 8007 STA A PIACRB 
C 00417 2012 Eb 8006 WAIT LOA A, flIACRA 
C 00418 2015 21\ FB BPL wAIT 
C 00419 2017 F:: 8004 LDX PIADRA 
C 00420 2ùlA DF 2d STX LABELl +2 
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c 
e a 
C. 
L. 
e OO~ 21 201 C DE 26 LDX LAilEL1 
L 0ù422-- 2012: ';/6 28 LDA A lA.J3,E L 1 +2 
L. a J423 202ù A7 JO STA A J,J. 
C OJLl24 2022 C8 INX 
~ OÙ42'J 2023 ':lo 29 LDA 1\ LABEL1+3 
C ÙU426 2025 A7 OJ ST! A 0,.( 
C OUl.U,7 2027 08 J INX 
C (Jù428 2028 .OF 2b STX LABEL 1 
C OOI~29 202A Sc INC B 
C ùù~30 20La Dl 38 elfp B NUl1BEa+l 
C o U4 J 1 202D 2b 'EJ SNE iii AIT 
C 00432 2021" 96 48 LDA A STOP 
e '00433 2031 DE 26 LDX LABEL1 
C 00434 2033 A 7 0 Ù STA A D,X 
C 00435 2035 U8 

26 
INX 

c 00 .. 36 2UJb ÙP STI LABEL1 
C 00437 20313 96 48 LDA ~ STOP 
C 0043 a 203A B7 8042 STA A PIADR2 
c OÙ~ 39 203D 39 BTS 

jjD,~.0,O,0,O"S"1,4 C 00440 203E CD PHOMP'E FCB 
C 00441 2J3F A 
Ç. ÙU442 204 Ù 00 
C 00443 2041 Où 
c 00441.1 2J-U 00 
C 00445 2043 00 
C 00446 20!t4 53 
e 00447 2045 31 
e 00448 20li6 04 
C 00449 ,.. 
c 00450 il< 

e 00451 >t* THE POLLOWI NG ROUTn E IS USED TO 
C 00452 ** 1 : CALCULATE THE NUMBER OF POINTS THAT CAN 
e 00453 ** BE SCANNED IN CRDER TO STA y WITI:iHl THE 
C. 00454 *~ Lli:UTS OF THE AV.\ILABLE MEMOHY AND 
e 00455 ** \2: TO SPECIFY THE STARTING AND T HE -EN DING 
e 00456 ** LùCA '.r IONS üF THE PU~CHING ROUTINE. , 
C 00457 ** 
C 00458 2047 7F 0021 INTZ CLH NPNTS 
C 00459 * NU MBER OF POINT TO BE SCAN NED. 
C 0046û 204A 7F 0020 - eLH TE/'1P2 
c 00461 * T EMPOEARY STORAGE. 
C Où462 204D 7F 2000 CLH CLEAR 
C 00463 205ù tE 226F ' LDl iENND 
C. 00464 2053 !.IF 10· STX l'i'T11PLOC 
e 00465 2055 DF OB l.DX TO 
C 00406 2057 OF 09 STX PRCM 
C 00467 2059 5F LPNPTS eLH B 
C OU46él 20SA 96 lE LDA A TMPLGC +1 
C 00469 205e 98 3B ADD A NU~BER +1 
C 00470 20SE D9 lD ADC B TMPLce ' 
c OU471 2060 D7 10 STA 3 TM.PLOC 
C 00472 20b2 97 lE STA A 'IMPLOC+l 
e 00473 2064 7e 0020 INC TEMP2 
C 00474 2067 OC CLC 
C 00475 20b8 80 FO LDA A J$FO 
C 00476 206A 90 lE sua A l !1PLGC+ 1 
C 00477 20cC 86 2P LDA A i12F 
e 00478 20tE 92 10 sac A TMPLOC 
C 00479 2070 25 18 BÇS ADJ 
C 00480 2072 9b 20 LDA A TEMP2 
C 00481 2074 81 03 c~p A 1f3 
c 00482 2076 26 E 1 BNE LPNPTS 
C 00483 2078 7F 0020 eLH TEMP2 
C 00484 2ù7B 7C 0021 .I NC NPNTS 
e 00485 207 E ùE Da fl. LDI TO 
C 00480 20Eù 03 .I NX 
C 00487 2081 DF 02 ST~ TO 
C 00488 2083 DE 22 LiU TEMPX 
C 00489 2085 Cg DBX 
C 004 YU 2080 DY 22 STX TZMPX 
C 00491 2ùd8 26 CF BNE LI?NPTS 
C 004~2 208.\ 9b 20 ADJ LD! A TEMP2 

~ \ 
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~ 

e 
c 
e 
e 00493 20 ae 81 CO e.:1p à rO 
e 00494 2CdE i.7 15 BEQ SET 

i C Ù 0495 20~O SF CLh a 
\ '- o ù4~6 2091 96 lE LDA ,l TMPLOC + 1 

e ù 0497 2093 Co 1 D LDA a T:1PLOC 
e 00498 209:; 90 38 SüB A NU :1UEa+1 
C 00499 2097 F2 2000 sac a CLEdE 

'l 
1/ e 0050ù 209A 97 lE STA A '111 PLGC + l-

e 00501 20Ye D7 10 STA B Ti1l?LOe 
e 005C2 209E 96 20 LDA A TE~P2 
C 00503 20 AO 4A OEC A 
C 00504 2 OA 1 97 20 STA A TE~P2 
e 005J5 20A3 20 ES BHA ADJ 
C o 050b 20AS Ci::": 226 F SET LDX #E NND 
C 00507 20A8 (iF 00 STX BEGA 
C 00508 20AA Df 2b STX LA BEL 1 
C 00509 20AC DE 10 LDX TLi PLOC 
C 00510 20AE Df OF STX ENDA 
C 00511 2030 39 liTS 
C 00512 * c 00513 * C JOS1 .. * C 0051n' SUBROUTINE DELAY 
C 0051 b * 

-C -00517 * 
C 00518 * 'l'HIS ROU'II~E GENERATES TltlE INTERVALS FOR 
C 00519 ** ALL THE liOTORS SUCH THAT DURING THIS TIME 
C 00520 ** INTERV AL THE MOTOtiS RE~AIN IN THE 'R UN' 
C 00521 ** MODE .. AN INPUT NOliBER 1 IN THE B-f1EGIST ER 
C 00522 ** CAUSES 1 SECOND OF T nu INTERV AL. 
C 00523 ** C 0052" ** 
C 00525 20B1 FE 20ù1 DELA y LD1 COUNTR 
C 00526 20Bij 09 1UOP DEX 
C 00'527 20B5 A6 00 . 1DA A 0,1 
C 00518, 20B7 01 NOP 
C 00529 20B8 01 NOP 
C 00530 20B9 8c 0000 CPX .00 
C 00531 20BC 26. P6 BNE LUUi? 
C 00532 20BE-5A .DEC B 
C 00533 20BF 26 PO BNE- DELAY 
C 00534 20Cl 39 RTS 
C 00535 * " 00536 * ... 
C 00537 ** SUBROUIINE SC AA}I 

'C 00538 ** C 00539 ** 
... --~.# 

C 00540 ** THIS RCUTINE ENdBLES THE Si1- MOTO R TO BRING 
C 00541 ** THE BEAM Ta THE STARTING POINT OF THE 
e 00542 ** S2ANNING PiOCEDURE, IiH EN THE NEXT 'peINT' IS 
c 00543 ** TO BE ,CONSIDERED • 
C 00544 .. ** ~ 

.' c 005~S ** 
C 00546 20C2 B7 8042 SCAAN STA A J?l ADR2 
C 00547 20CS D6 3F LDA B ONE 
c- 005~8 20C7 96 42 LDA A FOUR 
C 00549 20C9 B7 8006 ST! A PI ACRA 
C 00550 20CC E7 8007 STA .~ FIACRS 
C 00551 20CF Bb 8006 liAAIT LDà A PI ACRA 
C 00552 2002 2.\ FB BPL _AA.IT 
C 00553 20D4 FE d004 LDX PI ADRA 
e 0055ij 20D7 OF 2<:3 STX LABEL 1 +2 
e 00555 2CD9 DE 36 LDX lABLE1 
~ 00556 20D8 96 28 LDA A LABEll+2 
C OJ557 2 COD à7 00 

. 
STA A D, X 

C 00558 20Df 01 NOP 
C OÙ559 20EO Cl NOP 
C 00560 2ù~1 ~6 29 LDA Il LABEL1+3 
C OO!:lô1 20EJ ;.7 00 STA A O,X 
c 00562 2ù.85 01 NOP. 
e OO!:l63 20::6 01 ~IOP 
~ 00564 200 DY .. 36 STX LABLE1 

r 
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c 
c 

q; C 
C 
C OO~b5 20E9 SC ~ IYt B 
(. üll50b 2Ùi;.\ Dl 3D C.iP B NUMBER+l 

( 
C Où507 20EC 20 El BriE WAAlT 
C ' ü05bd 20EE 5b ijB LD! A STOP 
C Jù50Y 20FO DE 3b LOX 5.1 BLE1 
C Où570 2ùf2 A7 00 ST d. A ,X 
C a JS 71 20f4 01 NOP 
C 00'::>72 2ùF5 01 NOP 
C ùù57J 20Fo OF 3b ,--ST 1 LABLEl 
C 00574 20fd 96 -413 LüA A STOP 
C 00575 20f':i .07 8042 STA A PIADR2 
C 00576 2JFD 39 RI'S 
C ùU577 * ," 

C 00578 * C 00579 ** SUBElOUIINE PUNCH 
C 00580 ** C 00581 ** C 00582 ** THIS rlOUTINE IS CALLEO Ir HEs THE MEMO R"Y ~, 
C 00533 ** LOCATIONS ARE OCCU P"I ED D 1 THE BAW DATA • 
C 00584 **' IT THEM 2U NCH ES Tffe !1E~ORY CGNTENTS ONTO'" 
C 0058S ** PAPE.R T APl • 
C oosa6 ** c 00587 ** C 00588 20tE CE 8080 INFIH11 LD! 'PI ADA 
C 00589 21 Q 1 6c 00 INC o X 
C Où590 2103 96 4S LDA A'SÉVEN 
C ù0591 2105 A7 01 ST! Al, X 
C 005'::12 2107 bC 00 . - I~C O,X 
C 00593 .2 1 Ù 9 Al 02 STA A 2 x 
C 0059~ 2108 96 59 SETU P . LDA A THRTY4 
C OO~95 21.;D 97 8083 STA A PIACE 
C 00596 2110 a7 8082 ST~ A PIADB 
(. OOSQ7 2113 CE 2218 LDI IMASGE1 
C 0059d 2116 Db 56 LDA B TW NTY2 / 
c 00599 2118 BD 220F . JSR SB 8TNC 
C OObOO 211 B ~E Ù009 LDI iFROii 
C 00601 211 E BD 2202 JSR -SBBTNH 

~ 

C OJ6ù2 2121 CE 223 D LDI J.MASGE3 
C 8Ù603 2124 Do 42 LDA B JOOR 
C 06ù~ 2126 BD 220 F JSR SBRTNC 
C 00605 2129 CE oooa LDA iTG 
C 00600 212C BD 2202 JSR SBBTNH 
C o Jbù7 212F CE 22 .. 1 IlfFliM2 LDI U1ASGE4 
C ·00608 2132 ù6 57, LDA B TwNTY6 
C 00609 2134 BD 220F JSR S13iiTNC 
C 00b10 2137 CE 000 D LDI tBEGA 
c J ùo 11 2 UA BD 2202 JSR SBRTNH 
C ÛO~12 213D CE 2267 LDI ,j;1ASGE6 
c OÙblJ 2140 D6 42 LD! 8 fOUR 
C 00b14 2H2 BD 220 P JSR S~BTNC 
C 00615 2145 ÇE OOùF LO X n 1 NDA 
C 00616 2146 DD 2202 JSR SBRTNH 
C 006'17 214B CE 2263 LDX '~ASGE7 
C 00618 214E D6' 1t2 LD! B FOUR 
C 00619 2150 BL) 220F , J3R SBRTNC 
C 00620 2153 9b 52 P~\"lPO N L A A T'il EL VE. ~ 
C 00621 ~lS5 BD 21C 0 'JSB PB NB YT 

, '" .. C Ù0622 2158 DE 00 LDX -BEGA 
C 00623 21 SA DF 11 STX 'IEI'iPA 
C 00624 215C 96 10 PNPRN2 LDA A EN DA + 1 
C '00625215E 90 12' SUS A 'IEl1PAt-1 
C 00626,2100 06 OF LDA B ENDA 

.., 
C gg~iJ'~l~~ D2 11 SBC B TEMPA 
C 2b 04 Bi.-lE flPRNT1 
C 00629 2108 25 02 acs PPRNT2 
C J0630 21 ad 96 53 P PR!-IT 1 LDA A HfTEN 
C 00631 21 bC 9B 42 PPRNT2 ADD A FOUR 
C 00632 21iJE B7 2003 S7A A LIllE 
C Oùb3J 2171 9ù 41 SUB A 'IHREE 
C 00634 2173 97 07 SrA à TEL'1P 
C Ou635" 2175 CE 203 E LJ X 'PROMPT 
C 00636 217 êl dO 2189 JSR CHECK ~. 
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C 
C 
C ~ 

C QUoJ7 2 17 il SP CLB 8 
C 00-636 217C CE 20ù 3 LDI iLINE 

( 
f... Jùt:.39 217F 8D 27 BSH pp BNT4 
C 0064ù 21tll CZ 0011 LD:< iTEMPA, C 00641 21tl4 8D ~S\. dSR PPtiNT~ ". 

C QJ6t+2 2186 dD BSR I?PRNT4 c., OlJ6u3 2168 Je 11 LDX TEi1PA C 0\.100.+4 218.0\ fiD 21Ad P PENT 3 JSR ' P?RNT4 C 00645 218D n ùùù7 PEC 'IEl1P C Jù6~b 21 YO 26 F8 BtiE PPRNTJ, C 00647 2192 DF ] 1 STX lEI1~A C 00648 2194 53 COM B C 00649 2195 37 PSH a c 00650 2196 30 l'SA 
C 00651 2197 80 OF BSB PPB NT4 C 00652 .~ 1~r ~~ PUL a C 00ô53 11 LDX TE l1'P A C 006~4 2 1 ~C ù9 DEX C 00655 219D 9C OF CPX ENDA C 00656 219P 20 BB BNE PNPti~2 C 00657 21Al 39 RTS C 00658 21A2 DF 13 l NIT SV STX TEl1PB C 00b59 21.\4 CE 8080 LDX ,PIADA C 00660 21.\7 39 BTS 
C OJ6b 1 21 A t:l EH 00 PPRNT4 ADD B 0r/ 0 C 00662 2 H,\ 7 E 21Fl JMP T tiNL 1 

~ 
,/ C 00663 21AD 60 02 ADJ SP 1 TST 2 ï C 00664 2 l AF 2A FC BPL ADJSP1 C 00665 21l:l1 6C 02 .1DJSP2 INC 2,X C OJ666 2183 6A 02 DEC 2;1. C o ()6b 7 21B5 39 RTS 

C 0-0668 21Bb 8D 08 STPRNT ES li PRNBYT C OJ669 2"' B 8 08 INX C 00670 213j Ab 00 CHECK LDA A X C 00671 213B 91 42 CMP A FOUR C 0',)672 21BD 26 F7 SNE STPRNT ~ C t 00673 21iH' 39 BTS C 00674 * C' 00675 '* C. Oùb 1 b 21C~ 7E' 21C3 PRNSYT J~P PRINT ' 'c 00677 ~1CJ 37 PRINT PSI-l B 
C 00678, lC4 ~D DC BSH INITSV C OÙ619 21C6, . .Do 51 PUNCH 1 LDA B TE.H C OU6dO 21C8 6.1 00 DEC o X C 006 al 21C.l Si> ES BSR ADJSP2 c: 00682 21 CC dO DF PUNCH2 BSR ADJS P 1 C aOb83 21CE A7 00 ST,\ A O,X C OÙ684' 21 DJ Où SEC c OÙbas 21D1 ijo ROR A, C 00686 21D2 511 ., DEC B C 00687 210J 26 F7 BNE PONCH2 C 0068d 21 D5 E6 02 PUNCH3 LDA B 2, ï C 00689 ~21D7 58 ASL B 
C , 00b90 21Dd 2A 02 BPL PUNCH4 ·C o 06 9 1., 2 1 DA ~ 01 BSR ADJS Pl C Où692 21 DC' ~ 13 PUNC,H4 LDX TE~PB C 00693 .21DE Jj PUL B C OÙ694 21DF 39 BTS C Oùb95 21:::0 41+ PRNLHF LSR A C OOb9b 2121 44 'LSR A C 00697 21E2 44 LSR A 
C 00h9d 21'::3 44 LSR A 
C 00699 21E4 94 53 PRNRHF AND A FIFTEN C 00700 2 l.stl 9 B 50 ADD A THIRTY C 00701 21E8 91 SA CMP A THRT Y9 C 80702 21Eè 23-D4 BLS ?hNBYT C 010) .2 1':: 90 45 ADD A SEVEN C Ou701+ 21EE 7E.. 21c3 J~P Pfril" T C Q,ù705 21FT\ Aô 00 THM,NL1 LDA A 0 X c 00706 2TE3\ 8D e3 l' RI'INL 2 BSR l?aNLHF c 0";707 21FS AO..QO LDA d V,X 

~ 
C 0:.>708 21.F7 08 INl 

, J " , -
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G 
C 
C 
C 
C OJ7ù9 21F8 20 EA BLiA I?RNRBF 
C ÙÙ71tM1FA 80 F5 F ca RBT BSR TB~NL1 

( C 00711 lFC 8D F 3 T.JOBY'I Bsa TB~NLl 
c 0071 !21FB 90.55 BLANK LD A' A. TW EN"!'Y 
C OJ713 2LOù 20 BE BRA PB~BYT 
C OJ714 li< 
'C 00715 * 

, 
j 

C 00710 2202 Db 40 SBRTNH LDA B TWO j 

C 00717 220 .. Ab 00 LOOPH LDA i\ o x l 
C 00718 220ô BD 21Fl JS B. T~l'lNLl i C 00719 2209 5.1\ DEC a 
c 00720 220A Dl JE CMP B ZERO j 

\ 
.A. c 00721 220C 2b Fb SNE LOOPH '.' 1 

C 00722 22ùE 39 BTS • 
-, 

C 00723 * 
~ 

C OO72~ * l 
c O/J725 2ŒÙF Ab 00 SBRTNC LDA A o x. 

.t 
C 0\)72b 2 11 BD 21C 3 JSB pfiIHT 
C· 00727 221lt 08 INX 
C 00728 2215 5A DEC B 

~ 00729 2210 Dl 3E CliP B ZERO .~ 

i 
00730 2218 j~ F'S BNE SBRTNC J 

C\ 1~731 221A ii'rs • , 
C 00732 '* c 0733 * , 
C 073 .. ** iiZSSAGES -r , 
C 00735 ** 

~ 
~ 

C , 0073b ** C Où737 ** C 00738 221B UD rfASGEl FeB .bD#lA,$A,$A . 
C 00739 221C DA 

': 

C OU740 221D OA-
C OJ741 221E OA 

MASGE2" C 00742 221 f' 20 FCC .. 
e Où7ll3 22.2 0 20 
C 007~4 2221 20 
C 00745 2222 2J . ' . " 

C 0074b 2223 2Q . 
. C 00747 LL24 20 

C 007"8 2225 20 ~ , 
C U749 .2226 20 . 
C 075U'2227 20 
C 751 2223 20 
c 0;)752 2,229 50 FCC 'POINTS SCANNED FROI! 1 

C 00753 222A 4F 
C 00'15 ij 222B Lt9 
C 00755 22~C 4E 
G üù756 222D 5~ 
C 00757 222E 53 \f C 00758 222F 20 
C 00759 223J 53 
c -00760 2231 ij3 

li." c Où7b1 2232 41 N' 

e ' 00762 2233 4E 
, 

C 00763 223~ ijE 
C Où76lt 2235 45 
C OU765 2236 44'" 
c 00766 2237 ~o 
C Où767 22J8 46 
C 00768 2239 52 
C ... 00769 223.\ 4P 
C 00770 223 B 40 
C . ùJ771 223C 20 
C 007'72 223D 20 l1ASGE3 pec 1 TO • 
C 0~77J 22 ;:; 5'4 
C' o 77~ 223F LtF 
C 00775 2240 20 
C 0077b 2 2~ 1 OD ~ASGE4 FCB ,.$j) 1.$ A, .H,.s A.., .5 A 
C 00777 22Lt2 OA 

( C 00778 22~3 OA 
C 00779 2244 OA 
C 00780 22Lt5 UA. 

!~ . ~ 
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* CALCC~P ROUTINE 

* * THIS ROtJTIUE IS DESIGNED TO CüECK THE CONTENTS * OF ANY OF THE DATd FILES. THE OOTPUT OF UlIS * BOULINE IS THE PLOTS ASSOCIATED TO raB FRINGE * i?d .. :lTBR~,S. PRINGE NU ~BERS CAil ALSO BE EVALUATé;D 
* FROM THESE 2LOTS. 
;01 

ILOAD fOHTGl 
/Jua FRINGE 

f~àt cil~~ P ~~~0~~~5t~ ~ 1~6f~~5~ ~~~)(2) , CHAR 1, EQO AL 

DATA S SON E/' S', • l' 1 
ta.::O;CALt PLOTON;10 :READ(5,20,END=80) DATA 

20 FORl'! AT (oOA 1) 
,IF ({EQrJAL (DATA (1) ,S5, 1), .ANI>. lEQUAL (DATA (2) ,0NE,,1»)' 
.GO 'r0 30;.GO TO 1ùi30 :ïDBYTE(f)=D~TA(3} ;TDBYTE(L}=OATà(lt) 

CALL CONvERTIIDBYIE,VALUE) ; NSYTES=VA[U!-3 
NC3AR=NBYTES*2+4;DO 40 I=1,J2;XAXISP)=I , 
CALL seALE (XAXIS, 7.0,30 1) 
DO 70 Kh=8,NCHAR ~'DO 50 1=1 ,~'KKK=KK+I 
CH ~a 1 = 0 AT A {KK K) i fT ÉM i? (1) :: CNT l NT (CH A El 1) 
IP(ITE~P(1) .SE.15) GO Tb 60 
NN=N'CALL ".PPLOTiFDATA XAIIS,NN)'N=O'GO TO 70 
PDAT A (li) = IT E~i? (1) * 10 u6 _ 0 + l TE MP (~) .. 1 Ô ù. 0 + IT .E!t11? (3) * 1 o. 0 

<HTEMP(q) , 
70 CONTINUE'GO Ta 10 
dO CALL PPLOTCPDATA,XAXIS/NN) 
80 CALL ENDPL1;S~OP;END 

100 

500 

SUBROOTINE CO~VE&T(HEXVALlDECI~AL) 
LOGICA L* 1 HEX VAL (2) , RXCH A.ti.( 16) • EQU AL 
DIMENSION IDCIMLI2\ 
D AT A H XC H A RI ' 0 1 , Il 't , , 2 J , '3' , , 4 1 , 1 5 ' , , 6' , • 7' , , 8' , , 9' , 

<'A' 'B' 'C' 'D'/'E','F'I 
DO ~oo 1=1 ~;DC 100 J=1 16 ; 
IE'CEQUA.1 (JÉXVAL(Il ,HXCHAR(J) (1») GO TO 200 
COI~TINOE'20ù .:IDC1~L CI) =J-I' JOO :CON'IINUE 
DCIMAL=IDCIML (1)" 1 b+!DCIML (2) ; RETO RN; END 

FUNCTION CJTINT(HXVAL) 
REAL INTEQT(11) , 
LOGICAL*l H~VAL CBARC11} EOUAL . 
DATA CHA RI ' 0 ' 1 t 1, l ' 2 i' • • 3 ~ , r 4 • , 1 5' , '6 ' , , 7 • , , 8' • f 9 ' , ' P , ,t- , 
DATà INTEQT/O.O

f
l.0,2.0,J.O,4.0,S.O,6.0,7.0,a.0,9.o,15.01 

DO 400 1=1 11'1.::1 v 
IFjEQUAL(HfVALfCHAR(1)~1}t GO Ta 500;400 :CONTI8UE 
CN.lINT=INTEQT( 1) ;RE:'IUtlN;.cND 

SOBROOTINE PPLOT (fDATA,X.lXIS, NN) 
DI~ENSION FDATA~J2}~XAXIS(32) 
DATA ORIG1(ORIG .. /O.u , -l.01 
ORIG2=ORIGL "1 .. 0 
DO 6ÙO l=l,N~'oJO :fDATA (I)=FDATA(I) +ORIG2 
FACTQE.=1.0+0RrG2'CALL SCALEjFDATA .. Pj\CTO!3.,NN 1) 
CALL PLOT{ORIGl l 0RIG2(2) i.IP ORIG2.EQ.6.0) cfUG2=O.O 
CALL FLIN?!(XAXIS,FDATtl.,-~N, ,,0,3);RE1URN;ENP 

;' 

'< 



\ 
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~~~rfI~ ,11~E=jOO,FAGESzl000,LINES=76,NOEXl 
C 
'C 
C 
C 
c.; 
C 
C 
~ 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

* PRINGE NU:'lBER EVALUATION: 

* fHIS PROGRAM READS THE BTEliFEROGRA.:1 TRAN'SPAaA
• Ney ~EA5UREMENT RESULTS THAl HAVE BEEN SAVED * 81 THH 'PTRlAD' ROUTINE AND EVALUATES THE * CORRE~~ùYDING FfiINGE NU~BERS9 THE * HESULTS OF THIS PROGBA3 iRE THEN PUNCHED * O~TO lN~EXlcARDS_ THE LATTEB WILL BE FED * I~TO THE ~ÀIN CONPUTEH. PROGEAM OF APpENDIX V * FOR THE EVALUATION OF THE REQUIRSO QUAN1ITIES. 

DIMENSION DATAJ8,2790) t.RDATA (30,120) JEL(3,3) 
DIMENSION ABR1 3,30) ,A.t!B2(3 210) IL(10) 
r::rètENSION Fl(2 0),F2(240),F~'240J,LË(3),FN(3) 
l NT EGER 0 A T A C 

C 
C 
C 

8 FORMàT(9f6.1) 

gg 10IJ1,~~19~~13Dt~É~bf~:~~f~b!~~1f~~),I=1,8) 
c 20 
C 
c 
C 30 
C 
C 
C 
C 
C 60 
C 6ù 
C ' 70 

,C 
C -
C 'SO 
C 90 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 130 
c' 130 
C 140 
C 
c 
<;. 
C 
C
C 
C 

PORf'IAT(8X,8A4) . . 
~=l;~=u;OO 50 I=1,2790:DO ~O J=l,S"N=N+l 
li' (N. NE. 31) GO TO 3.0; N=O • M=IH 1; GO ,1'0 40 
BDATA(N,M}=FLOAT(DMl'A 'J,l» ;40 :CONTINOE;50 :CONTINUE. 

N.::IO"DO 701=1 720,3;DO 60' J=1,30. 
ARR,' f1,J) =RDA.fA{I,J) ;ARRl (2,J) =RDATA (1+1 J.) 
AR3l 3,J)=RJdrA I+2~J) ;CALL FRINGE(dER1,FN,EL) 
N=N+ ,F1(N)=FN( );i'L(}l)=FN{I);F3(N)=FN(O) 
CO NT IN U E ; fi = 1 ; fi = l 2 ; DO 8 \) 1-= f 2 u 
PUNCH ~O, (Fl (K) ,K:::ii,N) ;PUNCH 90 r.(F2(K) ,K-=M,N) 
PUNca ~O, (F3i'lt<)IK=M,N.) ;M=N+1,N=lj+12 , 
CONT1NUE- ' 
FORMAT (12F6.3) 
STOP;END 

SUBROOTINE FalNGE(ARR1,FN,EL} 
DIMENSI8N ARR1 (a· . 
DIMENSION AR.al (J,JO) ,ARR2 (3,210) ,EL (3,3) ,LE(3) ,FN(J) 

N = 1 ~ DO 1 4 0 l = 1 , 3 ; DOl'O 0 J = 1 , 3 0 
'AREL II' N) =A.RB~1 ,1 J) . 
Ana2 I,N+2)={ARR~JI,J)+ARR1JI,J+1»/2.0 
ARR2 I,N+l}': ARRl I,J)+AR.H2 I,N+2) ){2 •. Q 
AJ1R2 I!N"'~)= ARRl I,N+2)+AR 1(I,J+1 }/2-0 
N=N+4; 1 ùO :CONTIll.t: ' 
IM=IK=IN.::=O;DG 110 J=1 119 
DIP=ARR2 (1 J+l)-AH.R2 d,J) . 
IF ( DI F • G t. ~_ 0) li li J J) .::= l ; IF {D IF. L T. 0 _ 0 ) N li (J) :- 1 
.IP{DIF.E'.2.0.01 NN J)=O;11CJ :CONTINUE;M=NN{l) 
DO 1 20 J;;;; 2 1 1 9 ; N.=;; N (J) 
.I.F(i:1.:::Q.N.lliD.M ... NE.a) GO TO 120 
IN=IN+1;IF(IM.EQ.O) tM=J 
IL(IN;=J;U\=In+l;120 :CONTINOE 
Fl=Ii:1/IL(1)i f2 =((119-IK)/IL(IN)) 
F=IN+-Fl+F2;!JO UJ J=1,3 
LE (J) =J119 .. J/ (EL <Wb1 +EL (lf 2) .. EL (1, 3»)) *EL (I,J) 
F 1 11 = 1 El) / IL ( 1) ; f 2 E (J ) / L (1 N) ; F N (l:) = F - F H-F:2 M 
CONTIN E; ~l D 

lit. 
~* 
,'* .. 
;** 
** ** 

j 

" 

, . 
, 

1 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

la 
r 11 

12 
lij 
15 

\ 
19 
20 

",:- 2 5 
- \ 2b 

27 
31 

,,' 36 lia 
ltij 
47 
!td 
4~ 
S() 
51 
52 
56 
58 
61 
6b 

67 

70 
71 
74 

75 

76 
78 
79 
80 

L 
C 
C 
'
C 
C 
C 
C 
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L-
t:'hOG5.à:1 TO EVAluAIt TriE VOLU~;::TRIC i1ASS 
J::'.'iSITY t\~D THE LOCAL THfcKNESS OF NEWSPR1NT 
Pà?iR SàdPtE NO.38 • C 

C 
C 
c 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

JI< Ilj2~T TO THIS PROGH.d,'I IS AS FOLLOWING: _ 
* IAT~ (I ,J): APPARENT THICKNESS I1EA3UREMENTS.,' 
* ~al1jr,J): APPARENT 3ASE LJ:~E MEASUBEdENTS. * SHlrT(I): THE A110UNT .t3ï WHICH THE BASE LINE * iS SHIPTED IN ORDER Ta FALL WITHIN 
* THE LI NE AR R ANGE OF TEl E FOTO NIC * SENSOR. * DT.1,2(I): DIGITIZING REFGRENCE POINTS OF THE 
*' àPPARELiT THICKNESS ,1EASUE.E6ENTS. * DB1,2(I): DIGllIZING REFERENCE peINTS OF THE * APPARENT 3ASE LINE .1EASU8.E1'5ENTS. 
* .LU (l, J): APPARENT G aA:1~.\GE ~EA5URE~ENTS. * Dd1,2(I): DIGITIZING REFERENCE POI~TS OF THE * APPARENT GaAM~AGE I1EASOBEl'IENTS. 
'" BW (1) ; BASIS WEIGHT A~D ABSORBANCE VALUES * OF THE MULTl STEP l::!ANDSHEET. 

DIMENSIb~ ATM ~40 ~2o~~ABM (40, 26) bOT 1 (26) ,DT2 (2o~~DB 1 (26)' 

gf~~~~~g~ ~~i~~~~~tL~LJ~61~~f~J~(~~f) fg~~~2~&rDT~~1~b,26) 
DI M E ~~'S ION t'i T 14 a , 2 6 , i.1 T D 40, ~ 6) , ô W ( 1 6) , A B ( ~ O) l t 0 E N ( 4 0 , 2 b ) 
DI:1ENSION Ali ~0.(2lJ ,KYP 10,lS),KY~(lû,15),S'rep(10) 
Dli1ENSlùN ID T(J), POS( SO),lS'1'EP(TO) DEN(40,26) 
D 1:1 E ~ 5 !o l'l l Hl S (1 û) ( K Z 1 (1 0) K Z 2 ( 10) , r< z ~ ( 1 Ù) 
DI:1E,'4SION DTM(liO",2b) ,T~l l4a,26),SRT(40,26) ,ASaT(40) 
I~TEGER IDAT /,,','*',,_1/ 
liB IT E (b 1) 

1 FO a riA t (~ 1 • ) 

1000 
DO 4000 J=1e,26i.READ(5,10ÙO) LNT(J) ,Dïl/J) ,DT2(J) 
Fcar1ATCI5 2.c8. t) 
N=1;M.=10

ù
-SO 3100 II=1,4;READ(S,2000) (ATM(I,J),I=N,M) 

2000 FO Rl'! AT (1 F 8. 1) , 
N=N+l0;l'l=M+1v

L
-310ù :CONTINUE;'QOOO :CONTINUE;DO 6000 J=1,2b 

HEAD (5,11 00) NB (J), DB 1 (J) ,Dlj2 (J), SH.1FT (J) 
1100 f01ü'lAT(I5 3F8.1) 

Il = 1 ; ,1 = 1 0; 5 0 5 1 0 Ù l 1 = 1 , 4; BEA 0 (5 20 0 0) (A a 1.'1 (1, J) , 1 = N :1) 
N=N+10;~=M+10;51JO :CONTINUEi6000 :CONTINUE~DO 8060 J=1,26 
nr:AD(5,1000) .l:.ND

J
J),OM1(J),D1'l2(J) -N=1;M=10;uO 7100 II=l,Q 

RL\O(5 2000) (.\1'\1) l J),I=N ,1) ;N=N-t'ù;M=tHl0;7100 :CO~TI:iUi:: 
8000 CON'!I~d1J:;;REJ.Dt5, 15ù) (1HI(f) ,.1=1,10) ;READ(S,d100) (AB(I),I=1,10) 
810U FOR:làT(lUFd.' n , 

RE Il D l 5 , 81 1 0) dIo5 ( 1) , (K Z 1 (1) ,1 = 1 , 1 0) / 
8110 fOdLiAT (1115~ 

REAÙl5,8110 Il1IS(2

b
, (KZ2JI~,I=1,10) 

READ5,8110 IHI5(J , (KZJ l ,1=1,10) " 
NH1= U;~H2=10-NHJ=1 -DO cl 2 1=1,10 " 
IP(i<Zl(I~.EQ.b) NH1=NH1-1;lPCKZ2F).EQ.0) NH2=NH2-1 \ 
IF(KZJ(I • E'>.2. 0) ~-lHJ=NHJ-l;3120 :CONTLNOE;CALL SORT(AT~) 

1 CAL!. SCiR (A..t3i1) -CALL soaT (AMD) ;11=1; N=20- oc 8595 L=l 2 
eSBS FORMAT(' l' ~//(49XI.'APPàRENT ~ASS DISTRiBUTION READfNGS', 

.60X, 'ROW'.lLX, COLUiiN·.!./,blX,t12,2X,12} 
IIll l T E J 6 , d ::> B 5 } ~l, J \ ~ li l T E (6, tb 2 0 b (I? 0 S j Ii<.:) , 1 K = 1 , 1 2 6) , (1, r = .1 

8590· ~~tTi(~~~~~~ '~~~M d3f;'bg~ (Sr: (A~~ h ~3) II=~, N) r '-

ct=21;~=ijO;d595 :CON'tINuE ' , 
\o/EITi(6,dOOO) npOS(Jl) ,Jl=1,43), (IPOS(J2)',J2=1,~J) ,(B~(Ir 

.'rAB(I) ,I,I=l,lu), (IPCS{JJ) (JJ=1,43) 
&àOù r-'Oa,1AT (' l' ,/////{/////// ,5ux, ',HS5 DISTB13UTION CàLlùRAT', 

• ';ION D.\TA' ,///,4:JX,4JA 1,/,45X
f

'ABSOrlfiANCE' (!+X, 
• ,~ .J t\ 3 r s _ W 1:. 1 G ri 'r l G ~/(12) , (4;(, , PO NT', 1 , 45 x r ... 3 li 1, / , 1 ~ (4 a x ,-
• ;:4.1,1 )j{fF4. , ~ T2X, 12 ,..Il,,//, ~5X, 43A 1)' 

DO ~.i 0 Ù = 1 , 4 U ; DO 9 1 u 0 J = 1 ,2 b ' 
AB 11 (I , J) = i\ a li (I, J ~ - SHI FT (J) - ( C B 1 (.J) + D B 2 (J) ) /2. 0 

~ ~1 t ~ ~ r ~ A 3 ~ 1l~ ! M i ~ ~ J r ~ l è ~ ) (! ~ 3 f )<~, ~! '~4 t 9 1 0 a ; c'o N T l ~ U E 

i 

( 



d2 
84 

{ 85 
8,6 
d7 
90 
93 
~~ 
95 
98 
99 

102 
106 
109 
1 l 1 

112 
lh 
115 
110 
118 
119 
120 
121 
U2 
123 
124 

128 
1.2 9 

130 

134 
137 
138 
141 
142 
145 
149 
153 
155 
156 
157 
159 
lbO 
163 
164 
165 

166 

168 
16:1 
172 
173 
17,6 
180 
181+ 
186 
lB7 
188 
1a9 
190 

192 
193 
194 

C 
1... 
C 

.L 
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92. J v CO N TI:-I J E i .Ja l l' E J b , 9.J ù ù) 
9JJù FGn:1A'l',' l' '/j,-,:,X, ']'H1CK'ŒSS .iEà5lJREi1ENT RESULTS OF'~/f 

.52i,"l't1E NUSPo.i~I.' ?Ai?ER SA~PLE NO.Jd',I,b41,' (:1ICROib) ) 
~ C:' ~ R l ~ ~ ( 0 f 9 ~ ù J) (1 ? a .5 J J A) , J A = 1 , 1 Ù cl) , (J.' J = 1 .(, 2 ~) , (~P C S~ ( J B) , J ~ 1 , 1 Ù a ) 
:J :J U url,; tL. " f J _ (j, 1 .. ;( , 1 cl ii 1 , / , 2 0 X f 9 (l 1 f 3.() , 1! 11. 2 , 2 A) , /, 1 4 A , 1 ... cl,\ 1 ) 

OC 9 ~ 4 .l. = 1 , ,hl ; JO '35 J ù J = 1 , 2 0 ; :'i T ( , J L = 'U1 l ( J) , 
9 S J J T d 1 ~ l , J) = r ~ (I, J) ; 9 5 -+ 0 : C J ~-JT l NUE; Où 'h S 0 = l, -+ <.1 
':1 5 5 ù w R l 4 l:. «J , 9 () Ù 'J ) l t \ ~ T (1 1 J l ' J == 1 " 2 0 ) 
9b0ù fJR:1h't(' ',13A <.,lX '1 l1X,..::b{13,lXP 

IF (I ci 1 ~ ( 1 ) • E ~. 6) GO Ta 9 b 55 ; ~ A= ri: Z 1( N ri 1) ; I~ B= Nd + 1 
CALL H~5Tb(I11,4Ù,2b,0.J KZ1.NHl KY~,rlYN A~EAN STEfl) 
~EA~=ALEAN;Ifi:jB-lù) ,)b6:j696256~62d;9bO~ :DO ~b20 I=1 L NHl 
DO 9 0 11) J = N fi , l ù ; r\ Y ? (1 , J) = ; 9 6 1 : K Ï N.j l 1 J) = 0 ;. 9 6 2 0 : CO ti rI li a E 
GO TO 9&~809bL5 :JO 9b26 1=1 NHl o KYt'"I,lû)=u 

'1620 KYN(I,10)=ji.9028 :~RITE(b,96jO) (i?ùS I),I-=1,108),:1E.\N 
96 3 ù Fa ;'U AT ( , " J3 x: É 1 ù dA 1 , / 1 f 4 x: l ' HIS l' OG lU SIN F a IHU l' ION :', 

• 10X, 'dE'-.\N VALU =' :1:4) 
Dù ':104U 1=1 SH1;ISTEl:J(I)=STEP{I) 

9b 4 ù" W RI TE ( 6 f 9056) rs TE P (I) , (K Y li (1,11 - K) , K= 1 1 10) f (K Y P (1 «L) (L-= 1 ( 10) 
9b5C iOB.:1A1'( '(8X('STEP SlZE1=',!3,10 (2X,IJ),2X, MEAN', lù(~;(.Ij)) 
9 6 ') 5 00 9 7 0 a l = 1 , 4 u ; 0 D 96 9 0 J = 1 2 6 " 

A [1 D (1 f. J) = 1 Ù U ° J - A :1 D (1 , J) * (1 60 . 0/ (D ~ 1 (J) - D M2 (J) ) ) , . 
DO 96bU N=l,Y 

î~~~~g~f:~l :~~=~~ ~~~ :~~~~i~gJ-i:it: t1:~~j~:lll 21~~~j~~1) IPIAL1D~.I"J .GL •. \BlN).AND.r.MD I,J .LT.Ai:! :/+1 Y1-.\8 N) 
If(AL"1DJ1,J .~E.AB(N) .AND.AL'1J I,J • LToAB tH1 Y2=AB ~t1) 

~ b 0 Ù • ~ ~ ~ ~ ~ f / ~ , l ~ g )( ~ 'ex)l : ~ ~ f i ~ ~ t ~ ~ (: ~ 0 ~ T ~ ~ ~ ~ ~ ~ ~ 6 J : ëg ~ ~; J J 
WHI T E (b, 971 ù) 

97 1 li F a a ~ At r' 1 ' f.(,/ § 5 2 X T ' G El A MM AGE D IS TRI 8 UT ION RES U L T 5 0 F' 1 ( , 

'~~~t~~6~9g0~fl~~~S(~~f;~à~~~~5~)~JOj~3~'~~~f:{~Jg~1J~~! 
.JB=l lÙtI.) "DO 973u !=1 40'DO 9720 =1 26 o MTD(!,J) =1'MD(.l,J) 

97 20 D 1\1 (L J t = T MD ( l , J) ; 97 3 Ô : éON T HW E ; 0 a ~ 7 3 ~ 1=1, 4 0 
9735 IlifilfElb,g6ÙÙ) l, (I1TJ (I,J) J= ~,26) w' 

IF(Iti S (2) .i::\,1.0) GO '1'0 9745" NA=KZ2 (NH2); NB=NA+l ' 
CALL HI$tù{T~D,l+ù,26,O.O KZ~,NH2 Ktr KïN,AMEAN STE2) 
l1EAN=Ai1EAN;IFfNB-1U) 973~69741é911ud7J7 :00 9~40 I==1

f
NH2 

gg i~j~7~Jt~74~;~5g(§1~~=Il~~~H2~~i~ti;ib)~69t·~jg2:~~~N1~~~O)=O 
9743 liRITr.(o,90JC) (IPOS(I) ,I=1,10~) ,~EA~;DO 9744 =1,NH2 

ISTEP(I)=STEP(I) . • 
9741.4 iiRITE(o,965ù) ISTEP(I)'jKYN(I,11-K),K=l,10),(KYI?(I,L),L=1,10) 
j745 DO ~76ù 1=1 40;00 9150 =1 , 26 

DEli(r,J)= (nTti (I,Jt/TM1 (I,J)) *1000.0 
9750 IDEN (I,J) =DE~I (lcJ ~976ù :CONTUUE; WHITE (6,9770) 
85~u .FOaMt\.T~r ' , 12b;\I, .:ù,,126;\1) 

~~ig fg~~tf~:l:'P):J~~l~j~b.t1ASS DISTiUBUIION RESULTS OF',I, 
.SiX, 'Th: tLLIS?RIL~T PA2ER SA:1PLE NO.3!:1'(/.(o5X,' (KG/~3) ') 

WRITE(b, 95ùù) (IPOS (J A) ,J.l=l, 108) 1 (J,J= 1 ,.:6), (IPeS (JBl, 
.JB=l 10b)oDO 978J !=l,liO 

978 0 li RiT Él b , 9 b 00) l, (1 DEN (1 J) J = 1 ,2 6) , 
IF(IH1SP} .E.,J.J) GO TO §n~~"NA=KZJ{NH3) °NB=NA+1 -
CALL HIS<rD(DtN,ijO(26"O.J,KZj.tNH3,(K1P,(KYN,A~EAN,.STEP) , 
r1EAN=A1'!EAN:IF(i~a-IO)~781,978:J 97b7;9nJl :DO 97ti4 I=1,NH3 

• DO 9782 J=Ni3L.1ü;i\YP(I.l,J)=O;97ê2 :KY(iJI,Jl=OÔ"9784 :CONTINUE 
'GO Ta 97B7"9,SS :DO 9/861=1 NHJ;KYP 1,10)= ;9786 :KYN(I,10)=O 

9787 \ŒI!L(~ .. 96~Q) (Ii?US (1) ,I=1,10~) ,l'iEAN; 0 97BS I=1"NHJ 
IST.:.P{.l.} =S.u:.J?(I) , 

978a ItRITEJb,9bSO) 15TEP (1) 1 (KYN (l, l1-iq ,1\= 1,10), (KYi? (I,L) ,L=1, 1'C) 
9789 ~RITE br~79ù) 
9 7 9 ù f ü E. !'Li ( 1') 

c 
c 

STOP;ENJ ~ 

Sùo"OU"iINE SOR'I(5I:iT) 
DI~E~5ILK S3T(4J,2b) ,ASRT(4U) 
DO j J=1,26;iJO, 11=1,40;1 :ASRT(41-I)=saT(I,J} 

'~ 



c 
c 

ln 

20.:. 
203 
20~ 
"::U8 51 
212 lU 
~'7 
21'J 4v 
22~ 
..:.Lb 55 
229 
233 
236 90 
237 100 
241 1 l 0 
.L4~ 
247 
251 

11.5 

254 130 
255 140 
259 150 
203 17 Ù 
200 

$DATA 

~ 20 l -

DO 2 1'\:0 1 1 oJ 0 ; 2 : S ri T (!\, J) = AS El T (K) ; 3 : C eN T III (1 E; li E T 0 B N : E ~ i) 

SUtli10UTI!1E HISTO (AR,I,J,ST,KZ,N,KYP KHI Al'lEAN,STEP) 

, 
~ 

1 

DIli ENS ION AB ( .. ù , 2 b) f fi Y P ( 1 0, 1 5) , K Y toi cf Ù , 1 ~) , ST E P ( 1 O) 1 K Z (1 0 ) 
I1AH=Gi.DG 9 N~=l"ii FU1An-KZ,WI» 2,9 1 9.;2 aIA'<.!=KZ{NI) 
LON'I1NuJ::;SO.'!=u.U;Du 20 J1=1,J'ùO 10 11=1 l 
SUj=.sU~+Aà(Il,Jl) ;20 :CÙNTI~UÉiA=I*J;A~EA.:i=S(J(1/A;DO 40 Jl=l,J 
DO.JÙ 11=1 ';:;3l) :Aa(Il,Jl)=àMEAN-dH(Il,Jl) 
CO~Tl~UEiD6 ~UJ jO=l,N~A~AX=O.Oj·DO bO Jl=l,JiDO 50 Il=l,1 
I},(A.:lAX-ABS~A.L(Il/Jl») 55,60 fi ;SÙ :CON'rr:sUl:. 

1 

A:'ldA=ABS(AR l',Jl) iOÙ :cc~rT..INUE;STr:P(!.10)=A:1AX/KZ(t'lO) 
I,{=t<Z(:!O) .~f"nl=ù.ù ;ddAX=STEP (MO) ;DQ 110 L1N=1,IX 
l1l!l = 0 • DO 1 u ù J 1 = 1 , J . J 0 9 0 l 1 = 1 l . 
If(AB(I1,J1} .~T.Bl1iN.iiND.AR (d Jl) .LE.Bl'1AX) Mt3=I1M+l 
~üNTINUE; KYP (Mù, ~li) =Mf1; 811IN= EMil: B~A'(=B~J.X+STEP (MO) 
CONTINUE~K2=KZUW)+1;IF{K2.LT.MAXI) GO TO 112 
KYPJ~C,K.Lt=O;GO ro 118;112 :00 115 ~E=K2,11AXJ: 
K'iP ~O,I1E =0; 118 :BMAX=O.Ot' B~IN=-STEF(1'10); co 150 ~N=l,IX 
ljt1= ;DO 1 0 Jl=l J'DO 130 1==1,1 
IF (AB. (Il, Jl) .GT. BL'lfN. AND.AR (Il J1) _ LE. oMAl) Ml'1=tH1+ l 
COtIT nUE; KY~ (riO, aN) =MM;B:1AX=8M1N,lHHN=BMIN-STEPCMOl 
CONTINUEt·IF(I<2 • .L:r.HAXI) ';0 ra 17u; KYN(MO,K2)=0;GO 'ra 200 
DO lbO 1'1 =K2,~l.X.I;laO :KYN(MO,l1E)=O;200 :COtiTINUE // 
BéTU RN; EN D . 

, 

\ 
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oC 
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C 
C 
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C 
C 
C
C 
C 
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C 
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C 
C 
C 
C 
C 
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C 
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C 
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C 
C 
C 
C 
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, II:.l2=300, Pd ùBS= 1000 , :':!'I E~=7 6 r NO EX l 

, ~ 

, , 

*************************************************** 
***** ***** ***** MAIN PIWGliAM ***** 
***** ANALYSIS OF THE RECONSTBUCTED ***** 
***** - INTEHFEROGHAMS ***** 
***** ***** 
**********-----~--------------------_.~---********** 
** ** ** THE MAIN PROGRAM 15 CONS1STED OF THE ** 
** FOLLOWING PdaTS .ALL PARTS ,EXCEPT (1) AND ** 
** (2) AùE OPTIONAL AND CAN BE ACTIVATf:D VIA ** 
** !NPUr CCNTaOL CARDS. . ** 
** 17""!"EVALUATION OF THE TBREE-DIMENSJ;ONàL ** 
** DEFORMATION FIELD :SUBROUT1NE DEFORM ** 
** 2): CALCULATION OP THE STATISTICS OF THE ** ..... * DE F a fi MAT ION FIEL ù , ST li AIN .F l EL D ,. _ _ * * 
** SUBROUTINE STATIS _ ** ** 3): CALCULATIOH OF THE PROBAEILITY DENSI- ** 
** TIES or: THE DEFORMATION FIELD. ** 
** SUEiWU.TINE PDENS • ** 
** 4): CALCOLATION OF THE CUMMULATIVE DEFORM- ** 
** AT ION FI ELD : sua RO UTIN E CUMU _ ** 
** 5): EVALUATION OF THE STRAIN FIELD BASED OR*. ** THE CAUCHY CONCEPT :SUBROUTI~E STHAIN .** 
** 6): EV A LUd TI ON OF TH E THICKN ESS CHA NGES ** 
** OP THE aBJECT :SUBHOOTINE CHANGE. ** .* 7): CALCULATION OF A CCRREIATION MATRIX ** 
** BETWEEN THE DEFORMATION .FIELD AND ** ** THICKNESS CHANGES :SUBa~UTINE CROLAT • ** ** 8): CONSTRUCTION OP SEVERAL HISTOGRA~S FOR ** 
** ANY GIVEN ARBAY sueR AS DEFORMATION, *~ ** STRAIN vFlELD .(.ECT .THE FRE\.:UENCIES -AilE **'t 
** COMPUTED FOR ~HE CENTRAL DISTRIBUTIONS ** ** SUEROUTINE 1:1ISTO _ ** 
** ** 
******~***------------------------------~********** 

** ** ** INPUTS 'IO THIS PBOGBHI AR E AS FOLLOIHNG: ** 
** 1 • THICKLiESS MEASUREMENT RESULrs • ** 
** 2! AREA L'1ASS" DISTRIBU'IION RESOLTS _ ** ** 3: VùLU1iETRIC i1ASS DISTfiIBUTIùN' RESULTS ** 
** 4 PRINGE NUl1BiR VECTOR _, ** 
** 5- RECONSTRUCTION G EOMETRY DATA _ ** 
** b INPUT CONTROL CàRDS • ** 
** ** 
*****************~***********************.***.~**** 

.. 
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l 
2 
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ci 
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10 
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14 
15 
10 
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18 
19 
20 
21 
2~ 
23 
2" 
25 
27 
29 
30 
31 
32 
3~ 
Jf> 
38 
!JO 
!J1 
!J2 
!JLa. 
lif> 

48 
51 

55 
59 
61 

62 . 

67 

68 
70 
71 
73 
74 
76 
77 

c 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
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" . . 
DI :1E N~ l Ü ~ !! 1 J ~O , 12) ( .E 2 (20, 12 t 1.. F 3 (2 Ù , 12) l,. X;1 ES H ( 20, 12) , X (4) , 
DIMEN::;IO~ ï~.i!..::>H(20, I~) ,ZL>EF(4u,12) ,STY(~0,12) ,A.JP(20,12) 
Dl;1::NS10~ B(J~l) (A{J,]),WKAREA(1B) ,AIN"'),3) ,DEFX(20,12) 
illiiENSlùii XliE .. (2U,121,YD.l::.F(20 12)IDEFY(20,12i'Y(<+) Z(4) 
Dl:1ENSION STVAR(J,16 ,ST,1~A!'I(5,16) ,S'L\2(J,lb ,Si'1EA~q3,16) 
DL1.t:;NSI();~ TKNS(2J,12 ,Ti\(20,12),T~D(2Ù,12),A {20,12) 
DII1ZNS1ùN DL (4) ,J~ ( .. D'ON (41'C (1),3) ,CCkd, 7) (KZj (5) , StOPE (2,8) 

gi~~~~~g~ ~~~1~}1~~~~iSf~ii~(~P!~iJHr ,}t~t~/ ;~~~t~)(;~zJi~) 
DIi'l.t:; .. l~ION X?D(.::ù,12J 11"'l) (20,12) lPi)(2u,12) ,STX(20 1 . .::) 
D1èlENS1GN CC AD (2,20, ~2) ,C;;CYO (2,~ù~ 12) ,.CÇZD (2,20,;'~) ,:ITIME (8)' 
DIMENSION CXi)12Ù(12) ,C'ij) (20( 12) ,Ci.Dl2U,12l ,3B.{2u, 12) 
DI:1ENSION cac cll..~()' 7~ ,ARal (.GO) ,ARR2 20) (Cl.C(8,20l7~ 
DIMENSION TMD (",0,12 ,55M{2 Hi) 5S rV 2,10) TCC(3,16 ' 
DII1ENSION ARR3(20(12 ,ARR4(~0!.1~)!.A R(19,'1) ,A2R(1 ,11) 
DOUBi..E PfiECISION A!tRl,ARR2,AB1'<3,AilR4,A1R A2R 
DOUBLE PRECISIOn AINV,CXD CYC CZD,STX,STY XPD,YPD ZPD 
DOUBLE PRECISION XDEF,YDEf,zoêF,STMEANtSTfAR,SMEA&,SVAR 
DouaLE PREClSIO~ SXV,SYV,SXM,SYM,wAAREA,TKNS,TK,B,A,DEFX 
DOUBL E P R ECISIO:V VR Ne E ,Al1EA N, ARRA Y ,A li,. il t'lN, B MNL C l'!N 1 D~N ,DEFY 
DOUBLE PRECISION TaDAITMD,TCC,CCXO,CC~D,CCZD,~CM 
1NTEGER IiJAI /' 'l'.', ,- '/ 
INTEGER KDAT /'1','Y','Z','XX','YY','l1EAN'/ 
INTEGER J DAT ~ 
DO 5 I~l 110·5 :IPOS (I)=IDAT(3) 
R EAD (5, 16) aô M BER, NOC u~u, l RO if ,lC OL" l su M, LA R, JT K; K N= NU /18 ER/2 

10 FORMAT(7IJ) 
R E.\ D (5, 1 5) (1 'n L'i.E (1) , 1= 1, K N ) 

15 EORi1AT(8.r5) 
READIS,bU) NH1'IKZ'!Il,r=115l;READ{S,60) Nfi2, (KZ211j,r:1,Sj READ 5,60) NH3, Kz3 l ,1=1,5 ;READ (5,00) NH4, (KZ4 1 ,1=1,5 
RE AD 5,t)0t NifS, Kz5 1,1=1,5 ;READ(5,60) NH6,(KZ6 r ,I=l,~ 
READ S,bO NH7, KZ7 .Î ,1=1,5 ;RE~D(5,60) NH8, (KZ8 I,I=l,:J 

40 FORMAT112 6.1), 0 

60 FORtHT bI3) 

DO 30 I=1,IROW;JO :READ 5,40 TMD{ J) ,J=I' Ical) 
DO 20 =1,l:R0w;20 :READf5,40~ ~TK(IfJ) ,J=l , ICOL) 

DO 35 I=1,IROW;3S :READ 5,40 TriDAd,J) ,J=tICOl.) 
**** 
**** 
**** 
**** 
**** 
**** 
**** 
**** 

lU oROER TG 1DENTIFY T!:!E oaSERVATICN POINTS ,A 
MATEIl '~ESH(I,.J)' ,WH!CH 15 ANALOGOOS TO THE MESH 
OF POINTS ON Th E REAL IMAGE PLA8E IS GEN ERATED • 
TILIS ~ATRI.A HAS THE LABLE OF THE OBSERVATION POINTS 
AS .. EL L d S rH E l R CO 0 R D INA r E v AL [J ES • 

**** ~ 
DO 8.0 1=1 IROW;DO 70 J=1,IC01;XMESH(I J)=(48-4*I) 

70 YMESH(I,Jr={~*J-26) ;80 :CONTINUE;rHOld=lROW-l ;ICOL1=1COL-1 
**** ,1 

*,.Ie** 
,~~51î (3r l~ ~b;(f ;jfi~~ 7 ~ g~ ci, i ;3f~~~ g~ l 1 S i *~~ 1f ;5P; 1000.0 

10:) FORl1àT(' l' ,/I//
f

281, 'THICKNESS MEl\S(fRÉiH:NT A~D 'fOLUMETRIC', 
*/,28I,f~ASS DIS RIBU~ION RESOLTS :SAMPLE#38'~/,16XI.60(1_'), 
*/.,16X,'* CQ-üfiDINATES * THICKNSSS *' ,5X f 'AliEA',Sl,'* " 
*'VOLUi1ETB.IC .' / 16X,'*' 61,' (MM) ',6X '* 111,''''', 
*2i' tlASS DEN~I'rY ~f),/ 16X,'*' 4X,'.(',~x: 'y, 3X,!* (UCRON' 
*,'S) *,,4Xft(G~ii2) ",,4X 4'tKG/MJ) *1,/,f6X,'*',J 
*16('-'),'* 11 '_1) ,'*',.::C1 (l'-''),'*')) 

WRITE(o,102) LESH,f J) Yl'fESf1(I,J),TK(l J) Tr:lDA(I,J) 
• T LiD (l, J l.," l Y= l Y +- 1 ; u' 11 y • É Q .. 6 1 • OR.. l'y" • E ~_ 1 ~ 3 .. 6.8.. l Y .. EI.2 _ 2 65. 0 R. 

, .IY.EQ.27) IIRITE(b,~04);101 :CONTINUE;103 :CONTINUE 
102 FOEll'HI(' ',lS.<,'*',2{2X,PS.1),2X,'.',D10.3,' *',2(2X,Dl0.3, 

* 2X f *' ) ) 
IwRfTE(6(123) (IPOS(I) ,.I=1(.,60) t'WRITE (6,130) (IPOS (1) ,1=1,20) 
CALL $TAII5{tK,A.:1l~,BClN~It'IÜW, CCL,IflaW,ICOL) 
SVAR \ 1, 1) =Al1~l: S:iEA~ (1, 1) =B~N ' 
CALL Sl'àTIS(TdDAf.AM~fCMN,IRO~,ICOL,IROW,ICOL) h 

5'1.\.;1 (1,2) =AdN;SMiAN( 1 2) =C."!1N 'r 
CALL STATI5(Ti1D,A~N,D~N,IROW,ICOL, LRG~, I$OL) 
'SVAR(1,3)~AH~;S~EAN(1,3)=DMN • ("J 

. l 



79 
CIl 
82 

tlJ 
o Cl ~ 

85 
!::lb 
87 

88 
90 
92 
93 

94 
98 

102 
105 

106 
109 
113 
114 

118 

119 
120 
121 

122 
123 
125 
126 
12d 
129 
1.31 
134 

138 
139 
141 
1~2 

1143 
144 
lit 5 
l~b 
1 ln 
lli9 
151 
152 
153 

C 
C 
C 
c 

C 

C 
c 
c 

C 
C 
C 
C 

c 
C 
C 
C 
C 
C 
C 
e 
c 

C 

105 
1Ùb 

111 
112 
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li 1:1 l T E ( 6 S 1 0 5) (S ii E A N (1 , 1) , 1::: 1 r J) ; 14 RI 1'E (6, 1 Ù 6) (S V AR ( 1 fI) .( 1= 1 , J) 
f'OIHL\! ( ',1 1",2-4 /.. r ·\1E.Ü. V.\Lü E' 1 D1J _ 31,llX Dl 0 .. 3" SX, DI ù. j) 
PORMAT(16/..,'STANDARD DEVIAT10N',D1J.J,4X:,D10.j,SX,D1Ù.3) 
**** 
DO 2222 li EiL:;R~::l, NU~BER . 
RE~L') (5,111) JDAT (1'IHLGRM) ,Ill, .H2,R3, àLPHA, BET!, EL 
~rl~D(?,112) ISfIT~I.IC,fP,JD,JS,JC,JP 
.: 0 à d AT (A 4 ( 3 F o. l, .2 1: b. 3 , oC 6. 1) 
FOHi1 Al' (9I~) 
**** **** READING OP THE PRINGE NUMBERS : 
**** DO 114 I=l,IROW;REAù{S 113)rpl(I,Jj J=l IeCL) 
i1EAD{5,113) (F2(I,J) ,J=tICOL) ;gEAD{~,llj) (FJ (I,J),J=l,ICOL) 
FO R:1 :\ T ( 1 2 F 6. 3) , 
CONTINUE , 
**** **** CALCULA~ION OF 1HE COORDINATES CF THE TERMINAL **.* POtNTS eN THE SCANNING DIBECTIONS : 

**** X (1) =0. ù; y t 1) =EL*C oS ~EET Ab; Z ( 1) = EL * S IN LE ET A) & X ~2) =R 1 

~ [3f ~i {H i ù_(ti~JgJ ~~1 ;l~4)' =0 ~gg~~~j ~ ~ ~~}; ~ g} +ô .1gg~2~3 
Z (4) =Z 1) -o. ~3JDù*li3 
**** **** I~ THE FPLLO~ING LOOP {LOOP 1 19) THE BECONSTRDCTI05 **** COORDINATES TID-NSr;ORMA'tION MATH.lx 15 CCNSTRUCTED 
**,h FOR EàCH INDIVIDUAL OBSERVATIOlj POINT .. THEN THE 
**** DEFORI1ATION VECTOR OF TEIAT POINT 1S EVALUATED 
**** UD SAVED IN THE AfiRAYS :XDEF (1fJ) RYDEF}liJ~b 
:::: ~~IF~~ti~I~=H~IET~;D~~~~R~A~~gN paI=TB~ ER~ TO 
**** DO 119 IM=l , 1:ROW;DO 118 Jl'!==l ICOL- XOP=X~ESH(IM,Jl1) 
YOP-=Yl1ESH(IM,Ji1) ;.PN1=F1 (IM,JM) ;FN2=F2(IM,J~) ;F!-l3=F3 (Il1,Jt1) 
CALL DEF.ORM(XOP,lOP X Y,Z FN1,FN2 Fi.O,B NHLGR111 
lDEF{IMfJM)=a(1,1);YDÉF(IM,Jri)=B(~,1);1'8 :lDE)?(Il1,J~)= 

.E(3 1);119 :CCNTINUE 
,If (tTI<. ti E. 0) CALL CHANG E (ZDEF, NHL3 Rl.'1,T KIlS 1 K2, l POS~ I1WW, IeOL) 

- **** 
IF (NOCOi'lU.EQ.O) GO TO 15~ 
iHUTE(6,12ù} JDAT{NHLGRM),.(IPOS(I) ,.1=1.(00) ,~IPOS(J),J=1,57) 

120 FOndA'!"'l' ,111/,2bX , 'RECCNSTBUC'tION RE~OLTS OF " 
*'INTEli.f'EROGRAM' /,2oX,A4,' OF THE NEWS-PRIN! PAPER " *' SAM PLE ;3 cl' ,1,5 0 X, , (NON-CU M~ULATI V E DEFORMATION l ' ,1/ t 
*16X(..60A1,/,loX,'* CO-ORDINATES *',141, 'D'EFORMA'r10NS 
*,15.11.,'*',/,101 '*' 4X , '1',71 'y' 3X,'.' ,7i. 'X',121,'Y' * 1 2 A , , Z' 7 A. , , * f /, ~ 6 X • *' 1 6 A 1 " , 4 1 Al', * f) 

éALL S'rA fIS (XDEF 1 v RNCÉ, A MÉA N, l aow , fc CL,! BC li!. rc aL) 
STMEAN{1,NijLGHM) ==àMEAN;STVAR (1 NHLGali)=VBNCt: ' 
CALL S·tA TIS (YDEF , VRtiCE, A lŒA N, IROif. 1CCt., IROW, ICOL) 
STI1EA~(2 ~HLGRl1) =AMEANjSTVAB (2I.NH GRM1=VRNCE 
CALL S'tA T IS (ZDE7 , V llNCE, A I1EA ~, 11:(0.! Ica .. , IRa W, ICOL) 
STMEAN(3(NHLGRM)=AMZAN;STVARJ3fNHLGRM)=VBNCE 

,IY=O'DO 1251=1 IROW;DO 123 =1,1COL 
Il WRIT,ËJ 6 ,12 .. ) XMÉSH(I J) H1ESH{I J) XDEF(I J) ,YDEF(I,J) 

• ,ZDEF IÉJ) ~1!=I~+l; If (If .EQ: 6o.6~. f Y.BQ. lj2 .. OB.IY. EQ. 2~4 
__ OR. l ;, Q. L7o) ~RITE (6,20li) s 123 .CONTINUE ' 

124 FOR~AT(' , 15X,'*' 2(21 F5.1) 2X,'*',3(2X,D11'.4) ,2X,'*') 
1'25 CONTINUEi WRI'rE(61.1~8) (IPOS(K'NF> ,K~F=1IbO)' ,-

WliITE(6 12o)}Ii?OS(I) 1=1,20") 
l~b FORl'!AT(t ',1 (lb.{,'STATISTltA1 BESdLT3:',1,16X,20Al,/1 

*,31X,'~EdN Vd ... UE' ,5X,'ST'ANDARD DEVIA;çrON ) 
1 ~ 9 W RIT E ,J b 1 l f 7) ~,K D ~ T .< 1) ,S T M Z ~ N (I 1 N V L'; il li) 1 ST y A R JI, N HL G B M) 1 r = 1 , 3) 
1 .i. 7 F 0 il. :1 A... t ' 3 1 5 I( li 1, - DI Et J:.C t l uN, 2 i. , i) 1 1. 3 , ~ A , iJ 1 1 • J , l,IX) ) 
12d FLJïii1A'r ' ',1 X ovAl) 
1JO FORtiAT l ',11, ~6ï, 's-TATISTIC.\L ilESULTS:',/ ,16X:,.20Al) 

IF \J D.1J. J) GO TO 132; E~ ;~::ST .'lEA~J Jl , N HLGRi1) 
CMN = STtt EA N !2!.:{ r1LGR M) ; D 11 N=ST l'1 EA ~ (j, NHLG RM) 
C1{LL H~.sTO XLiEF,i3MN,IROW,ICOl,KZ1,NH1 / IRCW,ICOlJ 
CALL HISTO YJEP,CMN,IBOW,IC01/KZ2,~H2,IROW,ICOL 
C.\LL liISTO ZDEF,OMN,I~9!,ICOL,KZ3,!IHJ,IROW,rCOL 

.. 



( 

154 
155 
156 

157 

161 

166 
167 
168 
169 

171 

17~ 
17ô 
177 

1130 
181 
184 
185 

186 
187 
188 
189 
190 
192 
194 
196 
197 
198 
199 
200 
201 
202 
204 

. 205 
2ùo 

L07 
,208 
~11 
213 
214 
215 
'217 
218 
22U 
221 

, 223 
226 

°233 

236 
237 
2.39 
24Ù 

C 
C 
C 
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n:(IL>.EQ.O) '-'0 ro 139 a 
132 "RiTL..\Ut13:3) JDA.r(NHLGEMt,(IPOSlI) ,1=1,60), (IPPS{Jj,J=1/57) 
133 fOk.'1,9...I. ( l' ,////,321:., 'PROoAarLITr OENSI'fIiS CE' TH~',1,32;(, 

*'DEFüE.:1ATICi.~ FIELl);.t'CIN'r ' A4,/1,16X bOAl / 16X '* CO-', 
*'O~DINATE.S *' (10X(' i?RGBABfLITY DE,~sfTIES' ,,{ox,f •• ,/, 16X, 
*"*'l4A 'À' 7X i',Ji. '*' 7X,'X',12.(I'Y',12X,'Z ,7X,'*', * / 10 X {*' 16 ~ f '*' ~ ~ ,\ 1 r,.,) 

CALL PUENS (Xj)El\'iD~F ,ZDÉF,S'rVAR,ST;1EAN,XPD I 'iPD,ZPD,NHL.3R:1 
• liiüW,IC(1) jiY:U·DO 135 I=l,IBO,,;JO 134 J= I,ICCL 
~RITE(o,124) .(I1ESH(I J)f. 'ii1ÊSH (I,J) ,XPD(I J) Yl?D(I,Jl 

• ZPD(l,J) ; Iï=IY+l; lE (h.i Q.60.0R.IY. EQ.13~ .. Oa.IY .. EQ.264. OR • 
• l Y • ~ loi. 2 7 0 ) \'Î BIT E ( 6 !. 2 0 4) ; 1 J q : CON T l ~ U E; 1 J 5 : CO N TIN U E 

. Ii RIT E (0 , 12 8) t IPO g (l\ NF) , K NP -= 1 , 6 ù ) 
139 IF (lS_LQ .. O) GO ra 205 

CA!.L STRAIN{ADEF,YDEF STX,STY,IROIi,ICOL) 
WBITE(6,140) .j0A'f (NHdR~J , (lPOS (Il) ,.Il=l ,61), (IPOS (I2) 

• 12=1 Sb) 'IY=0 
14J fÜR,1At('11~//11,28.t,'EVALUATED STRlIN FIELD AT POINT ',H, * / / -,lb X.f. 61 il 1, / , 10 X, 2 { , * EL E~E N'I * , ,It i. , , EX:;{' ,7 X, , Z 1 Y' ,4 X), *', * / 16 i., '" e' *-' 'l,A 1 ' *. 21 A 1) ,*- , ) 

I~0\J2.::: (tROW~/2)*2;D6 lq3 1-=1,lROW2,2;DO 141 J=1,ICOL1;II=I+l 
WBITE(o,142).. lÉJ,?TX iI,J) ,STY (l,tJ) ,II,JtSTXCII"J) fSTY (II,J) 
IY=IY+li·IF(~l. Q.o3.CR.I'i.EQ .. 13:>.OR.eIY. Q.207.0B .. Y .. E'J .. 

.. 279) wE TE{b 204) ·141 :CONTINUE 
142 FOR:1A'I{' , 1~X/2(1* '12,' ',12,' * ',2(D9.2,1X» '*'l 
14J CONTISlfE;IF{j.:aon:.-EQ.fROloil{ GO TO 146;DO 144 J=l,fcOLi 
1~4 WHlrL(o,145) IROW1 ,JfSTX (IIWW1 fJ) ,STY{IROW1.cJ) . 
1 4 ~ F 0 a ~ ri. 'r ! " 1 5 ,(, , ~ 1 _ 2 l' , , , l 2 , *' , 2 (D 9. 2 ,,1 X) " • , , 7 X,' * , , 

*21X,'*'} , 
14b WilITE{6(147) (IP0.3{Il),Il=1,61) 
147 FORMAte 1 1SX,olAl) 

CALL StAT 1S l ST.( ,S XV 1 SXl1, IROlJ ,IC DL, lB CW1,IC 011) 
C~LL STATIS STY,.SYVJ.SY.M,IROW".ICCL,IBCW1,ICOL1) , 
S~l'1( 1,NBLGR~·) =.;).\.1: S!:iM(2, NHLGtdi~=SY~ ,> 

SS'I(l,NHLGRtl)=srV;SSV(2 NHLGRM =SYV 
WHITE~6,126) (IPOS (1) ,i'=~ ,20);W IT~ (6, 148) KDAT{4) ,SX~f,SXV 
WIU~E~~/l~8} KDAT (t) .t.SYMfSyr 

14é:1 FOR:1..\ .. \ ,"16X,A2, -~TRA N: ,3X.,D11.4,4X,Dl1.4) 
1F(JS • .2Q.O) GO TO 205' 
CALL HISTO(STX,SXM,IROW,ICOL,KZ6,NH6,IROW1,ICOL1) 
CALL HI STO (STY ,.sn. , l R_~W ,_IC.OL ,J{Z6, ~H 6 , IROW l, IC011) 
GO TO 205 . 

158 ~lLR= (N HLGil ~/2) *2; IF (NLR. EQ. N HLGRI1) L08=2 
IkitiLR_NE.NHLGRI1~ LOR=1 

159 ~oR~~~1fi~~~/~5:ïJ~~f~~~6N~iE~~4IbHIRls3~ts(~~OtJ~~R~E~6~:) * 'RAL1' 1,2bA,~4,' OF THE NEWS-PRINt PAPER SAtiPLE '38',/, 
*13X, 'CUiÜ1ULAT l VE DEFURtiAT10tlL' ,II, 16X~ 60,\ 1 ,/,J6X,' *. CO-' 
*~'ORDINATES ',14X, 'DEFOR:U.LIONS (151,'*' ,1(16X,'*',4X, 
: 1 gl t ; t * : y ~-~ l f' ::: ' 7 x,' x' , 12x , 1 y' , 1 .G X , , Z' , 7 X, *', / , 16 X, l " 

CALL CUM6 (XDEF /.YD1F -' ZDEF' ;CC.W ,CCYD ,CCZD, NflLGRMrIBQW,ICOL) 
DO 161 I=l.IliOIoj· DO 160, J=1,ICOL;CXD (I,J) =CCXD( OR I,Jj 
CYD(l,J) =CCYD (LOR,'I"J); 1 bO :CZD (l, J) ::CCZD (LOR,I"J) 

161 CONtINuE 
CALL STATISt:;XO, vs. MCE

N
AliEAN

2
1ROW ,lCOI,IRCW ,ICOL) 

~IffA M~ l"f~M 19~9~ ~.:g~Q&i~ir ~R j~ô~ ;tggf; ~~g~ ~frOL) 
ËXIrA~~iT~~~g~~), v~~12~ i~ ~Xt t~6t ~~~ f: I~~~, 1COL) 
STMEAN (3{NHLGR~) =Aè1EANiSl'VABj3cNliLG-RM)=VRNCE . 
l Y = 0 ' Ii IJ 1 03 1= l, l ri 0 \01 i Du 162 = 1, lC aL 
WRl;TÈ(o,124) Xi1ESH,I,J) YMESH(I,J) ,CXD(I J) CYDCl J) 

.CZD (l,':;) jIY=fY+l; lE {lY.t\i~60.0a. IY. EQ.13i. 03.1Y. EQ.2~4. OR • 
• IY.ÈIoI.27b~ w~I'!'E (b,204); lb2 :CONTIIHIEi 163 ;CONTI!lUEiWRITE 

• ~~f J ~~~ ! f 2 9f ~~g~~ ( ~r :Si!1 ~~~~ 1 ~~~~rJ~ ~ i ,~~ Ji E11L( ~kf.~Ri1) 20) 
.,I=1,':s)iIF(JD.EQ .. û) GO TO lb5;B~iN=,STL'iEAN(lLJJH GRd) 

C AL L H l ~ TOI C Xi), i3 Li N , l R 0 li , ICa L , K Z 1 f, N H 1 J' l ROlf , .L. COL) 
C:1~=ST.:1EàN 2 J.~HLGRtl) ·DMN=Sl'i'lEAN(J,NHl.GR~) 
CALL HIS'l.'O CYD,CtlN"lIWIt,ICOL,KZ2,NH2,IBOW,ICOL) 
CALL HISTO CZD,D~N;liO~,ICOL,KZ3,NH3,IRQW,ICOL) 



). 

241 

.GLU 
244 

24-
'L4~ 

25Lt 
~55 
257 

262 
~6J 

26b 
269 
270 
~71 
272 
273 
275 
277 
279 
281 
2l:i2 
283 
284 
2l:iS 
288 
291 

299 
30.2 
3ù4 
307 
309 
311 
313 
,31 b 
31cl 
320 
322 
324 
326 
32<;i 
330 

,336 
338 
341 
344 
347 

• 35ù 
353 

'356 
359 ' 
362 
364 
36b 
36d 
371 
374 
377 
379 

- , 

c 
c 
C 
C 
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lb5 If (IP.l:i,,;.O) GG Tl) 17ù~C.\L1 PDENS (CXD,'CYD,CZD,STVAR,STMEAN 
• ,ÀPD,ypr;ll~iJ,NHL~R!1,1110~ ,ICOL) . 

',qHIi:J,0f 106) JDiT (NilLGtiZ'i), UPOS (1) ,1=1,60), llPOSJJ) ,J==l ,57) 
166 Fë.;'IidA.J. ( l' //11,32x,'EBOBAEILltt ;)Et:l~I7IES di' TH.a.:.',1 32.< 

*'DEFCft.1ATIOrJ ;;l2LD;PCINT ',à4(1,3Jl,'(CUfH1U1ATIVE DEFoaM' 
*,'àTIG.'O ',;/,1u..;:,6üAl,I(16X~'~ eO-üE1DINAIES #' ,10Ir'PROI * 'BJ.BiL1Ti ')i:..~SIT1ES',1uX '*',j,16,{,'*',4;<,'X',7X 'Y ,31 
*~*' 7.<,'}..',12X '~1,12X .. 'Z( 7X,'.',1,16X,'*',loAl,f*',41t\1,'*'l 

l y = 5 ; ù 0 1 fi cl i = i , l R 0 li ; DOl 6 ~ J == 1 , le 0 L 
.RITi{6, 124) X.~lESéI (1 J), YMESH (I,J) ,·X<?D(I J) ,YPD (l:,J), 

• Z.?D~I,Jl ;IY=1l+l ;1F (ÎY.EQ.60.0R.IY .. EÇ. u~. CR.lY. EQ.2ù4. OR • 
• Iy'r;~.27~) ~R~TE,6,.2q41; lb7 :CO~TI~UE;16::i :ç:O!iTINUE;~R1TE 
• (6,1 .. 8l (..Ll>O::>~i\NF) ,KNF=1,bO) " 

170 rF(IS • .ir,.:.Ù~ GO Ta 205 

~t1~E1~:th}(CjgA~1~Hf~~Mf;h~5~~Î~ffO!}1;'1~6~), {IPOS (12) 
.,J:2=1,5bl ; IlWli2= (IBO\d/2)*2;DO 172 =l,I4<O\ol2,2;DO 171 J=l 
• l CO L 1 0 Il = l + 1 , 
'R1TE(~ ,1112) J:,J,S7X (I,J) ,STY (It,J) ,II,J,STX(II,J} ,STY {IIl,J} 
l Y = l Y + 1 .; l F (1 Y • E1-i? 3 • OR _ 1 Y _ E Q. 1 J '::le 0 R. 1 Y. E Q .. 207. CR .1 Y. E Q. 2 /9) 

172- ~~~~H t f";o) ~~)d 16ii2= ~3~11~3 ~~l GO TO 174; DO 17 J J = 1, IeOL 1 
173 WR1TE{o, 45) IROloll

f
J,STX (I1WW1 ;J) ,STY(IBCWl ,J) 

17 .. WB.1TE~6 147} (IPUS( 1) I1=1,61) 
CALL STAl'ISj5TX,SlV ,SII1, IROW,lCOI.,IBC'W1 ,1CCl1) 
CALI. STATIS STY,SYV t'SIM, IROWt.ICCLI.IB.CW1,ICOL1} 
SS:1J 1 ,NHLGR )..-:5X:1;S.:>1112,NH1GJiMt=SlLi / 
SSV 1,N"HLùRM)=SXV;SSV 2 NHLGRM =SYV 
WRI: E(6,126} (IPOSJ1~, =',20);W ITE(6,1~lj) KDAT(4»)'S:H1,SXV 
WRITE(b,148) KiHT 5 SYI1 SYV:1F(JS.E~ .. O) Ge T'O 21b 
CALL HISTO(STX,SX , Bow,fcOL,KZ6,NH6,lBOW1,1C011), 
CAL L if l S l' 0 (S T y , S Hl ,If, 0 \;l , 1 COL, Ki' b, li Hô, l fi 0 il 1 , 1 CO L 1 ) 

203 FO RtUr ( , l' ) 
204 f 0 LiI1 AT ( , 1 ' , / /1 l 
205 NXY=NHLGEU1/2; ~YI=NXY*2;IF (NYX.EQ.'NHLùBl1l Ge Ta 248 

DO 247 1=1 IB,ùWl'DO 240 J=l 1CULJ'ARR3(I J)=STX(I,J) 
24b ABR4(I,J}=STY(I,j);247 :eONTINUE;GO TG 2~22;248 :DO 250 I= 

.1,IùO\i1;bO 2 .. 9 J=l,1C0L1;ARRJ(I,J)=(.lRR3(1 J}+STX(I,J»)/ 
- • 2. O~2~9 : ARR4 (I(J) = (ARR4JI, J) +STY (IL J) )/2.6; 250 : C01iTl~UE 

00 .c..62 1=1,IRO~,obo 25~ =1 XCOL1 •. ~tiR1Pl=Tl'ID(I,J~ 
~55 AH~2(J) =TKNS (I,J) iCALL CfWLAT (ARR' (Afia~,ICGl1,CilC 

CaC{NX'Y,I 1)=CRC;lJO 256 J=1,IéOL10~56 :AilR2(J)=àR 3(I,J) 
CA1.L C ROLAT.{ KHB.l, A li R..:!, le aL 1, C RC} ;éoc (N XY, l ,b) =CRC 
DO 257 J=l .. 1.I,":OL1;257 :ARR2 CJ)-==AÎiU4 (I,J) 
CALL CROLAf (AHR1,ARR'2,1COL 1 tRC) ;Cuc {NXY,I 7} =CRC 
1)0 258 J=1,1COL1;ARR1(J) =TKNS(1,J) ,258 :ABR2(J)=ARR3(I,J) 
CALL, CROLAT(ARE1,ARR2,ICOL1,cEC) ;CUC (NXY,I,q)=CRC 
DO 259 J=l !COL1'25Y ;ARH2 tJ).::rdlH4 (I,J) 
CAL:' Cf\OLATCA4itïl:ARR2,ICOLI,CliC) ;COC (NH,I,5)=CRC 
DO 2GO J=1,XCOl.l;2oJ :ARR1CJt=TdDà(1,J) 
CA1L ca01AT1ARR1,ABR,2,IC011 (cac) tCOC (NU,I ,3)=CBC , 

JDO 261 J=l CJLl ;201 :AiiR2 (J)=Arto:J (I,J) > 

CALL CROLl\T(ARR1,àRa2,ICOLi,tRC) 'CûC (NXI,I 2)=CRC 
26.:: CGt.TINUE;DO 266 I1==1,IIiOW1;DG 265 I2==l,ICOL1;A1RJ1l,I2)= 

.AnR3(:1,I2lt2b5 ~A2RJI1tI2)=TMD{Il,I2) ,266 :CONT.4NUE 
, CALL CI:WLI(a,lP. A2d CllC ROlJl ICdL1);CC(NXY 6)=CBC 

00 261:3,11=1 I!i6J11°60 2&7 12=~ ICOL1;267 :A1B(Il,I2)=ABR4(Il,12) 
2 b 8' CO ri T l ~l U E ; CAL L C B. 0 L 1. (A 1 R ~ A 2 B , C RC ~ IRa W 1 tIC 0 L 1 h ; CC ( N x: Y, 7) = CRe 

270 gg~41gu~~~lLfBg:~i~~A~~J~~i:~~~;~~~~~:~c~t1) f~~i~~~;~f~~J§l,I2) 
DO 272 11=1 IIWW1 0 Dd 27, 12=1 1COL1;2/1 :A2'rt(Il,I21=ARR3(Il,I2) 

272 C ù wr HI U E i CAL L Cft 0 L[ (A 1 Bj A 2 il, e li C, IR U w 11. le 01. 1 ~ ; CC (li Xi, 4 ) == C ne 
1)0 274 11=1 Iau~lo00 27 12=1 ICOL1; 2i3.:A2l:i(Il,I2)=AaRLJ(Il,I2) 

274 co~aHlUE.i CALL CRoLI CA 1R,Irl2R,CRC,IROIi î ,ICC'L;) ;ec (NXY,5) =CitC 
, Du 27'0 11=1 IBOwl-D() 27~ 12=1,ICCLl . 

2 7 5 il 1 R ( l 1 , l 2 ) = f .i D A (ri , I 2) ; 2 7 6 : CON T 1 ri U :: 
CALf. CtWLl(A13,ALd CRC IROWl 1COL1);CC(NXY 3)=CRC 
co 278 11=1,IEWwl'DU 217 I2=~ 1COL1 0 277 :A2E.(Il,12)=.\RR3(I1,I2) 

27tl CO~ITIHUl::;CALL CRot1 (A1R,1'.2R,CRC,IROW1,ICCL1) ;CC(NX.'i,2) =C!1C 
DO 2eb' J=1,H.ùLl;DO 279 r=1,IROW1;AR&1 (I)=Tl'1D(I,J) , 

2 79 ~~~1Ji~ ~~~ ~f ~~Hi~ bgA ~~OC 1~1~ ïJ3~~ ;12 ~ 3Htli~~~i) Sî~~3 (1, J) 

~, . 



C 
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c 

382 
ç 

38'+ 
380 

t 3B8 
391 
393 
395 
397 
J9~ 
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.. 03 
405 
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,+09 
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413 
416 
417 
418 

419 
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427 
428 
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436 
~ 
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444-
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45.3 
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46ij 
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CALL CR01àTl~HE1,ànR2,IRù~1fCRC) iCLC{NXY,J,6)=CaC 
DO 281 1=1, ROW1;281 :àaa2( )=A.Rt14(I,J) 
~ALL CaOLAT(~H~l,Aaj2,IRO~f,CRC);CLC (NXY,J,7)=CRC 
DO 2tl~ I:::1

f
BOW1;A?B.l (1) =TKNS (I,J) ;282 :ABR2(1)=ARR3(I,J) 

CALL C~OLA IARrtl,ARR2,ItlOWl
f

Cf(C} ~CL(; (NXY,J,4)=CRC 
li u 2 cl 3 1= 1 r il 0 fi 1 ; 2 Ô 3 : A li h2 ( l = A B ct 4 J r , J ) 
CALI., Cb:OLAf(~HR1"uiR2,IRüW1',C:RC} ;::1C {NAY,J,5) =CRC 

'.DO 284 1= 1 12.01'11 ;284 .:ARnl (I) =Ti10A {I ,Jl 
CALL Céi.U.L.d (.Hi Hl, A 3.H 2, !aow 1, caC) ; CLC (N XY,J ,3) =CRC 
DO ~d5 1=1180;,/1;.::<35 ;AR3.2 (I)=ARR3 (I,J) 
CALL CROL.lr(.\u.iil

f
AHB2

f
IRONt,CRC).i,CLC(N"Ay,J t 2)=CRC 

286 COSTIl'IUEoDO 288 1=1 ROioll;DO 28, 12=1 ICO.l..1 
nw ( l 1 , r :.) = {T ~ D (1 1 , l ~) *T K (I 1 , l 2) ) 1 (T K li 1 , l 2) - T K N S (1 1 , 12) ) 

2 ~26~ TK!I1,r2):1l«Il,r2)-TKNS (i1 612l ~2ag ;èONTnHJE 
"- 4. CO fl TIN U ~ • IF' l S U 1'1. E Q. ù) G d T 33 J 3 

walrE(b(~10) ;WliIrECb(211),iWRITE(6r..2121 ~KDAT(I),I=1,3) 
210 FOiHl';ï{ 1'd///,38t., TAaLl:.S~Cf SUt'll'lARY ,/,38x,171'*'» 

, ~ ~ J ~gR~1~ l{~/ {~,f J ~;r ~J~~ ~ fr8~~ f ;;~~ (J ;1~~ A~ ~A~6 1 g~Vl~ ~~o~k~ ,/, 
*16X,61 , '),/ 1oX: I*POINT*',JU1,i\l,'-JIRECTION' 3X '*'), * 111 6 X, * 1 r 5.(, r * , ,j '4-' X , , R ' , 7 X , .. L' ," X, , *' ) , / ,lb X, , " , , ~ ( , - , ) , 
*'~I 3(17( -il 1*)l 

N=O;DO 2.J r=~,Nu~aER,2·N=N+1;II=r+l·213 :WHITE{6 214) N, 
• (S T li c: A N ( J , I) , S T :1 E fi ~ (J..l Il 1 , J;;;: 1 6 3) , (S T Cr A Il ( K, 1) , S T '1 A fi (K , lI) , 
.i\=1, 3) ;~RI'I'::J6,215) "Ir (IP.EQ~ ) GO Ta 218 

2 1 4 FO li :LiT (' 1, b X..( q' , 13 ~.:X , , *' (3 (F 7 • 2, F 8 .. 2, , * , ) , / , 16 x: , 
*'*',SX,'*',3(F/.2,F8.L,' *'}) 

215 fORMATi' 1,15X 61 (t_ '» 
WIiITEJo,21b) ; ~hII'~ (6,212) (KOl,.TJIl, 1= 1, 3) 

2 lb .l"OR~A.i. U///
f

16,.{t.' (rI)· PROBABl1 .... T'i DENSI'rIES :' ,/~ 16X,28 ('-'),} 
~=OiDO 217 ~1~~~j~ERf2;N=N+1;II=I+1;217 :WRITiJo,21~1 N, 

. J ~ ~ T ~ ~ J ~ ~ 1 ~ r ~ ~ 1~ !1 :( l po ~ l ~ = ~Q ~ 6 ?) G ~ s ~ ~ fi 1 ~ ~ ~ l~ R~ ~ ~ ~ J , ~ ~ ~ ~ ,~~ 1 T 3) 
.}4) , Kl)ii:r{5) ;~I=O;:>O 220 I=1,NlJXBER,2;èI=N+1'II=r+1 

llY O~dAT('1'~I///.(16Xt.·JIIIL STB:"IN PIELD :\,d',16X,'MEA~ V', 
*'i!.LUES' /16,{ .. '~TAtluAtiD Dt.VI.\TIONS' 1 .. 16X,::>3 ('-') / 1bX 
*'* POIlif ~',2(b'j{,A2,'-STRAIN',6X '*{) / 161 "*',7X,f*,,~(sx: 
*, 'R ' , y X, , L ' , 5X, , "') , / , 16 X '*', 7 (f - ') , ( * 1 ,2 i:.h (' - r ) " * ') ) 

220 WRITE(6
f

221) N((SS.'1CJ,I),SSti(J(11) ,J::::l,2l, SSV(K,I),t. 
.SS'/(K .. I ) fK=l,tj ;n!'rE(6,222);..::23 :IF(LAR. Q_O) GO TO 231 

221 FORMAT~' ,bX,'*',I4,JX.,'*',.:(201ù.2,' *'),/,16X,'.',7X, 
*'*',2(,-01ù.2· *')\ 

222 ~'ORMli'!(' f,1~X,53{\-'») 
-DO 225 1=1,3;00 22"4 J=1, l'lU~BER,2;JJ=J+1;II=JJ/2 
ST,iE AN (1". Il) = (ST:1EA N (I,J) +!i)T tiEAN (1 ,J J) ) /2. ana 
IP(I .. EQ.J) GO TG 225 

224 SS~ (l,JI) = (SSM (I,J) +SSll(I,JJ} )/2 .. ùDO; 225 :CONTINUE 
NHL=11u;113EB/2;.I=loDO 221:> J=2 lH1L;JJ=J-1 

2 2 b !) LU P E (I , J) ::: Cs S M {t ( J) - S S i1 (1! j J 1 1 / PL a A T {I T 111 E (J J) 1 
SLOP2(1,1)=SLû.l?S(L 1)=O .. iJ;wRI1'É(6,22d) (KDAT,I) ,1=1,5) 

2 28 FOR èI AT V / III 1 b X, , ( 1 V) A VER AGE D V A LUE S OF T li 1:.' , 1 1 2 1 X, , T \J 0 S', 
.'IOES: ,//,16x,bl('-'),1 16X '* ·',ciX,'DEf01HIATION',7X, _ , * 2 1 8 X t. • ST R A Jtj ') .r 3 X f. ' * , f / 1 ~ 6 X 1. h , , 3 X , , * , ,t ~ X, 3 (A 1 , 7 X ) ,lX, li 2, , 
*81,AL,OA,IRATEI 4.\,'* !, 161 '*-:--*L5::J('-'),''''') , 

DO 221j r=1,NHL;)29 !WRLÉc6,~30) 1,(STl1I::AN(J,I),J-=l,3), 
• (SSM (K,l) rK=l,L.) 1SLOPEp~:r) -

230 r'OBf'lAT{' 1-151,' ',12, ',F7.2,2Fd.2,1x,3Dl0_2,' *') 
W5ITE(o,,1:J), " 

231 ff\IC:EQ~J) GO TG 3333 , 
K.f=l.iUi'!3Ei.\1'2 .. 
DO.2J6I=1,KJ 
II,=rTI!1.ë: (1)/ov 
IS=ITl~EJI)-I~*60 
1\1.1:::(1/2) 2~I.fli\\,/ .. Ioi'E • .I) WilITE,6,20J) 
WRlr.E{~ 23L} .d1,IS, (I~OS (J) ,u=1,(9) 

23~ :CORt1A'I:{f , ,o{/) ,321.., 'CORUELATION COEfPICIENTS' ,/,37X, 
*'AT l'IdE .T=',I2fI3,1/,20f.,51A1,/t2ùX~'* aow *',3(' V~D') * ,,:;: (t T ' ) ,2 ) B w '), * , ri, L Ù X t * N C1 * T' ( 

! * j ( t Z X X E Y l. ') , , * , , 1, 2 0 X ,t ' *' , SA 1" 1 *' , ~ J ~_ 1 , 1 * , } 
DO 233 II=1,IRCWl 

:t:..3J liHITi:(o(234) IIf~COC (IiII,L) .1.1=1 ,,7~ *') 
234 FORMAt{ ·,1'1X, ',13, *',JF6,.,J, 



481 
~'82 
4tjJ 
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~90 
491 
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~94 
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'503 
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555 
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C 
C 
C 
C 

C 
C 
C 
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235 
' .. RITEj6t2J5) (IJ?fJS{U) ,IX=l,5J) 0 

FOR:1AT (' 1 19X,;,2A lt, 
WHITE(b~2J1),(CL (I,J J=l (7) ;236 :CONTltHJE 

237 FO':;~AT( ·,/,20X,'E.TItiE ,1,r..20X,'S.Ai'lPLE;',7Fb.3) 
DG 2~Q 1=1 ,~N~l~=ITIliE (I)/6v.i.IS=ITI~H(I) -lL1*bù 
IFJI.l!.Q.l.GL1.l...:.~ .... OR.I.EQ./) iRITE(6,204) 
WR.l.TZ(6f23dl ltl,IS, (1.205 (J~,J=1,.99) 

2..33 EOIH1At ~ ',::>V~lj2'(, 'CORliE ... AT..ION COEFFICIENTS' ,1,37X, * 1 li r TI:. E T = 1 , IL r 13 ,1/ , 20 X r 5 1 A 1 ,/ (, 2 ù.x f 1 * COL *', 3 (' V Li J t) * 2 (' T') ,2 ( B li' '), * ' , l, .:::01:, 1 * N c~ * T' , * ~ ( , E .U E y ~ ') , , * , , 1 20 X « ' *. 5 t1 1 '*' 43 A 1 , • * , ) 
Dù 239 JJ=1,ICOL1;239 :~rtlTEib,234) Jj, (C!C(I,JJ,L) ,L=1,1) 
loiiUTE(6,235) {IPOS(IX) ,Il(=l,51) ;2,+ù :CONTINUË 

3333 :1RITE(6,203) ;STOP;ENb ' 

JOO 

301 

401 

SOBaOUTIM E DEFOR i:1 (XOP, YO? LX'( Y ,Z ,FN 1 ,FN2,. FN.3, B, NHG) 
DIMENSIOl'l X(4),7 (~)fZ(4) ,tI(j, 1),A(J,3) ,iiKAREA(18) 
DIMENSIUN DL (4) , DM (4) t.DN (4) 
DOUBLE PliECISION A,B,wKARE:\ 

**** **** CON STH [JeTIO N OP THE HEC OtJSTRUCTION _COOBDI NAT E 
**** TaA~SFORM.1TION MATBIX • ' 
**** DO 300 1=1 ,4';TTT=SQRT ( (X (1) -XOP) ** 2+ ,y (l)-YOP) **2+ (Z (1) )**2), 
DL (1) = (X (1) -XOP} /TTT ~DM (1) = (y (I) -y OP) ITTT; ON (1) =Z (1) ITTT 
CON T t N ù E; ~I H:;;; 1 N HG /2) * .4 iD 0 3 0 1 :r = 1 , 3 ; A ~I , 1 ) = DL (1 + 1 ) - DL ( 1 ) 

~J7N~~ ~8?J~~) )A1~}il ~-l~f;~)~~Jt~J:ËQ~~J~) A (1,3) =-! (1,3) 
CONTINUE 
**** **** CONSTRUCTION OF THE FRINGE Na~BER VECTOR ~ 

**** -B (1 f 1) = f N 1 *0.488 DO; 8 (2,1 ) = F li 2 *0. 4d cl DO; B (3, 1) :;;; FH 3* O. 4 8 8D 0 

**** **** SOLUTION OF THE DEFORMATION EVaLUATION EQUATION 
**** 
CA11 LE'l,!T2F {A, 1,3 ,3,B, 1, WKAREA, 1ER) ; RETURN; END, 

SUEiROUTINE STt\TIS(AaRAY,VRNCE,ALiEAN,IR,IC,IR.l,IC1) 
DIMENS IùN ARRdY {IR le) 
DOUBLE PRECISroN -VRNC"E, à.MEAN, ARRAI 
V=O.ODO'DO 4011=1 Ik1;DO 400,J=1,IC1·400 =V=V+ARRAY(I,J} 
COHTIlHIE;Al1EAN=V;'FtOAT (IR1*IC1) :v==J.obo; DO 403 I=1,IR1 
DO ij 02 J -= 1 , l Cl; 4 0 2 ; v = (A RRA Y (l, J) - A r1E AN} '" * 2 + v ; 403 : CON TIN U E 
VRNCE=S'.!llT (VjFLOdT(IR 1*IC1» ;RBTURN;ENiJ 

saBliOUTINE PDENS(XDEF,YDEF,ZDEF,STVAR,STMEAli,XPD,YPD, 
.ZPD,I~T,IR,IC) • 

DHIEtlSION 1DEF(IR
f

IC) t.YDEF(IR,ICl I.ZDEF (IR,IC) ,STVAR(3 t 16) 
DIMENSIUN XEDCfR, Cl IPDCIB,IC),ZrD(lR lC) ,SïliEAN(3 1b) 
DO U BLE PRE C l S r 0 N X D.B F , y D È P , ZD E F , ST V AB , S T ~fE AN, X f D, 'l PD, Z I? D 

**** PIE=J.141S·DO 451 1=1 IR-DO 450 J=l IC 
XPDjI,Jl=tLODO/(SI..lRT(2*PrE) *STVAR dfINT» )*DEXP(-«IDEF 

.. (I )-SIJ'MÈA~(1 nIT)1**2)/(2*STVARC1 NT) **2)} "'-..-~ 
'{PD (I,J) = (1.0D6/ {SQi\T (2*PIE) *STVAa (~,INT» )*bE.IPl- «(YDEF 

-lI,Jl -S1I1BANj2 I~T) **2) 1(2*STVAR( 2 INT) **2)) 
pv(l,J)=l1. D6/(SQIlTl2*PIE)*STVARc1,lN'r»))*bE.IP{-«(ZDEF 

_ U,J) -s'rMBAN (3 ,INT)) *.2) 1 (2*STVAR (3, HlT) **2»; 4S0 :CONTINUE 
-451 CON:rINUi::;RETURN;END 

SUBROU T.la E CU:;U (ADEP., YDEF, ZD EF ,CCl: D, CCYD ,CCZD, N N, l R, IC) 
**** -
DI:iENSION XDEF (la lC), YDEF (IR rc), ZDiE' (lB lC) 
.iH ME NSlùN CCXD (2, fa,l C) , CCi' D cL IR, l C) , CCZD (2, IR, lC) 
DOUBLE Pf.ECISiON XDEF,'fDEF,ZDEr" <.:CXD,CC'lD,CCZD 
~F(NN.NE.l.AfjJ_~~.n.2) ,GO Ta S40;IF(NN.NE,.1) GO T'a S1ù 

1 
1 
1 



560 

56b 
Sb8 
572 
574 

579 
5cl1 

586 

587 
5dti 

589 
593 
594 
595 

598 

599 
000 

bCl 
60~ 
b07 
611 
613 
'01~ 
015 
b20 

622 

023 

025 

626 
628 
b29 
b30 
035 
0.36 

641 

642 
643 
b44 
b4cl 

658 
062 
bb3 

C 
L-
C 

C 

c 
C 
C 
C 
C 
C 
C 

c 

C 

C 

- 210 - 1 

. g~z~~1, i~ Ji ~~: gg u 19~5 J~J 6~~± ~3~; ~~ c~g (J4 5; ~)10C?5g (J~5' ~~16 IR 

5JO ggil~tg ü~~ 143C
; ~~ l N ~~~î~if f~ J ~~ E~:I g)(2G6 , ~6 =~~~~ A6' ~~j) I~1, ~g 

Eg'y~~~, i~Jr !t~~~ (~!i:J)~~Ô'~F1~,'J)~~~6+~E2~d~~~~,J) =CCZD (1, 
.I,J~+L.DEF(I,J);56Ù :CCNTI~UE;RET(JR.N;S70 :00 5~0 I=1,IR 

DO :>dO J=f ,IC;CC"<:D (2,I,J) =CCXD (2,10 "J)HDZF (1 J) 

700 
71U 

CCYD (2,I,J) =CCYJ (2,I,J) +rDEF (l,JI; ~clû :CCZ;)(~, l,J) = 
.CCZD(2,I,J) +i.0EF(I,J) ;590 :CCNTllwE;RETURN;t:Ni:> 

SOBROUTI~E STJlAI~{'(DEF,YDEF,STX,STY,IR,IC) 

**** DI liE NSION -ADEF (IR, IC) , YD El" (IR f. IC) 1.5 T :{(IEi , IC) , ST Y (IR, IC) 
l)OUBLE PRECISIOt{ ,XJEF ,.YDEF,STA,Stx· 
**-** ,") - -**** rHE STRA.ttl'7 ENS CR EV ALU AT ED AS FOLL aif S 15 BASED ON 
**** TJE CAUChY STRAIN CONCEPT : **** STRAIN(I,J)= (DO (Il/DX {J) +DU {J)/DX (Il l/2 **** HOilEVEB. ,'tHri l:!VALUAT.lON Is DQ.N~ BY A nN1TE **** DIfFERENCE TECHNIQUE. 
**** . IB.1=Ili-1;IC1=IC-l

j
'DO 710 I=1,.IR1;DO 700 J=1,IC1 

ST XlI' J ~ = ~ X D E P (1, ~- X D EP (I + 1 ,. J) ) /1+ 00 O. 0 D 0 
STY I,.J = ïDEF(Ir.J -'iDEF (I,J+1»/4'ÙOO.ODÙ 
COi.üI~U ; ETUll~; EN 

SUSROUTINE CHANGE (ZDEF,NHLGRM,TKNS,K2,IPOS,IR,IC) 

**** DI MEN 5 ION Z D EF (I li , l C) , T K N S (1 R ,. le) , l P 0 S (7 0 ) 
DOUBLE PRECISION ZDEP,TKNS 

**** K1=NHLGRM/2;K2=K1*2'IF (K2.EQ.NHLGHt1) GO Ta 915 
DO 91Ù-I=1,Iti;DO 9ù~ J=1,t.IC;905 :TKNS(IiJ)=ZDEFO,J) 

910 CON'rINUE;RETUtiN'915 :DO '1251=113;00 9LO J=1.,IC 
920 TiOjS1I~Jl=TK~S(t,J)+ZDE1.i! (l,Ji ;9~5 :CCNTINUE 

W RI T J:. (b '928) • 
928 FORIU't(ll' ,////,28X,'EVALOATED THICKNESS'CHAllGE5 (~ICRONS) ') 

JS=1i!Cd=ICjo;ICB=IC-ICA*6;DO 9q2 1=1 ICA'JE=6*I 
I.FCI.N§.1) ';C TO 934j'WRITE(6,9321 Js,~E,.JfpOS(I1) 

_t,I1=1,:>9) {(Jl,Jl=JS, E)!.. (IPOS(I2~,I2=l,:>o) 
932 .t·O&~I\T(' ,39X,' (COLUHN!j:',I2,'- ~I2,')' ,j,17X,59A1,/,17 

*X"'*'f6X,'*',4X,12,5(6X,I2),4X,'* ,j,17x,'*',6A1,'*', , 
*5uA1 *') 

GO T6 938;934 :IiRITEtb,936)JS~JE,(IPCS(I1} ,11=1,59), "ll, 

930·tg~Aii=(~S/Jr~~{f~9S~1X2)fl(~-O-L\JM~§·' I? ,_. I2 ')., 21X '*' j 
- "Î # f, • (. ~f 4 ~ , , " *17X,59A11/~ 17X,'* ,6X, * ,4X,.I2,S(bX, 2), X, *1,;,17X, 

*'*' 0.11, * ,50.11 '*'). 
'938 DO ~39 II=1(IR;9~9 :~RlrE(6,940) II, (TKNSfII,JJ) ,JJ=J5,JE) 
940 Fa aM AT C' , 16X 1 * 1 12 • * , ,6 (2 X , F b. 2) , 1 * ,- ) 

WHITE{6,94â) (I~OS (Il) I~=1 59) 
94;2 J 5=J 5+6 i IF (rCa. EQ. 0) RET URN; JF=JE+ l C 8; JG=JE+6; JS=J S+'6 
9Lt8 FORMAT ( , lbX,S9A 1) 

i! RIT E J b , 9 3 ~ ! J E ~ ~.F , (I ~ os (I]) f. l 1:= 1 t. 5 9l, (J 1 f. J 1 =J 5 , J G) t. { Id 0 ~ (1 
.~) ,1~-1,59) ,DO :;44 1I-1L,1R.9q4 .WliITl:.(b,9qQ) II, (1'1< .... 5 (II, 1. 
.JJ) ,JJ=JE,JF) ;5ETU'RN;ENu 

SUBROUTI~IE fiISTO (AR,AI1N,IR/IC,KZ,~lH,IR1, le1) 

**** DI ME II SI ù N A fi (1 ct , .r C) , K Z (5) , NF' 1 1) 
DOUBLE PF.3CISION Ati,A~N 
iiRITE(6,9519);Ai1Ax:=ù.ù'DO 952 I=1,IR1;DO 951 J=1,IC1 
AR(I,J~=ARJ1,J)-lUnli.9~1 :IF(OAS-5'(AHCl,J) .GT.AL1AX) AMA1= 

• D A;j S ~:i.L"\ (l, ) ~; 95.2 : C 0 ~ T l ~w E ' DO 9 b ù - t = 1 N H; N= K Z (1) • STE P = 
• Al'L\4{F LUA l' {N ; a,'lI : .. = - AL1AX.;, BL'! AX=BMIN + 5 tEP; .:1=N* 2; DO ~ 5 3 J= l, (1 

95..> NFlJ ::IOO'DO 9 b J=1,M;DO ':;155 11=1 IRl ;DO 954 I~=1,IC1 
954 1FJAR(11,I2) .GT.B~lIN.AND.ARCI1,r2) .. LE..Bi'1~X) SF (Jl=NP!J.)+l 
95~ co TINUE.i,Ednl=EiljAX;956 : BMAt=BctAX+STEP;IiRITE(6, 957) STEP, 

• (NF(!3) ,.d=l,N) 

, 
1 

1 



b67 

( 671 
b72 
07 ... 
075 
67b 

079 
bdO 
681 
b82 
b85 
689 
691 

695 
b96 
697 
698 
701 
704 
707 
709 
713 
7·15 

( 

C 
C 
C 
C 

- 21 1 -

955 CÙ .l'::' :;:~I U E ; 3.1Ll = ol'! t\ X; ':150 : Ô ~1 A Xr= a liA li- ST EP ; JI RI TE (0 , 957) ~ T ..:.; P, 
• lNF (i:') ,13=1, N) 

957 

95d 
95'9 
96v 

970 

971 

9dJ 
984 

FCR11.\.Tl' 'L15.( ... 'ST;:':P S12.7.:= '4D11 • .t,OX,bI4) 
NX=N+1; ~RITEl6,95d~ (NF(I ... },I =NX,l1) 
FvtictA'I(' ',4..5,(,614 
FOR:1àT(' ',l!)X,'f~ QUENCI ARCOND Mr;A~:r,/,lbX,22 ('-'1) 
L~~TI~rJE; aETUE~;END ' 

SU BRùU'f I~ E ChOlAl (A R fi l,A ti~2, N ,CRC) 
DIMEliS.10N ABu1 (N) IARR2(N) 
DOUBLE PR2C1S.ION ARR 1 l\RR2 . 
Al=A2=Vl=V2=A=Ù.Ù'DO ~70 1=l,N°Al=.\l+ARRl (I) 
A2=A2+ABR2{I) tA1=Al/iLOATf81 ;A~=A2/FLOAT(èl) ;DO 971 I=l,~ 
vl=VH (ARR l (IJ-ri. 1) **2'V2='12+ (ARB2 (1) -A2) .*2 
A=At- (l..flii 1 (1) -A 1) ~ (ABa~ (1l-A2) ;C.RC=A/SQR~ (VHV2); RETURN; END 

SUBROUTINE CROLI(A1B,A2R,CRC,L1,L2) 
LJH1ENSION A lR (Ll,L2) ,A2R (L 1, L2) 
DOUBLE 2fiECIS!ON Al11,A2R 
B1=B2=il=Vl=VL=U.ù'DO 981 1=1 Ll;DO 980 J=1,L2 
B1=Bl+A1Ji(I,J) '986 :B2=B2t-A2R(I J) ;981 :COi'iTUUE 
B1=B1LFLCA'r(Ll:h2) ;B2:B2/FLOAl'jL1*L2) ;DO 983 1=1,.,L1 
DO 9b2 J=1,L2'982 :B=B+(A1R(l, )-81)*JA.t.!i(I,J)-B..::) 
CUNTINOE;DO ':J.tl5 I=lkLl~DO 98'4 J=1.r.L2; 1=v1+((A1R{I,J)-31)**2) 
V2=V,+-(AL.R(I f J)-!32 **.d ;985 :CON:rINlJE 
CEC= B/S<.iBT (V 1.V2) ; R TURN; END 

$DATA 

1 . , 
~ 

j 
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fille K N i~!J I1EASUHE.:1ENT AND VOLU ME;T RIC 
:1ASS DI.)TRlciUTION HESUl.TS ; S iHiPLJ::, 3B 

------------------------------------------------------------
* CO-VhDHldTl:.S * T HICK ,JESS * àIlEA * VOLU~Cl'&IC * 
* (11 :1) *' * i1ASS DENSITY * MASS DENS ITY * * x y * {,lIChUNS) * (GHjM2) * (KG/(13) * *----------------*-----------*--------------*--------------* 
* +~ • J -2.LJ * 0.(325D 02 * 0.6~7D 02 * " o. 79b D 03 * 
* ... :+.u - 1 d.Ù * O."I'1/D 02 * 0.b79D 02 * 0.8-51 D 03 * 
'" <i ij • u - 1 ... 0 v. u.7 n J U2 * O. 5 '900 02 * 0.7410 03 * .. ~4.U - 1 1).0 * U.949D 0..:: * 0.098D 02 * 0.735D OJ ,. 
", 44. J - IJ • 'J * 0.9320 02 >0< d.l10D 02 * 0.762D 03 * 
* 44.0 - 2. J * Ü.85ù;) 01 * O.65BD 02 * O.7b7D 03 * .:c <+4 • Ù ,-.v *' O.'j~5D 02 ,. 0.5010 02 * -··0.541D 03 * 
* '44. U 0.0 * 0 • .fj75j) 02 * O. 7 16D 02 * 0.819D 03 * 
* -+4.0 10.ù * ù.890J 02 * 0.5910 02 * 0.604 D 03 * 
* , 44. U 14.0 * 0.9210 02 * 0.650D 02 * 0.705D 03 * * '44.0 13.0 * 0.894D 02 * o. 7 1~D 02 * 0.799D 03 * * 44.0 22.0 * 0.8 u8 D 02 * O.678D 02 * 0.839 D 03 * 
* 4U.ü -22.U * o. d08 D 02 >0< 0.6770 02 * 0.83tiD 03 * 
* .. J.U -Id.v * 0.79JÙ 02 * 0.0570 02 * 0.8290 03 * 
* ,.0. U - 1 '-+ • 0 ' * O.U56D 02 * 0.6580 02 * 0.768D 03 * 
* 40.U -10.1) 1 * 0.9560 02 >0< 0.087D 02 * O.719D 03 * 
* ~U.J -u. ù 1 * 0.896 D 02 *' O.64JD 02 * 0.717 D OJ * 
'* '~u. 0 -2.01 * 0.938 D 02 * 0.590D 02 ... 0.629D 03 * * 40.Ù 2. J 1 * ~. 905 D 02 >1< O.754D ù2 * O. 8J3 0 03 * 
* <iD. ù un, . ... * 0.894D 02 * O.701D O~ * 0.784D 03 * 
* ~U.U lJ.O * 0.!.l24D 02 * 0.6 JaD 02 ... 0.775D 03 "* 
* <iO.O 14.ù * 0.994. D DL * O.U~OO 02 * 0.824 D 03 *' * IW.O 18. a '* 0.1334D 02 *' O. ~ 78D 02 * 0.693D 03 * 
* :10. U 22.0 * 0.847 D 02 * 0.704 D 02 * 0.831D 03 * * Jb. J - 22.0 * 0.842D 02 * O.594D·02 ... 0.706D 03 *' * 3f~ .. 0 -ld.J il< 0.tl75D 02 >0< 0.6 BD 02 ... 0.1000 03 * 
* 36.0 -14.0 * 0.800 D 02 * 0.529D 02 * 0.6620 03 * 
* Jo. 0 - 1 O. Ù * D.89tlD 02 * 0.561D 02 * 0.62~D 03 *' 
* 36.0 -6.0 * 0.721::> 02 * 0 .. 5 02D' 0 2 ... 0.696D 03 *' 

- { * 3b.0 -2.0 * 0.870D 02 * 0.7230 OL '* 0.831 D 03 * 
* J(..O 2. 'J 1. O.93ijD 02 *' O.725D 02 * 0.1760 03 * 
* J6.0 6.0 * 0.897 D 02 * 0.6620 02 * 0.7380 03 * * 36. Ù 10.0 1: u. 904 D 02 *' 0.695D 02 ... 0.76tiO 03 * * 36 .. Ù l~.u 0.8650 02 * 0.595D 02 ... 0.688D 03 * 
* Jt.O 18.0 o • 84 1 D 02 *' O.oJ4.D 02 * O. 7540 03 * 
* 36.0 22.0 * 0.8250 02 .. 0.578D 02 * 0.701D 03 * .. 3~.lJ -22.0 * 0.842 D 02 .. 0.7 06 D 02 * 0 .. 8390 03 --'* 
* )2.0 -18.Ù * 0.7970 8~ * 0.5300 02 * O.6b60 03 * 
* 32.U -1/~ _ 0 * D.U27ù .. O.475D 02 * 0.5750 03 * .. 32.11 -10.0 * 0.881 il 02 .. O. (;, B8D 02 .. 0.781D 03 * * 32.J -6.\1 * Ü. 837 D 02 * 0.664D02 * 0.7930 03 * * 32.0 -2.U '" 0.875 D 02 .. 0.534D 02 * 0.610D 03 * '" 32.0 2.0 1* 0.910 D 02 *' 0.747D 02 .. 0.8210 03 * 
* 32.0 h.U * 0.8630 02 .. 0.730D 02 .. 0.8400 03 * 
* 32.0 10.U '" O. US] D 02 .. O.557D 02 .. 0.653D 03 '" *' 32.0 14.0 * 0.919 D 02 * 0.608D 02 * 0.661 D 03 * * 32.0 , 8.0 * O.B70D 02 .. 0.589 D 02 * 0.677D 03 * '" JL.O 22.0 * 0.942 D 02 .. 0.6890 02 ... 0.731 D 03 * * 28.0 -.2L.() .. 0.8420 02 *' 0.706D 02 * 0.d38D 03 * * 2tl. 0 -lb.O * 0 .. 877 D 02 .. 0.563D 02 * 0.642D 03 * * l.a.o -14.\1 * 0.8310 02 .. 0.595D 02 .. 0.7160 03 * * 2t;. (; -10.U * 0.%4D 02 '" g:'136& g~ .. o. 7~ 2D 03 * * Ld.O - 'l. Ù .. O. 8J3 ù 81 .. * 0.840D 03 * '* LU. LI -2.0 * ù. 766 D .. 0.027D 02 .. 0.8190 03 * * 2b. Ü 2.0 '" U.')270 02 * O.615D 02 * 0.664D 03 * * L [j. 0 h.U .. 0.808D 02 .. 0.605 D 02 * 0.697D 03 '" * 2!J. Ù 1 ù. () * 0.921D 02 *' 0.b44D 02 *' 0 .. 699D 03 *' * .. d:J. U 14.0 :0< O.894ù 02 .. 0.698D 02 * 0.781D 03 * * 2ù.0 l(j.ù .. 0.882D 02 .. 0.545D 02 .. 0.618D 03 .. 
'" Ll: • 0 22.'J '" 0 .. 947D 02 .. 0 .. 687D 02 .. O.72oD 03 *' * ~~. G -u.o * 0.847 j) 02 .. 0.011 U 02 * 0 .. 721D 03 * 



1 

21 3 
1. 

- -
t') 

, , 
\' 'Cl ",,4.u -) D. J 1 ". O. 751 J 02 .. O. 4 ~5 D OL '" O.bbOD 03 .. .. 2:' • 1) -h.J .. U.U77D 02 .. 1].526 D 02 * 0.59':1D 03 .. 

* L ... V - ll •. d .. 0.932D 02 * O. b2~ D 02 * 0.670D 03 .. 
• 2t.l.0 -u.u :0: V • 'J..:O [) OL .. ù.5710 02 * O. 6L 1 D 03 .. 
* L'+. Il -2..v * u.d53D 02 .. O.5B70 02- .- 0.6BdD 03 .. 
* 

L .... U L.O * ù. '-)ûD OL .. O.~7JO OL * O.bldJ ùJ .. 
* 2 .... LJ O.U .. u.è>34ù 02 .. 0.5860 02 * 0_.702D 03 .. 
* 

L' .... J 1 J. Ù * 0.848::> 02 .. ù.b230 02 * O. 7340 03 .. 
* 2~.lJ 1,~ • J .. U.d24D 02 '" J.0290 (}2 * 0.76 .. D 03 .. 
* 2 .... l. 1 J. ') * U.IHWD U2 * J. 5 .. W 0 02 * 0.61<4D ùJ .. 
'" L .... O Ll.. J 

'" O.908D 02 • 0.681D 02 * 0.750D U3 .. 
* .cU.v -n.. ù .,< ::l.'JO>!:; 02 .. ù.0360 02 * 0_701D 03 .. 
* ~v.O - 10. U ::< U • u51 D U2 '" O.6~GD 02 .. 0.800D 03 .. 
* 2~.v -14.J ~ 0.902D 02 '" ù.b79D J2 * 0.75LD 03 * 
* 2CJ.v - 1 'J. U 

'" J. 9340 ù~ * O. J~O D 02 * u. 57 dO OJ .. 
* 

L.V.C - b. 0 >l' ù_8~4D 02 .. 0.529D 02 * 0.020D 03 .. 
* 

2\).0 -2.v .. ù.ti14D 02 .. 0.6él50 02 * 0.842D 03 .. 
* 

2e.U 2.U .. a • 837 D 02 * O.u35ù 02 * 0.759D 03 .. 
* 2ü.u b.Ù .. 0.u87ù 02 * 0.646;) 02 * O. 728 D 03 .. 

f * 20.u 10.ù 
'" ù.U17D 02 ... Ù. 663 D 02 * 0.812D 03 .. 

* 2U.0 14. U * O. 92~D 02 * 0.7150 02 .. 0.77UD 03 .. 
* 20.U 18.0 * O.~11D 02 .. 0.656 D 02 * 0.721D 03 .. 
'1< L lL ü 22.0 .. 0.~47D 02 * O. ~b4D 02 * 0.5960 03 .. 
* 

1 G • (j - LLo. G * 0.915D OL * 0.706 D 02 * 0.771 D 03 .. 
* 

li., • 0 -lù.O cc 0.887 D 02 * 0.617D 02 * 0.6950 03 * 
* 

16. U - 1 '~ • 0 t,< o. ~J4 [) 02 .. o • 546 D 02 * O. 6540 03 * 
*' 1 tJ • C -1 ù. li * 0.927D 02 * O.'j6~D 02 * 0.6060 03 * 
* 

lt. • () -c.u * ù.b71D 02 * 0.565D 02 *' 0.649D 03 .. 
t 1 b. U - .... U * 0.877D 02 .. 0.7190 ù2 * 0.8200 03 * 
* 

1 b • U 2.0 * o.U%[) 02 * ù. {) 93 D 02 * 0.774D 03 .. 
* 16. U li.J >le ù.911D 02 * 0.463D ù2 * 0.509D 03 * 
* 16.0 10.0 (: 0.907 D 02 * 0.594 D 02 * 0.6540 03 * 
*' lb. û 14.0 * 0.919D 02 * 0.b94D 02 * D.7550 03 .. 
*' 

lb.O 1 e. 0 * rJ.848[) 02 * 0.505D 02 * 0.595 D 03 .. 
* 16.0 22.0 * O. Y22 D 02 * 0.7190 02 * 0.780D 03 * 
* 1 ~. ü - 22.0 * o. U lb D 02 * 0.617D 02 * 0.75bD 03 * 
*' 

1..:..0 -18.0 '* 0.856 D 02 .. 0.609D 02 .. 0.711D 03 * ... 12.0 -14.0 t O. 7 Ha il 02 * O. 44tW 02 * 0.569D 03 .. 
* 1..:..U - 10.0 v. 876 D 02 * 0.672D 02 * o. 76 7D 03 * 
* 12.1.1 -0.0 cc o. 82S D 02 *' o • b 4L D 02 * 0.779D 03 * 
* 1';.0 -2.U * O.8e2D OL * 0.53~D 02 * 0.606D 03 .. 
* 12.J LO * 0.9250 02 * 0.586D 02 * 0.6~JD 03 .. 
* 1..::. li b.U * 0.8 7ù D 02 * 0.584 D 02 * 0.6 lD 03 * 
* 12.0 10.0 * o. ~ 27 D 02 * O. 6 ~oD 02 * 0.841 D 03 *' 
* 1~.() 14.0 * 0_ ~38 0 02 * 

.\ o . Il 55 D 02 * 0.699D 03 .. 
* 12.ù 18.U * v. 904 D 02 *' 0.568D 02 * 0.628D 03 .. 
*' 12.0 22.0 * 0.917D 02 * 0_600D 02 * O.655D 03 .. 

(7 * ti.O -~2.i) 
*' ü. u52 D 02 * o. {) 45 0 02 * 0.7560 03 * 

*' 8.0 -1 d. 0 * 0.868 D 02. .. 0.69~1) 02 • 0.7990 03 * ti.U -14.0 
, 

-4< * 0.793D ù2 * o. 5 ~l D 02 * 0.733D 03 .. 
* 8.0 -1 Q. ~ * o • cl33 D 02 ... O. fi 37 0 g~ * 0.765D 03 * 
* 

C;.LI -o. * 8: ~gjg 02 ... 0.755D * 0.838D 03 * 
* 

c;.o - 2.1) cc OL * O. ~ 96D 02 * 0.784D03 .. ., 8.ù 2.J cc 0.869 D 02 * O. b6D 02 *' 0.766D 03 .. 
... 8.0 6.U * 0.875 D O~ *' 0.693 D 02 * 0.79}.003 ... 
* d.O 10.0 .. 0.836 D 02 ... 0.5660 02 * 0.6770 03 * .;r b.J 14.U ~ *' ü. 950 D 02 ... 0.5190 02 * 0.5460 03, * ... d.O 1d.J? * O. B5tlD 02 ... 0.5 ù41) 02 * 0.5870 03 ... .. B.U 22.0 * o • 845 D 02 ... 0.677D 02 * 0.8010 03 * 

"--.... * 
4.:) -22.0 * o .I::lJÙD DL ... 0.530 D 02 * 0.6380 03 • - * 4.0 -Jù.O * 0.904 D 02 ... 0.5137 D 02 ... 0.649D 03 ... 

;« 4.u "...-:CH.u * o .861 D 02 .. O.650D 02 * 0.7550 03 * 
'" 4.0 -1 J. Ù ... 0.905D 02 .. O. b35 D 02 .. 0.702D 03 * 
* 4.ù -b.O ... 0_ 760 D 02 * 0.589D U2 ... 0.7750 03- ... 
... 4.U ~2.v * O.873D 02 .. 0_ 5 24 D 02 * 0.601 D 03 .. 
,.. 4.0 2.0 * 0.9170 02 *' 0.6080 02 * 0.6630 03 * ... 4.0 6.J * 0.747D 02 .. 0.5030 02 • 0.6730 03 ... 

"- ... 4.0 l\1.:J * 0.897 D 02 *' 0_.613 D 02 • o. 68J 0 03 ... 
... 0+.0 lt+.G * l).q16D 02 * 0.721D 02 * 0.7870 03 .. 
... 4.0 1d.0 * 0.9530 02 *' O.635D 02 * 0.6670 03 • . ' .. 0.8740 02 .. 0_ b 75-D 02 • 0.772003, ... 
>1< J.u - L2 ._~ p * ') . '-n4' ') n"2 '" (1.~J09 02 * .. 0.6()7'.' ~") * 
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* 
u' .' 0 - lu. v * 0.H22D 02 * 0.029u 02 '" 0.7b50 03 * .,. u.u - 14. Ù * v_8,:>6ù 02 * ù. ':> 44 Ù 02 '" 0.635 D 03 * ( '" 
J.U - 1 ,). V * li.7~4i) 02 * J.o11D 02 '" 0.7700 03 * JI. J.J -u.u * U_91JD 02 * v .. 744 D 02 ' * 0.8180 03 * 

'" 
li.J -~. V * 0.8'94D 02 * 0_ 0 tl4 D 02 '" 0.743D 03 * 

'" 
0.0 2 '\ 

* U.HJ3ù 02 * U.b44ù 02 * 0.77 3D 03 * • v 

* u.ù b.Ù * O. B 94 D 02 * 0_ 751D 02 * 0.840D 03 * 
'" v.u 1 ù. v * O.<J 14D 02 * 0 .. 0 1~5D ù2 * 0.705D 03 * 
'" 

J.J 14.0 * 0.~33ù 02 * ù. 0 dbù 02 '" 0 .. 735D 0] * 
'" 

Ü.J E. :; *' 0.9 02;) 02 * ù. 0 l~J aL '" 0_ 6 7 d D 03 • 
'" 

V.J 2.:2.u '" 0.876D 02 * J. 733 D ü2 '" 0.837 D 03 * 
* · - <+. U -L~.() * 0.816D 02 * J.597'0 02 ... 0.731D 03 * 
* · -4. J - 1 d. U * O.dolD 02 * 0_ 71',*D 02 '" 0.85JD 03 * 
* • - ... tJ - 1 .... u * O. tnJO 1) 02 * 0. 7 (Ja D ù~ * O. dÙ4 D 03 * 
'" 

.-4.0 - 1 J. U * U.do7D 02 * o. 7J~0 02 '" 0.848D 03 * 
'" .-4.v -6.0 * 0.886 Ü 02 * 0_ 672D ù2 * 0.758D 03 * 
'" 

-4.0 - 2.ù * 0.861D 02 * 0_539D u2 '" 0.6260 03 * 
* 

-4.li 2.0 ",' O.8~40 02 * O.SdlD 02- '" 0.68 aD 03 * 4< ,-4.0 5.0 * O.d14D O~ * 0 .. 5390 02 * 0.6620 03 * 
'" .-4.0 '1 o. li * o. cl 94 Ù 02 * 0.607 D 02 '" 0.6780 03 * 
* · -4.0 1,+.0 

* 0.9,-+5D 02 * 0_6 d40 02 * O.724D 03 * 
~ -4.J 18.0 * O.<J02D 02 * 0.615D 02 * O.682D 03 * 
* 

-4.0 22.0 * 0.847D 02 * O.682D 02 '" 0.8050 03 * 
* 

-o.Li -22.0 * 0.884 !.l 02 * O. 730 D ù2 '" 0.8260 03 * 
* -d.O - 1 ::1.0 

* o. d~9j) 02 * O.64tlD 02 * o. 7210 03 * 
'" 

-8.0 -14.0 * 0.75&J 02 * 0.537D 02 '" 0.7l0i) 03 * 
* -b.O - 1 ù. U * 0.8620 02 * O. 6 13D 02 '" O. 711 D 03 * 
'" 

-d.O - b. v >;c O.1:l6~D 02 * ù. b 52 D 02 '" 0.7500 03 * 4< -~.O - 2. 0 *' 0.9310 02 * 0.600D 02 • 0.6440 03 * ,;. -B.O L.O * O. 7 :i~.Ù 02 * 0.557D 02 '" 0.701D 03 * * ' -d.O b.O « 0.81 D 02 * D_ S34D 02 • 0 • .659D 03 * 
'" -b'" 0 1 O. 0 * O.1:l65D 02 * O.6BOD 02 '" 0.786D 03 * 
* -b.O 14. U * 0.960D 02 * 0.624D 02 * 0.6500 03 * 
'" -{ U 1 J. ù * 0.9140 02 * o. 7540 02 * 0.8250 03 * 
* 

!+ : 0 .èLO * O.787ù 02 * O. 5700 02 '" O.724D 03 * 
'" 

-lL.O -22.0 
* 0.837'0 02 * 0.4- 8JD 02 * 0.570D 03 * 

* - 1 ... v - 18. (; * 0.81'jD 02 * O. b49D 02 • 0.7920 03 * 
* - 12..0 -1 <4. U * 0.739D 02 * O. 5720 02 • 0.7730 03 * -lL.O -10.0 

, 

'" += 0.8620 02 * o. 7220 02 * 0.8370 03 * 
'" 

-lL.O - 6. U 
1 * 0.787D02 * O. 500D 02 * o. 711 0 03 * 

( * 
,,-12.u -2.0 * 0.836D 02 * 0_698D 02 * 0.8350 03 * 

* -12.0 ~.o * 0.8S90 02 * 0.72'.JD 02 * 0.8490 03 * 
* - 12.0 0.0 * 0.tjJ6% 02 * O. S37D 02 '" 0.643D 03 * 
'" -12.:) 1U.0 += 0.885 02 * 0.693D 02 * 0.783 D 03 * 
* -1~.O 1 ... 0 * 0.&07D 02 * O. 6 SbO 02 * 0.7400 03 * 
* - L". 0 1 d. ù * 0.8070 Ot * O. b J8D Of 4< 0.790 D 03 * 
'* 

- 1 L. Ù L2.\) * O. d67 Ù 02 * 0.7060 02 * 0.815D 03 * -lG.U - 22. 0 1 

'" * 0.7650 02 * 0_ 5û4D 02 * 0.737D 03 * 
* 

- H ... 0 - 1 d. () * O. 8~ 4 Ù 02 += 0.6 no 02 * 0.816 D 03 * ,.. -1(.,.ù -14l_0 * U.B02D 02 * O. 4650 02 * 0.51300 03 * 
* -16.0 -10'.0 * 0.714D 02 * 0.4020 02 * 0.563D 03 * .. -lb.O -6.0 .. 0,. ti54 D 02 * 0.6990 02 * 0.8190 03 * 4< -1t..0 - L. 0 * 0.868D 02 * 0.681D OL * 0.785D 03 * 
* -16.0 2.0 .. o. es 0;) 02 * O.6dbD 02 * 0.806 D 03 * 
* - 1(,. 0 b.O * O.U05D 02 * 0.6LOD 02 * 0.7710 03 * .. -llJ.U 10.0 * 0.865D 02 * O. 6 12D 02 .. 0.7070 03 * 
* -lu.':; 1 ... 0 

* 0.8220 02 * 0.(211) OL * 0.7560 03 * ,.. - 1 L. Û 18.0 * O.d94ù 02 * O. 750 D 02 * 0.83 HO 03 * 
* - 1f,. U 22.0 * o. ~n 7 v 0" .. 0.6 900 02 * 0 .. 7520 03 * 
* -20.0 -~~. v * O.743D 02 * O.550D 02 * 0.7400 03 * 
* -2U.u -1':1.0 ,.. 0.tU9D 02 * 0.6500 U~ '" 0.7750 03 ~ .. -20~U -1 (~. 0 

* ù. 800 U 02 * 0.5J8D 02 ,,* 0.6720 03" ... 

* - "::'J. 0 -1 ù. U * 0.789D 02 * o. ~ S4 D 02 * 0.7020 03 0 * \ 
* -20.0 -&.0 * U • 782 D 02 += O.635D 02 * 0.8110 03 * .. -.:!U.O - L. 0 , +: O.778D 02 * 0.508D 02 * O.7JOO Oj .. 
* - L'). 0 2.0 * .O.767D 02 += O.630D 02 * 0.8220 03 * ,.. -2U.0 v.v * 0.771D 02 * 0.601D 02 ,.. 0.7790 03 * ., -2(;.0 10. U * ù.771D 02 * 0.6490 02 * 0 ... 8Q20 03 * •• -.W.J 14.U * 0.178 D 21 .. ·0.Sù20 02 * 0.64bO 03 * , , 
* ) : 0.8940 ,.. O. 5 ~4 D 02 .. O. 62U D 03 * 
* 0.818D 02 ,.. O. 6200 02 * 0.758D 03 * .., - ,~ , 

''\ , 

" ~ 
!,~ 
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.. - 24.0 -lrl.O * ù.810ù 02 * 0.5':'30 v" * O.682D 03 '" ( * - L-.. (, -l<+_ù *' ù. 751 0 02 '" 0.6240 02 *, o • 83 1 D 03 * .. - 2'1. J -lù.v *' 0.794D 02 '" 0.032D 02 >1< 0.7%D 03 * , .. - t4. U - v_ U *' 0_ 80':1 [) 02 >1< 0.737ù 0" * O.848D 03 '" .. - 24. \.1 - 2 _ Li * (J.7420 02 '" °1 5720 02 * uoo771D 03 * 
* - 24. Ü l.U * Ü _ 669t> u2 '" o l>..:! a 0 0" * 0_ 72"D 03 '" * - 2~. U 6_0 * O_tlJ~o DL .. Ù .. 709 D 02 .. Ooo85ùD 03 * \ - 1 J. d * Ùool:i14J 'U2 '" ù.b5~D 02 * 0_ B080 03 * * 

.- .t. .... v 0' 
* -..:.4.J 14. G * Ooo875D 01 :0: ·0.7100 02 .. 0_818D ù) * 
* - 24. G 18 .. Ü * U.Jl1D 02 '" 0.773D 02 * 0_ fliHlD 03 '" .. - .:.4 • 'J 2:2 _ 0 

* O .. 913v 02 * J .. 707 D 02 * o. 7740 03 * 
* -';0. Ù -I./... U ... 0 .. 791 D 02 *' 0.5240 02 * 0_6620 03 '" 
'" -2è.ù -1 J. 0 *' O .. 819D 02 *' ù .. 5ù~0 0" * ù_622D 03 * 
* - .. 0.0 - 14 .. Ù * O.8Ô2ù 02 * 0 .. ';)27D 02 * O.b570 03 * 
'" -2~.ù -lu.O * 0_ 741 0 02 * 0.528 D 02 '" 0_ 71 JO 03 '" * - 2CJ. 0 -6. Ù * Ooo 750 D 02 '" J.5000 02 * O_bb7D 03 * 
* -.::I3.U -2. G * o _.d3ijO 02 *' 0 .. 6'960 02 * 0 .. 83~D 03 '" 
* -2b .. 0 2. Ü * Ù • 7910 02 * 0.5970 02 .. 0 .. 7540 03 * * -28.0 6 .. 0 :0: O_8ÛD 02 *' O.5tl80 02 .. O.715D 03 '" 
* - 28.0 1 ù. J 

, 

* D.d17D 02 *' 0.5420 02 '" 0.66 JO 03 '" 1 

*' - 22.0 1~. Q 1 '" () .. 8680 02 '" 0.535 D 02 '" 0.6170 03 * 
'" - 21:,.0 1!:J. v 1 00: 0.916D 02 * 0.653 D 02 * 0.713D 03 '" 
'11< - Lo. 0 \ 22.0 

1 * 0_891D 02 '" o. b60 D 02 .. 0_7410 03 '" * - j2. Ù -22.0 ... O.757D 02 * 0 .. 502D 02 '" 0_ 743D 03 . '" 
'\ 

* -J2.U -18.1..1 1 * ù. 821+ 0 O~ * 0 .. 6510 02 * O.790D 03 * 
* -3L.O -1 ~. ü *' u _ 759 D 02 '" 0.5710 02 . .. 0 .. 752D 03 '" '" - 32. U - lU. u Il 0.8350 02 '" O.b960 02 .. 0_ 83 J D 03 " * -.J.:..0 -o.û 

'" 0_ 852 D 02 * U.70JD 02 * 0_ 825D 03 * 
* - 32. 0 -2.0 * 0.7711) 02 '" O.569D 02 * O.738D 03 '" 
*' - 32.0 2.0 * 0_ 7b20 02 '" 0_5~lD 02 .. O.775D 03 '" * - 32. 0 6.0 '" o. 749 D 02 * 0.548 D 02 .. o. 732D 03 * 
'" 

- 32.0 10. ~ '" a _ 7970 02 '" 0.6300 02 .. 0.7900 03 '" '" - 3". Ù 14 .. ... 0_ 8290 02 * O.689D 02 * o. 831 D 03 '" 
'" 

- 32. Ù 1 ti. 0 ... o. 701 D 02 * 0.534D 02 * > o. 761D 03 * 
*' - J~. 0 12.0 ... 0 .. 874 D 02 *' 0.501D 02 .. 0.57JD 03 * ----------------------------------------------------_._-----

STAT1STICAL RESULTS: 
--------------------

i'1 EAN Vl1LOE 0.856 D 02 0.6240 02 .0.1310 03 
ST A N OA~D DEVlA'l'Iüll 0 .. 555 D 01 0.7 J2D 01 O.777D 02 

1 
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iŒC 0 t.S'IROC lION RESULTS OF :INTEBPEhOGRA M 

{ 
( 1 ti J UF TIl E N.E \\ S - P RI NT PAPER SAtlPLE #36 

CU H rWLil TH E DEfORMATION) 

------------------------t-----------------------------------
* l 0- C Li iJ D Ji '[ E;5 * OEFOi<C:lA!IONS * 
* X Y * X Y Z * * ________________ :;: __ J _________________________________ - ___ * 

* -.4.0 -;a.v * O. , 311 D 02 -0.1639D 02 O.3054D 01 * 
* 44.0 -18.0 * u.1306D 02 ü.19'.13D Q2 O.431':1D 01 * '* 44.0 -l:J.O * 0,.13290 02 -0 .. 1610D O~ -O.1627D 01 * 
* 44.0 -10.0 * O.12~3D 02 O.1401D 02 0.7541 D 01 * 
* 44.0 -u.o * 0.13040 02 O~lBb6D O~ 0.4884D 01 * 
* 44.0 -2.0 :;: 0 .. 1386D 02 O .. 9608D 01 -0.1596D 02 * 
~ 44. Ù 2.0 * O.1379D 02 -O.2260D 02 -0.1414D 02 * 
* 44.0 b_O * O.1342D 02 O.b~10D 01 -O.4B29D 01 * * ~4.0 10 _ 0 *' O.1384D 02 -O. 15990 02 -0.15260 02 * 
* 44.0 14.0 ", 0_1 J43D 02 -O • .2150D 01 -O.4864D 01 * * 44.0 13.0 * O.1282D 02 -O.12b4D 02 0.10blD 02 * 
* 44. lJ 22.0 * O.1392D 02 O.2098D Dl -0.17490 02 * 
* 4U.(, -),1._0 '* 0_ 126.2D 02 0.1<+ 07 D 02 0.919b D 01 * :ft ~ù.o -lu.J * 0.12940 02 -0.1219D 01 0.1029D 01 '" 
>1< .. O. U -l~.O * 0.1.371.:> 02 -0.1624D 02 -O. 1835 D 02 '" * 40.u -10.v * O.-1328D 02 -O • .2076D 02 -0.7544D 01 * *' 14u.J -U.O * 0.1373D 02 O.3747D 01 -0.18980 02 * >1< 4U.O - 2. C *' 0.1348;) 0.2 ù.~5750 01 -0 .. 1250 D 02 * ... 4G.0 2_ J *" O.1301D 02 -0.7715D 01 -0.6976D 00 * -
* 40.0 ' " * G.13J4D 02 -0.2125D 02 -O.9107D Ù l *' u. ~ 

* 4Ù.Ù 1 J. 0 '*' O.1281D 02 -0.1852D 0.2 O.4324D 01 '" * ~O. 0 , ij. 0 * 0.13100 02 -0.66480 01 -0.29140 01 * 
* (W.O 18.0 * 0.1307D 02 ~~: ~~aJg 02 -0.2507D 01 *' 
'" qü.u 22_ 0 * 0.1265D 02 01 -0.lb7BD 02 '" * jo.J - 22.0 '" 0.1298D 02 0.21870 01 O.2359D 00 * 
* 3f, .'0 -ld. J * 0 .. 135BD 02 0.1222D 02 -0 .. 1521D 02 * 
* 3(,.0 -~4. 0 >1< 0:'1289D 02 -0.4097D 01 0.23350 01 * 
* j(...O - 0.0 li' 0.1225D 02 -ù.1596D 02 0 .. 1538 D 02 * 
* 36.0 -6.0 * 0.1233D 02 O.1242D 02 0 .. 122~0 02 * ~ 36" 0 -2. Ù * O.lL06D 02 0.1143D 02 O. 10350 02 * 
* JL. a 2.v * 0.13520 02 -O.2032D 02 0.17.21D 02 * 
~ 36.0 6. v 01< 0.1325D 02 0 .. 7940D 01 -0.99690 01 * 
'" Je. ù 10.0 * 0.1352D 02 -0.90280 00 -0.1307 D 02 '" * 3b.O 1 ~. u * 0.13220 02 -0.28610 01 .... 0 .. 2001D 02 * 
'" Jt... a 18. () * 0.12530 02 -o. 12240 02 -0.12340 02 '" * 30.0 22.0 * ;0.1254D 02 - o. S5 72D 00 0.5242D 01 *' *' 32.u -22.0 * ~O.1192D 02 0.9686D 01 O.4792D 01 * 
* 32.0 -113.0 .. O.1205D 02' O.l113D 02 -0.1183D 02 * 
* 32.0 -lij.O '" Ji 12CJ9D 02 -O.1766D 02 ' -0_ 53 OoD 01 * 
*' 32.(J -10.0 * {- .11870 02 0 .. 1356D 02 - O. 8905D 01 * 
* J2.D -o.u >1< ' O.1280D 02 -0.14850 02 -0.16920 02 * 
'" 32.0 -2. U .. u. 121~ 02 0.1175D 02 0.1628D 01 * 
*' 32.0 2.0 * 0.1284 o~ 0.9083D 0"1 0.3748D 01 '" * 32.U o. u * 0.12880 02 -o. t16J80 01 O.2050D 01 * 
* 32.U 1 u. 0 *' O.1306D 02 -0.22180 01 -0,; 1281D 02 * ::< j2. U 1 ... G- * O.1262D 02 O.1001D 02 -0.83920 Dl * ~. 32.0 18.0 * o. 1254 D 02 -0.22410 02 0.327t10 01 * 
'" _ù:.. 0 22_ 0 >1<- 0.12~9D 02 -0.1680D 02 0.11950 02 '" * 26. v -2.c:.u * O.1237D 02 0.2967D 01 0.13170 02 * 
* 2tl.0 -1b.O .. O.1222D v2 -0.7557D 01 -O_4171D~O' * 
'" :"8.0 -14. Û * 0.12770 0.2 0.13140 02 -0.4212D 01 *-
* ;!t..u :-,10. U * 0.1225D 02 O.5554D 01 0.l,714D 02 * 
'" 28.0 -'>_ J * 0_1173D 02 -0.1134D 02 -0.1039D 02 * 

\ • 2!;l.lJ -'2. 0 * 0.12620 02 -J.6ù350 01 -0.1176D 02 ~\ 
* 2&. () 2.0 * O.11d3D 02 O.b385D 01 0.5521D 01 

* ~é. 0 b. li * C.1L!46D 02 O.1234D 02 -o. 14570 02 * * 20.0 1 ù. ~ »: O.l.b~D 02 0.679 .. n .0 1 -0.101YO 02 * 
* ~b. vi } 4.0 * . IJ.1200ù 02 0.7740D 00 -0.49,73 D o 1 * ~ 20;...0 - 10.0 '" O.1172D 02 0.1164D 02 0.783'bD 01 * 
* 2L.G :u. ~ * O.~235D 02 -O.1515D 02 O.5601D 01 * 

Il 
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1 , 

O.127~2 * ~4 .. 0 - 1.L. • (; '" :-O.7775D 01 -0.5856D 01 * 
* ..24.0 -lo_J * O.119~D 02 -0.7405D 01 -0.7596D o 1 * 

( * 24.u -14.0 * 0.12281.1 02 -v.2112D 02 0.1757n 02 * . 
* L.4.0 - 1 v_ 0 >1: '0.12350 02- -0.1495D 02 -o. '1274 ~ 02 '" * 2"'.0 -iJ.v * 0.1207D 02 O. Q':151D 01 -9.1473D 02 * >1: L4.U -2.0 * 0-. 1 133D 02 0.2Ùi.+7D 02 O.1114D 02 * 
* L4.Ü 2.0 * 0.1143D 02 -0.1144D 02 -0.1957D 02 * 
* 24.0 fJ.(J :1< 0.11300 02 -0.1088D 04 -0.43060 01 * 
* 24. U 1 U. .'0 * 0.1131D 02 0 .. 1LJ77D 02 O. l 107 D 02 * 
'" 24.U 14 .D * 0.11370 02 -0 .. 9708D 00 0.9981D 01 * 
* L4.~ 1 B. 0 * 0.11690 02 -o. 1745D 02 -0.1552D 02 * 
* 2~. 0 ,n. ù * 0.12421> 02 O.6BbOD 01 -0.8100D 01 * 
* .20.u -22.0 * o. 126fJ 0 02 -0.51B7D 01 0.8312D 01 * 
* 2'-. '0 - 10 .. 0 * 0.12170 02 0 .. .20750 01 -0.909SD 01 * 
* , 20. () -14.0 * O.1219D 02 -0.18360 02 -0.1004D 02 * 
* 2U.U -10.0 * 0.12380 02 0 .. b4 930 00 0.4728D 01 * 
* 2û.C -b.O * 0.1212D 02 -0.1808D 02 -0.3573D 01- * 
* 20.0 -2.C~ * 0.11280 02 O. 11420 02 ~O. 1420D 01 * 
* 2J.CJ 2.J_ -* 0.1l12D 02 -0_15J3D 02 O.3652D OU * .- 20.0 b .. 0 * 0.12160 02 0.1450D OL 0 ... 2880D 01 * 
* 20.u 1\1.0 * 0.1125D 02 U. 1126 D 02 .a.6831D 01 * x .. 2(;.0 1J+.O * O.1191D 02 -0.12560 0.2 -O.8446D 01 * 
* 2u.ù , 8.0 * 0.11140 02 -0.1185D 02 0.5711D 01 '* 
* 20.0 22.u * U. 11500 02 -0.4157D 00 -0.583bD 00 * 
* 16. Ù -i..:.O * 0.1172D 02 -0 .. 1261D 01 -0.1953D 02 , * 
* H.U -lb.() * 0.11130 02 0 .. 52990 01 0.7367D 00 '* 
* H.. () -14.0 * u.1212D OL -0.~4110 00 Q.l272D 02 ,.. 

* 16. Û -10.v * 0.1145D 02 -O. 15l:WD 8t -0.9712D 01 * 
* lt..O -6.0 * O. 1166D 02 - 0.60 19D 0.1021D 02 * 
* 16.0 -~.C • O.11b.;n 02 0.1404D 02 ,-O.5676D 01 * 
* 10.0 2.0 * O.1085D 02 -O.114bO 02 - O. 9069D Ù 1 * 
* 16.0 ti.O * O.10tl~D O..:! -O_~165D 02 0.6020D 01 * ,.. H.O 10.0 ,.. 0,. f135D 02 0. 70610 01 0.1293D 02 * 
* 16.0 14.0 * 0.1207D 02 O. 124 D 02 -0.2868D 01 * 
* 10.0 Hl. 0 * O.12L3D 02 0_25570 01 0.1474D Où * 
* 16.0 22.0 * 0.1094D 02 O.5283D DO -0.1888D 02 * 
* j~.() -22.0 * O.l13bD 02· -O.19B7D 02 -0.1505D 00 * ,.. 12.0 .,..18.0 * O.1076D 02 0.52480 01 -O.7371D 01 * 
* 12.0 -11.;.0 '* 0.1117D 02 0.2400D 01 0.926bD 01 * ,.. l~.O - iO. 0 * 0.1116D 02 0.21040 02 0.17.28D02 * 
* 12.0 -b.O * 0.10680 02 -0.09880 01 0.1254D 02 * 
* 1..:.0 -2.u * 0.1127D 02 0_ 9518 0-01 -0.4063D 01 * 
* 12.0 2.0 * 0.1137D 02 - O. 74860 01 -0 .. 7993D 01 " * 1~.O b.U * 0.1118D 02 o. 1552D 01 0.7150D 01 * 
* 12.0 10.0 * 0 .. 1155D 0.2 O_1148El O~ 0.1556D 02 * 
* 12,.0 1 ... 0 * 0.11750 02 -0.7691D 01 0.74190 01 * 
* 12.0 18. () ,.. 0 .. 1153D 02 -0.999~D ù1 -0.11020 02 * 
* 12.0 22.0 * 0.1 ûe3D 02 0.9262D 01 -0.1704D 02 * ,.. b.u -L2. U * ~. 1134D 02 -0.16110 02 0.73790 01 * .. 8.0 ,- 1 b. 0 '" • 11 05D Q2 -O.1502D O..:! -0.1106D02 * 
* 8.v -11+.0 * ù. 1073D 02 -U.1787D 02 -G.116uO 02 * :.- 8.0 -10. U * - 0.1083 D 02 0.95480 01 -0.1656D 02 * * 8.1.Î -0.0 * 0_1121D 02 -0.14640 02 -0.9779D 01 li< 

* 8.0 -L.u * 0."1070D 02 - 0_. 129~ D 02 0.11390 02 * 
* 8 .. 0 2.0 * o. l 039D 02' -0.1937D 02 0.1560D 02 * 
* 8.0 6. U * O.1056D 02 0.2165D 02 -0.1083D 02 * 
* b.O 10. U * 0.1U95D 02 O.12d20 02 0.12100 02 * 
* b.u 14.0 .. 0.:. 1 108 D 02 -o. 1788D 02 -O.4395D 01 *' .. 6.0 1 t). J * 0.1003D 02 0.81480 01 0.15040 02 * 
* Cl. () 22.0 * 0.1 ~7D 02 o. 1194 il 02 0.5842.0 01 * 
* 4.0 -22.(; * 0.1-0 4 D 02 , o. 1967D 01 O.1414D 02 * .. 4.0 -1t3.0 * O_1072D' 02 o. b~ 96 0 01 -0.6024D 01 * 
* 4.u -H.u * o. 1 109 D 02 - Ù. 72 14 D 01 O.90b'~D 01 * 1* 4.0, -lJ.O * O .. 1102D 02 -O.3b36D 01 -0.1627D 02 * 
* 4.0 -0.(; '* 0.1 ù32V 02 0.129.6D.02 O.8357D 00 * 
* Lt.û -2.v * 0.991 B D 01 J. 750~D 01 -ü_443~D 01' * 
* 4.0 2.0 * ù.11J48D 02 o • .3549.D 01 -0.3908D 01 * 
* 4.0 b.u * 0.9b77D 01 -0.6188D 01 0.1593D 02 * 
* 4.v 1iJ.J * O.103JD 02 -0.10+9::'D 02 0.1665D 02 * ?-

* 4.0 14.C * O.9954D 01 o. 10J9~ o~ O.3329D 01 * 
'* 4.u ld.v * O. 1073 [;j 02 0.1411D 02 -0.1~.B4D 02 * * 4.0 2L.\J * 0.1114D 02 0.7599D 01 -ù. 189ùO 02 '* .. 

,. 
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l' .. o.u -22. li * 0.9952D 01 -O.1518D 02 0.13860 02 * 
* v.u -là.J * O.9978D 01 -J.1183D 02 O .. 29ti70 01 * >'1 0.0 -14_ 0 JI< 0.102UD 02 -O.6277D 01 -0.18950 02 * 
'" 0.0 - 1 0.0 "* ~. 1 040D m O.1097D 02 O.118bD 02 * 
* O.;) -o. Ü r * O.9774D 01 O.C3477D 01 0.1478D 01 * 
* (;.J - L.~J!) ;t: O.9568D 01 -O.1ù76D ù1 O.1678D 01 .. 
"* O.V 2. :) * O_~D9.4D 01 -0.2116D 02 0_ 14 DbD 02 '" , 
* v.O b.ü ~ O.9376D 01 1 

-O.~Oi:jlD 02 -O.8857D 00 * 
* 0_0 1 u. Il * O.lJi;!3D 02 O.l042D 02 -0.34430 01 * ,.. O.O' 14.0 * 0.1013D 8t - O. 2282D 02 D.1432D 01 * 
* 0.0 18.0 .. O.90J8D -0.131+8D 01 -0.7993D 01 * 
* v.o 22.V * O.1095D 02 -0.3977D 01 -0.1313D 02 '" 
"* -~. 0 -22.0 * O.10i;2D 02 -0.2120D 01 -0.7652D Ul '" * -'1.0 - 1 a. u "* 0.10020 O~ 0.6682 D 01 O.1009D 02 * 
'*' ~4. (j ,-14.0 * o. 1054D 02 -O." 92UI::)D 01 -O_2875D 01 '*' 
* 4 .. Q ...... 1 J. 0 *. c. 9872D Dl -O.1141D 02 0.1089D 0·2 '" 
"* -4.U -6.0 ,.. O. 10550 02 0.1334D 02 -0.8038D 01 '" ,.. -4.0 -2.0 • 0.9716D 01 -g:.?~g~~ 02 -0 .. 7475D-03 • 
* ,-4.lJ 2 .. 0 ... 0.9316D 01 02 -O.257bD 01 • 
* -4.0 5.0 * 0.1 U13D 81 -O. 1932'D 02 -Q.1208D 02 * ,* -4. Q 10.V • O·. 9~29D 0 .. 1438D 02 0.9437D 00 * • -4.0 14-.0 "* 0.1017D 02 -ù.26d5D 01 0..,.8534D 01 * 

( • -4.0 18.0 '*' 0.1022D 02 -ù.1573D 02 O.4506D Ole Cr 

* -4.1.1 2~.0 • O. 9594D' 01 -0.1"78D 01 -0.5444D 01 • 
* -b.G -22.0 '. O.9387D 01 O. 1923D 01 -U.8868D 01 * 
* -(j.O -ltJ.O * 0.1049D 02 O.1711D 01 0 .. 1785D 02 • 
* -8.0 -14.0 * 0 .. 1025D 02 -0.4019D 01 0.91a4D 01 * • -b.O -1 ù. U • 0.9755D 01 - 0.9442,0 ,01 0.5934D 01 '" .* -8.0 -o.v • 0.1009D D2 -ù.1591b 02 -O.1899D 02 * * -t!.0 -2.0 * 0.9858D 01 0.9713D 01 0.6193D o 1 • ,. -8.0 L..v ,.. 0.9058D 01 -0.3927D 01 -0.6105D 01 '*' 
"* -èl.O 6.0 * 0.9766 D 01 -ù.1114D 02 -O.1534D 02 • 
* -b.O 10.0 >1< 0.921aD 01 - O. 6523D 01 -0 .. 1363D 02 • • 

* -b.O 14. Ù * 0.1029D 02 - 0.41!>..t:: D 01 0.4230D 01 * 
'*' -b.U ld.U * û. 9 13JD 01 0.1079D 02 0.1434D 02 * * -8.0 LL. Ü • O.9373D 01 O.1233D 02 0.3774 D-O l' • 
* -12 •. 0 -22.0 • 0.9749D 01 -O. 1303D (J2 0.1520D 02 '" * - l':::. V - 18. Û * 0.<9566D 01 -0.1096D 02 O.4'80BD 01 * 
* - 12. 0 -1,*.() * O.1020D 02 0.2875D 01. 0.1336 D 02 * '* :-12.0 -lD.O • O. 1024 D 02 0.1314D 02 -0.6361D 01 * • - 1 L. 0 - 6. Ü * 0.9448D 01 -0.1919D 02 -0.1647D 02 * 
* - 12. U 

, 
-2.0 * 0.9024D 01 O.1035D 02 O.1359D 02 * .., -12~ 0 L .. 0 * \ 0.1 0,04D 02 0 .. 1474D 02 0:7334D 01 * -* - 12.0 0.0 * O.9512D 01 0 .. 4970D 01 0 .. 6547D 01 * 

* -12.0 10.0 • 0.9581 D 01 -0.6695D 01 0.6'131D 00 * 
* - 1 L. 0 . 14.0 :0: 0.9444D 01 - 0 • 20 1 5 D" 02 -0.1265D 01 * • '- 1 t:. 0 10. 0 • 0~9576D 01 0.6449D 01 O.1175D 02 * 
* -12.1,) L2 .. 0 * O.8946D 01 -O. :1087D 00 0 .. 1672D 02 * 
'*' • - H •• CI -""22. 0 * U.l003D 02 -J.1595D 02 -O.1382D 02 * '" -1{'.O -10.0 * O.9571D 01 0 .. 2373D 01' U.91730 01 * 
* - 1 t... Ù -14.0 * 0.8786D 01 0.5175D 01 -O.1710D 02 * 
* -16.0 - Tv. ü * 0.9001D Dl 0.8459 D 01 0.2510 DOl * 
* -10.0 -0.0 >1< 0.1001D 02 -0.2057D 01 0.15210.l02 • 
* - H·. 0 -~. 0 >t 0.8856D 01 0.1271D 02 -0.1809D 02 • 
* - 16. 0 2.0 * O. ~ 62ûD 01- -0_ 1374D 02 -0.1498D'02 * 
"* - 1 G_ 0 b.O • 0.9949D 01 -O.B06i>D 01 -0_5634D 01 * 
* .;.. 1 t... 0 10. () '" O.fjô<J7D 01 0.1124D 02 -0.8031D 00 * • -16. ~ 14. Ù * o. y 3~2D 01 0.0228D 01,O.1397D 02 * 
* -1(...0 18.0 * 0.934BD 01 -0.1J46D 02 0 .. 2627 D 01 '*' 
* -lfJ.U ~f· 9. * O.9888D 01 -0 .. 1526D 02 0.1437D 02 * 
"* - 20.0 -":'L.. Il • O.9749D 01 -0~2230D 02 0.6925D 01 '*' *. - 20. V -1ti.O * O.9413D 01 -0.128JD 0", O.1689D 02 * JO: -20.(; -14. li ., O.él4.07D 01 -0.2531D 01 -g:f~~lg 01 * 
* -..::v.:J -1ù.O * fi:' 9533ù 01 0.9333 D ül 01 * 
* -20 .. 0 -0.0 >1< 0.9248D ul 0.9695D 01 -0.5004D 01 * 
* - 10.0 - L. 0 * G.8700ù 01 -O. 19~1D 02 -0.60ü2D 01 * 

! - * -,,::v.o ..é..O * 0.8540D 01 - ù •. d 18 D 02 -0.9897D 01 • 
IC: - 2(...0 "1 * O.9290D 01 O. 294 ~D 01 -O.1454D 02 *1 ... v 

• -,2{,.ü 1 C. U *- O.S4L3D 01 -U.522dD 01 0.8603 D a 1 * * -..t::O.J 14.Û * O.8t:so1D 01 -0.1026D 02 -o. B17D 02 * 
* -2v.0 1 ù. 0 4< O.9514D 01 0_9721D 01 -0.1314D 02 '" IC: -~v .. U ~~.o '*' O.940BO 01 -0.1425D 02 -O.o366D 00 * 
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* -24.,Cr -22.0 * 0.921,+D 01 O.9952D 01 - 0_ 9019D 01 * 
( * -24.0 -18.0 * 0.8939D 01 O. ~829D 01 -0.3158 D 01 * 

* -,4.(1 -14.0 * 0.8362D 01 - O. 7036 D 00 O.1698D 02 * 
"" -24.Û -10.0 * 0.9251D 01 -0 .. 170,OD 02 -0.8356D 00 * * - ~4. U -lJ. U * 0.9",800 01 - O. 8603D 00 0.1310D 02 * 
'* -24.(; -2.0 * U.8~15LJ 01 -0.20040 02 ,-0.1401D 02 * 
* -L4.0 ..::.Ù *' 0.96070 ,01 - O. 2186D 01 0.1520D 02 * 
* -.2 ... û 6.0 * o. d..:!BoD 01 0 .. 1401D 02 0 .. 9 H5 D 01 ' * \ 

* -24.0 1~.O * O.s7YOD 01 0.46470 01 -O.1938D 02 * 
, 

* -.:!4.0 14.0 * o. ':1 53 7D 01 -0.10280 02 -0 .. 6641 D 01 * ! ,.. -24.Ù 18.0 * 0.8503D 01 O. BU 52D 01 -0.1854D 01 * ! 

* -24.0 22.0 * O.8:J61D o 1 -0 .. &403D 01 -0.1815D 02 * % 

* -28.0 -L.L.U * 0.9",840 01 0 • .26070 01 -0 .. 1907 D 02 * , 

* -2E.O -13.0 * 0.9155D 01 0.4975D 01 0 .. 9-9 tl5n ,01 * " * -~8.0 -14.0 * 0.'93a3D 01 -0.1082D 02 0.1191D 02 * 'i 
-1 

* -2e.o -lU.O * 0.91100 01 0 .. 1331D 02 -0 .. 1422D 02 * " 

* -28.0 -6.U * 0.8831D 01 - o. 1334D 02 -0.4929D 00 * 
~~ 

* -.Ge. U - L.. (j * 0.8866D 01 0.1298D 02 -O.4927D 01 * ~ 

* -2b.O 2. () * 0.81090 01 -0.6451D 00 U.2984D· 01 * 
~·,lt 

~;~ 

* -28.0 0.0 * O.b933D 01 - .. 0 .. 10 l1D 02 -0.2191D 01 * " 

* -28.0 1 ü. 0 ~ O.9771D 01 -O.1205D 01 0.1373D 02 *, ~ 

* -28.0 1~.0 *' 0.85720 01 -0 .. 18790 02 -0 .. 1424D 02 * 
, 
] 

* -2é.O 1d.0 * 0.90330 01 - O. '84 SOD 00 -0.2400D 01 * t 

* - .Le. 0 22.0 * O.8806D 01 0_ 11220 02 0.4264 D 01 * : 

* -32.0 -22.0 * 0.78900 01 O.l111D 02 ü.1138D 02 * 
* -32.0 -18.0 * 0.7826D 01 -0 .. 16990 02 0.5721D 01 * 
* -3L.O -14.0 * u.&5u7D 01 0.10210 02 -0.1960D 02 * 
* -32.0 -lU.v * u.&547D 01 0 .. 1194D 01 0.9593D 01 * 
* -j,.u - 6.0 * (). 7 86 8 D 01 O.3174D 00 -0.99'::18 D 01 * 
* -32.0 -2.0 * 0.50720 01 0.1171D 02 -O.1812D 02 * 
* -32 .. 0 2.0 * 0.8495D 01 0.11900 02 0.863!tD 01 * 
* -32.0 6.0 * 0.86150 01 -0.1568D 02 -0 .. 4066D 01 * '" 
* -32.0 1 0.0 * O.8617D 01 -0_ 1062D 01 -0.3097D 01 , * 

" 

*- - J",,_ 0 14.0 * O.8017D 01 -0.1803D 02 -O.1673D 02 * 
* -32.0 1 d. 0 * 0.87250 01- .0. 10~6D 02 O .. 5156D 01 * 
* -J~.O ~.i.() *' 0.8712D 01 -O.4185D 01 -0 .. 8179D 01 * ---------------------------------------.-----------------

ST.\TI5'IICAl. ifE5üLTS: 
--------------------

-' 
,- MBhN VALUE STAN DABD DEV lATION 

:x;- Dli\EC'I'~ON O.10aD 02 o. 15 6D 01 
Y-"DIHEC110N :8~ ~ ~~~ g~ 0.116D 02 
z- ùI iŒC'IIC N '1 0.107D 02 

( 

" 
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.EV AL.DAt,E D S'l'IiJ.IN FIELD AI POINT {lB) 

---------------------------~----------------------------~----*ELLIH~T* E.XX EY.Y *ELEMENT* EXX EYY' * 
*-------*---------------------*-~-----*---------------------* *' 1, 1 * * 1, ~ * 
'" 1, 3 * * 1, 4 * *' 4, 5 '" * 1, tJ * 
'* 1 7 '" * 1; 8 * 
'" 1, Ij * *' 1,10 * * 1,11 * 
~ 3, 1 * 
* 3, 2 * * 3 t j * 
'" 3, li * 
::< 3 , 5 * 
* 3, 6 * 
'" J, 7 * 
'" 3, 8 '" 
'" 3, 9 1* 
'" 3,lv * * .3,11 *' * 5, 1 * 
'" 5, 2 *' *' 5, 3 * 
'" 5, 4 * ::. 5, 5 * 

,* S, ù '* 
'" 5. 7 * 
'" 5 8 * ,* 5: 9 * * 5,10* 
'" 5,11 *
'" 7, 1 *' * 7, 2 '" 
'" 7, 3 '" 
'" 7, 4 *, * 7· 5 '" 

<,Ill< 7' ~ *" 
* 7; 7 '" * 7, 8 *-
* 7' 9 '" 
'" 7' 1 0 * 
'* 7' 11 *' * 9; 1 '" * S 2 '" 
• 9' 'j * 
* ':J' 4 * 
* 9' 5 '* '" ~' (, '" * 9' Î '" 

: t; ~ : 
.' ':J'lJ * 
'" 9;11 * * 11,1 * 
'" 11, 2 '* 
* 11. j * 
~ 1',1+ *' 
* 11, 5 '" 
'*11,6" 
'" 11, 7 * 
'" 11, ~ '" 

ù.12D-u3 -0.91D-02 * 2, 1 * -0.890-04 
O. j Ù 0 - () 4 O. 9 00:- 0 L * 2, 2 * -o. l b D - 0 3 

-0.lviI-03 -0 .. 77j)-02 '" 2, 3 * 0.200-03 
-O.B7v-04 -O.10D-0.l * 2, 4 * 0.260-03 
-0.lïD-03' O.23D-02 * 2,:' * O.35D-03 

O.97D-ù4 0.81D-02 * 2. 6 * O.36D-03 
U.~()D-OJ -O.73D-02 * 2, 7 * -0.130-03 
0 .. 20D-04 O_S6D-02. 2, 8 '* O_23D-04 
v.LoO-03 -O.J5D-Û2 '" 2,9 * -0.180-03 
O.82~-04 0.26D-02 * 2,10 * -O.30D-04 

-0_0 .. V-04 -0.37D-02 * 2,11 * O.14D-03 
O.i.bD-Oj -O.25D-02 * Il, 1 * -O.l1D-03 
0 .. 3b~-03 Ù.41D-02 * 4, 2 * -0.430-04 
ù.20D-OJ 0_JOP-02 * 4,3 * -0.17D-03 
11. 94 D - 04 - O. 7 1'])- 02 * 4, 4 * - a • yS D- 04 

-V.12D-03 O.25D-03 * 4, 5 * 0.270-03 
-O.~SD-ù4 0_79D-:-02 * 4,6 * -0.12D-03 

0.17:>-03 -u.71D-02 * 4,7* O.25D-03 
O.ÇdD-04 O.22D-02 * 4, 8 * O.11'D-03 
O.11D-03 0.49D-03 * 4, Cj * O.1~D-03 
0 .. 15U-03 O.23D-02 * 4,10 * O.16D-03 

-O.35U-OS -O.:l9D-02 * 4,11 * Ô.20D-03 
-O_91D-04 0.26D-02 * 6, 1 * 0.19D-04 
~.57~-04 -0.52D-02 * 6, 2 * -O.4bD-04 
O.1.lD-03 0-.19D-02 * 6,3 *- O.i1D-04 

-û_25D-04 0.420-02 '" 6, 4 * -O.84D-OS 
-u.23~-03 -o. 13D-02 * 6, 5 * O.'4D-03 

0.32D-0.1 -0.310-02 * 6, 6 * O_12D-04 
U.1O::>-03 -0_ 150-02 * 6, 7 * 0.77D-04 
0.29D-OJ 0.14D-02'. 6, 8 * -0.2~D-03 
u.-3:lD-03 0.15D-02 * 6, 9 * 0.130-04 
0_16D-03 -0.27D-02 * 6,1"û * -O .. 13D-03 
U.83J-05 0.67D-02 * 6,11 * 0.14D-03 
0.230-03 -0 .. 18D-02. 8,1* O.89D-04 
0.26[,-03 O.51D-02 * 8,2* 0_91D-04 
o • 17 D - 04 .... O. 4 U D- 0 2 * 8, 3 * 0 .. 2 '* D~ 0 3 
O.23D-03 O.47D-02 * 8, LI * 0.7;20-04 
G.UD-O] -0_74D-02°. B, 5 *' 0.24D-OJ 

-0.89D-04 0.67D-02 * 8,6* 0 .. 92D-04 
ù.6tliJ-Û4 -0.75D-02. 8, 7 * -O.1JD-03 
O. 33 D - 0 3 0 • 8 1 D- 0 3 * 8, 8 * - 0 • 89 D- 04 

-O.2SD-U4 0.60D-02 * a, 9 * -0_490-04 
-O.41U-04 --O_,Hm-03 * 8,10 * 0.80D-04 
-O.27D-03 -0.29p-02 * 8,11 * 0.17D-03 

v.45D-05 -0.'b,3D-02 * 10,1 * 0.28D-03 
-O. 72V-'04 0_ 710-03 * 10', 2 * O.82D;4 

0.11D-ù3 -0.47D-02 * 10; 3 * -0 .. 88D 0 
O.134D-lJ4 0.700-02 * la, 4 * -0 .. 49D 04 

- û. 1 3 [1- 0 3 - O. HlD- 0 2 * 1 0, 5 * 0 _ 22 D 03 
Ù.14iJ-03 û.19D-02 * 10, 6 * 0.20D 03 
G.24ù-J3 -0.230-02 .' 10, 7 * -0 .. 23D-04 
V.lbD-03 -0_25D-02 * 10, b * 0_17D-03 
0.15D-03 .0 .. 4éW- 02 *' 10, 9 * 0 .. 16D-03 
O.17D-()3 0.570-03 * ~O,10 * 0 .. 281)-03 
0.38D-03 -0.4 tjD- 02 * 10,11 * -0.18D-03 
J.7.3U-J4 -0_ 11D:"02 * 12, 1 * -O.22D-03 
Q.19.0-03 0.34D-02 *' 12, 2 * -0_10D-:-04 
ü.~û)- Qj - o. 8 9D-03 * 12, 3 *' -0.84D-04 
0.16-0-03 -0.Lt1D-02 * 12, 4 *' 0 .. 13D-03 
c. 1,4D- 03 o. 14D- U2 * 12, 5 " -O.19D-03 
\). dt) D- J LI 0 .. 9 9 D- 0 3 * 12, 6 * - O. 37 D - Ù 4 
lJ.2ùD-03 O.24D-02 * 12, 7 * O.95D..1.04 
U.29;J-06 0.22D-02 *' 12, 8 * -,O.b4D-04 

O.3BD-02 * 
0.38 D-02 * 
0 .. 11D-02 * 

-0.61 D-02' * 
O.29D-03 * 
0.200-02 * 
O~3ijD-02 *' 

- 0.680-03 * 
-u.300-02 * 
-0.SOD-02 * 

0.37 D-02 *, 
-o. 3b D-03 * 

0_ 72D-02 * 
-0.78D-02 .' 

0.710-02 * 
-0.660-02 * 

o. S.l D-03 * o. 36D- 02 • 
-0.60D-03 * 
-0.3lD-02 '" 

0 .. 61 D- 02 * 
-O. 14D-02 * 
-0.93D-04 * 

0 .. 34D- 02 * 
-O. 15D-02 * 
-O.50D-02 * 
-o. 39D- 02 * 

0.8UD-02 * 
-0.14D-03 * 
-0 .. 64 D-002 '* 

0.39D-02 '* 
0.410-02 * 

-0.61D-02 ,. 
-0.16D-02 * 

o. 1~ D-02 * 
O. 33D- 03 * 
O. 11 D- 02 * 

-0.50 D-02 * 
0 .. 64D-02 • 
0.25D-02 * 

-0.72D-02 * 
-o. 130- 02 * 

0 .. 25D-02 * 
0.510- 03 * 

-0.27 D-03 * 
0.71 D- 03 * 

-0.69D-02 * 
0.6ùD-02 * 

-0.41D-03 * 
0.46 D-02 * 

- o. 100- 0 1 * 
0.220-02 * 
J.77D-02 * 

-ù. b50- 02 * 
-o. 9~ 0-03 * 
-O.8~D-03 * 
- O. 1 LtD- 02 '* 
-0_43D-02 >0: 

o. 62D- 03 * 
() .. 21t D-G2 * 
o. 50D- 02 * 

-0.890-04 * 
-O.78D-02 *, 
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* 11 9 #"-0 .. 14D-03 -0.6':$0-02 '" 12,9 * 0.24D-03 0.83D-02 * * 11~10 * -O.I.f:'D-04 -0.93U-03 '" 12,10 '" -0.98D-05 -0.54D-02 * * 11,11 * U.27))-03 O.16n-D2 * 12,.1 '" -0414D-03 0.&6D-03 *, * 13, 1 * O.36D-03 -O.22D-02 * 14, 1 * -0.90D-04 -0.140-02 * * 13 2 * -O.12j)-03 0.40D-02 * 14, 2 * 0.23D-03 0.310-02-* * 13: 3 * O.7~D-Oij' O.55D.:-03 '* 14, 3'* O.1.t::D-04 0.120-02 * * 13, 4 * O.2'J0-04 -0.620-02 * 14, 4 '" -O.12D-OJ 0.160-02 * 
* 13,5 * 0_12;:;-J3 0.88D-02 * 14, 5 * O.1oD-03 -O.bIf0-02 * 
* 13 {; li< -0.360-04 -O_8~D-02 * 14, 6 * 0.21D-OJ 0.340-02 * * 1,3: 7 * J .. LSJ-04 0.780-02 * 14, 7 * -O.25D-03 0.180-02 * 
'" U, fj * O.91.i)-v~ -O.84D-02 * 14, 8 * 0.64D-04 -0.120-02 * * 13, 9 * O.18ù-O::S 0.43D-02 * 14 ~ * -O.91D-04 -0.59D-03 * * 13, 1 0 "" - (). 300 - 04 O. 3 3 D- 0 2 * 14; 1 0 '" O. 2 10- 03 - O. 37 D- 02 -* 
\'< 13,11 * 0.27D-03 -O.36D-02 * 14,11 >ft -0.110-03 -0.380-03 li< 

'* 15, 110< -0.71n-04 -0.52D-03 * 16, 1 * O.71D-04 -0.460-02 * * 1S 2 -* -u. 13D'- 05, -0.3SD-02 * 16, 2 *' 0.40D-04 -0.700-03 * 
* 15~ 3 *' 0.35D-03 -0.26D-02 * 16, 3 * 0.95D-04 -0.820-03 * * 15,4 *' U.310-03 0.81D-02 * 16,4 * -0.13D-03 0.26D-02 * * 1~, 5 * .-0.14~-03 -O.74D-02 * 16, 5 * 0.19D-03 -0.310-02 * * 15, ù * O.42n-ù4 -0.11D-02 * 16, 6 * 0.39D-04 0.660-02 * 
1}< 15, 7 * 0.l1D-03 0.24D-02 * 16, 7 * 0.~'70-03 -0.1140-02 f 
* 1 5, b * - O. 110- 03 o • ..2 9 D- 0 2 * 16, 8 * o. 1 6 D- 03 - 0 • 480 - 0 2 * * 15 3 * O.17D-OJ 0.34D-02 * 16, 9 * 0.120-03 0.130-02 * * 15;10 * O.13ù-04 -0.6bD-02 *~6,10 * ,0.13D-03 0.49D-02 * * 1 5 , 1 1 * 0 • 57 D- 0 4 • o. 1 8 D- 0 2 * 16, 1 1 * - O. 42 D- 0 Lr 0 • 450- 03 * 
-* 17, 1 * 0 .. 130-03, -:-0 • .L!4D-02 * 18, 1 * -0.18D-04 0.,310-04 * * 17, 2 * D.1LD-03 -O.26D-02 * 18, ~ * -0.540-04 0.260-02 * * 17,3 * 0.11D-04 '>:'"0 .. 30D-02 * 18, 3 * -0.26D-03 U.410-02 * * 17, 4 * (j.71D-04 -0.90D-04 * 18, 4 * 0 .. J5D-04 -O.40D-02 * 
* 17, S * -0.10ù-(J4 0.73D-02 * 18, 5 * 0.11D-03 0.480-02 * 

,* 17, b * -0.~4D-04 '0.67D-03 * 18, b * 0.740-05 -0.450-02 * * 17, 7 * -0.270-03 -0.63D-02 * 18 7 * U.370-03 -0.420-02 * * 17,8 * 0.250-03 0.20D-02 * 18' 8 * -0.160-03 0.250-02 * * 1.7, Cj * -0.920-U4 '. O .. LJD-02 * 18' 9 * -0 .. L5D-OJ 0.37D-02 * * 17,10 * -o. 17D-03 -O.SOD-02 * 18';10 * 0.240-03 -0.46D-02 * * 17,11 *' 0.250-03' 0.60D-02 * 18,11 * -0.130-03 O.41D-02 * 
* 19, 1 * 0.35D-03 -0.590- 03 * * .' * 1~, 2 * Os3~D-J3, 0.39D-02 * * * * 19, j * O_~2D-u3 -O .. 60D-02 * * * * 19, 4 *' (j. 14 D -03 0.67 D- 0 2 * * * ,* 1 9 5 -* a .. ~ 4lJ - 03 - 0 • 6 6 D - 0 2 .... * * 1~' 6" -0.470-04 O.34D-02 * * * * 19' 7 * -Ù.':;IbD-04 '10.24D-02 *... * * 19' 8 * 0;80D-04,-O.73D-03 *.' ~ * * '19' Y * 0.2 ... D-03 O.2C:;U-02"'''' * * 19

/
10 * 0.14D-03 -0.45D-02 ... * * * 19:11 * ,0.-77D-04 ,-0.30D-02 * "\ ,* * 

---~---------------ï--------~-~------------~--------------

STbTIs:rCAL aESüLTS: 

L1EAN ,VALOE 
XX-STRAI· 0.64860-01f 

-------~-----------

Y~-SThArN, -0 .. 87li20- 04 
, ,-

, 
, 

" 

" 

, STAN DABO OEVIATION 
0.15280-03 
0.lp48D-02 

'. ! 
! 
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~ . 

. r;v~LuATED THICKNESS CHANGE.S {M.ICRON5) 
(COLO~NS: 1- 6) 

-----------------------------------------------------------* * r 2 3 4 5 6. 
*--'----*--------------~-------------------------------_:.-* 
t i * u.o:, -2.86 .5.6~ -~ .. 09 -2.77 3.09 * 
~ ~ * -J.b5 2~68 -2.~2 0.55 -2.96 1.89 * * 3 * 1.12 '2.28 -5.85 4.814 5.75 -5.b4 * 
* 4 * 4.~3 3.29. -5.43 1.71 -0.45 1.28 * * 5 * 0.93 -5.07 4.~2 -3.12 5.19 -1.45.* 
* 6 * -:l_5u 7_07 -2.30 -2.01 J.15 -5.07 * * 7 * -4.35 1.20 1.36 2.33 -4_12 1.88 * * 8 * -2.11 2 .. 06 2.21 -4.90 4 .. 70 0.21 * * 9 * 5. 7-'::J - O. 1 1 6. 07 -1. 56 4.,3 1 3. 3 4 * * 10 * 3.55 -2.09 2.23 1.11 6 .. 38 -4.05 * 
* 11 * 1).50 -2.29 -:-6 ... 06 -5 .. 73 3 .. 92 -5.10 * 
• 12 * 2~lJ 3.95 2.27 -3 .. 33 5.73 -5.08 * * 13 * -5 .. 13 -4.14 2:'78 1.90 -4.23 5.14"* * 14 * 4.92 -3 .. 67 4.23 -2_70' 2.89 4.88 * * 15 * -0.16 3.15 -5.43 2.14' 0.·92 -1.27 * 
* 16 * " .. 9·J 2.54 -5 .. 49 1.59 1_99 2.69 * '* 17 * 6.51 5.81 -3.51 6 .. 42 5 .. 29 -1.60 * * 18 * 2.00 -5.33 -3 .. 23 0.32 1.55 ~4.30 * * 19" * 2.5d -2.24 --5.29 b.63 -0.75 1.~7 * * 20 * 1.86 6 .. 70 0.99 -0 .. 50 4_42 2.38 * 
--------------------------------------~--------------------* (COLUMNS: 7-12) * 
---------------------------------------------------~--------* * 7 B 9 10 ' 11 1~ * 
:---ï--:---:~:a5---=2:66---1=2:24----5:03----3:79---=5~3â~-! 
* ~ * Î.03 -2.37 -1.82 4.54 -0.96 -2.22 * * 3 * 1.74 4.76 -3.44 2.95 2.,70 -2.58 * * 4 * 2,.53- -1.42 0.73 -3.74 -1.97 2.65 * * :, - '* ô_6~ 5.84 -5 .. 47 -2'.98 -1.34 6.25 * * 6 * -1.~3 -0.57 0.51 -3 .. 24 0.91 -3.17 *. * 7 * 4 .. 72 1.11 -4.54 -2 .. 77 5 .. 59 5.49 * * 8 *' 1.70" -1.90 4.57 3.87 -1.54 6.81 * * 9 * 5~03 -1.31 -0.39 6.82 5.94 -1.57 * * 10 * 2.93 -4.75 5_71 -3.82 2.36 -1.82 * * 11 '" -3.&0 2.99 3.04 -1.88 0.68 -1.b3 * * 12 * -b.05 .6 .. 63 -5.12 2.46 -0.23 4.49 * * 13 * -i.30 3.25 -0.00 4 .. 90 -0.10 -1.90 * * 14 >1- -6.28 2.88 -5.42 -3.91 -1.45 2.15 * * 15 * 3.{)1 ,4.40 5.69 0 .. 22 -5.22 1..4.23 * * 16 * 6.58 --5 .. 92 2.71 -5_71 -5_29 2.57 * * 17 * 4 .. ~3 4_42 -0.50 1 .. 17 -0.43 1.27 * * 18 * -0.43 4.4? ,-4.6!l ~.45 -5.75 -1-...04 * 
$ 19 * 1 .. 29 -3 .. 63. -3_42 2 .. 18 .... 0_ 27 -5.--s.:z. * * 20 * 1.01 5 .. 10 6.04 -2.33 5.10 2.43 * 

\ 

\ 
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RECONSTR UC~IOH EESULTS OF :r NTEBFEBOGRAl! 
(11) OF TdE NEwS-t'ûINT PA PIE. S AH PL E ~n8 

( C Ul'l~ULATIVE DEYOIHIA1ION) 

------------------------------------------------------------
* CG- 0 R Dl J-;A '1 ES * DEFuRM-ATIONS '" * X Y '" X Y Z * *----------------*-----------------------------------------'" 
* 4~. 0 -2.2 .. 0 >1< 0.13130 02 -0.75}tD 01 -0 .. 2217D 01 * '" 44.0 -l~.O * O.1368D 02 ù.12 1D 01 -0_,7183D 01 * 
'" 44.0 -14.0 * O. 12~50 02 - O. 711~7 D '01 0 .. 7314D 01 * '" 44.0 -10.0 * 0.1280D 0-2 0.2781D 01 -O.1163D 0,2 '" 
'" ij4.C -6.0 '" .0.13150 02 ù. 13950 02 -0.7652D 01 * 
'" '+4_ 0' -2.ù :Ct O.1397D 02 0 .. 60930 00 D. 1905D Q2 * 
* 44.0 L.O '" 0.1326D 02 -0_50iBO 01 0_11290 02 * 
* 44 .. U -6 .. 0 '" 0.1333D 02 -0.17170 02 0.21660 01 * 
'" 44.0 10.U '" 0.lJ43D 02 0.76891> 01 0.1302D 02 * 
'" 44 _ 0 lt+ .. O ~ O. 1324D 02 O. 1023D 02 0.9892D 01 * 
* 44.U 18.0 * C.l 4080 02 0 .. 10930 02 -0.6817D 01 * 
* 't+4 .. Ù :2.0 * 0.12840 02 -0 .. 15310 02 0.1211D 02 * 
'" ~().O -LL.0 '" 0.122~D C2 -0 .. 1656D 02 - 0_ 12H5D 02 * 
'" 40 .. 0 -18.0 * u.13570 02 - 0 ... 1'911 D 01 0.1649D 01 * 
* 4C.Ù =-14.0 * 0.1285D 02 O.7051D 01 0.1594D 02 * 
* 40.0 -10.0 • 0.1308D 02 --0.8723D 01 O.8090D 01 '" 
* 40.0 -tl.Ù .' 0.1375D 02 0 .. 9524D 01 0.1602D 02 * .;\: 40.0 -2.0 * O. '300 V 02 -0.4968D 01 ù.1440D 02 '" * 40. li 2.0 * 0.13b50 02 -0.1101D 02 0.172.JD 01 * 
* 40.0 b.u • O. 13430 02 0.1778D 01 0_6738D 01 * 
* 40.0 10.0 * o. 1 ~5DD 02 -0.7690D 01 -0.614LtD 01 '" * 4(,.0 1..,.0 * O. , 177 D O.i D.t+301D 00 0.74520 01 * 
* 40.0 lb.O * o. 13~OD 02 0.57380 01 0 .. 1551D 01 * 
* 40.0 2L.O * 0."1 ,,22D 02 O.7768D 01 0.1456D 02- '" * 36.0 -22.0 JI: 0.1406D 02 0.1872D 02 0.8852D 00 * 
* 30.0 -18. v * O.1306D 02 -0.8507D 00 O. 1749D 02 '" * 36.0 -14.0 • 0.11950 02 - 0.17 03 D 01 -0.8185D 01 * 
* 36.0 -10.0 * 0.1340D 02 -0.7506D 01 -0.1053D 02 * 
* 36.0 -b.O 'Il< O.1366D 02 0.5487D 01 -0.6534D 01 * 
* 36.0 -2.(J * O. 12660 02 o. 1709 D 02 -0.1599D 02 * 
* J6.0 L .. O * 0.1273D 02 O. 17590 00 -O. 1547D 02 10< 

* 36. U 6.0 * 0.1083D 02 -0.9050D 01 0.14730 02 * 
'" 36. (j , 0.0 * 0.1200D 02 o. 14850 01 0.9629D 01 .. 
* 36. Û 14.0 * 0 .. 1362D 02 O.1313D 02 0.2296 D 02 * 
"" 3(, • 0 lU.O * 0.12120 02 -0_ 9014D 01 0.15040 02 * 
* 36.0 22.0 * 0.1352D 02 -o. 1742D 0' -0.7824D 01 '" * 32.0 -~2.u * 0.1007D 02 -0.2180D 01 -0.3649D 00 * 
"" 32.ü -18 .. 0 * 0.13701) 02 -0,.69300 01 0.1512D 02 * 
* ,i2.0 -14.0 * 0.1226D 02 0.1706:> 01 -0.'260D 00 * * 32.0 -10.0 * 0.1355D 02 O. 1282 D C~ 0 .. lO62D 02 * 
* 32.0 -6.0 * O. '2610 02 -0.42690-0 0.1647D Q2 * 
* 32. G -L..v * O.123ÀD 02 0.70470 00 -0.3449D 00 * 
* 32.0 2.0 * O.10~60 02 -0.1408D U2 -o. '2190 01 * 
* 32.'-' b.O * 0.12720 02 -0.16'90 02 -0.3474D 01 '" * J2.0 10.0 * 0.1 193D 02 - O. 8J3tlD 01 0 .. 1354D 02 *-

"" 32.0 ~4.0 oC< 0.12550 02 0 .. 92350 01 0.1l65ùO 01 * 
* 32.0 1~.0 * 0.137L.D 02 0.70340 ül -0.52450 0' * *. 32. Û 2~.û '* 0.1 169D 02 -O.7372D 01 -0.9295D 01 * 
* Lb.O -2L.O • D.9985D 01 -O. 1523D 02 -0.12250 02 * 
* ~ér.(j -'8.0 * 0.1181D 02 - o. 1661 D 02 -0.8953 D 00 * 
* 2b. G -l ... Q * o. l302D ,02 O. 1253D 012 0.86330 01 * 
* ta.o -1(}.0 * C.9690D 01 -0.52580 Dû -0 .. 2 OL6 1) 02 * 
* 26.0 -0.0 * 0 .. 1275D 02 O.71~8D 01 0.1558D 02 * 
* 2E: • u -2 .. 0 * o. 1355D 02 O. 19350 02 0 .. 10310 02 * * 2b • .u L.U ,. O.9b42D 01 -0.7026D 01 0 .. 1165D'01 * 
* 2b _ 0 6.0 * 0.13440 02 -J.1~19D 02 0 .. 2042D 02, * * ~b. 0 10. C * c. l 0090 02 -0.1289D 02 0.47200 01 * 
'" 2[.. (, 14.0 *"" 0.1 120D 02 0.1521D 02 0'.19970 01 * 

, 

'" .2L. U ltJ.O * o. 12140 02 J. lb26D 02 -0_91clOD 01 '" 
* 2b. CI LL_ G * U.1JDOn DL -0.10750 02 O.652,lD 00 '" 
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.. 24 .. 0 -~L.U '" O.1252D O~ a.28SSD 01 0.3352D 01 1 * * ::4. Q -ltl_O * c. 1316 D 02 -O.1051D 02 O. 1466D 02 * ( ,. 24. Ü -1f~.0 * O.1~37D 02 O.3743D 01 -0.19870 02 * * 24.0 -'J.u * 0., 9473D 01 -u.7350D 01 O.1073D 02 * >:' 24.0 -t..û * 0_1 ù57D 02 - o. 9555D 01 0_ 158bD 02 * * ~440 0 -~.u * O.1231D Di O.1L02D 02 -O.1621D 02 * >1< 24. (j 2.0 * O.1308D 02 O.3377D 01 O.1814D 02 * * "':4.0 t.iJ * 0.1 0880 0:4 - U. 4942D 01 O.3795D 01 * * 24.0 10.0 * 0.97900 01 o. 7059D 01 -Ù.1050D 02 * * 24.0 11+ _ U '" O.1336D 02 -O.6915D Ci1 -O. 1322D 02 * :t L4.0 18.0 * O.9595D Dl - 0.773,70 01 0.16430 02 * * 24.0 2240lJ * O.1333D 02 0.7621D 01 O.4925D 01 * * ~(). Û -~L_ 0 * O.1227D 02 0.13 04D 02 -0 .. 126éD 02 * * 20.0 -lô.O * O.1111D 02 -O. 50~8D Dl U.l029D 02 * * .Lo.u -14. J * O.1342D 02 o. 15 84D 02 O. 11'HiD 02 * * iC.O -10 .. U * O.9615D 01 J .. 4253D 01 -O.2394D 01 * * 20.v -6.0 * O.1167D 02 o. 13 96D 02 --O.5502D 00 * * ~o.o -2.0 * O.1201D 02 -O.41b50 Dl O.329b'D 01 * * 2U.O 2.0 * 0.1027.0 02 0.24940 01 0.4355D 01 * * 20.0 b.O * O.1342D 02 -0 .. 12200 02 -o. 1772D 01 * '" ~o.v lù.O * O.1266D 02 -0.47710 01 -0.11370 02 * * 20.ü 14.0 '" 0.1072D 02 o. 17490 02 0.5673D 01 ,.. 
* 20.0 18.0 :1< 0.1ù07D 02 0.3316 D 01 -0.1215D 00 * ... 20.0 22.0 * O.1211.jD 02 0.8336 D 01 0.6069D 01 '" '" Hi. ù -22.0 * 0_1295D,02 0.1056D 02 o. 17420 02 * * lb.Ù -18.0 '" 0.10900 02 -0.lb41D 01 0.13200 01 ,.. 
* 16.0 . -14.0 * 0.93210 01 -O.~206D 01 -O.1051D 02 * :(: 1(,. U -10.0 * 0.12460 02 0.83 07D' 01 0.4812D o 1 * *. lu .. C -6_ 0 * O.1166D 02 -0.1538D 02 -O.5508D 01 * '" 16.0 -2.0 '" o. 1 Ü 1 1 D 02 0.18570 01 0 .. 5882D 01 * * 16.0 2.0 * 0 .. 1224D 02 -O.418bD 01 O401083D 02 * * 16. Ü t..o * 0.10370 02 o. '65950 01 -0.7925D 01 * * 1 b. U 1 O~-U *- O •. 9689D 01 0 .. 6888D ° 1 -0.8366D 01 * * 1L.O 14. i.J * 0 .. 1248D 02 -O.182bD 02 O.6738D 01 ... 
'" 16.u 18.0 '" O.1180D 02 -O. 1007D 02 -0 .. 1687D 01 * * 16.0 22.J * O.1238D 02 0.1142D 02 0.2568D 02 * * 12.0 -22.0 ... 0.1122 D. 02 O. 9312D-O 1 0.5945D 01 * * 12.U -ld.Ü * 0.9869D 01 ~O_42740 01 0.7261D 01 * * . 12 .. 0 -144OU * 0.1104 D 02 -0.1434D 02 -O.3193n 01 * * 12.0 -10.0 * O.1353D 02 0.35530 01 -O.1884D 02 * * 12 .. LI -6.0 * O .. 1116D 02 -0.11510 02 -O.8232D·Ol * * 12.û -2.0 * 0.1018D 02 O.6619D 01 0.7402D 01 * ". 1:'::. O. 2.0 -* ,O.1046D 02 O.1273D 00 O. 1302D 02 "* * I~ .. (; o. a * O.1243D 02 - o. 9977D 01 -0.84570 01 * * 12.0 10.0 * O.9415D 01 -o. 1834D '02 -0.1594D 02 * * 1".0 14.0 * 0.1181 D 02 0 .. 61860 01 -0.5994D 00 * * 12.0 léJ.lJ * a.1108D 02 0_9271D 01 o. 1695D 02 '!' * l~.O - 22. 0 1< 0.1373D 02 O. 1867 D 02 0 .. 1547D ·02 * 8.0 -22.0 * 0.lJ51D -O.::! O.1528D 02 -O.3833~ 01 * * 8.0 -ld.O * 0.9662D 01 - o. 16180 01 0.8973D 01 *-* 8.û -14.0 "* 0.1166D 8~ 0 .. 7220D 01 0.1382D 02 * * b.O -10.0 * 0.1235D -O.6473D 00 0.1768D 02 * \, * 8.0 -6.0 "* O.8657D 01 -o. 1383D 02 0 .. 1616D 02 * * 8_ 0 -.t. .. Ù :0: O.9868D 01 - O. 1298D 02 -0.15440 02 * * il.U 2.0 * 0.8578D 01 O.1544D 01 -0.12670 02 * * 8.0 b.O * 0.1231D 02 -O.1792D 02 0 .. 6074D 01 * *' &.0 10. a * o. 1210 D 02 0.2433D 01 -0.63910 01 * * 8.v 14.0 * O.9015D 01 -O.3461D 01 0.5734D 00 * '* 8.0 10.0 * 0_ 9,+ 03 D 01 -O.6602D 01 -0.12680 02 * * 8.0 2L.O * 0.1256D 02 - 0.4906 D 01 -0.76580 01 * * ~. 0 -22.0 * 0.8950D 01 -O.1076D 01 -0.76490 01 '" * 4.0 -18.0 * O.9048D 01 O. 10960. 02 0.37300 01 * '~~ 4.0 -14.0 * O.8067D 01 -O.5163D 01 -0.1512D 02 * » 4.0 -10 .... C "* 0 .. ·1240D 02 0.69990 01 O.1054D 02 * * /J. u -b.O * 0.8489D 01 -0.6117D 01 0 .. 3081P 01 * * 4 .. Û - i. () * O.1û81ù 02 0.145.20 04' -0.b605D 00 * * 4.-Ù 2.0 * O.1314D 02 D. 1530D 02 0.3726D 00 ~ 

* 4.0 IJ40V * û.8030D 01 -O.éJ906D ,01 -0.1294D 02 * * L:..u 10.0 * U.95UO 01 - ù. 9640D 01 -O.13bOO 02 * ( , 
L * 4.0 14.0 '* O.8754D 01 -O. 1329D 02 -0 .. 5211D 01 * * 4.U lo.D * 

-

0_ 12 u5D 02 0.9605D 01 0.2_15.2D 02 * 1< 4.0 2~.0 * O'.8~74D 01 O.1610D 02 0.1727D 02 * 

r 
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.. * 0.0 -2J..O * O.8593D 01 -0.8Yl10 01 - O. 117-40 02 * 
* o. Ü -1 b. ü * 0 .. 83790 01 0.73030 01 0.9624D 00 -* 
lOt 0.0 -14. V -* 0.9~5dD 01 -J. 85b 7D 01 0.~122D 02 * 
* 0.0 -10.0 '* 0.8112D 01 -0.1423D 02 -0.1520D 02 -* 

* 0.0 -6. (; * O.9055D 01 -0.15800 01 O.4255D Dl -* 

* 0.0 -L...~ * ù.12080 02 0.158~D 02 -0.67550 ül >Ir,' 

'* 0.0 .c..0 >1< 0.91160 01 -0.4052D 01 -0.20110 02 * 
'* O.U b.O * 0.12b5D 02 0.4754D 01 0.75190 01 ,.- ~ 

* 0.0 1U.0 * 0.6181D 01 -0.4795D 01 -0.1679D 01 * 
'* 0.0 14.() * 0 .. 79010 0'1 -O.1658D 02 o. 1028 D -01 * 
'* 0.0 b.O '* 0 .. 9S1bOO 01 -0 .. 12890 02 O. 776 lD 01 -* 

* 0.0 ,n.o '* 0.10460 02 0.10060 02 0.17620 02 '* ,.", 

'* -4.u -22.0 '* Q.8604D 01 -0.1787D 02 0.2521D 01 * 
* -4 .. G -ld.O :je 0.84030 01 0.96700 01 -0.1423D 02 * 
* -4. Û -14.0 .'* 0.87960 01 -0.7237D 01 0.5654D 01 * 
'* -4.U -lJ.O * 0.1182D 02 0.9626D 01 -0 .. 89850 01 * 
'* -4.0 -6.0 -* 0.88960 01 0.36620 01 0.38090 01 * ,.. -4.0 -L .0 -* O.8679D 01 -0.1727D 02 0.5145D 01 -* 

* -4.0 2.0 '* 0.98870 01 -(J.13590 02 0 ... 28020 00 '* 
'* -4.0 6.0 '* 0.8113D 01 - 0.93910 01 O. 1533 D 02 * 
* -4.ù lO.v * 0.8577 D 01 0 .. 3621D 01 -0.9466D 00 '* 
* - 4.0 14.<J * Q..8'J3tjD 01 - O. 59 04D 01 -0.363 bD 01 * 
"" -4.0 18.0 * 0.8013D 01 -0.b851D 01 -0.194.°0 02 * 
* -4.ù 22.0 * 0.8584D DT 0.44950 01 0.35410 01 * 
* -H.O - 22.0 * 0 .. 85990 01 -0.1680D O~ 0.1379D 02 * 
* -8.0 -, 8 •. 0 * O.lù05D 02 O.82H80 00 -0.21510 02 * 
* -8.0 - 14.0 '* 0.1165D 02 -0.13160 02 -0.4953D 01 * 
'* -8.0 -10.0 *' 0.88950 Dl J.46070 01 -0.8631D 01 * 
* -8.J --:6.0 '* O.8348D Dl 0.1252D 01 0.2188D 02 '* 
* -8.0 -2.0 * 0.87310 01 -O.9125D 01 -o. 1313 D- 01 * 
* -b.O 2.0 * 0 .. 8735D 01 O. 17 75D 02 -0.17430 DO * 
* -8.0 6.0 * 0.3753D 01 ":0.7475D 01 O. 1822D U2 * 
* -6.0 10.0 -* O.8384D 01 O.1710D 02 0.8215D 01 * 
* -6.0 14.0 * O .. 9013-D 01 -0.884HO 01 -0.8140D 01 '* 
* -8.0 lB.\) * 0.8828D 01 -0.1905D 02 -0.15790 02 -* 

'* -8.0 22.0 * 0.1132D 02 -o. 1783D 02 0.2111 D 01 * 
* - 12.0 -2L.O * 0.86260 01 - 0.94 13D 01 -0.2136D 02 * 
* - 12.0 -lfJ.O * 0.96060 01 0.16260 02 -0.16580 01 -* 

* -12. U ~-1 ... 0 * 0 .. 1139D 02 O. 11130 02 -0.18790 02 * 
* - 1 L:. 0 -'10.0 -* 0.88270. 01 -g:j~~1g 02 0_8506D 01 -* 

'* -12.0 -6.0 ~ 0.8268D 01 00 0.17390 02 * 
'* -l~.lJ-- -2.0 *' 0.8370D 01 -0.1516D 02 -0 .. 14860 02, * 
* - 1~. 0 L .. ù * 0.8359D 01 0.48590 01 -0.4319D 01 * 
'* - 12. J 6.JJ * O.8188D 01 -O. 14090 02 -0.2150D 01, * 
*' - 12. 0 10. 0 * 0_ 86230 01 -0.1809D 02 0.50760 01 * 
* - 12.0 14.0 '* 0.77780 01 -0.1393D 01 0.74850 01 * 
'* - 1'2.0 18. () ~ 0.1052D 02 O. 11 02D 02 -O. 1697D 02 '* 
* - 12. U 22.0 lC' 0.9403D Dl 0 .. 1522D 02 -0.2095D 02 '" -* -it.u -22.0 >1< 0.8084D 01 0.,.245D 01 0.1675D 02 * 
'* - 1 b. u -18. Q * 0.9095D 01 -0 .. 1448D 01 -0 .. 6633D 01 '* 
'* - 16. 0 -14.0 * 0.7~28D 01 O. 11930 02 0.1160D 02 * 
* - 16.0 -10.0 '" 0.77~50 01 -0.71890 01 -0.9182D 00 -* 

* - 1 b. 0 -6 .. 0 * 0.11 9D 02 0 .. 8476D 01 -0_13221}~ 02 * 
'" - 16.0 -2.0 -* 0.8707D 01 -0.35911)- 01 0.20780 02 * 1 

* - 16. Ù ~ .. 0 * 0.8140D 01 'O.bOb4D 01 0.2156D 02 * 
* - 16.'0 6.0 '* 0 .. 7446D 01 0.8861D 01 ~0.28210 DO * 
* - 16.0 lu.O * O .. 86~3D 01 -0.10290 02 0.3512D 01 -* 

'" - 16. U 14-.0 * 0.91 3D Cl 0.71930 01 0.8255D 01 * 
* -H.O 18.0 * 0.9125D 01 -0.1436D 02 -0.7914D 01 * 
* - 16.0 22.0 * O.7914D 01 -0 .. lb560 02 0.1693D 02 * 
* -20. u -22. C '" 0.8161D 01 0.4038D 01 -0.41090 00 * 
* - 2ù. (j -lU. U * 0.90610 01 0.69440 01 -0 .. 11080 02 * 
* -"-0 .. 0 -14.U '" 0.78900 01 0.1270D 02 0 .. 736 8 j)- 0 1 * 
'" - 20.0 -10.0 '* O.7601D 01 -O. 1622D 02 0.4938D 01 * 
* - 2u. 0 ,- 1)'. () '" 0.7480D 01 -0_lSL4D 02 0 .. 1030D 02 * 
* - 20. u -,2.0 '" 0.6595D 01 O.1340D 01 0.4403D 01 * 
'* -2~.lJ 2.0 * C.67~7D 01 -0.1406D 02 U.1433D 02 '* 
* - LO. 1,./ tl. U '" ' 0_9",-u7D 01 -O.131oD 0" O.189bD 02 * lit' - 20. 0 1 Ù. 0 . '" 0.0981D 01 O. B41D 01 - 0 .. 9099D 01 * 
* -2u.O 14.0- * 0_71t45D 01 0.15270 02 0 • .L034D 02 * 
* -2~. 0 1ti.u * 0_0'447D 01 0.18110 02 0_1271D 02 * 
* -20.0 "2.2.U * 0.6725D 01 - O. ys. 530 01 O.190flD 01 * 

,'C _.r: 
" -, 

,.... --....:=.-
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1 
j 

* - 24. U -- 2L. 0 *' 0.76700 01 - 0.94 79D 01 0.11020 02 * 
( 

... -24. a -18.0 * O.8B7ôD 01 - O • .2..:!oL D 01 -0.21700 o 1 * 
* -24. G -14.0 * 0.7274D 01 o. 1357D 02 -0.20210 02 * 
* -24.0 -lJ.ù * O.7895D 01 0 .. 1437 D 02 0.11590 01 * 
* -24 .. 0 -t..u .;: 0.6952D al -0.7780D 00 -0.1155D 02 * 
* -24.0 -~.(, *' '0.7751D 01 -0 .. 10060 02 0.9709D 01 * 
* -L4.0 2.0 * 0.760.l.D 01 -0.1771D 02 -0.1563D 02 .;: 

* -21f.O b.ù *' 0.7301D 01 o. 80 15D 01 - o. 4696D 01 * 
* -,,4.0 10.0 *' û.8603D 01 -0.1751D 02 0 .. 1473D 02 * 
* -24.0 14.0 • O.BOO9D 01 0 .. 4068D 01 O.1109D 02 * 
* - 2Lj. \) lti .. O * o. 8~50D 01 -041333D 02 - 0.38930 01 * 
* -.!4.0 22.0 * O.7989D 01 -0.9162D 00 0 .. 1711D 02 * 

, 
1 

* -20.0 -22.0 *' O.6454D 01 0 .. 1852D 02 0.216!1D 02 * 
l 

l 

'" -20. Ù -18.0 * O.6903D 01 - O. 7936D 01 -0.1223D 02 * " 
* -26.0 -14.0 * O.7382D 01 -0 .. 2072D 01 -O. 1720D 02 ~ . 
'" -~8. Û -10.0 * O.8q69D 01 0 .. 1440D 02 0_ 2085D 02 * ~ 

* -28.U -b. g * 0.7110D 01 -0.4234D Où -0.2522D 00 * 
* -28.0 -2. * 0.7838D 01 o. 107bD 02 0.6893D 01 * 
* -~8. J 2_ 0 * 0.8 ~ 02D 01 0.1566D 02 -0.lb95D 01 * 
"" -2&. U o~ (J li< O.7424D 01 -0.1202D 02 -0.1437D 01 * 
't" - 28 .. o. 1 u. 0 -* û~62L9D 01 --o. 1282D 02 -0.17150 02 * 
* -28 .. 0 14.0 * O.6S70D 01 - o. 1501 D 02 0.16ij2D 02 * 
* -28 .. 0 18.ù * O.594DD 01 -o. 1656D 02 0.2131D 01 * 
* - 28 ~ 0 .2~. () "" 0.8154D 01 -0 .. .L291D 01 -0_ 9832 D 01 * 
* -32.U -22~O * O.8306D 01 - 0 .. 9655D 01 -0.9521D 01 * 
"" -J2.0 -ld .. Û * o. 7315D 01 0 .. 9258D 01 0_ 97 84D 00 * 
* -32.0 -1 .... 0 * O.6S25D 01 O .. 17bbD 02 0.2059D 02 * 
* -32.0 -lù .. u * 0.7266D o 1 -O.5169D 00 -0.1009D 02 * 
'" -32 .. 0 -0.0 * 0.6824D 01 -0.5976D U 1. 0.1442D 02 '" * - 32.0 - 2 .. Ci * 0.60200 01 -0 .. 6253D 01 0.205ùo 02 * 
* -32.0 2.0 * 0 .. 7 ()83D 01 -0 .. 13 70D 02 -0.7622D 01 * 
"" - j~. 0 6.0 * 0.62780 01 -0.2J6bD 00 0.9167D 01 "" 
* -.12.0 lù.O * O.6715D 01 -O. 1157D 02 0.9133D 01 * 
* -32.0 14 .. 0 * 0 .. 67 08D 01 -0.9991D 01 0.1440D 02 *, 
* -J~. 0 1 ô. 0 * 0 .. 611 OD 01, -0 .. 1181D 02 -0.517JD-Ol '" 
* -32.0 22.0 * 0.6706D 01 -o. 1461D 02 0_1061D 02 * ------------------------------------------------------- -----

S'l'ètTISTICAL i1 E SUl.T 5: 
------------~-----

MEAN VALUE STANDARO DEV rATION 
l:-DI.lŒCrION D. 102D 02 0.226D 01 
Y-OIRECTIOb. -o. 102 DOl 0 .. 106D 02 
z- DIB. ECT ION O.190D 01 0 .. 114D 02 
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~~~ ~Ë ~~:~==~ii~ ~ ~~~~=~~~~~ ~=~~ii~ ~i :~ i~~~:~~~~~=:===~==~: 
"* 1, 1 * J.21;)-03 -0.22D-O~ * ~. 1 * -0.44D-03 -0'-~-02 * * l, ~ >:< O.27D-Ù4 0.21D-Q2 * 2, 2 *4 O.13D-03 -0.30D-02 * * 1,3* O.",S.J-u4 -O.2SD-O~ * 2, j * 0.22ù-03 O.J~D-02 * * 1, 4 * -0.70D-04 -0.28D-02 * 2, 4 * -0.80D-04 -0.46D-U2 * * 1, 5 L-O.15:)-U3 u.JJD-G2 * 2, ~ * 0.~lD-04 0.36D-02 '* * l, L * O.,:W-(Jj 0.14D-02 * 2, b * O_84ù-O~ ù.15D-02.* 
* 1,7 * -11.961)-0-+ 0.30D-02 * 2, 7 * O.23D-03 -0.32D-02 * 
* 11, ~ * -0 • ...:7D-04 -0.62D-02 * 2,8 * 0.05D-03 ù.2o.1D-02 * 
'* , ':1 * 0.23û-03 -0.63D-03 * 2, ~ * 0.120-03 0 -0.20D-02" * l,1u * O.37ù-03 -O.ltiD-03 * 2,10 * -0.460-03 -O.13D-02 * * 1,11 * 0.1.+4D-04 v.66D-02 * 2,11 * 0.450-03 -0.51D-03 * 
* 3, 1 * U.10J-02 O.49D-02 * 4~1 * 0.210-04 0.12D-02 * * .J, ~ * -O.1t,ù-J3 0.21D-03 * 4,2* 0.47D-03 -0.220-02 * * 3,3 * -0.7~D-04 0.15D-02 * 4, 3 '" -0.19D-03 -0.28D-02 • * J, 4 * -C.3b'D-04 -0.32D-02 * 4,4* 0.960-03 0.32D-02 * 
~ 3, 5 * ·O.2éù-Oj -u.29ù-02 * '4 5 * -O.36D-04 -0.20D-03 '* '* 3, t:; ~ O.b6i>-04 0.42D-02 * ,4: 6 * -0.31D-03 0.J7j)-02 * 
* 3,7 #. O.44j)-03 0.23D-02" ~, 7 * 0.280-03 0.53D-03 * * 3 e ~ -v ... 7,;)-iJ3 -0.20D-02 * 4, 8 * -0_1~D-03 -0 .. 2ùO-Ol '* '* J: ~ * U_ltl:J-J4 -0.29D-02 '* 4, 'J * 0.460-03 -O.4~D-02 '* *' .>,10 '* O.L.7U-OJ 0.55D-02'* 4,10'* 0.340-03 0.550-03 * * 3,11 * -0.40D-03 -0.lbD-02 * 4,11 * O.40D-03, 0.360-02 * '* S, 1. -O.6jD-03 0 .. 35D-03 * 6,1 * 0.01D-04 O.33j}-02 '* '* S, 2 * - 0 .. 3 IJJ - 0 3_ ~ 0 _ 7 .3 D- 02 * 6 , 2 '* 0 .. 5 l Th- 03 - 0 .. Jo D - 0 2 * 
'* 5, 3 * 0.16D-03 0.330-02 * 0, 3 '* -0.26D-03 0 .. 2bb-02 * '* 5, Li ~ 0.5'W-04 -O.19D-02 * 6, 4 '* -0.35D-04 0.5)D-03 '* 
*" 5, 5 * ~ . J 4 D - V 3 -lJ. 3 Ù D- 0 2 '* 6, 5 '* - 0 • 2 7 D - 03 - O. 54 0 - 0 2 1/. '* 5, b '* O.31D-03 0.660-02 '* 6, b '* Ù .. 76D-04 0.21D-02 '* * :. , 7 * - u .. U 1 [)- C 3 0 .. :2 0 D- U 2 * 6, 7 '* 0 .. 70 D - 03 0 .. 2 1 0-02 '* 
'* S, 8 '* 0.64:1-03 -0.580-03 '* 6, f:l * -0 .. 64D-03 -0 .. 30D-02 '* 
'* 5,9* O_75iJ-C4 -0.7OD-02 * 6,9'* -U.720-03 0 .. ,35D-02 '* 
'* S,10 '* -0.54D-03 -0.26D-03 * 6,10 '* 0.660-03 0.21D-03 * 
~ 5,11 * Ù.64J-03 ~.6bD-02 * 6,11 * -O.12D-03 -O.3BD-ü2 '* 
'" 7, 1 *' -O.nD-03 0.45D-02 * 8, 1 * 0.'430-03 0.31D-02 * 
* 7,2* O.52ù-04 -0.52D-02 * 8, 2 * 0.260-03 0.1'90-02 * * 7, .J * 0.HiD-02 0.29D-02 * 8,3 * -0",43D-03 -0.I.J~D-02 * * 7, ij * -0 .. 71)-03 -0.24D-02 * 8, 4 * -O~27D-03 0.59D-02 * 
* 7, 5 * 0.16D-05 0.45D-02 * 8, 5 * 0.130-03 -0.43D-02 * * 7,0* O.4Up-OJ -0.17D-02 * 8, b * ,,;0.18D-04 0.15D-02 * * 7, 7 * -o. Lt 9 !)-O 3 0.37 D-"'Ü 2 * 8, 7 * 0.4 5D- 03 - 0.27 D- 0 2 * 
*' 7,8'* 0.700-03 -0.190-02 * 8,8 * :-0.51D-03 -(}.730-04 * 
*' 7, Cp * v.74J-03 -0.50D"'02 * 8, 9 *' 0.68D-04 0.63D-02 * * 7,lù * -O.~4D-03 0.350-02 * 8,10 * 0.178-03 -0.20D-02 *' * 7,11 * -O.4jD-03 -0.130-02 * 8,11 * 0.18 -03 -O.54D-02 * *' 9, 1 * -0.57J-03 0.11D-02 * 10 1 * 0.110-02 0.42D-02 * * 9, 2 * 0_52:1-04 0.25D-02 *' 10: 2 * 0.150-03 -0.22D-02 * * 9, j * -o. 16D-03 -0.45D-02 * 10, 3 * 0.90D-03 ù.2JD-02 *' * c" <of * 0.2')0-03 0.38D-02 * 10, 4 * 70.13D-04 0.33D-02"" 
* 9, 5 * 0.6.JIJ-OJ -0.45D-02 * lO, 5 '* 0.42D-04 -0.21D-03 1: 
'* 'j, v * 0.7bD-04 O .. 16D-02 * 10,,6 * -0.23D-03 -0.36~-02 * * 9, 7 * O_~7::>-J.J 0.25D-02 *' 10, 7 * -0.11D-02 0.~YD-02 '* 
* 9, e * ù.3UÙ-G4 ().21D-02 * 10, fi * 0.11D-02 -0.510-02 '* * ':J, ~ * -u.67D-03 -0.01D-02 * 10, ~ * 0 .. 651)-03 0.15D-02:O: * 9,10 * u.7CJD-03 -0.770-03 * lU,lO * 0.65D-04 0.79D-03:O: * 'j~11 * \JA~2D-03 -0.23D-02 * 10,11 * -0.b6D-03 -O.42D-03 * 
* 11, '1 * U • .i1J-ü4 -O.30D-02 '* 12, l •. -0.26D-05 -J.41D-02 * * 11, L + C.17D-03 0.400-02 * 12, , * -0.62D-u5 O.4\.JD-0.2 * * 11, ,j * -J.37;;-03 -O.30D-Ü2 '* 12, 3 li< ü.19D-UJ 0.14D-02 * 
* 11. 4 * u. 1 1 Il - 0 L 0 • J j D - 0 2 * 12, "4 * - 0 • 9 J D - 03 - O. 3 L 0- 0.2 * '* 11, ::. '* -Ù.14;)-03 -u.52D-02 * 12, 5 * u.'40D-(;4 -0.4 .. 0-02 * * 11, t '* -0.32.;-03 -u".lSiD-03 * 12, é li< O_8SD-03 0.500-02 * 
.... 11; 7 * O.1ù)-w 0.610-02 * 12,7 * -ü.19D-U3 -0.2iD-02 * * 11, b :::< -O.1.2D-02 ().1t1D-03 * 12, b * O.11D-02 ,D.24D-ü2 :0: 
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'" 11, 9 ~ 0 _ 3 3D - 0 3 O. 9 1 D - 0 3 * 12, SI * - 0 _ 9 9 rf- 0 4 O. 2:j D - 0 2 :« 
'" 11,10 *" 0 • .::1J-03 -0.57D-02 * 12,10 * -O.2bD-OJ -0.92D-03 * 
'" 11,11 * O.:J2J-uJ -O.16D-02 * 12,11 -* 0.49D-03-0.57D-02 * * 13, 1 * D.Lù-OS -O.b~D-02 * 1~, 1-* -0 .. 69D-05 -0.440-02 * 
l(. 13, L * - () . -+ li) - 0 JO .... 2 D- 0 L * 14, L * O. l 1 D- 03 O. 35 D -02 * *' U, J * -û.71.)-;)3 -ù.42D-('2 * 14, 3 -* 0 .. 60D-04 -U.44D-02 * 
* 13, 4 * û.7.:.u-JJ 0.15;)-02 * 1~, 4 * O.17D-O" 0.8 .. D-03 • 
* 13, :ï;: 0. 14D-(;3 J.5~D-02:« 1~, ~ * O.20D-O~ 0.26D-02 * 
'" 13, v * -0.131)-04 -0.92D-03 * 1"1, 6 * 0_90D-li4 -0.670-02 * 
-* l,l, 7 * u_.29J-u3 -v.l0D-D2 * 14,7 * 0.Y4D-04 O.63D-02 * 
:« 13, !;) * -O.16Ù-03 -0.33D-02 * 14, 8 * 0.14D-03 -O_61D-02 * * 1~,~9:(1: 0.4bJ-04 0.24;)-02 * 14, 9 * -0.60D-04 O.65D-02 * 
'" 1 j,Ill -* - li. 1 <J ~ - 04 O. 2 4 D- 0 J * 14, 1 U * Ù .. J 1 D - 03 O. 2 b D- tJ 2 * 
~ 13 1 1 1 * - 0 • 20 D - u 3 - [). 2 8 D- 0 2 * 14, 1 1 * - U _ 4 20- 0 3 - O. 30 D - 03 * 
'" lS, 1 * ù.14D-03 -0.b4D-02 '" 16,1 * -O .. lYD-04 0.HD-D2 * 
'" 1), 2 * u.1J0-03 0.13D-U-2 * 16f,--2-«' 0.85D-05 -0.3JD-02 * *' 1/),3 * 0.1%-03 -0.16D-02 * H;~ 3 *"rO.12D-03 0 .. 480-02 * * 15, 4 * O .• L6û-C3 O.4SD-02 * 16, q * 10.44D-04 -D.J9n-02 * 
*" l :', 5 * - o. B 3 D - 0 3 O. 3 7 D- 0 2 * 16, S * (Jo. 1 0 D- 02 0 - 30 D- 0 2 * 
'" 1~, l:J * -O.B4:)-U4 -O.SOD-DL * 16, b * 0.28D-04 -0 • .24D-02 * 
* 15, 7 * 0.55D-04 0.'-#7D-02 * 16, 7 * LJ.34D-03 -0.700-03 F* * 1), ~ * O.1~lJ-03. 0.10D-02 * 16, 8 * -O.4bD-03 0.40D-02/* "* 15, <j * -(J.10D-04 -li.4.LD-02 * 16,9 * O.4.2D-03 -0.44D-02 * * 1:',10 *" -O.J4D-03 -0.46D-02 * 16,10 * O.43D-03 0.540-02 * * 15,11 * G.j5D-G.J C.45D-03 * 16,,11 * 0.17D-03 ù.55D-OJ * 
'" 'J.f., 1 * (".12lJ-OJ -O.7JD-(J3 * 18, 1'* O.31D-OJ -0.180-02 * * 17 2 '" 0.46;)-04 -0.14D-02 * 18, 2'" O_49D-03 -0.40D-02 * 
* 17::' * O.l~D-C.d 0.72D-02 * l"&, 3 * -O • .27D-04 -0.2ùD-03 * * 17,4" -CJ.73u-U~ -O.25D-03 * 18,4 * -U.14D-03 O.3aD-02 * * 17, 5 * 0.13;:;-03 -O.41D-0.2 * 18,5 * -U.40iJ-04 O.23D-0.2 * 
* 17, {, * 0 • ...:11)-03 0.300-02 * 18, 6 * -0.22D-04 O.1:ID-02 * * 17, 7 * -0.20D-03 -0.22D-03 >1< 18, 7 * -0.23D-03 -0.64D-02 '" * 17, d * u.5uD-03 -O.3bD-OL * 18, 8 * -0.310-04 0.64D-02 * 
*-,17, 9 ~ -0.41D-l/3 -O.35D-u2 * 18, 'j * 0.590-03 -U .. S4D-(J2 * 
'" 17"le * -0.14D-03 -0.71ù-0] * 18,10 * 0.26D-03 0.430-02 * * 17,.'1 * O.49JJ-()4 0.690-02 * 18,11 * O .. 58D-QJ -0.31D-0.2 '" 
* 1 <:J, 1 * - 0 • ~ 6 D - 03 O. 6 6 D- 0 2 * * * * 19, 2 * - u. 1 OD- () 3 - O. 1 5D- 0 2 * * * * 19, 3 * ù. 21 D-O 3 -0.4 1 D-O 2 * * * * 1 9, 4 * a • 3 0 D- Û 3 0 • 3 7 D - 0 2 * * '" 
'" 1 ':1, 5 * u. /2 il - 0 4 - ü. L 80-0 2 * * * * 1~, 6 * 0.<45;)-03 -O.12D-02 * * * 
*_ 19, 7 Ct 0 • ..,i5;)-C3 0.6YD-02 * * * * 1~, b * 0. 2SD-~.J 0.200-03 * * * * 19, 9 '" -0.12J-03 O.5SD-03 * * * * 19,10 * 0.65::>-04 0.390-03 * * * * 19,11 * -ù.~JD'-()4 -O.3bD-02 * * :0: 

------------------------------------------------------~~-----

5~h~~S~IChL RESULTS: 
----------~---~-~---

XA-STEAn' : 
n-S'ILàlt..: 

L'libl; VJ.LOE 
u.8~97D-04 

-Q.3b02D-O'" 

STANDARD DEVIATION 
O.4176D-03 '73610 0-02 

J 

'. 
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lŒCGNST EWCTION RESUl.TS OF INTERFEROGRAM 
{ 2R) Of THE NE iriS-PR.! NT PAPEB SldiPLE #38 

CUl'1êiULATIVE DEfOR ~ A'I ION) 

------------------------------------------------------------
* CÛ-OLiJJINA::'='.s * DE F 0 B MAT 1. 0 NS * * X . Y * X Y Z * *----------------*-----------------------------------------* 
'" '+4. Ù -.i~.O * O.2429D 02 -0 .. 2677D 02 O. 1393 D 02 * 
* 44.U -10.0 * O.2sb3D 02 0.2151D 02 0.37160 01 * 
* 44.U -14.v * 0.2515D 02 -0.2698D 02 -o. 1785D 02 * 
* 44.0 -1ù.ù * 0.2412D 02 U.21770 02 0.597 (,D 01 * 
* 44.0 -6.0 * 0.2439D 02 0.2470D 02 0.49920 o 1 * 
* 44.0 -4_0 * 0.2457D C2 0.5364D 01 0.2502D o 1 * 
* Lt4.v 2.u * 0.2474D 02 -o. 18230 02 -0.1193D 02 * 
* 44.0 6.0 * 0.2400D 02 0.1528D 0.2 -0.71120 00 * 
* 44.0 1v.0 * 0.2531D 02 -0.34960 02 -0.27010 02 * * 44. lJ 14.0 * O.2436D 02 -O. 14350 01 -O. 19~30 02 * 
* ... 4.0 10.0 * 0 • .i376D 02 - O~ 1423 D 02 0.15150 02 * 
~ 44.u 22.() *' 0.2480D 02 - {).'. 43 9 7 D 01 -0.1060D 02 * 
* 40.Ù -.iL.O * 0.2289D 02 0.22J20 02 0.6319D 01 * 
* 40.0 -18.u * 0.2348D 02 0.18070 02 -0.61890 01 * 
* 4G.O - 14. \) * O.L 4200 02 -U.31640 01 -0.32180 02 * 
* 40. u -1 J. () * 0.2425D 02 -0.37240 02 -0.1358D 01 * 
* 40.0 -6.0 * O.2482D 02 -0.1359D 02 - O. 57~7D o 1 *' 
* ~v.O -L.O * 0.2440D 02 -0.1649D 02 -0.1914D 02 * 
* 4u.0 2. u *' 0.2377D 02 -o. 11310 02 -0.17530 02 * 
* 4G.0 0.0 * O.2~39D 02 -0.18560 02 -0.4682D 00 * 
* 40.(; 10.0 * 0.2293D 02 -0.93860 Dl 0.o240D 01 * 
* 4u.Cl 14.0 *' 0.2430D 02 -0.1148D 02 -0.19080 02 *' '* 40. Û 18.0 * 0.23470 02 0.25800 02 -0.3514 D 01 * ..- .. O.Û 2L.O * 0.2266D 02 ù. 1223D 02 -0.13870 02 * 
* 3t..O -2L.C * 0.2375D 02 0.19140 01 0.111bD 02 *' 
* jb.O -le.v * 0.24380 02 0.47110 01 -o. 1407 D 02 * 
* '36.0 -14.0 * O.2338D 02 -0.76510 01 0.15180 02 * .. Je.O -10.0 * 0.22870 02 -0.15470 02 0.82080 01 * 
* 36.u -0.0 *' 0.2334D 02 0.2380D 02 -O. Q3590 01 * 
* 3(,.0 -2. Ù * 0.2324D 02 0.1453D 01 0.4895D 01 * 
* JIJ.O 2.0 *' 0.2LP490 02 -0.3824D 1 02- 0.2427D 02 * 
* 36.0 fJ.O * 0.24350 02 0.13310 01 -0.11880 02 * * ,j6.û 1 u. û * 0.23820 02 0.38820 00 0.2590D 01 * 
* Jb.C 14.U * 0.,24000 02 -O. ,23690 01 -0.8140D 01 * 
* 36. U 1 d. J *' 0.2416D 02 -0.22210 02 -0.1029D 02 * 

,-

* 3b.O 22.0 * O.2J48D 02 - 0.23500 01 -0.1230D 02 * * 3~_O -22.0 * 0.2245D 02 -0.80950 01 0.1264D 02 * 
* j~. 0 - 1 ci. 0 *' 0.2275D 02 -0.69430 01 -0.21020 02 * 
* 3L.O -14.0 * 0.2273D 02 -0.37210 02 -O.1941D 02 * 
* 32.0 -10.0 * O.22b4D 02 o. 18830 02 -O. 12720 02 *' 
* .j2.0 -b.O * O.227JO 02 -Ù.lu66D 02 -0.77600 01 * 
'* 32.0 -2.~ * 0.23410 02 O. 13170 02 0.1115D 02 * 
* 3L.O 2.0 * 0.2 J 90D 02 - 0.5219 D 01 0.16920 al * 
* 32.0 6.0 ft 0.2309D 02 -0.6261D 00 -0.54480 01 * ,.. 

.J~. 0 1 {J. Ù 0.21470 02 0_ 1146D 02 -0.95510 01 * 
* JL.O 14.0 * 0.22080 02 0.23310 O~ O.2~41D '01 * * 32.û 11:3.0 * O.22~7D 02 -0.38470 02 -0.1139D 02 * 
* 32.0 22.0 * ,0.2.t~6D 02 - 0.2376 D 02 0.30820 02 * 0:: Lb. u -Z2. v ~ 0.2309D 02 -0.75390 01 0 • .1153D 02 * 
* 2t.O -18.0 * 0.2216D 02 o. 117bO 02 -0.43710 01 * 
* LB. u -14_0 * 0.2175D 02 0.2436D 02 0.52780 01 * 
* 28.0 -llJ.V * 0.2173D 02 ù_ ~32SD 02 0.54690 01 * 
* 28.0 -L .. 0 * 0.21 Otlo 02 -0.87770 01 -0.14850 02 * ,.. 28. ù ~ -2.0 * O.~211D 02 -0.10B8D 02 0.1071D o 1 * 
* 2b. (; 2.0 * Ù.2274D ()2 -o. Y616D 01 0.11'j60 o 1 * 
* L8. Ù G.O * 0.2284D 02 O. 13090 O~ -O • .L97 0 D 02 ,.. 
* LI::.. 0 lu.v * 0.2 177 D 02 0.1t.82D 02 - o. 2423D 02 * 
* 2b.O 14.0 0:: 0.22.L8D 02 -O.1997D 02 0.261ilD 01 * 
* 2b.O 10.0 * 0.2133D 02 -O.5548D 01 0.",1900 02 * 
* 2b. u L2.u * O.2223D 02 - J. 35û30 02 -ù.6560D 00 * 
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'" 2I;. 0 -22.0 * O.2230D 02 -0.70620 01 o. 1252D 02 * :cc '::4 .. U -1t3 .. 0 * O • .l199D 02 O .. SS74D 01 O.3387D 01 * { :cc 24 .. 0 -1:0.0 * O.2231jD 02 -0 .. 1277D 02 0.59360 01 .* 
* 24. Ü -10.0 '* C.2137D 02 -0 .. 11100 01 -0 .. 2695 D 02 * 
* 24. 0 -6.0 *' 0.22 D8D 02 0_1957V O~ -0_ 1191D 02 * :cc 2l+. V -.::!.ü * O.2084D 02 ().3523v 02 0.19790 02 * ~ 24. Ü ~ .. U * O.2043D 02 - O. 7~&b ~ 00 -O.1519D 02 * .. 
* i4.0 6 .. 0 * O.20B6D 02 0.78410 01 -0 .. 13180 02 >0: 

* L4 .. (; 1U.0 * O • ..::: ()80n 02 0 .. 1205D 02 0_ 2538D 01 * >0: 24.0 1 LI .. 0 * ü.2 131 D 02 O .. 318~D 00 0 .. 27150 02 * 
* 24.0 18 .. a * 0.2030D 02 - o. 5o&8D 01 0.28330 01 * :cc 24.0 ~2.0 * 0.2~b.2D O~ - O. 1309 D 02 -0.6084D 01 * 
* 2(; .. 0 -L2 .. a * 0.2180D 02 -o. 86~2D 01 0_16870 02 * 
* 2ù.O -18 .. 0 '" 0.2134'D 02 O.1242D 02 -0_ 1531 D 02 * 
* 20.0 -l~. 0 * '0.2171D 02 -O .. 3772D 02 0.253JO 01 * 
'" 2(,.0 -10.0 * O.2312D 02 -o. 1438D 01 0.20550 02 * 
* 20.0 -6.0 * 0.2235D 02 -0 .. 3527D 02 0.9255D 01 * 
* 2u. 0 -2.0 * 0.2194D 02 0.1068D 02 '-0_ 12750 02 * 
* 20.0 L. 4 a '" 0 .. 2100D 02 -0.1053D 02 -0.14550 02 * 
* 20.0 6.0 * O.217L1D 02 O.2:L69D 02 -0.16160 Oi) * 
* 2·). 0 1 Ü .. 0 * 0 .. 2105D 02 -0.4324D 01 -0.2349D 01 * 
* 20. 0 14. Û * 0.2~51D 02 -0.3232D 02 -0.25420 02 * >0: 20. Ù 18 .. 0 * O.2134D 02 -0.1409D U2 -O. 116ijD 02 * 
* 2U. u 22.0 * 0.2011D 02 0.1057 D 02 0 .. 22020 01 * 
'" 1(;. 0 -2:2. C '* O.2105D 02 ;-0.1871D 02 -0_3430D 02 * 
* n.o -1 b. 0 * 0.2070D 02 -o. 1337D 02 -O.2389D 01 *' 
* 1tJ. U -14.0 * 0.2141D 02 - o. ~ 151 D 02 0_21520 02 * 
* H ... O -1u.O * 0.1941D 02 o. 5361 D 01 -O.9982D 01 * 
'* lt .. 0 -0.0 * 0.2087D 02 -O .. 5.L12D 01 -0.36910 01 * 
* 16. (; -2. ù * O.2060D 02 0.1199D 01 r-0.1671D 02 * 
* 16.0 2.0 * .0.1950D 02 -0_2299D 02 - o. 2628D 02 * * e 

16. Û 6.0 * 0.1976D 02 -0_ 2804D 02 0.7890D 00 * 
* 16. Ci 10.0 * o. 1 S17 0 D 02 0.2739b 00 O.1787D 02 * *- lb. -0 14. li * o. ~ 071 D 02 0.~528D 02 0 .. 7606D-Ol * 
* 16. 0 18. J * 0.2043D 02 O. ~ 182D 02 -O.1056D 02 * 
* lb. U 22.0 * O.1:J02D 02 0.1884D 02 -o. 1522D 02 * 
* r 12. G -22.0 * 0.1992D 02 -0 .. 2380·0 02 -0 ... 177 O-D 02 * 
* 12. (} -18.0 * 0.1873'D 02 0.~446D 02 -0 .. 1427D 02 * 
* 12.0 -14.0 * O.1963D 02 0.5398D 01 . 0.1237D 02 * 
* 1 i. 0 -1040 * 0.1966D 02 _ 0_ 34 72D 02 O.5250D 01 * 
* 12. (J -6.0 * 0.190l+P 02 -O.4672D 01 o. 1266D 02 * .. 12. Û -2 .. 0 . * O.1902D 02 0.1203 D 02 0 .. 81~5D 01 . * 
* 12.0 2 .. 0 * 0.1958'0 02 -O.1225D 02 o. 1036D 02 * 
'" 1~. Û 6.0 "" O.2021D 02 -0 .. 18120 02 0.15131> 02 .. 
* 12. 0 ] o. G * O.1g83D 02 O.1230D 02 0.4791D 01 * 
~ 12. u , lI! • 0 * 0.2043D 02- -0 .. 1950D 02 -0_ 7106D 01 * 
* 12. J 18.0 *, 0 .. 20820 02 -O.28L7D 0.2 O.247@D 01 * 
* 12.0 22.0 *, O.2007D 02 -0.1213D 02 - o. 3401 D 02 * 
* b.0 -22..0 • \O .. 1~050 02 -0.3228D 02 0.3497D 01 * .. h.O -16.0 • 0.197911 02 -o. 17 09D 02 -0.'16.23D ~i * .. ti. (; -14.0 * 0 .. 1944 D 02 -o. 31 53D 02 O.2053D .. 
'" 8.0 ' -1 li .. U * 0.19300 02 o. ~J5b D 01 -0.22650 01 .. 
* 8. U -6 .. 0 * 0 .. 1827D 02 -0.2539D 00 -O.bOUD 00 * 
* li. 0 - 2.0 * O.1815D 02 - o. 8533D 01 -0.3709D 01 * 
* 8 .. 0 2.0 * 0.1977D 02 -0.q019D\02 -0.1051D 01 * 
* !j. U 0_ 0 * O. 1884D ,02 O~ 22Y7D' 02· -0_ 69630 01 * 
* tl. 0 10. ü .. ' 0.19560 '02" -0.814QD 01 1 0 .. 2637D 02 .. .. 8.0 14.0 * 0.1887D 02 -0.6434D 01 0.1297D 02 * 
* tJ. 0 18.0 * 0.18160 02 0.2777D 02 0.31190 '02 * .. 3. u 1.2_ v * 0.2028D 02 -0.1860D' 01 -o. 1671 D 01 * >0: 4.'0 -22. U '*' 0.lb19D 02 O.1078D 02 0 .. 5952D 01 * 
* 4.U -18 .. 0 * 0.1877D 02 O.2 .. 79D 02 -o. ~245 D 02 • 
'" 4. u -14.0 *' ().1~470 02 0.3643D 01 -0.1723D 01 * 
'" 4.0 -1J.O * 0.2U24D u2 -0.21B1D '-2 -0 .. 1230D 01 * 
* 4.,\"/ -E.. .. O * 0.1015D 02 0.1 .. J2D ùl O.1948D 02 * 
* 4. U -2.0 * O.1828D 02 -0.1043D 02 o. 1266D 02 * :;. 4.0' .... u * O .. ltiù3D ()2 O.1712D O~ -0.1195D 02 .* 
* 4. J o.ù * O.17bdD 02 o. 9j 63 D 01 0 ... 537D Où * 
'" ~. (; 10.0 '" 0.18070 02 -o. 1338D 02 0.1123D 02 * Ir 4. () 14.0 * O.lo17D 02 -O.J:'::77D 01 g.79L7D 01 * 
'" 4.0' 16_ 0 * 0.1773D 02 u .. 2619D 02 - .2931D 02 * 
'" oi. G :L.O * O.1944D 02 -O.132&D o~ -J.342"::D 02 '" 



"\ 
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~ 0.0 -,Û.Û * 0_1711D 02 -<). i860D 02 O .. 2193D 02 * • * U .. U -16.0' >1< O.1731D 02 -0.él995D 01 0 .. 1305D 02 * t .' *' v.o - 14.0 * 0.1767D 02 0.1253 D Oi -O.1504D 02 * 
* U.U - 1 U. 0 * O.1739D 02 0.2309 D 02 O .. 2745D 01 * 
* 0.0 -6_U * 0.1657û 02 0.2371D 02 0.9128D 01 >1< 

>1< 0_0 -L.O * U.17L8D 02 -0.1595D 02 0.1488D02 >1< 

* li.lI ~ .. Ü * D.175bD 02 -0.3137D 02 0.2058D 02 * 
* O.Û 6 .. 0 * 0.1585D 02 -0 .. 1829D 02 -0.4328D DO * 
* C.Ü 10.0 * 0.1778D 02 0.2204 D 02 -0.1759D 02 * 
* O.u 14.0 * 0.1784D 02 -0.1276D 02 -0.8817v 01 * ::< O.U 18. :) * 0.1099D 02 0.lDt.t7D 01 -0.58080 01 >1< 

* 0.0 22. [; * O.1803D 02 0.1396D 02 -0.1342D 02 * 
* -4 .. 0 - 22.0 * 0.17970 02 - o. 3862D 01 -o. ~642D 01 * 
* -~.O -13.û >1< 0.1741D 02 -0.1834D 01 -0.4541 D 01 * 
* -4.U -14.0 ,* O. 1853 D 02 -0.1909D 02 0.6862D 01 '" 
* -4.0 - 10.0 * 0.17~5D 02 - 0 .. 824!>D 01 0.670~D 01 * 
* -4.0 -0.(; * 0 .. 17 1 D 02 0.5040D 01 -0.5764D 00 * 
* -4 .. 0 -~. 0 * 0.177JD 02 -0 .. ~251D .02 -0_ 1760D 02 >1< 

>1< -4.0 ~.O * 0 .. 1696D 02 0.4829 D 01 0.31140 00 * 
* -4.0 6 .. 0 * 0 .. 1732D 02 -0.1546D 02 -0.2331 D 02 * 
* - ij .. 0 10.0 * 0.18010 02 0.4451D 01 -0 .. 4788D 01 * 
* -4.0 14.0 * 0.1738D %~ ~O. aOQ3D 01 -0 .. 9516D 01 * 
'" -4.0 18.0 * 0.1650D -(;.2635D 02 0.9302D 01 * 
* -4.0 2L .0 * 0.1747D 02 - O. 92 07D 01 -0.5445D 01 ' * 
* -L.O -22.0 * o. 1669D 02 0.1805D 02 0 .. 92630 01 * 
* -8.0 - 18 .. 0 * 0.1782D 02 -0.26250 00 0_ 2892 D 02 >1< 

* -b.O -lLt.O * 0.1768D 02 -0.2009D 02 -0 .. 3658D 01 * "- -8.0 -1 û. 0 * 0.1768D 02 -0 .. 6498D 01. 0.2471D 02 * ... 
* -8 .. ,0 -L.O * 0.1711D 02 -O.1175D 02 -0.3041D 01 * 
* -&.u -2.0 * 0.1666D 02 {J.1227D 02 0 .. 24960 02 * 
* -b.O ..::.0 * 0.1503D 02 0_9318D 01 -0.7705 DOl * 
* -(j.ü b.O * 0.1690D 02 ù. 283 8D 0.1 -0 .. 1578D 01 * 
* -8.0 1 v. 0 * O.1529D 02 . o. 1~88D 02 -0.4299D 01 * 
* -B.O 14 .. U * O.1838D 02 -0 .. 5 79D 01 -0.1020D 02 * 
* -u.o 18.0 * O .. 1674D 02 0_tl217D 00 0.2097D 02 * 
'" -8.0 2.l. (j * 0.1704D 02 0.1122D 02 -O .. 8219D 01 * 
* -12.0 -22.0 * 0.1071D 02 -0.1513D 02 0.1101 D 02 * " *' -l~.O -1 b. 0 *' 0.lo10D 02 - 0_ 2552D 02 - 0_ 1178D 02 * 
* -12.0 -14.0 * 0.1670D 02 -0 .. 1863D 01 0.1546D 02 * 
* -12.0 -1U.O * ,0.1579D 02 0.1967D 02 -0.9172D 01 * '1 

* -l.o!.O -6 .. 0 * O.1596D. 02 -O.5208D 01 -0.4736D 01 * 
li< -1~.() -2. Ü * ,O. 1666D 02 -0 .. 3139D 01 0.2672D 01 * 
* -12.iJ L.O * 0.1 '733D 02 o. 1543D 02 0.2351 D 01 * 
* - 1 2. 0 b .. C * O •. , 638D 02 0 .. 8,l82 D '0 l 0.2531D 02 * 
* -12 .. 0 10.0 li< 0:' '1622D O~ - O. 3289,D 01 0.3526D 01 * li< -12.ü 14.0 * û.15.i7D 02 -0 .. 2246D 02 -0.5118 D 00 * *~ -l..l::.J 1.1::1.0 * 0_ 1 604 D 02 -0 .. 1392D 02 0.o130D 01 * 
* -1.:2.0 22 .. G * O_1603~ 02 -0 .. 2189D 02 0 .. 2767D 02 * 
* - 1 t.. 0 -22.0 * 0 ... 1 b 19 D 02 - 0.'.L459D 02 -O.30b5D 02 . * 
* -lt.J.O -1 b. 0 * 0.1537D 02 Q_ 1294D 02 0.1532D 02 * 
* -16.0 - 14.0 * 0.1545D 02 0.1782D 02 -0.3432D 02 * 
* -lb.U -1~. u * 0.1620D 02 0.1230D 02 O .. 4249D DL * 
* - 1 t.. 0 - 0.0 '" O. 1649D _ 02 O. 1307D 02 -0.lb15D (,Il * 
* -16.0 -L .. 0 * 0.1571D 02 0.7647D 01 -0.2969D 02 * 
* -16_lJ 2 .. 0 * O .. 161YD 02 -0.3112D 02 -0 .. 2170D 02 * 
* -16.0 6.0 * 0 .. 1 726D 02 - O. 1404 D 02 -0.1858D 02 * 
* -16.0 10.0 * O. 1431 D 02 O. 2517D' 02 -0.1091D 02 * 
* -10.0 14.0 * 0 .. 16b,2D 02 0 .. 5494D 01 -0.20000 02 * 
* -lG.O 18 .. 0 * 0_ 1596D 02 -O.2446D 02 0.4771D Dl * 
* -16.0 22.0 * O.1722D 02 -0.1921D 02 0.2011D 01. * 
* -20.0 -22.0 * O.157BD 02 -0.43b8D 02 O. 1223 D ù l * 
* -2G.C -1 t Q * O.1~51D 02 - 0_ 741:39 D 01 0_ 1986.D 02 * 
* -1.J.O -1~~0 '" 0.1452D 02 -J .. 25260 00' -'0 ... 1134D 01 * 
* -20 .. u - 1 u. 0 * 0.168bD 02 -0.116bD 02 -0.7009D 01 * * -2U.Ci -(".0 * O.1542D U2 - G. 1485D 01 -0.4053D 01 >1< 

* -1.v.O - L. u * O.1542D 02 -0_1686D 02 -O. 1928 D 02 * 
* - 20'. i) 2.J * O.1422D 02 -J.1644D OZ -0.2.2ü7 ;) 02 * 
* -2u.u L.IJ * O.1581D 02 U.23410-01 -0 .. 7130D 01 >1< 

'" -LO.V 1 (., _ (; * ' 0.1 Sb2D 02 -O .. ,j9él5D u î . 0.7018D 01 * 
* -~G.û 14.U * G.1638D 02 -0 .. 2<lQ9D 02 - 0.11 OOD 02 * 
* -1.(;.0 16~0 * O. 1 6~7D 0- -U.8722D 01 / -J.2n3D 02 * 
* -20.û 22. C * O. 1032D D~' -O.lI:3I:H:.\D 02 -0.5006D 01 * 

~ 
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* ' -2 ... 0 -22.0 * O. 16230 02 o. 99150 01 - O. 68970 01 * 
( * -L4.0 -1 e. 0 * 0.15060 02 0.15510 02 O.1212D 02 * 

* -24 .. U -14.0 * 0 .. 1490D 02 -0 .. ll920 Oi 0.30400 01 * 
* -24. C -10.0 * O.,1 .. 96IJ 02 -O. 19870 02 -0.17560 02 * 
* - L4. 0 -6.0 * 0.15170 02 0.18180 O~ 0.94800 01 * 
*' -24.0 -2.0 >1< o. 15220 0.12 -o. 1394D 02 -O. Y8670 01 * 
* -24.0 L.O * 0.1390D 02 0.14200 02 0 .. 83160 01 * 
* -24.0 6 .. G * O. 1 .. 05D 02' O. 13360 02 0.20340 02 * 
* -24.1.J ltJ.O * C.1383D 02 -o. 14240 01 -0.18230 02 * 
* -,,4.0 14.0 * 0.14270 02 -ll.18110 02 -0.16710 02 * 
* -24.0 18 .. 0 '" 0.13&90 02 O. 14360 02 -0.40380 01 * 
* -L4.0 la * O.1386D 02 -0.11480 02 -0.3b2.3-D 02 * 
* -28.0 -2 .0 * O.1447D '02 0.114000 02 -0 .. 1890D 02 * " * -2b.O -1 .. 0 * 0.14060 02 o. 74 04D 00 0 .. 1750D 02 * • 
* -28 .. 0 - 1 .,0 * 0 .. 13810 02 0.58280 01 0 .. 28320 02 * ~ 

* -28.0 -10.v * 0.14390 02 O.8839D 01 -0.12090 02 * 
* -28.0 -6_ 0 * O .. 1411D 02 -O.7518D 01 -0.34850 01 * 
* -2&.0 -2.0 * O .. 1297D 02 0.31350 02 -0.4945D 01 * 
* - 2[; .. U ~.o * 0 .. 131''5D 02 0 .. 15950 02 -0.13150 02 * 
* -28.0 b .. " * 0.13530 OL -D .. 8101D 01 0 .. 1001D 02 * 
* -28.0 tG.O * 0.1573D 02 -0.13110 02 0.10150 02 * 
* -28.0 14.0 * O.1389D 02 -o. ~o 71 D 02 0.99110-01 * 
* -28.0 10.0 * 0.13910 02' -0.67350 01 - O. 9608D o 1 * 
* -28.0 22.0 '* 0.1431D 02 -ù.5147D 01 -0.18860 01 * 
* -32.0 -i.~.v * 0.1':;41D 02 0.90700 00 0.12150 02 * 
>1< -32.0 -18 .. 0 '* 0 .. 1217D 02 -0.40020-01 0.8267D 01 * >1< -32.0 -14_ 0 * 0 .. 129ijO 02 O.2711D 02 -0.2766D 02 * 
* -32.0 -10.0 * 0.:1438D 02 0.26470 01 -0.77310 01 * 
* -32.0 -0.0 * 0.13210 02 - {) .. 1186 D 02 -0 .. 1160D 02 * 
>OC -32.0 -~_ 0 * 0 .. 14130 02 -0.3463D 01 -0.78500 01 * 
* -32.0 2.u * 0.12790 02 O.2166D 02 0.21180 02 * 
* -32.0 6 .. 0 '* 0.1336D·02 O.2048D 01 0.14230 02 * 
* -3~. 0 ,1 D. 0 * 0.13500 02 0 .. 3593D 01 -O.1030D Q2 * 
* -32.0 14.0 * 0.1343D 02 -0.3265D 02 0.2372D 01 * 
* -32.0 18.0 * 0.1398D 02 -0.9363 D 01 0.513'8D 01 * 
* -32.û 22.0 * 0,.1482D 02- -0.2556D 02 ~-O. 12690 02 * , ------------------------------------------------------------ , 

STATIST~CAL IiESULTS.: --------------------
~EAN VALUE STAN DA liO DEVIATION 

'J. 
X-IHRECTION O. 190 D 02 0.3420 01 
y- 01 R EC'I ~ON -0.3130 01 0.17 2D 02 
Z-lJl~ECTI0.N -o. 1940 01 o. 1450 02 

b , 
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C;VALUhTED STfŒIN .FIELD AT POIN'! (2R) 

-------------------------------~-----------------------------
*ELE~ENT* ~XX EYY *ELEMENT* EIX EYY * 
*---~---~---------ï-----------*-------*-----------------~---* * 1~ 1 * O.J5D-(,d -0.12D-01 *'2,1 *-O.21D-03 0.10D-02 * 
* 1, ~ * J.38.i)-04 O.12D-ul * 2,2 * -0.23D-03 O.5JD-02 * * 1,3* v.2LtD-03 -0.120-01 * 2, 3 * 0.200-03 0.850-02 * * 1, 4 * -0_.31:)-04 -0.73D-03 * 2, 4 * 0.34D-03 -O.59D-02 * * - 1, 5 * - O. 1 1 il - 0 3 .0. 4 80- 0 2 * 2 , 5 * 0.37 D- 03 O. 73 D- 03 * * ~, 6 * O.42J-04 0.59'D-02 * 2, 6 * O.2~D-03 -0.130-02 * * 1,7* O • ...:!l+D-03 -0.840-02 * 2, 7 * -0.180-03 0.180-02 * * 1, & '" -o. 9a~-04 0.130-01 * 2, 8 * 0.100-04 -0.23D-02 * 
,.. 1, ~ * 0.59D-:,03 -O.84D-02 * 2, 9 * -0_220-03 O.52D-03 * 
* 1,10 * 0_lou-04 O.32D-02 * 2,10 * 0.750-04 -0.93D-02 * * 1,11 * 0.71D-04 -0.250-02 * 2,11 * -0.17D-03 0.34D-02 * * 3, 1 * O.:J2D-U3 -0.70D-03 * 4, 1 * -0.i60-03 -0.29D-03 * * 3, 2 * 0 _ 4 1 0 - () 3 O. 3 1 D- 0 2 * 4 , 2 *' O. 1 50- 03 O. 76 D- 02 * * 3, 3 * 0.'16D-03 0 .. 200-02 * 4, 3 * 0_2SD-03 -0.140-01 * 
* 3,4'" 0.58D-04 -0.980-02 * 4,4* 0 .. 230-03 0.740-02 * * 3, 5 * 0.15D-03 0.56D-02 * 4, 5 * 0 .. 410-03 -0 .. 600-02 * * 3, & * -O.42D-Q4 0.99D-02 * 4, b * 0.32D-03 0.46D-02 * * 3, 7 * 0.15D-03 -().990-02 * 4, 7 * 0.29D-03 (-0.11D-02 * * 3, 8 * O_J~D-03 0.240-03 * 4, 8 * 0.62D-04 -v.30D-02 * * 3, 9 * J.59D-()3 0.690-03 -'* 4, 9 * -0 .. 760-04 -0..--JUO-02 * * 3,10 * o. <.toD-ù3 0.50D-02 * 1+,10 * -0.52D-04 O.lS·D-Ol * 
* 3,11 * G.30ù-03 -0.61D-02 * Q,11 * 0.410-03 -0.37D-02 * * 5, 1 * 0.20D-ù3 -0.48D-02 * 6, 1 * 0.120-03 -0.32D-02 * * 5,2* O.42D-04 -0.31D-02 * 6,2* 0.16D-03 0.46D-02" * S, J * -o. 10D-03 0.270-03 * 6, 3 * 0.170-03 -0.29D-02 * 
* 5, 4 * u.90;)-04 0.800-02 * 6, 4 * -0.44D-03 -0.520-02 * * 5, 5 * -U.25D-C3 0.200-02 * 6, 5 * -0_69D-04 -0.390-02 * 
,.. 5, b * 0.32D-03 -0.18D-02 * 6, 6 * -0 __ 280-03 0.90D-02 * '* 5,7* 0.5bO-03 -O.57D-02 * 6, 7 * -0.14D-03 -O.21D-02 * * 5, a * 0.50ù-03 -0.930-03 * 6,8 * -0.22D-03 -0 .. 110-02 * * 5, 9 * 0_24::>-03 0 .. 92D--02 * 6, 9 * -0 .. 63D-04 0.29D-02 * 
* 5,10 * U.240-03 -0 .. 30D-02 '* 6,10 * -0.300-03 0.15D-02 * * 5 , 11 * 0 • 2 6 D - 03 O. 7 40- 02 * 6, 1 1 * ... 0 .. 2 b 0- 03 0.. 1 aD - 02 * * 7, 1 '" 0.190-03 -0.530-02 * 8, 1 * 0_280-03 -0.13D-02 * * 7,2* 0.16D-(;3 0.130-01 * 8,2* 0.490-03 D.20D-02 * * 7, 3 * 0.-74j)-04 -O.5aD-D2 * 8, 3 * 0 .. 440-03 -0.670-02 * * 7, 4 * 0.93D-03 0.52D-02 * 8, q * -0.64D-04 0.26D-02 * * 7, 5 '1< O.37D-03 -O.llD-Ol * 8, 5 * 0.46D-03 -0.10D-02 * * 7, 6 * 0 .. 3 4 D - 03 0 .. 5 J D- 0 2 * 8 , 6 * 0 .. 400- 03 0 .. 60 D- 02 * * 7, 7 * O.J8D-03 -0.8JO-02 * 8, 7 * -0.20D-04 0.130-02 * * 7,8* 0_,+9D-03 0.68D-02 * 8, d * -0_110-03 -O.71D-02 * * 7, 'J * 0.34D-03 ù.700-02 * 8, 9 * -0.300-04 -0.630-02 * 
*,7,10 * O_q5V-03 -0.4bD-02 * 8,10 * O .. 69D-04 0.860-03 * * 7,11 * 0_23D-v3 -0.770-02 * 8,11 * -0_970-04 0.75D-03 * * ~, 1 * U.22j)-03 -0.120-01 * 10, 1 * 0.220-03 -0.380-02 * '*' t;J, 2 * -O.:;Oi)-03 0 .. 4tlD-02 * 10, 2 * 0_250-03 0 .. 36D-02 * 
* ~, J * 0 .. 49D-04 -0.730-02 * 10, 3 * O.2qn-03 -0 .. 850-02 * 
'1' 9; 4 * O.90iJ-J4 O.98D-02 * 10, 4 * -0.230-03 O.65D-03 * * :', 5 * O.13i)-03 -0.42D-02 * 10, 5 * 0.300-04 0.210-02 * * 9,6* iJ.22D-03 O.61D-02 * 10, 6 * -O.32D-04 0.13D-02 * 
*. 9,7 * -ù .. 4aD-04 0_15D-02 * 10,7 * 0 .. 43:>-03 -0.100-01 * * S, B * O.3-tD-03 -0.760-02 * 10, b * 0_:29D-03 0.78D-02 * * ~, 9 * 0_60D-04 O.79D-02 * 10, 9 ~ 0.37D7"'03 -0.430-03 * * Çj,10 * 0 .. J9D-03 0.220-02 * 10,10 * 0_180-03 -0.860-02 * * 9,11 * o.b7D-03 -0.qOD-02 * 10,11 * 0.110-03 0.740-02 * '* 11, 1 * (J.27D-03 -0.350-02 * 12, 1 * -0.22D-Oj ,-0.24D-02 *. * 11, 2 * 0.369-03 O.53i)-02 * 12,2 *,-0.230-04-0 .. 5&.j.0-02 * 
* 11, J * C.20J}-{j.j 0.64D-02 * 12, 3 * -0 .. 220-03 -O.26D-02 * 
* 11, 4 * O.7lu-03 -O.56D-02 * 12, 4 * 0 .. 11D-04 -0 .. 16D-03 * 
* 11, ~ * v.39i)-u.3 U.30D-02 * 1~, :) * -0.33D-03 0.9~D-02 * 
* 11, 6 * 0.15::>-U3 -0.690-02 * 12, b * -0.110-04 0.39D-02 * * 11,7 * 0 .. 12D-03 0.1~lr02 * 12, 7 * 0 .. 150-03 -à. 33D-02 * * 11, 6 * ü.4oD-Oj 0.570-02 * 12, B * -0.J7D-OJ -D.lùD-Ol * 
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.* 11, 9 * 'J.Î.jD-04 - 0.2 SD- 02 * 12, 9 * -0 .. 59D-04 0.87 D-O.2 * 
* 11,10 * U.G3.)-04 -0.74D-02 * 12,10 * 0.12D-03 -0.3SD-02 * ( * 11, 11 * .1 9~-O3 0.990-02 * 12,11 * 0.1~D-03 -0 .. 32 D-02 * 
* 13, 1 * 3..::D-v3 -0.:,lD-03 * 14, 1 * -0.47!)-OS O.46D-02 * 
* 13, 2 * -O. OD-J3 0.43D-02 * 14, 2 * U .. 43,)-03 O. 50D- 02 * * 1 J, j * {).L 10-03 -0 .. 27D-02 * 14, .3 * O_LSD-OJ -(j. 34 D-02 * 
* 13 , 4 * -U4 cl ... -C4 -u • .3 3D-O 2 l/' 14, 4 * Q. 47D-u3 O.13D-02 * 
* 13 5 * J.20D 03 0.12D-Ol * 14, 5 * 0.29D-03 -0.60 D-02 * ,- , ,* j 1 li * O.L.7v- 3 -O.LW-Ol * 14, b * 0.43D-06 o. 7~D-03' * 
* 13, 7 * O.'+~D-J 0.51D-02 * 14, 7 * -0_S7D-03 0.16 D-02 * 
* 13 8 * 0.1 .)-03 - 0 .. 5 OD- OL * 14, 8 * 0.13D-03 -~.20D-02 * 
* l.i3' Cj * o. () 80-03 0.31D-02 * 14, 9 * -0_23D-03 ' • LI 2D- 02 * , ~ 

* 13, 1 v ( - G. 25D- 03 .4 6D- 02 * 14,lU * O.78D-03 -O. 17 D-02 * 
* 13 ,11 -O. ç. 0 D-O LI -0 43Ih-02 * ]4,11 * 0.17n-03 ,-O. 2t>D-0~".* 

* 15, 1 * O.13D-03 V·ND- 02 * 16, 1 * 0.10n-03 -0.94D-02 * 
* 15, .;. * 0.18.:;, .... 03 -0.5 ~02 * 16, L * -0.33D-04 -O. 12D-02 :cr 

* 15, 3 * 0.31.)-03 -0.54 -02 * 16, 3 * 0.23D-03 O.1~~2 * 
*' 1 ~, 4 * -0.1 iD-J3 0.62D-Q2 * 16, 4 * -0.17D-03 -0.1 3 * ot. 15, 5 *' -U.13D-03 - 0.52D- 03 * 1 [), 5 * 0~27D-03 0.1~02 * 
* 15 b * o. 23D-0 3 -0.4oD-02 * 16, 6 * O~ 78D-04 cr.:.s. -02 '" * 1 r' - * O.L9D-03 0~18D-02 * 16, 7 * 0.49D-03 -0.43D-02 * .) , 1 

* 15, B '* -0.22LJ-03 O.L9D- 02 * 16, 8 * 0~36D-03 -0.98D-02 * 
*' 15,9.* 0.48D-03 0.48D-02 * 16, 9 * -0.3,3D-03 0.49D-02 * 
* 15,1v * -0 .. 34lJ-03 -0.21D-02 * 16,10 * 0.60D-04 0.75 D-02 * 
'" 15,11 04: O.:LOD-O~ O.20ir02 * 16,11 * -0.lSD-03 -0.13 D- 02 * 

* 17, 1 .... -O. Il,)- 03 -O.90D-02 *' 18, 1 * 0.44 D-03 -O. 14D-02 *' ... 
'" 17, 2 * 0.11.)-03 -O.laD-02 * 18 '~ '" o.LSn-03 0.69D-02 * ., 17, 3 '* -O. S t+o-04 0.29 D-O 2 * 18: 3 * 0.27D-03 0.20 D- 02 * 
* 17, 4 *' '0. "8v-OJ -O.L5D-02 * 18, 4 * 0.14D-03 -0.95 D-02 * 

'* 17, 5 * 0.1-)2D-04 0.38D-02 * 18, 5 * 0.27D-03 0.80D-02 * 
* 17 b JI: 0.50D-04 -0.11D-03 * 18, 6 * 0.S6D-03 -0.70D-02 * 
* 17: 7 '" O. SOD-G4 - 0.41 D- 02 * 18, 7 * 0.19D-03 0.21D-03 * 
*' 17, é; * O.44D-03 '0.10D-02 * 18, 8 * O. 13D- 03 0.37D-02 * -*' 17 9 '" 0.45D-u3 O.50D-,02 *' 18 ~ * -0.47D-03 0.42 D-02 * 
*' 17: 1 0 '" O.!J 3v-Q 3 -0.38D-02 * 18:10 '" 0 .. 94D- 04 -0.81D-02 '" 
*' 17, 11 * o. 72D- 03 0.25D-02 *' 18,11 * -O.5SD-04 0.65D-02 * 
* 19. 1 '" O.26D-03 0.33D-02 *' * * 
*' 19 2 *' O.47D-03 -0.13D-02 * * * 

*' 19' j * O .. 22D-ù3.- 0.75D-03 * * * 
*' 19' 4 *' 0.30D-05 0.41D-02 * * *' 

* 19 ' 5 ~ 0.2.jlJ-03 -0.97D-02 * * *' 
* 19' 6 '" -0.2 YD-03 0~38D-02 * * * 

* 19: 7 *' 1.J.~OD-u4 0.600-02 * * * 
*' 1~, 8 *' 0.4 L.D- 04 0.13D-02 * * '. '* 19 9 * 0.56D-03 0.34D-02 * ,* * 
* lÇ,;10 * O.11ù-03 -0.50D-02 * * * 
* 1Y,11 * -ù .. 19D-04 -0.40D-03 * * * 
------------------------------------------------------~------

S'iATISTICAL RESOl.1S: --------------------
tiEAN VALut STAN DAliD DEVIA~ION 

X.{-STEAI N: v. 144 8D-03 0.2551D-03 
YY-S1EA':N: - 0 .. 572 7 D- 0 4 O.5850D-02 

( 



\ 
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EVALUATED Sl'liAIN FIELO AT POINT (~L) 
, 

----------------------------~--------------------------------*ELE hE NT* EXX EYY *ELE r1E NT. EXX EYY. 
*-------*---------------------*-------*---------------------* 
• 1, 1 * 0.30D-03 -O.33D-02 * ~2" 1 * -0.:390-03 -O.10D-03 * * 1, 2 * O.2UD-03 0.48D-02 * 2, 2 *" 0.830-04 -O.5YD-02 * * 1, 3 * C.2JJ-03 -O.95D-03 * 2,. J * 0.42D-03 0.53D-02 * 
'. 1,4'" -O.2IJD-03 -0.650-02 * 2, 4 * -O.97D-04 -0.660-02 * * 1, 5 '" -0.20;)-03 0.460-02 * 2,5 * 0.58D-04 0.710-02 * * 1, 6 * (). J 7 D - 03 0 .. ct 30- 0 2 * 2, 6 * 0 .. 47 D- 0 3 O. 13 0 - 0 3 * 
* 1,7'" -O.11ù-03 O.44D~02 * 2, 7 * 0.74D-03 0.91D-04 * 
'" 1 8 * -0.38;)-04 -0.75D-02 * 2, B * 0.110-02 -O.95D-03 • * 1~ '3 '" O.32D-a3 -0.52D-02 * 2, 9 * 0_56D-03 -0 .. 330-02 * * 1,10 '" O.2tJD-03 0 .. 490-02 * 2,.10. 0.25D-03 0.180-02. * 1,11'" :J.93D-04 0.450-02 * 2,11., 0.88D-03 -0.40D-02 * 
* 3, 1'" 0.130-02 O.56D-02 * 4, 1-* -0.21n-04 0.23D-02 * 
* 3,2* 0 .... WD-03 0.34D-02 * 4,2,* 0.590-03 -0.800-02 * * 3, 3 * 0.820-04 -0.82D-03 * 4, 3 * -0.290-03 -0_260-02 * * 3, 4 * 0.350-03 -0_470-02 * 4,4 * 0.-1~0-02 0.900-02 * * 3,5'" C,.95D-P3 0.19D-02 * 4,5 * 0.250-03 -0 .. 180-02 * 
'" 3, 1) * U.18D-04 0.670-02 * ~. 6 * -0.30D~03 0.120-02 * * 3, 7 * û_20D-03 0_150-02 * 4, 7 * 0.8~D"';'03 O.54D-02 * * 3, t3 * -0.43D-03 -0.56D-02 * 4, 8 * 0_700-04 -0.400-02 * * J, 9 * -0.250-03 O.24D-03 * 4, - 9 * 0-.580-03 -0.76D-02 * 
'" 3,10 * l;_22D-03 -0.37D-03 * 4-,10 * 0.11D-03 0.230-03 * '* 3,11 * -0.611)-03 -O. 14D-02 .. 4,']1 * 0.12D-02 0.57D-02 * * 5, l * -0.5Jù-û3 -O.23D-02" 6, 1 * O.4~D-03 -0.280-02 * * 5,2* 0.310-04 -0.920-02 * 6, 2 * 0.110-02 -0.280-02 * * 5,3 *' 0_70D-03 0.7bO-02 * 6, 3 * O.48D-04 O.51D-02 * * 5, 4 * -0 .. 20ù-03 -0.64D-04 * 6, 4 * 0.42b-03 -0.33D-03 * 
* 5, 5 * 0.300-03 -0.570-02 * 6, 5 * O.13D-03 -0.200-02 * * 5, () * v.8dû~03 0 .. 52D-02} 6,6 * 0 .. 14D-03 ~O .. 10Dr..02 * 
• 5, 7 * -ù.14D-02 0 .. 98D-03 6, 7 '*" 0.140-02 -0.830-03 * * 5,8_* 0.5ôD-U3 -0.140-02 6, 8 * -0_120-03 0 .. 41D-03 * 

/ * 5, 9 '" 0.390-03 -0.240--02 6, 9 .. -0.830-03 0.31D-02 * 
* 5,JO * -D.4BD-04 -0.3JD-02 6,10 * 0.830-03 -0.120-02 * * S,11 * 0.70D-03 0.10D-Ol 6,11 * 0.450-05 -0.23l!>-02 * ~ * 7, 1 * -0.15D-03 . 0.64D-02<'* 8, 1 * 0.73D-03 0.310-02 * * 7,2 * -0.480:-03 -O.7~-@'2 * 8, 2 * 0.490-\)3 -0.360-02 * * 7, 3 * 0.110-02 0.6 D:03 * 8,3* -0.780-03 -O. 18D-02 *, * 7,4 * -ù.21D-Q3 -0.12 -~- 2 * 8, 4 * -0 .. 170-03 0.710-02 * * 7, 5 * 0.21D-03 0.83D- 2 * 8, 5 * -0 .. 670-05 -0.380-02 * * 7, 6 '" 0.64D-03 -0 .. 49D 02' *. 8, 6 * 0 ... 890-04 -0.23D-02. * * 7, 7 * - o. 76 D - 0 3 O. 3 0 D- 0 2 * 8 , 7 * 0 .. l 1 D- 02 - o. 30 D- 03 * * 7, 8 * 0.7bD-03 -0.520-02 * 8, 8 * -0 .. 38D-03 -0.350-02 * * '7,9 * 0.12D-02 -0_430-02 * 8,9 * 0-.!280":'OJ 0.12D-01 * * 7 , 1 0 * - O. 11 D - 0 3 o. 7 9 D- 0 2 * 8 * 1 0 * - O. 13 0- 03 - O. 680- 02 * * 7,11 * -0.21ù-03 -0.44D-02 * 8,11 *' 0.27D-03 -0.60D-02 * * 9, 1 "-3.65D-03 -0.19D-02 * 10, 1 * 0.13-0-02 -O .. 6JD-02 li< * 9, L * 0.15u-U3 0.52D-02 * 10 .. 2 * 0.18D-03 -O.37D-03 * 
,. 9, 3 * 0.160-03 -0.7BD-02 * 10* 3 * 0_11D-02 -O. 13D-02 * * ':J, 4 * 0.100-03 O.7bD-O-2 * 10* 4 * 0.200-03 0.69D-02 * 
;:. 9" 5:';< J.31D-03 -'0.40D-02 * 10, 5 * -O.9JD-04 0.87D-03 * * 9,6'" 0_110-0':' -0 • .L20-02 * 10,6 * -0.180-03 ,0.73D-02 * 
• '::J,,,ï * J.l!lû.,-03 O.23D-02 * la, 7 * -0.110-02 ,0.56D-02 * 
* 9,8 * -ü.75D-05 0.I+OD-03 * 10,8 * 0.920-03 -0.B8D-03 * * 9, 9 * -ù.61D-03 -O.G8D-a2 * 10, 9 -. 0.35D-03 -0.6ù.D-03 ~ * 9,'l0 * O.11u-02 0.650-02 * 10,10 * -0.75D-04 -0.180-02 '" * 9,,11 * 0.20D-03 -O.39D-02 * 10,'l1 * -0.73D-03-0.230-03 * * 11, 1 * O.44D .... 03 -0.500-02 * 12, 1 * -0.33D-03 -o. 73D-{)2 * 
* 11" 2 * 0.J2u-03 O .. 62D~02 * 12, 2 * -0.300-04 0.700-02 * * 11,3 * 0.131.1-U4 -0.770-02 * 12,3 * 0.4bO-05 -o. 19D-02 * *' 11, 4 * ù. 890- U3 0.68D-02 * 12, 4 * -0.5bD-03 -0.33D-03 * * 11, 5 * 0.27D-04 -0.89D-02 * 12w 5 * 0.41D-03 '-0.82D-03 *' * , 1 ~ G * - U. 14 D - a 4 - 0 • 4 8 D- 0 3 * 12,. 6. O. 3 00- 03 _ - ù. 60 D - 0 3 - .. * 11 .. 7 * u.12;)-ü2 0.11D--Ol * 12, 7 * -0.19D-03 0.11,0-02 * 
* 11, b " -0. 75J-03 -0.49D-92 * 12, 8. 0.10D-02 -0:' HO-02 * 
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* 11 9 * C.90D-03 0.4oD-02 * 12, 9 * -0.740-04 0.38.D-02 * * 11:10 * Û.24D-03 -0.450-02 * 12,10 * -0.510-04 O.39D-02 * * 11,11 * 0.000-03 -0.52D-02 * 12,11 * 0.98D-03 -0.86D-02 * * 13, 1 * v.21D-03 -0,600-02 * 14, 1 * 0.290-03' 0.850-03 * 
". 13 2 * -O~jlD-03 u.810-02 * l~. 2 * 0.44D-03 -0.18n-02 * * 13: 3 *. -0.67D-03 -0_760-02 * 1Q, 3 * -0.130-03 G.18D-03 * * 13, 4 * C.780-03 0.56D-02 * 14, 4 * -0 .. 59D-04 0.270-02 * * 13,5 * O.10D-04, 0.330-02 * H, 5 * -0 .. 1I1D-03 0.18D-02 * * 13 ' t> * 0~ 73V-03 -o. 13D-02 * 14, 6 * -0.29D-03 -0.110-01 * * 13; 7 * 0 .. 540-03 0.220-02 * 14 , 7 * 0.120-04 O.SOD-02 * * 13, b * -0.24D-03 -0.830-02 * 14, 8 * 0_35D-03 -O.45D-02 * * 13 9 * -0 ... 31D-0-3 0.380-02 * 14, 9 * O_~50-03 0.12D-Ol * * 13:10 * -0.39D-03 -0.82D-04 * 14,10 * 0.680-03 0 ... 11D-02 * * 13,11 * -ù.18D-03 0.440-03 * 14,11 * -0_820-03 0.61D-03 * * 15, 1 * 0.230-03 -0.210-0.2 * 16, 1 * -0.110-03 -0.240-02 * * 15, 2 * -0.70D-04 -0 .. 130-02 * 16, 2 * -O.11D~{)3 -0.29D-02 * * 15, 3 * O.13D-02 -0.44D-02 * 16, 3 * -0.22D-03 0.34D-02 * * 15, 4 * 0 .. 17D-O.) 0.450-02 '. 16, /1 * 0.380-03 -0.160-02 * * 15, 5 * -ù.62D-03 0.930-02" 16, 5 * 0.47D-03 0.49D-02 * * 15, 't., * 0.L~:>-04 -0.510-02 * 16 '6 * 0.34D-03 -0.560-02 * * 15,7 *' O.17D-03 0.12D-02 * 16; 7 * 0.29D-03 -0.270-02 * * 15,8'" O.32D-03 0.30D-02'" 16,8 * -0.110-02 0.80D-02 * * 15 ~ '" -0.63D-03 -0.53D-02 * 16 9 * 0.11D-D2 -O.35D-02 * * 15:10 *' -0.34D-03 -0.250-02 * 16;10 * O.38D-03 0.12D-02 *' * 15,11 * 0.65D-03- 0.52D-03 * 16,11 * 0.51D-04 O .. 61D-02 '" * 17, 1 *' 0.Y8n-05 -0.58D-02 * 18, 1 * -O.1~0-03 0.28D-02 * * 17, 2 *' D.1I50-03 -0.35D-02 * 18, 2 * 0.610-03 -0.35D-02 * 
'" 17, 3 * 0.35D-03 0.11D-01'" 18,3 * -0.12.0-03 -0.520-02 * * 17, 4 *' -0.41D-03 -0.320-02 * ld, 4 * 0.44D-03 0.('110-02 * * 17, 5 * O.82D-03 0.1.30-02 '" 18, 5 * 0.200-03 0.340-02 *' 
~ 17, b * 0 .. 31D-03 0.35D-02 * 18, 6 * 0.800-011 0.5-6D-02 * * 17,7 * O.~BD-1J3 -0.51D-02 * 18,7 * -0.230-03 -,0.820-02 * * 17, 8 '" O.lSD-02 0.18D-02 * 18, 8 * -0.140-03 0.25D-02. * * 17 9 * -ù .. 34D-03 -0.180-02 * 18 9 * 0 .. 50D- 03 -O. 66D- 02 * * 17;10 * -O.2~D-03 'O.41D-02 * 18:10 * O.22D-03 0 .. 980-02 * * 17,11 * 0.600-03 0.42D-02'" 18,1,1 * 0.59D-03 -0.37D-02 * * 19, 1 * Q. 2 5D-Q 3 û. 110-01 * * * * 19~ 2 * -Q .. 2.0J-J3 -0.56D-02 * * * * 1Y, 3 * u~ .. 2D-03 0.190-02 * * * * 13, 4 * O.J9D-03 0 .. 14D-02 * * * * 19, 5 * -0.39D-03 -0 .. 540-02 * * * * 19, b * 0.4I+D-03 0.280-02 * *, * 
.. 19, 7 * 0 .. 83D- 04 0.84D-02 * * * * 19,,8 * O.21D-03 -0.430-02 * * .* * 19, 9 * Ù_14D-03 -o., 1n-02 .. * * * 19,10 * 0.28D-03 0 .. 64D-02 * * * 
~_2~!22~~_=~:2~~=~~c=~~~~E=~~_~_~_~~ _____________ ~ ____ ' ~--~ 

STATISTICAL RESUl.TS: 

XX-STRAIN :~ 
YY-STRAiN: 

.. 

STAN DABD DEVIATION 
O.509/1D-03 
O.4962D-02 
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* 2-+.0 -22.0 * O.2986D 02 0.2314D 01 -0.1208D 01 * 
* ~4.U -18.0 .. O. 2 95~D C2 0.1039D 02 0.·108lD 02 * . 
* 24.0 -14.0 * 0.2895D 02 -0.1812D 02 0.2246D 02 * 
>1< 24.J -10.0 * O.28b9D 02 0.2105D 00 -0.3510D 02 * *- 24.() -0_ V * O.2d73D 02 O'.1853D 02 -0.1962D 02 * 
* 24.0 -2. G * O.2b16D 02 0.2677D 02 o 1309D 02 * 
* .L4.0 2.0 * G • .2 804D 02 ~ 0.12740 02 -0111950 02 * 
* 24.0 6.0 * 0.283S1D 02 -0.4882D 01 -0.1328D 02 * 
* 24.,0 10.0 * U.2S33D 02 0.7596D 01 0.1393D 02 * 
'" 24.0 14.0 * 0.2836D 02 -0.1351D 02 0.19730 02 * 
* 24.0 18.0 * 0.2679D 02 -0.1711D 00 0.5654D 01 * 
* 24.0 2~_ 0 * 0.3055D 02 -0.1906D 02 -O.9307D 01 * ,. * 20.0 -22.0 * 0.2850D 02 -0.75q8D 01 0.1740D 02 * 
* 20.0 -18.0 .. Û.2871D 02 0.1567D 02 -0.1818D 02 * 
* 20.0 -14_ 0 .. 0.2926D 02 -0.2736D 02 -0.3158D 00 .. 
* 20.0 -lU.O * Û: 3ù72D 02 -0.2794D 02 0.1110D 02 * 
* 20.0 -o. () * 0_288lD 02 -0.2433D 02 0.15310 01 * 
>Oc 20.0 ':"'2.0 .. 0.2845D 02 0.2282D 02 -0.1554D 01 * 
* 20.0 2. (; * O.2792D 02 '0.1160D 01 -0.1641D 01 * 
* 2{).O b.O lie 0_ 2 894D 02 0.22220 02 0.1315D 01 * 
* 2U.O 10.0 lie O.2930D 02 0.656 7D-0 1 -0.3840D 01 * 
* 20.0 14_ 0 *' O.3005D 02 -O • .iJ 98D 02 -0.1043D 02 * 
* 20.0 18. Ù * O.~850D 02 ....:0. 13130 01 -0_1684D 02 * 
~ 20.0 22. Ù lie 0.2685D 02 0.2233D 02 o. 1653D 02 * 
* 1 tJ. 0 -1.1. .. 0 * 0.2786D 02 -0.~4310 02 -0.3695D 02 * 
* 16.ù -lB.O * 0.27610 02 -O. 1502D 02 0.1144D 01 * 
~ 16.0 -14_Q * 0.2b55D 02 -U.1828D 02 0.2827D 02 * 
* - 16.0 -10. V * O.2662D 02 -0 .. 6038D 01 -0.64720 01 * 
* 16.0 -6 .. 0 * , 0.2 72~D 02 0.50040 01 -0.9881D 01 * 
* 16.0 -2.0 .. O.2718D 02 .... 0.96150 00 -0.2938D 02 * 
* 1b.O ,2.0 * 0.2572D 02 -0.13400 02 -0.42210 02 * 
* 16 .. () b.O * 0.2f.,72D 02 -0.30940 02 0.2951D 01 * 
* 10.0 10.0 * 0.2582D 02 0.5810D 01 Oa300bO 02 * 
* 16.0 14.0 * 0.2745D 02 0.11880 02 -0.1719D 02 * 
* 16.0 18.0 * O.2465D 02 0.16290 02 -0.1730D 02 * 
* 10.0 22_ () * O.2484D 02 0.22490 02 O. 1069D 01 * 
* 12.0 ..... 22.0 * O.2679D 02 - 0 .. 2121 D 02 -0.2273D 02 * 
* 12.0 -18.0 * 0.2481D 02 0.2773D 02 -0.1054D 02 * 
* 12.0 -14.0 * 0.2617D 02 0.20010 00 -0.2117D 01 * 
* J2.0 -10.0 * O.2814D 02 Oo'3346D 02 ":"O.2390D 01 * 
* 12.0 -6.0 * 0_2bl1D 02 -0.10S7D 02 0.2167D 02 * 
* 12. 0 -2.0 * 0.2571D 02 0.1289D 01 -0.4939D .. Ol * 
* 12.0 2.0 '* 0.2574D 02 -0.1259D 02 '0 .. 1369D 02 * 
* 12.0 6 .. 0 # O .. 2499D 02 -0.2417D 02 0.30500 02 * 
* 11..0 1 (). 0 * 0.26820 02 0.23450 02 -o. 12lt9 D 02 * 
* 12.0 14.0 * 0.2710P 02, -0.2967D 02 -0.23140 02 * 
* 11.0 18.0 * O • .2693D 02 -0.2979D 02 0.2070D 01 * 
* 12.u 22.0 * 0.2545D 02 -0.2763D 02 - O. 48'82D 02 .. 
* 8.0 -21._ 0 * 0.2527D 02 -0.4053D 02 0.2010D 02 * 
* 3.0 -1'8.0 * O.2632D 02 -0.58700 01 -0.15070 01 * 
* B.O -lQ.O * 0 .. 2505D 02 -0.3649D 02 O.3912D 01 * 
* e~ \) -10.0 * 0.2516D 02 0.1591 D 02 -0.6268D 01 * 
* 8.0 -b.O * 0.2423D 02 0.6645D 01 O. 12~aD 02 * 
* 8.0 -2.0 * 0.23~5D 02 -O~Q91D 01 0.26 3D 01 * 
* & .. 0 2.U * 0.2028D 02 -O~556()D'02 -0.1262D 02 * 
* 8.0 b.O * 0.25~3D 02 0 .. 2631D 02 -0.1927D 02 * 
* tl.O 10.0 * 0.2589D 02 -O.1641D OL ,0.2843 D 02 * 
* 8.0 14.0 * 0.2387D 02 0~39410 O~ 0.1851D 02 * t tl.LI lb.O * 0.2464D 02 ~ lY94D 0 0.2917D 02 * 
* 8.0 22_ Ù * 0_ 2 6~8D 02 -'0.4-069 D '01 O.1496D 02 .. 
* 4.0 -..:2.0 * 0.2517D 02 0.3211D 01 -0.7349,D 01 * 
* 4.0 -18. U *' ·0.2L.57D- 02 0l2603D 02 -0 .. 3772D 02' * 
* 4.0 -14. Ù * 0.2489D 02 o 45700 01 -0 .. 16lt2D 02 * 
* 4.u -10_0 * 0.2ô01D 02 -0.2157D 02 -0.1510D 01 * 
* 4.0 -é.O * O.2498D 02 0.8147 DOl 0.2081D 02 * 
* 4.0 -2.0 * O.25u3D 02 -u. 27 ~20 01 0.19330 02 * 
* 4.0 ~ .. 0 *' 0.4';371D 0..: 0.2483D 02 -0.2153D,02 * 
* 4.0 b.O * 0.2356D ~ 0.7070D 01 -0.5652D 01 * 
* 4.0 lu. li * 0 .. 2224D 02 -Q.;2374D 02 0 .. 11ltOD 02 * \ 

{ * /.t.u 14.0 *' 0.2362D U2 O. b4 Ob DOl 0.80140 01 * 
* ~.O 1tl.û * 0.2327D 02 0.25650 02 -0.13790'02 * 
* 4.0 .L.t..0 * O.2~01D 02 -0.1748D 02 -9 .. 1711D 02 * 

" 
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* 0.0 -22.0 *' O.2302D 02 -0.19090 02 0.16950 02 * 
* 

,. ü.u -ltl.Q * 0.2173D 02 -o. 15720 02 0.26150 02 * ( * U.o -1~. 0 * 0.2377D 02 0.1483D 02 -0_3259D 02 * 
*' O.u -10.0 * 0.226f..D 02 0 .. ~8070 02 0.82320 01 * 
* O.u -6.0 * 0.2218D 02 0.2210D 02 -0.69190 01 * 

\ * 0.0 - ~. li * O.2.J5}D 02 -0.30340 02' 0.31210 01 * 
* C.o 2.0 * 0.2.:151,D O~ -0.21J7D 02 0.3499D 02 * 
* 0.0 0.0 * 0.2136D 02 - O. b242 D 01 -0.4092D o 1 '" 
* 0.0 1 O. (; * 0.23920 02 0.11360 02 -0.25840 02 * 
* 0.0 14.0 * 0_2266D 02 -o. 1485D 02 -0.3227D 01 * 
* O.Ù 113.0 * O.2vtJ8D 02 0_b3270 U1 0 • ..G141D 01 * 
* O.v 22.0 * 0.23830 02 0 .. 3813 D 01 - 0.1569D 02 * 
* -4.0 -2~. 0 * 0.2429D 02 - o. 5594 D 01 -0.461('D 01 * 
* -4.0 -ld.O * 0.2282D 02 0_10170 02 -0.1297D 02 * 
* -4.ù - 1,4.0 * 0.2386V 02 -0.1339D 02 - O. 6552D 01 * 
* -4.0 -10.U * 0.2 1440 02 -0.19850 02 \ 0.1154D 02 * 
* -4.0 -6.0 * 0.2390D 02 -0.82970 01 ~. 94tl3D 01 * 
* -4 .. 0 -2.0 '* 0.2313D 02 -0.q5290 02 - .11liOD 02 * 
* -4.0 2.0 * O.2343D 02 0 .. 93Y10 01 0 .. 10030 02 * 
* -4.0 0.0 * 0_ 2186D 02 -0.78200 01 -0.40bOO 02 * 
* -4 .. U 10.0 * 0.2226D 02 0 • ..::2910 01 -0.5D87D 01 * 
* -4.0 14 .. 0 * 0 .. 23580 02 -0.3256D 01 0.5229D 01 * 
* -L.j.0 lB.O * 0.2204D 02 -0 .. J7230 02 0.5531 D 01 * 
* -4.0 .22.0 * 0.2331D 02 -O.üb5D 02 -0.2158D 02 * 
* -b.U -22.0 '" 0.2299D 02 O. 12840 02 0.1939D 01 * 
* -B.O -18 .. C. * 0.2337D 02 -0_1~54D 00 0.1592D 02 * 
* -b.O -l~.O "* 0.2282D 02 -D. 16910 02 -0.20blfD 02 * 
* -8.0 -10.0 * 0.23151) 02 -0_ 13560 01 0.29270 02 * 
* -B.u -L.O '" 0.2093D 02 0_ 0545 D-Ol -0.8011D 01 * 
* -b.O -2.0 * 0.2'b~0 02 o. 15350 02 j, 0.2575D 02 * 
* -8.0 2.(; * 0.20780 02 0.88910 01 

, 
0.8425D 01 * , * -6.0 6.0 * U. 22870 02 -0.10810 02 -0.1392D 02 * 

* -8.0 1J.0 '" 0.2023D 02 O. 18400 02 0.1281D 02 * 
* -13.0 14.0 * 0.23660 02 - 0.7589D Dl- -0.1797 D 02 * 
'" -b.U 18.0 * 0.2051D 02 0.10610 02 0.3620D 02 * 
* -8.0 2..::.0 * 

, 
0_ 23 OOD 02 0_51350 01 70.9471D 01 * 

* -12.0 -22.0 * 0.2203D 02 -0 .. 2217D 02 0.9900D o 1 * 
* -12.0 -18.0 * 0.2160D 02 -0 .. 2793D 02 0.5261D 01 * 
* -12.0 -14.0 * O .. ..G 1860 02 - 0.88370 01 0~1326D 02 * 
* -12.0 -'10.0 * g.2236D 02 0.74850 01 -Q.2708D 02 * 
* -12.u -6.0 * .21JJD 02 0.8755D 01 -0.2137D 02 * 
* -12.0 -2.0 * 0':22340 02 -0.31720 01 0.4993D 00 * 
* -12.0 2.0 *- 0.2232D 02 o. 2835D 02 -0.1150D 02 * 
* -12.0 0.0 * ü.2118D 02 - O. 1b54 0 01 0.1021D 02 * 
* -12.0 10.0 * 0.2188D 02 -0_ 1601D 02 -0.3270D 01 * 
* -12.u 14.0 * 0.1889D 02 -0.8343D Dl -0.1084 D 02 * 
* -12.0 18.0 * 0.2020D 02 -0_2605D 02 0.1003D 02 * 
"* -12.0 22.0 * 0.20720 02 -0.19020 02 0.3058D 02 * 
* -lt..ù -2i.O * o. ~ 07JD 02 -0_22540 02 -0.1898 D 02 * 
* -16.& -10. Ci * 0.2075D 02 0.2608D 01 0.27460 02 * 
* -lb.O -14. Ô * 0.20570 02 0 .. ~157D 02 -0.2827 D 02 * 
* -16.0 -10~ 0 * 0.2082D 02 0.10480 02 -0 .. 87740 01 * 
* ,-10. Ù -[,.0 * 0.2236D 02 O. 17150 01 -0 .. 5153D 01 * 
* -16.0 -2.0 * O.2183D' 02 -0.7014D 01 -0_ 4663 D 02 * 
* -16.0 2.0 * 0.21350 02 -0_ 26490 02 -0.3888D 02 * 
* -16.0 6.u * 0.2210D 02 -0 .. 45790 01 -0.32340 02 * 
* -16.0 10.J * 0_ 1894D 02 0.21150 02 -0.2018D 02 * 
* -16.0 14.8, * ü. 2066D 02 0 .. 19830 02 - O. 2252D 02 * 
* -16.0 18. C * O.1999D 02 -0_ 1688D 02 0.1090D 02 * 
* -1t..0 22.0 * 0_ 2175D 02 -0_ 19230 02 0.11660 02 * 
* -20.0 - L. 2 .. 0 * u.21100 02 -g_3b39D 02 -0.6788D o 1 * 
'" -20.0 -1 a. 0 * O.2077D 02 - .2198D 02 0.1360 D 02 * 
* -2u.v -14.0 * U.1955D 02 -0.10870 02 0.15950 02 * 
* -2!.J.O -10. Ù * O.213ùD 02 -0.10400 02 0.7979 D 0' 1 * 
* -20.0 -b.O * 0.1~51D 02 o. 1356D C2, 0_1379D 02 * *) -i.0.0 -~_ J * O_.i 1200 02 - 0_ 2182 0 02 -0.1980D 02 * 
* -2J.ù 2.u * 0.10860 02 -o. f25D O~ -0.3010D 02 * 
* -20.0 t. .. 0 * 0.2033D 02 -o. 182D 02 0.6858D 01 * 
* -:Lv.u lU. 0 * 0.20830 02 0.4949D 01 -0.4157D 01 * 
* -2ù.U lo+.û * 0_ 2 141 D 02 -U.1b460 02 - O. 1909D o 1 * 
'" -L.ù.o 18.0 * 0.2097D 02 -0.784YO 01 -0.1964 D 02 *. 
* -20.0 22.0 * 0.2CJ77D 02 -O .. 2786D 0":: -0,.10Y3D 02 * 



, 
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'" -~4.0 -22.0 * 0.2248D 02 0.1.332.0 02 0.87520 01 * * -l .... u - 1d. 0 "* 0.1:;630 02 0.414UO 01 0.28920 02 >1< 

( * -L4.0 - 14" 0 +: 0.19240 02 -0.1419D 02 0.6103 D 01 * * -24.0 -10.0 * 0.2210 l;I CL' -0.3473D 02 -0.26600 02 * * -24.Ù - (J. a * U.19610 Ol 0 .. 2227 D 02 -0.3401D 01 * * -24.U -2.0 '" 0.2u65D 02 -U.1515D 02 -0.2347D 02 * 
"* - 2~. v 2.0 "* o. 19 12D 02 U.7483D 01 0.1671D 02 * * - 2t+. 0 6.0 ~ 0.18470 02 0.17740 02 0.8433 D 01 * ... 
* -24.u 10. Q * o. 1 b OélD 02 o. 1346D 02 - O. 1621 D 02 * * -24 .. 0 14 .. 0 * 0.1 e94D 02 -0.1348D g~ -0 .. 2034D 02 "* * -24. u 1 b. J * o. 1901 D 02 0.2204 D 0.1274D 02 * * -24.0 22.0 * o. 1 U84D 02 -0_2418D 02 -0.4083D 02 "* 
"* -28.u -22. G "* 0 .. 1 920D 02 0.5966 D-O'l -0 .. 19J9D 02 * 
"* -2E!.O -18. v "* 0.18280 02 O.1326D 02 0.35440 02 * ~ -l8.0 -14.0 "* 0.18200 02 0_ 51 090 01 0_2950D 02 '. ~ 
'" -28. () -10.0 * o. 1887D 02 0.2130D 02 -0.1257D 02 * '. 
"* -2é..ù -~b. 0 * 0 .. 1):>35D 02 0.71260 01 -0 .. 1078D 02 * 

,. 

* -28.Û -2.0 * 0.1756D 02 0.20530 02 -0.2062D 02 * .1 

* -20.0 2 .. (J "* o. 1855 D 02 o. 1538D 02 -O. 22l:JljD 02 * 
,1 

* - 2,8. 0 0.0 "* O.1727D 02 0 .. 9992D 00 -0.463J+D 01 '" * -2é.O 1 u. Ù * û .. 1971D 02 0.6059D 00 0.1163D 02 * 
; 

* -Lb.O 14.0 * 0.1 éJ060 02 - o. ~6 74D 02 0 .. 4214D 01 * * -2é. Û 1 (JN U * 0.1947D 02 -O.1258D 02 -0 .. 12ù9 D 02 * :0: - Lb. CJ 22.0 * 0.18760 02 0.6172D 01 0.1222D 01 * ~ -32.0 ,-2L.0 * 0.172QD 02 -0.9471n 00 0.2663D, 02 * 
* -]2.0 -l().û * u.1703D 02 -ù.8182D 01 0.144bD 02 * 
* -J2.C -14.0 * O.1649D 02 0 .. 3407D 02 -0.4160D 02 +: 

* -.;:.u - 1 u. U "* o. l 928D 02 -0.6874D 01 -O.8678D 01 * "* -32.0 -6.0 * 0 .. 1737D 02 -O.,1060D U2 -0.89750 01 * 
* -3L.0 - ~~ 0 * 0.1785D 02 0.3315D 01 -0.6972D 01 * '" -32. u 2.0 * 0.16530 02 O.3291D 02 O.3405D 01 * ,.- '- 32. u b .. Ù * 0.1 B07D 02 O.7703D 01 O.3042D 02 * :0: - 3;' .. U 1 u. 0 "* C.1 702D 02 o. 12 03D 02 -0.12530 02 * * -32.U 14.0 * 0 •. 17110 02 -0_2839D 02 0.2398D () 1 * * -3~.() 1 ti .. () * O.1773D 02 -0.39970 01 -0.6560D 01 i * :0: -32.0 22.0 * 0.16760 02 -o. 4138D 02 - o. 2.903 D 02 * 
--------------------~---------------------------------------

1.-

ST ATIS '1 le At, h.E.SUUr s: 
--------------------

1'iEA N V~LU E l STAN DAhn DEVIATION 
X-DlliECT:;:ON O.251D ()2 O.~72D 01 
Y-D1RE.C'IIDN -0.364D 01 0_ lB10 02 
z- DI REC. 'I,lO N -v.Lo9!) 01 '-,-Q~_J§ 2 D 0 2 
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i:VALUJtTEiJ STBAlb ~IELD AT POINT (3 H) 

( ------------------------------------------ ------------
*ELt:t1EN'I* .=.XX EYY '* ELE 11 E ~T'* EXX EYY '* ~-------~---------------------*-------*---------------------* 
* l , 1 '* ù. 3bJJ-u 3 -0.10D-Jl '* 2, 1 * -0.12D-04 -O. HW-02 '* 
* 1 , 2 ,. 0.91:;-04 0.11:>-01 '* 2; 2 * -O.10D-03 O.75D-02 * 
* l, J * U.27ir03 -0.98D-02 * ?J, J * 0.ij6D-03 O. 1 Ù 0-0 1 * 
* 1 , ~ * 0.o3J-Û4 -O. 17'D-02 '* 1., 4 * 0.380-03 - O. 6BO-02 * 
* l , 5 ~ G. 1 4JJ- 03 U.7 9D- 03 * 2 , 5 * -0_ 80D-0L! 0.380-02 * 
* 1 , 6 * -U.44;)-03 O.700-0i * 2, 6 * 0.48D-03 -0.110-02 '* 
* 1 , 7 * 0.t.Jdù-03 -0.340-02 * 2, 7 * -.0.190-03 -0:~50-02 '* 
'* 1, Cl '* u. 77D- 04 0.800-02 * 2 1 cl * -0.150-03 -0.320-02 '* 
* 1 ,~ ~ * ù.25V-U3 -Ua 5'3 D- 0 2 '* 2, 9 '* -O. 33D- 03 0.260-02 * 
* l, 10 * - O. j8D- 0 3 -0.20D-02 * 2, 1 0 * 0.310-03 -0.840-02 '* 
'* 1 , 1 l * -U.51D-OJ 0.3 1 D- 02 '* 2, l 1 '* 0.25D-03 0.400-02 '* 
'* 3, 1 '* 0.':10V-U4 -0.140-02 '* 4, 1 * O. 140- 03 - O. 23D-02 * 
'* 3, l. * O • .:.~D- 0 3 0.5lD-O~ '* 4 , 2 * 0.44D-03 o. 7 L 0-02 '* 
* 3, J '* 0.92D-04 0.5<1D-02 '* 4, 3 * o. 27D- 03 -0.120-01 * 
* 3, 4 * O. 11Li- J 3 - 0.1 OD- 0 1 '* 4, 4 * 0.l!3D-03 0.94D-02 '* 
'* 3, 5 * U.b3D-UJ 0.27 D- 02 '* 4, 5 * O.66D-ù4 -0.790-02 * 
* ~, 6 * -O. 890-05 O. 120-0 i '* 4, 6 * 0.3 3D- 03 0.410- 03 * 
* J, 7 * -0.120-03 -O.95D-OL '* 4 , 7 * 0.29D-03 0.52D-02 * 
* 3, 8 * o. 7b~-03 -0.42 D-O 2 * 4, 8 * -O.27ù-03 - O. 8dO-U2 * 
* 3, 9 ... 0.6 9Li- 0 J O.56D-02 '* 4, 9 * -0_ 15D- 03 0.12D-03 * 
* .:;, 1 (J * 0.J5u-03 10.3 4D- 02 '* 4,1 0 * 0.11D-03 0.17D-Ol * 
~ 3 , 'l 1 *' û. 2 aD-OJ -0.6 1 D-O 2 * 4, 1 1 * 0.47D-03 -0.68D-02 * 
* 5, 1 l\' O.12V-03 -0.4tJO-02 * 6, 1 * 0.34D-03 -O. 2i) D-02 * 
* 

c 2. * 0.3GD-v6 -0.430-02 '* 6, 2 * 0.20D-03 0.71j)-02 * ..) , 
* 

J: 3 * O.cl4D-04 0.77D-03 * 6, 3 * -0.78D-04 -0.46D-02 * J, 

* 5, 4 * J. 1 4D- G.J 0.1JD-Ol * 6, 4 * -0.51D-03 -0.40D-02 * 
* 5, 5 '* 0.40;)-04 0.20 D-O 2 '* 6, 5 * -0.21D-04 -0.21D-ù2 * 
* 1'5, 6 * 0_ ~5D-03 -O. j 8D- 02" '* b, 6 * -0.71D-04 0.99 D-02 * 
'* 5, 7 * 0.57!)-03 -O. 710-02 '* 6, 7 * 0.30D-04 -0.200-02 * 
* ~, 8 * 0.7 JD- 03 U.93D-03 '* 6, tl * -0.14D-03 -0.31 D- 02 '* 
* 5, 9 * 0.00D-04 0.97D-02 '* 6, 9 * 0.90D-05 O. 5j D-02 * 
'* 5, lU * 0 ... 42D-0] -0.150-02 '* 6, 10 * -0.42D-03 -0.330-02 * 
'* .s , 1 1 * O.~~D-UJ 0.JOD-02 '* 6 , 1 1 * -O.43D-03 D. 47;)-02 '* 
* 7, 1 * O.16D-lU -0.580-02 '* 8, 1 * 0.270- 03 -0.230-02 * 
* 7, 2 * 0.2 8D:; 0 3 0.110-01 * 8, 2 * U.70D-03 0.810- 03 * 
* 7, 3 * o. Q8D-OJ 0.14j)-03 '* 8, 3 * 0.94D7Û4 -0.310-02 * 
* 7, 4 * 0.10D-D2 -u. 9 00-03 * 8, 4 * -o. 3 BD:'" 03 -0.2BD-02 * /* 7, 5 li' O.40D-û3 -0.12D-Ol * 8, 5 * 0.28D-03 O. 15 D-02 * 
*) 7, 6 ~ O. 32D-03 0.540- 0 2 '* 8, 6 * 0.37D-03 0.31D-02 * ~ 7, 7 * O.5Sü-03 -0.530-02 '* 8, 7 * -0.55D-05 0.440- 02 * 
* 7, 8 '* 0.S5;)-03 0.550-02 '* 8, 8 * 0.43D-03 -0.92 D-02 * 

''\ '* 7, 9 '* 0.07 D-03 0.60D-02 '* 8, 9 * -0_25D-03 - O. 15D- 02 * 
* 7, 10 * u. 65D- 03 -O.57D-02 '* 8, l 0 * 0.87 D-04 -0.11 D-02 * 
'* 7 f 11 * o. ~oD-ù3 -0.590-02 '* 8, 11 :0: -0_5 7D- 03 -O.1bO-02 * 
* 9, 1 '* O. 3130-03 -o. 12D-0 1 '* 10, 1 * 0.260-04 -0.lnO-D2 * 
'" 9 , 2 * -O. j8D-u3 O.6~0-02 * 10, L * 1 0_ 94D-03 O. 77 0-02 * 
* ') , 3 :(1: ù. 2d~-03 -0.830-02 '* 10, 3 * 0.4 lD- 04 -O. 1 3D- 0 1 * 
* ~ 4 :0: O. 7!+J- 03 O. l1D- 01 '* 10, 4 :0: -0.21D-03 0.230-02 * 
* c. ' 5 * Ü. 4 7D-0 3 -O.300-0L '* 10, 5 * -0.19D-03 0.39D-02 * J , 

* 9 1 (, * O_~4D-U3 0.3SD-02 * 10, 6 :0: -O. 37D- 03 o. 120- 0 1 * 
* 9, 7 :0: -0.13:::>-03 0.290- 02 '* 1;), 7 :0: 0.64D-03. -0.200-01 * 
* 9, 0 '* -o. 13D-03 -o. 12D--O 1 '* 10, 8 * 0.49D-03 O. 11 D- 0 1 '* 
* 9, <;1 :0: (; .. 23D-03 O. 1 3D- 01 '* 10, 9 * 0.910-03 -0.510-02 * 
* 9,lU * v. a 1i)- 03 0.3 OD- 04 * 10,10 * 0.64D-04 -ü. 40 D-02 * 
* 9 , 11 (: 0.370-03 -0.540-03 '* 10, 1 1 * o. 34-D- 03 0.600-02 * 
* .11, l * J.54D-03 -0.5 7D- 02 '* 12, l * -0.32D-03 -0.84 D-03 '* 
* 11 , L. * O.L1D-03 (;.5 4D- 02 * 12, L * -0_27D-03 -0.76D-02 '* 
II< l l , 3 * u. LoD-lJJ o. 65D-O 2 * 12, 3 * -0.24D-04 -0.33::>-02 '* 
* 11 , ~ :0: l._ 84;)- 03 -0.7 4D- 02 * 12 , 4 * O.JOD-03 o. 1 S 0~O2 * 
* , 1 , S * U. 7J~-03 0.27 D-O 2 '* 12, 5 * -0.43D-03 o. 13D- 0 1 :0: 

* 11 , t * 0.37ù-03 - 0.6 y-:=>- (12 * 12, 6 * ü.1OD-03 -ù.22::>-02 li: 

* 11 , 7 >0: ù~ S lD-Cl .. 0.44D--OL * 12, 7 * O.Llù-04 -O.3dD-ÙL :0: 

* 1 1 , u * u.5:'v-CJ 0.77 D-O 2 * 12, cl * -o. 12D- 03 -0.44D-02 '* 
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* 11, 9 >1< -G~ .... LU-U3 -0.75D-02 * 12, ~ * O.41i)-03 O.6oD-02 * 
'- ---- * 11, 1 J ~ u.-'4D-03 -D.4bù-02 * lL * 1 0 * -O • ..:::JD-03 -0.53 D-ü2 * 

* 1 1 , 1 1 * Ù. I.J ~o-\J 3 0.11D-Q1 * 12, 1 1 * -0.34D-03 O.63D-03 * 
* 1], 1 * u. J Lu- 03 -O.J SlD-02 * 14 1 1 * 0.24D-03 0.33 D-02 * 
'" 13, 2 * -o. 14i)-03 0.59D-02 * 14, 2 * 0_44D-03 0.42D-02 * 
* 1J, 3 * G. L t. [)- 03 0.160-02 * 14, ',:. * 0.24D-ù3 - 0.3:i D- 02 * 
* 13, 4 * -O • .. <3J-03 -D.~9D-02 * 1:f , 4 * 0.20D-03 -0.36 D-03 * Je< 13, 

.. 

* \J.74U-Oj 0.92D-02 * 14, 5 * -o. 10D-03 -0.3dD-02 * ...) 

* 1 j, ( * v. ";oD-03 -0.140-01 * 14 , b '" -O.lbD-03 O. lb D-02 * 
* 13, 7 * O. \.) t; 0-0 3 0.4 J D- 02 * 14, 7 * -0.39D-(}3 0.490-02 * 
* n, 8 * -<).25D-03 -0.25D-02 * 14, 8 * 0.42D-OJ -O.73V-02 * 
'" 1 3, '::1 * U.jlD-OJ O.14D-Q2 * 14, <J * -O.41D-OJ .) 0.65 0-02, * 
'" 13 , 1 0 * -ù. '20;,;-04 0.85 D-O 2 * 14, 10 * 0.12D-02 :"0.,4SD-02' * 
* 13,11 * o. J 00- 0.3 -0.J6D-02 * 14 ,11 * o. 790-04 0.14lJ-02 * 
* 15 , 1 * 0.32D-03 o. l 4D-02, * 16, 1 * -0.92D-04 -0.63 D-02 -* 

* 15 , 2 * 0.21:.>-ù) -0.4 8D-0 2 ... 16, 2 * -0.73D-05 -0.47D-02 * 
* 15, 3 * o • .3 2v- 03 -0.41D-02 * 16, J * 0.18D-03 0.28 D-02 ... 

.* 15, 4 '* u. j~D-03 -0.32D-03 * 16, 4 * -0.120-03 0.220-02 * 
* 1S, C" * -0_26D-03 0.3 OD- 02 * 16, 5 * 0 ... 71 D-03 0.220-02 >;< 

.J 

* 15 6 * O.l:JD-QJ -U.79D-02 * lb, 6 * O. loD-OJ 0.490-02 * 
"'* 

1 r 1 7 * ù.~4!)-û3 0.75D-02 • 16, 7 * 0.620- 03 -0.55D-02 * :J , 

* 15, 8 "" -u.L3D-03 0.36D-02 ... 16, 8 * 0_ 4 4 D-03 -0.040-02 * 
* 15, SI * U.7 .. J-03 -0.1:iD-02 ... 16, SI ... -0.47D-03 O.33D-03 * 
* 15, 10 * -Û.44D-U3 0.44D-02 * 16 , 10 * -0.19D-03 0.92D-02 * 
* 15 , 11 '* O.51D-04 -0.1 aD- 02 • 16, 1 l ... -0.24D-03 0.590-03 * • ".7, 1 * -O.J4.:,)-03 -0.3 6D-0 2 * 18, 1 * o. 82D- 03 0 .. 23D-02 '* 
* 17, L '* u.~9;:;-OJ -D.ioD-D2 * 18, 2 * 0.340-03 0.46 D-02 ... 
* l 7, 3 '* o. 1 :'D-l) 3 -D.12D-03 ... 18, 3 ... 0.26D-03 0.51D-02 * 
* 17, 1+ '* -(;.20D-Oj -O.60D-()2 ... 18, 4 * 0.131D-03 -O. 140-01 '* 
* 1 7, 5 '* -ù.2~D-(J-t 0.880-02 ... 18, 5 ... 0.32D-03 O.94D-02 '* 
* 1 7, 6 '* J.14D-03 O. 14D-0 2 * 18, cS ... o. 770- 03 -0.570-02 ... 
* 1 7, 7 '* -u.u00-04 -U.39D-02 ... 18 , 7 * 0.14D-03 -o. L6 D-ù2 * 
* 17, ~ * 0.:.tbD-03 -0.4 2D- 02 * HI, 8 '* O.30D-03 O. 11 D- 02 ... 
>,1: 17, 9 * O.G':D-0) 0.54D-02 * 18, ~ * -O.41D-03 0.67D-02 * 
* 17, 1 (1 * 0.62D-03 -0.22D-02 * 18,lû * 0.22D-03 -0.89 D-OL * 
*- 17 ,11 * (J.4YD-OJ 0.50 D-02 * 18,11~* -0.12D-03 O. 12 D- 0 l * 

0 

* 19, 1 * O.49.i)-OJ -0.33D-02 ., 
* ,.. 1 S, ') * O.31iJ-03 O.20D-02 * J;! * .... 

*' 1~, 3 * O.ttJD-iJ3 -0.4UD-02 * ' * * 
* 19, 4 * -O.10D-03 0.3 5D- 02 ... ., 

* 
* 

• Co 5 * u.24;)-03 -0.3 4D-0 2 '* * * J J , 

* 19, b *' -0.730-04 ù.13D-02 * ... * 
* 19, 7 * 0.5UD-03 0.3 6D-0 2 * * * 
* 1 S, b * -O.LOD-03 0.98D-04 * 

., * 1 * 19, 9 * 0.0 7D- UJ 0.68D-02 * 

., * \ * 19 , 10 * O.24D-03 -0.3 5D-G 2 * 

., 
* 

* 1 S, 11 * o ... 3D- 03 -0.470-02 * 
., ... 

-------------------------------------------------------------

S'I.ATIS~ICAL lŒSU.LTS: 
--------------------

MEAN VALUE STAN DAliD DEV lATI ON 
Xi. - ST r. AIN: o. 196 3D-03 0.36150-03 
YY-S~Rl.It.; 0.8772D-05 0.6252D-02 

"j 

\ 
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EVA~UA~ED lHICK~ESS CrlbNGES (NIeRONS) 
(COLUtH~S: 1- 0) 

- --- -- - --- - - - ---- - - --- --------------------------------
* '" 1 2. 3 4 5 6 * *----- - *---- ----- -- --------------------- ---------------. 
* '* 
*' :(. 

*' 
* ~ 
:c< 

* ".. 
li< 

* * 
*' 
* *' *' 
* * * 

L 

3 
LI 
5 
L 
7 
8 
'1 

10 
11 
1~ 
13 
14 
15 
16 
17 
Hl 
1~ 
20 

'* 
* * * 
* 
" * 
'" *'-
* 
'" * '" '" * 
'" '" '" '* * 

- 5.34 
.L._"" 

- 2. 74 
-.t..31 
-0.01 
- 0.75 
-4.35 

u.uS 
-b.41 

"':.25 
-5 .. fj/j 

3.3,+ 
- 4.1 d 
- j. 14 
-3.52 

j • 1 (J 
- ... 1 J 
- s. J5 

J.2() 
2.04 

-5.1 v 
-5.t> a 
-0.42 
-3.<J9 

3 .. 32 
-1. ~ 5 
-1.76 
-4.75 

O.OB 
0.1 9 

-4.74 
-1.68 

2.88 
1.90 

-0.35 
2.1 9 
3.18 

-3.30 
-5.3u 

0.31 

-6.41 
-4_ 07 

2. 11 
2.52 
1.30 

-0.92 
-1.88 
-5.64 
-1.26 
-2.96 
-4.45 
-4.77 
-1.60 
-5.50 
-6.44 
3.29 

-3.38 
1.47 
0.01 

-5 .. 19 

-4.18 
-2.22 

0.21 
-2.63 
-4.41 
-~.25 

1.16 
-1.1L 
-0.77 
-().b5 

1. 19 
-2.71 

1.85 
-4.33 

O.Ob 
-2.15 

0.25 
-0_36 
-2.01 
-4.77 

1. if 9 
0.61 
2.58 

-5.90 
0.07 

-1.36 
-2.26 
-0.90 
-6.31 

1.58 
-2.97 
-4.41 
-5.93 

0.34 
1. 4 7 
3.01 
1.65 
1_ 79 

-0.53 
3. U (j 

-3.32 • 
3.42 '* 

- 5.48 * 
-3.60 *' 
-1_79 * 

1. 09 * 
-4.62 * 
-1. 18 * 

0.86 '" 
-5.90 '" 
-4.28 * 

1.78 • 
- 6.48 * 

5 .. 02 '" 
0.91 * 

-4.89 * 
- 3.63 '" 
-0.79 '* 
- 0.08 * 

1.61 * 
* [CCJLUI'iNS: 7-12) '" -----------------------------------------------------------* ,* 7 8 9 10 11 12 * 
*--\---- *---- - ---- ----------------- ---------------------* 
~ '1 ;(; -2494 3.38 -2.62 2.54 -1.16 -2.78 * 
*- 2 * -o.o~ -0.87 -O.8U -1.15 -2.51 2.18 * 

l '" J 1/< -1.4j 1.49 -3.74 -2..12 2.89 1.42 * 
Î) *" 4 *" -V.o2 -4.72 0.12 -3.80 -2.91 -0.61 * 

* S * 0.'J1 1.57 -1.17 3.08 0.41 -ij.74 * * (; * -~_21 -2.25 1.03 1.64 -1.84- -1.32 * * 7 * -~.so -1.39 2.54 0.34 -2.06 -0_90 * * éJ * -3_63 2.83 -5.90 1.11 ~5.46 1.45 * * <; * -o. bJ -2.90 0.71 -4.18 -6.12 -1 .. 07 * 
~ 111 iii: -0.4:> -1.41 1.90 -2.38 1.80 0.38 * 
* '1 * -L .. 77 -1.49 -5.75 -4_78 -5.33 2.36. * 12 * - 3 • 0 1 1. 1 1 - 4. 02 - 1. 28 - 2. 74 - 1. 52 * 
* 13 * ,0.3.:: 1.97 -2.68 1.62 -5.12 -0.62 * * 14 * -0.22 3.37 -0.39 1.57 2.90 -3.33 * * lS * -0.44 -3.26 -0.17 -0.62 0.65 -4.20 * 
I(r 16 * o. dO -4.82 -4.39 -2. 14 0.42 2.54 * 
* 17 * -1.5ù -5J86 -3.79 3.02 -0.70 -0.15 * * lb li' -4.Qo -4.24 -3.89 -4.42 -~.57 0.05 * 
~ 19 ~ -5.0~ 1.58 3.36 0.71 -6.19 -2.03 * * 20 * -2. d4 0.67 -1.36 -1.44 0.32 -1.8q * 

'r 
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hECONSTfiUC110N hESULTS OF INIERfEBOGRAM 
(31) UF 1HE hE';S-PEINT PAPEE: SAMPLE #38 

CU lHl UU Tl V E OEFOR MA l.I C l~) 

---------------------------------------,--------------------
"" Ur (; 2-l.i l NA 'I ES * Di:fOI1M ATIONS "" 
* À i * X Y Z * 
~----------------*-~---------------------------------------* -o. 1994D * 44. U -22.0 *' 0.3338D' 02 -0.14170 02 02 * 
*- 44. v -10.0 * O.3441D OL O.3940D 00 -0.5428D 01 * 
'" 44.0 -l~.O '" 0.34310 02 O. fjO !:i9D 01 O. 17890 02 * 
* 44.0 -lO.v 11< 0.31620 02 -O.J590D 00 -U.6908D 01 * 
'" 44.U -tJ.O .. 0.336tlO 02 O.29tJOD 02 -0.2022D 02 * 
'" 44.0 -~.O '" 0.3462D 02 -Ù.2252D 01 -0.1075D 02 * 
* 4'4. 0 ..:..0 .. O.3..>14D 02 -0.1275D 02 0.2862D 01 '" * 44. li 6. Ù * O.3281D 02 -0.2668D 02 -0.43510 01 * 
* 4~. IJ 1Q_0 * 0.3330D 02 -0.87200 01 0.2092D 02 * >1: 4 'f. U h.U * O.332~0 02 0.3856D 01 0_ 2150D 02 * 
* 44.0 lb.J * 0.3531D 02 O~ 11 03D 02 0.28770 01 * 
* 44.D 22.0 * 0.3383D 02 -0.2876D 02 -0_8791D o 1 * 
* 40.0 -2:::. Ü * 0.3237D 02 0.50800 01 -0.1199D 02 * 
~ 4 G. u -lé:1.0 * 0.33b2D 02 -0.66800 01 0.1243D 02 * 
* 40.0 -14.0 * 0.3311D 02 0.2651D 02 O.414~D 02 * 
'* 40.0 -lU.O '* 0.33380 02 -O.5124D 01 0.8186D 01 * 
'* 40. J - G. 0 '" 0.3456D 02 0.3119D 02 0.7118D 01 * 
* 40.0 -2_ 0 * 0.3298D 02 -0.1483D 02 0_1591D 02 * 
'" 40. U 1..\J '* 0.3367D 02 ~O. 8370D 01 O. 175j D 02 * * 40.U 6.U * O.3358D 02 -0.1844D 02 -O. 1074D 02 '* 
* 4G.v lU. a * 0.3188D 02 -o. 1444D 02 -0.4736D 01 * 
'* 40.0 14 _ 0 * 0.3239D 02 O.4605ù 01 0.3351D 02 * 
* ~(;.Ù 1 u. J * 0.3412D 02 O.3866D 01 -0.7991D 01 * 
* 40.0 22.0 * 0.32270 02 D. 1080D 02 -0.3170D 01 * 
'* Jt_ u -2i!. J * 0.3326D 02 O.J194D 02 -0.2108D 02 ,. 
"- Ji... 0 -1fj.0 .. 0.3326D 02 o. 15~2D 02 0.2574D 02 * 
'* 3b.0 -14. v * 0.3141D 02 o. 97 BOD 01 -O. 1911 D 02 '* 
'* 3b.v -10.v ... O.J249D 02 0 .. 8874D 01 -0.1278D 02 * ... 
* j 6. 0 -6_ () '* 0.3389D 02 0.2017D 02 0.94370 Dl * 
'" 36.0 -~.O * u.3115D 02 0.9017D 01 -o. 1360 D 01 * '* 30. () 2.0 * O.3161D 02 - O. 4391 D Dl -0.1504D 02 * 
* Jb.O 6. U '" O.2890D 02 -0.2565D 02 0.23890 02 * 
'" 36.0 1 u. () * 0.3117D 02 -0.9732D 01 0.3458D 01 * 
* Jt..O 14.0 * O.3139D 02 0.9392D 01 0.2364D 02 * * .Jt.Ù 18.0 * 0.3096D 02 0.6533D 01 0.1771D 02 * '" 3().O 22.0 * O.3088D 02 -0.1589D 00 0.2520D 02 • 
* J2.u -2L_ 0 '* O.282LD 02 - O. 9631 D 01 -0.6747D 01 :0: 

'" 32.0 -lù.O * O.3237D 02 -0.1178D 02 O. 1827D 01 * * ],.:..0 -14.0 * 0.2966ü 02 O.2143D 02 0.8380D 01 * 
* 32.u -10.0 * 0.3~38.D 02 0.3781D 02 -ù.ij368D 01 * 
* 32. () -6.0 *- 0.JOO2D 02 -0.4575D 01 0.51630 O~l * * 3.2.0 -~.O '" 0.3031D 02 -0.1701D 02 -0.297~D 02 * * 32. u 2. J * O.2960D 02 0.6579D 01 0.3230D 01 * 
* J.i.O b.O * 0.30S6D 02 -o. 1788D 02 0.1501D 01 * * ji.u 10.0 * 0.2994D 02 -().2756D 02 0.1459D 01 * * 32. u 14" Û * O.2'::i72D 02 0.6047D 01 -0.1244D 02 '* 
* 3~ .. 0 10.0 * 0.3296D 02 0.1413D 02 0.1550D 02 * * 32.0 22.0 * 0.2957D 02 0.1751D 01 -o. 1398D 02 * * LB.O -42.0 * 0.2798D 02 - o. 1946 D 02 -0.4078D 02 * 
* ~8. U - 1 fj. () * 0.2986.0 02 -O.5492D 01 O.1422D 02 * *' 28.11 -1'1.0 * 0.3186D 02 0.4015D 02 o. 1066D 02 * "* Lô.v -10. u * 0 • .2698D 02 -0.8910D 01 -o. 1704D 02 * * 2b.O -t,.O * O.2B21D 02 -ù. 134 7D 02 O. 1545D 02 * '* 2tJ.O -2. Ù >0: 0.J081D 02 ù. 16440 02 -0.4816D 01 * * 26.0 -, .. 0 * 0.2587D 02 0_ 7703 D 01 0.9124D 01 * * 2ë.0 G.Ü * v.314UD 02 u. 1721D 01 0.5001D 02 * '" .!tl.V l v. 0 :1: 0.-, aL 9D g~ 0.1384D 1)2 0.2390D 02 * * 2b. li 14.0 * ù .. 2930D 0.4864D 01 -o. 1020D 02 * (: 2d. (J 1 B. () * 0.2 B (J] iJ 02 0.3U72D 02 -0.37330 02 * :1: 28.0 ..:..:..0 * 0.2939D DL -0.2116D 0", 0.2324D 02 * 
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* 24. i) -2~. 0 * O.3002D 02 ' -0 .. 1122D 02 - O. 4083D 01 * 
* 24. C -10.0 * 0.2802;) 02 O. 10~8D 02 ~O. 44490 01 * 
* 24wO -14.0 * u.2tJ46D 02 0 .. 2505D 02 -0.2586D 02 * 
* 24.J -lv.v * 0.2746D 81 -o. 18~9D 02 0.3160D 02 * 
* ~4.0 -o.v * 0.2020D -0 .. 2290D DL 0.1923D 02 * 
* ~4. Ü -2.0 '" O.L 8 04 D O~ -0.70380 01 -0.1541D 02 * 
* 24.0 ~.O * 0.3217D 02 O. 1Y 140 02 0.57630 01 * 
* 24.0 é.u * 0.2726D 02 0.5420D 01 O.9265D 01 * 
* '24.0 10.0 • 0.2622D 02 "0.1228D 02 -0.14080 02 * 
* 24.0 h.O * 0.2t:l98D 02 -0.20&2D 02 -0.2302D 02 '" * L~.O 18.0 * 0.25560 02 ù.9j270 01 -0.8925D 01 *, 
* 24.U 22.0 * O.3194D D2 0.1065D 02 0.2357D 01 * 
* .L(;.O -2,L.O * 0.2b37D 02 0... 1632D o~ -0.23550 02 * 
* 20.0 -lb.v * 0 .. 2478D 02 -0.1164D 02 0.2182D 02 * 
* 20. V -14.0 '" 0 .. 27 75D 02 0.44420 01 0.36090 01 * ... LV. 0 -1 C,.li * 0.2b44D 02 0.1353D 02 -0.3222D 01 * 
* 20. U -6. :J * 0.2599D 02 0 .. 11780 02 -0.1139D 02 * 
* ~(j. U -,.:..0 * 0.27..::7D 02 -0 .. 1184D 02 -0.3235D 01 * 
'" 20.0 2.0 * 0.21473D 02 -0 .. 2515D 00 0.21870 01 * 
* 20.0 tJ. 0 * O.2729D 02 -0.2693D 02 -0_ 52550 01 * 
* ;;().O 10. 0 * 0.2958D 02 0_2357D 02 0.61470 01 * 
* LO.U 14.0 * O.2L61D 02 0.2558D 02 0_ 817~0 01 * 
'* ~O. 0 18 .. 0 * 0.24950 02 0.23360 01 0.17200 02 * 
* 20.(; 22.0 * O.2623D 02 O ... l'l-OOD 01 -0_7711D 01 * 
* 1L. li -22.0 l * O.2822D 02 -O.53~9D 01 0.3354D 02 * 
*' 10. 0 -Hl.O * 0.2581::JD 02 -/0 • .-:922D 02 -0.16750 01 ' * 
* ltJ.u -14.0 * 0 .. 2359D 02 0.1529D 02 -0.26510 02 * 
* 1 fJ • 0 -lU.O * 0.26630 02 0.1716D 02 U.5764D 00 * 
* 16.0 -b.O * 0.252UD 02 -0.12560 02 0.13350 02 * 
* 1 u. a -2.0 * 0.24330 02 -0.4342D 01 0.25890 02 * 
'* 16. \.J ...::.0 * 0.28780 02 0.2023D 0.2. 0.37420 02 * 
* 16.0 6 .. U * 0.24470 02 -0.9119D 01 -0.7593D 00 * 
* lL Ù 10. 0 * 0.2444D 02 0.2554D 02 -0.31980 02 * 
* n.o 14.0 * 0 .. 26000 02 -0.3a~lD 02 o. 1949D 02 * 
* 16.U 18.0 * 0.25410 02 0.9829D 00 O.8980D 01 * 
* 16.0 2~. 0 * 0.L695D 02 0.3521D 02 0.87500 01 * 
* 12. () -22. U * 0.2523D 02 -0.8980D 01 O.2620D 02 * 
* 12.0 -18.0 * 0.2479D 02 -0.1268D 02 0 ... 81190 01 * 
'* 12.0 -14. 0 * 0.26450 02 -0.9177D 01 0.6635D 01 * 
* 12.0 -10.0 * O.270~D 02 O.16b7D 02 O.3272D 01 * 
* 1~. 0 -6.0 *' 0.2 ... t;10 02 -0.3439D 02 -0.2596D 02 * 
* 12.D . -2.0 * O.2417D 02 -o. 1649D 01 0.5824D 01 * 
* 12.0 2.0 * 0 .. 2358D 02 0.1656D 01 -0.4552D 01 * 
* 12. (; b.O 

,.., 
0.2553D 02 -0.1034D 02 -0.3058D 02 " * 

* 1~. 0 1u. Ù * 0.23320 02 -0.1729D 02 0.10770 02 * 
* 1 L. :; 14. 0 * 0.2b25D 02 O. 14 b20 ,02 0.29190,02 * 
* U.Ù 18.0 * U .. 2382D 02 -o. 98240 01 0.1959D 01 * 
* 12.0 2~. 0 * 0.2960D 02 0.1940D 02 0.43710 02 *' 
* b.O -22 .. 0 * 0.2731D 02 0.19020 02 -0.1459D 02 * 
*' 0.0 -1 d. U * 0.23300 02 0.:3583;) 01 -o. 1796D 01 *' 
*' 

8 ,. -14.0 *' 0.2 S60D 02 0.1728D 02 -0.764dD 01 * • v 

* 8.U -H' .. J * 0.2650D 02 O.1893D 02 0.1057D 02 * 
* 8.0 -o. Ù * O.2161D 02 -0.1374D 02 -0.5020 D 01 * 
*' b.v -.2. Ù * û.2333D '02 -O. '-:060D 02 -0 .. 1651D 02 * 
* b.C, 2. Ù *' 0 .. 2298D ~2 -o ... +0 62D 01 O. 1298D 02 * 
*' b. U- 0_ (; * 0.2588D 02 -0.6498D 01 0 .. 17400 02 . * 
*' 8.0 1 (J. 0 * O.2521D 02 -0.121JD 02 -0.2119D 02 * 
'" èl .. J 14 .. 0 * O.,L1700 O~ -0 .. 2142D 02 -0.2272n 02 * 
*' 8.0 1 e_ (J * O .. 2346D 02 0.7271D 01 -0.2722D 02- * 
*' b.O 22.\) • 0 .. 2 555D 02 -ü.6~C5D 01 -0.1916D 02 * 
* 4. U -L~.U *' 0.22700 o~ -0.7392D 01 0.1163D 02 *' 
*' 4.J -18.0 * 0.2230D 02 - (J. 40820 00 0.26850 02 * 
* ~.0 -1,+.0 * O.il08D 02 -0.83000 01 O.6094D 01 * 
* 4~ 0 - j 0_ J * 0.2521D 02 U.1588D 02 O.1~94D 01 , * 
* /.f.u -o • .,) * O .. 2161D 02 -U.2303D 02 -0.2257D 02 '* 
* 4. v -2_ u * O.23blD 02 O .. 1850D 02 -0.2939 D 02 * 
* 4.J 2.0 cc 0.2737D 02 o. 30 55i.l 02 0 .. 1551D 02 :0: 

* 4.(; tl.O * O.L.148D 02 -ù.28,35D 02 o. ~393D 01 *' 
* 4.0 1 J. J * O.L':'75D o~ 0 .. 8580D 00 -0.15530 02 * 
*' 4.0 1 ... 8 * 0.2125D 02 -O.100LiD 02 -o. i299D 02 * 
IV 4.. ù 18_ J * 0 .. 2574D 02 -0.12b5D 01 o. 12~4D 02 * 
*' 4.U :::i.lI * 0.2135D 02 U .. 143J;) n"', ,0: 13880 02 * UL. 

~ / 
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* v.o -22.0 * 0.2 Ù 50 D 02 -O.1473D 02 - o. 1390D 02 * le< 0.0 -18. (; *' C.2120D Ol 0.0951D 01 -O.1014D 02 *' 
* G.~ -1 .... 0 * O.';:! G97D 02 -O.5197D Ul 0 .. 308 OD 02 '" * (J.U -1 u. 0 *' 0.2141D Oi -O.2092D 02 -0.1430D 02 *' 
* o • ..; - r;. v * O.L.1JI::lD 02 - 0.9410 D 01 O.1199D 02 * ____ :0: 

li.O -2_0 '* 0.2J35D 02 -0_ b139D 01 -O.87u7D o 1 * 
*' O.U L..ù * 0.2L1UD 02 0.166LD U2 -0.435dD 02 * 
* v.u b.U *' O.2427D 02 O.1176D 02 0.1349D 02 * *' 0.0 10. J * 0.1931D 02 -0.1072D 02 0.1495D 02 * 
*' 0.0 14.0 * 0.2 C25D 02 -0.5829D 01 0.8138D 01 * 
* û.v lb.J * 0.2377D 02 -0 .. l1ü4D 02 -0.7630D 01 *' 
* v.u ,2L_ 0 * v.2197D 02 ù_4440D 01 0_1899D 02 *' 
* - .... ('J -22.0 * 0.2159D 02 -O. lb~bD 01 -0.1722D 01 * 
* -4.0 -1 d. U *' 0.2110D 02 O. 17 1 D 02 0.9008D 01 * 
'* -4.U -14.J * O.2021D 02 -0.2574D 02 0.1026D 02 * 
'" -4.D -10.0 * 0.2310D 02 0 .. 5603D 01 -0.3763D 01 *' 
* -4.0 -6.0 * C.1903D 02 - 0 .. 1145 D 02 -0.3523D 01 *' 
* -4.0 -2.0 *' 0.2186D 02 -O. Lbo'tD 02 O. 136 2D 02 *' 
* -4.û ~.O * 0.L237D 02 - O. 15 02D 02 -0.1105D 02 * 
* -4.0 6.0 * 0.1974D 02 -0.3775D 02 O.4291D 02 * 
* -4.v 10.0 * O.1~61D 02 O.2375D 01 O.4556~ 01 * 
'* - L,. V 14.0 *' 0.2047D 02 O.4057D 01 0.1218D 01 * 
* -4.0 1d.O * O.1855D 02 -0.4772D 01 -0.1891D 02 * 
'* -4.U ~.2.J * O.L12JD 02 -0.2184D 00 0.2190D 02 * 
* =~i 

-2.i..u * 0.2025D 02 -0.L967D 01 O.4293D 01 * 
'" -10.0 * O.2162D 02 -0.2033D 02 -C.2090iJ 02 * 
* r 0 -14.0 * O.2270D 02 0.350..:.D 01 0.1805D 02 * ~- -b 0 -10.0 * O.2015D 02 0.2976D 01 -0.J202D 02 *' 
"" -8. () .-tJ.O * G. 192 2D 02 0 .. 6849D 00 0.1224D 02 * 
* -8.u -2. \) * 0.1887D 02 -0.3~520 02 -O.19L9D 02 * 
* -b.O 2.0 * U.2062D 02 0.36210 02 -O.2404D 02 * * -B.O L.v * O.LOBOD 02 0 .. 2885 D 01 0.2189D 02 * 
* -E:.O 10.0 * 0.20420 02 ü.1381D 02 -O.207q'D 02 * 
*' -b.0 14.0 '*, U.2185D 02 -0_10410 02 O.lti39D 02 * 
* -8.0 1d.0 * O. 1880D 02 -0 .. 4019D 02 -0.3495D 02 * 
* -b.O 22.0 * 0.2223D 02 -O. 1~26D 02 0.9383D 01 * 
* - 12.0 - 2~. 0 * O .. 188BD 02 -0.1291D 01 -0_ 1737D 02 *' 
* -1.i..0 -1 d. G * 0 .. 19940 02 0 .. 1088D 02 -0.5337D 01 * 
* -12.0 -14.0 * O.2316D 02 0 .. 2174D 02 -0.2702D 02 * 
* -12.0 -1 u. Û * 0.20050 02 0.245LD 02 0_ 3033 D 02 * 
* -12.0 -6.0 * 0.1~12D 02 0.2005D 01 0.2041D 02 * 
* -1~.0 - 2.0 * 1 O.1980D 02 -O.324bD 02 0.3521D 01 * 
* -12.0 2.0 * Ù.LOLBD 02 -0.4745D 01 O.1155D 02 * 
* -12.0 :".0 * O.1'::J470 02 -0.8574D 00 - G. 9803D 01 * 
* -ll.U 1 ù. 0 * 0.1925D 02 ·-0_~138D 02 0_9560D 01 * 
* -12.0 14.0 * O.1894D 02 () _ 1203 D 02 0.2104D 02 *' 
* -1L.0 1 3. lJ * 0.21'96D 02 O.3980D 01 -O. 1648D 02 * 
* -12.U 21.0 ., I.J_'~ 058D 02 0_ 1851 D 02 -0.4277n 02 * 
* -16.U -':U .. O * 0_103"D 02 -O.8647D 01 0.2812D 02 *' 
* -164u - 18. li * 0 .. 2019D 02 ,-O_1170D 02 -0.21i56D 02 *' 
* -16.0 -14.0 * u_1760D 02 0.7211D 01 0.3011D 02 * 
* -lG.u -1 û_ 0 * 0.1901D 02 -0.9853D 01 0.6017n 01 *' 
* o-lt-.U -0.0 * 0 .. 2185D 02 0_1554D OL. 0.1098D 02 * 
* -16 .. 1I -L. (; * O.1980D 02 -ù .. 3076.0 02 0.4215D 02 * 
* - ro. 0 2_0 * O.1881D 02 -0.5731D 01 , O.4634D 02 * 
* -1L.O 1:1-. J * 0.1 b()OD 02 0.3290D 02 0.2131D 02 * *,- -llJ.U 1 u .. 0 *' 0 .. 2 111 D 02 -O.1263D 02 0.2059D 02 * 
* 

~ 

-16. ~ 14.0 * O.1974D 02 -0.3521D 00 0 .. lbb5D 02 * .. 
* -16.0 1b.ù * 0 .. 1~21D 02 -0.2065D 02 -O.1784D 02 * 
* -16.v 2~.0 * 0.'969D 02 -0.4185;) 02 -O.B519j) o 1 * 
*' -20.v -22. G * O.1799D 02 -\.J.1210D 02 0.1319D 02 '" * --20.0 - 18. 0 * u.2ul0D 02 O. 9~39D 01 -0.3505D 01 * 
* -20.0 -14 .. 0 * O.11321D 02 J_.25~5D 02 -0.24280 02 * 
>1< -20.0 -1ù.0 * 0.18070 02 -0 .. 5136D 01 -0_10~2D o 1 * 
* -2v.v - (. .. 0 '* 0,.193bD Di -0.1685D 02 -0.94590 01 * 
*' -2J.:J -L.O *' O.1b42D 02 O.2j37D 01 0.16dSD 02 * 
~ - ~ù. 0 ... -(, * 0.1745D o~ -0.3296D 02 0.3600D 02 * :cc -2u.;; c.li *' u .. 2141D 02 -D.84~bb 01 -0 ~ 1178 D 02' * ,* -2v.O 10.0 * 0.lo~4D 02 -O.2794D li1 -0.2355D 01 * 
'" -2U.li 14.0 *' u.1784D 02 O .. 4Y4..;D Ul 046505D 01 * 
~ -2u.;; 1 B. (j *' 0.1b44D 02 - 0.57 8YD 01 O.1504D ù2 * ~. -';(.l.ù 2..::.0 * 0.1 b74J;; 02 -O_2292D u2 O.1315j) 02 '" 
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t 
1 

247 
, 
1 
\ 

"" 
* -.::.4.0 -22 .• li * 0.17"J2D 02 -O_997~0 01 -O_1512D 02 * , li- -24.0 -10.0 * Ù.1~2lJD 02 -0.1077D 02 -0.3750D 02 * ( ~ - ~4. 0 -14.0 * 0.1t.51D 02 o. 11750 02 -0.6073D o 1 * li< - 24.0 -10 .. u * O .. ltl79D 02 Ù.3u17D 02 0_2941D 02 * lj. -24~ Ü -':I.'J * O.1t,,05D 02 O. 15610 02 0.4706D 01 * 
* -24.0 -~.O * 0.1655D G2 -0_16140 02 0_ 18-03D 02 * 
* -24.0 .::..0 * ù.1594D 02 -U.21600 02 -O.1936D 02 * 
'" - 24. u b.ù * 0.1563D 02 O. 14930 02 -O.5073D 01 * -* -2!Y.v 10.CI * 0.1799D 02 0.10740 U1 0 .. 7281D 01 * , ' 
:+: -24.0 14.0 * O.1887D 02 o. lStlOD 02 0.17610 02 * 

, 

* -24. C 18_ 0 * 0.16820 02 -0_11870 02 -0.2274D 02 * ~ 

* - 24. (/ 22 .. 0 * O.1673D 02 -0 .. 15850 02 0.4136D 02 * 1 
1 

* -28.0 -2:::.0 * 0.1799D 02 0 ... 1&84D 02 0.2193D 02 * 
, . l 

* -28. Ù -l(j.O * O.1522D 02 -0.30020 02 -0.4210D ù2 * 
*' -2ê.0 -14.0 * O.1665D 02 -o. 14450 01 -O.3101D 02 * ~ -2b.û -10.0 * 0.17000 02 -0_60780 01 0.1421D 02 * * - L8. 0 -b.O * O_151bD 02 -0 .. 1287D al 0.9988D 01 * 
* -28.0 -2.0 * 0.1605D 02 0_ 1526D 02 0.23210 02 * 
* - 28. Ù 2.0 * 0.16380 02 0.2709D 00 0.1898D 02 * ~ -2CJ.O 6.0 * 0.1612D 02 -0.1687D 02 0.1875D o 1 * t -.i8.u 1 \J. U * 0.1525D 02 - 0 .. 256 2D 02 -o. 9382D 01 »< 

* - La. U 1~. 0 * O.1757D 02 -0.10910 OL 0.4291i) 00 * 
* -~è,.0 10.0 * O. 1394 D 02 -0.2535D 02 0.3050i) 01 * 
* -2d. U 22.0 * Q,1t>47D 02 -0.1526D 02 -o. 1157 D 02 *' 
* -32.0. -22.0 * O.1728D 02 0 .. 11 06D-Ol -0 .. 1909D 02 * 
* - JL. (, -18_ G * G.l é04D 02 -O.1212D 02 -0.7934ù 01 * 
* -.J2.v -14.0 * O.145JD 02 0.10800 02 0_3711D 02 * 
* -32.0 -lu.ü * o. 1 ::,q 7 D 02 o. b5b 9D 00 0.4128D 01 * 
* -.52.0 - 6_ u * 0.1700D 02 0.8635 D 01 O.188l.iD 02 * 
* -32.0 -2.0 * O.1427D 02 0.8S480 00 0_ 9607D o 1 * 
* - 3~. 0 L. () * 0.11'> 05D 02 -0.34560 02 -0 .. 4289D 01 * * - ::d .• c, 6 .. G * O.1489D 0;;2 -U .. 4391D 01 -O .. 2052D 02 * 
* -32.0 10.0 * O.1L!31D .... 02 -0.1305D 02 0.1934D 02 * 
*' -3~. 0 14.0 * 0.1bb6D 02 -0.2480D 02 -0.16810 01 * 
* -32.U 1~ .. 0 * 0.1434D 02 -0.38100 02 0 .. 8597D 01 * * - 3~. 0 Ù~ .• Ù * ü.1521D 02 -0.1464D 02 O_3388D 02 * ------------------------------------------------------------ , 

'. 

ST h'fIS'IICAL RZSU1T S: 
--------------------

t'JEAN VALUE STANDkBD~VIATION 
X-DlfŒC'IION ù.241D 02 0.57\00 01 
Y-üIU1C'IIOh -ù.183r: 01 0 .. 1690 02 
Z,-DII1EC11GN O.203D 01 O_189D 02 
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EVbLUhTED STRAIN fIELD AT POINT {3L) 

-------------------------------------------------------------
*i:..i.'srJl:.I';'I* L~X EYY "'ELEMENT* EXX EYY * *-------'*---------------------*-------*---------------------* 
... 1, 1 * O.2:;'l.J-V3 -O.j6V-02'" 2, 1 * 
::(: 1, 2 '* o. L~D-O) -0.'1 :';)-0 2'" 2, 2 * 
'" 1, j '* ù.3UV-03 ù.LÎD-OL * 2,.J * * 1,4'* -{).44iJ-03 -0.75D-02'" 2,1+* '* 1,:'::(: -() • .(..::D-uJ O.80iJ-OL * 2, 5 * 
... 1,6 * O.41j)-G3 O.~bD-02 * 2,6* '* 1, 7 * -v. 13D-Ll3 O.j5D-02 * 2, 7 * '* 1, e '* -O.19ù-03 -0.45J-02 * .2 8 * * 1,9 '* Üw3bV-u3 -0.31D-02 * 2' ';1 * 
::(: 1,1U '* O.~2D-03 -0.18D-02 * 2;10'" '* 1,11 * O.3Ùi)-03 O.~9D-02 * 2,11 * * 3, 1 '* ü .. 13D-(;2 0.40D-02 '* 4, 1 ... '* 3 L * O.2~V-03 Û.15D-02 * 4,,2 * '* 3: 3'* U.44j)-OJ O.23l)-03 * 4, J * '* 3, 4 * O.2dD-ù4 -0.28D-02 * 4, 4 * 
'" J, 5 * u. 'J7J-03 0.28D-02 * 4, 5 * '* 3, E, '" v_~1D-()3 0.34D-02 * 4, 6 * 
'" 3, 7 '* V.SOD-OJ 0.5.3D-02 * 4, 7 * * 3 8 * - O. 4 2 J - U 3 - O. 4 0 D- 02 * 4, 8 * * 3; 9 '* U. J 1 D-V 3 -0.48 i)- 02 * 4, ~ * 
... .J,1e, '* 0.4.L:D-03 O~71D-03 '* 4,10 * 
'" 3,11 * -0.50D-~3 0.17D-02 * 4,11'" * 5,1 * -().~..liJ-03 -0.35D-02 * 6,1'* 
,.. 5 L'" ù • .j'1v-03 -ù.lLD-Ol * 6,2* 
'" 5: 3 * o. Cl 5 D - U ] O. 1 2 D- 0 1 * 6, 3 * '* 5, 4 * -\i.12D-CJ3' D. llD-02 * '6, 4 '" 
:1< 5, 5 * u .... y D - D 3 - O. 7 5 D- 0 2 * 6 , 5 * * 5, f., * V.iJ9Ll-OJ U.2~D-02 * 6 - 6 * * 5, J' *, -o. 1 bD - v 2 O. 1 5 D- 0 2 * 6: 7 * * 5 8 * 0.10D-02 -0.30D-02 '* 6# 8 * 
* 5; '.J * V .. 52D-03 0 .. .t!2D-02 * 6, 9 * * 5,10 * 0.8UD-04 -0~65D-02 * 6,40 * * 5,11 * Ù,62i)-OJ 0_13J-01'* 6,11 * 
'*' 7, 1 * O. 3 bD -04 0.7 0 D- 02 * 8, 1 * * 7 2 '" -O.2bi)-03 -0.40D-02 * 8, 2 * * 7; 3 * ù~10D-OL -O.23D-02 '* 8,3 * , * 7, 4 *- - 0 • 4 bD - 04 O. 4 if D- 0 3 * 8 , 4 * * 7, 5 * 0.20ù-03 0.59D-02 * 8, 5 * * 7, b * \). 7 1.1 D - 03 - 0 _ ~ :W - 0 2 * 8, 6 '* * 7, 7 * -O.10ù-02 0_670-02 * 8, 7 * * 7, 8 * u. 70D- UJ - 0.13D .. (j 1 * 8, 8 * * 7, ~ * O_lJ~-02 -0.50D-03 *' 8, ~ * * 7,10 * U .. 15D-03 O.S8.u-02 * 8,10 * * 7,1'1 * -O. l1D-03 0 .. 59D-04 * 811 * * 'j, 1 * -ù.52D-U3 0.921>-03 * 10' 1 * * 9, L * O.J7ù-Ù3 -u1o8D-OJ * 10: 2 * * 9 , -3 '* () . 2 1 D - ù J - O. 6 5 D- 0 2 * 1 0 , 3 '* * ~, 4 * O .. 1:ïV-03 O.13D-Ol * 10, ~ * 
'" ~, 5 * J_ 7 OD- UJ - 0.8 2D- 02 * 10. ~ * * '9, (;; * O .. 21D-03 -O.83D-03 * 10, 6 * * ':1, 7 * (J. iSD-O] 0.30D-(j2 * 10, 7 * * S, t;l * -O.b7iJ-04 ù .. 170-02 * la, d * * '3 , SI * -v_ u7D-J3 -O_80rr-02 * la, ~ * * Y,lù'* O.11j)-02 0.61D-02 * 10,10 * '* 9 , 11 Ji: J. tJ 9 I.J - 04 - u. 73 D- 0 2 * 10, 1 1 * * 1 1, 1 »0 U .. S J iJ - v 3 - O. 1 7 D- () 2 * 1 2 , 1 * * 11 2 '* O.L7D-03 ù.20D-02'* 12,2 * * 11: 3 "" J.28J-ù-+ -ü.oOD-02 * 12, 3 * * 11. 'i '* li. ':J S iJ- 0 3 O. 9 7:1- 0 2 * 12, ~ '* 
" 11, b * u. ~ 6D- Oq - 0. l OD- 01 * 12, 5 * 

.'" 11, b * J.b7~-()4 -0.LlSiJ-02 * 12, t '* * 11,7'* U.13u-02 O.leD-Dl * 12,7 * 
'1< 11, ~J '* -u.7eD-03 -O_73iJ-02 * 12, 8 '* 

-u_22D-03 
O. 92D- 04 
0.42D-03 
0.22D-03 
0_17D-03 
0.4bD"':'03 
0.52D-03 
0 .. 12D-02 
0.18D-03 
0-;. 2 5D- 03 
0_ 79D-03 
0 .. 60D-04 
0.63D-03 

-0 .. 55D-03 
O.13D-02 
0 .. 45D-03 

-0.13D-03 
0 .. 93 D-03 

-O.L 1 D-03 
0 .. ~ 1 D-O 3 
0.11 D-ô3 
0.12D-02 
0.41,D-03 
O~ 96D-03 
0.18D-03 
0_25D-03 
0.67D-04 
0_19D-03 
0 .. 1 9D-02 

-O.77D-05 
-0.84D-03 

0.59D-03 
O.15D-03 
0.75D-03 
0.27D-03 

-0.72D-03 
-0 .. 11 D-03 

0.20D-03 
0 .. 39D-04 
0.13D-02 

-0.26D-03 
O.28D-03 

-O.6I.1D-04 
0.40D-OJ 
0.12P-02 
0.25 b-03 
0.11D-02 
O.32D-03 
0.10D...,05 

-0.72D-04 
-O.11D-02 

0 ... 11D-02 
0.36D-03 
O.11D-U3 -o. S 7D- 03 

-0 ... 27D-03 
O.26D-04 
O.19D-03 

-0.42D-03 
O.59D-OJ 
0.37D-03 

-0.08.D-04 
0 .. 11D-O~ 

O.29D-02 * 
-0 .. 83D- 02 '* 

0.79 D-02 '* 
~O.91D-02 * 

0.12D-Ol * 
-o. 16D-02 * 

O.2SD-02 * 
-0.10 D-02 * 
-O.48D-02 * 

0.laD-03 * 
-o. 17 D-02 * 

0 .. 540-03 * 
-O.83~-02 * 
-0.41D-02 '* 

0.11 D- 0 1 * 
0.31 D-02 * 

-0.59D-02 * 
0.61 D-02 * 
0.24D-02 * 

-0.84D .... 02 * 
-o. L!lJ D-02 * 

0.31V-02 * 
-0.55D-02 * 
-O~ 37 D-02 * 

0,. 11 D- 0 1 * 
o. 11 D-02 * 

-O.40D-02 * 
-0.65D-02* 

0.34D-02 * 
-o. 17D-02 '* 

0.830-02 '* 
-0.750-02 * 
-O.33D-03 * 

0.60D-02 * 
- O. 11 D- 0 1 * 
-0.47 D-03 * 
f O. 74D- 02 '* 
-0.21D-02 * 
-0_61D-02 * 

O.73D-02 * 
-0.87 D-02 '* 

0.16 D- 0 1 * 
- 0.1 OD- 01 * 
-O .. 86D-02 * 

0_ 39D-02 * 
-o. 34D-02 '* 
-0.41D-03 * 

O.82n-02 * 
0.17 D-02 * 

- O. 41 D- 02 * 
O.b1D-03 * 
o. 1 ,+D-02 * 
O.23n-02 * -o. hD-02 * 
O. 3~D-02 * 

- ù. 54D- 02 *-
û_JOD-02 t, 
O. 3:JD-02 ~ 

- 0 • 29 D- 02 * ~ -o. Ji D-03 * 
- 0 .. 62D-ù2 * 

O. 12 D-02 * 
O.56D-O.i '* 



.. 

( 

* 11,9'" 0.11;;-02 * 1 l , l 0 *' u. L 5v- 03 * 11,11 * O.4j[)-03 * 13, 1 * O. J4D,-03 * 1 J, L. * - O~ Ls;;- 03 
~ 13, :3 * -ü.f..2;;-03 * 13, 4 *' O.74D-03 * 13, 5 * -o. 47!)-J4 * 13,6 * O.75ü-03 * 13, 7 * {'.44D-()j * 13, 0 '1' -0.26U-03 * D, 9 * -O ..... ùD-03 
* 13,10 ". -v • .:s5D-03 * 13,11 * -().oSLJ-Oq *' 15, 1 * 0.14D-03 * 15, ~ * -~.63U-04 
* 1 5 " .3 * O. 1 4 D- 02 *' 15, 4 * C ... ibD-03 *' 1 5, S * -O. 6 b D -0 3 * 15, b * -lJ.24ü-u6 * 15, 7 *- 0.37;;-03 * 15, 8 * O.j7ü-03 * 15, ~ * -O.4oD-ù3 * 15,10 * -0.:2U;)-03 
'" 15,11 '" O.o~:>-ù3 * 17, 1 '" o. 17 D-04 * 17, L * O.47D-03 *' 17 , J * O. 42D- 03 
'" 17,4 *' -Ù.13[J-03 * 17, 5 *' G. f:!JD - 03 * 1 7, b * O. ~ 7 D-O 3 
~ 17, 7 '" O.3Clù-03 
* ,177" g * ù. 1'* D- 0 L * ~ *' -0.26D-03 * 17, lU *' -0.26D-OJ * 17,11 *' O.Li(iD-03 * 19,1 * 0.18D-03 * 19, 2 * -O.L1D-03 *' b, 3 *' 0.530-03 * 19, 4 *' 043JD-03 *' 1~, S * -0.46D-OJ * 19, b *" O.45D-03 
*' 1Y, 7 * 0.84D-04 * lY, & * 0.310-03 * 1~, 9 * O.L40-03 * lY,10 * ('.~JD-03 * 19,11 *' -J.Y9D-04 
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O. 27 D- 0 2 *. 12 , 9 *' 
-O.2~D-02 * 12,10 *' 
-0.3~D-02 * 12,11 * 
-0.49D-02 *- 14,,' *' 

O.llD-Ol *' 14,2 *' 
-u.78D-02 * 14, 3 * 

0.43D-02 * 14, Il * 
0_3 8D- O:L * 14, S *' 

- 0 .. 29 D- 0 2 *' 14, b *' 
O .. 57D-02 * 14, 7 * 

-O. 1 OD-O 1 * 14, 8 * 
-0.42D-03 * 14, 9 *' 

0.2LD-02 *' 14,10 * 
-O.11D-02 * 14,11 * 
- 0 • 3 OD- 0 2 * 16 1 1 * 
-0.270-02 * 16, 2 * 
-0.70D-OJ *,16, 3 *' 

O.56D-02 * 16, 4 * 
O. 8 6 D- 0 2 * 16, 5 * 

-0.690-02" 16,6 * 
-O.:J7D-03 * 16', 7 * 

0.51D-02 * 16, 8 * 
- 0 • 8 4 D- 02 * 1 6 ~ * 

O .. 20D-02 * 16;10 *' 
-0.3bD-O~ * 16,11 * 
-O. 55 D- 02 * 18 1 1 * 
-0.40D-02 * 18, 2 * 

O. 7 8D- 02 * 1 a 1 3 * 
0.29D-02 * 18,4 * 

- 0 • '+ 8D- 02 * 1 8, 5 * 
0.880-02 * lél,. 6 * 

-0.61D-02 * 18, 7 *' 
-0 .. 14D-02 * 18, 8 * 
-0.190-02 * 18, 9 *' 

0.27D-02 * 18,10 * 
0.43D-02 * 18,11 * 
0.12D-Ol * * 

-0 .. 71D-02 * * 
o. 12D-O 2 * * 

- O. 1 2D- 0 2 * * - o. 4 1 D- 0"2 * ,* 
0.37D-02 * * 
0.43D-02 * * 
0.22D-02 * * 

-0.22D-02 * * 
0.210-02 * * 

-O.25D-02 * * 

-0 .. 75D- 04 
-0.54 D-04 

O. DD-02 
o. 34D- 03 
0 .. 42D-03 

-O.12D-03 
0.23D-04 
0.25D-04 

-0.23D-03 
O.85D-04 
0.33D-03 
0.29D-03 
0.73D-03 

-0.79D-03 
0 .. 86D-04 
0.22D-04 

-'O. 15D-03 
0.23D-03 
0.62D-03 
0.35D-03 
o. 34D- 03 

-O.85D-03 
0.10"D-02 
0.47D-03 
0.19D-0:3 

-0_16D-04 
0.76D-03 

-0.35D-04 
0.45D-03 
0.22D-03 
0_ 13D-03 

-0.110-03 
-Ù.12D-03 

0.68D-03 
O.33D-03 
0.72D-03 

-0.12D-02 * 
0.13D-02 * 

-0.39D-02 * 
0 .. 43D- 02 * 

-0.60D-û2 * 
O. BD-03 * 
O. 57 ~-03 * 
O.83D-02 * 

- o. 17 D- Cl 1 * 
0.83 D-02 * 

- 0 .. 271)- 02 * 
o. 610-02 * 
b.74D-02 * 

-O. 52D- 02 * 
0.76D-03 * 

-o. <i7D-02 * 
0.43D-02 * 

-0.63 D-02 * 
O. 12D-0 1 * 

-0.63D-02 * 
-0.97D-02 * 

O. 11 D-O 1 * 
-0., 31 D-02 * 

0.51 D- 02 * 
0.53D-02 * 
0.20D-03 * 

-0.56D-02 * 
-0.46 D-02 * 

0 .. 3oD-02 !to, 
. o. 79 D-02, * 
o. 1-4 D- 02 *' 

-0.91D-02 * 
0.35D-02 * 

-0.36D-02 * 
0_ 69 D-02 * 
O.10D-02 * 

* * * * * * * * * * 
* 

-------~-----------------------------------------------------

STATLSTICAL RESU~îS: 

X~-STEhI N: 
YY-ST f.J.I N: 

l'lEAN VALUE 
0.2381D-03 
O.2L36D-04 

STANDAE~ DEVIATION 
O.5132D-03 
O.5_-131D-02 

, 
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RZC(,bST llUCTIGN I,ESULTS OF INTEBFEiWGRAM 

( 
(42) !.JE THE. NE iiS-P RI l'T PAPER SAMPLE #38 

CUJi:;ULATIVE DEfOR~À'IION) 
( ------------------------.... ----------------------~---I-------

* C 0- r; te D l N.A:r 1:.S * DEFCRt:AIIONS * ,-
'" X Y * X ï Z * 
~----------------*-----------------------------------------* 
* 4~.O -22.0 * 0.40980 02 -0.2203D 02 0.20200 02 * 
* ~4.u - Î c;;. 0 * 0.4033D 02 0.944bD 01 -0.88940 01 * :(1 44.0 - ~ Il. 0 * O.4189D 02 - 0 .. 2989D 02 -0.2290D 02 * 
* 4,*.u -10.0 * 0.42130 02 -O .. 3042D DI) -0.14991) 02 * 
* 44 .. 0 -f...0 * 0.40810 02 O.1059D 02 0.36350 02 * 
* 44 .. 0 -2.u * 0.3798D 02 0.2360D 02 0.2036D 02 * 
* 44.0 2.G * O.4088D 02 -0.8845D 01 -0.124.70 02 * 
* 44 .. 0 v.o * O.4168D 02 -0 ... 1493D 02 0 .. 9363 D 01 * 
* 44 .. 0 10.u * 0 .. 37240 02 -O.2882D 02 -0.1753D 02 * 
* 44. U h.O * û .. 38520 02 -0.1531D 02 -0 .. 1296D D2 * 
* .. 4.0 18.0 * O_3783D 02 0 .. 1323 D 02 -0 .. 98960 01 * 
* 44.0 22.0 * O.3902D 02 -0 .. 21740 02 0.63360 01 * 
* 40.0 -,û~O * O.3931D 01. Ü • .i066D 02 0.1173D 02 * 
'* 40.U -H~. 0 * 0 .. 3"750 02 0 .. 3879D 02 -0 .. 16710 02 * 
* 40 .. 0 -14 .. Ù * 0.4070D 02 0 .. 1.903D 00 -0 .. 55320 02 * 
* 40: J -10.0 ,. U.4135D 02 -0.4700D 02 -0 .. 2573D 02 * , 

* 40.0 -6.0 * 0_ 39280 02 -u.1649D 02 -0.2002D 02 * 
* 40.0 -L.O * 0 .. 4 164D· 02 -O .. I.U 76D 02 0 .. 31 J 10 01 * 
* 40 .. G 2.0 * 0.3t>43D 02 -0 .. 4038D 02 -0.97300 01 * 
* 40.0 L. [) * 0.4067D 02 -0 .. 1299D 02 0.1875D 02 * 
* 40 .. 0 lU. 0 * 0.3763D 02 O .. 3757D 01 -0.7562D 01 * 
* 40 .. 0 14.0 * 0.4165D 02 -0.1500D 02 -0 ... 3917D 02 * 

,--,) * 4G .. O 18. Ù * 0.42230 02 O .. 1512D 02 0.1508 D 02 * « 4u .. v 2.:.0 * 0.41531) 02 ,- 0.37450 01 0 .. 17470 02 * / , * 36 .. U -2L.0 * 0.38,56D 02 0 .. 1424D 02 0.3469D 02 01< 

\ '* 36.u -.18» 0 * O. J 9b8D 02 0.22190 02 -O.2897D 02 * \ '" 3é.O -14.0 '* 0.3786D 02 -O. b265D 01 0 .. 17930 02 * 
* 3b .. U -10_ 0 * 0.39730 02 -0.4536D 02 0.34330 02 r .-
* 36.0 -0.0 * 0.4140D 02 -0.2378D 01 -0 .. 3880D 01 * 
* 36.0 -2 .. 0 * 0 .. 3 b~80 02 -0.1696D 01 -O.1935D 02 * 
* 36.U i.O * C.3723D 02 -0 .. 5526D 02 0.2684iJ 01 * 
* 3t.0 6.0 '" 0 .. 4 192D 02 -0 .. 18450 02 -0 .. 17250 02 :« 

* 30.0 1 O. G :« 0.39350 02 0.15750 02 -0.29860 02 * * 3t.C 14.0 * 0.3Y44D 02 -O.2617D 02 ' -O.3452D 02 :« 
,( * 31:1.0 1 tl. 0 * 0 .. 3 :lS8D 02 - 0.33650 02 -O.1983D 02 :« 

:« 3t:J.O 1.2.0 * 0.39450 02 -0 .. 9'144D 01 ' -O. 4 1 29 D 02 * 
~ 32.\; -22.0 * 0.3913D 02 -0 .. 1966D 02 0 .. 8764D 01 * 
* .32. Ù -lu.O * 0.39540 02 -0.2593D 01 0.1060002 :« 
:« 32.0 -14'.0 * 0.'3776D 02 -O.2972D 02 -0.23410 Dl * 
* 32 .. 0 -lU.O '" 0 .. 3 ç, 09 D 02 0 .. 10 04D 02 0.12700 02 * 
* 32 ... 0 -6.0 * 0 .. 3536D 02 - 0.3551 D 02 -0.10600 02 * 
* 32.\.1 -2.0 * 0 .. 3889D 02 ,0 .. 3625D 01 0.45400 02 * 
* 32 .. 0 ~.O :« 0.387bD 02 0 .. 1867D 02 0 .. 16020 01 * 
* 32.0 LÜ * 0_3"12D 02 -O.27L4D 02 -0.4800D 01 * 
* 32.v 10.0 * 0_3620D 02 0 .. 3118D 02 u.7363D 00 * 
* .32.0 14. ~ * 0 .. 38600 02 0.18330 02 0.7841.0,01 * 
* 32.C 18.0 * D.3850D 02 -0.52390 02 -0.27620 02 * 
* ,j" .. v 22.0 "" 0 .. 3773D 02 -O.1266D 02 -0 .. 28440 Dl * * ~[, .. O -22.0 * 0.3735D 02 O.1334D C2' O .. 5905V 02 :« 

* 2b.0 -18. Ù * 0_.3 ti62D 02 O.3087D 02 -O.3000D 02 * 
* 28 .. 0 -14.0 * u.3i>55D 02 0.5~570 02 -0.7381D 01 * 
'* 28.0 -lU.O :« g.3 b5<+D 02 0.4746D 02 0.1922D 02 * :« :.I.E.. 0 -6.0 * ' .3 048D 02 -0 .. 1.394D, 02 -0.89520 01 * 
" 28.'0 -~ .. 0 * O.3757D 02 - 0 .. 3152 D 02 0.3689D 0,1 * *, ~t .. v 2.0 * 0.3763D 02 - O. p342D 01 O.37ô2D 01 * 
*' 2~.O tJ. D * O .. 3951D 02 o. ~S4 7D 02 '-0 .. 4 86 7 D 02 * 

1jr: 2().O 1 U .. U " * O.371ÙI;l 02 O. 1436D 02 -0 .. 3881D 02 * 
* 20.0 14 .. Ii * 0.37520 02 -0.203:)0 O~ 0.1552D 02 :« 

... * 26.0 1b.{) * O.3634D 02 -0 .. ;. 883 D 02 0 .. 5385D U2 * 
* .!.o.v 22. CI * 0.370bO 02 - Ù .. 2366D 02 -0.354:'>;) 02 * 
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li- Lo.t.O -2L:.u * 0.37160 02 0_ 11720 02 -0.14930 02 * * ~4.0 -ld.O * 0.36780 Ü'2 "O. 151..l0 02 0.J822D 02 * *' ~ ... O -14.() *' O.352~0 02 -0.23430 02 O.3900D 02 * * ..:~.O -10.u * 0.3574D 02 0.15210 01 -0.4325D 02 * * 21.1.0 -6.0 * O.3~120 02 U.17490 02 -0.27340 02 * '" ... 4.ü - -'_ 0 * O.352.::!D 02 0_ 18350 02 O. b408D 01 * ... .L4.0 ..:.u * ù_J ::'3 7D 0.2 -O.L4710 02 -0.87040 01 * :cc 0 24.() ti.O * 0.3.so60 02 -u.1759D 02 -0 .. 133t3D 02 * II< ::"4.u 10.ù *' 0_37SÇjD OL 0 .. 31710 01 O.25.:UO 02 * * 24.0 1'4. Ü *' 0.3513D 02 -0_ 27330 02 0.1231D 02 :cc 
* .i4.0 18.0 * u.33020 02 0.54140 01 0.85020 01 * * ,4.0 ":L.O * O.3!jLl0 02 -0.24950 02 -0.12500 02 * * 20.0 -22.0 * 0.3492D 02 -0 .. 64000 U1 0.17930 02 :cc 
* .. w. u -1E1.0 4" 0.3581D 02 o. 18 9L D 02 -0.21050 02 * * 20.() -14.0 * 0 .. 30550 02 -0.16990 02 -0_31600 01 * .. 20.0 -10.0 * 0.38050 02 -0.4154D 02 0.16350 01 * * L(;.O -c_ C * 0.35010 02 -0_13370 02 -0.61830 01 * * 2e.lI 'J '" '" 0_34'61)0 02 0.34950 02 0.96280 01 * 

-_. v 
* 20.0 ":.0 * 0_3 4~6!) 02 O. 12850 02 0_ 112 6D 02 * * 2().û L.O * 0.3586D 02 0.21790 02 0.28070 01 JIs 
* 28.0 1 (J. 0 * 0.3727D 02 0_ 44630 01 -0_ 53350 01 * ,.. LO.O 14.0 * 0 .. 37310 02 -0.15620 02 0.4566D 01 * * 20.0 18.0 '" 0.3539D 02 0_ 1145D 02 -0 .. 2206D 02 * * LV.O 22.0 '" 0.3332D 02 0.28110 02 0.30860 02 * * 16. Ù -.d.O * 0_3439D 02 -0.30010 02 -0_39630 02 * * 1 li • (J -ltl.O * 0.3425D 02 -o. 16620 02 0.4691D Dl * * 1(,. 0 -14.0 :cc 0.3142D 02 -0.15050 02 0.3501D 02 * * 1é.ù - 1 il. :) * 0.3356D 02 -0.17380 02 -0.2944D 01 * * 16.0 -6.0 * 0.3331D 02 o. 15270 02 -O. 16060 02 * * 1 () • 0 -L.O * 0.33500 02 -0.3110D 01 -0.4204D 02 * '" 1t..o .::! .. () * 0.31670 02 -O. 3787D 01 -0.5814D 02 * * 16.0 0.0 * 0.33410 02 -0.33850 02 0.51000 01 * * 1t...CJ 10.0 *" 0.31670 02 0 .. 1137D 02 0.4225D 02 * * 1 {,. 0 14.0 '" 0.3393D 02 -o. 1534D 01 -0.34470 02 * * 1fJ.0 18. V * 0.2859D C2 0_ 10750 02 -0.2405D 02 * * 16.0 22.0 * 0.30390 02 0.2614D 02 0.1736D 02 * *- l.i.O -22.0 * 0 .. 33400 02 -0_ 18600 02 -0.27760 02 * ,., 12. () -1.:i.O '" 0.3063D 02 0.3096D 02 -0.68310 01 * * 12.0 -14_ 0 * 0.32440 02 -0_ 49740 01 -o. 1660D 02 * '" 12.0 -10.u * 0.36340 02 0_ 32 190 02 -0.1004D 02 * '~ 12.0 -6.0 * 0.3.i.S,2D 02 -0_ 16440 02 0_ 30690 02 * * 12.0 -2.0 * D.32140 02 -0.94200 01 -0.18060 02 * * 12.0 2.v * 0.31630 02 -0_ 12930 02 o. 17 020 02 * * 1 L. 0 6.0 * 0.2951D 02 -0.30190 02 0.45870 02 * '* 12.0 10.0 * 0.3 :'540 02 0.34610 02 -0.2977D 02 * * 12.0 14.0 * 0.33500 02 -0_ 39B2D 02 -0.39170 02 * ., 12.u lB. v * 0.32760 02 -ù.31300 02 0.1663D 01 * * 12.0 2.2.0 * 0.305;70 02 -0_ 4311D 02 -0.63630 02 * * 8.0 -.2.L.c * O~3121D 02 - 0.48850 02 0.3607D 02 * * s.o -1 è~ 0 * 0.3257D 02 0.5351D 01 0_ 1321 D 02 * * tl.Cl -14.0 * 0.30400 02 -o. 41400 02 0_ 5787D 01 * * 8.0 ' -1 ù. 0 * 0.3074D 02 0.2941 D 02 -0 .. 103DD 02 * ... 6.0 -G.u * 0.29930 02 o. 1361D 02 0.2629D 02 * * B.O - 2. 0 * 0.2867D 02 -0.9628D 01 0.90180 01 * * 8.0 2.0 * 0.3252D 02 -0_ 7095D 02 -0.24170 02 * '* 8.0 (j.O * 0.31950 02 u.2968D 02 -0_3157D 02 * \ '" 8.0 10.0 * 0.3196D 02 - 0_ 24620 0.2 0_30510 02 * * Ei " 14.0 * 0.2ti60D 02 0_ 1434D 02 0_2406D 02 * 

1 .oU 

* 8. Ù 1 a. 0 * ù.3085D 02 0_1212D 02 0.27140 02 * * 8.u LL.Û * 0.32400 02 - 0.63 C6D 01 0.31570 02 * * 4.0 -22.0 :cc 0_31b70 02 -o. 43860 01 -0.20670 02 * * 4.0 -10.0 * O.2bl0D DL 0.2724D 02 -0_53020 02 * * '-1.0' -14.0 * 0.3102D 02 0.5421D 01 -0.3115D 02 * * 4 • l~ - 1 0.0 * u.3150D 02 -0 .. 212~D 02 -0 .. 1778D 01 * *' 4.v - b • \J '" 0.31540 02 u. 14~OO 02 0_2214D 02 * '" 4.0 -2.0 * 0.3151D 02 0.49460 01 0.259~D 02 * '* ... u ~.o * 0.2911D 02 0.3.2510 02 -0.31130 02 * * 4.u 6.0 * 0.2~17D 02 O.478,(,D 01 -0.11700 U2 * * 4.0 1-.1.0 * O.2b15D 02 -0.3409D 02 0.1156D C2 '* * 4.0 14.U * 0.2879D 02 O.lb070 02 0.8085D Ü 1 * * 4.u le_v * 0.2854D 02 0.2513D 02 O.17.2BD 01 * .. * ... u 2L ... O * O.~d':;OD 02 -0 • ..:.171D 02 -O.3bOB O-O~ '" 
\ 



') 
1 
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'" u.o -.t!~.ù * o.~ 86bD O~ -O.1957D 02 0.11970 02 * '*' U.v -lU.ù '*' O.2Sd7D 02 -D.2251D U2 0.3922D 02 * ( '" o.v -14.0 '" O.296ùD 02 0.1720D 02 -O.5011D 02 * * O.v -lU.U * 0.2765D 02 0 .. 33 ù8D 02 O.137~0 02 * * V.v -o.u * O.2751D 02 ü.Lù51D 02 - O. 229tJD 02 * '" c_ u -;'.0 '" O.~912D 02 -0_44nD O~ -O.8639D 01 * * (j .. U ~.U * O.2Y18D 02 -O •. 1139n 02 U.49390 02 * * v. U r,,_ 0 * 0 .. 2 661 D 02 0 .. 5831D 01 -O.7744D 01 * '*' V.v lU.O * U.2~8(jD 0"2 O. 709,1 D 00 -0.34080 02 * * o. ~ 11+. U -* O.2721D 02 -0.la90D 02 . 0.23520 01 * '" lJ.O 18.0 * 0.2410D 02 0.1160D O~ 0_10080 02 * * 0.0 22:" u * O.2935D 02 -O.6337D 01 -0 .. 1797;) 02 * * . -4.0 -2L.0 * 0.3033D 02 -O.7350D Oi 0.39250 00 * '*' -4. V -lb.O * U.2795D 02 0 .. 2~11D 02 -O_2143D' 02 * * -4. U -14.0 * 0.2tl93D 02 -û.7637D 01 -0.19950 02 * * -4.0 -lu.O * O.2525D 02 -0 .. 3151D 02 0.1634D 02 * n * -4. Û -b_O '" U.2961D 02 - o. 21630 02 -0.1839D 02 * * -4 .. 0 -2.0 * 0.2828'D 02 -0.4803D 02 -O • .5182D Dl * '* -4. u 2.0 * 0.2~61D 02 0 .. 13 92D 02 0_1973D 02 * * -4.U 6.U * O.2b12D 02 -O. 17030 00 -0.5788D 02 * * -4.0 lU.ü * 0.2 b26D 02 0.1751D·ùO ·-0.53710 01 * *' -4.0 14. a * 0.2953D 02 0.15760 01 O.1999D 02 * *' -4~ 0 18.u * 0.2730D 02 -0.q813D 02 0.1743D 01 * * -4. () 22.ù * O.2d87D 02 -0.36110 O~ -0.3773D 02 * * -6. Û -22.0 * 0.2902D 02 0.7b42D 01 - O. 5386D 01 * * -o. Ù -1d.O * 0_28670 02 0.6L78D-02 0 .. 2964D 01 * * -Cl. U -14.0 ..- O.2769D 02 -o. 13 70D 02 -0.3761D 02 * ... -&.'0 -1 v. 0 * 0.2835D 02 0.3804 D 01 0.33830 02 '* * -b.O -6.0 * 0.24470 02 O.1186D 02 - o. 1300D 02 * * -8.0 -2.U ... 0.2 b460 02 0.1846D 02 0.26540' 02 * * -8.0 L _ \) 
* 0 • .26260 02 0_ 85 030 01 O.2456D 02 * * -6 .. Ù o. 0 ... 0.2855D 02 -O.2450D 02 -0.2630D 02 * (" -fj.O 10.0 * O.2490D 02 0.2595D 02 0.29920 02 * ... -C;.v 14. D * 0.21)68D 02 -0.9305D 01 -0 .. 2574D 02 * * -b.ù 1 (j .. 0 * O.2q020 02 0.2039D 02 0.51420 02 *' ... -8.0 ~~_ 0 ... 0.28690 02 -0.9551D 00 -0.1073D 02 * * -12.0 -22_ 0 '" 0.270aD 02 -0.2920D 02 0 .. 878&D 01 * * -12.0 -18.0 * 0.26850 02 -0 .. 30240 U2 O.2234D 02 * * -1".0 -14.0 * 0.26760 02 -O.1581D 02 0.1105D 02 * * -12. Q -lU .. 0 ... 0.2861D 02 -O.4701D 01 -0.4499D 02 * '* -1 L. Ù -6.0 * 0.2644D 02 0.2272D '02 -0.38000 02 ... 

* - 1~. 0 -2_ 0 * ( 0.27750 02 -0.3200D 01 -0 .. 1679D 01 * * -12.û 2.0 * O.2704D 02 0.4123D 02 -O.2538D 02 '* * - loi. 0 b.O * 0.~572D 02. -0.115BD O~ -0.4881D 01 ... 
'* -12.0 1 U. 0 * 0.27280 02 -0.2868D 02 -0 .. 1005D 02 * '* - 1.i. Û 14.0 * 0.222QO 02 0.5786D 01 -0.2117D 02 * * - 12. tJ 18.0 * 0.2408D 02 ' - o. JB 17 D O~ 0.13940 02 * '* -12.0 2~. Û '* 0.2513D 02 -0.1614D 02 0.3348D 02 * * -16.0 -~;;;.o * 0.25020 02 -ù .. 2046D 02 -0.72930 01 ... 
'* -lb.O -1I:i.0 * O.~585D 02 -0.7694D 01 0.39610 02 * '* -16.0 -14.0 * o. 542D 02 0.2531D 02 -0.22230 02 * '* -lb. U -10.0 * O.~~18D 02 0.8699D 01 -o.2179D 02 * '" -lt..U -o. Ù '* O.2796D 02 -0 .. 9616D 01 -0 .. 8685D 01 * ,/ '" -16.0 - -':.0 '" 0.2767D 02 -0 .. 2154D 02 -0.0356D 02 * ' . 
'" -16.U ~. J * O.2625D 02 -O.2186D 02 -O.5608D 02 * '" -lt.u 0.0 '* 0.26670 02 0.4876 D 01 -0 .. ~6110 02 * * - 16. u 1 u. () '* 0.2J29D 02 0_1712D 02 -:-0 .. 2946D 02 * 0\- -16. Û 14. CI * 0.2,+42D 02 O.3415D 02 -0.2504D 02 '* * -lb.U 18. 0 * 0.23760 02 - o. 9279.0 01 0.1704D 02 '* * -10.0 22.0 * O.2601D 02 -O.1925D 02 0.2131D 02 * '* - ~o .. () -L~. 0 * 0.2614D 02 -0.2914D 02 -o. 1482D 02 * * - LO. U - 1 I.i. G * u.L578D 02 -0_3a4!;,D 02 0.7333D 01 * '* - 20. () -ho () *' 0.2Li91D 02 -0.2148D 02 O_3304J 02 ... 
'* - ~c. 0 -1 v .. C * 0.2549D O~ -O.9079D 01 O.L299D 02 '* '* -2u.v -f).U '* 0.2333D 02 O. 2b b3D 02 O.3164D 02 '* 1 * - L0. C -2.u '* O.oib72D 02 -U.2b76D 02 -O.2032D 02 '* / '* -~(;.0 L. CI '* 0.2323D DL -J.3807D 02 -0.3814D 02 '* '* -2".u 0.0 * O.2'+59D 02 -0.236CJD 02 O.206bD 02 '* 1/< -~ù.u 1 u. Ù * O.~5780 02 0.1390D 02 -0.1533D 02 * * -).û.u h.0 * 0.2 b 18 D 02 -o.e819D 01 0.7186D 01 '* * -Lv. li 18.0 * O.i ~ GBD 02 - 0 .. 7022D Dl -0.1009D 02 * * -.Lv." ..:~- \, II< 0.2496D 02 -o. j"v83D 02 -0.lb86D 02 '* 



- 253 -
, 
: 
1 

* - 24. u - .. u.ù· * Ü.2tJ47D 02 o. 1676D 02 O.2441D 02 * 1 

* -~4.C -lb.O * 0.2395D 02 -0.7100D 01 0.4572D 02 * ( *' - 24. U -14.0 * 0.2333D OL -0.1643D 02 O. ':; 178D 01 *' 
* - 24. '. -10.0 * 0.2c39':1D 02 -().4~54D C2 -0.3562::> 02 * 
*' -24.0 -b.l' *' 0.2J78D 02 ù.2b36D 02 -0 .. 1628D ù2 * 
*' -24. U -2.0 * G.2Sf:S2D 02 -J.1635D 02. -0.370BD 02 * 
* - 24. U 2. C * 0.2407D 02 0.7045D 00 0 .. 2510D 02 * 
* - ,4. U 6.U * O_22~D 02 O •. û15D 02 -O.3467D 01 '" 
*' -24.0 1v.O * 0.220 D 02 J.2836D 02 -0.1420D 02 * 
* -~4.0 14.u * O.23.J5D 02 -O.8855D 01 -0.2397D 02 * 
* -24.0 l~.O * 0.2406D 02 O.2':J73D 02 0.2952D 02 * 
* - 24. Û 22.U * 0.2354D 02 -0.3687D 02 -0 .. 4543D 02 * 
* -~t:.O -2..::.0 * 0.2367D 02 -0 .. 1J90D 02 -0.1949 D 02 * ... -28.0 -18.0 * 0.2223D 02 o. 2581 D 02 O.5339D 02 * f 

* - 28. Ü -14.0 * 0 .. 2233D 02 0.4374-0 01 0.3067D 02 * 
"" - 28.0 - 1 (J. 0 * 0.2J07D 02 0.33730 02 -0.1306D 02 * 
'" -2b.O -6.0 * 0.2232D 02 O_~180D 02 -0.18060 02 * 
* - 2tl. U -L.C * 0.2187D 02 0.9699D 01 -0.363.2D 02 * 
'* - 28.0 2.0 * 0.2368D 02 ù.1484D 02 -0 .. 3203::> 02 * 
* - 28.0 tl.Ci * 0.2074D 02 0.10050 02 -0.1928D 02 * 
* - 2&. u 1 G. 0 * O.~J42D 02 IJ.14J1D 02 0.1311D 02 '* 
* - 2C1 • 0 14a U * 0.21~5D 02 -0.20780 02 0.8318D 01 * 
* - 2b. Ù 1d.O * 0.2477n 02 -3.18420 02 -O.1458D 02 * 
* -~8.0 22.0 * 0.2296D 02 0.1751D 02 0.4335D 01 * 
* - 32. CI -22.0 * 0.20800 02 -0.26410 01 0.4108D 02 * 
'* -3.:.v -18.0 * 0.21610 02 -0.1631D 02 0 .. 2005iJ 02 * 
* -J2.0 -14. U * 0.11:177D 02 0.41030 02 -0.55530 02 * 
* - .,)2. 0 -10.0 :I,r 0.2391 D 02 -0.1638D 02 -0.9624D 01 *' 
II< - 32. U -G.O * 0.2127 D 02 -o. '1J 16D 01 -0.63490 01 * 
'* -32.0 -".0 .. 0.2131D 02 O.1011D 02 -0.60920 01 * 
* - jL.. U ~.u * O.2001D 02 O.44l8D 02 -0.1437D 02 '* 
li< -32.0 ~. 0 * 0 .. 22490 02 0.1333D 02 0.4658D C2 * 
* - 3".0 1 o. a * 0.20260 02 0 .. ,W44D 02 -0.1477D 02 * 
* -32.0 14.0 '* 0.2050D 02 -O.2415D 02 0.2411D Dl * 
* -32.0 lti.CJ * 0.2123D 02 0.1411D 01 -0.1824D 02 '* 
* - J~. 0 ~2.0 '* 0.2244D 02 -0.5720D 02 -0.45300 02 * ---.. ------ --------------~------------------------------

ST ;, TI S 1 ICA L RESULTS: 
--------------------

." . - MEAU VALUE STAN DABO DEVIATION 
X-D!REC'I.l.ÛN 0.3100 02 0.610D a 1 
Y-DllŒC'l.TOti -0.414D 01 O.235D 02 
Z-lJlfŒC1ICN -0.344 C 01 o. 25 CID 02 

~\ ' 

( 

\ 
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i::VAl.UATEI:: ST~AlJot FIELD J..l POINT {4R) 

-------------------------------------------------------------
*ELl:.L1LNT* LAX En *ELEMENT* EXA EYY * 
*-------*---------------------*-------*---------------------* 
* 
* * * 
'" * 
* 
*' 
* *' * 
* * *' *' 
* * * '" * 
* 
* 

* * * '* * * * * * * 
* *' • .. 
* * * * * * 
* 
* 
* * * '* 

1, 1 :r 
1, "' * 
1, 3 * 
1, 4 * 
1, S * 
1, é ~ 

1, 7 * 
1, 8 * 
1 ':J * 
1 ~ 10 * 
1 , 1 1 '*" 
3, 1 if 

3, 2 *' 
3, 3 * 
J, 4 '" 
3, ~ * 
j, 6 * 
3, ï * 
~I "9' * .... , '* 
3, 1 u *' 
j, 11 * 
5, 1 * 
5, ..t.. * 
5, j '* 
:J, 4 * 
5, 5 :r 
5, (" * 
5, 7 *' 
5, 8 * 
5, '3 * 
5,. 1 J lit 

:) 11 * 
7' 1 * 
7' 1 * , -
7, "3 .. 
7, 4 *' 
7 r 5 * 
7, b >le 
7, 7 >Ct 

7, 8 *' 
7 ~ * 
7' 1 0 * 7: 11 '" 
'J, 1 * 
~,-..2* 
9, .:) * 
SI, 4 *' 
~, 5 * 
~, t * 
9, 7 *' 
~, d·* 
<), :.1 * 
9,10 * 
9, 11 >Ct 

* 11, 1 * * 11, 2 >1-

,. 11, .J '" 
'" 11, 4 * * 11, 5~' 
* 11, u * * 11,\7 >1-

* 11, U *' 

(J.4~D-03 
u. 1 '-tD-uJ 
0.30;)-03 
0. 1 9u- OJ 
().j~!)-u3 

- o. '::i 1 [)-û J 
0.11;)- O.i 
"'_ 25.0-03 

- o. ~v;)- 04 
-o. 7bD- 03 
-G.llD-U2 
-u.14D-03 

0.370-04 
0 • .i4.)-Ù4 
(L 161)- 03 
u.15D-02 
u. L. 4)- 0-4 

-0.JbÙ-U3 
ù. 1 LD-02 
'.)_790-03 
0.21;)-03 
O.27j-JJ 
0.4SD-04 

-..;.41D-04 
v. j 3D- 03 
O.2lJu-03 
0.34;)-03 
u.5j[J-U3 
0.57ü-03 
li. 9oj)- 03 

-0.12.0-03 
0.00.0-03 
O. &.J.J - 03 
0.130-03 
o. j 9D- 03 
O. 13D-O 2 
J.l1D-U2 
0.43.0- JJ 
O.30ù-CJ3 
O.7.W-03 
u.ülD-03 
O.14i)-02 
o. 84D- tu 
u.17D-02 
ù.5S.J-uj 

-G.4~;:)-Jj 
u.;)lV-()3 
v. 14D- 02 
O.75j)-03 
u. fJ7~- 03 

-o. ~û)-03 
-:J.&1J-03 

0.40;:)-03 
u. 1 LJJ-O 2 
IJ. 4 8D- 03 
IJ. tlùD- 03 
v.56j)-ULt 
v. JoJ- 03 
o. ':jbj-U 3 
~.l()J-O~ 
(J.bO[)-ùJ 

-0. nD-ù .. 
v.040-03 

- CJ. 7 9D- 02 
J .. 9 eD- 0.2 

-o. 7 ~IJ-O 2 
-u.27D-02 
-o. 33D-O 2 
o.ô lD-02 
O.15D-02 
0.3 SD-v 2 

-J.34D-02 
-C.7 10- 0 2 
0.87 D-O 2 

-0.201)-02 
O.71D-02 
O.9bD-02 

-O.11D-01 
-o. 17 D-O 3 

u.1 JI)-O 1 
-0.9 LD- 0 2 
-0.8 6D-0 2 

O.lOD-Ol 
O. 1 'j ù- 02 

-0.61D-02 
-0.44D-02 
-0.5 4IJ- 0 2 

0.13D-02 
o. 1 BD-O 1 
o. 19D-0 2 

-0.5 8D- 02 
-o. a 5D-0 2 

O.L8D-02 
o. 10 D-O 1 
0.62D-03 

-0.13D-02 
-o~ 6 3D-0 2 

0.90)- 0 2 
0.61D-02 

-0.7 OD-O 2 
-0.12D-01 

0_55D-02 
-u.22D-02 

0.43D-02 
o. 50D-0 2 

-0.6aD-D2 
-0.42D-02 
-0.12V-Ol 

0.9 CJD- 02 
-o. 93D- 02 

0.12D-Ol 
-0.18V-02 

0.8BD-03 
0.4JD-02 

-0.16D-Ol 
0.1 9D- 0 1 

-0.21 D-O 2 
0.30D-02 

-0.79D-02 
G.55D-Ù2 
0_67D-02 

-o. ~Ù1)-O 2 
0.2:)j)-02 

-O.t.90-02 
o. () :j D-O 2 
O.97j)-02 

* 2. 1 * 2, ..t.. * 2, 3 * 2, 4 * 2, 5 * 2, t:J * 2, 7 * 2, 8 * 2, 9 * 2, 10 * 2, 11 * 4, 1 * 4, 2 * 4, 3 * LJ, 4 * '4, 5 
* 4, 6 * I.t, 7 * 4, 8 * 4, 9 * 4 , 10 * 4,. 11 * 6, 1 * 6, 2 '* 6, 3 
* 6" 4 * 6, 5 * 6, b * 6, 7 * 6, a * 6, 9 * 6, lU * 6,11 * 8, 1 * 8' 2 '* 8': 3 * 8, 4 * 8, 5 * 8, 6 * 8, 7 * S, 8 * 8, ~ * S,lO '* 8, 11 * 10, 1 * 10, 2 * 10, 3 
* 10, 4 * 10, 5 * 10, b * 10 r 7 * 10, 8 * 10 9 * 10;10 * 10,11 
*' 12 1 1 
* 12, 2 
* 12, 3 * 12, 4 * 12 , 5 * 12, t; * 12, 7 * 12, 8 

* 0.19D-03 * 0.17D-04 * 0.71D-03 * 0.41D-03 * -0.53D-03 * 0 .. 660- 03 * -0.20;:)-03 * -0.310- 03 '* -O.4JD-03 * 0.550-03 * 0.660-03 * 0.44D-03 
'* O. 730- 03 * 0.300-03 * 0.b40-03 * -0.280- 03 * 0.33D-03 * 0.i8D-U3 * -0.bOO-03 * -O.i3D-03 
* 0.27D-03 * 0.54D-03 * 0.560-03 * o. 24D- 03 * -0.330-03 * -0.580-03 * O.27D-04 * 0.1JD-03 * 0.200- 03 * -0.520-04 * o. 80D- 04 * -0.540-03 * -0.590-03 * 0.25.0-03 * 0.900-03 * -O.26D-03 * -0.69D-03 * 0.970-04 * 0.3 ItD-O 3 * 0.99D-05 * 0.98D-03 * -0.4 7D- 03 * O.11D-03 
* -0.1 OD- 02 * -0.17D-03 * O. 16D-02 * -o. 16D- 03 * -0.19D-03 * -0.400-03 * -0.710-03 
* O_85D-03 * o. b ':::iD- 03 * 0.150-02 * -0.47D-04 
* 0.580-03 * -0.420-03 * -0.:'2D-G3 * 0.17 D-03 * 0.600- 03 * -0.52D-03 
* 0.21D-03 * -0.11.0-03 
* 0.12D-03 

-O_45D-02 * 
0.90 D-02 * 
O. 12D- 0 1 * 

-0.'76D-02 * 
O.6eD-02 * 

- o. 85D- 03 * 
-O.68D-02 * 
-0.42D-02 * 

0.47 D-02 * 
-0.750-ù2 * 

0.47D-02 * 
-0.43D-02 * 

0.680-02 * 
-0_ 990-02 * 

0.11D-01 * 
- o. ':::i8D- 02 ... 
-0.3dD-ü2 * 

O. 11 D-Ù 1 * 
-0.15D-Ol * 

0.320-02 * 
O.18D-Ol * 

-0.9<:J0-02 * 
-0.85D-03 * 

0.9I.:>D-02 * 
-0.62D-02 * 
-0.40D-02 * 
-0.21 l)- 03 * 

O. 11 D-O 1 * 
-0.180-02 * 
-O.5.iD-02 * 
o. 700- 02 * 

- o. 82D- 02 * 
0.76D-02 * 

-0.330-02 * 
-O. 39D-03 '* 

0.58D-03 * 
-O.H2D-Q2 * 

0.46 D-(j2 * 
0.17D-03 * 
0.75D-02 *' 

-0.11D-Ol * 
0.320-02 * 

-O.310-0.i * 
-0.38D-02 * 
-o. 14D-0 1 * 
û. l.iD-O 1 * 

-O.1!3D-Ol * 
u. !fù D-02 * 
0.580- 02 * 
O. 150-01 * 

-0.251)-01 *' 
O. 14D- 0 1 * 

-0.970-02 * 
O.56D-03 * 
O.46D-02 * 
O.73D-03 .' 

- J. 99D-02 * 
-0.400-02 * 

0.310-02 * 
O. 1 b D- 0 1 * 

-0.83D-02 * 
- 0.430- 02 * 

u.13u--J2 * 
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:6: 11, 9 * -u.91D-03 -0.1 JD-O 1 * 12, <] * 0.890-03 O. 4~ 0-02 .. 
( 

.. 11 1 10 .. U.J<;'Li-J3 -0.230-02 .. 12,10 * -0.58;:>-03 -0.710-ù2 * 
* 11 ( 1 1 ~ ù.11u-02 0.120-()1 :cc 12, 1 l .. -0.80D-03 v.4SD-02 *' 
* 1 j, 1 li< ~.33;)-(;j -(J.74~-02 .. 1 ~ , 1 .. 0.49D-03 0.190-02 .. .. 13, L :6: -0.1t:lU-J3 o. 7 q D-O 2 .. 1'1 , l.. .. 0.45;:>-03 0.34D-02 .. 
'* 1 j , J .. u.Jl!)-03 u.6 J)- U..: .. 14, j .. O •. dù-ù3 -Ù.4~D-ù2 * .. 13, 4 

, -J. 710-03 - o. 2 :) iJ- a L * 14, <t .. -o. 7'jO- 04 -J.2JD-02 .. 
~ 

* l j, '.j .. v~ 1 D-02 o. & b 0-02 .. 14, 5 * -O.4~D-03 -0.100-02 .. ' 

li- 1 J , b .. 0.4 :ï0- 03 -u.15J-Ol * 14 , 0 .. -0.32D-03 0.25 D-02 .. .. 1 j , 7 .. o. i:l4D-ù3 ,0.3 5D-0 2 * 1 ~ , 7 .. -0_ 19D- 03 0.83 D- (12 * 
* 1 j , c .. -0.01U-03 -O.8ou-04 .. 14 , 8 .. u. 71 D-03 -o. 13D-O 1 * J""-

* 13, .') *' J.J40-J3 -0.35D-03 .. 14, 9 * -0.6 OD- 03 0.880-02 .. 
* 13 , 1 u .. 0.211)-03 ü. 1 L 0-01 .. 14, 1 v .. 0.160-02 -0.740-02 .. .. 1..1, 1 l .. 0.dLù-03 -v.30n-0..: .. 14 , 1 1 .. -O.lbD-(),4 0.53 D-02 .. .. 15, 1 ç- a.52D-03 0.260-0 J .. 16, 1 .. -0.2 8D- 03 -0.32D-02 .. .. '~, ~ .- 0_L~J-03 -0.3 bO-(}2 ... 16, 2 * 0.19D-04 -0.83D-02 .. .. 1 J, J .. 0.331)-03 -O.L BO-û2 .. lb, J .. O. 13D- 03 0.42D-02 '" '. lS .. 4 * u. (371:1-03 -u.6 9D-O 2 * lb, 4 .. -o. 78D- 04 O. 46D- 02 * 
* 1 ~, 5 * -O_jbv-03 0.650-02 '" 16, 5 * O.12D-0~ 0.30 D-02 * 
* 15 , (, .. O.li3D-ù .. -v.l10-0l .. 16, b * o. 24D- 03 o. 80D- 01+ * p/ 
* 15, 7 * J.20u-ù3 0.13D-01 * 16 , 7 * 0.70:)-03 -0.67 D-02 '" *' 15, 2 * -O.L4!)-03 0.4 j D- 02 *' 16 , 8 * 0.5~D-03 -0.31D-02 *' 
* 15 'J *' J. 1{) D- 02 -0.8 bD-O 2 * 16 1 ~ * -o. 02D- 03 -0.4JD-02 *---
'" 15; l U * -U.~5D-03 O.ln-Ol * 16 , 10 * -0.44:)-03 O. 11 D-O 1 .. 
* 1 ~ , 1 1 li< J. ~lD-ù4 -0.55 D-O 2 .. 16, 1 1 * -0.33D-03 0.~5D-02 * 
~ 17, 1 *' -v_5bJ1""03 O.lciD-D2 * 18, 1 * 0.12D-02 0.600-U2 *' 
* 17, L *' v.40D-03 -ù.37[)-02 * 18, 2 * 0.43D-03 0.23 D-02 ,. 
* 17 , 3 * ù.JjJ-(;3 -0.3 1 o-ü 2 * 1 t3, J * O.25D-OJ 0.b3D-02 .. 
* 17, LI *' -O_8ïJ-OJ -0.941J-02 * 18, ~ '" 0.15D-02 -0.19D-01 * ... 1 7, 5 ... -O.11D-OJ 0.14D-Ol * 18, 5 '" 0.J6D-03 o. 11 D- 0 1 '" • 1 7 , h :« (;.2JU-Ù3 0.28IJ-02 * HI.. t * 0.9':i0-03 -0.430-02 .. 

v 

* , 7, 7 * -u_L1J-03 -0.3&D-02 * 18 , 7 * 0.98D-04 -0.530-02 * 
* 17, H * 0.4'1.)-03 -O. <.:I40-ù2 *' 1 d, 8 * 0.48D-03 -0.10D-02 * 
li- 1 7 ~ *' v_ ~:lJIJ- 03 0.570-02 * 18, 9 '" -0.340-03 0.930-02 .. 
* 17: 1 u *' (J.71.;-03 -0.450-03 * 18, J ü * 0.35D-03 -0.900-02 * 
* 1 7, 11 * 0.26D-03 0.750-02 * 18, 1 1 '" -0.180-03 O.17D-Ol .. 
* 19, 1 ... o. 7LD- 03 -0.99D-02 * * * 
* 19 , l.. *.: 0.10J-03 0.;.540-02 * * .. 
* 19, 3 * O_h4D-03 -0.730-02 * * * 
* , ':1, 'f ~ -0.210-03 0;.3ùD-02 * * .. 
* 19, 5 '" o. L. 6']- ()J G.3 OD- 02 .. '" * 
* 1 9 , 6 * (J. 1 4~- 03 -0.130-02 * * *' 
* 1 ':J , 7 .. v.92D-03 0.1 20-02 * * * 
* 19 l::j * -0.441)-03 -0.110-02 * * * 
* 1:" 9 .. 0.79D-03 0.1Uo-01 * * * 
*- 19; 10 * 0.3t-D-03 -0.21D-02 .. .. .. 
* 1C,,11 * o. 8 8iJ- 03 -0.900-02 • .. * ---7---------------------------------------------------------

ST AlIS'IiC·.U fESULTS: 
--------------------

Ni.AN VALUt STANDAiiD DEVIATION 
lX-STHdN: J.2477'J-OJ 0.57130-03 
.L Y - S :: r, A .. .dl : 0.74810- 04 0.7898D-02 
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tVA1UA'IEI.; 11:ICK hES'S CH ANGES (l'.iICRONS) 
(CUl.Ul'1as: l- b) 

-----------------------------------------------------------
'" :cr 2 3 '+ 5 6 * *------~----------------------~---------------------------* 
* :t. -7.7 v -5.59 -8. 14 -3.47 -1. 15 -6.27 ,.. 

* L *' L.4.1 - t.. 4 Û -3.1J - 0.5.s 2.23 2.39 * 7 3 '* -':J. ':J 7 0.88 2. ~Q -2.34 3.39 -4.93 * * 4 '* - J .... 4 - 8 .49 1.oj -6.08 -7.65 -8.23 ,.. 

" 
c ;Ct -3.60 7.03 3.03 -7.30 -0.49 -2.67 '* .J 

»< ,f.., * 1. 7 ~ -4_17 -4.50 -1.41 -0.27 2. 79 * *' 7 "- -t,. J 1 -l.Bu -1.95 3.42 - 1.49 - 8.49 * * B * (J.Sb -7.07 -8.98 -..:!.18 0.06 0.97 * * S *' -7.5~ -0.&6 ,. 16 0.48 -10.26 3.78 * (1: 10 * -0.31 -~.71 -4.36 -0.10 -0.54 -'1.20 * ~ 11 *' -5~ 29 -3.32 -3.07 1_ 64 - 4.2'6 -7.07 * * 12 :« 5.~ b -4.86 -2.88 -4.69 -2 .. 72 4.75 * :1: 1 j * -b.bLf 5.54 0.55 1.47 -6.15 -9.89 * * 14 *' - 2..74 5.~J -'4.02 :""b'.75 1.41 6.60 * *' 15 - * -4.50 -3.Bb -8.23 3.67 5.29 1.69 * * 1(. *' 1. 7~ d.55 3.19 -0.27 4_ 74 -3. 15 * (1: 17 * -3.':17 5.')') -7.'36 -2.62 -1.31 -4.77 * * lb '" -lU.L7 -7.75 1.37 1.32 4_ 95 1. b 8 * :0< 1~ * 4.3j - 10.09 -0.21 -2.63 0.75 3.02 • 
'" *' 20 ... - ü. 15 - O. 78 -4.21 -6.21 3.63 1.99 * ------------------------------------------------------

* (CuLUl'ltlS: 7-U) * 
-----------------~-----------------------------------------
t * '7 8 9 10 1 1 12 * '*------*--------------------------------------------------. 
* 1 ~ -3.<.13 ~.52 -4.47 2.7~ O~95 -5.113 * • ..., 

*' -o. a 1 -3.1 Ü 0.28 0.46 - 5.24 - 0.24 • L 

* 3 * u_ 2û 2.Sij -1.78 -0.21 4.83 4.81 '* 
/-.., '* 4 *' -1. 12 -6.41 -0.80 -5.58 -2_ 29 2.54 * * S *' O • .:sSl 3.97 -0.12 2.87 -2_ b7 -2.91 * * 6 *' -je fi 5 -3.02 -0.88 3.67 -3_ 03 - 1. 12 * * 7 *' - 8.b4 -..:!. 1 5 3.72 -2.5'7 -1.77 -4.06 * '" 8 '* -1.71 3.37 -10.33 4.97 -6.00 -1.32 * '* ~ * -1.53 -6.95 4.40 -2.. 42 -8.13 1. 5q • 

* 10 '* -(,.30 v.58 , 
2.19 '" -4.30 2.80 -2.84 '* * 1 1 * -1. b~ -0_ 77 -7.75 -6.47 - 10_ 27 -0.26 * * 12 '" -6.Y4 ~_2j -3.72 -2.83 -5.29 -1. bD * 

'" 13 *' --'.55 0_ () 9 -3.51 -0.74 -6_ 17 2.37 * * ~4 * -11.:;8 6.99 -3.95 3.65 0.84 -4.22 * * 15 '* 2.1 b -1.38 /.18 '.23 0.13 -6.22 '* * 1t * 4.51 , -3.75 -4.07 -2.40 -0.64 1.49 * * 17 * -().t.l -10.65 -2.86 2.24 -2.86 1.00 * * 16 ,. -7.15 -3_ 30 -5.65 -5.21 -9.50 1.01 '" '* 1~ 
,. 

-~.Bu 5 .. 03 4.21 :: 0.13 -7.83 -3.35 '* '* 2~ '" -0.20 -2.34 -1.36 -1.94 2-.78 0.81 * ~.-----\----------------.:;...--------------------------------

.t 
" 

- . 
---~--~ 
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~--- R 1:.cuNSTB UC 'I:i ON RESUl.TS OF I NT E li F ERCG HMl 
(4 L) Or Tilt r.Ej.,S-PhINT P AP ER 5 AMPLE 'dB 

CUtiMULAllVE DEFORMA'IION) 

------------------------------------------------------------
* CU-ûLDlhl.'i'ES * DEFCilMA'IIONS * 
* .x y * x y z * *---------------- *------ -------'---- ---------------------- * 
* 44.0 -2L.U * O.4089D 02 - o. 2992D 02 -O.30B5D 02 * 
* 44.0 -10_0 * 0.4206D 02 -o. lJ9LD 02 -0.471.30 Dl * 
* 44.U -14.u • 0.1.; .L62D 02 o~ 2424D 02 0.12270 02 '" * 44.u - 10.U * u.3884D 02 O.2047D 01 0.8745D-01 * 
* ,+~.u -L.O * 0.4171D 02 J.Jb41D 02 -0.3705D 02 * • 44.0 -~. 0 • O.4228D 02 -O.1067D 02 -0.25940 02 * 
* 44.0 ..:..u * 0.4107D 02 -O.1370D 02 -0.78690 00 * 
* ~~.() &.u * 0.39890. 02 -0_ 2342D 02 - o. 5 8 7, 1 DOl * 
* ,,+4.0 10.0 • o ... 1000 02 -0.1915D 02 0.11700 02 * 
* 44.0 14.0 * O.4089D 02 -o. 1572D 02 0.21070 02 • 
* 44.0 18.0 * 0.4370D 02 0.2176 D 02 0_1635D 02 * 
* 44.0 2-'..U * 0.42540 02 -0.4241D 02 -0 .. 2269D 02 * 
* "+ (;. () -2 ~_ (J * 0.4041D 02 ü. '17180 02 -0.1222D 02 '" * 40.u -1 J; 0 * o. <+ UJD Ol -0 .. 8330D 01 0.1121D 02 * :e: 4(,.0 -1 ... 0 '" 0.4118D 02 0.3573D 02 O.4992D 02 >1< 

* ,+v.u -10. u >1< O.41iOD 02 -0.7484D 01 O. 19820 02 * 
* 4ü.O -6.1.! * 0.42720 02" "0.3989D 02 0.164bO 02 * 
* 40.U -L. () * 0.40510 02 -0.2584D 02 0.7172D 01 li< 

'* 4U.U 1~O * 0.4167D 02 -o. 11 ~5D 02 0 .. 1281D 02 * 
* ,+0.0 6. () '" 0.41110 02 - 0 .. 3265D 02 -0.2345D 02 >1< 

* 4v.U 1 ü. 0 * 0.3946D 02 -U .. 2847D 02 0.24420 01 * 
* 4".li 14.0 • 0.40~lD 02 - 0.2.7440 01 0.44010 02 * 
* 4u.u 1u.D * 0.4162D 02 0.4041D 01 -0.22530 02 '" * 4(;.U .Lt!.O • 0.390&D 02 0 .. 7971 D 00 -0.19070 {)2 * 
'" Jt:..O -2L.ü * 0.40600 02 " o. 2934D 02 -0.38820 02 * 
* J6.u - 1 B. (j * 0.4098D 02 0 .. 2045D 02 0.34070 02 * 
* 36.0 -14.0 * 0.3949D 02 0.2254 D 02 -0.1797 D 02 * 
* 36.0 -10.0 * ü. 3913D 02 0.1701D 02 -0.2817D 02 * 
* JO.O -o. C * 0_4160D 02 0 .. 1984D O~ 0_1259D 02 * 
* 3b.O -L. ;) * 0.3880D 02 0_46180 01 0.5829D 01 * 
* 3b .. Ù 2.0 * 0.4051D 02 0 .. 6397D 01 -0.IlO39D 01 * 

o '" 
3t...0 b.O * 0.3641D 02 -O_3213D 02 0.2912D 02 * 

'" 3t..O 10. U * 0.4015D 02 -0.2377D 02 O.1791D 02 * 
* 3iJ.l! 14 .. 0 ~ 0.3930D 02 O. 1804 D 02 0.36620 02 * 
'" 36'.0 1!; .. 0 * O.3886D 02 0.102BD 02 0.27310 02 * 
* 3tl.O 22.0 * O.3759D 0;2 -0.1021D 02 0.4456D 02 * 
* ~2. Ù - L2. 0 * 0.3 S69D 02 -0.1l38D 02 -0.8239D 01 * 
* 32.0 -lb.U * 0.3996D 02 -O.551dD 01 -0_2249D 02 * 
* JL.O -1~.U '" 0.3b38D 02 0.28951) 02 0.15020 01 * 
'* JL.a -1U.0 * 0.402.2D 02 0.5223D DL -0.231bD 02 * 
* 32.0 -6.0 * 0.3767D 02 O.2659D 01 -0.106BD 01 '" .. 32.0 -,2.0 '" 0.371.2D 02 -0.3208D 02 -ü.550BD 02 * 
'* 32.0 2.0 * 0.3738D 02 0.2347D 02 0.21530 01 .. .- 32. ü 6.0 * G.3808D 02 -0.4308D 01 -0.52390 01 * 
* J.L.O 10.0 * 0',,36810 02 - o. q3 04 D 02 -0.451+80 01 * 
* 32.0 1c+. j * 0.3b7qD 02 -U.5806D 01 -0.2047D 02 * 
* 32.0 l d_ 0 * O.404.:!D 02 o. 1242D 02 0 .. 2l3'2 D 02 * 
* 32.U 22_ 0 * O.3739D 0.2 0_11780.02 0.5396D 01 * 
* LfL.O -L.2.u * 0.3512D 02 -0.1931D 02 -0_ 581~D 02 * 
* .l8 .. 0 -18. Û .. 0.37390 02 .-O.3614D-Ol o. 34Db D 02 * 
* 2b. g -14.0 .. 0.3960D 02 o. 57~aD 02 0 .. 2002D 02 '" * ~b • -10.0 * O.340B) 02 -0_ 143.L0 U2 -O.3120D Oz * 
* 2t. Ù -6.0 * 0.3505D 02 .- 0.214 380 02 0.1201D 02 * 
* 28 .. 0 -L. Ù * 0.3708D 02 o. 13760 02 -0.8801 D 01 * 
'* Lb.a 2 .. 0 '" O.3327D 02 0.18730 02 0.8237 D Dl * 
'* il;. ü b.U li< O.3~97D 02 O.1044D 02 0 .. b34 8D 02 • 
* 26 .. 0 10.0 * 0.3S95D 02 O.~~81D 02 0.3107D g} * ! '" 28. Ù 14.0 *' 0.3637D 02 -0_3159D 00 -O. 1377D * 
'" ,,8. 0 lb.Ù .. O.3S19D 02 0.14107 D 02 -0.55970 02 • 
* ~b_O 22.0 * 0.3670D 02 -O • .2424D 02 0 .. 3773 D 02 * 
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* L4. (J -22.0 * O.3715D O:L -O. 12830 02 o. 1138D 02 * 
* 24.0 -18.0 * O.350tlD 02 ù.217GD 02 -0.1001D 02 * 
* 24. 0 -14.0 * 0.35Si:lD 02 u .... u65D 02 -0.Q690D 02 * • 24. V -1 Ù .. 1) * 0.3421D 02 -0.3()o30 02 . O.3834D 02 * 
* 24. tJ v.u * 0.3204lJ 02 -0,.4124D 02 O. 26b8 D 02 * 
* 2'1.0 -2.0 * u.3 .. '::19D 02 -O. 106E:!0 02 -0.5932D 01 * 
* L.4. U .t.A »; 0.4021D 02 0.3442D u2 -O. 1132D 01 * 
* ' - lJ.O * 1.I.34C7D C2 0.1484D Dl 0,. 63ij3D 01 * ":'''t. V 

* 24.0 10.0 .. O.3331D 02 0.1002D 02 -0.2637D 02 * ,.. 24. U 14.0 * 0.35S6D 02 -0.3834D DL -0.1192D 02 * 
* L.4.0 lti.O * O.3306D 02 0.2035D 02 -o. 14800 02 * 
* 24. J 22.J * 0.4112D 02 0.1262D 02 0.442&D 0.1 * 
* ~O. 0 -2~.O * 0.]551D C2 0.23980 02 -0.3009D 02 • 
* LU. 0 -Hi.O • 0.31&8D Q2 -0.6492D 01 0.2290D 02 • 
* ,LÛ_ U -14.U * 0.3431D 02 - O. S7 81 D 01 0.1+5630 o 1 * 
* 20. 0 -1 u. a • O.33B9D 02 0.16470 02 0.9666D 01 * 
* 20.0 -b.~ '" 0.3267D 02 O. 75420 01 - o. 517'OD 0' * t" Lv.O -2.u '" 0.3404D 02 -\).5192D 01 -0.2291 D 02 * 
* Lu.0 2.Q * 0.30890 02 -0.2Q68D 01 -0.1936D 02 *' 
* Lv. Ù 6.0 * 0.3Jb~D 02 -0,. 45b60 02 -0.8900D Dl * 
* 20. u 10. {j * 0.3679D 02 0 • .38580 DL 0.1136ù 02 * 
*' 20. Ü 14.0 * U.3407D 02 ü.2323D o:t -o. 93é19D 01 * 
* LO. () 18. Ù * û.3192D 02 o. S41bD 01 0.2006D 02 *' 
* LL. CI 22.0 * 0.32550 02 -ù.1113D O~ -0.2610D 02 * 
*' 16. (1 -2~_ Ù * 0.3464D 02 -0.1158D 02 0.3680D 02 *' 
* lE. 0 -18.0 • 0.3190D 02 -0.4653D 02 -o. 1229 D 02 * 
* 1(;. 0 -14.0 * 0.3ù3~D 02 0.3014D 02 -0.4423D 02 * 
*' lli. (; - fD. 0 * ù.3J45D 02 O.L600D 02 -0.5133D 01 * 
*' lb.O -6.0 ... 0.3200D 02 -0.5120D 01 0.1958D 02 * 
* 1 b. () -2.0 * 0.3077D 02 -0.46560 01 0.3953D 02 * 
* lt,. 0 2.0 * 0.3597D 02 0.3730D 02 0.5164D 02 * ..- 16.0 6.0 * 0.3104D 02 -0.2053D 02 0.4658D 00 * 

, 

* 16. G 10.0 ... C.31J3D 02 0.3135D 02 -0.5450D 02 * 
* lb.O 14_ () * O.3255D 02 -0.5038D 02 0.4174D 02 * 
* 1 L. () 1 H. 0 * 0.3200D 02 0.3791D 01 O.9725D 01 * 
* 1 L. 0 22.0 * 0.3J67D 02 0.4972D 02 -0.8861D 01 * :t 12. u -22. G * 0.31570 02 -0.11120 02 0.2364D 02 * 
* li. U - Hl. 0 * 0.3163D 02 -0.27770 02 0.3751D 01 * 
* 12. \) -l~.O * 0.3303D 02 0.30020 01 0,. 22280 02 * 
* 12.0 -10.0 * 0.3371D 02 0.2300D 02 o. 1140D 02 * 
* 1 i. 0 -0.0 * 0.3029D 02 -LJ.~1270 02 -o ... 525D 02 * 
>Ct 12.0 -2.0 * O.~O620 02 , 0.4743D 00 0.2273D 02 *-
* 1~. 0 2.0 * o. <J83D 02 -0.2334 D 01 -0.9412D 01 * 
* 12. u 0.0 * O.3165D 02 -0.17]OD 02 -0.52910 02 ' * -. 1 L. 0 10.U * 0.2993D 02 -O.3025D 02 0.3246D 02 * 
* 1~. 0 l4,. C * 0.32550 02 0.oB160 01 0.1I281D 02 * 
* 12. U 1d.O * O.2~8HD 02 -Ll.1596D 02 -0.57660 o 1 * 
* 1 L.. () 22 .. 0 * 0.3046D 02 0.2865D 02 0.00 Ob D 02 * 
* b.O -~2. 0 * U.3313D 02 O. B448D 01 -0.31480 02 * 
* f' b. u -lL.O * O.2~37D 02 0.3896D 01 -0.19230 02 * 
* a.'ü -1 ... 0 * 0.31Y6D 02 0.3139lJ 02 -o. 1388D 02 * 
* 8. Ü -lL.O * O.3294D 02 0.2897D 02 O. 14500 02 * 1 

* 8. 0. -6.0 * 0.20020 02 -0.9275D 01 -0,. 190,,w 02 * 
* &.0 -2.0 * 0.29510 ,02 -0.2000D 02 -0 .. 32080 02 * 
*' 8.0 2.0 *' 0 .. 2914D 02 70. 17570 02 0.18230 02 *' • G. U b.U * 0.3243D 02 0.2632D 01 0.30270 02 * * 8.0 1 ÎJ .. C * 0.31320 02 -o. 1337D 02 - 0,. 21 OHn 02 * 
* 8.0 14. Ù * 0.2795D 02 -0.3591n 02 -0.32570 02 * 
* b.O 1 b. 0 * 0.3'005D 02 0.1711D 02 -0.2239D 02 • 
* L.O 22. () * 0.3132D 02 -{J. 141~D 02 --0.3861n 02 * 
*' 4. (; '- 22.0 * C.29050 02 -0.31870 01 J. 1965D 02 * 
* 4.U -1é;.0 * 0.2é:i09D 02 -0.lG92D 02 0.38820 02 * 
*' 4.0 -1,*.0 * 0.27290 02 0.56880 00 0.177&D 02 * lit 4.0 ":'lu.0 * 0.311ùD 02 0.1710D 02 O.3404D 01 * 
* u.c -o.u *' 0.2762D 02 -o. 3493D 02 -0.2817D 02 * 
* ~. () -,.u •• 0,.2938D O..! 0 .. 1338;) li2 

. 
-0.43130 02 * 

* 4. G 2_1 0 * 0.3378D 02 0.49570 02 0.23230 02 *' 
* 4. U h. G ,* 0.L7~8D 02 -0.3742D DL 0.147JD 02 *' 

C~ * 4.0 10.0 * 0.2~61D 02 O.L.776D 01 -0 .. 23440 02 * 
'" 4 • (, 14.0 * v_2ô9~0 02 0.1835D 00 -0.1954D G2 * ,., 4.0 1 tL. () '" 0.31tJ1D 02 -0.1470D 01 -0.1285D 02 * 
* 4.0 2L.0 * 0.2727D 02 u. d4 04 D 01 -O.348f,D 01 * , 

fi, 
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* G.O -.a.,o * 0 .. 2639D 02 -O .. 2022D 02 -0.3457D 01 * 
* Ù.u - 1 d. û * 0 .. L711D 02 -0.7126D 01 -0 .. 3808D 02 * 
* U.ù -14.0 * O_2712D 02 O.14~2D 01 0.4544D 02 * 
*' (J.U -lu.:; ~ O.2704D 02 -0:J+053D 02 -0 ... 2449D 02 * 
* 0.0 -Cû * 0 ... 27J31) 02 -0.1756D 02 0.2532D 02 * 

1 

* G.u -L.Û * u_2b85D 02 -O.lo55D 02 0_ 7801 D o 1 * 
* lO L.U * 0 .. 2787D 02 O .. 3145D 02 -0.6492D 02 * 
* ' .. 0 L.O * O ... 299YD 02 0 .. 2619D 02 O.1937D 02 * 
* V.O 10. U '* O.2454D 02 -0 .. 2817D 02 O.1948D 02 * * o.v 1 4 _ lJ * ü.L587D 02 - D. 7b75D 00 -O_2702D 00 * 
* V.U 1 ti. 0 '" O .. 3U33D 02 O.5086D 01 -O.20ti5D 02 *' 
* (J.u 2~_ 0 * O.2750D 02 - 0 .. 114 lD- 0 l 0.1967D 02 * 
* -/;.0 -22.u * O.272'.1D 02 0.1695D 01 -0.1J37D 02 * 
* -4.Ù -10.0 * O.2bd9D 02 0_ 1624D' 02 O.2301D 02 * 
* -4.0 - 14 .. 0 * O.2559D 02 - 0.3981 D 02 0.2420D 02 * 
'" -4.0 -10.0 * 0 .. 2829 D 02 - o. 7260D 01 -0.7092D 01 *' Q, 

* -4.0 -b.U * O.2428D 02 - 0.1804 D 02 -O_7664D 00 * 
* -4.0 -L..O * 0 .. 2703D 02 -O.3551D 02 -0_2489D 01 * 
*' -4.0 2.0 * 0 .. 27b4D .02 -O.1677D 02 -0..,2230D 02 * 
* -4.0 0.(; * 0.2487D 02, -O.5508D 02 O.6629D 02 *' 
* -4.0 1 (). 0 * O.2487D 02 - 0 .. 69 43 D ,0 1 0_ 133 5D 01 't-

* , -4.0 14.0 * O.2611D 02 L 0 .. 14 04 D 02 -O.1428D 02 * 
* -4.0 16.0 . * 0.2387V o 2 - o. 522 5 D 0 1 -0 .. 2129D 02 * li- -4.0 2i.O * 0.269,31) 02 O.t523D 01 0_ 404 ln 02 * 
* -8. Li -~~. 0 * O.~ 548D 02 -O.J503D 01 • O..:8881D 01 * 
* :-8.0 -18.0 * 0.2669D.02' -0.3657D 02 -0 .. 2713D 01 * 
*' -8.0 -14.0 * O.2797D '02 O.58Y3D Cl 0_ 310 ,'D 02 * , * -b.O , -1U.O * 0.2553D 02 O.5572D 01 -0 .. 4333D 02 * 
'" -8.0 -ti.O * 0.2477D 02 O.1287D 02 O.1864D 02 * 
* -E.u -2 .. 0 * O.2399D 02 -0.4959D 02 -O.1348D 02 * 
* -&.0 2". U * O.2629D 02 O.4624D 02 -0 .. 5176D 02 * II< -8.0 CO *' 0.2 b06D 02 -U.2120D CJl O.4126D 02 * 
* -/j.ù 10.0 * O.2528D 02' 0.9031D 00 -O.4180D 02 * 
'" -b.O 14.0 * -{.l. 2738D 02 o. n04D 01 0 .. 2981D 02 * 
* -b.O 18.0 * O.2362D 02 - 0 .. 5612D 02 -0 .. 4934D 02 * 
II< -b.O 22. \J * 0.2769D 02 -O.8746D 01 0.6419'D 01 * 
* ,-12.V -;n.o * 0.2J90D 02 - 0.92 OB D 00 -0 .. 2075 D 02 , * 
* -1L.0 -10 .. 0 * 0_2516D 02 '0 .. 1556D 02 -0 .. 26290 02 * 
* -12.0 -14.0 *' 0.2839D 02 0 .. 3274D 02 -0.33040 02 * 
* .,.. 1 ~. 0 -10.U * 0.2511D 02 0.1893D 02 0 .. 5191 D 02 * 
* - 12.0 -0.0 * 0.2399D 02 -0_ 853 lD 01 O.4233D 02 * 
* -l~.O - L. 0 * 0 .. 2473D 02 -O.39b9D 02 0 .. 73B5D 01 * 
* - 12.0 .! .. 0 * 0 .. .2568D 02 -0.37B8D Ul 0.27580 02 * 
* - 12.0 6. () * O:'2488D 02 0_ 9858D 01 0.39110 01 * 
'" -12.0 10.0 * O.2476D 0.2 -0_2040D 02 0 .. 17520 02 * l~,. " 

* -12.0 1~. u * O.2429D 02 O .. 2682D 02 0_3260D 02 1* 

'" -12.\1 1 éJ .. U * O.2670n 02 -0.1474D 01 . -O.2025D 02 * 
* -lf 2~.O * 0.2594D 02 0.3175D 02 -0_5189D 02 * 
'" -1 .0 -2": .. 0 '" 0.2372D 02 -ù.7563D 01 0.18220 02 , * 
'" -1 .u -18.0 * 0.2531 D 02 -O.2491D 02 -O.3616D 02 * 
* - 1 • (i -14 .. 0 * O.2255D 02 0.~j5.2D Dl 0 .. 2725D 02 * 
* -;-16.0 -lu • .CJ * 0.2373D 02 -O.1869D 02 O. 1870D 02 * 
* - 1 t. • 0 - (J .. 0 * 0.2704D 02 0.2809D 02 O.1925D 02 * 
*' - 16 .. u -2_0 * 0_2475D 02 -0 .. 4!:)54D 02 0.5593D 02 * .. -1(,." 2.0, '" O.2343D 02 -0 • ..:034D 02 0.6805D 02 * 
* -lt. .. u tl.V .. ,0.2321 D 02 0.4981D 02 0.3132D 02 • 
* -16.\.1 10_ 0 '" 0.2604D 02 -0_1101D 02 0_ 2579D 02 * 
* -lli.O 14.0 * O.2454D 02 -0.otltl9D 00 O. '678D 02 '" *! -16.0 18. U * 0 .. 2378D 02 -J.3tl50D 02 -0_2462D 02 * 
'* - " L. 0 .22.u * O.2443D 02 -O.5597D 02 -o. 1668D ,02 * 
* -20.u -.22.ù '" 0 ... 2264D 02 -0.1530D 02 0 .. 1725D 02 * 
'" -2u.O -1M.O * 0;' 2 476D 02 O.5475D OJ O.8304D 01 * 
* - 20 • U - ]~. C * O.2294D 02 o .~370D ù2 

0 

-O.Q932D 02 * 
* -2u.1l -10. v * 0.2337D 02 ù. tJ777D ûl -O.1872D 02 * 

'" - 2::1.0 -6.0 '* O_2j~10 02 - ù. 32 83D 02 -O.2862D 02 , .. 
* -2u.\) -2.0 * 0.2342D 02 J .. 13èl5D 02 O. 1263D 02 * 
* -20. u 2. Ù '" O .. 2167D 02 -0.4530D 02 0.q363D 02 .. 
*' - ",0 .. (, o. () * 0.2570D 02"-0 .. 161BD DL -0.36440 02 * 
* -2u.t; 1 J. 0 * O.2205D 02 O.3977D 01 0.5959D 01 * '" -.LO.O 14.'; * O.22..::2D 02 -O.1494D 02 -0.3502D DO *' 
* -2U.O 1 ti .. 0 * 0.22490 02 -J.19JOD OL. O .. 2628D 01 • 
* - 20.0 22.u * 0.2\33D L2 -J.36610 02 0.20070 02 * 

.. 
'" 
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* - 24.0 -ù ... O * O.2250D 02 -0.2676D 02 -O.41D5D 02 * * - 24. ~ - 10.0 * O.2~86D 02 -0.1598D 02 -0.620oJ 02 * { * -.L4.0 -14.0 * O.2099D 02 o. 16 09D 02 -0.777aO 01 * . * - 24. 0 - 10.0 * O.2323D 02 u.3202D 02 O.J97bD 02 * . 
*" -;;;4. Ü -0.0 >1< O. 2U66 D 02 O.2d46D 02 O.22511D 02 * * -2<4 .. 0 -2.0 * O.2090D 02 - O. 2366 IJ 02 ( 0.3332D 02 * * -",4.u 2.U * u. L 081 D 02 -O.99TOD 01 -0.34890 02- * * - 24.0 u.\) * 0.2032D 02 O.307YD 02 0.35220 01 * * -24.Ù 10. v * 0.2285D 02 O.1270D O~ -0.38040 00 * * -2:".0 14.0 * O.2339D 02 ù.1389D 02 O. 16 02D 02 * * - ~4. Ci 18.0 * D.2171D OL - 0.3351 D OU -0.49020 02 * ". -.L4. Ù 22.0 * 0.2114D 02 -0.2523D 02 0.4696D 02 * iF -28.0 -22.0 * 0.2208D 02 J.7147D 01 0.26620 02 * * -ze.() .... ltl.O * 0.19~8D 02 -0.4954D 02 -0.7074 D 02 * * -2b.O -14.0 * O.2075D 02 -0.13720 02 -0.3240D 02 * ,.. - 2B. J -10.0 * 0.214DD 02 - o. 15 14D 02 0.1208D 02 * * -26. CI -6.0 * O.19b4D 02 0 .. 15b5D 01 O. 1802D 02 * * -Lb .. 0 -2.0 • 0.2025D 02 O.122uD 02 0.4192D 02 * * -28.0 .2 .. 0 * 042074D OL -0.70250 01 0.2391D 02·' * * .... 2t:l. 0 6.0 * 0.2072D 02 -0.5'5740 01 0 .. 215SD O~ .' * - 2El. 0 10.0 * 0 .. 1933D ,02 - ù. 4354D 02 -0.66490 01 * * - 28.0 1'4.0 * 0.21640 Oi -O ... 3012D 02 -0.3541D 01 * * ~2a .. O 18 .. 0 * O.1833D 02 -O. 1924D 02 -0.2294D 01 * * - 28.0 22.u * 0 .. 2057D 02 - O. 2320D 02 -O.1804D 02 * * -.Û .• û -L~. 0 * 0 .. 2169D 02 - 0 .. 4084 D 01 -0.3370D 02 * * - J2. u .-18.0 * 0 .. 20130 02 .... 0. 19580 O~ -0.1491D 02 * * ~- 3~. 0 -14.0 * 0.1821D U2 -0 .. b759D 01 0.4-684D 02 * * -32. Ù -10. C * 0.1995D 02 0.1227D 02 -O. 113~D 01 * * - 32.0 - 6.0 * 0.2174D 02 0 .. 1986D 02 0.198D02 * or -J~ .. O ' -~. 0 '* 0.18480 02 O. n480 02 O .. 1072D 02 * * -J2.0 2.0 * 0.20400 02 -O.4504D 02 0 .. 1321D 02 * '* -3~.() baO '* O.1904D 02 -O.2357D 02 -0 .. 39020 02 * 
* -J2.u 1ù.0 * 0.18050 02 -()'.2664D 02 O.2022D 02 * '" - J~. 0 14_ 0 * 0.2095D 02 -0.34680 '02 -0.3830D 01 '" * -32_ 0 18. C . * 0.18390 02 - 0 .. 5427 D 02 0 .. 2306D 02 * 
* -32 .. 0 22.0 * 0.1963D 02 -0.4674D 01 0.51020 02 * 
------------~-----------------------------------------------

ST AT.ISTICàL I{ESULTS: 
--------------------

~ 
!1EAN VALUE STANDABD OEVIATION 

X-DI aEc:nON u.301D 02 O.&88D 01 
l-OIREC'Ilul:i -0 .. 319 Il 01 . O.242D 02 
Z-DIbECTION o. 105D 01 0 .. 283D 02· 

\ 
\ 
\ 

1) 

. 
\ h 

" 
\ ,-

" 
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EVALUATEu STlillIN FIELD AT POINT (4L) 

-----------------------~-----~-------------------------------
*lLEdEKT* EXl EYY *ELEMENT* EXX EYY * 
*-------*---------------------*-------*-~-------------------* 
* 1, 1 '*' 
* 1, L * 
'" 1, J * '* 1, 4 * 
* 1, 5 * * l, 6 * * 1, 7 * 
• 1, 6 * ,. 1, 51 * 
'* 1,10 * * 1,11* 
'* 3, 1 * * 3, ~ * 
• .J, ..s * 
'"' 3, .. * * 3, :, '* * 3 6 * * 3; 7 * '* J, tl * * 3, S * * 3, 10 '* '* J,11 * 
'* 5 1 * * 5'-~* 
* 5' 3 * * 5' 4 * 
,. 5' 5 '* 
* 5" (, *' 
• 5' 7 * * 5: 8'. 
* 5, 9 '* * 5 10 * * S"1 * 
• '7; 1 '" '* 7, 2 * * 7, 3 * * 7, 4 * * 7, 5 * * 7, t> * * 7, 7 * * 7, 8 * '* 7, 9 ~* * 7,,11,) * * 7,11 * 
'* 9" 1 '* '* ~, 2 * * 9, 3 '* * 9, 4 * '* g, 5 '* '* 9 6-* '* 9' 7 .. 
,~ 9' 8 * 
'* 9: ~ * * S , 10 * '* 9,11 * '* 11, 1 * * 11, 2 * * 11, 3 ~ 
'* 11, 4 l * 11, 5 * 11 t L * '* 11, 7 * '* 11, CJ ~ 

:1-12D-03 -O.40D-02 * 
v. leD~03 -O.95D-02 * 
ù.36D-03 O.55D-02 * 

-Q.59Ü-JJ -0.86D-02 * 
- G_ 2 ~i)- [) 3 O. 1 2D- 01 * 

0.44D-û3 O.7bD-03 * 
-0.1SD-03 0.24D-02 * 
-O. jOJ-03 -0_11D-02 * 
O.JdO-~3 -0.86D-03 '* 
0.17D-03 -0.94D-02 * 
O. S.iD- 03 0.16D-0 1 * 
O. 1 20 - 0 2 0 • 2 2 D- 0 2 '* 
0_~oj)-03 -0.52D-03 * 
0.ï!3D-û3 0.14D-02 '* 

-0.27D-03 ~0.71D-03 * 
o. ~CO-03 O.3~D-02 4< 
0.420-03 -0.44D-ü3 * 
v.7dD-03 0.96D-02 '* 

-0.,42D-·03 -0.21D-02 * 
0.84D-03 -O. 1 UD-O 1 * 
U.o~D-03 0.190-02 '* 

-0.3~D-03 0.51D-02 * 
-u. 51 D-03 -0.4 8D-Q 2 * 

v.58D-03 -0.14D-01 * 
Ù _ 1 U D-Ü ~ . O. 180-0 1 * 

-0.490-04 0.25D-02 * 
0.bOD-03 -0.950-02 * 
u. 52lJ-{) 3 -O. 12D-0 2 '* 

- O. 1 70- 02 0 • 2 1 0- 0 2 '* 
0.15D-02 -0.48D-02 * 
0.6ùO-03 0.750-02 * 
0_200-03 -0.100-01 '* 
ù.5JD-03 0.16D-01 * 
0.22D-03 0.7bD-û2. 

-0.S4D-U4 -0.180-03 '* 
Ù.~~D-03 -0.5bO-02 '* 
0.11D-03 0.22D-02 * 
o. 170-03 0 .. 32D-0 2 * 
ü.BlD-03 -0.b8D-03 * 

-o. 13D-02 0.110-01 '* 
0 .. 65D-u] -0.21D-Ol * 
u. "j4!)-O.2 0.380-02 * 
O. 38D-0 3 0.3 SD-D2 '" 

-0.19D-04 0.510-02 * 
-0.3YD-G3 0-:. 4 2D- 02 * 

0.570-03 -0.170-02 * 
0_27D-03 -0_50D-02 * 
U.19j)-03 0 .. 190-01 * 
O.57D-03 -O.13D-Ol * 
U.330-(J3 o. 700- 03 * 
0.17D-03 0.370-02 * 

-0_20,;)-03 ,O.32D-02 * 
-0.35D-03 -0.93D-02 * 

O.12.i)-02 0.570-02 '* 
-0.1+30-04 ,- 0.110-01 '* 

O.66D-U3 0.19D-02 '* 
Û.~4D-03 ~0_29D-02 * 
v. ~3D-(J4 -0.41D-02 * 
O.lùD-O~ 0.13D-01 '* 
O.7JD-04 -0.12D-Ol * 
0.1~D-03 -0 .. YUD-02 • 
li. 150- 02 0.220-01. 

-u.o$D-03 -o. 1J~01 '* 

2, 1 * -0.45D-04 o. 6lfO-02 "* 
2, 2 * (J. 880- 04 -O. 110-01 * 
2,3* 0.42D-03 0.110-01 * 
2, 4 * 0.52D-OJ -0.120-01 * 
2, 5 * 0.28D-03 0.160-01 * 
2, 6 * 0.430-03 -0.36D-02 '* 
2, 7 * 0.29D-03 0_53D-02 * 
2, 8 * 0.120-02 -0.100-02 * 
2, 9 * -0.nD-03 -0_640-02 * 
2,10 * 0.23D-03 -O. 17D-02 '* 
2 , 1 1 * O. 6 9 D - 03 O. 8 1 0-° 3 * 
4, 1 * 0.140-03 -0.15D-02 '* 
If , 2 * O. 640 - 03 - 0 .. b 6 D- 02 '* b' 
4, 3 * -0.810-03 -0.58D-02 * 
4, ~ * 0.160-02 0.12D-Ol * 
4, :> * 0.650-03 0.870-02 * 
q , 6 * O. 920- 05 - O. 1 q D- 0 1 '* 
4 , 7 * 0 .. 1 0 D - 02 O. 69 0- 02 '* 
4, 8 * -0.47D-03 0.97D-02 * 
4 , 9 * 0 • 2 1 0- 03 - O. 93 D- 02 * 
4, l 0 * 0.930-04 -0.46 D-02 " 
4 , 1 1 * 0 _ 13 0 - 02 o. 1 6 D-03 * 
6 , 1 * O. 4 1 0- 03 - O. 86 p- 02 * 
6, 2" 0 .. ,8SD-03 -0.47 D-02 * 
6, 3 * 0.32D-03 O.l&D-Ol '* 
6, 4 * 0_81D-04 0 .. 27D-02 * 
6, 5 * -0_850-05 -0.61 D-02 * 
6, 6 * 0.240-03 -0.13D-01 '* 
6, 7 * O~23D-02 O.82D-02 * 
6, f:j * 0.110-03 -0.41D-02 * 
6, 9 * -0_87D-03 O.1QO-ùl * 
6,10 * 0.37D-03 -0_15D-01 * 
6,11 * 0.290-03 0.19D-02 '* 
B, l * 0_770-03 O.92U-02 * 
8, 2 * 0.68D-04 -0.200-01 * 
8 , 3 * -O. 6 70- 03 O. 1 0 D- 02 * 
8, 4 * -0 .. 64D-04 0.780-0~ '* 
8, 5 * 0.430-03 -0.120-03 '" 
8, b '* -0.11D-04 -0.100-01 * 
6, 7 * 0.150-02 0.16D"'01 * 
8, b * -0 .. 15D-03 -o. 14D-Ol * 
8, 9 * 0.280-03 0.20D-Ol '" 
8, 1 0 * - O. 1 6 D- 05 - O. 1 Q D- 0 1 '" 
8 , 1 1 * 0 • 5 3 0 - 0 3 -O. 1 1 D- 0 1 * 

1 0 , l * O. 1 0 D- 02 O. 1 1 0 - 02 • 
10, 2 * 0.320-03 -0.'69D-02 '* 
10,3* 0.120-02 0.61D-03 * 
10, 4 * 0.44D-03 0.96D-02 '* 
10, 5 * 0.~9D-04 0.270-02 * 
10, 6 * O.33n-04 -0.61 D-03 '" 
10, 7 * -0.120-02 -0.51D-U2 * 
10, 8 * 0 .. lJO-02 0.400-02 '" 
10, 9 * '0.3eO-03 0.560-02 * 
10,10 * O.25n-03 -O_13D-01 * 
10,11 * -0.39D-03 0.780-02 * 
1~ l * -O .. 22D-03 --0.330-02 '* 
11' 2 '" 0.5ôo-04 -0.21 D-02 * 
12: 3 * 0_38D-03 0_ 100-01 * 
12, .~ * -0 • .310-03 -0.570-02 * 
12, ::> * o. 761)- 03 0 .. 25D-03 * 
12 • 6" o. 4 fi D~~ - o. 1 3 D- 01 * 
12,7* O.58D-oa"-.,0.13D-02 '* 
12, ri * 0'. 13D- 02 'O.,~O' '* 
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l , 
* 11, Si * U.13D-C2 O. b SD-O 3 * 12, 9 * -0.810-04 -O. b9D-02 '* 
'* 11, 1 J '* 0.27ù-ù3 O.41V-OJ * 12 ,10 * -0.590-04 -O. 160-02 * ( * 1 1 , 1 1 '" O_3~D-ùJ -u. 2 5D-O 2 * 12, 11 * 0.160-02 0.lQD-02 * 
'* 1 J,v, l '* a.~5D-03 -0.30D-02 * 1 L! , 1 '* 0.390-03 o. 83D- 02 '* 
* 13 Go * 0.4~ù-04 O.14:J-()1 * 14 , 2 * 0.38D-0) -0.11 D-Ol '* ~ 1 '") , '") 

'* -O.59u-a3 -0.81D-02 * 14, 3 '* -0.11 D-03 v.BOD-04 '* .), J 

'* 1 J, ~ '* J.{'YD-03 u.27D-02 '* 14 , 4 '* O. 10D-03 -0.113D-02 '* 
* 13 5 "" -u.l~D-03 0.44D-02 * 1~, 5 * 0.190-03 ù.16D-Ol * 
* 13: 0 '* O.7bD-03 -O.47D-(j2 * 14, t * -O.19D-03 -0.2~D-Ol * '* 13, 7 * 0 • .3 4u-OJ O.96D-02 * 14, 7 * 0.15D-03 o. 12 D-O 1 * 
* 1 J, 8 * -0.30D-03 - O. 120- 01 * 14 , 8 * 0.290-03 -0.76D-03 * 
* 13 9 '* -O. 'lOD-O) -0.520-02 * 14, 9 '* 0.130-03 -0.330-03 * 
* 13: 10 * -O.j~ù-ù3 0.480-02 * 14,10 '* 0.770-03 O. 15 D-O 1 * 
* 13,11 '* u.b2D-04 -O. 29D-O 2 * 14,11 * -o. 77D-03 -0.12D-Ol * 
* 15, 1 ~ 0_ 4.6[,,- 04 -0.41D-02 * 16, 1 * 0.270-03 0.43D-02 '* 
'" ï5 L * -o. 3~ü-04 -0.430-02 * 16, 2 * O. l 40-03 -0.680-02 * 
* 15: .3 :t 0.15D-ù2 0.J50-02 * 16, 3 * -0.980-04 0.530-02 * 
* 15, 4 * O.35n-03 0 .• 69D-02 * 16 , 4 * O. H80-04 -O. 12 D-O 1 * 
* 15, c: '* -0.76D-03 0.78D-02 * 16, 5 *~ 0.780-03 0.19D-01 * J 

'* 1 S, t:. '* -0.450-05 - 0.900- 02 * 16, b * 0.33D-03 -0.700-02 * * 15, 7 * O.56D-OJ -0.34ù-02 * 16, 7 * 0.390-03 -0.18D-Ol * * -15, b * 0.42D-03 0.760-02 * 16, 8 '* -0.62D-03 o. 150- 0 1 * * 15, 9 '* - (J. 3 20-03 - O.l~W-O 1 * 16 9 * O.10D-02 -0.260-02 * * 15,10 * -O.b2D-04 0.710-02 * 16: 10 * 0.58D'-03 0.95D-02 * * 1S,11 * (,.7.Jj)-OJ -0.830-02 * 16.11 * 0.320-03 0.44D-02 * * 17, 1 * v. 3 bD-iJ4 -0.5,,0-02 * 18, 1 * O.10D-03 -0.270-02 *-

* 17, 2 '* O. ~ e~-u3 -0.46D-02 * 18, 2 * 0.890-03 -0.800- 02 * 
* 17, 3 .. o. ~ 9::>-03 0.420-02 * 18, 3 * 0.600-04 -O. 4J D-02 * 
* 17, 4 * 0.360-04 0.990-02 * 113, '+ * 0.460-03 0.890-03 * 
* 17 1 ~ * O. 8 10- 03 - 0.120- 01 * 18, 5 * 0.250-03 o. 13.0-01 * li' 17, 6 ;;r: 0.030-03 0.150-01 * 1 B, 6 * O.16D-03 -0.3~0-02 * 
'* 17 , 7 * ,.. 'O. 26D-Ù) -0.7 3D-0 2 * 18, 7 * 0.18.L)-04 -0.10D-Ol * 

u *- 17, 8 * Ù.l~D-02 -0.500- 02 * 1 a, 0 * -0.10D-03 0.45 D-02 * 
* 1 7, ') '* -li. 20 i)-O 3 0.47D-02 * 18, 9 * 0.880-03 -0.300-03 * 
* 17, 10 ~ -U.2~i)-OJ 0.110-02 * 18,10 * O.44D-03 0.360-02 * 
* 17,11 * O.19Ù-OJ O. 4JD- 02 * 18,11 * 0.850- 03 0.62D-02 * 
* 1 ~, 1 *- O.9bO-04 O. 14-0-01 * * * 

. 
* 19, 2 *- -('.21D-{)J -0.900-02 * * * 
* 19, ) * J.b30-03 0.360-03 * * * *- 19, 1; * 0.:>6;)-03 -0.'+20-02 * * * 
* 19, 5 *' -0.52D-03 -0.270-02 * * * 
* 1:, , & * 0.440-03 0.480-02 * * *-

'* 1 Y 1 7 '* 0.860-04 -0.360- 03 * * * 
* 19, d -* 0.42D-03 O.95D-02 * * * 
'" 19, 9 :$: O.J~0-03 -0.34D-02 * * * 
* 19,1 U '* 0.17 D-03 -0.27D-02 .* * * 
* 19, 11 * -0.16ù-04 0 .. 99D-03 * * * _____________________________ t-__ ~ ___________ --____ --__ -

51' ;'.1 IS'! LeAL li.!:. SULTS: 
--------------------

MEAN VALUE STANDARD DEVIATION 
XA-SThiiIN:' O • .t84,0-03 0.5509D-03 

- YY-3'l'ItAl. N: J.11::19 0-04 0.8_671D-02 

... 

1 ( 

, -. 
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ûECCN.3TliUC'IION 1\ESDLTS OF INTEBFEfiOG RU: 

t 
( 5(() Ot THE NEI'IS-PhINT PAPEE. SAMPLE i38 

CUI1MULATIVE DEFOR!1I.TION) 

------------------------------------------------------------
;: C()-Oè-,iJINftTES * DE F 0 flMTI ONS * 
* X Y * X Y Z * .----------------*-----------------------------------------* 
* 44.U -22.0 * ù.5137D 02 -O.~173D 02 O.1004D 02 * 
* 44.U -1 d.O * O.5121D 02 0.8271D 01 -0.9430D 01 * 
* 44.J - 14.0 * Q. 52 04D 02 -0:'4345D 02 -O. 22Y8 D 02 * 

1fF. 44.Ù -1 v.0 * 0 .. 5237D 02 O. 4700 D 01 -0.1258D 02 * 
* "'4.U -':J.o * O.5189D 02 0.2304D 01 0 .. 3017D 02 * 
'" 4<4.0 -2.0 * 0.48S5D 02 0.1747D O~ 0.2738D 02 * 
'" ... 4 .. 0 ' 2.0 * 0.5102D 02 -0.7108D 01 -0.2868D 01 * 
* 44.0 b.O * 0.5255D C2 - O. 22J6 D 02 0_3214D 00 '" * Lf4.0 10.0 * O.4ti23D 02 -0.1981D 02 -0.1286D 02 ,* 
* 44.0 1 ... U * O.4Y09D 02 - O. ~411 D 02 -0.1351 D 02 '" 
'" 44.U 1 d. Ù * 0.4849D 02 0.1787D 02 -0.1529D 02 * 
* 44.0 22.U * 0.4950D 02 -0.1410D 02 0.1518D 02 * 
'" ... v.V -22. Ù * 0.502311 02 0.7773D 01 0.7796D 01 * 
* 40.0 -llj.O * O.~931D 02 ù.4289D 02 -0.1651D C2 * 
* 4J.0 - H.~ * ü.513SD 02 0.1134D 02 -0.6290D 02 * 
* .. G. J -10.0 * u. S225D 02 - 0.5533 D 02 -O.2692D 02 * :;: 4" (, -o. :) * 0.4959D 02 -O. 171f3D O~ -0.1639D 02 * v.u 

'" !+ 0.0 -2 .. 0 :0: O.5091D 0.2 -0 .. 3554D 02 0.6290D 00 * 
* 4Û.U 2.u * 0.4720D 02 -0.529bD 02 -0.8388D 01 "", 

* !.lÛ.ü 0.0 * O.5091D 02 - O. 160b D 02 0.2487D 02 *-

* 4v.0 1ù .. 0 * 0.4786D 02 0.2141D 01 -O.122JD 02 * 
* '-fu.J 14.0 * 0.5126D 02 -0.9142D 01 - o. 4118D 02 li: 

* .. w. 0 18.0 * 0.526)ù 02 0.1757D 02 0.2062D 02 * 
* 40.0 22! U * 0.51900 02 O.1677D 01 0.2306D 02 * 
* 3 t.. () -22.0 * O. ~ 856D. 02 -0.1430D 00 0.282 D 02 "* 
* 30.0 -10.0 * 0.49380 02 0.2011D 02 -0_3022D 02 * 
* 36.0 -14.J * 0.41)72D 02 -o. 1555D 02 O.1803D 02 * 
* 36. U ' - 1 O. \) '" 0.4923D 02 -0.S14SD 02 0.3051 D 02 * 
* 3t.O -.t.0 * 0 .. 5241D 02 -0.1637D 02 -O .. 3990D 01 * 
* 30.0 - 2.0 * 0.4802D 02 0.4071D 01 -O.1747D 02 * 
'" 36.\0 2.ù * O.4819D 02 -0 .. 6311D 02 0.1727D 01 * ... 3tJ.O 6.0 * 0.5050D 02 - o. 2059D 02 -0.1539D 02 '" 
'" Jô.O 1 ù. 0 * O. Ii 853D 02 o. 1801 D 02 -0.3867 D 02 *-

* 36.8 14.0 * 0.4987D 02 -0.2906D 02 -0.3538D 02 * * JtJ.ù l&.C * O .. 4dHD 02 - o. 3769D 02 -0.1403D 02 * 
* 3t-." 22.0 * 0.5006D 02 -0.1019D 02 -0.5230,0 02 * 
'" 32.J -2~.(J * O. Il B02J 02 -o. 1142D 02 0.4806,'D 01 * 
* JL.O' -18.0 .. ù.J.t761D 02 0.1756D 01 0.1571+D 02 * >(0: 32.0 -14. Ù * 0.47940 02 -0.2239D 02 0_2382D 01 * 
* :)~. 0 -10.0 .. O .. 4944D Di 0.4529D 01 0.2851D 01 * 
'" 32. u -6.0 * 0.44910 02 -O.2957D 02 -0_1,187D 02 * 
* ].2.u - 2. Ù * O. 4 ~JltbD 02 0.8229D 01 0.424.5D 02 * * J2.u 2.0 * U.4d07D 02 0.7954D Cl 0.1070D 02 * ... 32.U 0.0 * 0.4524D 02 -O.2797D U2 -0 .. 1222D '02 * ..,.. 

* 3L.U 10.0 .. 0.4567D 02 O.30S7D 02 O. 11 O~ D 102 * 
* 3~. U 14.0 * 0.4893D 02 0.2737D 02 -0.8596D 00 * '* )L.O 1 8.0 * 0.4 BL3D 02 -O.60b9D 02 -O. 1819 D 02 * 
'* 32. Ù 2~. 0 * 0.47390 02 -0.9340D 01 -0 .. 1131D 02, * 
* 2b.O -22.0 * 0.4 b04D 02 O.1171D 02 0.5447D 02 * 
* ,,8.0 -1~. 0 .. 0.46480 02 0.J939D 02 -0.2541 D 02 * 
* 2b.~ ;..-1'0.0 * 0.459~D 02' O. 'fo57D g~ -0.1440D 02 .. 
.:< ~W. -10.0 * 0.462 D 02 ·O.3341D O.16~9D 02 * 
* 2E.u -6.v * 0.4574D 02 - O. ,,&03 D CL -0.48 3D 01 * 
* ':;é,.J -2.0 * 0.4017D 02 -0.317bD 02 0.3221D 01 * >(0: ~8.û .:..0 * 0.4b75D 02 -O .. b819D 01 O.10b9D 02 .. 
* 2b.ù Ù.V ;0< O.4d4dD· 02 0.3631D 02 -0.543uD 02 * 
* A!6 .. 0 l ù. 0 * O.~ 580D 02' O.13ûD 01 -'0.3064 D 02 * 
* /28.0 14 .. ù * D.4827D 02 -0.40ô5D 02 0 .. 2J 11 D 02 .. 
* ,- 2",.0 1 U. Ù '* .0.4Lt79D 02 -J. 1~blD 02 0.'4811 D 02 * ~ 2t..Ù ;u. [) .. ().4odlD 02 - 0_ 33SED DL -0_355t1.:J 02 * 

( 

( ! \ 
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* 24.u -22.0 :cc 0 .. 4540D 02 O.1269D 02 -O.7334D 01 * * 24.u -H.,.U "* O.4b18n 02 0.981+4D 00 0 .. 1582D 02 * * 24. (; - 14. G "* 0.44139D 02 -0.362.3D 02 O.422bD 0.2 * :cc L4.0 -lU.v "* 0.4550D 02 -o. 7671:3D 01 -0.3807D 02 * :cc 24.0 - b. (j * 0.4J5YD 02 0 .. 2115D 02 -0.3601 D 02 * '* .!4.U -;';'.0 * 0.4495::> 02 O.Ç,589D 01 0.9105D o 1 * ::< 24.0 ".0 * 0.4523D 02 -o. 1374D 02 -0 .. 6799D 01 * 
f 

:cc 24.J 6.0 :cc 0.4"'57D C" -O.72JOD 01 -0.1793:> 02 * * 24.U lJ.O "* 0.4001D 02 J.7781D 00 0 .. 3560D 02 * "* .!4.v 14.0 '* 0.43330 02 -O.2323D 02 O. 18 03D 02 * :cc 24.0 18. Ù * 0 .. 4:!44D 02 \-0.14.!3D 01 O.3154D 01 * * 24.0 ~L. .. C * 0.4746D 02 -o. 1706D 02 -0 .. 1417D 02 * "* .!L.O -22. Û * 0.,+54,80 02 -0 .. 90110 01 0.2541D 02 * :cc 20.v -l'd. U * 0.44060 02 0.16730 02 -0.1627D 02 * * "lI.v -14.0 * 0.46060 02 -0 .. 1021D 02 -0.5086D 01 * ~ 20.0 -1 C. 0 * 0.4494D 02 ~0.48940 02 0.8950D 01 * :cc 20.0 -6.0 :cc D. 4 573D 02 -0.24910 02 -0.3565D 01 * '* .iO.O - 2.0 * 0.4189D 02 0.383.40 02 0.9010D 01 * * 2C.V 2.0 *' 0.4388D 02 0.1830D 02 0.1982D 02 * * :iO.O L.v *' 0.4408D 02 O. 1282D 02 0.8769D 01 * .. "ù.ù 1 ù. 0 * 0.45400 02 0.1589 D 01 -0.4774D 01 * * 2IJ.ù 1~.{) * 0.4559D 02 - 0.6896 D 01 o. 32 ~70 01 * .. * :.W.v 18.0 * 0.43930 02 0.2338D 00 -O. 1177 D 02 * :cc .!U.O L2.0 * 0.43130 02 0.2103D 02 0.2973D 02 * .. ltJ.U - 2~. (j * O .... 228D 02 -0.2096D 02 -0.50140 02 * >1< lb.O -18. C * 0.~4880 02 -0 .. 2045D 02 0.5022D 01 :cc 
* 1&.0 -14.0 * O. 3~23V 02 -0.3867D 01 0.37160 02 * * 16.0 -l Ù. 0 * 0.41550 02 - 0.18520,02 -0.3635D 01 * * lt..O -0.0 * 0.42300 02 0.1273D 02 -0.830~D 01 ., 
* ltJ.O -2 .. 0 :cr: 0.4169D 02 0.5603 D 01 -0.469 D 02 >1< :cc 10.0 2.0 * 0_3~95D 02 -0.4453D~,~~ -0.6317D 02 * * 16.0 tJ.O :cc 0 .. 4188D 02 -0.4504D , 0.5537D 01 * * 16.0 1(i.O * 0.3938D 02 0.1943D 0 \) 0 .. 5192D 02 * * 10.,0 14.0 * O.I~254D 02 -0.1563D 01'1 1-0.3982D 02 * >« 1b.U la.O * 0.3679D 02 0.4379D 0 -0.1875D 02 :cc 
* 16.0 2~.0 * 0.39690 02 0.1764 D 02 0.1590 D 02 * * 12.0 -22.U * 0.4110D 02 - o. 2377D 02 -0.3679D 02 * * 1L.0 - 10.0 * 0 .. 38800 02 0.2205D 02 -0.9426D 01 * * l~.U -14.0 * O.4025D 02 0 .. 13880 01 -0.1621 D' 02 * * 1" ' -1 Ù. 0 :cc 0.43180 02 0.3607D 02 -0.1416D 02 * 

L.U 

* 12.0 - f,I'o 0 * 0.4131D 02 -0.2637D 02 0.3360D 02' *, :cr: 12.0 -2.0 * 0.4070D 02( -o. 17790 02 -0.2154D 0-2 * ,.. 12.0 ".0 * Q.3 '1060 02 -0.6979D 01 0.1211D 02 * * lLU lI.O * 0.3780D 02 -0.4011D 02 0.54220 02 * * 12.0 lU.O * 0.4090D 02 0.32810 02 -0.37150 02 * * 1~. U 14 .. 0 * 0.4041D 02 -0_5296D 02 -0.4047 D 02 * "" 12.0 Hl.O * 0.3948D 02 -0 .. 296~0 02 0.118.4D 02 * * 1 ~. () 2~. 0 * 0.39930 02 -0.3222'D 02 - 0 .. 72020 02 * * t· a -22.0 * .0.3BB70 02 -0.57640 02 0 .. 4283D 02 * '" • V -l/J.ù * 0.4205D 02 O. '1828D 01 0.1955D 02 * * S.O -14.0 * O.3d250 02 -O.3067D 02 -0.62360 01 * '* b.O -10.0 *- O.3865D 02 O.1656D 02 -0 .. 1583D 02 * * 8.0 -(J.u * 0.3068D 02 0~2167D 02 0.30150 02 * li< f...ù -:i. V * 0.38190 02 :- U .. 8602 D 01 0 .. 9119 DOl * "* b.O L .. U * O.4010D 02 1-0.6616D 02 -0.36330 02 * * 8.0 f.. .. O * 0.4 D29D 02 J 0 .. 3366 D O~ -0 .. 3802D 02 * * b.O 1ù.0 *' 0.3870D 02 -0 .. 3385D 02 0.38b30 02 *' * 8.0 14.0 * 0'.3677D 02. 0 .. 1308D 02 O. 1753D 02 * * B.O H.J .. ù * 0 • .38040 02 0.8794 D 01 0.3517D 02 * * h.U 22.'0 :cc 0.4164D 02 0.9051D 00 0.3923D 02 * * 4.0 -2'::':.0 -* 0.3800D 02 -0.2907D 01 -0 .. 2155D 02 * * 4.0 -1 d.U *- 0 .. 3296D 02 G.2502D 02 -0.4838D 02 * * 4.0 - 14.0 * 0.3738D 02 o. 123BD\ 02 -0 .. 4027D 02 * * 4.0 -llJ.u * ù.37tJ8D O~ -0.22~7D \02 -0.13690 02 * * 4.G -0.0 * 0.3907 D 02 u. 20000 01 0 .. 29370 02 * * 4 .. 0 - ~.u * 0.3768D O~ O. 548.i 0 01 0.35470 02 * :cr: 4.0 2 .. 0 * 0.35120 02 0 .. 2115D 02 -0.22100 U2 * * 4~(J b.O * 0.3403D 02 o. BBS5D 01 -o. 1323D 02 *-.*, 4 .. (J , 1 v. C :cr: O.3~32D 02 -0 .. 3317D 02 0.9781 D 01 * :cr: , 4.0 14.0 :cr: 0.354 9R 02 0.2050D U2 0.9831D 01 * "* 4.0 18.U .. 0.3544 02 0 .. 2HOD 02 0 .. 7027 D 01 * :cr: 4.0 2~.ü * O.3420D 02 -0_ 170t>.) 02 -O .. 7421D 01 * 
, 
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"" 0.0 -22.0 * 0.3544D 02 -0.3179D 02 O. 1720D 02 * 
* u.o - 10_ li * 0.32710 02 -0 ... 2258D 02 0 ... 4065D 02 '" 

( '" O.() -1 .... 0 * 0.3557D 02 o. b077D 01 -0.6267D 02 * 
'" V.U -10.0 * 0.3~31D 02 0.2141D 02 0.23S9D 02 * 
* CI.u - 6. C * 0.33710 02 0.1519D 02 -0.14~8D 02 *' 
* 0_ 0 -~.(; * O.3c.31D 02 -0.4904D 02 -0.1212D 02 * 
'" 0 ... () L. Ù * 0.31+490 02 -o. 13B7D 01 O.4073D 02 * 
'" U.O 0.0 * 0.3.:296D 02 0.1043D 02 -0.6536D 00 * 
* 0.0 1u.u * 0.3548D 02 O.952YD 01 -0_JtJ46D 02 '" 
'" o.u 1 ..... 0 * 0.3286D 02 -0_lY52D 02 0.1941D 01 * 
'" 0.0 18.0 * U.30S3D 02 O.2599D 01 0_ 2059D 02 * 
*' 0.0 22.u * 0.358Jb 02 - O. 1963D 01 -0.8081 D 01 * 
* -4.0 -22_0 * 0.3759D 02 -0.1240D 02 -0 ... ,+20J D 00 * 
'* -4. J -lU.ù *' 0.3377D 02 o. 1061D 02 -0.2337D 02 " 
* -4.0 -14 ... 0 * 0_3540D 02 -0.70380 01 -0.1980D 02 * 
* -4.0 -1'.1.0 * 0.31520 02 -O. 3202D 02 0.2589D 02 * 
* -4.0 -0.0 * 0 .. 36490 02 -0 .. 3286D 02 -0.27580 02 * 
'" -4.0 -2.0 '" 0.34250 02 -(J.51920 02 -0.1407D 02 * 
* -4. Ü 2_0 '" 0.35490 02 o. 21660 02 O. 1089D 02 * 
* -4.0 0.0 * 0.32420 02 -0 .. 73060 01 -0.53170 02 * 
* -1+.0 10.0 :0: 0 .. 31670 02 O. 9570D 01 -0_ 9097D 01 * 
>1< -4.0 14.0 '" O.3487D 02 O. 1342D 02 0.2048D 02 * 
* -4.0 18.0 * 0.33040 02 -0.38010 02 -O.1007D 02 * 
* -4. Ù 22.0 * 0 .. 34600 02 -0.42610 02 -O.4082D 02 * 
'" -8.0 -2~.0 * 0.3583D 02 -0 .. 53 BD 01 0.275bD 01 * ' 
* -~. 0 -ld.O * U.3566D 02 -O. 5575D 01 -0.91890 01 * 
* -El.u :"'14.0 * '0.3304D 02 -0.85550 01 -0.3219D 02 * 
* -8_ 0 -lu.u * O.3477D 02 0.28710 01 O.J9250 02 * 
'" -8.0 -6.0 * 0.3u94D 02 ù_ 10380 02 -0_22980 02 * 
* -8.u -2.0 * 0_31960 02 0 .. 27470 02 0_3030D 02 * 
* -8 .. 0 2.0 * Ù.3185D 02 0_ 6021D 01 O.2078D 02 * 
* -fj .. 0 0 .. 0 * 0.3'3690 02 -O. 18760 02 -O. 1797D 02 * 
* -8. () lU.u * O .. 3113D 02 0.17670.02 0_25880 02 * 
'" -b.O 14.0 * o~ 3597 D 02 -0.20340 02 -0.34670 02 * 
* -8 0 18. Ù * O.~ ~50D 02 0.19920 02 0_51600 02 * 
* -!;Iito 22- () * 0 .. 3423D 02 0 .. 59030 01 -0 .. 13650 02 * 
* -lL.O -~2.0 * 0 .. 3 34 7D 02 -0.37570 02 0 .. 18160 02 * 
* -12.0 -1 d_ a * 0.31710 02 -0_ 2~ 140 02 0.21580 02 * 
* -12.0 -1 ... 0 * 0.33130 02 -O. 1866D 02 D.2000D 02 * 
* - 12.0 -10_0 * O.3391D D2 -0.14790 02 -0_3962D 02 * 
* -l~ .. u -6 .. 0 * 0.31800 02 0 .. 2720D 02 -0.43060 02 * 
* -12.0 -~.o * 0.33130 02 0.6222D 01 -0 .. 37ü8D 01 * 
'" -12.0 2.U * 0.3134D 02 0_2818D 02 -0.2502D 02 * 
'" -12.0 6.0 * 0.3050D 02 -0 .. tiO 34D 01 -0.73950 01 * 
* -12.0 1 J. 0 * 0.3294D 02 -0.22590 02 -o. 7545 D 01 * 
* -12.0 14.0 * O.2~64D 02 -O.1589D 01 -0.1787D 02 * 
* -12~ 0 18. Ù *' 0.29760 02 -0.5177D 02 0.1220D 02 * 
* -1&..0 22 .. 0 * 0.300bO 02 =8: ~~~~g ,g~ 0.27390 02 * 
* -ll1.û -22.0 * O.3126D 02 0 .. 431QD 00 * 
* -16 .. 0 -18.0 * 0.31510 02 -0.1634D O' 0.38940 02 * 
* -10.0 -14.0 * o. 3 125~ 02 U. 1874D 02 -O. 12{)40 02 * 
* - ltJ. 0 -1 ù_ 0 * 0.3047 02 O.5964D 00 -0.2551D 8~ * 
* - 1 t.. 0 -6.0 * 0.3245D 02 -0.6'119D 01 -::,0.16640 * ( 

* -lb.U -~_ 0 * 0.3337D 02 -0.2009D 02 -0.5801D 02 * 
* --1tl.O L. G *' C.32090 02 -O .. 2919D 02 -0.6313D 02 *, 
* -lt..v b.O * O.3160D 02 0_ 12 94D 02 -O_3532D 02 * 
* -16.0 , 1ù_ Û * O.2913D 02 O.1331D 02 -0.2584D 02 * ;. - 1(,. 0° 14_ 0 * 0.2~930 02 0.4066D 02 -0.2920D 02 * 
'* -16.0 18.0 * 0.264YD 02 -O.8119D 01 0.1080D 02 * 
'" -lt..O 2~_ v * O.3102D OJ; -0.1367D 02 0.1742D 02 * 
* - 20.0 -22.0 * 0.3063D 02 -0.~1!:)6D 02 -0.54420 01 * 
* -20.u -Ul.U * 0.32770 02 -O.5013D 02 O.3268D 01 * 
* -"o. U -14.0 * U.2978D 02 -0.1733D 02 0.40380 02 * 
* -2u. G -1 u. 0 * 0_3035D 02 -0_ 2160D 01 0.2397D 02 * 
* - 20 .. 0 -b. J * 0 .. 2928D 02 O.1442D 02 O.2242D 02 * 
'* - 20. () -2.0 * O.31S10D 02 -0.371 .. n 02 .... 0_ 12i)JD 02 * 
* -20."ù ::.0 * V.2dO .. O 02 -0.3508D 02 -O.~375D 02 * 
'* - 20.0 b. V .* 0.30080 02 -O.~~75n 0", 0.27760 02 * 

( * -2Y. ü 10. J * O·fY97D 02 o. 2739D 00 -O.2470Ü 02 * 
* -2,.;. ù , 14.0 li< O.30,94D OL 0.2730D 01 O.889bD 01 * ,' ..... * -2ü. U 1 ti. u *' 0.29750 02 -o. 1489D 01 0.26680 00 * 
* " -20.0 L.L.O * O_2Y06D 02 -0_ Lt007D 02 -ù.1811D 02 * \ , 

J 



.1 , 
1 

- 266 - , 

* - L4. 0 -22.0 * 0.3317D 02 0.2-942 D 01 0.31350 02 '* 
* - L4. Ü -1 d. U * O.2954D 02 -0.2676D 01 0.3449D 02 * 

( '* - 2'- • li -lI+' 0 * 0.2740D [)2 -0.6369D 01 0.1304D 02 ,. 
:il' -24.0 -10.0 * 0.3334D 02 -0.4385D 02 -0.4484D 02 ,. 
* - 2 ... G -6. {j '* O.268~ O. 13970 02 -0.10700 02 ,. 
* -L~. u -2.0 * 0.300 .()2 -0.2457 D 02 -0.3 Ô090 02 * 
* - 24. <- .. Lu * 0.29GB 0.1030D 02 O. 1709 D 02 * 
* -24. U {j.0 * 0.26780 0 0.1920D 02 tl.2585D 01 ,'* 

* -24.U 10.0 * 0.27180 DL 0.2726D DL -0.25840 02 * 
* - 24.0 14.U '* • 0.27650 02 -u.1498D 02 -0 .. 3'264D 02 '* 
* -24.Ù 18.0 * 0.28630 02 0.3903D 02 0.27470 02 * 
* -~4. Q 22_ 0 * 0.2771D 02 - 0.3511 D 02 -0.4b040 02 * 
'* -28.0 -22. \J * 0.28610 02 -O. 1339D 02 -0.13670 02 • 
* -J..o • ..; -18.0 '* 0.20800 02 0.2523 D 02 0.48210 02 * 
* - 28. 0 -14.0. * 0.28160 02 -0.1978D 01 0.3533D 02 * 
* - 28.0 -10.0 * 0.2695D 02 0.4422D 02 -0.19600 02 ,. 
* - 28.0 -6.0 • 0.26010 02 0.325.9D 02 -0.29560 02 * •• - ~ 1 

* - 28. 0 -2.0 • 0.2074D 02 (J.9548D 01 -0.33980 02 ,. '"'-

lie - 2tî. 0 ~. 0 .. 0.28680 02 O. 1153 D 02 -0.3560D 02 * 
* -2&.0 6.0 • 0 .. 24810 02 0.3982D 01 -0.13330 02 ,. 
* - 28.0 10.0 .. d. 2 7340 02 ù. 23 70D 02 O. 1885D 02 * 
* ~L6. 0 14.0 * 0.27380 02 - O. 1538D 02 0.71780 01 • 
* - 28. LI 18.0 * 0.3022D 02 -0.2264D 02 -0.1971D 02 * 
* - 28.0 22 .. 0 '" 0_28630 02 0_21501> 02 0.7825D 01 '" * -32.0 -22.u * 0.25720 02 -0.1011D 02 0.4060D 02 '" 
* -32.0 - 1 (j. Ù * 0.2634D 02 - 0_ 9070D 01 O.1852D 02 '" * .. .:)~~ 0 ~ -14.u * 0.2366D 02 O.3138D 02 -0.64"5 D 02 * 
'" -32.0 -10.0 '" 0.2772D 02 - 0.2061 D 02 -0.6300D 01 '" * - 3~. 0 -0.0 * 0 .. 2616D 02 -0.08Y2D 01 -O.1622D 02 '* • - 32_ Ù -~.O '" 0.2632D 02 -0_4025D 01 -0.96600 01 '" 
* -32.0 2.0 * 0.2381D 02 0.4538D 02 -0.1263D 02 '" 
* - .j2. 0 6. () '" 0 .. 2801D 02 0.2012D 02 0.3830D 02 * ,. -32:. 0 10.0 '" 0_2529D 02, 0 .. 2534D 02 -0.1660D 02 * 
'" -32.0 14.0 * 0.2427D 02 - O. 2532D 02 -0.8599D 01 * 
'" - 3L.'0 10.0 ,. 0_2500D 02 - 0.J080D 01 -0.17810 02 '" 
'" -32.0 22.0 * 0 .. 2617D 02 -0.5671D 02 -rO.5325D 02 ,. 
------------------------------------------------------------

STAT ISTICAL BE.3Ul. TS: 
--------------------

MEA N VA LO E STANDARO DEVIATION 
'X-Dl RLC'IION G.383D 02 0.806D 01 '<, 

~-1JI 2EC'I1 0 N -0.536C·Ol 0_240D 02 
Z-ùIiUCTION -O.,368D 01 \ 0.272D 02 

i -, 

( 
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EVALUA'l'ED SIhAIN FIE"'D A'I POINT (SR) 

-------------------------------------------------------------
*l:. ... E.t.EW1* L:i: EYY *ELELHNT* EXX EYY * 
*-------*---------------------*-------*---------------------* 
* 
* * 
* 
* 
'" * * * 
* * * 
* 
* 
* * * * * * 
* * * 

* * * 
* * * * * 
* * 

1, 1 .. 
1, 2 *' 
1, 3 * 
1, ~ * 
1, 5 ~ 
l, é * 
1, 7 * 
1, 8 * 
1, ç, 4-

l, 10 * 
1 , 11 * 
3, 1 * J, .2 .. 
j, J .. 
3, 1+ .. 
3, 5 * 
3, 6 ~ 

~, J : 
3: 9 * 
J, 10 * 
r,11 '" 
~, 1 * 
5, L * 
5, 3 * 
5, 4 * 
5, 5 .. 
S, 6 .. 
57* 
5' 8 .. 
5' 9 * 
5' 10 .. 
5' 1 1 * 
7' 1 * 
7' 2 * 
7' 3 * , 
7, 4 * 
7, S * 
7, 6 .. 
7, 7 '" * 7, 8 .. 

* 7, 9 * * ,7,10 .. 

* 
* * * 

* * * * * * 
* 
* 
* * 
* 

7, 11 *' 
9, 1 .. 
9, 2 * 
<:J, 3 * 
9, 4 * 
9, 5 .. 
9, v * 
9, 7 .. 
':J 1 8 .. 
9, ~ *' 
~, 10 .. 

* ':J,11 * * 11, 1 .. 
* 11, .2. * 
* ", 3 * * '1, 4 * 
;$. 11, .5 .. 
* 11, b * * 11, 7 .. 
* 11, b * 

o • .t:bD-G 3 
ù.4,7D-UJ 
li. 1'7D- 03 
o. 2f:)o-0 4 
G.58D-03 

-0.59;)-03 
Ù.9bD-03 
ù_41v-OJ 
D.S'2D-04 

- 0.540- 03 
-0.100-02 

0.140-03 
C.44D-03 
J.200-03 

- 0_ 52D-0 4 
~_ 19D- 02 

-0.36D-03 
O. j Oi)- 04 
O. 13ü-G 2 
v.7LO-ll3 
C • ..::3J- 03 

-0.23J-04 
0.1ul}-03 
O. I.1D- C4 
O.2oi)-03 
0.20D-03 
O. 340-03 
0.310-ù3 
O.3éîD,v3 
O.9t10..,03 

-0.530.....1'04 
O. 1 LD- 02 
0.590-03 
O. 8uJ- 03 

-0.20U-ù3 
0.170-02 
0.85D-03 
J.8oD-U3 
0.51n-04 
O.9tsD-(j3 
O. 55D- 03 
O.15D-02 
O.7ôD-OJ 
O. 18D- 02 
0.56D-03 

-0.dl~-03 
O.SOu-03 
o. 11 J-O 2 
O. 129- 02 
O.o3i)-::J3 

-O.L.uD-C3 
-û.t.~D-03 

0.55D-03 
O.91D-JJ 
0.3bD-03 
Ù.b4D-03 
0. tI<+D- 04 
O.45,J-03 
û. BLtJ- JJ 
Ü. 13U-02 
U.3'4D-U3 
C. 16D- Oj 
J.&j:iO-U3 

-0.7 5D-0 2 * 
O.13D-0 1 * 

-0.12D-Ol * 
0.60 D-O 3 * 

-0.36D-02 * 
0.61 D- 02 * 
0.380-02 * 

-0.o4D-03 * 
0.11D--02 .. 

-0.10D-Ol * 
0.8 OD- 02 * 

-0.510-02 * 
0.890-02 * 
0.90 D-O 2 * 

-0.8 8D-O 2 * 
-0.510-02 .. 

O. 17 D-O 1 * 
-0.11D-Ol * 
-u.97D-02 * 

D. 12D- 01 * 
U.22D-û2 * 

-O.69D-0~ * 
-0.69D-02 * 
-0.18D-02 * 

0 •. 330-02 * 
0.150- 0 l * 
0.9 3D- 03 * 

- O. 6 2 0- 0 2 * 
-0.11;)-01 * 

0.870-02 * 
0.10D-01 * 

-0.530- 02 * 
0.350-02 * 

-0.640-02 * 
0.67 D-O 2 * 
0.-37D-02 * 

-0.6 ùD-02 * 
-O. 16D-O 1 * 

O. S OD- 02 * 
0.1 4D-0 2 * 
0.28D-02 * 
0.2 1D- 02 * 

-0.1 ao-02 * 
-G.S:W-02 * 
-O. 1 10-01 * 

0.52D-02 * 
-0.870-02 * 

O. 1 6D-0 1 * 
-0.21D-02 * 
-0.27D-02 '" 

0.8 3D-0 2, * 
-0.180-01 * 

0.2 10-01 * 
-U.5 8D- 02 * 

0.040-03 * 
-ù.7JD-D2 * 

0.328-0.2 * 
0.870-02 * 

-0.61D-02 * 
-0.870-0.J * 
-0.390-02 * 

0.3 lD-O~ * 
0.11D-Ol * 

2, 1 * 
2, ;: • 
2, 3 * 
2, lt ., 

2, S * 
2,6* 
2, 7 * 
2, 8 * 
2, 9 * 
2,10 * 
2,11 * 
4, 1 * 
4, 2 * 
4, 3 * 
4, 4 * 
4, 5 * 
4, 6 * 
4 , 7 * 
4, 8 * 
4, 9 * 
4 ,10 • 
Il, 11 * 
6, l * 
6 , 2 * 
6, 3 * 
6, 4 * 
6, 5 * 
6, b * 
6, 7 * 
6, 8 * 
6, 9 * 
6,10 * 
6, 11 * 
8, 1 * 
8, 2 * 
8, 3 .. 
8,' 4 * 
8, 5 * 
8, 6 * 
8, 7 * 
8, 8, * 
8, 9 * 
8,10 * 
a,11 * 

10, 1 * 
10, 2 * 
10, 3 * 
10, 4 * 
10, 5 * 
10, 6 * 
10, 7 * 
10, 8 * 
10, 'J * 
10,10 * 
10,11 * 
12, 1 * 
12, 2 * 
12, 3 * 
12 .q * 
12' 5 * 
12' 6 * 
12: 7 * 
12, Id * 

0.4.LD-03 -0.880-;02 * 
- O. 1 tS 0 - 0 4 O. 790- 02 * 

0.b6D-OJ 0.110-01 * 
O.7t>D-03 -0.950-02 * 

-0.70D-03 O.45ù-02 * 
0.720-03 0.4ijO-02 * 

-0.25D-03 -0.,920-02 .. 
0.10D-03 -0.4bO-U~ * 

-0.170-03 0.28D-02 * 
0.350-03 -0.670-02 * 
O.11D-02 0.400-02 * 
0.49D-03 -0.330-02 * 
0.28D-03 0.60D-02 * 
0.500-03 -0.670-02 * 
O. 79 D - 03 0 • B 5 D- 02 * 

-0.21D-03 -0.94D-02 .. 
O. 82;)- 03 O. 69 0- 0 4 ., 
0.33D-03 0.9JO-02 * 

-0.81D-03 -0.150-01 * 
-0.320- 04 0.800- 03 * 

0.17 D-03 0.220-01 * 
0.86D-03 -0.130-01 * 

-0.18D-04 0.290-02 * 
0.53D-03 0.930-02 * 

-0.29D-03 -0.710-02 .. 
0.14D-03 -0.720-02 * 

-0.5JD-03 0.29D-02" 
o. 76D- 03 O. 5aO- ù2 * 
0.340-03 -0.lbO-02 * 
0.12D-03 -0.200-02 * 
0.15D-03 0.600-02 * 

-0.57D-03 -0.550-02 * 
-0.37ù-03 0.390-02" 

0.29D-03 -o. 130-03 * 
0.15D-02 -0.410-02,. 

-0.25D-03 0.370-02" 
-O.41D-03 -0.780-02 * 

0.25D-03 0.laD-02 * 
0.~5D-03 0.250-02 * 

r. 0.22D-03 0.100-01 * 
0.10D-02 -0.160-01 * 

-O.J8D-03 0.880-02 * 
o • 53 D- 03 - 0 • 500- 02 .. 

-0.67n-03 -0.330-02 * 
0.220-03 -0.160-01 * 
0.23D-02 D.89b-02 * 
0.22D-03 -o. 120-01 * 
0.24D-03 -0.130-02 * 

-0.60 D-03 O. 700-02 * 
0.130-03 0.150-01 * 
O. 1 2 D - 02 - O. 250- 0 1 * 

. 0.14D-02 O.17D-Ol * 
0.16D-02 -o. 12D-Ol * 
0.32D-03 0.110-02 * 
0.65D-03 0.200-02 * 

-0.540- 03 -0.230-02 * 
-0.27D-03 -0.720-02 * 

O. 42 D- O.q - O. 31:i D- 02 * 
0.70D-03 ù.16D-02" 

-u.70D-03 0.160-01 * 
0.51D-03 -0.12D-Ol * 

-0.25D-03 -o. JIl 0-02 * 
0.13D-D3 0.23D-U3 * 

( 
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* 11, 9 * -0.79D-û3 -O. 1 JD- 01 * 12, 9 * 0.95D-OJ O.73D-02 * 
'" 1 l , 1 0 0;' O.bbD-03 -0.35D-OJ * 12 ,1 0 * -0.500-03 -0.55 D-02 * t * 1 1 , 1 ï * o. 1.n-v~ 0.97D-02 * 12, 1 1 * -0.b3D-03 0.11D-02 * 
* 1.3, 1 "- 0.440-03 -0.5 tW-O 2 * 14, 1 '* 0_5~0-O3 0.650-04 * 
'" 1 3 1 1. * - 0.4 7D- 03 0.44D-D2 * 14, L * 0.99D-OJ O. 74 D-03 * >1< n, 3 * O.59D-03 0.62D-02 * 14, 3 * -0.23D-04 -0.29D-02 * 
* 13, 4 >1< - v_ E; l J- 03 G.l. 10-03 * 14, 4 * 0.22D-03 -o. 19 D-D2 * 
* 1 J , S * ù. 1~LI-02 0.4 ci D-O 2 * ,14 , 5 * -O. 22D- 03 -0.43D-02 * 
* 13 ( t .... 0.57 D- C 3 -o. 18D-0 1 * 14, b * -0.290-03 0.54 D- 02 * 
* 13, 7 *" o. ~lD-03 O.72D-02 * 14, 7 * 0.13D-03 O. b 2 D-02 * 
>1< 13, 8 * -O.::J2J-Ü3 -0.420-02 * 14, 8 * o. tiOD- 03 - o. 9 1 0- 02· * 
* 13, '1 * :;. 1'~ D- 0 3 -0.960-03 * 14, 9 * -0.450-03 0.YSD-02 * 
* 13,11) * -O_.:.7D-JJ 0.1 3D- 01 * 14,10 '* O.lbD-02 -o. lOD-Dl * 
'" 1 3 , 1 1 * O.89D-03 0.110-02 * 14, 11 * -0.6bD-04 O. 35D- 02 *' 
'" 15 , 1 * o. 55D- 03 -O.39D-02 * 16 , 1 * 0.16D-03 -0.730-03 * 
* 15, 2 * J.'i9u-04 -0.87 D-03 * 16, 2 * -0.31D-03 -0.88D-02 * ,-
'" 1 5, j li'- C.47D-03. -0.97D-03 * 16, 3 * 0.370-03 O.45D-02 * 
*- 15 4 * 0.86D-03 -0.1 OD-O 1 * lb, 4 * O.JOD-()4 O. 17 D-02 * 
* 15' 5 * -o. 16~-O 3 0.52D-02 * 16, 5 * o. 79D- 03 0.350-02 * 
* 15' 6 * -O.6LÜ-04 -O.55[)-02 * 16, b * 0.37D-03 0.23 D-02 * 
* 15 ' 7 * -o. 19D-03 0.9 1 D- 02 *' 10, 7 * O.10D-02 -0.110-01 * 
* l 5 ' B * -J.2B!)-03 0.36D-02 * 16, d * 0.380-03 -0.93D-ü4 * 
* 15' 9 * v.95:J-03 -O.52D- 02 * 16 9 * -0.210-03 -0.680-02 * 
* lS:1lJ *' 0.1I:>D-03 0.13D-01 * 16; 10 * -0.500- 03 O. 120-01 * 
* 15,11 "" O. 32D- 03 - 0.1 OD- 0 1 * 16 , 1 1 * -0.32D-03 o. ·14D-02 * 
* 17, 1 * -0.63D-OJ 0.210-02 * 18, 1 * ()_ 11D-02 0.14D-02 .. 
* 17, 2 * 0.81[;-03 -0.8 2D-0 2 * la, 2 * O. 68D- 03 0.92D-03 * 
* 17, j * O.59D-03 -0.3 BD-()2 * 18, j * -0.190-03 0.94D-02 * 
* 17, 4 >1< -û.7SJ-03 -o. ti 1 D-O 2 '" 18. 4 * 0.160-02 -o. 14D- 01 * 
* 17, 5 * o. 11D- 0 3 o. 13D- 01 * 18, 5 * 0.710-03 0.960-02 * 
* 17, 6 • o • .. tJV- 03 -0.52it-03 * 18, 6 * 0.830-03 -0.87 D-02 :t; 

-f *' 17, 7 * -o. 26D-0 3 -0.31D-02 * 18, 7 '* 0_100-03 -0.22D-02 * ~ .. 17, 8 '" O.82D-03 -0.580- 02 * 18, 8 * O.49D-03 -0.200-02 * 'f 

* 17, ~ .. o. 7\JD-;) 3 -O.b1D-03 * 18, 9 * -0.40D-04 O. 11 D- 01 * 
.~ 

*' 17,10 * o. 82D- 03 0.11D-02 * 18,10 * 0.6"60-04 -o. 14D-,01 * 
: 

1.- '" 1 7, 11 * 0.28D-03 0.96D-02 *' 18,1 1 * -0.400-03 o. 19 D-O 1 * 
* 19, 1 * 0.721)-03 -0.970-02 * * * 
* 19, 2. * 0.12D-03 0.68D-02 * * * ! 

* 19, 3 * 0.11D-02 -D.l 2D-O 1 * .. * 
* 19 4 .. - û. 19D- 0 3 0.290- 02 .. .. * 
* 1~: ~ * -u.39D-04 0.58D-02 * * * 
* 19, (, * ü.1OD-03 -O.5UD-03 * * * 
* 19, 7 * o. LW- 02 0.19D-02 * .. * 
* 19, 8 * -ù. duO-03 -0.49D-02 * * * 
* 19. 9 * 0.51D-03 0.9 8D-0 2 * * * 
* 19, 10 * o. 780-03 0.18D-02 * .. .. 
* 19,11 * 0.13D-02 -0.110-01 * .. * --------------------------------------------------------------

........... ST /.'1 IST IL AL RESOLTS: 
---------------~----., 

I1EA N VALUE STANDARD DEVIATION 
XX-S1'EAIN: 0.3.2 8 3D- 03 0.6041 D-03 
YY-S'l'fAIl-J: -0.7819D-(}4 0.82220-02 
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:C\iALJATED THICK"'ESS CHANGES (~~CRONS) 
(COLUMNS:: l- b) ____________________________________________ .2. _________ 

* * 2 3 4 5 6 * *------*--------------------------------------------------* > 

'" »: - o. ~ l -1.3 Q 1. 04 -3.43 2.76 -3.99 '" * 
~ .. -2.30 ~. ~) -3.75 2.59 -4.~4 - 2. 07 * L 

* 3 * 1.9d -2.12 1. 47 3.84 -2.07 -2.61 * 
* 4 * 0.70 -2.05 -2.44 1. 1 1 3.58 - 2. 18 * * 5 * 1.68 3.58 -2.83 -2.14 -1.47 O. 48 * * (, * -~. 89 O.C 8 -4.25 1.50 -1.35 J.51 * 
* 7 '" -0.71 1.39 -3. 16 -2.bO 0.70 -4.64 * * ü '" -3.47 J .. 2 8 2.52 -1. 11 J.25 -4. 03 * * 9 '" - J. ~j 0.23 2.34 -1.38 -1.62 O. 11 * 
* 10 *" 2.74 - 2.18 3.09 -3.57 -2.48 2.45 * * 11 * 1.40 -3.44 -O. 14 30.61 -3.68 0.29 * * 12 * 3.62 -3.56 -2.77 -1-..83 3.59 -2.54 * '" 13 ,,- * 3.7~ -4.59 -3.49 -1.74 0.06 -1.89 * * 14 * 3.19 3.02 -2.99 2.47 -3.97 -0.80 * * 15 * -2.06 -3.08 2.32 -1.36 1 • 11 -2.61 * 
* 1b * 0.40 -3.21 3.97 -1 .. 76 -1 .. 20 -0 .. 27 * '" 17 * -3.25 -2.53 -0.55 -O. 18 0.42 -3.91 * 
* lB '" 0.45 -0.33 -1. 10 -2.61 1.46 1.58 * * 1.9 * 2.08 -2. B 2 -2.70 -3.30 3.21 -4. 16 * 
'" 20 * 0.67 -4.18 -2.83 1 .. 97 -2 .. 98 -4. 19 *~ -----------------------------------------------------------
* (COLUMNS: 7 -1.2) '" -----------------------------------------------------------
* .. 7 8 9 10 1 1 12 * *------*---------------------------------------------- * 
* 1 * o.n -4.89 -0.24 3.51 0.59 -0.'30 * 
* 2 * -1.67 2.89 2.92 -4.74 -4.94 1.63 ., ., J * 0.7S -3.76 3. 18 -1.73 -2.05 -0.97 "" 
* 4 * 3.22 -2.27 -1.48 -1. 11 3.94 -2.42 * 
* 5 * - 4. S4 -4.29 0 .. 89 -2.55 1.56 -3.64 * *' 6 * -0.75 -0.03 3.52 1.59 -3.61 -1.52 * * 7 * - 1.62 ~4. 73 2.98 -4 .. 08 0 .. 51 -0.39 * * 8 * 2. 17 2.72 -2.58 1. 17 3 .. 77 -3.32 * '" SI * - 2 • .Lb 1. 4B -0 .. 7 0 1 .. 71 -3 .. 94 '.98 '" * 1~ * -1.55 3. 1 1 -4.33 -3.48 3.57 -2.34 *' *' 11 * - 2.1 j -4.97 2.37 -2.25 3 .. 11 -1 .. 01 * * 12 * -2.0~ 0.03 0.29 -4.53 1.34 -3.28 * 
* 13 * 2.00 1.57 -4.94 -4.74 1.01 -3.87 * 
* 14 * 1.30 -0.03 1.98 -0.62 -1.15 2 .. 12 * 
* 1S li! - 4.41 -0.84 2.13 -2.02 1. 11 -1.31 * * 16 * 2.20 -3.02 -1. 1 ~ 3.01 -2.57 2.25 * * 17 * - 5.01 -0.70 -0.08 1.12 -1 .. 02 -2.84 * 
* 10 * -3.3J -O.b 9 -4.01 -4.44 • -0.35 -o. 17 '" * 1~ • .J.77 -1.78 2.43 -1.59 -3.00 -3 .. 34 * 

" * 2U >1< O.2u -2.19 -2.3& 1.86 -0.88 -2 .. 59 * -----------------------------------------------------------
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R ~CC NS7H UC 'lIGN.· Ii'eS ULIS 0F 1. NTEB.F Ei.l.CG RA. i'! 
.{5J..) OF TH!:. NE.A$-i?tiINT,.?A'PER S.Ii.1,PL':: "3d 

.i,. l'C'U:'\~ULàTIVE ï)EFdal1ATION)~ -

~----------------------~---------------~-~--------~--------* (.()-URLINATES * 
* X '1 * 

DE::'O h~lAl' lU NS 
y z * * *-------- ------- 4<------------------------------------'-* * ~4;J -22.U ~ 0~5J90D 02 -0.18980 02 -0.21210 02 * 

* 44 • .) -1t3.0 * 0.5220D (J2 -0.1619;) 02 -0.5474001 * * ~ 4 • 0 -1:.t .0 * ,0.5 .2 8 1 U 02 O. 1'; 5 ci i) 02 O. 13,4 Ù 1) 02 * * . ~ 4 • u - 1 Ù • 0 * ~). <+ 893 D 02 J. 2030 D ,,0 1 -'ù • 574 1 DOl * * , .. 4.0 -b.O, * 0.5107D 02 ()e4'~b3D 02 -O.2811ù 02 * * 4 li • Ù - 2.0 t< O. :; 2 12 D 02 . - Ù .. 27uü6D 01 - a .. 3695 D 02 * * ~4.Ü 2.0 * 0.5079D 02 -û.i!1110 02 ... 0.1007002 * * . / ,+<+.0 6.0 * 0.4857D 02 -0.2B6bD 02. -0.1720D 01 * * 44.ù 1ù.ù * 0.49500 02 -o. 1504D 02 0 .. 6799D 01 * 
~ 44.ù 14.0 * ù.5130D 02 -O.~6,ôD 01 0.25130 02 * * Ll4.ù ld.O * J.53810 02 0.13890 02 0.22330 ù2 * *' 44.Ü 22.0 *---- 0.52150 02' -0 .. 53680 02 -0 .. 3183D 02 * <lb * 40.u -û.ù * 0.49570 02 0 .. 2648D 02 -') .. 10050 02 * ~ 
.. 4.Ü.O -18.ù * 0.50930 02 -.0. 1603D,.02 0.1393D 02'" *-, --* ,-- "'U.e- -14.0 * 0.51230 02 0_31d7D, Q2.,,,. :O~5J750 12.2."*' " 
*t 40.0 -1u.0 * 0.5139D 02 -O.20t39'o'01 '0 .. 2361D u2 • 
*' 40.ü -.6.0. 0.SL5"0 02 0 .. 43530 02 ' 0.:83850 01 • * 4Q.U -i.û, * ().~939D 02 -0.1452D 02 0 .. 76060 01 * * 4U.0 2.0 * 0.50910 02 -v.18~JD 02) 0 .. 98ù10' 01 * 
.. 40.0 6.0 *' 0_51260 02 -v .. ~41JD 02 -0.26670 02 * 
.. <4U.O 10.0 * O.4774D 02 -J. ~a.~40 02 0 .. 100JD 02 * * . 'Lt u • Ù 1 4 • 0 * 0 .. 4 970 D 02 ,.. J ~ 1 034 D J 2 0 .. 4 1 2 ô D 0 2 ' * *, 4 0 • 0 1 tl .. (j * 0 • 5 1 98 D 0 2 O. 1 5 ':il D 02 - 0 .. 3 3 0 1 0 ù' 2 * 
... \40.0 22.0'" 0.491100L 0.7746001- -0.23000'02 * 
.. Jb.O -2~.0'" ù .. ~~76D 02", O. 42390 O~ -0 ... 3ù350 02 .. 
.. 36.0 -1d.O * 0.5085i> 02 O.2457D 02 0.3320D 02 * * 3b.0 -14.0 * O .. 4'j23D 02 ù_122bg 02 -O.16blO 02 * 
... J6.u -D.O ... O.4813D 02 ù.25~1 02 -0.20510 02 * 

'* 3b.0 -b.O * 0.49560 02 0 .. 12840 02 0 .. 10630 02 .. 
,. Jb.ù -2.0 * 0.4-6670 02 -O.J991D 01 0.13370 01 * 
14< • Jb.O 2.0 * O.S075D' 02 J.10170 02 -0 .. 233ùj) 01 * 

,/ C '* 130.0 0.0 ~ 0.4542D 02 -ù.30 .. 00 02 O.2350D 02 * * 36.u 10.0" * 0.5ù550 02 -0.19960 02 0.298':10 02 * * 36.0 1-4.0" 0.1+ 7780 02 J.1174D 02 0.35750 02 * * 30.0 1:3.0 * 0.4796D,02 ù.22170 02" 0.1947D 02 * * \ 36.0 22.,) * 0.46030 02 -ù.15690 02 0.5460;) ,02 * 
_~** 3L.0 -22 .. 0 * 0 .. lt58ÙO 04 -0.18650 0) -0.J5dJD 01 *,' 
" J2.v -1U.ù * 0.4819D 02 -ù.22540 01 -0.3020002 * * jL.Ù -1~.ù * 0.~o50D 02 0.4-258D 02. -0.5659D 01 * * JL.O -lJ.C * 0.5Ü2JD DL ù.o275D 02..!, -0.1220D ù2 *' * 32.0 -6.0'" 0.4691D 0,2 -Ù.b528D.'0'1 O.37dè3D 01 * * '3,2.0 -2.0 * 0~4tl7SD 02 -ù.4-ù30D • .Q2 -0.54-300 02 * * 3g.0 2.0 * 0.4568002 ù.34b,60·02 -0_37280 01 * * 32.Ù 0.0"* 0.4069D ,02 -0.11620 02 -0 .. 9487D-01 * 
* 3~0 10.0" 0.14549002 -0.3929D 02./ -O.1639D 02 * * J.ù 14.0, * O.4515D 02 -0.11180 02 -0.12880 02 * 
'" J2.0 l(j.O * O.5050D 02 J.19HD 02 0.15dJD 02 * * 32 Ù 22.0 * 0 .. 40530 02 J. J41bI} 0'1 ù.l1ij50 ù2 * * 28 0 -22.0 * 0.4402D 02 -ù.3102D 02 -O.51d80 02 * * 2tiJO -lB.ù * O.4069D,02 ù.t:>537D -01 0.3305D 02 ,* * 2é:qO -14.0 * 0.4d78D 02 Ù.55ôl0 Q2 0.24210 02 * 
: ~'~:8 -2~:3 : ,8:tt~~~ g~ . :~:.2~~~g.~~ -g:i~~g ,gt :/ 

" * ~8.0 ·'-~.O * ,~.4\ 4)1o-·".e~~' "O.t22·47D 02 -0.78560 01 * 
~ * 2d.\J, ,.11 .. :141>1"" 70002 0.-'279D ù2 -ù.3236D 01 * " " * 'il .,,2 j!-w ~,~.,w ~ t) of 0 * û. 5 Ù 2 D 0 2 J. 7 1 2 1 0 0 1 O. 0 ~ B 2 D Ù 2 . * 

, 'tif, • - . ,\'V' ~... L 8 • 0 \., 1 J • 0 * U " 4 52 6 j) 0 L Ù • .2 9 ') 1 D 0.2. 8 . .2 3 7 :1 D ù.2 ' * 
,.J': 111 * 2&.J \ 14.0 * O.457ao 02 0.1J29D 02' - ~2391D 02 * * 2b.~) ld·.ù '* 0.4380D 02 J.Jd14D 02 -0.4867D 02 * 

~* 28.0 LL ... 1) * O.~534D 02 -0.1887D 02 0.341.30 Q2 * 
.. 

• + 

" . 
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\ ., '* 24.0 -i2:~ .1); ü.4552D -002 - o. Lit 78 D 02 -0.1099D o 1 * ., 
* 24.0 -1 cl. 0 * ' 0.43040 02 ù.l1~5D 02 -0.13540 02 * 

r .'Il> * 24.() -14.0 * J.4485iJ 02 J ... 5 710 02 -0.5441D 02 * - ( 
"" 

21t.u -lù.û * O.!.t1510 02 -J.359ùiJ 02 . O.3465D 02 * * 24'.0 - b. ü * ù.42230 02 -Ù.3bôbiJ 02 0.34000 02 * * 24.0 -2.0 ~ '0.4344::> 02 -J.276oïJ 02 -0.518.1 D o 1 * * 24:U 2.ù * o .4 bé 4 D 02 0.31350 02 -0.3789D Ù 1 * * 24.0 o • C * 0.4198D 02 0.14ùl0 02 0.lù86D 02 * * 24.U lU.O * 0:'-I320D 02 0.28740 02 -0.3312D 02 * * 24.u 14.0 * 0.44960 02 - J. 2424D 02 :g:J~~8~g 02 * * 24.0 18. Ù * O.42~50 02 0.19520 02 02 * * 24.0 22.0 * ' 0.5008D 02 J.27010 02 O.4572D 01 * . 
* 20~0 - 22'.0 * 0.44490 02 O.2134D 02 -.0.3828J 02 * * ,,20.0, -lÙ.() * O.3H990 02 -[).17290 02 0.1950D 02 * 

j, * LÙ.O -14.0 * ( 0.4320D 02 0.23310 01 O. JJj39 01 * * 20.ù' -lù.O' * 0.43120 02 0.13250 Q2 -0.2525D 00 * * 20.0 -6.0 * J. 42340 02 -û.12700 01 -ù.7085D o 1 * 
* 20.0 -.2~ J ~ . 0.42320 02 -0.5B93J 01 -0.2693D 02 * * 20.0 2 .. 0'" '* ().4048g 02 O. 10920 02 -0.295IiD 02 V .* 20.0 0.0 * 0.4286 02 -l).3793D ù2 -0.1959D 02 
* -20.0 --+0"06 * 0.45530 02 • J.32090 02~ 0.1378D 02 
* 20.0 . 14.0 * 0.42310 02 v.1658D 02 -0.1220D 02 * * 20.0 l~.O * 0.41260 02 O.1J!i30 02 0.10870 02 * * 20.0 2 .u * ù.42030 02 ·0.12ddO 01 -ù.253bD 02 * * 16.0 - 22.0 * 0.42380 02 1 - o. 12270 02 0.4385D 02 * * 16.0 .. -18.0 * 0.3955D 02 -0.43360 ù2 -O. 113 5 D 02 * * 1-b.O -H.O * 0.3B69D '02 0.30450 02 -0 .. 4386D 02 * 
* 16.0 -lù.v * 0 .. 4 11070 02 0.14710 02 -0.5549D 01 * ,,* "'16.0 -1)':0 * 0.040130 02 -0.35590 01 0.15ùéJD'02 -* 
* 16.0 -.G.O * 0.'3800D 02 -0.11900 02 0.4042D 02 * * 16.0 2.0 *. 0.45530 02 0.46470 02 0.5884D 02 * * 16.0 tl.J ~ 0.38810 02 -0.37480 02 0.27530 01 * * 1 t. 0 10.ll ~ 0.39580 02 0.21130 02 -0.6615D 02 * * 16~O H.O * 0.<+0500 02 -0.48780 02 0.48250 02 * * 16.0 1:j.v * 0 .. 40 .. 70 02 0.13180 02 0.81970 o 1 '* - * 10.0 22.0' * 0 .. 4253D 02 0.43750 02 -0.1073D 02 * ~ 

* 12.0' -22.0 * 0.38960 02 - 0 .• 21630 02 0.31250 02 * * 12. J , -1 d. 0 * 0.39300 02 -0.20850 02 0.6576D o 1 * .. 12.0 -1 ... 0 * 0.41290 02 0.88680 01 O.2423D 02 * * l L'! 0 -lu.u * 0.141870 02 J.23380 02 0.1414D 02 * '* 12.0 -0.0 * 0.38680 02 -0.58390 02 -0.4977D 02 ' * .. lL.O -2.0 * 0.386~0 02 O.1232D 02 0.2632D 02 * * 12.0 2.0 * 0.3<3020 02 -0.1007D 02 -0.6765D 01 * * 11..- 0 0.0 * 0.39710 (}2 -0.15050 02 -0.59780 02 * * 12.0 10. Ù * 0.3!:l150 02 -O.Jl!:lbD 02 ù.391 ... 0 02 * '* 12.0 14.0 * Ù.4ù4bJ) 02 ù.2000.D 02 0.458 1 D 02 * * 12.0 ,1 d. ù * 0.3743D 02 - 0.2217 D 02 -0.1988D 02 * * 12.,0 22.0 * 0.43720 02 O.Llv7JO 02 0.7043D 02 * . * 8.0 -22.J * 0 .. 41560 02 0 ... 15b70 01 -0.34890,02 * * "d.O ,-1 d. 0 * 0.;35990 02 0.6344D 01 -0.'27750 02 * ; 

* 8.0 - 14.0 * 0.39090 02 0.2440D 02 0.12340 01 * \ * 8.0 -1ù.ù * O.4127D 02 ù.2479D 02 O.lb4bD 02 *-~ 

* 8.0 -6.0 * 0.35870 02 - o. 21001) 02 - 0 .. 2 53 70 'J 2 * * 8.0 - "-. 0 '-*' 0.3703D 02 -0.12260 02 -0.29730 02 * * 8 .• 0 2. a * 0.376130 02 -O.63C7D 01 0.28850 02 * * tl. ù 0.0 * 0.1+08,40 02 0.1573D 02 0.39830 02 * * 8'.0 lù.ù * 0 .. 38380 02 -0.20240 02 -0.33540 02 * , .,(. * 8,0 1'<+.0 * 0.34890 02 -0.2':1460 02 -0.29520. 02 * 
. 

* 8.0 18.0 * 0.37690 02 0.1291D 02 -0.2686 D 02 * * 8.0 22.0 * 0.39820 02° ,-O.L644D 02 -0.4861D O~ * 1.* , 4.(,) -.22.0 *" 0 .. 3b28D 02 -ù.2b310 01 ù.2193J 02 * 
'" 

..... Ù -1d.0 * 0.3468D 02 -0.20040 02 0 .. 30740 02 *. 

* 4.0 - 14. J * 0.3701D 02 O.1Jij60 02 0.26740 02 * / * <.t.O -10.0 * 0. 3906D 02 0.19011) ù2 ' ·0 .. 1 ~ 92 D 02 *1 
1 *' 4.0 -6.0 * . 0.340 0 02 -0_3844D 02' -0.3 U8D 02 * * 4.0 -.i..\) * O. j 03 OD 02 - J.1828D 02 -0.5231D 02 * .. 4.0 2.0 * 0.41350 02 0.42'1tlD ù2 O. 12080 02 * * 4.U o.v * . 'O .. 3~590 02 -ü.4526J 02 0_11230 02 * 

'" 4. U" 10 .. 0 * 0_30000 ù2 J.127~0 02 , -0.1929 D 02 * ,- * <+.0 1'+.0 *" O.31+87D 02 ù. 3015 D 01 -O.2353D 02 * 
'" :.+.0 ~ l'.Ù. * 0.3d92D 02 -0.1087D OL -O.1504D 02 ' * 
* 4.0 2 .u * 0_3426D 02 O. 113 J 0 JJ2 ù.29200'.01 *. 
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" O~O -22.0 * 0.3J67D 02 - ù. 70860, 01 - o. 506 dù -0 1 * * 0.0 -1 B. 0 '1< .0.34980 02 -0.30910 00 -0.43070 02 * " * v.o -1 ... J' "* 0.33670/02 -0.77J20 01 O.5523D 02 * *' U.lJ -1:).~, * 0.35790 02" -0.28 .. 80 O~ - ù. J 6180 02 * * u.ù -0.1:1 * Ù.342~0 02 -0.23590 02 0.20420 02 *. ' r 

* ~.ù: -2.'0 * 0.35230 02 -ù.3111D 02 0.9330D ù l, * * V.J L... a * 0.34830 02 0.349bJ 02 -0.5 d3 5 D 02 * j; +: O.u o. ù * 0.38180 02 J.j469D 02 O. 123 10 02 * 
~' *~ 0.0 lü.O * 0.31860 02 -0.1921D 02 O.2:JhO 02 * 

~ * , 0.0 14.0 :jr, , 0.32740 02 -J.92170 01 -0.4387D Ü 1 * * 0.0 ld. Ù • * 0.37750 02 " ù .. 1945 D 02 -0.300.2ù 02 * * o.ù 22.0 * 0~J3930 02 J.1824D ùl Q. 65010 01 * '* -4.0 -,2.0 * 0.3368D 02 "'!rù.1ù~2D 02 -o. aa2~D 01 * * -4.0 -113.0 * 0.3~68D 02 ù. 15560 02 0.203 D 02 * * -4.0 -14~O *" 0.33050 02 -ù.30240 02 0.20570 02 ~ * 
~ * -4.0 -10.0 * 0.34810 02 - O. 15010 02 -0.1839D 02 * '* -4.u -6.0 * 0.3'0740 02 -ù.19030 ù2 0.d471};)·01 * *' -4.0 - -2.0 * 0.34680 02 -J.32420 02 0.451dO 01 * * -4 v u" 2.0 * U.344GD 02 .!où. 2~90D 02 -0.1141D 02 * -r 

* -4:/0 u.c * 0.3 "650 02 - 0.4411 D 02 0.ÔJ15D OZ * * -4.0 "10.0 * 0.3164D 02 -J.95450 01 0.1111D 00 * * -4.0 14.0 * 0.32890 02 0.05850 01 -0.1951D 02 * * -4. Ù 18.0 * o • J 1.5 6 o.. 02 ' -0.1611D 01 -0.8479D 01 * * -~ 22.0 .'* 0.33710 02 0.69650-01 0.3964D 02 * " 
* -8. -22.0 * 0.34570 02 -0.8048D 01 0.39290 01 * * -8.0 -hl.O *- 0.33400 02 -0.2831D 02 0.12<+oD 02 * * -8.0 -14.0 * 0.34370 02 0.'22370 01 o. 2260D ·02 * * -8: 0 -lu.u * 0.3364D 02 '~ O. 18 J 1 O. 02 -0.4628D 02 * 
* -ü.~ -6. Ù * 0.3216D 02 o. dd3 7D 01 0.2465D 02 * .~ - * -8~,,0 -2.0 * 0.3008D 02 -0.58220 02, - ù,. 1 8 05 0 Ù 2 ;: 

* -8.0 2. Û * 0 .. 3308-0 02 0.48670 02 -0.46b7D 02 * 4: -8.0 ' 04'0 * 0.31780 02 -ù.94420 01 0.3291D 02 * * -8.0 10,.0 * 0.3259D- ()2 O.1482D 02 -0.3577D 02 * * -8.0 14.0 * 0.3422D 02 -0.2464D 01 0.3812D 02 • * 
* -8.0 1 t>. 0 * 0 .. 31020 02 -'o. b62 7 D 02 -ù.5ù67D 02 * ! , * -0.0 22.0 * 0.33 tJ 8'0 02 -0.14390 02 0 .. 1140D 02 * ,* , -12.0 -û .. u * 0.29760 02 0.34000 01 -0.3219D 02 * • Q 

* - 12.0 - 18. 0 * 0.3242D 02 0 .. 2976D 02 -0.2801D 02 * * -1.i.O -14.0 * 0_34210 02 0.3154D 02 -0 .. 3967D û2 * * -12.0 -10 .. 0 * 0:Jl1t3D 02 0.,,7240 02 (h4519D 02 * *' -12.0 -6.0 * 0:29540 02 -0.19cl4D 02 O.4849D 02 * * -12.0 -2. Ù * 0.3187D 02 -0.27070 ù2 0.'6cl07D 01 * ~ * .~ 12. ù 2.0 * 0.32t+5D 02 -0.17500 Dl 0.2282D 02 * 
* -12.0 , b.O * 0.3~580 02 -Ù.43630-01 0.5586D 01 * *, -lk.ù 1 ù. J * 0.3 33 D 02 -0.2007D 02 0.1715D 02 * * -12.0 H.O * 0.29740 02 o. 18050 02 0_2728D 02 * 

.~ * -l~.O 18.0 * <;> 0.33340 02 -0.13420 02 -0.17400 02 * * - 1~. 0 22. Û * 0.3238D 02 0.40J20 02 -0.4711 D 02 * -
*' -16.0' -22.0 * 0.30530 02 -0.69820 01 0.1090D 02 * * -16.0 -18. Û *' 0.3027D 02 -0.18880 02 -o. J 87 OD 02 * * -16.0 -14.0 * 0_2873D 02 -0.22130 01 0.21030 02 * * -16.0 -10.0 * 0.29610 0'2 --0.2435 D 02 0.20720 02 * * -16.0 -b .. ù * 0.33640 02 0.30510 02 0.2600D 02 * ., * -16.'0 -2.0 * 0 .. 3220D 02 -0.54bOD 02 .,0.5012002 * * -16.0 2.0 * 0.28t+40 '02 -0.1935D 02 0.77360 02 * * -10.0 ' 6. U * 0_30'0~0 02 0. 48040 02 0.17520 02 * * -16.0 10.0 * o 324 0 02 -0.18280,01 <r.20980 02 * 1< -16.0 h.O' * o~ 304 20 02 0.13191) 01 0.23960 02 * * -lb.u 1 B. 0 * 0.3016'0 02 -0.27950 02 -0.20950 02 * 17 

* --16.0 '12.0 * 0.3045D 02 -ù.68C5D 02 -0.10531) 02 * * -2ù.O -22. Ù * 0.2c1190 02 -0.141bO 02 0.40230 o 1 * 
*' -20.0 - 18. 0 * 0.31770 02 0.197-40 02 0 ... 984-2 D 01 * * -20 .. 0 -14.0 * 0.2824:) 02 0.2133 D 02' -O.5721D 0,2 * * - .. W.O -1 ù. Ù * 0.29190 Oi 0.3270D 01 -O. 19880 02 * * -2(;.0 -o. J * 0.30380 02 -0.240J1) 02 -0.18980 02 *' '* -20.0 -2~ 0 * 0.20880 02 O.2109D 02 O.4182D JO * * - 20. 0 2.G * 0.27260 02 -0 .. ,4-438D ù2 ·O .. ~42JD 02 * 
* -2G.~ b.ù * 0.32610 02 - J. 21250 02 -0 .. 44030 02 * * -2u.u ld.U * 0.2784D 02 -0.45Q2D 01 ,0.1525002 * * -2~.O 14.0 *' O.2tl25D 02 -0.146bO 02 -0.944bD 00 * * -20.0 1 d. 0 *' 0.27300 02 -O.3185D 02, -Ù.d74BD 01 * *' - 2ü. Ù 22.0 * 0.24880 02 -O.252oD 02 O.18<.J.8ù 02 * 

\; , 
~ \ 
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* -24_0 -~2.0 * 02 -0 .. 192bO 02 -0 .. 4754D 02 '. , 1 

* -24_0 "'1t1.ù * O.2,d03D 02 -O. 10.27D 02 -0_51150 02 ... 
( 

,.. -24.0 -14.0 * 0.260JO 02 , 0 .. 13110 02 -0 .. 127 ~ D 02 * * -24.D -1ù.J * 0.2d940 02. 0.20930 02 0.4637D 02 * , 
* -24 .. 0 -6.0 *' 0.2480D 02. 0,.'1955D 02 ù. 18420 Q2 ... '. -24 .. 0 , -2.0 ,* g:~g~~g 02 -o. 148.lD 02 ' 0.33910 02 ... 
* . -24 .. 0 2. Ù * 02 0 .. 31220 01 -0 .. 3018D 02 * n 

* -24.0 0:0 .. 0.2q.20D 02 " 0 .. 19120 02 -0 .. 3216 D 01 ... 
... -24.0 10.U *1 0.27710 02 0.S51~D 01 0_ 7242iJ 01, ~* 

* -24 .. 0 14.0 * 0 .. 2746D 02 0 .. 9637D 01 .. 0.20250 02 * 
* -24 .. 0 18.0 * 0.276dD 02 0.56550 01 ' -0_ 47320 02 ... 
... -24.0 22.0 ... O.20'16D 02 -0.3312D 02 0_4740D 02 * ... \-,28 .. 0 -22.0 * 0.20480 02 0 .. 15990 02 0 .. 2288D ,02 ... ' , 

1 

* -28.0 -18 .. 0 * 0.23870 02 ' -0.~141D 02 - 0.'6838D O~ . * ... - 28. 6 -1440 ... Q.2 665D /02 -0.1619D 02 -ù .. 39760 o ,.. 
'( ... -28.0 -10.0 * 0.25620 02 -0 .. 23 8bD 02 0.15320 02 *' *' -28.0 -6.0 * 0.24600 02 -0 .. 11350 02 0.32730 02 *' ,; :f; -28.0 -2_0 * 0.24560 02. O.1496D 02 0 .. ':35 ... 20 ù2 ... 

.. * -28.0 240-, ... O.2590D 02 -O.3209D 01 0.30650 02 * * -28 .. 0 6.0 ... O.2582D 02 -0.1015El 01 0.1382D, 02 * .. 
* -28_ 0 11).0 il • 0.23560 02 -0.51110 02 -0.99560 01 ... '. -28.0 14.0 ... 0.2658D 02 -o. 1739D 02 -0.39910 01 * * -28.0 18.0 ... 0.2275D 02 - 0 .. 2.2 39 D 02 -0 .. 16800 00 * ... -2ti.O 22.0 * 0.26300 02 -0.3b22D 02 -0.2486D 02 * * -32.0 -22.0' * 0.2647D 02 0.4013D 01 -0.32540 02 ... 
... -32.0 -18.ù * 0.2~500 02 -0.2463D 02 -0_16960 02 ... 
:0: -32.0 -11+.0 ... '" 0.22800 02 -0.4'0490 01 0~2930 02 ... 1-noo -10.0 *' 0 .. 2465D 02 O.2394D 02 -O. ~91D 01 • 
" -32.0 -6.0 * 0.2623D 02 0 .. 66760 01 0.26740 02 ,* 

• -32.0, -2 .. 0 *' 0.2361D 02 0.29890 01 0.10100 02 * ... - 32 .. 0 2.0 ... 0.2 <+ 76D 02 -0.4317;) 02' 0 .. 11670 02 ... 
.* -:32.0 ) 6.0 ... 0.2338D 02 -O.3591D 02 -0.32930 02.---* , * -32.0 ' 1 ù. 0 ... 0.2441D 02 -0 .. 17390 02 O. 19 ti.7-fY1J 2 * 
* -) 2. 0 1/l.0 ... 0.25130 02 -0 .. 3394D\ 02 0.90360 01 .. 
* -32.0 1l:i.:. 0 ... 0.22540 02 -0.6464D 02 O .. 217Sd 02 * * -J~.O 22.0 * ù. 2 4320 02 -0.7'199D 01 0.563.:!D 02 * , ----------" -------------------~-----------------

.. STATISTICAL llE-S lJ LT S : 
--------------------

\ 
MEAN VALU E STANDARD DEVIATION --X-DIRECTI'ùii O. 376Df 02 O.844D dl 

~ Y-ùIRECTION -0.299D 01 0 .. 2540 02 
Z-DIRECTION Q.597D 00 0.295D 02 

1" 
--" 

'" 
... . \ 

" 
,----
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.. 
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\ 
EVÂii;'U-AIED STM.IN FIZI.J AI POlNT' (5L): 

, 

------------~--4--~----------r------------------~------~----
*l!ILEjENT* ,L.a EH *ELf:i'!El\T* EX! .::;ry'" 
*-~-----*------------------*-------*----------------* * l, j ~ ~ .. 3Jù-Ù3 -0.70D-03'" 2_ 1 * -0.480-04 O.llû-01" 
.je 1, 2 * 0 .. 320-03 -0.89D-02 * 2, 2 * 0.lBO-04 -O~12D-01 ,.. * oet, 3 * O.4uJ.!..03 Q_4<4D-02 * 2, 3 * 0.500-03· 0 .. 135D-02 • * 1," * -ù.01ù-03 -0 .. 11D-Ol * 2,4 * 0.810-03...,0.,110-01 * 
.. 1,/5 * -U.22?-ÙJ 0 .. 12D-Ol * 2,.5 * 0 .. ]40:-03 0.15D-01 * 
• 1, 6 * 0.68u-OJ 0.~bD-02 * 2, 0 * ù.080-03 0.90D-OJ'" * 1,7'" -0.30D-04 0.19D-02 * 2,7 '* 0 .. 42L>-ù4 0.140-02. * 1,8. -0.670-03 -0 .. 330-02 * 2" 8 * 0.15D-02 0.350-02'" * l, 9 * O.qqD-OJ -O.15D~02'" 2_ <) * -0.700-03 -0.'700-02 * 
*. 1,10 * 0.41D-OJ -0.590-02 * 2,10 * 0.48D-03 -0.66D-02 * * 1,11'* 0.40D-03 0.170-'01 * 2,,11 * 0 .. 100-02 O .. 2Ùi)-02. 1)", '* J, 1 .' O.99D-ù3 O.I.j.s'D-ù2'" 4, 1 * G).4-4ù-03 -0.,+10-02 * ~ * 3,2\* 0.66D-03 0.310-0:J * 40 , 2 * 0 ... 380-03 -0.11D-01 * * 3, 3 * O.o8J-OJ -0 .. 340-02 * Il,, J * -0.57D-03 -0.5ùO-02 * * 3,4 '" -ù.53n-03 0.330-02 * .4-,4 * 0.200-02 0.17D-01 * * 3, 5 * O. 66 Ù -03 0 .. 4 20-0 2 '* <4, 5 * 0 • 11 D - 02 O. 840- 02 * 1 *' 3, 6 * -0.20D-Ol+ -0.55D-02 * ':+, Il * 0.b5ù-04· -0.190-01 * * 3,7.* O.12D-02 0.120-01 * 4, 7 * 0 .. 8'OD-03 0.1,20-01 * 
*, ,3, 8 * - U .. 32D- 03 - 0_ 2 6D- a 2 * <4, 8" * -0_ 83 D- 03 O. 690-02 * <II '* 3, 9 * 0.130-02 -0_ 790-02'" 4-, 9 * 0 .. 590-04 -0.70D-02 * ,* 3,10~ * 0 .. 600-0"3'-0.26D-02 * '4,10 * -0 ... 160-03 -0.700-0'2 * * J,l1'

9 * -ù.o5D-03 0.95-0-02 * ,",,11 * 0 .. 17D-02 O.3~D-02 * *. 5,1 * -l)..J7J-03 -O~940-02 * 6, 1 * 0.260:-03 -0 .. 920-02 * .* s, "') * 0.16D...I03 -0.12D-01 * 6,2* 0.120-:"02 -0.840-02 * * s, 3 * ù ... 98D-O.j 0.200-01 * 6, J * 0 .. 410-03 0.20D-Ol * * 5, I.j. * "O.1tl0-03 -0.110-02 * 6, 4 * -0.!lOo-03 Ù.240-03 * * S, 5 * 0_780-04 -0.11D-01 * 6, 5 * -0.270-04 -0.230-02 * * 5,6* 0_76D-03,-0.790-04 * ti, -6 * 0 .. 280-03 -0.15D-01 * "* 5,7 * -o. 15D-02 0.390-02 * 6, 7.' 0.200-02 0.430-02 * * 5., a * 0.20D-02 -0.570-02 * 6, 8 * -0.220-03 -O.31D-02 * 
* 5, 9 * J.S1D-03 O .. ~20-02 * Ô, 9 * -ü.58j)-03 0.130-01 * * 5 , 1 a * 0 .. 200 - 0 3 - o. 6 :2 0 - 0 ; * 6 , 1 Ù * 0 .. 66 D - 0 J - o. 1 1 0- 0 1 * * 5,11'" O.39D-03 0.1<40.-01 * 6,11 * 0 ... 25D-03 -O. 19D-02 * * 7,1* 0.530-03. 0.970-02 * "a, 1 * 0:.850-03 0.780-02 * * 7, 2 * ':"Uo.14D-03 -0.490-02 '* 8, .2 * 0 .. b30-04- -0.180-01 * * 7,3 * ù.l1D-02 -0.27;)-02 * 8, 3 * -0.650-03 0.390-02 * 
* 7, 4."* 0.51D-03 O.36D-02 * 8, 4 * -0.200-03 0.460-02 * * 7, 5 * 0. 55D-03 0 .. 120-02 * 8, 5 * 0.360-01 0.21D-02 *. * 7,6* 0.11D-02 -0.~2D-02 l' d, ô·* '-0_160-03 -0.15D-01 * 
,.. 7,7 * -0.130-02' 0.12D-Ol ~ 8,7 * ·0.190-02 O.2"lD-Ol * * 7,8 *. U.l[)i)-02 -0.180-01 * 8, a * -0 .. 22D-03 -0.150-01 * * 7,9* 0.15D-02 0 .. 390-02 * 8_ 9 * 0.36D-03 O.17D-Ol * * 7,10 * 0.qS.ù-03 0.790-.03 * 8,10 * 0.110-04 ·-0. 15D-Ol * * 7,11 * 0.200-03 0.300-02 * 8,11 * 0.i16D-03 -r0.7,60-02, * * ·9,1 * -0.65D-03 -0.190-03 * 10, 1 * 0.13D-02 -0.12D-02 * * 9, 2 * 0.830-03 -0.740-0~ * 10, 2 * 0.33D-03 -0.450-02 * * f), 3 * 0.550-03. -0.36D-02 * 10" 3 * 0.52D-03 -0.970-04 * * 9,4* 0.150";'03 ·0.20D-01 * 10~ 4 * 0.550-03 J.1.10-01 * * 9,5* 0.70D-03 -0.180-01 * 10, 5 * 0.470-03 -0.220-02 * * 9,6,*' 0.400-03 0 .. 560'-02 * lù, 6 * O .. 18D-03 -0.150-02 * * 9, 7 *' J_86J-04 0.140-02 * 10, 7 * "'0.92D-ù3 -0.55D-02 * * 9,8 * -ù.280-03 O.~1D-02 * 1(},' 8 * O.~~tiO-02 0.90D-02 * * ':J, 9 * -0 .. 570-04 -0.130-01 * 10,9 * 0.,+5D-03 0.23D-02. * 9,10 * 0.14D-02 Û".11o-01 * 10,10"* 0 .. 65D-05 ~0-.11D-Ol * * 9,11 *' -0 ... 66D-04 -O.16D-01 * 10,11 * ';'0.31D-03 0.98D-02 * * 11,1 * 0.65D-03 O.U4D-02 * 12,1 *-0 .. 30D-05 -o. 17D-(j2 * 
.. 11, 2 *,-0.760-04 -0 .. 850-02 * 12,2. 0 .. 75D-04 0.19D-02 * * 11, J *' C.83D-03 -O.13D-02 * 12, 3 * . 0 .. 16D-03 0.52D-02 * 
'" 11,.4"* 0 .. 82D-OJ 0.140-01 * 12,4- * 0_~5ï)-03 -O.12D-02 * 

,* 11, 5 *' -ù.bJ!)-()~ -0: 14D-0 1 * 12, 5 * 0.870-03 0.1':30-02 * 
>/< 11, b * 0.27D-03 -0.62D-02 * 12, 6 * 0.14ï)-03 -v.17D-vl * * 11, 7 * o. 1 {) D -02 O. 2 2 D- 0 1 * 12, 7 * 0 .. 11 D- 0 JI). 69 D- Ü 4 * 
* ~ 1_ 8 * -0.110-02 -o. 14D-0 1 * 12, 8 *' 0 ... lbD-02 O.13~-Olt * 
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J * 11, 9 '" Ù .. 1 ~'- 02 0.2"4D-02" 12, 9 '" ' 0.56D-04 -0 .. 25D-02 '" * 11,10 * ü.S3ù-US O .. J5ù-02 '" 12,10'" -0.380-04 -O.72D-02 * * 11,11 * O.2~D-03 -0.55D-02 '" 12,11 * 0.15D-02 O.44ù-02 * * 13, 1 * -0.220-031-0 .. 66D-02 '" 14, 1 '" 0.12D-02 0.510-02 * * 13, 2 * '0.32D-03 0.11D-Ol '" 14,2 '" O.2~0-ù3 -O.76D-02 '" * 13,3'* -u.330-ù3 :"O:t38D-02 * 14,3. * 0.40D-0-4 -0.4JO-02 * * 13, 4 * 0.290-03 0.1ùO-02 '" 11+, 4 * 0.610-03 0.24D-02 * * 13,5 * ,O.3SÙ-OJ 0.33D-02'" 11+, 5'" 0.650-03 0.170-01 * * 13, b * IJ • .11;)-02 -0.190-02 '" 14, b '" -O.45D-r03'-ü.270-01 * * 13, 7 * 0.33\)-03 0.Lt13i}-02" H, 7 '" Q.lbD-03 0.14D-01 * * 13 8 '" -ù.32J4.04 -O.abD-02 '. 14, J3 '" 0.51;)-04 -o. 58D-'-02 * * 1J' 9 .. -0 .. 240-03 -0.400-02 '" 14, '9 * 0_570-03 0_.430-02 '" ,* 13:10 '" -0_33D2..03 0.200-02 '" 14,10 '" 0.11D-02 O.16D-Ol '" * 13,11 * ù.130-03 -0.~2D-03 '" 14,11 '" -0.58D-03 -O. 13D-01 * * 15 1 * -0.19D-03 -O.6tl'D-02 * 16, 1'" ·0.58D-03 0 .. 30D-02 * * 15' 2 '" Il • S '+ D ~ () 3 - O. 4 5 D- 0 3 * 16, 2 * -o. 370- 03 - O. 421)- 02 * • * 15; 3 *, '0 .. 140-02 0.110-02 * 16, J '" 0.12D-03 .0.550-02 *0, « * ~5, 4 * 0.390-03 O.12D-O 1 * 16, 4 * 0.11D,,:,03 -0.140-01 * . \ * 15, 5 * - O. 10 D- 02 0 .. 2 0 D-O 2 * 16, 5 * 0 _ 8 2D- 03 O. 210- 01 * * 15, 6 * -.O_83D-04 -0.650-02 * 16, b '" 0.830-03 -0.88D-02 * * 5' 7'" 1,).100-02 -0 .. lJ30-03 * 1~" 7 * 0 .. 290-ù3 -0.170-01 * * 15' 8 * 0.38D-03 0.500-02 * lb, 8 * -0 .. b30,03 0.120-01 * 
<"" * 15' 9 *.-0 .. 530-03 -0.950-02 * 16, 9 '" 0.110-02 -0.790-03 * * 15;10 * -ù.17D-03, O~79D-0.2 * 16,10 *' 0.54D-03 (}.73D-02 * * , 5 1 11 * - o. 8 0 D - 03 - o. 1 3 D - 0 Î * 16, 1 1. * 0 .. 71 D - 0 3 0.. 1 0 0-0 1 * * 17,' l '" ü. 1 3 D - 0 J - 0 " 8 5 D- 0 2 * 18, 1 * 0 _ 3 0 0-0 3 - 0 • 220- 0 2 * * 17 2 * ù .. 9JD-03 -O .... ùD:..03 * 18, 2 * O.10D-02 -o. 58D-02 '" * .17: "3 * 0 .. 550-03 O.~5D-.o2 '. 1d, 3 * -0.lbO-03 -0 .. 200-02 * 

*,17,4 *' O.600-0ij 0,.680-0.2 * 18,4 * 0.830-03 0_350-03 * 
'" 17, 5 * O.14ù .... u2 -0.110-01 * ld, 5 * 0.~9D-04 0.860-02 * * 1 7, 6 '" 0 .. 5 90 \" 0 3 'o. 1 7 6-0 1 * 18, 6 ~"E 0 .. 4 8 D- 0 3 - 0 .. 1+ 5 D- 02 * * 17, 7 * O_~5D-03 -0.58D-02 *' 18, 7 ~ -0.110-03 -0.40D-02 * * 17, .8'" 0.21D-02 -0.420-02 * 18,8'" -0_41D-03 0.340-02 * 
* 17,9'" 0.32D-04 0.25.0-02 *,18,9 * 0.100-02 -0.10,0-02 * * 17,10. O.lCD-Dl O_ijJO-02 * 18,10 * 0.22D-03 0.10D-02 *, * 17,11 * -O.94D-04 -0.15D-02 * 18,11 * 0_,12n-02 0.970-02 * 
.'19, 1 * 0.630-06 O.14D-Ol * * * 
• 19, 2 * -O~6D-03 -0.63D-02· * '" * 
lCt'J9, 3 * 0.960-03, 0.19D-02 * * * 
*"'19, 4 * 'U.24D-03 ::-O.31D-02 * * * * 19, 5 * -0.41 D-O 3 -o. b 6 D-O 2 * * * * 1~, 6 * 0 .. 24ù-03 0 ... 5D-02 * '* * * 19, 7 * O.2§D-03 -0.55D-03 * '" *' 
:0: 19, 8 * Q_ 61 D-O 3 0.1 3 D-O 1 * * * * 19, 9 * -0.21D-03 -0.84D~02 * * * * 19,10 * 0.360-03 0.:12D-02 * :ft '" * * 19,11 * O.52D-Oij O.35D-02 * *. * ----------r--------------------------------,------------------
STATISTICAL MESULTS~ 

XX-STRAIN: 
Y'Y-STiiAIN: 

M2AN VALUi 
0.3519D-03 
0.34680-04 

1 

STANDARD DEVIATION 
O.6386D-ù3 
0.90410-02 

, . , 
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RE":CNSTRUCTICN RESUlTS OP INTEREEROGR,H! 
( Ga) OP THE NE 'iiS-PliINT P AllER ·SAMPLE' lU8 

, cali~ULATIVE OEFOR:iATIO~) ~ 

------------------------------------------------------------
* COx0aDLaI~S * OE FORMATIONS * 

f< '" * x y z * 
:---~4~ü--::tf:o--t---O~6~18D-02-::0~4036D-02--0-:482JD-Ô1--~: 
* ~4.U - B.O * ù.b 82D 02 -O.~d860-01 -0.189.4001 * 
• ..4.0 -,14.0 * 0.6330D 02 -0.39340 02 -0.2121002 * 
* 44.0 -,10.0 ... O:6313D ,02 -0 .. 14090 ot -0.1936D 02 * * 44.0 1-6.0 * ù.6237D 02 Ût.10350 01 0 .. 4097D 02· .. 
* 4<+.0 -2.0 .. Q 0.59750 8t, 0.2J.100 02 0.29010 02 * .. ~4. 0 2.ù * 0.62230 0 .. 12170 01 -0.11420 U2 .. 
* 44 .. 0 0.0 .. 0.63320 02 -0 .. 27700 02 -0.7911 DOl * " * 44. Q , 10.0 *' 0 .. 60040 02 " -0.31400 02 -0 .. 6140D 01 .. ' .. 44.01 H.O .. 0.59600 02 -0.37050 02 -0.1924D 02 * ' 
* 44 .. g 1 d. 0 * O.6026D 02 0 .. 42820 01 -0.1619.D 02 * .. 44. 22.0 * 0.6103EJ 02 -o. 1769D 02 0.22870 02 .. 
*, ~o.o - 22. 0 * 0.60450 02 0.13310 02 0.40110 00 * * 40,.0 -18.0 * 0.59480 02 0.46540 02 -0.8tto4D 01 * * 40.0 -14.0 * 0.63030 02 0 .. 5897D 01 f:0.71680 02 * * 40.0 -10.0 * 0.64110. ù2 -0.7244D,02 -0.34220 02 .. 
* ~o.o 76.0 * 0.61130 02 -0.3271D 02 -0.49.10D 01 * * 40.0 -2.0 * 0.60980 02 -O.3533D 02 O.J9870 01 .. 
* ;40.0 2.0 * 0.57300 02 -0.44790 02 -0.13780 02 * * ~40 .. () 6,0 * 0.62290 02 -0 .. 14470 02 0.3519D 02 * * 40.0 10.0 * 0_58900 02 0 .. 16570 01 -0_1563002 * * 40 .. 0 14'.0 * 0.62490 02 -o. 20130 02 -0.46280 02 * * 40.0 18.0 .. 0.64010 02 0.37040 01 0.29800 02 * * <4'0.0 22.0 * 0,.62070 02, -0.39550 01 0.2665D 02 * *( 36.0 -22 .. 0 * 0.5986,0 02 ù.7b57D 01 0.17790 02 * * 36.0 -1~. 0 li< 0.5a520 02 0.24640 02 -0.1879D 02 * 4* 36.0 -14. a * 0.58630 02 -0.2487,0 02 0.2118D 02 * 
* 36 .. 0 - 10. () * 0.60070 02 - ù. 05 09D 02 0.22650 02. * * 36';0 -6.0 * 0.62690 Oz -0.16620 01 O.611b5.L> 01 .. 
* j6.0 -2.0 * 0.513030 02 ' 0.10180 02 -O.2557D 02 * * 3b.O ~.o * 0.57920 02 -0.71260 02 -0.2333D 01 ,* 
* 3b.0 6 .. 0 :t 0.61520 02 -ù. 12680' 02 - O. 11 06D 02 * 
* 36.0 10.0 * 0.5956D 02 0.26990 02 -0.39690. 02 .. ' 
* 3b.O 14.0 * 0.610bO 02 -0.45010 02 -0 .. 38100 02 .. 
* 36.0 18.0 * 0.58600 02 -0.52460 02 -0.1318D 02 * * 36.0 22.,(.J * 0.61180 02 -0.31230 01 -0.64040 02 * *' 32.u -22.0 * 0.57700 02 -0.11430 "02 0.146JO 02 * *, ~.o -18.0 * 0.58460 02 -O.7016D 01 0 .. 2~OO 02 * , 
* 2.0 -14. li * O.5~090 02 -0.40770 04 -0 .. 4' 8nOl * ;' ,. * 32~O -10.0 * 0.58970 02 -0.6372D 01 O. 1199D 02 * '/ 

* 32.0 -6.0 * ,O.5586D 02 -0.23790 02 -0.9313D OU * 
* 32 .. 0 -2.0 *' 0.59250 02 0.02940 01 0.4866D 02 .. 
* 3L ... 0 2.0 * 0 .. 57680 02 0.1529D 02 0 .. 3150D 00 * 
* 32.0 6.0 * 0.54780 02 -0.131+10 02 -o. H44D 02 * * 32.0 10.0 * 0.55000 02 0.33980 02 0.1984iJ 02 *' * 32.0 14 .. 0 * 0.58570 02 0.2087D 02 '0. 1162 D 02 * * 32.0 18.0 =li: 0.59020 02 -0.52260 02 -0.1528D 02 .. 
* 32.0 22.0 * 0.57420 02 -O.1080D 02 -0.21460 02 *' * 28.0 -22.0 4< 0.56720 02 -0.3231 D 00 O.66"44D 02 * * 28.0 

, 
-18.0 * 0 .. 57390 02 ù.26610 02 -0.29730 02 * * 2B.0 -14.0 .. 0 .. 5 5770 02 " 0.29390 U2 -0_1~,J1ù 02 * 

1 • * 28.0 -10.0 * 0.56080 02 O. 15460 02 0.16770 02 * * 28.0 -6.0 * 0_55620 02 - 0_ 3588 0 02 .... 0 .. 1154-0 02 * * 28.0 -2.U *' 0.56950 02 - 0.23900 02 O.4763D 01 * 
* 2b.O 2:ù * 0.57010 02 0.7b810 01 - 0.6011 D- 02 .. 

en 

* 23.0 ti.O *' 0.5926D 02 J.37490 02 -0.513.5 7 D 02 * * 28.0 lJ.0 * 0.5 ::>tJ2D 02 o. da 530 01 -0.4080D 02 * * 20.0 1 '1. Ù *' 0.57110 02 -0 .. 26190 02 O.3056D 02 * * 28.0 18.0 * Q.55560 C2 -0.24850 02 0.54240 02 * * 28.0 22.U * 0.56620 02 -0.3187D 02 -0.4390ù 02 * 
0 

" ~ 

, 
t 
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>1: 24.0 -2~.ù * O.5677D 02 
.' 

-0.3491D' 01 -0.18 .. 2D 02 * * 24.0 -18.0 * 0 .. 5588D 02 -O.12d7ù 02 O.1987Ù' 02 * .* 2l4.ü -l4-.u * 0.5432;) 02 - J. 3150 D 02 0.4821D 02 * .J 

* 24.0 -10.0 * 0.5678D 02 -O.1~54ï) 02 -0.4062D 02 * , 

* 24. Ù -b •• li * 0.5317D 02 0.7 ... 58D 01 ~ -O.2~9jD 02 * * 24".0 -2.0 * 0)'56190 02 -O.100UD 02 0.5263D 00 '* * 24.0 2 .. 0 * 0.5482D 02 -O.13J7D 02 -0.5355D 01 * +: 2L4.0 6.0 +: 0.5496D 02 -J.2429D 02 -0·i763D 02 * * 
~ 24.Ù 10.0 * , 0.55510 02 0.5710D 01 o. 89 2D 02 * * 24.0 14.ù * 0.5443D 02 -0.26490 02 0.1755D 02 * * 24.0 ',1 cl. U * ù.51blD 02 -0.5405D 01 0.6088D 01 * * 24.0 22.0 * 0.58290 '02 -0.23790 O..:! ( -0 .. 1039 D 02 * !;i *. 20.0 -22.0 * 0.54100 02 0 .. 5260D 01 0 .. 3674D 02 * * 20 .. 0 -1<3.0 * 0.5399D 02 ,0 .. 2256D 02 -0.1643D 02 * * 20.0 -14.0 * 0.56050 02 0.27580 01 -0.15120 02 * * • 20.0 -10.0 * 0.34310 02 -0 .. 54920 02' 0.1089D 02 * +: 20. Q -0.0' *' O .. S .... 50D 02 -D_1471D 02 0.18590 00 * * 20.0 -2.0 * 0.5204D 02 0.3423D 02 0.5562L) o 1 * * 20. Ù 2.0 * O.S433D 02 -0 .. 11160 01, 022400 02 * * 20.0 6.0 *' 0.5JJ3D 02 0 .. 13b4D 02 -O!44450-01 * * 20. Ù 1v.0 * 0.56100 02 -o. 6d~9D 01 -0.S9;J4D g} * 

* 2U.0 1q.ù * ',0 .. 5497D. U2 -0.2328D 02 0.5228D * * 20.0 ~8.0 * 0.S243D 02 O. 4037 D 01 -0.1035D 02 * * ~o.o 22.0 *' 0.53060 02 '0.1061D 02 0.241SD 02 * * 16.0 -: 22.0 * 0.5ü7bD ·02 -0.2402D 02 -0.3923D 02 * 0 

J 
.. 16.0 '-18.0 *' 0.S542D 02 -0.1267D 02 -0.19ù7D 01 * .. 16. 0 -1 '-l. 0 *' o.~ 929:J 02 -O.1065D 02 o. ~ 7 OS El 02 * * lOf 0 -10.0 * 0.50660 02 -0.2820D 02 -0.9434D 01 * .. .16.0 -6.0 *' 0.'51ù6D 02 ù.l1i84D 02 -0.1989D 00 * * ' 16.0 - 2.0 * ,0.5165D 02 -0.94<330 01 -0.5133 D 02 * * 16.0 2 .. 0 * 0 .. 49980 02 -0.2152D 02 -0.71000 02 * 
* 16. Q, 6 .. U * O.504JD 02 -0.297LO 02 0.1~410 02 * .. 16.Ù 10.0 * 0.lr901D 02 0.3228D 02 0.557ijD 02 * .. 16.0 1 ~. u . .. 0.5292D 02 -0.90620 00 -0.4709D 02 * * 1 b .. 0 18.0 * 0.465(J1) 'C2 - •• 47810 01 -0.2006D 02 * * 16 .. 0 22.0 *' 0.4'.:!89D OI! O.5395D 01 0.6174D 01 * * 12.0 -22.0 .. 0.50320 ot2 -0.38290 <i2 -0 .. 36ù4D 02 * * 12.0 -1 d. J * 0.~753D 02 0.24090 2 -0.1557D 02 * * 12.0 -14.0 lit 0.5055D 02 ù.23650 01 -0.4745D 01 * * 1~. ù -10.0 * 0.5j3~ 0.1970D 02 -0.1936D 02 * * 12.ù -b.O * 0.5028 02 -0.13980 02 O.218bD 02 * * 12.0 -2.0 :1< ' 0.4 923D - 0. 24 ~ ij 1) 02 -0 .. 1159D 02 * " 

* 12.0 2.0 * 0.47760 02 -0.97810 01 0.564t+0 01 * * 12.0 6.U * 0.48220 02 -ù.30520 02 0.6199D 02 * * u.o 10.0 * 0 •. ~944D 02 0.2645,0 02 -0.262I+D 02 +: 

* 12 •. 0 14.0 * O.S007D 02 -0.50250 02 -0.4913D 02 * * 12.0 18.0 * 0.48550 02 -0.30680 02 0.6906ù Où * * - 1".0 22.0 * 0.48970 02 -0.27250 02 -0.0423D 02 * 
* tI.0 -22.0 * 0.4d09D 02 -0.76ùli) 02 0.3308D 02 * 
* 8.0 -18.0 *" 0.5135D 02 -0.4899D 01 O.236"3D ù2 * * ti.O -l~.U * 0.~54D 02 -0.3054D 02 0.5034D 01 +: 

* tl.O -10.0 * 0'. 62D 02 O.2960D 02 -0.2485D O~ * * 8.0 - 6 ... 0 * 0.4577D 02 0.96930 01 0.2438D 02 * -* 8.0 -2.0 * 0.4687D 02 -0.80660 00 0 .. 84 97D 01 * * 8.0 2.0 * 0.4963D 02 -0.5477D 02 -0 1.2452 D 02 * * 8.'Ü 6.0 * 0.49320 02 O.3931D 02 -0.3800D 02 * * 8 .. 0 10.0 '* O.4706D 02 -0" 35850 02 0.277,40 02 * .. 3.0 14.0 * 0.4542D 02' 0.4860D 01 0.2559D or * * 8.0 18.0 '* 0.4728D 02 O. 97 H3D 01 0.3373D 02 * * 8.U 22 .. 0 * 0.5122D 02 -0 .. 49700 01 '0.J37bO 02 * * 4.0 -22.0 * 0.4d3ùD 02 0.10710 02 -0.117bD 02· * * 4.0 -ld.O' * 0.4202D 02 0 .. 211.PiD 02 -O.-3679D 02 * * 4. Ù -14.0 * 0.4555D 02 0 .. 6312D 01 -0.4633D 02 * * 4.0 -10.0 * • 0.4b6~0 ù2 -0.34550 02 -0.55940 Ù 1 * ,* 4_ U -0 .. 0 * O.4840D 02 ù.7257D 01 0.17380 02 .. ~ .. 4.0 -2.ù * 0.4b63D 02 O.ld44D 02 0.26360 02 :. * 
'*' i1.~ 2 .. 0 4< 0.4342D 02 ù.289().0 02 -0.17210 02 * .. 4.U o.v * , Ü.445ûj 02 -0.39230 00 -0.1726'J 02 * , 
* l~ • 0 10.0 * 0.41410 02 ,....0. 3216D 02 o. 14.338 02 * * 4.0 14.0 *' 0.456LlD 02 0.7142D 01 -0.1035D 01 * .. * 4.ü ld.U * 0.44480 02 0 .. 16710 02 0. :16860 01 *, 
* 4.0 22.0 * 0 .• Ll2200 '02 -0.4224D 01 -0.11810 ù2 * 
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i 
i 
l 
j 

1 "1 
* " ' -2":.0 4C 0.4518D 02 ,-O~j98JO 02 \ O. 2~6 1 D' 0 2 >1<, 1 \J.U 

* 0.0 -18.0 *' 0.4203 D 02 -0.19650 02 0.3 ùl0 02 * 
( 

:0: '0.0 -14.Ù *' O.4~31iJ 02 0.11070 01 -0.6100D 02 * * I.J.O - 1 O. il *' 0.~2410 02 0.J3320 02 0.12670 02 *' ~ 0 .. 0 -o. Ù * 0.4237::>,02 ù.80J3D Ù 1 -0.26240 02 * '* o.u -2.0 *' 0.45230 02 -0.5159D 02 Q -0.110 .. 0 02 * * 0.0 2.U .* U. 448èD 02 0.3b5S0 01 0.37600 02 * * U.O 
.. : , 6.~O *' 0.410 D 02 0.4730D 01 0.10150 02 *' * 0.0 lu.O *' 0.43370 02 0.1791D 02 -0.46J1D 02, 1 * 

* (J.O l~.u * ~O.40a1D 02 - 0.77750 01 0.93580 01 *' 
* 0 .. 0 '18.0 *' 0.38!:l4D 02 ' 0 .... 7220 01 0.2465D 02 *' * 0.0 2l.0 *' 0.44250 02 -0_-+8520'01{ -0.10490 02 * *' 

, 
-4."0 -22.ù '" 0.4541D 02 -0.18490 01 . -0.11d50 02 *' * -4 • .0 -18.0 * 0.42.550 02 0.177tlD 01 -0.24840 02 * *' -4.0 -14.0 *' 0.43530 02 -O. 17200 02 -0.74620 01 *' "1: -4 .. 0, -1 D .·0 *' 0.395~D 02 -0.2792D 02' 0.3537D 02 *' '* -!.J.O -0.0 * 0.44960 O~ -O .. q.14~0 02 -0.3234D 02 * * -4:0 -2.0 * \ 0.4267D 02 -0.617 D (),2 -O~19160 02 * > 

*' -4.0 ~ 2 .. u * O.Lt430D 02 Q.1722D,02 ù.1960D 02 *' .. -4.0 6.0 * 0.40280 02 0.25080 01 -0.5408D 02 * * . -4.0 10.0 * O.3~79D 02 \ 0.10490 -02 -0.2173D 01 * * -4.0 l'+.u * 0.4332D 02 O .. lhlbO 02 0 ... J 0 C) b ;) 02 * 
* -4.0 18.0 * 0.4151 D 02,'-0.5295002 -O. 1305D 02 ,* 

) * -4 .. 0 22,.0, * ... Q.4250D 02 - O. 4354D 02 -0.3128D 02 * * -8.0 -22.0 * O.4351D 02 0.2287D 01 -0.83470 Olt> * * -b.O -18.0 :00 0.!J31~D 02 -0.13560 02 -O. 18130 ,,02 * , 

* -8.0 -14. U * 0.400 D 02 -O.1717D 00 -0.40810 02' * \ 

* -b.O -10.0 * 0.43090 02 -0.8690D 01 0.4029D 02 * * -s.a -6.0 * 0.38600 02 0_1597D 02· -0.2451D 02 * ~ *'" -8.0 -2.0 * 0.4008D 02 O.1743D 02 0.2497U 02 * . :je -8.0 2.0 * 0.40500 02 -Q.1039D 01 0.2401D 02 * * -8.0 1).0 * 0.4099D 02 -0.13 74D 02 -0.5098 D 01· * * -8.u 10.u * 0_3913D 02 0.1155D 02, 0.2733D 02 *" * -8.0 14.0 * 0.4J79.D 02 -0 .. 19090 02 -0.44410 02 • 
* -8.0 Id.O * 0 .. 36920 02 O. 9778 DOl Q.5!l280 02 * j' * -8.0 22.0 * cr.ij18LlO 02 -0.56390 01 -0.1433D 02 * * ~1~.0 -22.0 * 0.41Ll20 02 -0.~775D,02 0.2039 D 02 * * -12.0 -l~.O * 01a,.)93S0 02 -0.37730 02 0.1240D 02 * , 
* -l~.O -1-4.0 * O.4059D 02 -0.12680 0'2 0.89510 01 * * -l~.O -10.0 -* 0.1+1140 02 - 0.2508 DOl -0.3761D 02 * l * -12.0 -6.0 '" 0.39770 02 Ù.17660 ù2 -0.5092D 02 * * -12."'ù -2. Ù * ,O .. 4199D 02 -0.3141D 00 0.3923D 01 * * -12.:ù 2_0 * 0 .. 3813D 02 0.31510, 02 -0.249':10 ù2 '" * -12.0 6.0 * 0.37770 02 -ù.35440 01 o ... 8050 01 * '" -lL.J 10.0 * 0.4 06l4D ,02 - 0.32 82D 02 -0.1759D 02 * , 
-l.: -12.ü 1 .... U ' * O.378ClD 02 0.41940 01 -O.1430D 02 '. \ 

"( * ~12.0 18.0 * 0.37070 02 '-0.57010 02 O.9123D 01 * J 

• * -12.0 22.0 * 0.37920 02 -0.23tl50 02 0.18610 02 * :''''''"" 
'" -16 .. 0 -2L.0 * 0 .. 39110 02 - o. 1958D 02 O. 42d4 0 01 * , 
*' -lb.U -1 d. 0 * 0 .. 39160 02 -0.11890 02 0 .. 4632D 02 *' *' -16.0 -14.0 * 0 .. 38450 02 0.27470 02 -0.7762D o 1 * 
'" - 16.,0 -10.0 * . 0 .. 38570 02 O. 13620 02 -0.3288D 02 * * -19·0 -6.0 * 0.4045D 02 -0_ 13d5D 02 -0.10650 02 * * -16.'0 -~.O * 0 .. 40360 02 -0_ 16590 02 -0.6985D 02 * *' -16.0 2.0 * 0.39810 02 -0 .. 3710 D 02 -O.6b95D 02 * ... * -16.0 6.0 * 0.3d62D 02 0.7486D 01 -0 .. 3884D 02 , * ,* -16.0 10.0 * , 0:36380 02 0.2309 D 0 U -0.3733D 02 * * - 16). 0 14 .. 0 *' 0.3741D 02 o. 5~32D 02 -0.2892D 02 * * -16.0 18.0 l' 0.3527D 02 0.5582D il1 0.15570 02 * * - 16. 0 22~0 * 0_37b3D 02 - () • .22 25 0 0 1 0.14b3D <02 * * -20.0 -22.0 * 0.3917 D 02 ' - 0.53340 02 -0.2267D 01 * * -20.0 -1 H .. 0 * Ù.4Q38D' 02 -0.42580 0.2 0.,1277D 01 * * --20.0 -14.0 * 0.36390 02 -0. 256~0 02 0 .. 50800 02 * * -20.0' -1 J _ 0 * C.3703D 02 o. Ba 05 0 01 0.2745D 02 *' * - 20'.0 -6.0 *' 0_3b650 02 0.19250 02 0.10830 02 * * -20.J ~2. U. * 0.3951D 02 -0.40050 02 -ù.206ùL) 02 *' ... -~O.O 2.0 *' 0.34820 02 - 0 • 2liiJ 7 d, 02 -0.5562D 02 * * -2U.ù 0.0 * 0.3713D 02 -0.3771D 02 0.3530D 02 * * -20.\') 10.0 * 0.3770D 02 0.24040 01 -O. 13d7D 02 * * -20.0 14.0 1IC 0.3745D 02 O.15jOo 02 0.3267D 01 * * -20.0 1 tL 0 * 0.3083D 02 -0 .. 2324D-, 01 -0 .. 3425D 01 * * -20.0 22.0 * 0.35340 O.L -0.J977D 02 -O.1430D 02 *' 

.. 
/ 

" 
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! 
• -",:j..J -2~.0 *, o ... 005D~ 02 o. q2 C40 01 0.21310 02 * l 

'f -* -24.U -18.0 *' 0.3b63D 02 -ù.l061D 01 \).~2150 02 * ( : 
!l\ -21+.0 -14.\J *' 0.3b090 02 -O.10b~O 02 0.96tl7D J 1 * ( -:i:l+.ù -1J.3 ., O.lIù43D 02 -0.579aD 02'" -0·.37520 02 * 
* -2L+.U -0 .. :J * O.3510D 02 ù.1L+15D 02 -O.2239D 02 ., 
*" - 24. Ù - 2. a *' G.3]~2D 02 - o. 223b D 02 -0."10ù;):02 * :(1< -24~ Ù 2.0 *' O.3556D 02 o. 32670 01 0.24110 ù2 * * -24 • .) b.Ù *' 0.33890 02 0.1391J 02 -0.28910 Ù 1 * * -2~.LI 1ù.0 II< 0.3....,50 D 02 J.3984D 02 -0.21200 02 *' , * -:2'+.0 h.O * 0.34010 02 -O. 2295D 02 -0.30900 02\. * * -~4.0 ld.O * 0.34410 02 0.47740 02 0.165<30 02 *' * ' -2ij.0 22.0 * 0.31+800 02 :"0.45420 02 -0.52390 02 * * -28 .. 0 -2L.O * 0.35760 02' -0.2031D 02 -0.14100 02 *' '. 
* -2tl.0 -ltl.O *' 0.3315D 02 0.24720 02 0.30850 02 .. *' 
* -28.0 -14.0 *' 0.]5660 02 -0.73570 01 0.~960D 02 . * 
* -28.0 -10.0 •• 0.]536D 02 0.40780 02 -o. 9740 02 * * -28.0 -6.0 'Oc O.3256D 02 0 .. 4501D 02 - o. Lt024D 02 *' 
* -2~.0 -2.0 lit 0.32920 02 O.5tHl2D 01 -0.3030D 02 * * -28.u 2.0 * 0.3509D 02 0.35110 00 -0_2798D ,02 * ;fi -28.0 0.0 .. 0.32260 02 -0.8867D ù1 -,.\). 19820 02 * ,.... 
*> -28.0 1 Ù .. 0 * 0.33450 02 0 • .28720 02 0.273)0 02 *r-: ,. 

* -213.0 14.0 * 0.3330D 02 -0.78260 01 -0.1687D Dl * * '- 23.0 18.0 *' 0.31Y6D 02 -û.j~87D 02 -Ù'. 717 li u û i • ,* -28.J 22.0 *' 0.3549D 02 0.20760 02 ~6472D 01 * * -J2.u -22.0, * 0.31650 02 -0.3930D 01 ' .3340D 02"" *' , 
* .... 12. 0 -1<3 .. 0 * 0.33250 8}. -0.12760 02 23134 D 02 * * -32.0 -14.0 * 0.31310 0.2508D 02 -0.56G8D 02 * * -32.0 - 1"0_ 0 .. 0.33770 02 -O.J046D 02 -0.1730 J 02- * 
* -32.u -6.0 * 0.32420 02 -0.93440 01' -0.2036D 02 - * * -32.0 -2 .. 0 * 0.32270 02 0.72170,01 -o.a6010 01 * * 1 - 32. 0 2.0 * 0.2974D 02 0 ... 55200 02 -0.2ij110 02 * .* -'32.0 6.0 *' " 0.34070 02 0.17180 02 0'.ij798D 02 * .. -32.0, 1 ù. 0 >0< 0.3172D 02 0.10470 02 -0.17000 02 * .. -32.0 1 ~_ 0 

o ~ 0~]252D 02 -0.19750 02 -0.42710 01 * * -32.0 18.0 * 0.31180 02 -o~ 48260 01 -0.10250 02 * * -32.0 22 .. 0 * 0.3]070 02 - 0.58550 ù2 -0.6218D 02 * --------------------------------------------------------------

STATISTtCAL REsaLTS: 
--------------------

..1EAN VALU E . STANDARD OEVIATLON 
./ . 

X-Dr;i~CT.IO~ 0.472D 02 . 0.9450 01 
Y-DIRECTION -0.7140 01 0.'25 ~o 02 ~. 

Z-DlaECTION -O.406D 01 o. 2860 02 ( 

-t 

'" 

( 

/ , 

( 

-t-

'. 
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EVALUATED STaAIN FIELD AT POINT (6R) 
'. 

---------------------------------------------------
*ELEiiENT* EX1 EH *ELE:1ENT* EXX EYY.* 
*------ * --~----------------"'-------"'-------------------* 

". 

• 1, 1"* O.f-HD-03 -0.100-01 * 12, 1 *' 0.150-03 -ù.83J-Ù2 '" * 1,2'" \.1.830-03 O.':loO-02'" 2,2* 0.240-03 0.100-01 *, *, 1'13 '" 0.6'7D-04 -,0.920-02'" 2, J * 0.110-02 O.2ÙD-ül'" , 
• -:: 1, 4 '" -U.25ù-OJ -0.83D-03 '" 2, 4 * 0.06D-03 -0.9-3D-02 * *' 1,5'" D.31n-03. -0",5:.to-02 * 2, 5.·-0.J9D-OJ 0.780-03"'* * 1, 6 * -0.310-03 0.550-0Z. 2,: 0 * ,0.741)-03 0.22D-02 * * 1,7'" J .. i:.:.0-02 0.720-02'" 2,7 * -0.150,-03 -ù.760-02 * * 1,8* 0.260-03 0 ... 92D-03. 2, cl * 0.19D-03 -0.400-02. 

>1- 1,9* v.28u-03 0_140-02 * 2,9'" -0.16D-03 0.5<iD-02 * 
lQ[ 1,10 * -0.72il-03 -O.1ùD-Q 1 * 2,,10 '" O.3bD-OJ -0.60D-02 * 
'" 1,11 * -0.941)-03 0.55D-02- * 2,11 '" 0~14D-02 O.1~D-02 * * 3, 1 '" ü.54D-03 -0;42D-02 * ~ 1 * 0_240-03 -0.11 j}-02 * * 3,2* 0.17D-04 0.120-01 * ,2. 0.270-03 v.tHI}-02 * * 3, 3 '" '-ü.12D-OJ 0.100-01 * '4 3 * 0_83D-03 -0.8bO-02.* * J, 4 * 0.4.iD-03 -0.160-01 * 4 ,4 * 0.720-03 '0.4~D-\J2 * * '3 , 5'" 0 .. 170-02 -0.310-02 * 4, 5 * 0.59D-04 -ù.750-()2 * 
~ J, 6 * -O.JOD-03 O .. 21D-ul" ~, '0 .. - 0.57U-UJ -0.220-02 * * 3,7'" O.59D-ù~ -0.150-01 * ", 7t* 0.170-03 0.720-02 * 
'" J,~a * O.17D-02 -0.990-02 * 4, 8"'* -0_11D-02 -0.120-01 '" 
'" J,9 '" 0.110-02 O.ldD-01, * 4,9 * -0.15U-03 0.330-02 * 
,.. 3,lù * 0.620-03 0.19D-02 * 4,10 '" 0~370-03 O.laD-Ol '" * 3,11 * -ù.100-03 -0.120-01 * 4,11 * 0.860-03 -0.100-01 '" .. * 5, 1 * -0.12D-04 -0.670-02. 6, 1 * O.67D-03 O.23D-02 * * 5, 2 * 0.38D-0;] -0.700-03 * 6, 2. 0.47D-03 O.47D-02 * * 5, J * û.360-03 0_350-02 * 6, 3 * -0.430-03 -0.'4ùD-02 * 
* 5,4 * -0.ltlD-03 .. 0.130-01 * 6, 4 * 0.620-03 -0.57D-02 * * 5, 5 * 0.610-03 -O .. JOD-02 * 6, 5 * -0.33D-03 0.43D-02 * * 5, 0 * 0.19D-03 -0.79D-02 '" 6, 6. 0.100-02 0.8~0-03 * 
* 5,7* 0 .. 550-0J -0.75D-02." 6, 7 * '0.120-03 0 .. 270-02 * 
* 5 t 8 * 0.110-02 O.72D-02 * 6, 8 * 0.410-03 -0 .. 750-02 * * 5, 9'" 0.26D-ù4 0.88D-02 * 6, '3 ,.. -0.15D-03 0.810-02 * 
,.. 5,10 * 0.670-03 -O.j30-0J * 6,10 * -0.140-03 -0.530-02 *. * 5,11 * 0.990-03 0.ldo-02'* 6,11'" -0.210-03 0.460-ù2 * * 7, 1 * 0.83D-03 -0.430-02 * 8, 1'" 0.110-03 -0.280-02 * * 7,;' * -0.300-03 0.;500-02.. * 8, 2 * 0.200-02 -0.500-03 * * 7,3 '4< 0.170-02 U.14D-O-1 * 8, 3 * -0.31D-03 '0.ij~0-02_* ,* 7, '4 »: O.91J-Ù3 -0.10D-Ol * 8,4 *'-'-O.67D-03 -0.110-01 * * 7,5* O.86D-OJ -0.120-01 * 8, 5 ~ 0.200-03 0.610-02 * 
'" 7,6* O .. 98D-O~ 0.880-02 * ,8,6'" 0.,.610-03 0.30D-02 '" * 7,7* 0.11D-0.:: -O.37D-02 * 8,7* 0.550-03 l).200-02 * * 7,8* O.73D'-OJ lT.S'1D-02'4< 8,8* 0.550-03 -0.150-01 * * 7, 9 * 0.ltio-J2 0.41D-02 * 8, 9 * -0 .. 110-03 0.83D-02 * 
'" 71 10 * 0.510-03 -0.6ôD-02 '" 8,10 * 0_710-03 0.97D-03 '4< '* 7,11 * '0 .. 150-02 -O.16D-02.* 18,11\ * -0.500-03 -0.250-02 * * 9~ 1'" 0.SoD-03 -0.160-01 * 10,1 * -0.520-0ij,-0.ldO-01 '" * 9,2 * -0.'.150-03 .0.54D-02 * 10,2 * 0.230-02" 0.040-02 * * 9, 3 * 0.500-03 -0-.430-02 * 10, 3 * O. /50-03 -0.150-01 * * 9,4* 0.14D-02 0.840-02 * 10,4 * 0.250-03 0.5'00-02 * * 9, '5 *. 0_110-02 0.2bD-02 * 10, 5 * -0.66D-03 -0.2bD-02 * 
'" 9, 6 * 0".59D-03 -0.37D::-02 * 10, 6 * 0.60D-04 'O.UD-Ol * * 9, 7 '" -'0 .. 47D-03 0.520-02 * 10, 7 '" 0.16D-r-02 -O.2~o-Ol * * 9,8* -0.280-03 -0.140-:01 * la, 8 * 0.120-02 0.1:)0-01 * 
* 9,9* ù",000-03 0.190-01'" 10, 9 * O.14D-02 -0.100-01 '" * .,,10 * 0.120-02 -0.490-02 * 10,10 '" -0 .. 54D-04 -0.120-'02 * 
'" 9,11 * 0.320-03 -0.860-03 '" 10,11 * 0 .. 70D-0·3 0.370-02 * 
• 11, ~,1 * 0.78D-03 -0:27D-02 * 12, 1 * -0 .. 590-04 -0.50D-02 * * 11, 2 '" -J.38D-05 0 .. 380'::"(12 * 12, 2 * -0.130-03 -0.520-02 '" 
'" 11, .3'" O.J1D-:03 0.100-01 * 12, .3 *' O.2ÛD-03 -0.81D-02 * * 11, ~ * 0.11D-02 -G.10L>-01 .' 12, !t * 0.72D-03 0.63;)-02 * * 11, 5 * 0.14D-02 ~O.230-02 * 12, 5 * -0 .. 50D-03 0_15D-01 * 

'* 11,6''' 0.350-03 -O.2bD-02 *.12, ci '" 0 .. 64;)-03 -O.HD-Ol * 
* 11, 7 * -Ù.JbD-J3 O_73Lr-02'" 12,7 * O .. 14D-03 -0.27D-03 * 
'l< 11,1 S * ù.8'50-03 0 .. 79D-02 '" 12~ Cl * 0.20D-ù3 -0.330-102 '" 

f , 
i· 



" 
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* 11, 9 lit -0.*';10-1.13 -ù. 9tW- g..t .. 12 9 * O.90j)-03 0.64D-02 • '* 11 , 1 Ù '* J. T 20-02 -(J.2 ~D- 2 ... 12: 10 * -J.63D-ù3 -ù .• .J 1 D- 02 ,. 
( 

, * 11 , 11 * Q.l~.J-02 0.52j)-lJ2 ... 12 , 11 * -Q. 67D-03 ,O. 2~;)-ù2' .' ( • 13,. ,1 * 0.480-03 - 0",91D- 03 r* 14", 1 * J.52D-03 ù.-100-02 * . * 13, 2 * -ù.16D-Ù3, 0.47D-02 ,.. 14, 2 * 0.960-03 -O. 33D-ù2 ,* , * 13, 3 ... ù .. d6ù-OJ 0.27D-02 ... 14 1 3 * -0.130-U3 0.210-02 .. 
... 13, t+ • -ù.8913-\.I3 O .. 34ù-ù2 .. 14, ~ • O .... 90-03 -0.620- ù2 * 

c ..... 

* 13, 5 .. C.1bD-02 0.51D-02 ... 14'1 5 • -0.290-03 -0.3IJD':"\i3 ... . * 1J, 6 * O.b5jJ-OJ -0 .20D-O 1 ... 14, 0 • -0.480-()3 0.400-02 .. " '. 13, 7 * 0.95;)-03 O. J 7 0-02 ... 14, 7 • 0.5 '90- 03 ' 0.320- 02 ... 
* 13, 8 * - Ù .. 18;)- 03 -().200-Ù2 ,.. 14-, 8 * O.81D-03 -O. oJD-O 2 * 

, 

* 13, '3 • 'O~ 100-03 -0.150- 02 .... 1 il, 9 • -0.380-ÙJ 0.77D-02 ... 
0 

* 13,10 • -'(J •• 120-ù3 0.110-01 ... 14,10 * 0.150-02 - O. 12D- 02 * • 13, 11 * O. 110- 02 -0.2 "0- 02 " 14,1.1 * -0.380-0·4 0.39 D-ù2 ,.. 
... 15, 1 ... o. Sdû-ù 3. -ù.2 5D-0 2 ... 16, 1 * -O.1~0-04 -0.19D-02 ... 
... 15, 2. ... O.48D-04 -0.630-02 •. lb, 2 * -0.310.-03 ,-o. ~aD-02 * • 15, J * O • .54D-03 -0.250-'02 ... 16, 3 * 0.520-03 0 .. 350-02 * * 15, 4 * 0.640.-03 -0.500-02 * 16, 4 * 0 .. 380-03 O.69D-02 * * 15, 5 * -0.170.-03 O.4~0:-02 • 16, 5 * 0.950.-03 0.6aO-03 • , >,1< 15, 6 * 0.410.-03 -0.80D-02 * 16, 6 * 0.210.-03 O.51D-J2 ... 

\, 

* 15, 7 * -1).l+2L>-03 ' O~88D.,..02 * 16, 7 • 0.120-02 -o. 110- 0 1 * * 15, 8 * -0.21D-03 0.730-02 • 16 , 8 • O .. 37D-iOJ o. 113 0-02 * * 15, 9 * 0.110.-02 -0.93D-02 * 16, 9 * -0_ J 30-03 .... o. "'D- 0 1 ~ 

* 15, ,1 ù * 0.12D-03 0.150- 01 * 16 ,1 Ù * -0.950.-05 0.12 D-O 1 * * 15,11·· 0.450.-03 -O. 8JD- 02 * 16 , 11 * -0.390-03 ù.2i.l0-{)2 * , 
* 17, 1~* -0 .. 220-;)3 -0 .. 2 70.-02 • 18' 1 * 0.110.- 02 0.130.-02 * " * 17, 2 * 0.94D-03 -0.420.-02 * 18' 2 * 0.870.-03 o .• 2~ D-O 2 * * 17, 3~. 0 .. 730-0 .. -0.84D-02 * 18: 3 * O .. 11ù-03 0.120-01 * * 17, :t ~ -ù. d5D-03 -0.280-02 * 18, 4 * 0.13D-02 - o. HlD-O 1 * C * 17, 5 * 0 .. 3lJD-03 0.150-01 * 18, 5 * 0.640.-03 0.910-02 ,,* 
... 17, 6 * 0.52D-03 -0.310-02 * 18, 6 * 0.1 10.-02 - 0.640.- 02 ... 
* 17, 1 * '-J.l<3D-03 0.23D-02 ... 18, 1 * 0.120.-03 -0.27 0.-0 2 * ... 17 1 8 * o. a 1:)-03 -0.100-01 ... 1 a, -..8 * O.41ù-03 -0.uSD-02 ... 
* 17, 9 * 0.800.-03 -0.32D-02 * 18, 9 • 0 .. 260.-03 O. 1 &0.- 0 1 * "* 17,10 ... 0.860-03 0 .. 440.-02 * 18,1 Ù • 0.180'-03 -o. ld 0-0 1 .. 
* 17 ,11 • 0.010-03 0.940-02 • 18, 11 * -0.890.- 03 0.230-01 ,.. 
* 19, 1 ... 0.10D-02 -O.110-0~ * * 

. 
* * 19, 2 • -0.2bD-04 0.800-02 ." • * * 19, 3 * 0.110-02 -0.120.-01 * * . ~ * * 19, '* • 0,_ 4 OD- UJ -O.11D-02 *, .. ,," * 

* 19, 5 * v.37D-04 0.980-02 * , . • 
* 19, 6 * O.1bD-OJ 0.1'41)-02 ... * * * .19, 7 * O. 13D-O 2 0'.230-02 * * * * 19, 8 * -o. :S5D-O~3 -0.9 4D-0 2 * * * , () * 19, ,9 * 0.43D'-OJ 0.91D-g2 * * ... 
* 19,10 * o. Ho-03 O.68D- 2 ."'" * *-* 19,11 ... O.17D-02 -0.1 4D-0 1 * * * -------------------------------------------------------------

$ 
STATISTICAL :::ESULTS: 

,<. 

--------------------

XX-STRAI N: 
~EàN 4'VALUE 
0.3901D-03 

STil~DAliD DEVIATiON 
O.627dD-03 . 

YY-,STiiAI!l : - 0 .. Q2 0 4D-04 0.85-83 D- 02 

,1 
~ 

J 
( 
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," li: Il AL il Il 'I E D THICKNES5 CR d NIiES (MIÇ}ONS) 

(COLUi1NS: .1- 0) 0 , 

( ---:----------------------------------0--------------
'* . * 1 \ " 2 3 4 5 0, * *--~---*------------------~-----------------------~-------* 
* 1 * -2. ~~ ~_ 32' 3 .. 69 -~. 04 5.91 4.~3 * • .2 * -7. 1 8 - 6.50 5.140 .0.37 -3.414 0.99 * 
* 3 * 2. ij 3 -0 .. 73 2 .. 42 -3. ~ 1 0.42 5.98 * '* 4- * 0.83 -7.0l -3.48 2.77 -2_98 2. 13 * 

, . .. , 

* 5 " -0 .. 37 2.49 -1. 1 ~ 3.88 ' ~. 25 0 .. 56 * 
! 
; 

* 6 * 3-3 7 2.79 -1 .. 51 J.7 -3.34 -3.01 * * 7 * 1. ~ -2.26 2.39 5.99 -0.67 3.78 * *, 8 * 2.<3ù -1.36 0.60 5. l 1 -1.32 1 •. b 7 • 
* 9 * -6.49 -2.26 2.04 5.54 -0.90 -4.62 * " 

* 10 ,. -4.71J -1.86 3.19 -6.66 -J.50 1. 75 * ': 

• 1 1 "* 1. Ô 3 4.69 1 . -5 .. 02 -6.01 1.66 o. 9 1 * 
1 

, , 

* 12 * 3.80 -4.41 3.0 1 ~ 2.53 -5 .. 70 -6.79 * * 13- * 0 .. J 9 -6.33 3 .. 2U -~ ~ 41. -3.9b -0.2 J • 
* 14 * . il. 94- 6. 17 -5.0,6 -4.61 1.74 . 3."11 4* ~ 

'" 
1 S . * 1.ù7 -5.02 5 .. 52 -1.92 ! 

3:'H· -1. * 
'; { 

* 16 • -3.10 3.80 -0.68 -4 .. 58 -5.13 * 
~ " 

'. 

'4 '" 17 ~ -2.31 -5.SlJ 0 .. ·0 1.36 q..70 -5.80 ., 
\* 18 4.92 3.61 -1.36 2 .. 39 -5.37 0.95 * * 19 * 0.03 -0.57 -1 .. 21 2 .. 58 . -0 .. 14 5.50 '" (" * 20 • -1.3~ -3.40 3.51 1 .. 5d -Ll .. 54 6.27 *, 
-----~------------------------------------------------------

'" (COLIlMNS: 7 -12) * 
---------~-----------------------------------------------

'o$ • 7 B 9 1 0 l 1 12 '" 
*------*---. -'-------r--------------~------------_.:.--* 
'" 1 .. -2 .. 64- -3.06 -5.3~ 5 .. 85 1.04 3.58 '. ,.. 2 * -6.po '1.21 4.30 -0.67 1.6b -5.7Ll ,* , 
* 3 • \; -1.48 4 .. 23 -1 59 0.61 Ll_87 -2.89 '" * 4 '" 4.06 -2.64 4:93 Q.46 ,- 5. oa IJ.39 * 
'" 5 * -2.02 -1.93 -5.50 4.84 -0.70 -~.,60 * '" 6 * 1.58 .3.5d 3. 13 -4.32 -5.95 - .. 00 * 
'" 7 '" -2.23 -4.670 -3.,74 J. 6 2 -1.39 5.77 '" * 8 * 3_0Ll -1.89 ,-7.03 o. 13 5.97 -4.95 * * 9 '" 3.87 - 0.18 -5.30 1_39 -4 .. d9 3.49 * *' 10 * -).13 -7 .. ~9 S.27 1.36 4. , 1 -7.2604 

'" * 11 '" -3.85 6.04 -1.49 3.,99 -3.78 0.50 * • 12 * -4.57 0.87 -6.74 5.71 -1 .. ;14 lJ4 * 
'" 13 * 5.4~ 3.71 O.Ol~ 0 ... 80 -4_42 - .22 * .. 14 '" - 3.91 -5.37 4.28 -1.07 -4 .. 77 .8Q • 
'" 1~ .' - b.~o -1+.19 -1.72 0 .. 08 -1.34 2.40 *(' 
* 16 * 1.96 5.87 -5.68 2.45 1_80 -f1.26 * '" 17 * 2.03 -3.8~ '4.98 -2.73 3_ 27 -5.24 * 0 .. 18 * -0.13 -6.28 0.18 -4.85' , 1.24 5.70 * '" 19 '* 3.83 ,,-3.53 3.22 '-2.ij2 2.9S 2.2,8 * *' 20 * -3. a -7 .. 11, ~ 1.26 -3. ij 2 -1.88 -5.55 * ----------------------------------------------------------- ,\ 

. . ( 
1 . 

t 
• 

'1 
~ 

~ 

/Jo 
.-l 

w 
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B.ESULTS OF' lNTÉBFEiiCGBA:1 ,; ~ .aECùNSTR UC lIGS 
(0 L) o E' THE NE i S-P Rl. NT f'A?Eii SAMilLE #38 

( 
C UM lWLA TI V E -DEFOil.U II O~) ~ 

~ " ... 

- ---------------------'~-------------------------~----
* CO-(;li0I~~.\IES .. DE Fa .ariAT 10 NS * ,. x y .. il: Y Z * *--------------*_ ... _------------------.....--------------* 
* 44.0 -22.0 • 0 .. 631+0D 02 -0.2292D 02 -o. 181:>D 02 • ,. :t4.\J -18.0 • O.6456D 02 '-0_68900 01 -1]. 8 6 9~ 0 1] 1 .' * ~ ... o -14 .. .0 *' 0.6482D 02 Û.16C7D 02 0.15330 02 • *" 4'4.0 -10.0 '. ~ O.6041D 02 -0.122~D 02 -0.30ù7D Q1 * * .. 4.v -b .. O * 0.6395D 02 0.5656D 02 -O.3298D 02 * * ,44.0 -2.0 * ", 0.-848901 02 0.77470 01 -O.3415J 02 * 44.0 2.·Ù • ' 0.52400 02 -~.33b4D 02 -0.4158 D 01 * .0 6.0 . * 0-r47D 02 - • 354,1~2 0 .. 34550 C1 • 

~~.() 10~O * o. 1980 02 -O.9L10 1 -0.5257D 01 • 44.0 l'~.u • o. 4200 02)' 0.'1'19000 01 0 .. 3671D 02 • b 

~4. Ù 18.0 * o. 4780 02 o. 1723D 02 0.24270 02" • ,44.0 22.0 .. 0.04420 02 -0.6062D 02 -0.35930 02 • 
* ~O.O -22.0 * 0.61070 02 o. 36260 ..a2 -0.10330 02 * * ~o.o -18.0 * 0.6338D 02 -J.1060D 0i -0.61700 00 * ) • 40.0 -14.0 * 0.62110 02 0.I.4048D a 0.67990 02 * • 40.0 -10.u * O.6419D 02 0.7813D 01 0.31280 02 '. *' 40. a -b.,O '* 0.6469D 02 O.4476D 02 -o. ~ 528 Q- 01 * * t.to.ü -2.0 '* 0.61780 02, -,o. 17770 02 0.~2400 01 • 
* 40. Ù 2 .. 0 *' 0.6.310D 02 -0.2973'0 02 0.83120 01 * * ltO .. 0 b.O * Ù,bJ17D \l2, -0.1176D 02 -ù. 35790 02 • , . * LtC.O 10.0 * 0.5858D 02 -0.39190 02 8.17730 02 • • 40.Ù 14.0 * 0.60830 02 -0.2294 Ù 02 .lt571D 02 • *, /t0 .. 0 1 tl. 0 * 0.6470D 02 Û.1496D 02 -0.40520 02 * ~ • 40.0 22.0 * 0_61850 02 0.19730 02 -0.3237D 02- • 
* 3&.0 -22. Ù ;4t Û.b1280 02 0.49940 02 -O.17SlD 02 * * ," 3 6 • 0 ,1 - 1 8 • 0 * 0.63000 02 O~ laOOD 02 0.21040 02 * * 36.0 '-lLt.O * 0.60390' 02 0.21450 02 -0.1733 D 02 * * ~ 3(,.(J -lJ.'J * 0.58710 ~~ 0.16000 02 -0.16050 02 * , 36.0 -6.0 * Q.60590 -0.14630 01 O.5975D 00 * * 36.0 -2.0 '* O.5937D 02 - o. 2248 DOl 0.1S42D 02 • 

...2. ~", * 36.0 ' 2.0 , '* 0.60870 0,'2 o. 12950 02 Ù.,24830 01] * ;' , * 3b.O 0 .. U .. 0.5813D 02 -0.16610 02 O.234Ùù 02 * -. 36.U 10.0 * 0.6211D 02 -0.30830 02 0.2932D 02 * * ':fb. l,);. 14.0 * O.6044D 02' 0.16780 02 0.39C8D 02 * * -3b.O 1 tl_ 0 * 0.59280 02 ,9.20580 02 0_23~9D 02 * * , 30.0 22 .. 0 * 0.56400 02 -0 .. 2605D,02 0.63450 02 * * 32. Ü -22.0' * 0.5672D 02 -0.1161002 -o~ 1258D 02 * * '32.û -18.0 * 0.60930 02 0.11460 02 -0.48960 02 * * .3L.U -14.0 * 0.58510 02 0.59610 02 -ù.2083D 01 * '" 
* 32 .. 0 -10. a * O.6108D 02 0.59700 02 -0.,; 1857 D 02 * *' 32 .. û -o .. U '* 0.5~660 02 0.3914D 01 -0.10140 02 '* •• 32.0 - 2. Ù * 0.5 360 02 -0.2329D 02 -0.5833D 02 •• 
* 32.0 2.0 * 0.5806D 02 0.35130 02 0.10720 02 * * 32.0 6.0 * O.5655D ~~ 0.25930 01 -O.5096D 00 • .. * 32.u .0.0 * J.56580 -0.2353 D g~ -O.2021D 02 * *' 32.0 1 ... 0 '* O.55~40 02 -0.1121D -0.24900 02 * .."t 

1. : '32. Ù 18.0 * 0.60910 02 0.4956 D 01 O.7837D 01 * 32.0 22.0 * 0_5631D 02 -0_ d87BD 01 0.25990 02 * • 2U.0 -22.0 * 0.54460 02 -o. 2818D 02 -O.6421D 02 • 
* 28.0 -18_0 • 0_sa830 02 0.14,010 02 ,ù. 3 9ab D 02 * *' < 28'.0 -14.0 * 0.596:3D 02 0.5019D 02 0.2697D 02 * ! *, 28 .. Ù - 10.0 *, 0.53360 '02 ,- o. 1697 D 02 -0.27050 02 * * 2ti.0 -b.Ù * 0.5222D 02 - 0 .. 3694'0 02 0.1738D 02 * Q 
* 28.0 '-2.0 * 0.58660 02 O.129lj.D 02 -0.8a3bO 01 * >1< 2,q.O 2.0 '* O.5~lJ6D 02 0.26000 02 0.54450 01 * ,. 2!3.0 6. () >1< 0.60000 02 ù. 1d79D. OJ O.671bi) 02 * * ' LB. u 10.0 * 0.501JD 02 0.30870 02 3g.2846ù 02 * * 28 .. Ù 14.0 * 0.55760 02 f 1287D01 - .26520 02 * 4: 28. Û 18. u • O.5527D 02 .~0250 02 -0.5550 Ù 02 * * Lb. Ù il.. () * 0.5755 D 02 - .2ij33D 0, 0.J6010 02 * 

1 
.. 

"' 

'-4. ,- '" '" 
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,.. 24.J -1..t..O * 0.504LD 0.2 -0.-+OG20 02 0.13860 ~ 02 * ~.j 

* 2~.U -ltl.O :le 0.5409D 02 0.19160 02 -0.14dOD 02 >1: 
>1:, ..Gl}.J -14 .v * 0.50000 02 "' O.Lt6o~D U2 -O.b la7D 02 * ( :ljC 24.0 -lU.u * 0.52590 02 -0.48Ul0 02 v.4091D 02 * * 24 '. ù -6.0 * 0.52170 02 '- ù .. ,B~ 8b 0 02 ù.195tlD 02 * :je 24.0 -2.0 * O.5t+82D 02 -i).2ù56D 02 0.4~92D Où * , *, 2~.J ~.u * O.S776D 02 0.2078D 02 -1J.365ùD 01 * ,., 24.0 6 • U '* 0.5200D 02 0.i124ù 02 0.2414;) 02 * *" 24.0 10.ù 1< 0.S5()50 02, 0.L6130 02 -0.2332D 02 '* * 2!+.ù l~.ù * O.5!.l630 02 -v. 325clD 02 -ù.20J.uO 02 * -/ * 24.1,) ld.U * 0.52720 02 O.lùC90 02 -0 .. 2193D 02 * "* 24.0 22.0 * 0.0 2S 10 Q2 0.371ùD 02 -ù.2d11J 01 * * .w. (J -22. C * o. ~7 030 02 0 .. 32200 02 -0.48500 O~' * 1< 2J.0 -ld .. O ~ U. 09bD 02 0.58030 00 0.\l1740D 02 * '* 20.(J -14.0 * 0.53610 02 0.24-19 D 01 0.1576D 02 * * 20.0 -1ù.qO * 0.53890 02 0.77540 01 0.3799D 01 *. 
'" 20.0 -0.0 * 

\, 

g:~i3~g ,g~, ù.25860 ùl "-0.11510 02 * * 2U.O -2.0 * -0.11290 ù2 -0 .. 1,9,70D 02 * * :;0.0 2 .. 0 * 0.52560 02 O • .l7900 01 -0.j~34D 02 * * 20.u 6.0 * 0.5259D 02 -O. ~BObO 02 -0.15~50 02 * * 2(;.0 lu.O * 0.5593D 02 0.3006D 02 0.112'3D 02 * * 20.0 1~. 0 * 0.5213D 02 O.3L+760 01 - 0.58090 01 * * 20.0 1 8 • t) * 0.51920 02 O.10ù3Ll '02 0.,80620 01 * * 2,lI. u 22. G * 0.5194 D 02 O.~1580 01 -a.f4ùlD 02 * * 16.0 -2z.0 * 0.5223D 02 -O. 354D 01 0.1l573D U2 * '" 10.0 -18.0 * 0.49260 02 -0.2713D 02 -0.57780 0 l * * 16.U -14. U *, 0.4857 D 02 0.2715D 02 -0.Sj150 ,02 * * 10.0 -10.0 * 0.5247D 02 ~ 0.12620 ù2 0.5 SdD 01 * * 16.0 -0.0 * 0 ... '1580 02 -0.1799D 02 ,0.505,70 01 * * 16.v -2.0 * 0.48080 02 -0.102bO 02 O .. 46L+5D 02 * .'" 10.0 2.0 * 0.5509D 02 0~5371D 02 0 .. 6971 Ô 02 * * 1b.0 0.0 * 0.43190 02 -0.'45.040 02' - O. S-Où90 o 1 * * 16 0 10.0 * 0.48500 02 0.2~3 0 02 -0.77600 02 * * 16: ù' 14.0 * 0.4985D 02 -0 .. 57 40 02 0.5626D 02 * * 16.0, 18.0 * 0.522dD 02 0.15870 02 ]).1548D 02 * , 
* 16.0 22.0 $: 0.52190 02 4oe.. O. 3L+54D 02 -O.59S~0 01 '* \ * 12.0 -22.0 * O.4':J51D 02 -0.36830 02 0.24000 02 * * 12 .. 0 -1 d. 0 * 0.49780 02 -0.1674D 01 0.104bD 02 * * 12.0 -1 .... 0 '* 0.49600 02 -0.10590 00 o. 11~810 02 * . 
* 12.0 -10.0. JI' 0.50600 02 0.1789D 02 O.21.J88D 02 * * 12.0 -6.0 * 0.4918D 02 -O.4b970 02 -0.38930 02 ,* 
* 12.0 -2.0 * 0.1+889D 02 0.2966D 02 0.11750 02 * * 1.2.0 2.0 * 0.49480 02 0.5443D 01 0.35690 01 * * 12.0 6.U ~ 0.48"7D 02 -0.20910 02 -0.6774D 02 * * 12.0 10.0, :(1: 0.48130 02 -0.23560 02 0.22930 02 * * 1 1~.O • 1 4 .. lJ * ' 0.48580 02 0.71500 01 0.558bD 02 * ~ 12.0 1.:3.0 * 0.46510 02 -0_ 23680 02 -o. 1362D 02 * * 12.0 22.0 * 0.52760 02 0.5311 D 02 O.6614D 02 * * IL 0 -22.0 * 0.5 J5aD 02 0.15790 02 -0.299'-tD 02 * *, 8.u -18.0 * 0.45580 02 -0.22280 01 -0.3369D 02 * * 8.U -14.0 * 0.49660 02 0.16721) 02 -O.b850ù 01 * * b.U -10 .. 0 * 0.51810 02 . O. 3013 0 02 0.18830 02 * À 

* 8.0 -6.0 * U.4494D 02 -0.42880 01 - 0."2309D 02 * * 8.0' -2.0 * 0.4<+97D 02 -0.23730 02 • -0.2.7.:16D 02 * * 8.0 2.0 * 0.4d860 02 -O.' 14d8 0 02 0.13910 02 '* * 8.0 b.O * O.4'J2bD 02 0 • .2327 D 02 0.32320 02 * '* 'b. u lu.O * U.4722D 02 -0 .. 3236D 02 -O.1737D 02 * * 0.0 14.0 * O.4579D 02 -0.15020 02 -0.3622D 02 * * è.ù 18.0, * 0.48850 02 o. 224~3 0 02 -0.213 1 D 02 * :(1: cl.O 22.0 :(1: 0.~d550 02 -0.33570 02 -0.504UD 02 * * 4.0 -22. Ù * 0.44210 02 ""-0.16140 02 0.1377D 02 * ) * Lt ... -10.0 * 0.43590 02 -ù.15970 02 0.2384D 02 * * 4.0 -14.0 * 0.45670 02 0.70940 01 0.27780 02 * * 4.0 -lu.ù * 0.47070 02 0_15710 02 O.4818D 01 * *' 4_0 -0.0 * O.447~1) 02 -0.338'-tD 02 -0.2543J 02 * * Lj. .-0 -2.0 =\< 0.45010 02 0~lo7:rD 02 -0.422tJD 02 * * ~.J 2.J * U.47~30 02 0.294<+0 02 0.333bO 01 *' \ * 4 •. U 0.0 * 0.4271D 02 -0.5566D 02 '0.212 <J D 02 * * 4.0 - 1 Ù. u * 0.4512D 02 ù. 22 83 D 02 -0.2502 D 02 * * 4.0 14.0 * 0.~530D 02 0.1502D ù2 -0.8679D 01 * * 4.0' 1 S • a '* ,0.4 .. 902 b 02 -0.'159uO 02 -0.2148D 02 *' ~ * '4.~ 22.ù * û.~3(j1D 02 0.27810 02 O.7807D J 1 * 

• 
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* 0.~ -22.0 * 0. 42 ... ')D 02 -ù.élHl.lJ 01 -0.97310 01 * * ü. 'J ' -18.ù * u.4"319D 02 -0.d1300 01 -0.448J,D 02 * *' 0.1) -14.0 * 0.4101D ù2 (). a 5 8,8 0 '00 O.5b570 02 * \'< ,0.0 -10.0 ::1< 0.44b7D 02 -0.42070 02 -0.22730 02 * 
* O.v - b. 1)' * 0.4~2eD 02 -ù.17380 02 0.264:10 02 *' * D.u -2.0 ::1< 0.43870 02 -ù.30220 02 0.36 ù'::JD Où * *' Ù.U 2.0 * U.44010 02 0 • .::158D ù2' -0.5979D 02 * * v.O 0,. Ù *' 0.4506 D ù2 0.37700 02 0.23770 01 * *, o.ù 10. Ù * 0.4J630 02 -0 .. 18b~D 02 0.252bD 02 ::1< 

* 0.0 14. Ü * O.4u94ù 02 -v. Hd70 02 -ù .. 6095ù o 1 * 1 . * 0.0 18.0 * 0.45910 02 0.18')50 ;.l2 -0 .. 35230 02· '* 
* 0.0 22.0 * 0_42420 02 -0.11720 02 0.3574D 01 * * -4.Ù -22.0 * 0.41320 02 -0.22670 01 0_2998D o 1 * * -4.0 -16.0 * 0.43360 02 o. 13560 02 0.1551D 02 * * ,-4.0" -14.0 * 0.40960 02 -0.19780 02 0 .. 11420 02 * * 4 r' 

- .1.1 ~ 1 u .. G * 0.4402D 02 -0.1176D 02 -0 .. 32340 02, * * -4.0 -6 .. U * 0.41460 02 .... 0.59810 01 0.92710 01 * * -lt.O -2.0 * 0.42810 02 -0.31061) 02 0~9]340 01 * * -4.0 2.0 * 0.43120 02 -0.39280 02 -0.14670 02 . * ... 
* -4.0 0 .. 0 * ù.J 8b 70 02 -0.451-1D 02 0.67760 02 * * -4.0 10.0 * 0 .. 40330 02 -0.42270 01 -0.0798D 01 * * - ... 0 14.0 * 0.41250 02 '0.1462D 02 -0.2919 D 02 *-
* -4.v 18.0 * 0 .. 4 OJ 1 D 02 -0.88510 01 - 0.9915 D 01 * * -4.0 22. Ù * 0.4192\0 02 J.27bOO 01 0 .. 24880 02 * * -8.0 .... 22. a * 0.4Ll520 02 -0 .. 18770 02 0.15970 02 * * -th 0 -1 b .. U * O .. 4lJ72D 02 -0.23~OO 02 0.2757D 02 * * -8.0 -14.0 *' 0.43880 02 0.1819D 02 O.2615D 02 * * -b .. O -10.0 * 0.42420 02 0.5774D 01 -0.51930 02 * 
* -8.0 -fl.U * 0.40060 02 0.e298D 01 0 .. 2792D 02 * ,* -8 .. 0 -2.0 * 0.3 d180 02 -0.43390 02 -0.89970 01 * * -8.0 2.0 * O.4203rt 02 0.55940 02 -0.53810 02 * * -8.0 6_ 0 * 0.40490 02 -0.2020D 02 0.14660 02 * * -8.0 10.0 * 0_39390 02 o. 11930 01 --0_32950 02 * * -8.0 1,*.0 *' 0.42900 02 -0 •. JJ28D 01 0.46800 02 * * -8.0 ' 18.0 * 0.3916D 02 -0.58000 02 -0.58110 02 * * -8.0 22. a * 0.42590 02 -0 .. 24160 02 0.1500D 02 * * -12.0 -22.0 * 0.3866D 02 0.':1122D 01 -0.333bO 02 * * -12.0 -1 J .. 0 * 0.4245D 02 0.J4~00 02 -0.2444D 02 ,.. 
* -12"lJ -1~.0 * 0.419bO 02 ù.17350 02 -0.231ùD 02 * * -12_ v -10.0 * 0 .. 38090 02 0.23160 OL 0.412bD 02 * * -12.0 -6.0 * 0.38760 02 -0.15890 02 0.6214D 02 * * -12.u -'2.0 * 0.3<3750 02 -0 .. 3618D 02 -0.21930 01 * * -12 .. 0 2.0 * o. 4 OO~D 02 -0.12790 02 0.16320 02 '" * -12.ù b.ù * 0.3908 D 02 -o. 9485'D 01 -0,.1081j) 02 * * -12.0 1 J. 0 * 0.3(1130 02 -0.1792D 02 0.2547D 02 * * -12.ù 14.0 * 0.3823D 02 0.L858D 01 0.23790 02 * ,* -12.0 18. Ù * 0.40000 02 -0.5683;) 01 -0 .. 16100 02 * * - 12.0' 22..0, * 0.4006D 02 U.57950 02 -0.3592 D 02 * * -16.0 -22 .. 0 * 0.3<3700 02 0.45680 01 0.388':iD 01 * * ,-16.0 -18.0 * 0.39110 02 -0.207bD 02 -0.42290 02 * * -lo.~ -14. J * 0.38590 02 -0.17050 02 0.16070 02 * * -16.0 -10.0 * 0_36930 02 -0.1852;) 02 0.23520 C2 * * -16.0 -6.0 * 0.42'J/iD 02 0.3171 D' o~ 0.2374D 02 *' * -·16.0 -~.O * 0.39710 02 -0.65580 02 0.56a20 02 * * -16.0 2.0 * 0 .. 35730 02 -O.1'442D 02 0.83150 02 * * -lo.ù b.O • * 0.36540 02 0.57850 02 0.26910 02 * 
* -16.0 1J. \) * O.LJOOOD 02 -0.66000 01 0i 26800 02 * * -lb.O 14.0 li' 0_39380 02 O"c 1 033'0 02 o 2612 D 02 * * -16.0 18.0 * 0.3815D 02 -0.1131D 02 - 0.2391 D 02 * * -16.u 22. Ù * 0.3742D 02 -0.056,0 02 -o. 90b 1 j) o 1 * * -20 .. 0 -22.0 * 0.3719D 02 -0.2476D 02 -0.14180 01 * * -20.0 -ld.O * O./iOb20 02 o. 16440 02 0.6243D 01 * * - 20. ù ..;. 14. Ü * 0.3512D 02 0.34310 02 -0.6719,0 02 * 
* -20 .. 0 -10.0 * 0.30450 02 -0.3465D 01 -0.220ùO 02 -...A 
tif. - 20'. U -6.0 '" O.3d420 ,02 -0.18.22D 02 -0 .. 268I1D 01 * * -20.0 -2 .. 0 * D.3911D 02 0.30010 02 0.318 cl j) 01 * fil * -2J.ù 2.0 * 0.33940 02 ,-ù.560bO 02 0 •. 5813D 02 * '* -20.0 b.O >1: 0.412~0 02 -O.35J1J ù2 -~. 554 7 D 02 '" * -20.0 ' 10.J * 0_34140 02 O.4712D-01 .9395D 01 * * - 20. Ù 1 ~. Ù * 0.34640 02 -'0.18b90 02 ' O. 1 9S 81) 01 * ' 
'* - .. w.ù ( ld.O * 0.35080 ü2 -0.39490 02 -0 .. 17850 o 1 * * -20.0 22.0 * 0.31020 U2 -0.2774D 02 0.9433D 01 '" 
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0.34700 02 01 -0.3257i) 1 .:je -24. Ù -22.0 * '-0.3clJ7D 02 * , 

* -24. Ù -18. Ù '* 0.35110 02 -0.1512;) 01 -0.55210 02 * 
; 

( * -2~.u -14.0, '* O.3374D 02 0.6447D 01 -O. 10740 02 .. * *t)ol_~4.Ù -10.0' :!< 0.34800 02 o • 2J 5.1D \ 02 o. ~ H3 D 02 * '* -24.0 -o. f) :4< O.3190D 02 ù.231)90 02- 0.'24740 02 * ., -24.0 ' _ .... " 0, 0.32480 02 -J.2048D 02 ù.397t.)é) 02 * _.v ... 
* -':;4.0 2.0 * 0.32860 02 0.3308D 01 ,-O. J 73 ... j) 02 * 
* -24.0 G.O '* 0.3023D 02 O. 5963 il 01 -O~4025iJ 01 * * -24.0 1ù .. 0 *' 0.3457ù 02 O .. 4b39D 01 O.284bO 01 * ., -24.0· 14.0 '* 0.351'0 D 02 - o. 5287 D '01 Ù.1JÔbO,02 * 
* -24.0 10.0 * 0.31.+1:)0 02 O.1233D ()..2 -O .. 351dD 02 * 
'* -2~.ü .22. Ù * 0.32920 02 -0 .. 18740 02 ù.594~D 02, * * - 2U • 0 -22.J :1< O.323tlD 02 O. 10830 00 ù. 23340 02 * 
* -2B.O -18.0 * 0.3098D,02 - J. 4214 D 02 -ù.5759D 02 * * -23.0 -14.0 * 0.32720

1
02 -0.22950 02 -0 .. 452'40 02, * * -28.0 -10.0 * 0.32990 02 -o. 116'1D 02 O. 18040 02 * * -L8 .. Ù -6.0 * 0.,3107D 02 -0,. 9382D 01 Ü ... ~ 3261) 02 * , 

* -28.0 -2 .. 0 * 0.3107D'02 O. 18 90U 02 0 .. 37310 02 * \ 
* -2'8.0 2.0 * 0.33120. 02 '-ù.4307D 01 0.2687f}.r'Ü2 * '* -23.0 o.ù * 0.32330.02 '0.IJ13D 02 0 .. 1678 02 * * .123.0 10.0 * 0.29890 02 -0.4219D 02 , -0.15230 02 * 
* -28.'ù 14.0 * 0.'34790 02 -0 .. 80190 Où 0.24510 01 * * -28 .. 0 1H.0 'li" 0.2db70 02 -0.31660 02 - O. 9764J 01 * 
* -iB. ù ~~ .. u * 0.32660 02 -0.37480 02 ,-0.21230 02 * 
* -32.0 -22.0 * 0.3295D 02 ù.480,+0 01 -0.266':10 02 li' 

.. * -32'. J -Hl.O * 0.3233D 02 -0.21220 02 -0.25690 02 *, 
* -32 .. Ù -14.0 *' O.2~79D 02 -0.14410 02 ' 0.48,07 D 02 * * -32.0 -10.0 * 0.30420 02 J. 20 17D 02 0.10150 02 * '* -32.0 -0.$ * 0.32020 02 0.1012D 02 0.2634;) 02 * '* -32.0 -2. ' * 0.3109D 02 0.10180 02 0.15310 02 * * -32.v 2.-v * 0.30580 02 -0.54130 1J2 0.20070 02 * 1'" * - 32.0 6.0 * 10.30030 02 -0.3028D 02 -0.49730 02 * * -32.0 fu .. J ., 0.31010 02 - 0 .. 26-j 2n 02 0.18810 02 * 
* -32.0 lt+.U * 0.3140D 02 -0.3629D 02 O .. 1292D 01, * -lE -32.0 18.0 * O.2881D 02 -0.7i.270 02 0.12300 02 *, ,ft 

* -32.0 22.0 * 0.3008D 02 -0.21420 02. 0.59700 02 * 
----------------------------~------------------------_ .. -----

STbsTlC1L RESULTS: . 
r;~ - -- --------------------

,. MEA N VALUE STANDARD DEVIATION 
X-DIRECTIOll 0.ij69D- 02 0.102D 02 
i-OlaEC~Iûl'J . -~: t~~g 01 d) .. 27 tD 02 

, Z-OIRECTIOtoi 00 o. J 1 On 02 
- ., 

, ( 

\ 
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E 1,I;A 1. LItA T E D STRUN FI ELD 
'" 

AT POINT ( 6L) 

\ 
-------------------------------------------------------
* 2:'E :'\.c 1T* 

. EXX BYY *E.LE:otENT* EXX EYY * *-------~-------------------~-*-------*------------------~--* 
* 1 , ~ 

* J.5bD-03 -O.40D-02 * 2, 1 * -Ù.500-04 0. 13 D- 01 * , 
* 1 , 2 * 0 .. 30\)-03 -O.:'7i}-02 *' 2, 2 * O.9JD-Ù .. -O .. l~D-Ol * * l, 3 ... o. b 8D- 03 0.710-02 * 2 1 3 * O.43D-ÙJ' ù.'82D-ù2 * ... 
* 1 , 4 * -0.95D-03 -O.17D-01 * co 2, ... * O.14D-02 -0.920-02 * " * 1 , 5 .... -u.19Ü-Q3 O. 120- 01 * 2, '5 * 0.100-02 ù. 16 D- 01 * * 1 , 6 * ù. 78D- 03 U .. ,10D-ù1 * 2, 6 * 0 .. b 00-03 0.300-02 * * 1 , 7 * -O. 170-03 O. t+ 4 D-O 3 * 2, 7 * 0.50D-.Qd -0 .... SD-02 *' * 1 , 8 * - O. 670-03 -0_06D-02 * 2, a *' o 130-02 0.690:-02 * * 1, 9 ~ 0.85D-;.ù3 -0 .. 2aD-ü2 * 2 f '3 * -0: dBO~à3 -0.41 J- 02 * * 1,10 * G .. 84D-0 3 -0.380-02 * , 2, 10 * O.97D-04 -v.950-ù2 *\ 
* 1, 11 * O.~ùD-ù4 0.19;)-01 * 2 , l 1 * .0 .. 140-02 -0.120-02 * * J, 1 * 0.110-02 0.80 D-O 2 * 4 , 1 * 0.560-03 -0.580-02 * * 3, 2 * 0 __ 5,,0- 03 -0 .. 860-03 * 4, 2. * 0,. 5 2D-03 -0.120-01 * * 3, 3 * ù.'" 70-ù3 0 .. 140-02 *' 4, 3 * -04280-03 -0 .. 2JD-04" * 
* 3, 4 * - G .. 59D-03 0.440-02 * 4, 4 '" 0.190-02 o. Hl)-01 * * J, 5 * ù. 48D- OJ 0.200-03 * ,4, 5 * v. 16 D-ü2 0.68 D-02 * * -J, 6 * 0.250-03 -0 380-02 * <+ 6 * -0.770-ù4 -0 _ 150- 01 * * 3, 7 * 0 .. 700- 03 O~74D-02 * 4' 7 * 0.100-02 0.810-02 * * 3, 8 * O.40D-03 O.3bD-02 * 4; 8 * -0.<3bO-03 0.65ü-02 * * 3, 9 * ù. 1 qJ-Q 2 -0.120-01 * 4, 9 * O.12D-03 -0.310-02 * * 3,10 *- 0.120-02 -0.950-03 * 4 1 10 * 0.200-04 -0.400-02 * 
* 3, 11 * -ù.41D-03 O. 120-0 1 * 4, 1 1 * o. 140- 02 0.35D-ù2 * * 5, 1 * -0 .. 49D-03 -0.110-01 * t? 1 1 * -0.150-03 -o. 150-01 * * 5, 2 * 0.12D.,-02 -o. <.10D- 02 * 0, 2 * (L 780-03 -0.690-02 * '* 5, 3 * G.9lu-03 0.170-01 *' fi, 3 * 0 .. 600- 03 0.2 .. 0- 0 1 * 

<# * 5, 4 * ü.19D-03 0.500-02 * 0, 4 *, -0 .. 32D-03 -O.2JO-02",* 
* 5, 5 * o. 1 '1 D-ù 4 -0 .. 12D-\) 1 * 6, 5 * -0.36D-03 -0.4dO-02 * 
* 5, 6 * ù. 9bD- 03 -0.340-02 * b , b * 0~61D-03 -0.10D-01 * * S, 7 '" -o. '3 L.iJ-O 3 0.2.vD-02 * q, 7 * 0.130-02 -0.110-03 * ,. 5, 8 * 0 .. 2ùD-ü 2 -0.300-021 ,. 

0, 8 * -0415D-03 -0.120-02 * * 5, 9 * ù.l1D-ù3 0.800-02 * 6 9 * -O.7ÙD-04 O. 15 ;)-0 1 * , 
* 5,10 * 0.280-03 -o. 100-01 * > 6 J, 10 * 0.620-03 -0.110-01 * * 5, 11 * O·.b'lD-03 0.16D-01 * 6 f 11 ~ 0.200-03 -0.680-02 * , '* , 

7, 1 * 0.120-02 0.790-02 * 8, 1 * 0.680-03 0.540-02 * * 7,'2 * o ... ':D-J 3 -0.46D-03 * 8, 2 * -0.1 JO- 03 -0.140-01 * * 7, 3 * 0.130-02 -0.1 JO-02 * 8, 3 * -0'.260-03 0.360-02 * * 7 4 * v. 3b j)-J3 o. 130-02 * 8, 4 * o. L+7 0- a 3 O. 77 0- 02 * J * 7: 5 * O.100-0l 0.35D-02'* 8, J * 0.100-03 -o. 19 D-O 2 * * 7, 6 * 0.11D-02 -0.3'50-02 * 8, 6 * -0.20 D- 03 -0.16~-ù1 * * 7, 7 * -v. 630-03 O. 1 3D-0 1 * B, 7 * 0.14D-ù2 0.25 -01 * * 7, 8 * 0.95D-03 -0.220-01 * 8 a * 0.550-04 -o. 1d ;)-01 * * 7, <;1 * o~ 1~D-02 ~. 8 80-0 2 * 8; -9 * 0 .. 93D-04 0.21;)-01 * '" 7,10 * ù.5 1)-03 - .16D-02 * 8,10 * O.J2D-03 -0 .. 180-01 * c' * 7 , 11 * -ü.89D-O~ 0.7.20-03 * 8, 1 1 * 0.14D-02 -0.470-02 * * 9, l * -0.27D-03 -0.500-02 * 10, 1 * o. 160- 02 0.-45;)- 02 * * 9, 2 * J. 11 D- 0 2 -3'~~2D- 02 *' 10, 2 * 0.50D-03 -ù. 470-02 * * 9, 3 * --J.lbD-()1.I - • 50-02 '* 10, 3 :1< O.10D-02 -O.34D-0~ " * 9, 4 /~ - O. 30D- 03 ' 0.160-01 * 10, 4 '* 0 .. 12D-02 o. tl6D-02 * * 9, ,) * 0\ 11i)-02 -O.1~.u.01 * 10, 5 * O.~dO-04 0.~9D-02 * .- 'j, 6 * 0.98D-03 '0.610-02 * 10, 6 * -0.1 OD- 04 -0.220-02 * * 9, 7 * 0.1 oD- 03 0.660-02 * 10, 7 * 0.230-03 -0.950-02 * '* 9, 8 * -o. 7.1D- Ù~ 0 .. obD- 03 * 10, 8 * O.16D-02 0 .. 14 0-'0 1 * * 9, IJ :le 0.23D-03 -0.770-02 * 10, 9 * 0_530-03 -0 .. 430-02 * * 9,10 * 0.700-03 \-..0. 7 7D- 02 * 10,10 * 04110-03 -0 .. '.14 0-02 * *' 9 / 11 * -ù.SdD-03 -0.190-01 * 10, 11 * -O.ij2D-04 o. 14 0-01 * * 11 -1 * 0.:+30-Ù3 -0.440-04 * 12 1 * O.2<:tD-03 0.500-03 * * 11' 2 * 0.100-03 -0.580- 02 * 12' 2 * -0.43D-04 -0.220-02' *' 
* 11: 3 * J.120-()2 -0.22D-0 2 * 12; 3 * ' 0.120-04 0 .. 110- 0 1 * 
* 11, 4 * 0.600-03 0.1 2D- 01 * 12, 4 * O~16D-03 -o. b 2 D-O 2 * * 11, 5 * 0.12D-03 -o. 1 3D-0 1 * 12, 5 * 0.71 D- 03 ü.J20~02 * * 11, br *' u.23D-03 -ü.J2D-02 * 12, 6 * 0.270-03 -O. 13 0- U 1 * * 11, 7 * G. SaO-J3 ·0.21iJ-Ol * 12, 7 * O.2~D-ù3 -O. ~J 0-02 * * 11, i:l * -u_ 590-u 3 -o. 20D-0 1 * 12, 8 * 0."1bO-02 0.14;)-01 * " 

li 
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",1 , 
1 

* 11 'J * 0.110-02 0.200-02 '" 12, 9 *' ·0.74D-C:+ -0.%0-03 *' 
'1< 11:1U * ll.'11iJ-û2 0.770-02'" 12,1...0 * -0.790-04 -J.85D-02 * * 11,11 * J.78ù .... JJ -0.110-01 ,.,le 12,11'" 0.140-02 0.770-02 '" * 13, 1'" -0.'80D-03 -0.400-02 * H, 1"! 0.15D-02 0.11D-ù2 * * 13 ,;. * ù.tJoD-JJ 0.13D-J1 '" N, ~ '" -ù.:+3;)-03 -0.10D-01 * 
.,1: 1 3: 3 '" - 1,). 73 D- 0 3 - Il • 7 00- 0 2 '" 14, 3 '" , 0 ..... 8 D- Ù 3 0 • 3 10- 0 2 '" 

,'" 13 1+ * 0.40D-03"-0.14D-02' * 14, 4'" ù.11D"02 -0.63D-03 '" 
* 13' :>"* J.35:.>-03 O.idD-02'" 1~, 5.* 0.33D-03 0.130-01 '" * 13' 6 '" "0.12ù-02 0.21D-02'" 14,6'" -O_14D-OJ -O.25D-Ol * 

.• U; 7 * 0.27D .. O;(31 0.150-02'" H, 7 *' O~50D-03. 0.190-01 '" 
.* 13 cl * -0.-<l5D-03 -0.100-01 * 14, 8 * 0.3.50-03 -0.53D-02 * * 13' ':1 '* 0.~4D-03 -0.470-02 '" H,. 9 * 0.320-03 0.1.1ù-02., * 13:1ù * -ù .. 41D-03 O.5~D:"02 * 14,lù '" 0.120-ù2 0.140-01 '" 
'" 13,11 * 0 .. 29D-03 -0.290':"02 '" 14,11'" -0.21D-03,-'0.850-02 '" * 15" 1 '" -Ù .. 9bD-05 -0.03D-02 * 15·, 1 * 0.380-03 0.63D-02 '" * 1 5, 2 * J. 84 i)-0 3 O. 4 20- 0 2 '" 16, 2 '" - 0 • 3 8 D- 03 - ü .. 9 3 0- 0 3 * * 15# '3 * 0.840-03 --0.150-02 '" 16,3 '" 0.87D-03 0 .. 370-03 * * 15,4 * U.29D-OJ 0.980-02 '" 10, I.J * 0.120-03 -0.130-01, * ,* 1 5, 5 * - O. 90 Ù .... 0 3 1 O. 5 1 D- 0 2 * 16, 5 * O. 9 8i> - 03 o. 240- Olt 
':fr'--1'5, 6 * -0 .. 2140-0J -0.581)-02 • 1-6 0 '" 0.150-03 -0.130-01 '" *' 15, 7 * 0.'1D-02 -0.830-03 * 16' 7:+ 0.i+5D-ù3 -o. laD-Dl * * 15·, 8 * 0 .. 630-03 0.210-02 * 16' 8 * -0.120-02 0.16D:-Ol * 
'" 15, 9 * -0.470-03.-0.520-02 * 16' 9 * 0.150-02 -0~42D-02 * * 1 5 , 1 0'* ..:. 0 .. 2 9 0 - 0 3 0 • 2 1 D-"o 2 * 16; 1 0 :+ ,0 • 1 2 D- 0 2 0 • 54 D- 0'2 * * 15,11 * 0.400-03..10.100-01'" 16,11:+ 0.770-03 0.14D-Ol '" * 17,1 * 0.610-03 -0.100-01 * 18 1 * 0:590-03 -0.580-03 '" * 17,2 * 0.140;-02 -0.450-02 * 18: 2 * 0.100-02 -0.250-02 * * 17,3 * 0.35D-03 0.940-02 */18,3'" O.250-()3 -0.380-02 * * 17' 4 * 0.40D-03 0.370-02 * lô, 4 * 0.47D-03 -0 .. 380-0q * * 1 '7 ' 5 * o. 1 bD - 0 2 - 0 .. 1 2 D - 0 1 ~ 1 8, 5 * 0 .. 2 1 0 - 03 o. 13 D- 0 1 * 
~ 17: 6 * 0.17D-02 0.220-01'.18,6.' 0.350-03 -0.74D-02 * 
:+ 17 7 * J.270--03 -O.52D-1)2 * lB, 7 :+ -0~6,+0-04 -0.660-03 • * 17' 8 * 0 .. 280-02 -0.880-02 * 18,8 * -0.52'0-03 0.33D-03 * * 17: 9 * -J.l10-03 0.470-02'11* 18, 9 * 0.12D-02 0.250-02 * * 17,10 * -0.11ù-03 0.52D-02'. 18,10 * O.7bO-OI! -0.~40-02 * * 17,11 * O.24.1),-Ù3 -0_290-02 * 18,11 * 0.140-02 0.780-02 * * 19 1. -0 .. 14D-03 0.110-01 * * * 

f * 19' 2 * -0.34i)-QJ -0 .. 48D-02 * * '" * 19: 3 '" 0_9bD-ü3. -0.280-02 * * "* 
'" 1':1, '+ * 0.6 ... 0-03 -:0.57D-03 * * * * 19, 5 '" -Ù.3'1D-ù3 -0.71D-02 * * * 19 6 * -0.69D-05 0.SSo-02 * * * 19' 7 '" J.b4i)-G3 -0 .. 440-02 '" * 
* 19' 8 * 0.57D-03 0.140-01 *' * * 19

7 

9 * -o. 2tiD-0 3 -0 .. 1 00-0 1 * *-. * 19;ro '" 0.8~D-03 0 .. 770-02 '" '" * 19,11 *"-J.37D-04 O.15D-02" * 

STATISTICAL LiESULTS: 

XX-STRAIN: 
YY-S'IBAI~: 

) , 

1'1EA ~ VALU-E 
0.42560-03 
0.3577-0-04. 

STANDARD OEvrATION 
(J • b 5 5 7 ù- 03 "'" 
0.9564 D-O 2 

\ 

* '" * * '" '" '" 





, 1 

1 

, . 
.. 

* 
~I ... 
* * 
* * * * 
* '* * * >0: 

* * * * * * *' 
( : 

* * * * * * * * . * 
* * * * * * *, 
* * * * . * 
* * * * * * * * * * * * ... 
* * * 

24". il 
24.0 
2l+. Ù 
2LI. J 
~~. 0 

-.<. ~. 0 
24. V 
2~. 0 
2~.0 
2~.ù 
24. \J 
2 ... ù 
LU. 0 
20.0 
21.).0 
20.0 
20.0 

(, LU. Ù 
u 20. Ù 

20. () 
20.0 
20.u 
20.0 
20.0 

. 1 i". 0 
1 0 • .0 
16. U 
10. li 
16.0 
1&.0 
16.0 
16.0 
16.0 
16. () 
16.0 
16. U 
12.0 
12.0 
12.0 
12.0 
12.0 
12.0 
12. Ü 
'12.0 
12.0 
12_ 0 
12.1,) 
12.0 
8.0 
8.0 
8.0 
/:j.U 
8~0 
8.0 
b.O 
8.0 
tl.O 
8.0" 
8.0 
8.0 
~.Ù 
4. J 

* / ., 4.0 
4.0 
4.0 * * * * *' * 

fyI .ft 

* 

-l. U 
4. J 
4.0 
4. lJ 
4.u 
4.0 
4.'J 

-.. a. v 
-18.0 
-1~.Ll 
-10.0 
-0.0 
-~.ù 
2.0 
b.D 

1·).0 
14. "ù 
1S.Ù 
22.0 

-22 .. 0 
-18.0 
-'1 ... Ù 
-10.0 
-ô.o 
-2.0 

2.0 
0.0 

1 ù. Ù 
14.0 
18. 0 . 
22. () 

-22.ù 
-113.0 
-H. ù 
-1 Ù .. 0 

-&.0 
-2.0 
2.0 
6.0 

1 J. J 

* * * * *' * * 9: 

* 

- 290 -
j 

U.boG5D 02 
ù.b5330 02 
O.oJ2JD 02 
ù.6046D 02 
0.0204D 02 
0.0525002 
o. b ij 5 2 0 0 2' 
0.63830 02 
O.b5430 02 

* ù.630oD 02 
~ 0.59550 02 
* 0.67370 02 * 0.6285D 02 * 0.62390 02 * 0.b3760 02 * 0.62940 02 * 0.,6 329 0 0 2 
* 0.00490 02 * 0.63710 02 
* ù.61660 02 * 0.03820 02 
* 0.62'810 02 * 0.60':12D 02 1 
*\ ~ 0.62380 02 * 0.00240 02 * -r 0.62850 02 * 0.57380 02 * 0.59030 02 
'* * * * * * ' 
* 

14. a 
18.0 
2,,-.0 '* 

.0.595ÙO 02 
0.58580 02 
0.58750 02 
0.58400 02 
0.58220 02 
0.61200 02 
0.552'rn 02 
0.5 (j·L20 02 
0.57870' 02 
0.55620 02 
0.59070 02 
0.6J78D 02 
0.50020 02 
0 .. 50,720 02 
0.50390 02 
0.56830 02 
0.58350 02 
0.57820 02 
0.57270 02 
0.57140 02 

-22.0 '* 
-18.0 * 
-14. U 
-10.0 
-'0 .. 0 
-2. Ù 
2.0 
b.O 

1 J. ù 
14.0 
1 d. 0 
22.0 

-22.0 
-1~.~ 
-14.0 
-10.0 
-b.~ 
-2.0 

2. Ù 
6. Ù 

1'0. a 
14.0 
1 J. 0 
22.0 

"':.a.o 
-ltl.J 
-14.0 
~10.0 

-0 .. 0 
-~.O 

2.0 
b.0 

1 J • 0 
l<+.ù 
18.0 
22.0 

*. 
* 
* 

* * * * * * !l.55620 02 * '11. 5 9·3 ~ D U 2 * 0.56'92D 02 
* 
* 

0.54970 02 
0.54741) 02 

* 0.55340 02 * ·0.S7boO 02 
* 0.57030 02 

0.55560 02 
0.53320 02 
0.5 L+8bO 02 
0.5949D 02 
0 .. 56600 02 
0.4956D 02 
(). 53420 02 
0.55010 02 
0.50380 02 
O.5~b7D 02 
0.51040 02 
0.52860 02 
0.48190 02 
u.537':iù 02, 
0.52680 02 

* 

* * * * * * * * * * * 
o • S.O 6 5 D 0 2, 

( 

0.9521D 01 -0.27820 02 * 
-ù. 11420 02 0.1219D 02 * 
-0.32230 Q, v.012clD 02 * 
4"0.59'37001 -0.5287002 * 

0.75860 01 -0.2017ù 02 * 
0.4151D 01 0.41140 01 * 

-0.14250-0:2"- 0.0dbOù 01 * 
-0.22790 02 -0.29SdO 02 ~ 
-0.3919D 01 v.3877D 02 * 
-ù.34721) 02 0 .. 50070 01 * 
-ù.HsaD OL. 0.1504001 * 
-0.27060 02 -J. 189~ù 02 * 

0.1920D 02 0.37,,~90 02 '* 
0.2025D 02 -0.79ûÙD 01 * 
O.270dD 01 -0.86510 01 i * 

-0.b0370 02 0_9985D O~ * 
-0.80750 01 O. d2S30 01 * 

0.37930 02 -O.74d~D '001 * 
-O.1~70D 02 0.21080 .. * 
ù.1130002 0.1421DOl * 
0.5095D 00 ~0_62J~J 00 * 

-o. 1708D 02 -'ù.4877D 01 * 
o. 13750 02 -0.9451D 00 * 
0.0940D 01 0.1589D D2 0 * 

-0.3582Q 02 -0.49100 02 * 
-J.17750 02 . 0.2772J 01 * 
-0.11890 01 0.45680 02 * 
-ù.15120 02 -O.345~D 01 * 

Ù.1JObD 02 -0 .. 6530D ,01 * 
J:blS4D 00 -0.4619D 02 * 

-0.10~5D 02 -0.62000 02 ~ 
-0.1778D 02 0.10150 02 * 

O. 18150 02 o. ,+3290 02 * 
-0.1288D 02 -0.41820 02 * 
-0.8875D 00 -ù.9216D 01 * 
-0.941gD 01 -0.67280 01 * 
-0.14295D 02 -0.35470 02 * 

0.36980 02 -O. 1274D 02 * 
0.11900 02 -O. 1360D 02 * 
0.14320 02 -0_2681J 02 * 

-0.302~0 01 0.3059D 02 '* 
-0.20580 02 -0.17240 02 * 
-O.1379~ 02 0.6964D 01 * 
-0.45470 02 0.71409 02 '* 

V. 1415D '02 -0.2974J 02 * 
-U.639bD 02 -0.,+5220 02 ~ 
-,).24570 02 -0.387LlD 01 * 
-0.2698D 02 -0.61220 02 '* 
-Va 8923D 02 0.402/:j0 02 * 
-U~35980 00 0.1S6dO-02 * 
-0.35950 02 0.28~o'ù~ 01 * 

0 .. 15SbD 02 -0.142':1D 02 * 
- J _ 5 288 0 0.1 O. 2 9 1 1 D. 02 * 
- V • b ù 130"· JO.· O ... ..j. 9-74 Ù 0 1 * 
- O. Ii 6 1 9 D 0 2 .- O. 3 1 04 D 0 2 * 

0.2628D 02 -O.J~ijbO 02 '* 
-0.4009D 02 0.2051D 02 *' 

0.78150 01 0.1161D 02 *' 
0.12930 01 0 .• 3871D 02 * 
O.5l:j720 01 ,0 .. 4495D 02 *' 
0.2~10D 01 -0.24b2D 02 * 
0.1537D 02 -ù.36720 02 .* 
ù. cl 3 02 D 01 - O. 4 1 9'4;) Ù 2 * 

-Q.J94bO 02 -0.16d8~ 02 * 
0. lY22D 02 •. 0.16420 02 * 
O. 32 3 6 0 02 - Ù. 3 04 4 Ù 02 * 
J.218~D O~ -O.2975D 02 '* 

-ù.58930 01 -0.1003;) 02 *'. 
-0.2Ù4bD 02 0.2S4S~ 02 '* 

Ù.241clO 01 0 .. 1031D.01 * 
0.3203D 02 0.45310 01 *' 

-ù47B950 ùl -O.24(HlD 02 * 
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Q V 
* ~-. Q -22. J * 0.S413D 02 -0.4770D 02 0.12110 02 * :1< 0.0 -l~.O *' ù.~')1)9D 02 -v.o6~lJ 01 Ù. 4 Où J D .02 * { * 0.0 -14.0 * 0.51360 02 J.15550 02 -O .• SG~3 D 02 * * 0.u -10. a ':< O.5Ùl+9D,02 0.20220 02 0.20 00 02 * * 0.0 -6.0 *' 0.5 05, t~\['1 O~ 0.~o4ùD 01 -0.J29'::18 02 * * . u.u . -':.\J. * 0.5218 02 -0.5253D 02 -ù. 1ù7~0 ù2 * .:- 0.0 2.C *' 0.53J1D D2 J.16tl70 O.t. v.3007D 02 * ~ 0.0 6 • '(/~' * 0.48290 02 0.19940 02 -0.jJ2bD 01 * 
.. 
* ù.ù 10.0 * 0.5035D 02 0.13030 02 -0.41/j3D G2 * * li.ù 14.0 * • 0.47710 02 -v.50220'01 0.15540 02 * :je 'J.o 1 CI. 'J * 0.405dD 02 -().1210D 01 0.11810 02 * * 0.0 22.0 1< 0.51480 02 -,).15820 02- -0.71tJ9D 01 * * -~.O ;-22.0 * 0.51750 02 O.26J6D 01 -0.1434D 02 * * -4.ù -fd.O * 0.49350 02 -o. 98 43D 01 -0.1010D 02 * * -4. u' .:14.0 * 0.50990 02 -0.14560 02 -0.11290 02 * * -4. Ù. -10. Ù * 0.46310 02 -0.21380 02 O~3202D 02 * 

Q 

* -4.0 -0.0 ~ 0.5122D 02 -').3'400 02 -O~J905D 02 * * -4.0' -2.0 * O.4986D 02 ;..0. 6758D 02 -0.66880 01 * * -4.1.J 2.0 * O.51U6D 02 0.31950 02 0.2400D 02 * .. - 4. J (, b.D * Œ.4b71D 02 - v. J 153 D 01 -ù.~OJ2D 02 ~ * -4. () ·10.-u * 0.4063D 02 u.12710 01 -0.10260 02 * * -4.0 h.U * 0.5072D 02 0.1190D 02 O.3dl~0 02 * * -4.0 113.0 * 0.~764D 02 -0.4"::380 02 -0·1 153D 01 * * -4.0 22.0 * 0.4973D 02 -0.50840 02 -o. 3000 02 * * -tl.u -~L.O * 0.5115'0 02 -0.2117D 01 -ù.2235D Ol' * .; 

* -cl.O -18.0 ~ 0.4985D 02 , .... ù.22980 02 -0.1369D 02 * * -b.O -lti.U' * ù.4b35D 02 0.7~690 01 -o. ~ 722J 02 * * -8.0 -10.0 * 0.5007D.02 ù.1283D 01 0.28210 02 * * -8.0 -6.0 * 0.446,5D 02 0.3171D 02 -0.1955D 02 * * -8.0 -2.ù * 0.40560 02 0.lb360 02 0.11160 02 * 
, 1 ' 

* -b.O 2. () * 0.i.l778D ùL -(j.1225D 02 0~147SD 02 * 
. ~. 

* -8.0 b.O * 0.478BO 02 -0.2553D 02 -0.1145u ù2 * * _ -/:j. 0 10.0 *, 0.46280 02 Q •. 18640 02 0.37740 02 * * -~" 0 14. Ù * 0.5042D 02 -0.61840 01 -0.30580 02 * * - ~ 0 18.0 * 0.43100 02 -0.22240 01 0.4227D 02 * * , ·-8.0 22 .• 0 '1< 
" 0.49010 02 -.). 14960 02 -0.o51BD 01 * * -12.0 -22.i-! ~* O.4t310ù 02 -0.5442D 02 0.12100 02 * 

, 
* -12.0 -1 d. 0 * 0.4 bJ 4D 02 -O.2~980 02 0.267LO 02 * t, * -12.0 -14 0 * 0.4Îl640 02 -o. 18400 02 0.403'OD 01 * * - 12.0 -10. 0 * O,.4843D 02 0.5955D 01 -0.4654D 02 , ~ * -12.0 -0.0 *' 0.1+ 66 7 D 02 O.2076D 02 -v.5138D 02 * -12.'lJ • -2 .. 0 * 0.4968D 02 -0.10dOO 02 0.1766D 02 * * - 12.0 2.ù * 0 ... ~82D 02 0.4020D 02 -0.12JOD 02 * * - 1 ~. 0 6 .. 0 * ~ 0.'+41+50 02 ù.1260D 02 0.19d90 02 * * '-12.0 10.0 * 0.46700 02 -O.'4158D 02 -0.79130 01 * * , ,- lL. ù 1 ~. Ù .* , 0.4391D 02 o. H 92D 02 -0.10700 02 * * -12.0 1tl.O * 0.4386v 02 -0.6b33D 02 '0.68340 po * .* -12.0 , 22.0 * 0.44530 02 -0.19"44D 02 0 .. 21180 02 * * -10.0 -22.0 ' * O'.4560D lJ2 -0.344~D 02 -O.52J2D 01 * * -lb.U -18.0 * . 0.1+4370 02 -0.1063D 02 0.32510 02 * * -16.ù -14.0 * o. 44J6 D 02 0.3d60D 02 -0.47720 01 * *- -10.li -10.0 * 0.4580D 02 0.10240 02 -0_27860 02 * * -lfJ.O -o.u * O.4b70D 02 -0.28630 02 -0.2545D,02 * * -lb.O -2.0 * 0.47010 02 -ù.1877D 02 -0.67070 02 * * -16 .. 0 2.0 * 0.454!iO 02 -0.2233D 02 -0.66290 02 * * -1 b. J 0.0 * O.tiJ770 02 ù.2125D 02 -0'.4267::> 02 * * -16.0 10.0 * 0.417BD 02 -0.8161D 01 -0.:2240D 02 * * -10.0 14.0, * 0 .. 4J660 02 0.44130 02 -0.25390 02 * *' !.olé.\) 18.0 ... 0.4228n 02 ù. 77960-01 O.11b10 02 * 

~ 

* -11).0 22.0 '* 0.4J6.2D 02 0.5762D 01 0 o. 1917 D 02, * '" - '11020 .. 0 - 22.0 '"* 0.45110 02 -ù.447kD 02 -0.12i+JD 02 * , *' - 20 : 0 • -1 Cl. 0 ' * O.4bl1D 02 -0.28190 02 -0.11920 02 * * - ~u. U. ~14.0 * A·4362D 06 -O.J322D 02 0.0125D 02 * * -20.0 -lü~ Ù * .4408D 02 -0.63dl0 01 O.420!:lD 02 * * - 2U 4 [) -b.Ù * J.4~89.D 02 0.26220 02 0.14930 02 * * -20. u -i.O * J.4 566 b 02 - 0 • 3 1 5 0 D' :J2 -0.J2tl9D 02 * * -20.0 . 2. v * 0.40~5g 02 -0.4034D 02 -0 .. 5519D 02 * \. * - LO. lJ ~ .ù * O.4j3~ u2. -0.5051D 02 0.2766D 02 * '" -2U. U 10. (} * O.4407D 02 J.18060 '02. -ù.91610 01 *' 
... 
* . -20.0 l ... U :(: 0.43500 02 0.2212D 02 0.1551D 02 '1< * -20.(; 18.0 ' * o .'4.t.350 OL -0.38430-01 -ù.1074D 02 * '* - 20. J 2~.v * 0.4217D 02 -Q .. 544bO 02 -C .. 5b'-t5D 01 *' , 

- . . 



~ 
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i 

'" 

* -~L;..O - 22.J *' 0.4674D 02 v.2289D 00 . 0.750ùo o 1 *' * - 24 ... 0 -16.0 * 0.42680 02 ù.9t379D 01 • o ... 912 D 02 * 
( * -24.û -H.u· *' 0.4309;) aI' 0.2863D 01 .O.19Y80 02 * 

*' -24.0 -1ù.0 *' 0.4593D 02 -ù.5082D 02 -O.~141D 02 *' *' -24.v -0.0 *' 0.41070 02 0.Î1oJD 02 ~0.1ù70D 02 * *' ' - 24. Ù -2.0 * 0.43110 02 -0.718biJ 01 -0.5436D 02 * *' -24.ù 2 .. 0 *' 0 .. 4112D 02 -0.5365D 01 O.1452D 02 "'*' 
'" -24.0 1).0 * 0.3 d84 0 02 ù.l1d3D 02 -O.25ôùD o 1 * *' -24.ü 1 J. 0 *' 0.39500 02 0.55240 02 -Ù.344ùD 02 * * -~4 .. Q 14.0 * 0.39550 02 -ù .. 1794J 02 -0 .. 20040 02 * *' -24.0 1d.0 * 0.40230 02 0.3~780 02 . 0.9897D o 1 * *' -24.0 ":2.0 * 0.40310 02 -0.5477J 02 -0.66680 02 * *' -2tj.O ,-22.0 * 0 .. 4009D 02 -ù.1602D 02 -0 .. 1294D 02 *' * -28.0 -11).0 *' ù.3tl450 02 J.2493D 02 0.41870 02 * *' - 28.0 -14.0 * 0.4086D 02 Ù .. 12800 01 0.3919J.02 * * -20.0 -10.0 * 0.,3997D 02 0.35710 02 -0.215930 02 * .. - 28.0 -6.0 * 0 .. 33011) 02 ù.o074D 02 -0.2820 D 02 * 

~;-, * -2tl.ù -2.0 * 0.37910 02 ù.2037i) 02 -0.2388D 02 * *' -28.0 2~ 0 * O.3939D 02 -0.1902D 01 -0.31+740 02 * * -~8.0 o.û * D.3776D 02 ' -0. 2856D 01 -0 .. 18800 02 * *' -28.0 10.0 * 0.38620 02 0."'142D 02 o. 15340 02 * * -28.0, H.O *, 0.33530 02 -ù.9082D 01 -o. '9737 D 01 * 
\, * -28.U 18.0 * o. Li 236 0 02 -0.2437D 02 -0.703bD 01 * * -2fJ.O 22 .. 0 * 0 .. ~OO30 02 v .. 10790 02 -0 .. 7877D 01 * :0< - 32.0 

. 
- 22. J * 0.36530 02 - ù. 1603 D 02 0.39160 02 * * -32.0 -13. \) * 0.37920.02 -0.2610D 02 0 .. 1176D 02 *' * -32.0 -14.0 * 0.36610 P2 0 .. 4076D 02 -ù. 602~D 02 * *' -32.0 -10.0 * .0 .. 3921D 02 -O~4186D 02 -0.122 D' 02 * * -12.0 -b. \) * O.3702j) 02 -v.23000 02 -O~1910D 02 * * -32.0 - 2. 0 * 0.37820 02 -0.1749D 01 -0.198dO 02 * * -32.0 2.0 *' 0.33810 02 O.6999D 02 -0.3821D 02 * ,* - J2. Ù 6.0 * 0.3821 D 02 0.31910 02 0.58070 02 * .. -32.ù 10.ù * 0.36310 02 J .. 2457D 02 -0.1715D 02 * * -32.0 14.0 * 0.37280 02 -ù.5616D 01 -0.10361J 01 *' *' -32.ù 1 Cl .. (; *' 0.3610D 02 -0.2ùù1D 02 -0.11110 02 * '\ *' -32.U 22.0 * 0.38530 02 -0 .. 46540 02 -0.5166D 02 * 

----~-~------------------------------------~---~------------

STATISTIC,\L RESULTS: 
--------------------

l1E.tlN VALUE STANDARD DEVIArION 
l-;DIRECTION 0.550D 02 o. 11 1 D 02: 
Y-DIRECTICN -o. b tj 1 D 01 0.2720 02 
J~ÙIR.ECTIO~ -û.458D 01 0",293.1) 02 

1 
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E:V,'~LUATEù' ST RABi FI EL.) Ar ~OIN1 (7R) 
, 

---------------------_._-----------------------------~-------
*I:;I..E.1ENT* E:ll EYY, *'sLEL1El'iT* EXX EY"Y '" *------ - *----------- -----"-----*------- *-----..:.----'--- - -----* 
* 1, 1 * \'0. 700-03 -o. 13D-0 1 * 2, 1 * 0.99D-04 -o. sa 0-02 '" * 1,2* 0.1UD-02 O.12D-Dl * 2,2* 0 • .1'30-03 0.72D-02 '" 
'" 1,3* O.39D-OJ -0.810-02 * 2, J-* 0.110-02 O.2uD-Jl :0: * 1, '+ * -Ù.l0D-03 -0.42D-02 * 2, 4 * 0.10D-02 ~O.lJD-Ol * * 1, 5 * ù.3':11)-03 -0.650-02 * 2, 5 * -0.55D-.03 0."'27 D-02 '" 
'" l, 6 .~ -0.230-03- 0 .. 76D-02 * 2, 0 '" ,,0.80.0-03 ù.29-0-()2 * 
* 1,7* 0.140-02 0.110-01* '2, 7*-0.obO-04-0.6dD-02* * 1, 8 * 0 .. 34U-03 -0.140-02 * 2, cl * 0 .. 41D-03 -0.53D-02 * * 1, 9 • 0.400-ù3 0.340-02 * 2,.9 * -0.43D-03 0.95D.-02 '" * 1,10 * -0.750-03 -0.110-01 * 2,10 * 0.030-03 -0.96D-02:1< * 1,11 *'-ù .. 81D-u3 0.740-02 * 2,11 * 0.130-02 -0.330-03 * 
.*, 3, 1 * ù. 7 Û D - Ù 3 - 0 • 6 d 0- 0 2 * 4 , 1 * Ù • ,It 7 0 - 0 3 - ù • 3 .:3 0 - 0 2 * * 3,2 * -0.2Q0-04 0.1'+0-01 * ~, 2 * ù.27D-03 O.71'}-02 * * 3 r 3 * -04.J1D-03 0.1-'D-01 * ~, 3 * O.ti80-03 -O~::>.J0-02 * * 3,4 * 0.370-ù3 -0.14D-01 * <+, ,+, *. o.e8D-03 0.65D-03 * * J, 5 * 0.L20-02 -0.830-02 * 4, 5 * -0.92D,..04 -0.650-02. * * 3, 6 * -0 .. 11D-03 0.220-01 * 4, b * 0.28D-03 -0.320-03 * * 3,7 * -0.250-ù3 -0.140-01 * 4, 7 * '0.27D-03" 0.62D-02 * '* J,o * û.l~D-OL -0.13D-01 * !+,' 8 * -0.14D-02. -0.89D-02 * * 3, 9 '* o. 1 1 D-O 2 o. 2 1 0- 0 1 * <+,'9 * o. 2. 0 D- Q 3 J. 38 0- 02 * * 3,lu * u.J7Ù-U3 -0.72D-03 * :t,10 * 0.680-03 0.150-01 * "* 3 ,11 * - 0,. 1 3 D- 0 J - 0 • 9 3 0- 02 * 4 , 1 1 * o. 95 D - 03 - 0 • 9 7 D - 0 2. * * 5, 1 * -0.200-03 -0.350-02 * 6, 1 * 0.95D-03 0.520-02 * 

,* 5 , L * . 0 • 3 b 0 - 0 J - 0.2 8 D- Ù 2 * 6, 2 * 0 • 74 D - 03 0 • 52 D- Ù 2 * * 5, 3 * 0.63D-03 0.200-02 * 6, 3 * -o. 13D-03 -0.660-02 * * S, tt * -0.34ù-03' 0.12D-:Ol * 6, 4 * 0.d8D-03 -0.340-02 * * 5,5* ù.71:J-()3 0.210-02 * 0,5 * -0.310-03 O.8bD-ù3 * 
* 5, 6 * 0.48.0-03 -0.7an-02 * 6, b· * 0.12D-02 0.460-02 * * 5, 7 * '0.640-03 -0.68D-02 *Q 6, 7 * 0.20D-03 O.L.1D-02 * * 5, 8 * 0.140-02 0.360-02 * Q, 8 * 0."54D-03 -0.47D-02 * 
*) 5, ~ '* -0.240-03 O.900-~ * Ô, 9 * 0.40D-03 0.77D-02 *' * 5,10 * 0.680-03 O.38D- 2iJ.* 6,10 * 0 .. 210-03 -0 .. 500-02 '" 
* 5,11 :0: 0.14J-02 -0.16lr 2 * 6,11'" -O.3LlD-03 t).33D-02 * 
* 7, 1 * 0.65D-03 -0.200-03 * a, 1 * 0.59D-03' -0.45D-02 *' * 7,2 :0: -0. 12D-03 0.44D-02 * 8, 2,* 0.18D-02 -O~41D-02 ~ * 7, 3 * ü.160-~2 0.'160-01 * d, 3 * -0.42D-03 0.35D-02 * * 7,4:0: U.YBD-/Uj -0.130-01 * 8,4* -O.69D-;-03 -0.700-02 * * 7,5 *', 0.950-03 ~O.12D-Ol * 8,5'" 0_37D-03 0.310-02 *' * 7, 6 * 0.480-03 0.130-01 * 8, Il * 0_460-03 0.280-02 * 
~ 7,7* 0.12D-02 -0.650-02 * 8, 7 * 0.59D-03 0.180-02 * * 7,8* 0.820-03 0427D-02 * d, 8 * ù.39;:>-03 -0.900-02 *' * 7, 9 *' LI.14D-0~,. 0.440-02 * 8, 9 *' ',..O.3~D-04 --8_780-02 *' * 7,10 * 0.400-03 -0.77D-02 * cl 10 * 0_850-03 - .30ù-02 * * 7 ,--1 1 * ù _ 1 '+ D - 0 :.2 O. 1 7 D - 0 2 * 8 ~ 1 1 *' -0 .. 5 2 D - 0 3 0 • 2 1 0-0 2 *' 
:0: '9, 1 * 0.56D-03 -û.20D-ù 1 * ,10', 1 *' -0_25D-03 -0.22D-01 *' 
• 9,2 * -0.930-03 0.630-02 * 10, 2 *. 0 .. 240"'"102 0.a90-02.
:0: 9, J * 0.24D-03 -0 .. 610-03 :0: 10, J *' 0_870-03 -0.1j-0-Ol *' * 9, 4· 1\< O.17D-02 0.430-02 * 10, 4 * -0_160-03 0.52D-02,' *' 'J, 5 * 0.820-03 0.440-02 * -10,5-* -0.41ù-03 -0.120-02 * * 9, b * 0.35.0-03 -0.17D-02 * lù, b * 0_170-03 0.1 lD-Ol * * 9, 7 * -U.320-03 0 .. 790-02 * 10, 7 * 0 .. 17ù-02 -0 .. 180-01 * * 9, 8 * -0.51D-04 -0 .. 15D-Ol * 10, S * - 0.100-02 0.170-01 * * 9,9* O.70J-03 O~20D-01 * 10, 9 * 0.180-02 -Q.12D-ù1 *' * '19,10 :1<' ù.l1ù-02 -ù.9tlD-02 * 10,1ù * -0.120-03 Û.160-02 * * 9,11 * U.nOO-U3 0.600-03 * Ql0,11 t 0.55D-03 -0.11D-02 *. * 11, 1 ~'J_6~D-03 0.1<tD-02 * 12, 1 * 0_59D-03" -0.'10D-Ol * * 11, 2 * -O~11J703 0.180-02 * 12,2, * 0 .. 160-03 -0.55D-'J2 * 
* 11,3 * 0.51D-03 0.120-01 * 12,3 * 0 .. 94D-04 -0.12ù-02 *' * 11, 4 * C~1JD-G2 -0.15ù-Q1 * 12, 4 * 0 .. 100-02 ù.44~-02 * * 11, 5 l' O.150-ÛL -0 .. 330-02'* 12, 5·* -0.180-03 Ù.140-Ù1 *' * 11, 6 *' ,l'0.0':D-03 0.26D-02 * 12, é * 0.StW-03 -O.17D-Ol * * 11 1 7 * - ü • 5.1 0- ü 3 o. 6 9 D- 0 2 * 12, 7 * 0 _ 5 b D - 03 -o. 77 D- 0 3 *' 
* 11, d * '0.11D-02' 0.36i)-02 * 12, (3 * O.3'9D-03 0.17;)-02 *' 



\ 
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* 11, 9 * ;-iJ.54D-û3 -0.~7D-02 * 1ft ~ * 0.93D-03 0 .. 45D-02 * * 11,10 * 0.150-02 -O~t+D-02 * l~,lO * -O.75D-03 -O.95D-03 * * , 11 t 11 *' li. 1 5D-Ù ~ O. 10 D- 0 1 * 12, 111 * - 0.27 D- 0 3 ù. J J D- 02 * * 13, 1 * O. bO-03 > ù.J 1V-U2 * nt 1 * 0 .. 76D-03 0.520-0<2 *'. * 13, 2 li' -ù_13i)-OJ 0.12D-02 * H, 2 ~ 0.88D-03 -0~7oj)-ù2 '" * 13,3 * O.12D-ù2 0.17D-02 * 14, J * -0_73D-04 O.loD-02 '" * 13,4 * -0.94D-OJ O.L5D-ù2'* 14,4 * 0.41D-03 -Ù.76D-02'* * 13, 5 * û.1bD-tU 0.900-02 * H, 5 * -0_50D-03 0 .. J8D-02 *" *' 13,6 * ù_a2D-ù) -0.25D-01 *' H, 6 * -0 .. 780-03 0.72D-02 * * 13, 7 * ù_8::'D-03 0.88D:-02 * .1!t, 7 * O.74D-OJ J:3JO-02 * * 13,8 * -O.29D .... 03 -O.11D-02 * 14, a l * 0.86D-03 -0.11D-Ol * * 13, :) * 0.80D-04 -0.:27D-02 * 14, ~ * -0.110-03 ù.620-02 * '* 13,10 * O. 75D-O~ 0.140-01 * 14,10 * 0 .. ltiO-O'2 -ù_ 990-03 * * 1 3 , 1 1 '" ü. 1 1 D - Ù 2 o. 2 1 D- a 2 * 1'4" l 1 *. - O. 1 9 D - 0 3 0 • J 20- 0 2 * * 15,1 * 0.62D-03 -0.740-02 * 16,1 * 0.120-03 -ù.6ùD-0'2 * * 15, 2 '" J.Ll9D-03 -0.1cio-02 * 16, 2 '" -0.44D-03 -0.120-01 * 
'" 15, 3 * O_57;)-i)3 -O.61D-02 * 16, 3 * 0_19D-03 0.71D-02 * * 15,1+'* 0.660-03'-0.3=7i}-02 * 16,4 * 0.Ll30-03 0.97D.-02 * * 15, 5 * -J.800-05 0.790-02 * 16, 5 * 0.950-03 -0.250-02 * * 15, 6 * O.67!J-OJ,-ù.13D-Ol * 16, 6 *~O.34D-OJ '0.890-03 * * ,15,7 * -00. 16D-lY3 0.iJ9D-02 * 16, 7 *r 0.12D-02 -0.110-01 * * 1 5 , 8 * O. 17 D - 0 3 ù. 1 .. D - 0 1 * 16, 8 * O. 1 0 D - 0 3 O. 74 D- 02 '" * 15,9 * v.UD-02 -0.14D-Ol * 16, ::1 * -0 .. 57D-03 -0.130-01 * 

f * 15, 1 0 * v • 6 1 D - 0 L+ O. 20 D- 0 1 * 16; 1 U * , 0 .. 42 D- 0 4 O. 11'D- 0 1 * '* 15,11 * 0 .. 39D-03 -0.120-01 *'1o~\11 * -O.lbD-04 -0. 14D-ù2 * 
* 17, 1 * -ù .. 4 l D - 03 - 0 • " 1 0- 0 2 * 18, 1 1 * 0 _ 1 7 D- ù:2 - 0 _ 24. 0- 02 * * 17,2 *' ·0.»bD-03 O.13D-02 * 1d, 2 * U.11D-02 ù.1dO-02 * 
*.·17, 3 * -"O .. lJD-03 -0.67D-02 * 18, 3 * O.56D-03 O.13D-Ol * * 17, '+ * -O.46D-03 -0.81::>-02 * 18, LI * 0".150-02 -0.160-01 *' * 17,5 * 0.45D-.ù3 0.14D-ù1 * 18,5 * 0.7bD.!..03 0.470-02 ,* * 17, 6 * 0.640-03 0.22D-02 * 18, .6 * 0 .. 13D-02 -0.4bD-03 * * 17,7 * -0.17D-03 '0.250-02 * 18-, 7 * 0.430-03 -0.430-02 * * 17, <3 * Ù.llO-OL -0.170-01 * 18,8 * 0_27D-03 -0.110-01 * * 17, 9 * 0.11D-ù2 -0.100-02 * 18, 9 * 0.22D-03 0_180-01 * * 17 10 * O.9~D-OJ 0.55D-02'* 18,10 * 0.260-0) -0.130-01 * * 17:11 * ù.53D-Q,J - O.14D-Ol * 18,11 * -0.530-03 0.220-01 * * 19~ l * 0.890-03 -0.10D-01 * * * * 19, :J. * 0.130-0J; O.59D-02 * * * * 1 9, ~ '" 0 • 11 0 - 0 2 - O. 8 6 D- a 2 * * * , * ;'19, .. * 0_190-03 -0.63::>-02 * * * * .19, 5 * 0.250-03 0.1ùD-01 * * * * 19, 6 * 0.240-04 O.56D-02 * * * * 19,7 * 0.14ù-02 0.2t+.D-OJ * * * * 19, 8 * -O. 11 D-ù 3 -O. 1 10- 0 1 * * . * * B, 9 * O.5t)D-\j3 0_13D-Ol * * , .' * * 19,10 * 0_310-03 0.370-02 * * . " * * 19,11 *\ J.16D-02 -0.100-01 * *...--- . 4 * 
----------~------------------------~------~-----------------" 

XX-STRAIN: 
YY-STIiAIN: 

) 

-

M2A N VALU E • 
O.4633D-OJ 

-0.39330-04 

.. 
STANDARD DEVIATION 
o • 65 6 t+ D- 03 
O.9055D-02 

) 

. , 
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( 
EV,\i.UATED TUICi<NESS CH'\~GES (~IC.aONS) 

(COLOM~S: 1- 0) 
--~--------------------------------------------------------* 4< 1 2 3 4 5 0 * *------*--------------'----------'!ï-----------------------* '" * 1 *' <, -4.ü7 -0.32 2.09 0;3.. -2.95 l.tté, *', * 2'" *' ,4.17 -2.77 ,,6.ù7 -+.Ltt+ ij.89 -4.33 * * J ).* -.2.71 -2.J-L, -1.30 -S.l~', 1.52 -~.J8 *' *' 4 ~ -{).':d 2.60 -0.15 0.9j -o+.as -L..70 ... * 5 *' -5.b2 2.77 -5.71 -1. ~4 4. ~6 -0.2:3 * 
.~ tl: 4.?d -0.11 -2.36CJ 1.51 -0.70 -2.91 * '* 7 -3.::>0 -7.37 -b.5b -5.7b 3.04 5.33 *'" * 8 *' '- J.vo -3.93 -4.11 -1 .. 36 1.65 2.3t+, * 

'l, * 9 * -5.b7 2.79 2.23 -2.74 1.35 5.6~ 'l. * 10 * -1.17 3.48 4.41 -7.34 -0.80 5.97 * *' 11 *' -2.29 5 .. 2,,2 -1.11 -3.94 3.85 0.10-. *' 12 4< 5.d7 -5.34 -2.95 -1.43 -3.63 2.90 * * Ll * -3 .... 9. 0 .. 56 -2.73 -4.b9 5 .. 19 -7.39 * * 14 * -3.0d ''''3.32 3.06 -3 .. 28 -2.27 7.39 '* 
i! 15, *' -1.35 0.97 3.~6 0.44 4.70' -8.74 *' * 16 * -L..JI 5.32 -5.90 1.'::l9 1.~1 2.45 *' 
11 17 * -).'41 1.29 -'0.15 -3.38 2 .. 70 -0.56 ., 

. * '1 8 * 6 .. 8 1 - 1. 3 5 ) 4 • 1+ 5. '- 3 .. 0 0 o. 49 3. 30 * *' 19 * .J.8.3 -2.18 4.83.......- 5.22 -2 .. 95 -2.11 *' 
'. 20 * -0.11 3.0B 1.39 -1.95 -3.51 4.00, * 
-----------------------------------------------------------* (COLUMNS: 7-12) *1 
----------~----------jf------------------------------------* * 7 '8 ~ 9 10 11' 12 "* *------*--------------------------------------------------* * 1 *, 3.9d -0.23 -5.51 4.72 -4.31 2.87 * 
~ 2 *' 6.50 ,-2.72 1.24 1 .. 38 -1.81 -0.25 * * 3 * 2.58 -4.20 5.61 -0 .. 32 1.30 1.75 * * 4 * -1.57 -2."80 3 .. 60 1.33 -1.73 4.77' * 
11 5 * -8.50 -3.,01' 0.18 -0.77 -1.98 -6.07 * * 0, * 1.03 1 .. 97 0 .. 24 ij.81 4.04 4.97 * * 7 ,* -0.29 4.62 '-0.88 0.82 2.37 -3.99 * * 8 * 2.15 "-0.8b 3.23 2.4b -0.37 0.53 * 
*"" 5 * '. -6.63 -7.51 3.39 -5.44 -4.d2 2.05 * • *' 10 * - 4. Cl Ü - o. ,50 1. 83 0 -tl 9 2 .. 0 1 1. ~ 4 * * 11 '" 2.ùo -4 .. 43 -0 .. 29 -2.71 4.08 7.69 * * 12 ,* 0.86 0.57 l'_53 -q..2ù 5 .. 91 -1.05 * .,. 
*' 13 * "-2.15 1.11 -1.37 '-1.34 0.91 -3.54 * * 1':''' 0.02 -O.9d 0.86 -6.43 2_bl -3.J6 * *' 1 5 * ù. cl 1 - 1. 95 - 2 .. 97 - 6. 8 b '+ • 08 4.' 4 7 * * lb * -Ll.22 1.25 -5.83 -3 .. 42 3.53 l.73 * *' 17 * -4.12 0.16' 2.14 -3.01 6.10 -3.25 * * 18 * -0.50 -4 .. 30 3.20 1.53 0.93 0.d3 *' *' 1~ * 1.64 0.79 -0.64 -'ù_77 3.53 6.57.' * 20 * 1 .0 a -7. 46 - 2. 76 "'0.4 0 4 • b 6 - 7 • 79 .' -------,---------------, --------~------------:---------\ 

, ; 

.. 

,) 
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BECCNST.llUCT!UN RESULTS OF INtEidEiWGRAl1' 
,,(7~) ùf Tdi NE\oIS-PRINT .i?AilER SArtHE 1t38 

\," CU/1,I'.!ULAI.IV E DEPmL1AIlCiN) , 
\-___________ ~ ______________ j __ ~ _____ _1~ ______________ ~_~ __ _ 

*' -...CO-I)R;).I~L1;Z:)' *' OEFOIH1ATIONS • 
* X 'l * X y. , Z.· * 
*-------------~--*~--------~-----------------------------~* *' 44.0 -22.0 *' 0.75710 02 -v.2897D 02 -0 ... 31870 02 * *' 44.0 -18.0 *" 0.7702":1 02 -ù.1852D 02 -0.10650- 02 • * 44.0 -14.0 * ,0.77790~ 02 0.1638D 02 ù.2074D 02 *' * 44.v -10.J * 0 .. 72530 02 -0.5043D 01 .0.13840 02 *' 
... -l .... 0 -0.0 *' :J.7591D 02 0.47390 02 -0_38950 02 ... 
... 44.!Ù -2.0 ... 0.77910 02 0.42780 01 -0.19060 02 * * 44.ù 2.0 * O.7~79D 02 -1) .. 24210 02 -0.~O.66D, 01 * * 44.0. b.O *' 0.7364D 02 -0.1"955D 02 -Ù.3'O~' -D 01" *' 
... I%,f.o 1J.0. ü.74250 02 O. 1461D 00 -0.14 3D 02 * * 44.0 14.0 * 0.7601002 -O.95d9D,Ol 0.5 40 02 ... * 44.ù 1d.0'" 0.7317D 02 J.2950D 02 0 .. 17680 02 ... * 44.0 22.\l ... O.7671D 02 -0.574'80 02 -O .. 37~10 02 * 
: 1 g :' 8 : 1 j : g :. g: j ~ 4 ~ g \ g ~' -3 : ~~~ 5 ~ ~ g 81 g: è ~ ~ ~ g g ~ : 

, .. 40 • 0 - 1 4 • 0:0< O. 7 ~ 5 7 D 02" 0 .. 13 D "02 O. 60 06 0 0 2 * 
.. 40.0 -10.0 .. 0.7654D 02 o. 16dO 01 0.33200 02 * *' ~O.O -S.O ,.. O.7b92p 02 ù.30d7J 02 -0.3877D 00 * 
.. 4ù.0· u.O * ',/().7~04D 02 -Y.1618D 02 ·-O.3359.D ül .. 
.. 40.0 ~"O". 0.74860 OZ -0.34990 02 0.26520 02 '" 
.. 40.0 6.0 * 0.76170 02 -0.12740 01 -0.41210 02 .. 

... ,40,.0 10.0 ... 0.,7003D 02 -O. \JJC340 02 ~ 0.651ijO 01 .. 
.. ~O.O 14.:) * O.7302D 02, -ù.331j~D 02 0.60520 02 ... 

'<:>. ,,+0.0 1cl.ù * O.7749D 02. 0.1871D 02 -0.42840 02 * * 40.0" 22.0 .. ù.7<+<+10 02 . O.8011D, 01 -0.42660 02 * 
... 36 .. 0 -22 .. 0" O.7252D 02) 0.3404D '02 -0.1038D 02 .. 
.. 36.0 -18.0 .. 0.74940 02 0.53790 01 0_230JO 02 .. 
... 36.11 -14-.0 * 0.7196D 02 O.2298D 02 -0.17370'02 .. 
.. 36.0 -lù.O'" O.7,067D 02 0.721bD ,ù1 -0.2382D 02 * 
.. 36 • 0 - cl • 0 '.. o. 7 21 50 02 '- 0 .. 16700 02 - O. lOb 50 02 .. * 3b.O -2.0 :0< 0.70190 02 0.4059D 01 -0.3992.J 01 .' 
... 36.0 2.0" 0.71740 OZ ü.3042D 02 0.32450 01 ... 
.. 36.0 b.ù * O.&919D 02 -0.2962D 01 0.1859D 02 * * J b • 0 1 0 • ù * ~'O. 7 2 4 9 D 02 - 0 • 308 1 D 0.2 O. q 2 8 Ll D 02 * * 36.0 l~.O ,.. 0.7126D 02 0.30950 02 0_4724D 02 * 
'" J 6.' 0 18. 0 ... O. 6953 D 02 o. 8270 DOl 0 _ 1146 D 02 * \ * 3b.0 .2".0'" 0:664bD 02' -0.36990 02 0.71521) 02 ... * 32.'ù -22 .. 0;0: 0.6788D 02 -0.32880 01" -0.24990 01 • 
• J 2 • 0 - 1 3 _ Ù * G ."7 2 4 b D 02 0 • 2 ~ a 5 D 02 - a • 5 1 b 3 D 0 2 * * 32~ -14.0 ., 0.6855D 02 0.46150 02 O~60lJD-01 '* * "32.0 -10.0 ,.." 0.71670 02 ù.li7320 '02 -0.18070 Où * * 32.0 -b.O * 0.68970 02 0.17710 02 -0.233ùD 02 • 
... 32.0 -2.0" 0.6972D 02 -0.16640 02 -0.68990,,02 * * 3 2 • 0 2: 0'" 0 • 6 a 8 1 D 02 0 • JO 04 D Ù 2 0 • ~2 0 7 D 0 2 * 1 

~ 32.0 6.0 * ü.ô7oÙD 02 0.1940D 02 -0~8623D 00 • * 32.J lù.O" 0.6807D 02 -o. 157bO 02 -O.~412D 02 .• * 32.J 14.0. 0 .. 6585D· 02 -0.1827D 02 -0.1356D 02 * 
* 32.0 18.0 * O.7202D 02 -0.3,+260 01 0.31doO JOl * * 32.0 22.0'" O.6695D 02 -ù.7.899j} 01 0.4113D 02 * 0 * 28.0 -22.0 * 0.6566D 02, -0.21,450 02 -0.6992D 02 • * 28.0 -18.0'" 0.6924D 02 0.84950 01 0.4824D 02 ... * 28.0 -J4.0 * O.7Ç)16D 02 O.3635D 02 e 0:18730 os. '" .. * ')~J -10.0 * 0.63760 02 -0.11580 02 -0.1943D 02 • 
... 28.0 -6 .. 0'" O.6159D 02 -0.23270 02 0.35b1J 02 • 
* , 2 ~ • ;) - 2. 0 * ù • 6 '} 9 9 D 0 2 () - 1 5 09 D 1t2 ) - Q • 5 26 1 D 11 1 * * 28 • Ü 2. 0'" o. 6 22 1 D 02 ù. 22213 D 2 - o. , 5 t.t·z'!l~ 2 * 
'f. L 8. Ü 6 • 0 * 0.6878 D 02 a • 95750 0 o. 7217 D 2 ... * 2b_O 10.0" 0.6593D "02 ù.17920 0 . 0.26020 2 ... *' 28.0 14.u * 0.6111D 02 0.obb2D).)1 -O.J9J10 02 * * 28.0 1t!.O" O.ti392D 02 0.3538D 02 '-0.57û9D 02 * * 2!LO 22.0, r* O.6bd8D 02 -O.1i+5,4D 02 0.24:+2D 02 * 

\, 
.. 

1 
ï 

.. 

, 
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* .i4.0 -2L..0 * 
0 0.67820 02 -0':2420ù 02 0.278 .. D 

, 
02 * * 2~.ü -lo.U * 0.6281D 02 0.70650 01 -ù.722bD 01 * * 24. 'J -1";.0 * 0.6'-1-410 02 0.38140 U2 -0.7730Q 02 * * 24.U -10.v * O.éd9Ju 02 -0.45641) 02 v.54670~02 * * 24.0 -6.ù * 0.61'37D 02 -O .... 191û 02 O. 1412D 02 * >1< 24.U -2.ù >1< 0.0422D 02 -0.74120 01 -ù.60530 01 * * .4 ~. 0 ~.u * 0.6871D 02 0.iOO10 02 -0.14830 0.2 * * 24.0 b.0 * 0.60870 02 0.0788D 01 0.2806D 02 * ,* 24.0 1J.ù * 0.6488D 02 0.2711D 02 -0.:32930 02 *' * 24.0 1-+. Ù *" 0.6407D 02 -ù .. 3322ù 02 -0 .. 2540D 01 * * 24.0 18..0 * 0.6122D 02 0.28880 01 -o. 1332J 02 * * L.4.0 22.0 *' U.7202D 02 0.J6d8D 02 ·0.1071D'02 * * 2.Q.0 -22. Ù * 0.66270 02 0.3756D 02 -0_'5287D 02 * (J. * LO.O -,18.0 -* O.5818J» 02 O.l~llD W O_'~99D 01 * * 20.0 -14. Ù * 0.61510 02 ù.60590 01 0.27330 01 * * 2U.0 -10.0 * 0.63100 02 O. 13680 0 -J.l0570 01 i * * 20.0 -b.O * 0.613bO 02 0.17b.90 l' -0.1653D ~2' * '- * 20.0 -2.0 * 0_ 617 30 02 0.54770 01 '"'-0.13290 or', * 

~ 
~ * 20.0 L.O * '0.6_0840 02 0.4875 D 01 -O. 333-QO ù2 ,* 

* 20.0 1 b.O * 0.60"110 02 -0 .. -+915D 02 -0.12300 02 -, 
* 20.0· lv.O * 0.64740 g~ J.22H3D 02 -0.99620 00 * , 

* 20.0 14.0 * 0.59890 -0.0760D 01 0.41420 00 * ~ *' 20.0 lb.Ù * 0.6ù130 02 ·0.1929D 02 O.1'027!) 01 * * 2ù. O. 22-_ 0 * 0.59460 02 0.19860 01 -0.97410 01 * * 16.0 -L.L.O * 0.61700 02 Ù .. 81470 01 0.4931D 02 * * 16.0 -18.0 * 0.58b80 02 -o. 14020 02 -0.14390 02 * * 16.0 -14.0 * 0~5 5680 02 0.15'300 02 -0.55d80 02 * ,0 * lb.O -10.0 * O. 5 ~'83D 02 O.1239D 02 -O.198ùO 01 * * 1 b .. 0 -b.O * 0.5b600 U2 -0.12650 02 0.1363D 02 * 

~ 
16. O' -2.0 * 0.56210 02 70.24~30 01 0.4364D 02 * 16.0 2.0 * 0.63960 02 O. 44 6 D 02 0.6286D 02 * 16.0 6. a * 0.5 ~76D 02 -0.4364D 02 -0.460bD 01 * 16 ~,O '10.0 * O~ 5 250 02 0.1436D 02 -0.61920 '02 * * 16.0 14.0 * 0.57520 02 -0.44420 02 Ù-. 5284 j) 02 * .* 16.0 18.0 * 0.58740 02 0.0912D 01 0.42690 01 * . ' * 16.0 22.0 * 0.5976D 02 0.2323D 02 f' 0.74770 01 * * 12.0 -22.0 * '0.57420 02 -Ù.2731D 02.f 'O.1776D 02 * * 12.0 -111.0 * 0.57620 02 ,-J.2106D 02 • 0.1043D 02 * '* 12.0 -14.0 * 0 .. 5904D 02 0.7796 D 01 0.25B80 02 * * 12.0 -10.0 -* 0 .. 5746D 02 o. 10760 02 0.29660 02 * * 12.0 -6.0 * 0.5694D 02 -0 .. 37090 02 -0.4631D 02 * * 12.0 -2. J * O .. 571~0 02 0.42 ù3 D 02 0.2304 D 02' '" * 12.0 : 2. 0 * 0.562 0 02 0.30360 00 -0.4379D 01 * .* 12.0 0."0 * 0 .. 5561D 02 -0.20860 02 \- O. dLl65 D 02 * * 1~.0 10.0 * 0.5487D ,02 -0.3b620 02 0 .. 2982D 02 '" '" 12.0 1 <+.0' * 0. 55808 02 -0.90920 01 0.46510 02 * * lL..û 18.0 * 0 .. 5410 02 -'O.761L1D 01 -0 .. 138H D 02 * ., 12.0 22.0 * 0.62200 02 o. 628 2D 02 0 .. 6578D 02 * "* 8.0 '-22.0 * 0.58000 02 0.19370 01 -ù.38310 02 * * 8.0 -18.0 * 0.53110 02 -0.63500"' 01 -0.2225D 02 * '" 0.0 -14. '0" * 0.5770D 02-- 0.20380 02 :"0.25200 00 '" * a.o -10.ù- * 0.5911D 02 0.18410 02 0.9175D 00 * >1< 8.0 -0.0 * 0.51810 02 0.53340 00 -0.28630" 02 * * 8.0 -2.0 * 0.52750 02 - O. 1309 D 02 -o. 17860 02 * * 8.0 2~ 0 * 0.5675D 02 -ü.20b.20' 02 0 .. 16440 02 * * 8.0 6.0 * O.5b220 02 0.20080 02 ,0.222!:3D 02 * >1< 8.0 10.0 * 0.55240 02,-0.16470 02 -0.8319D 01 * .. &.0 14.0' * 0.52790 02 -0.84360 01 -0.220SD 02 * ~ * 8.0 18.0 * 0.5637D 02" O. 16950 02· -0.2427D oZ' * * 8.0 22.0 * 0.55500 02 -0 .. 37830 02 -0.6015D 02 * * 4.0 -22.0 * 0.52220 02 -0.30'370 01 0.24340 02 * * 4.0 '-18" 0/ * 0.51270 02 -o. 1203 D 02 0.28990 02 * * 4.0 -14.0 * 0 .. 5 3060 02 0.2049D 02 0.2229D 02 * * 4.0 -10 .• 0 * 0.53830 02 ù.7660D ù1 0.1217J 02 * 

~ '" 4.0 -b,.O * 0.5241D 02 -0 ... .::b07J 02 -0 .. 20620 02 '" 1 
'" 4.u -2.0 * 0.5 lob D 02 O. 7380 D 01 -0.4626D 02 '" .;c 4.0 2~O * O.5556D 02 ù.20GOO OL. 0.1793 D ll2 *' *' 4.ù b.Ù * 0 .. 50840 02 -0.41700 02 ù_ 96390 Ù 1 * .. r Ll.Ù 10.0 * 0.52900 02 ü~ 13640 02 -0.367]0 02 '" 
... 
*" 4.0 11.1.ù * 0.52600 02 ,0.22210 02 -ù. 134 b i) 02 * ... 4,. Ù 18.0 * 0.5748D 02 -0.23470 01 :~0.122L1ù 02 '" .,. 

* LI.Ù 22.0 * 0.50280 02 J .. 2SJ3D 02 ~ O.277bD 02 * ... 
t). .. 

'~" 
.. 
b 



.- '\1 
<, 

298 " - , , 

* 0.0 -22.0 * 0.48850 02 - 0.40 ,15D 01 O.9700ù 
*' 0.0 -1d.O * Ù.Lt9040 02 -0.213bD 02 -ù. 521 bD' 

* 0.0 -H.0 '* 0.40510 02 0.38080 01 0.4295D 02, 
* 0;0 -10.ù, * ~ 5 186 0 . 0 2 - 0 _ 53 1 6 D 02 -0.3169D ù2 
* , (J.lI -6.0 * Ù 5J8Jo 02 -ù.15920 02 0-29610 02 

\ * O.u -2.0 * .5ù58D 02 -ù~lJ19D 02 0.34b80 01 
* G.O 2.0 * .5 116 D 02 J. 13 8 aD 02 -0.5140D 02 

* 0.0 0.0 * Q~ 1570 02 ."\O~:+529D 02 Ù.lb4JO 02 
'" * o. u 10.0 * O. 6130 02 -J.2!:iS5D 02 0.224J1) 02 '~" 

* ü.ü 14.0 * 0.47380 02 -0.2124D 02 -ù.18 .. 1t3D 02 
* ü.u 18. J . * 0.54120 02 0.34720 02 -0.1647D 02 

~r * 0.0 22.0 '* 0.4862D 02 -Ù.93040 01 -O.7953D 00 * * -4.0 -22.0 * 0.ltB23D 02 -0.16100 02 0.1988D 01 * * -4.ù -1d.ù * 0.49950 02 0.3478D 01 O.lJ35D 01 * * -4.0 -14.0 * O.4742D 02 -0.3254D 02 0.12520 02 * * -4.0 -10.0 * G.4995D 02 -0.19070 02 -0.3367Ll 02 * * -4. U -ti.0 '* 0.47010 02 ù. 50450 01 0.21170 02 * * -4.0 -2.0 * 0.50870' 02 -0.28360 02 -0.1053D 02 * * -4.0 2.0 * 0.50510 02 - o. TB 93,D 02 -0.21290 02 * r 

'* -4.0 6.0 '* O.4585D 02 -0.2984D 02 0.55120 02 ,*' 

*' -4.0 10.0 *' 0.4594D 02 -0.1113D 02 -O. 750ù ~-O 1 * * -4.0 14.0 * 0.47150 02 J.H31D 02 -0.37700 '02 * *' -4.0 Hl.v *' 0.45580 02 -;0.1163D 02 -0.1890D 02 * '* -4. Q 22.0 *' 0.496ùL) .02 0.15510 02 0.23050 02 * *' -8.0 -22.0 *' 0.5ù63D 02 -0.3437D 02 0.2 ô88D 02 *' *' - 8. 0" -1 d. 0 * 0.47690 02 -0.15430 02 . 0.2645D 02 '* *' -d.O -14.0 1 * 0.49320 02 ù.31650 01 0.35630 02 * ~ 

*' -El.U -lU.O * 0.48720 O~ 0.1061D 02 -0.43 lJ D 02 * * -8. Q -6.0 * 0.4 b 110 02 0.20 84 D 02 0.20690 02 .*' 
*' -8.0 -2.0 * 0.4385D 02 - o. 3364D 02 0.12190 02 * '* -8.0 2.0 * 0.4 il 080 02 0.46190 02 -0.J85JD 02 * *' -8. Ù 6.0 *' 0.4687D 0'2 -0.3658D 02 U.200~[) 02 * * -e.o 10.0 ... D.46380 02 -0.80790 01 -0.42500 02 *' ... 
*' -B.O 14.0 '* 0.50':100 02 0.11640 02 0.26540 02 '* *' -El.O 18.0 *' 0.44910' 02 -0.49300 02 - 0.434 aD 02 *' , *' -8.0 .22.0 * 0.-t8b90 02 -0.11560 02 0.41279 01 * 

(~ '* - 12'. 0 -22.0 '* 0.4384 D 02 o. 13960 o 1 -0.26420 02 * 
" * -12.,U -1 S. ù * 0.48160 02 O.4583D 02 -0.37800 02 * * - 12.0 -14.0 '* 0.48740 02 J.17220 02 -O. 147 2D 02 * * -12.ù -10.:; ,,* 0.4400 0 02 0.1065D 02 0.50630 0-2 * * -12.0 -6.0 * 0.~4500 02 -0.2904ù 02 0.67300 02 * *' -12.0 -2.0 * 0.45850 02 -0.23490 02 -0.24b60 02 * * -12.0 2.0 * 0.47179 02 -0.8256D 00 0.4142D 01 * * -1 ... 0 6.0 *.. 0.4 50JO~2 -0.1465D 02 -O.278~Ll 02 * * :-12.0 10.0 * 0.4358D 2 -0.1340D 02 0.12820 02 * 

"" -12.0 14.0 *' 0 .. 44L.50 02 0.2688D,01 0.13340 02 * * -12.0 1 ti,. 0 * 0.4732D 2 0.46610 01 -O.Jb4jD 01 * * -12.0' 22.0 * '- 0.4654' 0 v.6741D 02 -ü.3402~ 02 * e' 

* -lb.O -2Q .. C *' 01.44 D 02 0.2201D 02 O. 11030 02 '* * -16.0 -13.0 * o.!+ 5 10 02 -0.2136D 02 -0.23100 02 * * - 16.0 -14.0 * o. 41~ 60 02 -0.15400 02 0.71890 01 * * -16.0 -lJ.O * 0.43 70 02" -0.24030 02 0 .. 20480 02 * * -lb. ù , -6.-J * 0.4 86 i) 02 ù.JÔ17D 02 0.4045D 02 * * ~16.ù - ... 0 * 0.4648D 02 -0.51760 02 0.5649 D 02 * '* ,.;-16.0 },.o '* 0.4196D 02 - O. 14 99 0, -'Û~2 ü.8227D 02 * * -lb.O \0: g ~ * ..lÙ.4180D 02 0.487611 02 0.3198D 02 * * -16.0 * 0.47890 02 -0.20'47D 01 0.60280 01 * * -16. 0 14. Ù '* 0.4572ù 02 o. 1909 D 02 0.19170 02 *' * :-16.0 18.0 * 0.113470 02 -0.'4155D 02 -0.16420 02 * ',* -16.'0 22.0 * 0.45210 02 -0.51bOD 02 -0.11830 02 * * ., - 20.0 -22.0 * 0.43120 02 -0.84210 01 0.5337/D 01 * * - 20.ù -1 d. ù ., 0.4b990 02 0.90 ÙO D 01 0.20730 02 *' * - ~u. Ù -14.0 * 0.4042D 02 ù. lb.99 D 02 -0_7']7')0 02
l * 

o * - 20. 0 -10.0 * 0.lt187D 02 -0.4023 D 01 -O_ffilD 02 * * - 20. u -0.0 * 0.4551D 02 -ù.3206D 02 -o. 92001' ,.. 
,.,. - 20.0 -.2.0 .. 0.4457D 02 J. 42 060 02 0.1 920 02 * * - 20. Ù 2.0 .,* 0.40760 02 -0.4b080 02 0.5 ~7D 02 *' * - 20. Ù 0.0 * ù.:Hl92D 02 -ù.4777'J 02 -0.4 -1D 02 * * - 2J. 0 10.0 * 0.39020- 02 ù.11090 02 O.b829V 01 * , , ' * - 20. J H.0 * 0.40560 02 -ù.2749D ù2 -0.1329D 02 * , 
* - ~o. 0 1 d. 0 '* 0.41800 02 -0.24490 02 ù.l102D 02 * * -20.0 22.0 * 0.3780D 02 -0.2u20D 02 o -O.2469i) Ù 1 * " 



{ 

~ 

\.' 

" , 

1 
.il'" 2~9 

'" - 2lt. Ù -22.0 * ·ù.lt OOg D 02 -0.1$93D 02 -0.1196D g~ '" * - 2.4.0 -ld.O ". O.4ù21D 62 0.2249D 01 -0.05530 '" * - 24. v "'"'LI.J * 0.3907 i) 02 ù.l:SJ5D 02 -0.25480 02 '" '" - 24. v -1J.O • 0.4117D 02 0.90670 Ù 1 ù.lt233D 02 '" * -24. Ù - o. Ù * ù.Jb5JD 02 0.179ùO O~ 0.1354D 02 ~ * 
* -24. Ù -2.J * O.371UD Ol -J.2641D 02 0.56420 02 * * - 24. U 2.0 * ù.3 7180' 02 ù.,dJSlÙ 02, -0.28250 02 '" * ,- 24. Ù ') .. 0 * 0.34410 02 ù .. 1J61D oi -0 .. 8057D 01 * *' - 2q. Ù 10.0 * 0.39040 02 -J.3789D 01 0_ 19 l'tID 02 * * - 24. Ù 14.0 '" 0.4123D 02 -0.1':175D 02 O.~327D 01 * * -2:f.V 10.0 ,. 

J.384bD 02 0.22950 02 -0.2757D 02 * ,>le - 24. Ù 22.0 ., 0.3779D 02 -0.948ôD 01 0 .. 74580 02 '" * - 28.0 -22.0 '" 0.39710 02 -0.1160;) 02 • b.2606D 02 '" 
'" -20.0 -1<3.0 .. 0.35680 02 -J.3b94D 02 -0 .. 0479D 02 * * - 28.0 -14.0 * 0.3772D .02 -O.36q.3D 02 -û.4967D 02 * * - 28. 0 -1 J: 0 * ù.3777D 02 O.3014D 01 0.2946D 02 * >t: - 20.0 -6.0 * 0.3·510 D 02 -O.Stlb7D 01 ~ 0.2820D 02 * * - 2 t3 • 0...--' .;. J. • 0 '* (). J 511 D 02 O.1ù55D 02 O .. 2871D 02 * ,* - 28. Ù 2.0 * O. J 7 26 D 02 O.7097D 01 0 .. J527D 02 *' 
* - 28.0 0,.0 >1< 0.37190 02 J.294é+D 02 O.1656D 02 * * - 28. Ù 10.0 * Od495D 02 -ù.4403D 02 -0.3870D,01 * ... - 28.0 n.:) * 0 .. 4113D 02 -0 .. 11900 02 0.9720D 01 * * - ~8. Ù 18 .. 0 * 0.3316D 02 -J.1498D 02 -0.6365D <,) 1 * >t: - 28.0 22.0 * O .. .3738D 02 -O.2947D 02 -.0.31'15D Où * * - 32. 0 -22.0 -* 0.3745D 02 -0.1033.iJ 02' -0.3857D 02 * * -3~. 0 -18. Ù * ü.37b2D 02 -0.3680D 01 -ù. 1052D 02 * "'* -32. J -14.0 * 0 .. 3314D 02 -0 .. 2322D 02 0 .. 5360D 02 * * -J2. Ù -10. Q *, 0.3490D' 02 0.3089D 02 0_ 309

1
9 D 01 '" * -32.0 -6.0 *, , 0 .. 3820D 02 0 .. 5020 D 01 O.2157D 02 * * - J2.,\) -2.0 ... O.35~3D 02 ,O.1495D 02 0.3059D 02 * * - j'2. 0 L.ù * 0.3568D 02 -O.406bD 02 O~ 3577D 02 >1< 

* - 32.1.1 6.0 * 0.3 .. 29D 02 -0.4b06D 02 -0.672tlD 02 * * - 32. 0 1 J. 0 *' 0 .. 3482D 02' -o. 3755D' OL 0 .. 1620D 02 * * -32.0 14.0 * 0.37500 02 -J.3038D 02 -0_ d3L.t 7D 01 * ,* - 32. Ù 1 d. 0 * 0.3365D 02 -0.58570 02 0.1782D 02 * * - J2. 0 21.0 * O.3492D 02 - 0 .. 1 Î 66 D 02 0 .. 4139D 02 * 
---~------------------------------------------------~-------

STATISTICAL d~SULTS: 
- ---~----------------

x- DI.B..t:CTIO:l 
Y-Dlf1EC,r.ION 
i.-DIàECTION 

, 1,,° 

:1E.c\N VALUE 
0.548D 02 

":'0.253D 01 
Ù .. ':145 D 00 

/ 

) 

STANDARD'DEVIATION 
0.125D 02 
0 .. 252D 02 

,0.322D,,02 

." 

• 
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EV,UUI\TED STdAIN FIElj) AI POl~T (7L) 

*E1E:1!.':':lT* EX/.. EH *ELE.1EtlT* EAX EYI * 
*-------*---------------------*-------*------------------~-\* * 1, 1 * 04741)-03 -0.26D-02 * 2, 1 * 0 .. 590-04 0.100-01 * 
*' 1,:2 '* J.3""D-uJ -0 .. 870-02 * 2,2* U ... LvO-03 -0.11;)-01 * * 1,3 *' 0.11::1-02 ù.5~!)-02 * 2,3* 0.400-03 -0 .. 65D-02 *' 
" 1, ... * -C .. lÙJ-02 -0.13D-01 *- 2,4 * 0.15:)-02 -ù.69;)-02 * 
* 1, 5 * -0.25;)-OJ 0.11D-0 1 * 2, 5 * ù.12:)-02 0.12D-01 * * 1,6* ù.:n~-UJ iJ.71D-02 * 2, b * O.96D-03 0 .. 47D-02 * * 1,7 * .-Oè'170-04 -O.12D-02 *' 2,7 * O.78D-03 -ù .. 8~0-OL * *, 1,8 * -ù.o31.l-()3 -0.490-02 * 2, cl * O.17D-ù2 0.11.1)-01 -l< * 1, 9 * ù.11D-JL 0.2 .+D-02. 2, 9 * -O.b2D-03 -0.25j)-02 * • * 1,10. O.75D-03 -0 .. 93D-02 * '2,1v * 0 .. 440-03 -O.BD-Ol * * 1, 11 *; O. 1 7 D - 03 O. 2 2 D- 0 1. 2, 1 1 * O. 200 - 02 J. 27 D- 02 * * 3,1 * 0 ... 12ù-02 J.720~02 * 4,1 * O.5bO'-OJ -ù .. 700-02'. * 3, 2 -* 0 .. 62D-ù3 -0.440-02 * ~, 2 * , U~dOD-03 -.ù.53j)-02 * 
• J, 3 * Ù .. 85D-J3 0.390-02 * .. , J *--O,.40D-03 -0.290-03 * *' 3,4 * -0.25D-03 0.600-02 * 1+,4* 0.20D-02· 0.74D-02 • 
~ 3,5 * ù.79D-03 -0.52D-ù2 * 4, 5 * 0 .. 18D-02 0.86D-02- * * 3,6'* O.12;)-'JJ -ù.boO-02 * 4, b * -0.660-04 -o. 12D-Ol * * 3,7* 0.73D-03 0.830-02 * ~, 7 * 0.1'6D-ù2 0.27D-02 * * 3, 8 * 0.400-03 0.700-02 * .. , cl * -0.290-03 0 .. 38D-02 * * 3,9* ù.,11D-02 -0.J5D-01 * 4,9 * 0.530-03 0.630-03 * * 3 , l 0 * IJ. 1 ... n -ll 2. 0 • 5 7 0- 0 2 * ,*" 1 ù ,., - 0 .. 3 2 D- 03 - o. 37 0- Ù 2 * 
* 3,11 * -0.620-03 0.11D-Ol * 4,11 * 0.2ÜD-02 0.110-ù2"""* * -5,,1 * -0.54D-03 -O.75D-02 * 6, 1 * 0.39,D-03 -0.780-02 * * 5,2* 0.15D-02 -0 .. 7ùo-02 * 6, 2 * 0.120-02 -0.78D-02 * * 5,3* 0.140-02 O.12D-Ol * 0,3* 0.73D-03 0.210-01 • * 5, 4 * -0 ... 42D-04 O.29~-02 * 6, 4 * 0.210-03 -0.9JD-03 * 
-. 5, 5 * O_5bJ-04 -O.9ôO-02 * 6, 5'" O.~4D-06 -ù.86D-02 * * 5, 6 ~ 0.140-02 -0.1dD-02 * 0,6* O.o,.?D-03 -o. 69D-04id' 
* 5, 7 * -Ù.lôD-02 0.32D-02 * 6, 7 * O.200-U2 O.33D-O~*' * 5,8* 0.20D-02 -0.21D'-02 * 6,8* 0'.190-03 '-0 .. 51D-02 * * 5,9* 0 .. 2bD-03 0.28D-02 * 6,9* 0.340-04 0.150-01 * * 5, 1 0 * 0 .. 76 D - 0 3 - O. 7 2 D- 0 2 * \ Ô , 1 Û * O. 1 0 0 - 0 2 -' O. 90 D- 02 * * 5,11 * 0.680-03 0.12D-01 * 6,11 * 0.27D-JJ -0.85j)-02 * * 7, 1 * 0 .. 11iJ-02 0.5,9D'-02 * 8, 1 * 0.110-02' 0.55D-02 *' * 7,'2 *'-0.13ù-03 0.20D-02 * 8,2* 0.27D-03';-0.730-02,* * 7,3* ù .. 15D-02 O.12D-02 * 8, J * -0,.84D-OJ 0.730-03 * * 7, 4 * 0.92D-03 -O.100-0~ *' 8, 4 ."' 0.640-03 ,0.63;:>-02 *' 
J9: T, 5 * 0.12D-02 -0.930-03 *, a, 5 * -0.83D-04 -O.25D-02 * * 7, b * J.14D-02 0.15D-03 *' a, 6 * -ù.230-03 -o. 12D-Ol\ * * 7,,7 * -o. 78D"'03. 0.14D-01 * 8,7* Ù.19D-02 O.22D-[)1\* 
* 7, a * ù.84D-OJ -0.1130-01 *' 13,8* O.29D-03 ,-0' .. 15D-ùl *) * 7, 9 * -0 .. 21i)-02 0.74D-02 * 8,.9 * 0_34D-03 Q.15i.V-Ol ~, * 7,1ù * ,0.5~J-OJ ':"0.65D-02 * 8,10 *, 0.4.30-J3 -v.Un-ùl * * 7,11 *G ~.35i)-vJ lJ.43ù-02 * ,,8,11 * 0.12D-02 -Ù.41D-02 * * 9, 1 * -0.14'0-03 -Q.lbD-Q2 * 10,1 * O.140-Ù2 ù.21D~02 * * 9, 2 AI: J.11D~02 -0.720-02 *, hl, 2 * 0.46D-03 -0.67û-0,4 * * 7 3 * 0.33D-03 -0.74D-03 * 10, 3 * 0.120-02 0.49D-03 * * 4 * -0.46D-03 0.12D-01 * 10, Il * 0.130-02 0.45;)'-02 * 
'* 5:0: v.13D-02 -0.200-01 * 10, 5:0: -O.15D-03 0.340-02 * * 6 *' v.lliJ-02 0.100-01 * 10, 6 * 0.220-03 0.19D-02 * * *" -o. 12U-:-0.3 0.680-02 '" 10, "1 '" 0_3ÙO-03 ,-o. lOD-Dl * " 
* * '-J. bD-U3 0.2>+D-02 * 10, 8, '" O.13D-02 0 .. 91D-02 * * 9 * -0.9JD-Ù4 -0.69D-ù2- * 10 , 9' * "0.58D-03 -0.200-02 ,* 
'" 9 , 1 Ù * 0» 7 5 D -03 -0.370- 0 3 '" 1 0 , 1 0 * 0 • 31 D- 0 4 - o. ~ 3 D- 0 2 * * -9,11,* -ù_57D-OJ -0.13D-Ol * hl,11 '" -0.280-03 0_"4D-01 * * 11, 1 * U.tJ4D-ù3 O.2L!0-02 * 12, 1 * 0.150-03 O.4iD-02 * * 11, 2 * 0.41D-03 -0.81D-02 '" 12, 2 *'-0~77D-04 -0.63D-02 * 
.11, J * 0_1b'D-02 0.32D-02 * 12;,J * -0.230-03 0'. 14D-01 *, 
* 1-1, 4 * 0.490-03 0.84~02 * 12, Il * O.4dD-03 -0.930-02 * * 11, .s * 0 .. 3dD-OJ -O.d4D-02 * 12, 5 * 0.970-03 -ù.ô8jJ-03 * 
* 11, b * O.J2D-OJ -0.32D-02 * 12, b '" "';O.71D~04 -0.630-02 * * 11, 7 *- 0.110-0-2 0 .. 150-01 * 12, 7 * '0.160-03 -O.7'9D-02 * 
'" 11, 8 *--C.180-0j·-ü.l"'D-Ol *,12., 1:3::< O.l~J-Ù2 ').ldO-ù1 *' 
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RECO~StRUC1~Q~ RESOLTS OF INTERFERCGBAM 
(d3) OF THE NEl"S-?EIliT PA.PER S,\,1?LE #3d 

C U ,HI ULA TI VE DEFOR :-tA TI O1l) 

-------------~------------------~------~------------------* C 0- 0 il D ni A i.' ES * DE f 0 Ii ri A T 10 :i S :(1: 

* 1. T * x: j y Z * *----------------*-----------------------------------------* 
* * :(1: 

:(1: 

:(1: 

1< 

* * '* * * '* '* * '* * * :(1:, 

* * ,* 
*". 
*" * *' '* * * * '+= 

* * * * 
* * * * - :(1: 

*' 
* , :(c, 

'* 
~ ! 

* * * * * '* * * * * '* 
* * -,* ' ,-' 

~4 .. II 
44.U 
44.0 
:t,-+.ll 
44.0 
44. D 
44.0 
~4.0 
L4.4.0 c,. it .. 0 
44-.0 
~4.u 
40.0 
40.Q 
-+0.0 
40,.;U 
t+O. [) 
,+G.ù 
400.0 
~o.o 
40.0 
40.0 
4G.O 
,+0.0 
~ù 
30.0 
36~0 
30.U 
36.0 
30.0 

-36.Û" 
Jt..O 
35",0 
36.ù 
36. Ù 
36.0' 
32.0 
3,.0 
32.0 
3~. Ü 
32.0 
3",.0 
32.0 
32.Û 
3",.û 
32.0 
J":'.O 
32.U 
28.0 
28.0 
28.0 
L~. 1] 
20.J 
,,8.0 
28.0 
28 .. Ù 
2ts'.0 
2U.O 
28.0 
28. Ù 

-22.ù ~ 
-18 .,0 * 
-H.ù * 
-10.0 * 
-6.0 * 
-2.0 * 

2.0 * 
6. J * 

10. U * 
14.0 * 
1 U .-0 * 
22.0 * 

-22 .. ,O * 
-1 ~_ 0 * 
~H.O * 
-10.0 * 
-b.O * 
-2.Q * 

2.0 * 
6. o· * 

10.0 * 
H .. O * 
1ù. ù *' 
22.0 *, 

-22.0 * 
-lB.O * 
-1'<+.0 * 
-10.0 * 
-6. J * 
-2.0 * 

2.0 * 
0.0 * 

10.0 * 
H .. O * 
18.0 * 
22.0 * 

- 22.0 * 
-lS.0 * 
-14.0 * 
-10.0 * 
-6.0 * 
-2.0 * 

2.0' * 
b.O * 

1 Ù .. 0 * 
14_ 0 * 
18. ù * 
22.0 * 

-22.0' * 
-18.0 * 
-14 .. 0 * 
-10~J * 
-6.0 * 
- 2.0 * 

.l. Ù * 
6.0 * 

l J_ ù * 
1~. 0 * 
1d-.O * 
22.0 * 

0.803 ... 0 02 
0.86070 02 
0.80480 02 
0 .. 8519D ot 

, 0.8470 0 O~ 
0.8252D ,02 
0.8559D 02 
0.86140 02 
0.82290 02 
o • 8;3 1 2 0 . 0 2 
0.ff167L> 02 
0.84870' 02 
0.82910 02 
0.8134D 02 
0.8Q5S0 02 
0 .. 130590 02 
0.83490 02 
0.824'40,02" 
O.786JD 02 
0.84140 02 
0.8112D 02 
0.8511 D 02 
0.85120 02 
0.835.80 02 
0.81630 02 
O. 7 SfM,r;'D 02 
0 .. 79990 02 
0.82090 02 
0.851:30, 02 
0.7976D 02 
u. 7~420 02 
0.82130 02 
0.80180 02 
0.82040 02 
0.80030 02 
0.82830 02 
0.79010 02 
0.79740 02 
0.80220 02 
0.3137D 02 
0.75540 02 
0.79030 o~ 
0.79390 0 .... ' 
0.75280 02 
0.76680 02 
0.80200 02 
0.7'3710 02 
0.7915D 02 
0.76'3130 02 
0.77620 02 
O. 7fP.l5D ,02 
0.7585D 02 
0.7588D 02 
0.7834D 02 

,0.7b970 82 
0.79B2D 2 
0.7'5370 02 
\.:.77940 02 
0.75980 02 
0.77290 02 

-0~48610 02 -0.2131D 
-0.1912D 01 -0_6220ù 
-O.2b74D 02 -0.-391'-+0 

0 .. 1017 D 02 -0 .. 16180 
0.2ù~90 02 D.532dO 
0.40880 02 0.27000 

-0.13450 02 '. -:0.22130 
,-0.1blbD 02 ;:,.0.14810 
-0.~1960 02 0_7640D 
-0.74810 02 -0.24540 

J"J0020 02 -0.2269D 
-9~~61bO 02 0.11110 
û~961g0 01 -0.16420 
'O~41470 02 -O.2b5,-+0 
0.73930 00 -0.71730 

-0_ 76140 02 -O. 19560 
-0.31+450 02 0.1104i) 
- ù. 12240 02 /0 • 2700 D 
-,0.44080 02 -0.1977D 

0.3234D 01 0.37280 
0.10930 02 -0.95560 

-O.42'§'20 02 -0.6430D 
0.80770 01 0.3093D 

-..o.6278D 00 0.~233D 
0.1769D 02 O.2401û 
0.15930 02 -0.2008[) 

-0.<.iù120 02 0 .. 321~0 
-0.87270 02 0.3026D 
- 0 .. 32 641 0 02 o. 33 1 1 D 

0.6827D 01 -0 .. 23140 
-0.5670D 02 0.14660 
-0.3845D 01 -O.3223D 

0.49700 02 -0.6005D 
-0.J9~9D 02 -0 .. 65&9D 
-0.4354D 02 -0-.. 9167D 
-0.53340 01 -0.7576D 
-0.25090 02 0.1725D 
-0.l537D 02 0.3105D 
-0_32970 02 -O.2749ù 
-0.2309002 -0 .. 39330 
-0.7801D 01 0_5622D 

0.301bD 02' 0.lHJ40J 
0.20660 02 -O.ldS<.iD 

-0.2994D 02 -ù .. 2026D 
0.1337D Q2 0_2078D 
0.1104002 -O.d237ù 

-0.41320 02 0.1474D 
-0.36000 02 -O.~2440 

v.<.i73ùO 01 ù.8259û 
J_22270 02 -0.31610 
o. 3569D ·02 -0.2064D 
''J.<+~5'3D 02 O.ld96D 

-0.2422D 02 -0.2902D 
-0.41,+50 OL -0.18920 
-O.<.i624D, 01 0.17b5:> 

0.45970 02 -0.7278D 
J. 14950 01, -0 _ 372 ~ D 

-0.2662D 02 O.40~lD 
-0.37440 ù2 O.3~04D 
-"0_.22010 O~ -0.263bû 

01 
Où 
02 
02 
02 
02 
02 
02' 
01 
02 
02~ 
02 
02 
02 
02 
02 
02", o 1 
02 
02 
01 
02 
02 
02 
02 
02 
02 
02 
02 
02 
00 
01 
02 
02 
01 
02 
02 
02 
01 
01 
01 
02 
02 
02 
02 
01 
01 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02. 

* * * '* * * * * * * * * :(1: 

*, 
* * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * '* * " * 
* * * * 

. 
1 
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/ ., 24.0 -,i: 2.0 =1< 0 .. 77270 02 ,J.82500 01 -0.3447D 02 *' li< 21.1 .. (; -l~.ù i< 0.75J30 02 -ù .. 185dD 01 )! 2292D 02 * ( * 24. Ù -1 .... 0 * O.732clD 02 -0.14040 02 .~db4J 02 * 
'" 24 .. Ù -·1 J .. Ù *, 0.707,40 02 ù.10101) 02 "':0.67640 02 '" .... 24 .. Li -ô.o * ù.73b6D 02 -O. ,06980 01 -ù.J554D 02 '" *' 24. C, -2.0 '" 0 .. 76210 02 -ù.181oD 02 ,-O.1J83J 02 '" '" 24. U 2.0 '" 0.7530D ü2 -0 .. 31190 02 0_ 0_ 903 2D Où '" '" 24. Û b.O -*' 0.7423D 02 -0.28900 02 -0.1830D 02 * '" 2l~. Ù lv_O '" ù.7556D 02 -0 .. 14110 01 0 .. 4906ù 02 '" * 24.0 l4.Ù '" O.7~20D 02 =8: i~~gg 02 O.17'::lOn 02 *' *' 24. 0 18.0 '" 0.70120 02 02 -0.31040 o 1 '" * 24.0 22.0 * 0.7693D 02 - J. 9336D 01 -J.3803D 01 '" --.* Le.Ü -22.0 =1< O.7292D 02 0.27130 02 ù.4892D 02 '" * 20. Ù -18.u '" O.726!:i0 02 0.89280 01 -ù.1027D 02 '" *' 20 ... Ù - 14. 0 * 0.74260 02 -0.45830 01 - ù. 2299 D 02 '" *' 20.0 -10.0 -*, O.7240D 02 -0.45370 02 0.24030 02 * * 20.0 -6.0 *" 0.7342D 02 -0.95240 01 0.1602D 02 *' ,.# * . 20. Ù -2.0 * o. 7 J88D 02 0.3515D 02 -O.1831D 02 * * 20.0 2.0 *' 0.7378D 02 -O.20ù4D 02 0.20610 02 * * 2Ù.O 6.0 * 0.7247D 02 - 0.8126 D 01 -0.11430 02 * * 20. U 10.0 * 0.73920 02 O.t+1.200 01 O. ~989 D 00 * * 2U. U· 14.0 * 0.73580 02 -0.27bOD 02 -O.228bD 02 * * 20.0 ld.ù * O.7165D 02 - 0.3424 D 01 -0.1048 D 02 * 1{" . * 2u.O 22. 0 * 0.72010 02 O. 1255 D 02 0 .. 30030 02 *' * 16 _ U -22.0 * 0.70380 02 -O.2315D 02 -0 .. 5952D 02 * * 1 G. 0 -18.0 * 0.7322D 02 -0.2297D 02 0 .. 29870 01 * *' 16 .. 0 -14. J ~ 0.67'75D' 02 -0.11570 02 0.147280 02 * * 1 b • 0 -10 .. 0 *' O.6919D 02 -0.112130 02 0 .. 279<jD 01. * * 16. 0 -6.0 * 0 .. 6919D ,02 0.1321D 02 -0.22120 02 * * 16.0 -2.0 * O.6tH:38D 02 -0.2231D 02 -0 .. 4462D 02 * * 16. u 2.0 * 0.ba51D 02,~ - 0 .. 876 ü D 01 -O. 7128 D 02 *. 
'" lb.O / 6 .. 0 * O.6863D 02 -0:2651D 02 0_ 2~7'::1D 02 * * 1 t.. 0 ' 10.0 * 0.b7b2D .D2 O.2959D 02 ù.2633D 02 * * 10. 0 14_0 * O.7026D 02 O.2928D 01 :"0.3277.0::'02 * * 10. ù ld.O * 0.6432D 02 -0.3100D 01 0.84680 01 * .. 16. a 22.0 * O.b9320 02 -O.2229D J2 -0.4989001 * * 12. a -22'.0 * 0.6752D 02 -0.4037D 02 -0.4166D 02 * \ 

o ' * 12~. :J - 18 .. 0 * O'.64b80 02 Ù .. 53840 02 -0.14640 02 * \/ 
* 1..:. u -14.0 * 0.68250 02 o • '2 3 9 J ~~ 2 - 0 .. 326 ij 0 0 2 * "- 12. Ù -10.ù *' 0.71040 02 o • 2 1 B 9 D· 2 - 0 • 8 0 1 1 DOl * .,.. 

* 12.0 -6. a * 0.67080 02 -0.4247D/01 '-, 0.4726D 02 * '" 12. Ù .,::2.....-1) - - '* 0.661S0 02 -0_3442D 02 ~ù.2306D 01 *' * 12.0 - 2.0 * O.60ùl0 02 ' -0.30890 02 -o. 8427 D 01 * .. - 12. 0 b. ù * 0.6617D 02 -J.4599D 02 0 .. 7283 D 02 *' * 12. a 10. Ù * O.6717D 02 0.2203D or -o. 1793D 02 * 
* 1 L. G 14.0 * Ü". 66 84D 02 -0.5042D 02 -0.3764D 02 * *' 12.0 1 d. 0 * 0.66640 02 -o. 2178D. 02 -0.21060 02 * * 12.0 22.0 * 0.6638D 02 -0.3459D 02 -0.4979D 02 * * 8.0 -22..0 * 0.6526D 02 - O. 1003 D ù3 0.2853D 02 *' * 8.J -18.0 '" 0.08500 02 0.6567D'Ol 0.2498D 02 * * 8.0 -14.0, * u.655~ 02 -0.3537D 02 O.20<t7D 01 * * 8.0 -10.0 * 0.0305 02 ù.1540D 02 -0.7173D 01 * *' (J.O -b.O '* 0.63540 02 -0.1827D 02 O. 21+09 D 02 * *' l 8.0 -2.0 * Ù.6491D 02 -0.18700 02 Q,. 14 7b 0 02 * *' 8.0 2.0 * O.6663D 02' -0.61210 8? -0 .. 36150 02 *' * B.U 6.0 * O. b b340 02 _ 0.61600 -0.4892D 02 * 

? * 8.0 10.0 * O.6500D 02 -0.5479D 02 0 .. 13330 02 * ~ . .* a.o 14.0 *' 0.01640 02 -0.2120D 01 o. 16ù20 02 *' * 8.0 1 d. 0 '" 0.6337D 02 -'0.24930 01 0.46240 02 * '" 8_u 22.0 * 0.6816D 02" -ü.12730 01 O.6048D 02 * * 4.0 -22.0 *' 0.6468D 02 ~IJ .. 2Q750 02 -0.99410 OL *' * 4 .. Ü -lti.O '" O.5768D 02 0.26640 02 -0.51260 02 * * 4.0 -14.0 ,,; . 0.6154D 02 0.81440 01 -0.54-93 D 02 '" * -+.0 -10.0 * 0.63650 02 -0.3IlU'02 -0 .. 2662~ 02 * * 4.0 -b.O ~ 0_6!J.640 02 J.1782 02 0.6781 01 * , '. *" ~.O -\2.0 * ù.o31bO 0.2 o. 24'0 O~ ù.10906 02 * * 4.0 2.0 * 0.59560 02 ù. 221 0 01 -0.336uD 02 '" * l~. 0 0.0 ' * O.6141D 02 -0.2226D 02 J.305YO 01 * * 4.0 10.U * 0.56250 02 -J.2578!J 0.2 0.373oD 02 * * 4.0, 14.0 * 0.61810 02 O.2956D 01 -O.B-4750 01 * * 4.u 1:3. Û * Ù.b043D 02 0.4141D 02 O.1413D 02 * * 4.0 22.0 * 0.59030 02 -()~ 13 19D, 02 -0 .. 14150 02 * 
~J~ 
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* 0.0 -2.:.J ~ 0.b272D 02 -0.07330 02 0.274SD 02 * .. 0.0 - 1 d. 0 0.5830D ù2 -0.13200 02 0.J210J 02 * >1< 0.0 -14.0 *' 0.5:1 1 5 i) 02 0.1597D 02 -0_5948D 02 * * O.Ù -1 ù. LI ~ 0.5799D 02 J.32220 02 J_2870D 02 ;/ft' 

* O. 0 - o. 0 *' ù.58b5D 02 -ù .. 7781D 01 -0 .. 34060 02 •• 
* 0.0 -2.0 *' 0.001.+10 C2 -ù.5759D 02 -Ù.tl44bD 00 • 
'" 0.0 2.0 ... 0.611.+ 8D 02 0 ... .20580 02 0.3975,0 02 * ... 
* Il. 0 0.0 *' ü.565'JD 02 J.76710 01 -0.8254 D 01 * * 0.0 lJ.O *' O.StUOO 02 0.9772D 01 -0.59300 02 * * 0.0 1 .... 0 * 0.5521D 02 0 .. 4375D 01 ù.924bD 01 >1< 

* O. u " lB.O * 0.5442D 02' O. 4333D 01 -0.5343D 01 * * ü. u 1\.' .22.0 *' 0.5901.+D 02 -0.32350 01 -0 • .L75TJ 00 * .. -4.0 -22.0 * 0.5:}780 02 -0 .. 1558D 01 -0_ 7740 D 01 * • -4.0 -1d.O * 0.5b99D 02 -0' .. 20540 02 0 .. 12370 01 * • -4.0 - 14.0 * 0.5 B80D 02 -0.2566.0 02 0.29Li60 01 * * -4.1.1 -lû.ù * 0.53610 02 - ù. 16 Ob 0 02 0.27020 02 -* 
* -4.0 -b.O * v.58700 02 -0 .. 30410 02 -0 .. 21710 02 * * -4.0 -2.0 * ,0.5810D 02 -0.7934D 02 -0 .. 20220 02 * * -4.0 2.0 :fi; 0.59130 02 ü.11640 02 O.1649D 02 * '* -4.0 6.0 * ,0.5399D 02 o. b2 060 00 -0.32170 02 * * -4.0 10.'0 * 0.5L+220 02 0.99ij2D 01 -0.2007D 02 * * '-4.li 14.'" * 0.5813;) 02 ù. 13 09 D 02 0.2652D 02 * , 
* -4.0 1,j·h * .O.5513D 02 -0 .. 3~HD 02 -0 .. 1319D 02 '" *' -4.0 22.0 '* 0.56990 02 -0.4581D 02 -0.26500 02 * * -8.0 - 22.0 * 0.5850D 02 -0.1210j) 02 -0.11690 02 * * -Cl.ù -18.0 * 0.5719D 02 -0_ 3128D, 02 -0_29670 01 * * -8.0 -14.0 * 0.5294D 02 0.2585D 02 -0 .. 3184D 02, * * -8.0 -10.0 '* 0.5b81D 02 0.1707D 02 0.31370 02 ~ * -!.i.0 -0.0 * 0.5171D 02 0.3728D 02 -0.2883D 02 
* -8.0 -2.0 * 0.53710 02 0.1938D 02 0 .. 2873D 02 * * -1:). Ù 2.0 * 0.55530 b2 <>-0. 26b6D' 01 0_ 445dO 01 * * -!.i.0 ô.O * 0.55230 02 -0.35C9D 02 -0.13250 02 'f 
* -8.0 10.0 * 0.53790 02 -0.18150 01 0.26760 02 * *' -o. J 14. J * O.5760D 02 -o. 1402D 02 -0.39990 02 * >1< -8.0 18.ù * 0.5014D 02 0.5349D 01 0.3050 D 02 * * -3.0 22.0 * 0.5025D 02 -o. 2328D 02 -0,-24700 02 * * - 12.0 -22.0 * O.5477D 02 -ù .. 4984D 02 ,0_12790 0'2 *' * -12.0 -1 d. J * 0.52970 02 -0.293clD 02 0.33700 02 * * - 12. Ù -14.0 ~ 0.5370D 02 -0.3539D 02' -0.31d50 01 * * -12.0 -1 ù. 0 ... 0.55090 02 0.4307D 01 -O. J 17 30 02 ... 
* -12.0 -u.o *' O.53B9D 02 0.5034D 01 -0.55720 02 ... 
* -12.0 ~2. 0 * 0.56570 02 -O.1858D 02 -0.19350 01 * * -12.0 2.0 * 0.51230 02 0.5690D 02 -0.27820 o 1 • • -12.0 cf .• 0 ... 0.50650 02 0_ 3039D 02 0_ 35'170 02 * il'-
* -12.0 . 1 J. ù * 0.53260 02 -ù.2748D 02 O.1129D 02 ... 
'" -12.0 14.0 :0: 0.5ù5ôD 02 ù. 7~eoo 01 -0.13210 02 * *. -12.0 18.0 * 0.50870 02 -ù.83210 02 -0.41020 o 1 * -* - 12. 0 22.0 * 0.50b50 02. -0.7487D 01 0.29690 02 ... 
*' -16.0 -22.0, * 1).52530 02 -0.36050 02 -0.10180 02 * ... -16.0 -,ltl.O ... 0.5096ù 02 -0.2291D 02 0.41440 02 * ... -16.0 -14'.0 * 0.50520 02 0.51600 02 -0_ 3577D 01 ... 

\ *' -lt· ùL -lJ.O ... 0.5233:> 02 o. 12850 02 -0.19750 02 ... 
* -1 .0. -6 .. 0 ... 0.528éD 02 -0.29990 02 -0.76240 01 :0: 

* -16.0 -2.ù ... 0.5379D 02 -t).311t10 02 -0.529é1D 02 * ... -lb.O 2.0 * 0.51750 02 - 0.318-1 ù 02 -0.86110 02 .. 
*' -16.U 6.0 ... 0.49750 02 O. 2316 d 02 -0.4359 D 02 ... 
* -16.0 10.ù * 0.47880 02 0.7379D 01 -0.33000 02 ... 
'" -lb.O 14.0 * 0.50020 Ol 0.49400 02 -0.12720 02 * ... -16.0 1 d. 0 ... 0.48180 02 ù.l060D 02 0.184t10 02 *' * -1b.0 .22.0 * 0.4 968rL.o~ ù.l1:l28D 02 v.10120 '02 ... 

<\ ... -20.0 -22.0 * 0.51050 0 ~O.2807i) 02 -o. 1323D 02 * lit ~2().ù -13. Ù ... 0.5219D 02 -0.3405D 02 ~ -o. 2904D 01 ... 
'" -20.0 -lc~O ... 0.4,9510 02 '-ù. 25 01 D 02 0_"''17270 02 * * -.W.O -10.0 * 0.5ù30g 02 -o. 1277D 02 0.57170 02 * * - 2U. 0 -&. Ù * 0.4914 02 o~ 1b6'L.D 02 0 ... 1257D 02 ... 
* -20;0 -2.0 * 0.51890 02 -ù .. 2~24D 02 -o. t+29JO 02- * ~ -20.0 2.0 * O. l~ b 14 D 02 -O. 229ijD 02 -0 ... 66810 02 * * - 20.0 .6 • 0 * 0.4900D 02 -ù.5984D 02 0.1575D OL * ... -2U.U 10.0 ... 0.4994D 02 ù. 26 1 ~D 02 -0_ 1283D 02 * f' 

( * - 20.0 14. (F 4< 0.4900D 02 0.2791D 02 0.2671D gf * * -20. Ù 18.0 :0: 0.48200 02 ù. 1463D 02 0.58280 * * -20.0 22.0 * ù~ 48420 02 -0.5707D 02 0.55ù7J O. * 

.~ 

~' 

~ 
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EVALUATED SrRllN, FIEL;) AT POINT (dE) 

----~--------------------------------------------------.--

*ELE.'1ENT* EXI EYY ,,*ELE;1ENT* EIX ~ EYY * 
:I<----~--*---------------------*-------*---------------_* *' 1, 1 * û.obù-03 -ù. 120-0 1 .*' 2 , 1 *' 0.320-ù3 -0.8ùO-02 *' *' 1, .2 * ù.12D-02 0.',b2V-02 *' 2, ~ *' O.47D-03 0.100-01 *' * 1,3 * ù'.1480-ÙJ -Û.nD-02 * 2, j * 0.110-02 0.1'90-01 *' *' 1,4 * -ù.20D--;03 -0.2 D-02. * 2, "* 0.110-02 -O.lùO-Ol *' * 1,5 *' 0.300-03 -0 .. 5 D-02 * 2,5 *' -0.41;)-03 -0.560-02 *' * l, 6 *' O.190-Ù4 O.l~D-Ol * 2, b * 0 .. 671)-03 O.800-ù2 *' 
:1< 1,7 *' 0.170-02 0.120-02 * 2,7* 0.530-04 -0.120-01 * 
*' 1, 8 * 0.500-03 0.60D-02. 2, 8 * 0.500-03 -0.190-02 * * 1, 9 *' '0.290-03 0.820-02 * 2, 9 * 0_230-03 0.130-0l. 
*'\ 1,10 * -0.500-03 -0 .. 26D-Ol * 2,10 * '0.770-03 -ù.130-*01 • * 1,11 * -0.o60'-OJ 0.19D-Ol * 2,11 * 0.130-02 0.220-02 * * 3, 1 * 0.050-03 0_44D-03 *' If,' 1 * 0.66D-03 0.710-04 * *' 3,2*-0 .. 730-040 .. 140-01* 4,2* 0.53D-'03 0.190-02* * 3,3 =4' ":'ù.570-l/4 0.120-01 * 4, 3 * 0.970-03 -0.250-02 * * 3, 4 *' Ù. 1 8 D - J 3 - 0.. 1 4 D- 0 1 * t+, 4 * 0 .. 1 4 D - 0 2 .:.. O. 3 d D- Ù 2 *' * 3, 5 * 0.240-02 -G.99D-02:1< 4, 5 * -0.84b-Q4. -~.950-02 *' *' 3,6 *' ü.ltjj)-03 0.100-01 * 4,0.* 0.17D-03 0.240-02 * * 3, 7 *' -0_240-03 -O.13D-Ol *' <+, 7 *' 0.61D-03 0.13D-01 * 
... 3, 8 * Ù. 1 70 - Ü 2 - O. 1 3 D- 0 1 * 4, 8 * - O. 1 1 D- Ù 2 - ù. 1 1 D - 0 1 * *' 3, 9 * 0.880-03 O. 22D-0 1 * 4, 9 * 0.330-03 0.'58D- 03 * * 3 1 10 * 0.460-03 0.100-02 * 4,10 * 0.56D-03 0.-130-01 * *' 3,11 * 0.820-04 -0 .. ,960-02 '* 4,11'* 0.93D-03 -0.130-02 * * 5, 1 * -0 .. 22D-03 -O'.44D-02 * 6, 1 * 0 .. l1D-02 0.25D-02 * * 5, 2 * 0'.570-03 -0.34D-02 * 6, ,2 * 0 .. 66D-03 0.320-02 * * 5, 3 U{0' 7#D-03 -0.220-02 * 6, 3 * -0.25D-03 -0.62D-02 * * 5, "4 * -0 Lü-03 0.170-01" 6, 4 * 0_llD-02 0.32D-02 '* 
* 5, 5 * _SuD-03 0.430-0-2 * 6,5 *' 0.590-04 0.39D-02 * *' 5,6 0.53D-03,-0.92D-02 *' 6,6 't 0.13D-02 0_33D-02 * 
*' 5, 7 * J.40D-03 -0.130-01 * 6, 7 * 0.,40D-03 -O~ 57 D-03 * * 5, 8 *' O.14~~ù2 0.110-01 * ô l 8 * 0.44D-03 ;-0 • .Q9D-02 *' * 5,9 * -0.470-04 0.70D-02 * 6,9'* O .. ~10-03 0.11D-Ol * , * 5 , 1 0 * 0 .. 940 - 03 0 .. 2 7 0- 0 2 * 6, hl * O. 1 50- 03 ..., ° .. 6 2 0- 02 * 
~ 5 .. 1 1 * 'O. 1 50- Ù 2 - 0 • 3 90- 0 2 * 6 , 1 1 *' - 0 • 3 cl D - 03 - o. 25 D- 02 * * 7, 1 * U.640-03 O.4bO-02 * 8, 1 * 0 .. 71D-03 -0.470-04 * *' 7, 2 *' -0.lJO-03 0_340-02 * 8, 2 * 0.210-02 -0.29D-0~1 * * 7 1 '3 * 0.10D-02' 0.100-01 **' 8, j * -0.13D-03 -0.72D-04' * 

:0< 7,4 * .0.80D-U3 -0.90D-02 8,4 *' -0,460-03 -0.610-02 * 
:0< 7, 5:0< 0.110-02 -0.110-01 * 8, 5:0< 0."53D-03 Ù.89D-02 * 
.. 7, 6 * 0.500-03 0.140-01 * a, ô *' 0_680-03 -0.340-02 * * 7, 7 * 0.13D-02 -0_3,00-02 * 8, 7 * 0 .. b30-03 0.<+ijO-ù2 * 
:0< 7, 8 * 0.96D-03 -0_31D-02 *' 8, 8 * 0.620-03 -O. 14D-01 * '* 7 1 9* 0_100'-02 0.790-02 * 8,9* 0.11;)-03 O.67D-02 * 
.. 7,10 * 0.83D-03 -0.600-02 * 3,10 *' 0.850-03 0.15D-02.< 
*J 7,11 * 0_18D-02 -0.40D-02 * 8,11 * -ù.58D-03 O.~8D-02 * 
:0< 9, 1" 0.57D-03 -0.240-01. 10, 1" 0 .. 150-03 -0.27D-Ol * 
:0< 9, .1. *' -0.950-03 0.75D-02 * 10, 2:0< 0.270-02 0_ 10D-01 * * '), 3 * O.odO-OJ 0 .. 510-03 * 10, 3" O.990-0J -0.130-01 * 
:0< 9, 4:0: 'J.lclD-ù2 .Q_65D-02 * 10, 4 :0< -0.22D-05 0.840-02 * * 9, 5" 0.880-03 O.75D-02 * 10, 5 .. -O.28D-03 0.11D-03 * 
:0< 9,0" 0.310-03 -0.8RO-03 * lù, 6 * 0.4140-03 O.11D-0,1 * * 9, 7 * -ù.15D-03 0.3~D-02 * 10, 7 * 0.18D-02 -p. 17D-0'1 * * 9, 8 * -0 .. 41D-04 -0.17D-Ol * la, 8" 0.12D-02 0.15D-Ol * * 9, 9 * 0.-5 .. 0-03 0.18D-0 1 * 10, 9 * 0.22D-02 -0 .. 130-01 * 
:0< 9,10 *' 0 •. 130-02 -0.72D-02 :0< '10,10 * -0.43D-04 0.930-04 * 
'* 9,11 * 0.B2D-03 0 .. 320-02. 10,11 *' ù.74D-03 -O.30D,-03 * 
:0< 11, 1 *' 0 .. <+9D-0) -0.150-02 *' 12, 1 *' 0_740-03 -0_140-01 * * l1r 2" -J.lbO-.uJ û_460-02 * 12, 2 * O.33D-03 -0.73D-02 * * 11, J '* O. 6 0 D - 0 JO. 9 9 0- 0 2 .,. 1 2, 3 *' 0 • 87 D- 04 - Ù • 4 1 D- 02 * * 11, 4 * 0.14D-02 -O.12D-Ol * 12,4 * 0.11D-02 0.10D-01 * * 11,5:0< 0.15:>-02 -0.16D-02 * 12,5 * -0.110-04 0.12D-01 * 
* 1'* 6 * 0.69D-03 0.550-02:0< 12, 6:0< 0.5130-03 -0.20:>-01 * * 11, 7 * -ü."d;)-OJ 0.61;)-02 * 12,7 * 0.590-03 0.3"::D-02 * * 11, cl '* ù.12J-\J2 0.obD-03 * 12,8 * 0.650-03 -0.53D-03 * 
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* 11, '3 * -0.51-0-03 -0.720-02 * 12, '9 '" O. 1 OO-~o 2 J.130-02 * * 11,10 -* 0.160-02 -0.900-02 ... 12,1 0 * -0.730-03 0 .. 11D-04 * ( * 11 , 11 >1< J.1S0-02 0.140-01 ... 121, 11 * -0 .. 180-03 0.19D-02 * * 13, 1 * ù .. 32D-03 O.4'7D-02 * 14 " 1 * 0.930-03 0.4dO-02 * '* l~, 2 * -0.500-04 O.13D-02 ... 14, 2 * 0.111)-ù2 -ù.l"jJ-Ol * * 13, 3 '* 0.15D-02 ..,,0 .. 21t irO 2 ... 1 .. , 3 * -ù.19D-OJ 0.22D-02 * 
"" 13, 1+ * - 0.800- 03 O.36D-02 '*- 1~, 4 ',* o .-t;j) -ù3 -0.51D-02 :1< 

* 13, 5 * J .. 170-û2 O. 12D- 01 ... 11.l, 5 * -O. - 41)-03 Ù .. 45-1)-02 * * 13 f b :0.: O. 11 0~ù2 -0.23D-01 * 14, CI * -0.71 D- 03 0 .. 4 2 !)- 02 . * 
* 1 J, 7 * 0.9-00-03 0.280-02 '* 14, 7 * 0.110-02 0.94 D-02 * '* 13, 8 >1< -0.3lJ).,,;OJ -0 .. 230-02 * 14, Cl * 0.110- J2 -0.83.)-02 * '* 13 9 '* C .. 110-0J -0 .. 790-03 * 14, 9 * 0 .. 13D-03 0.310- 02 '* '* 13; 10 * 0.1JO-03 O. 12D .... 0 l' ... l~ ,10 * 0.130-02 -0.480-02 * * 13 , 11 * 0 .. 12D-0 2 o. 29D-ù 2 '* 14, 11 * -0.18D-03 0.72D-02 * * 15, 1 * 0 .. 500- 03 -0.5 lD-02 * 16, 1 * 0.370-03 -0.33D-02 '* * 15, 2' * 0.500-03 0 .. 150-02 * 16 2 * -0.310-03 -O. 1 ~ D- 01 * * 15, 3 * O.7YD-03 -0.99D-02 * 16: ' 3 .. 0.250-03 0.970-02 * r * 15, 1+ * ù.6 50- 03 -0.180-03 * lb, 4 * O .. 51~-03 ù. 11 D-O 1 :1< 

* 15, 5 * 0.2bD-OJ 0.590-02 * 16, 5 * 0.93 -03 0.30D-03 * * 15, b * ù. b 9D- 03 -0.19D-01 * 1,6 , 6 * ·O.1l8D-03 ù. lb 0-03 '* 
* 15, 7 * -J", 13D-03 0.660-02 *. 16, 7 * ù.'140-02 -0.11+0-01 * * 15, 8 * 0.22D-03 O.1"Ù-Q 1 * 16, 8 * 0.390-04 o. 3 ~ 0- 02 *' 
* 15, 9 * 0.130-02 -0.87D-02 * 16 9 * -0.51D-03 -0.110-01 * 
* 15~10 * O. 1 cI~OJ 0.230-01 * 16; 10 * 0 .. 100-03" .0.97 i-02 * * 15,11 * 0.6'7"0- 0'3 -O.19ù-01 * 10, 1 ~ * -0.470-05 -0.19 -02 * * 17, 1 * -0.38D-03 0.150-02 * 18 " * 0.170-02 -O. llD- 0 1 * * 17, 2 * ' 0_ 950-03 -O .. 23D-02 * la' 2 * 0.910-03 0.530- 02 * * 17, 3 * o. 190- 03 -0.310-02 * 1 cl: 3 * 0.57D-03 0.18D-Ol * * 17, 4 * -0.400-03 -O .. 7~02 * 18, '+ * 0.180-02 -0.240-01 * * 17, 5 * J. 6,OD- 03 0.11D-Ol * 18, 5 * 0.84D-03 ù. 540-02 * * 17, 6 * O. 750- 03 -0 .. 1 bO- 02 * 18, 6 * 0.1 "D- 02 -0.23D-02 * * 17, 7 * -o. 19D-03 0.92D-02 * 18, 7 * o. 49D- 03 0.130-02 * r' * 17, 8 * 0~110-02 -0.22D-01 * 18 ci '* O.5bO-03 -0.97 D-ù2 *' * 17, 9 * 0_ 11j)-02 -0.1+30-03 * 1 a; 9 * 0.300-03 0.130-01 ~ 

'* 17,10 *, ù_ 110- 02 0.330-02 * 18,1 Ù * 0 .. 210-03 -0.810-02 *' * 17 i 11 * \J. 43D- 03 o. 18D- 01 * 18 1 11 * -0.39D-03 Q. 23 0-01 *' * 19, " *- 0.10D:-02 -a. 7 5D-0 2 * * *' * 19 2 * Ù .. 330- 03 0.970-02 * * * * 19: 3 >1< Ù .. 12:>-02 -0.130-01 * * '* * 19, 4 * 0.1 bD-03 -0.720-02 *' * * *' 19, 5 '* J.21D-03 0.12D-Ol * * * * 19, 6 * 0.110-03 0.61D-02 * * '" * 19, 7 * 0_ 15D- 02 -0.340-0'2 * * * * 19, 8 '* -0.56D-04 -0.5 31}-ù 2 * * * * 19, 9 * 0.650-03 O. 1 5D- 01 * * * * 1 ~, 10 * 0.300-03 O .. ~lO-O2 *' * * * 19 , 11 * 0.160-02 -ù. 150-01 * * * --------- -----------------------------,--------------- -----

STA,TISTICAL dLsULrs: ') --------------------
MEAN VALUE STANDABO DEVIATION 

XX-STRA.IN: 0.5571D-03 0.07260-03 
YY-STliA.I N: -0.28280-04 0.3890 D-02 -

""'\ 

ç;I 
• .4S;. .,. qt 

.. 
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__________ ~~~~~~~~~_~:i~~~~~~~ ~Ht~G;f_~~~~~~~~) __ ~ .. __ _L __ 1 
* *- 1 2 3 4 56:+; *------* ----~--------------------------------------* 
* * * * 
* * * .. 
'" * * * * * * * * * * * 

J 
2 
3 
4 
5 
6 
7 

n cl 
9 

1\J 
11 

* * 
*' .. .. 
>1< .. 
* .. 

12 * 
13 ,* 
14 * 
15 * 
16 * 
17 * 
18 * 
19 * 
20, * 

2..33 
0.30 

-~.60 
-8.61 
-4.40 

.:0.77 
J.t>d 
5. 13 

-6.48 
'..:12.32 
-11.77 

-b.21 
5.45 

-à. ':J 2 
7.87 

-2.d3 
-8.50 
-1.7'j 
-6.73 
-4.70 

"+.0] 
-2.33 
-3.63 
-4. Û 5 
6.lb 

-11.55 
-,1.0p 
-2.80 

0.64 
1 .. 03 
6.21 

-3.68 
'3.22 
2.52 

-S.5o 
-5.44 
-9.90 

4.85 
-0.57 
-ô.62', 

-4.50 
3.55 
5.56 
6.52 

-4.90 
5. 7 Lt 
1.19 

-3.40 
-4.44 
-2.69 
10.61 
-1.08/ 
-6_63 
-8.96 

8.5'8 
7.52 
1.07 
5.23 
6.86 

-1.45 

2.80 
-"3. 12 
-7.3'5 
-1.32 

1.91+ 
5.72 

-5.99 
5 .. 52 

-1 .. 70 
-2.77 
9.90 
2.57 

-1.-7 Ù 
3. \).; 

-5_ b 1 
-3.93 

-11.94 
0.57 

-12 .. 4 1 
1.,22 , 

1.07 
0.32 

-lJ.33 
1.02 

-6.07 
1 .. 5S 
4.14 

-3.27 
-,., 22 
-7.78 
-3.33 
-7.53 

2.32 
-1.79 
-0.2S 
-6.·n 
-6.81 

1.65 
J.88 

-3.41 

-6.57 
-1.46 

9. a 7 
-o. J 1 
5.98 

10.49 
-0.32 
-0.55 
-7.3b 
3.28 
9.25 
4.88 

-4.40 
-10.26 

5.28 

.. .. 
* * * * * 
* .. .. .. 
*, 
* - 6. 32 * 

4.21 * 
7.27 -:+; 

-6.24 * 
- 5.02 * 

-----~--------------------~--------------------------------* (COLUMNS: 7-12) * 
-----------------------------------------------------
.. * 7 ,8 9 0 10 11, 12 .. *------*--------------------------------------------------* * l' * 6.73 6.26 0.93 -7.40 -3.31 14.86 '* * 2 * - 10_ 43 J. 2 1 3.82 ,-5 .. 14 1. 16 1. 77 * * J" -2.76 -7.83 7.11 -0.22 -,1.78 4.65 * * 4 * - 2 • 2 0 2 _ 6 7 o. 3 4 0 7 .. 0 1 -Il .. 0 1 -1 .' 3 ~ :+; 
.. 5" -9.~2 \ -6.50 7.20 ~.39 4 .. 91 -10.72 * * 6 * J • 57 - 1 • 4 3 - 2. 69 1 • 8 1 -0 .. 26 1. 3 9 .. * 7" -7.43 1.0ij 5.90 7.40 -5.59 -10.20 * 
'" 8" -0.45 -0.41 -2.69 -0 .. 95 -1.4b -9.34 * * 9, * -3.ô7 1.41 -2.\J1 -10.62 -ij.26 0.08 * * 10 ~ -3.00 ~.20 -6.28, 4.21 ~ij~83 -0.75 * 

(* 11 * 5.73 -0.92 -6.71 4.31 -10.67 0.52" * 12, * 'ô.v4 -7.95 10.35 -2.19 3 .. 75 -7,13 .. 

: 1 ~ : '.~ 1 ~: i ~ : ~: ~ g §: i ~ ~~: ~ j 1 g = J ~ cl: ~ 3 : * 15" -5.91 -9.14 -11.65 -, .. 92, 7.79 3.85 * * lb * -4.73 8.24 -1.59 5 .. 31 S.ij9 -1.59 .. 
.. 17" -3.00 -3.bJ 1.25 -3.52 -2.50 -4.06 * * 18 * -3.25 -7.07 4.'j7 -3 .. 71 5.20 3.79" 
.. 19" -2.72 2.81 4.15 -0.27 2.25 7.33 * 
~ __ ~~ __ ~ ___ =~.O~ ___ :~:~'~ __ :~:~~ ____ ~=~~ ___ :~:~~ ___ =~:~Z __ ~ 
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li .ECONSTR Ge lION RE S ULTS OF INTERFEROGRA.:1 
(BL) Of TH.!:: NE'''S-:-P HINT il A.t? EH S,\;1flLE 08 

CUM~ULATIVE DEFORctAfION) 

----------~----------------------~--------------------------

'* C 0- ù Ll. D l ~ ArE S '* DE FOR~AT 10 NS * * t. '{ 
\ *' X Y Z '* *----------------*-----------------------------------------* 

'" 44.0 -22.0 * 0.8721D 02 -ù.3809D 02 -ù.12910 02 * * 44.Q -13.0 '* 0.8 t399 0 02 -J.1704D 02 -0.6208D of ',* 

* 44.ù -14. Ù * 0.8tl99D 02 0.79450 01 0.3104D 02 * #. 44.0 -10.0 ,* O.tlJ6ÙD 02 -0.2235D 01 0.3016J 01 * * 44.0 '-6.0 '" 0.07370 02 0.02920 02 -0.46370 02 ~* 
* 44!'0 -2.0 * 0.89730 02 0.55050 01 -ù .. 37250 02 * 
* 44.0 2.0 "-* 0.86360 02 -ù.302bO ù2 0.17260 02 * 
'" 44.0 6.0 * 0.85270 02 -0.39450 02 0.16380 02 * * , 44.0 1 J. Ù * ' 0.85130 02 b .. 90790 01 -0.L363D 02 * 
* 44.0 14.0 * 0.137330 02 0.22140 01 0.3933D 02- * * 44.0 18.0 * 0.90590 02 0 .... 145 D 02 0.23160 02 * * 44.0 22.0 * . 0.88770 02 -0.0524D 02' -0_ 0440 D 01 * * 40.0 -22. Ù * 0.,.83470 02 0.60920 01 o. 170 2D 02 '" 
'" 40.0 -19. Ù * 0.87520 02 - Ù.20b{)0 02 0 .. 12350 02 * *' 40.0 -14.0 t+ 0.84640 02 0.37040 02 0 .. b551 D 02 * * 4U.0 -10.0/* 0 .. 87620 OL - O. 65560 01 o. 17950 02 * *' 40.0 -6.0 *' 0.138610 02 0.41950 02 -1 -0.17870 02 * ~ 40.J -2.0 * 0.85170 02 -0.2113SD 02 0.7354D 00 '* ... 
* 40.0 L.O '* 0.864JD 02 -0.4726D 02 0.10370 02 * * 40.0 6.0 ~ 0.87810 02 0.5853D 00 -0.37131) 02 * 
* ·40.0 1''1)0' Ù * 0.80940 02 -0.52940 02 O. 1671 D 02 * 

~ * 40.0 lij~O * 0_8306 D 02 -0-.33590 02 0.59960 02 * * 40.0 B.O '*' 0.8959D 02 Q.25050 02 -0.42310 02 '" * 40.0 22.0 * 0.8478D 02 0.16910 02 -0.46530 02 * * Jb.O -22.0 * 0.8466D 02 0.55200 02 -0_ 3 111D 02 * * 36.0 -18.0 '" 0 .. 86 04D 02 0.4497 O. _0 1 0.163dù 02 * * 36.0 -14.0 * 0.8225D 02 " 0.2086Œ02 ~O.24ù7D 02 '" .. 36.0 -10.0 * 0.82220 02 - O. 15·39D 01 -0.3614D 02 * * 36.0 -6.0 * 0.8386D 02 -0.10490 02 -0.3491 D 02 * ... 36.0 -2.0 * 0.8157D 02 0.2281D 02 0.16780 02 * ... 
* 3b.O 2.0 * 0.82840 02 0.3020D 02 -0.24 ù4D 01 * * Je 0 0_ 0 ::< 0.7810D 02 -0.1J08D 02 0.3473D 01 * ,*' 36.J 10.0 * 0.B29SD 02 - 0.29390 02 0.0240D 02 \ * * 30.0 H.O * 0.8312D 02 0.45680 02 0.66130 02 * *' 3b.O 18. Ù *. 0.79840 02 -0.2001D 01 0_1399D 02 * * ..Jb._O 2i!.O *' 0.78390 02 -0.3934D 02 0.81580 02 * * 32.0 - 2J.. 0 * 0 .. 7624~ 02 - C_5181 D 01 -0.2475D 02 * * 32.0 -18.0 '. 0.84170 02 0.1693D 02 -0_54060 02 * * 32.0 -14.0 * 0.79160 02 0.4790D 02 ù_ 2352 0 01 * * 32.0 - -10.0 * 0.83430 02 0.61610 02 O.29b8D 01 * * 32.0 -6.0 * 0_ 7974 D 02 O.1755D 02 -0.20520 02 * * 32.0 -2.0 * 0.80440 02 -0.1603D 02 -0.6084D 02 * 
'" 32.0 2.0 * 0.78160 02 0.1393D 02 0.2574D 02 * * 32.0 b.O * ,0.78610 02 0.82600 00, 0.5122D 01 * 
'" 32.0 -10.0 * 0.78230 02 - O. 2533D 02 -0.1720D 02 '" - * 32.0 14. Ù * ù.7688D 02 - o. 8D 90D 01 0.3296D 01 * * 32.0 1 a_ ù * 0.83870 02 G_ 4J 51 D 01 -0 .. 1 Ob6 0 02 '* 
* 32.-ù 22.0 * O.7718D 02 -0.1651D 02 0.504ùù 02 * , * .28.0 -22.0 * 0.7399D 02 - 0 .. 38 77 D 02 -0.90390 02 * ... 28.0 -18.0 * O.7935D 02 -Ù.~5BD 02 0.S06dD 02 * * 28.0 -14~O * 0.8142D 02 0.- 30D 02 0.18700 02 * 
* 28.0 -10.0 '" 0.72'060 02 -0 .. 1238D 02 -0.2 9,,d D 02 * * 28.0 -0.0 * 0.7249D 02 -0 .. 15380 02 O.3375D 02 * * 28.0 -2.0 * O.8201D 02 ù.3669D 02 ù.2055D 02 * * 28.0 2.0 * O.703bO O~ O.1422D aL -0.3063D 02 * * 2U.ü 6.0 '" 0.8J15D 02 -0~77d9D 01 0.7186D 02 >1< 

* 28.0 10.0 '* O.7440D 02 \0 .. 3182D 01 0.32860 02 * * 28.U 14 .. 0 * 0.7684D 02 ù.2371D 02 ;--0.3]240 02 * * 2èl.0 1t3.0 * 0.74820 02 0.j354ù O'Q -0.3737D 02 * * ",b.J L2.0' *' 0.7779D 02 -O.'::bobD 02 01.1627D 0,1 * 
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, * 24'. Ù -22.0, * 0.78720 02 -O.2120D 02 ,0~IJ92 70 02 * * 24;J -18 ~ J * 0.7384D ,02 -0.51800 01 -0.29510 02 * . ( .. 24. Ù '_-14~ù * 0..;751+40 02 ù.42J2Ù 02 -0.5'8920 02 * * 24'. Ù - 1 (J~ Ù '* 0.72010 02 - Ù.,~Lt18D ù2 O.7516D 02 * * 24.0 -G.O * 0.70370 ù2 -ù. 2~lD 02 û.31ù30 02 * * '::4.U -~.ù * o. 7 5Jb 0 ~'02 ù.60cl10 o , 0.22390 ù2 * * 24.0 .2 .. v * 0 .. cl Ù 000 02' 0.2384D 02 ,-,O. J5ù3D 01 * 
,. 

l..f 
~ 24.0 b.Ù * o. b ~~8D 02 (j.9ij2D7D JO 0.15420 ù2" * * 24.ÏJ lJ.ù * O.7319D 02 - ù. 34910 02 -O.45"91D 02 * * 24.0 1~'0 0 * ù.75630 02 -0 .. 41230 02 -ù. 1362ù 02 * * 24.0 lci.ù * O.6917D 02\ -ù.6071D 01 -0.89760 01 * '" * 24.0 22.0 * 0.83400 02 'J.4523D 02 -ù.29690 "01 * * ~O.O -22 .. 0 * ù.7095D 02 0 .. 5208D 02 -0 .. 6063D 02 , * * 20.ù -Hl.O * 0.675dD 02 O.<3107D 01 0.2808D [) 1 * * ~O". 0 - l~. C * 0.7J28D 02 ù .. 2377 D 02 ' 0.1826D 02 * * 20.0 -10.0 .. G. 71 Q9 D 02 0 .. 5886D 01 -0.2170 D 02 * * ~O.O -6.ù * 0.7144D ù2 O. 17260 02 -0.2016D 02 * * 20.0 - ... 0 * " 0.7214D 02 -0.60400 00 0.9177D 01 * * 20.0 2.0 * ù. b943D 02 0.73600 01 -0.46280 02 * * 1 20.0 b.O * 0.7186.1) 02 -0.03060 02 0.15960 01 * * '2u.0 1 u. 0 ,* O.7583~ 02 0.17400 02 0.3783D 01 * * '20. Ù 14.0 * 0.6938D 02 0.12990 02 O .. 25tl80 02 * * 2u .. 0 18.0 * 0.6,8760 02 0.2285 D 02 0."4972D 01 * ~ 20.0 22.)0 * 0.09600 02 0.10990 02 -0.34080 02 * * 1 b. 0, -22. Ù * O.7296D 02 O. 19820 02 0.64860 02 * 
* 16 • 0 ' - 18. Ù, * 0 .. '6797D· 02 -O.161LijJ 02 "':0.17400 ~~ 
'* 16.0 -l~.O * 0.63560 02 0.48180 01 -O.608S;) 02 * * 16.0 -1 u. a * 0.70580 02 0 .. 2150D' 02 -0.27170 01 * * 10.0 -b.O * ù.60720 02 -0 .. 299bD 02 0.25900 02 * * lti.O -1 .. 0 te 0.64750 02 -O~60520 00 0.4152D 02 * * 1 li. 0 2.0, :41 0.74480 02 Ù .. J9b30 02 0.71690 02 * * 10.0 0.0 ' * O.655ôD 02 - o. 3643D 02 -O.1906D 02 * *' H. .. Ù 10,;\) * 0 .. 64730 02 0.22270 02 -0'.4765 D 02 * * 16.0 1 ..... 0 * 0.67960 02 -0.6552D U2 0.3684D 02 .. 

" * lb.U lti.O * 0.68640 02 -0.47910 01 -0.J4870 02 * * 10.0 '22.0 * 0.7010D 02 o. 35~6.0 02 -0.3598D 01 '" * 12.0 -~2.0 * 0.670'0 D 02 -Ù.2753D 02 0 .. 1747D 02 * *' 12..0 - 8.0 * 0.65950 02 - 0 .. 26 10D 02 0.1296D 02 * * 12.0 - H.0 * O.b857iJ 02 ~ 0.83080 01 .o.~J)ij9D 02 * 
'" 12.u -10.0 :le 0.69000 02 0.14540,02 0.90950 01 * , * 12. a -b.O * 0.66300 02 -0.50540 02 -0.721900L * 
'" 12 .. 0 -2.0 * 0 .. 6557D 02 O.4d86D 02 0.7484D 00 * >1< 1,2.0 2.0 * , 0 .. 65 ~90 02 0 .. 25'96 D 00 0.7341D 01 * * 12.0 b.C '" O .. 66J78 02 -ù.J81JD 02 -O.8466D 02 * .:c 12.0 1ù.O * 0.6275 02 -(J .. 57!tOO 02 0.16ùOO 02 * 
'" 1 L. 0 14."ù * 0.b582D 02 -0.25490 01 0.2832-D 02 '" '" 12.0 1 d. 0 '" 0.63b2D 02 ù.25900 01 -0.3528D 00 * '" , 12.0 22.0 '" 0' .. 7 395D 02 ù. d3 26 D 02 G .. 54420 02 * 
'" B.O -22.0 * O.6989D 02 0.19210 02 ..;.0.2118 8 D 02 '" * B.U -18.0 '" 0.6118D 02 - 0'.8692 D 01 -0.30520 02 '" 
'" 8.0 - 14. IJ '" 0,.67670 02 ù.27950 ,02 -0.2147 D 01 * 
'" (j.O -10.0 *' O·,; 69570 02 ,0.16d9D 02 -0.89650 01 * * 8.U - b. 0 * 

, o. 'S!:lB 70 02 -0.1565D 02 -0.3199D 02 '" '" 6.0 - 2.0 '" 0_ 6 113D 02 -0 .. 27630 02 -0 .. 2437D 02 * * 8.0 2.0 * 0 .. 64 08D 02 - 0_ 1873 D 02 0.18490 02 * 
'" 8.0 6.J * 0.66900 02 1.1 .. 532:2 0-01 0.45940 02 '" , 1 

* 8 '.0 10.0 * 0.6575D 02 ,-0 .. ]371D 02 -0.71+21D 01 * '" S.J 14.0 * 0.60J6D 02 - 0 .. 252D 02 -ù! 2224D 02 * \ '" 8.0 18. J * 0.64280 02 0 .. 9398D 01 -0.366JD 02 * '* d.O 22.0 * 0.6625D 02 - 0 .. 43710 02 -0.7644D 02 *' * 4.0 - 22 ~O * 0.5965D 02 -O_~895Û ù1 - 0 • '2 1.0 7 D 0 1 * 
f' 

~ 4.J -1d.O * 0.59ùoD 02 0.5234D 00 O. 4.§ 7 4 D 02 * * 4.0 - 1-+.0 ,1 0 .. 6001D 02 O. 155 2n 02 0.4 d90 02 * * 4.0 -lO.\J 0.6:.t6"0 02 0.1555 D OZ 0_31810 02 * * 4.0 -0.0 * 0.5':1530 ,02 -ù.3307D 02 -O.1436D 02 \: * 4.1J -2.0 * 0.6132D 02. o. ~~ 18D 02 -0.2562 J 02 

* ,4.0 2.0 * 0.67090- '02 J.3734iJ 02' 0 .. 2751D 02 * ::< 4.0 o.G * 0.57440 02 -O.520d,D 02 -0.1038iJ 02 * '* 4.0 10.0 * O.60a70 02., 0.2518 D 01 ~O.55.J5D 02 * i< 4.J 14.0 * O.6012D 02 ü.75Q14D 01 0\.3620D 00 * * -'.0 ld.O * 0.67580 02 0.7235.J-Ùl ~{250 0 02 * * 4.0 22.ù '" 0 .. 576)9D 02 0 .. 427 2.D 02 ù._ ~3 50 012 * '" 
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* (~ v. Ù -22.0, * 0.5596D ù2 -0.1437D 02 - 0 .. 1 "f'90D 02 * ., () • O· - 10. ù * 0.50700 02 L ù .1312J 02 -0.47940 02 * ':d '" V.V -1 .... Ù '" 0.5 .. 51D 02 '-0.b4750 01 0.5103J 02 >1< 

~ * C.O ' -10.0 '* 0.58620 02 -0.69C7D 02 -O.37Ô20 02 * * 0.0 - b. Û *- 0.58450 02 -0.1816D 02 0.2315D 02 * '" u. u -2.v * 0.61080 02 0_4ci52D 01 -0.1750D 01 * * O. J L.. 0 '" 0.58940 02 O.9b86D 01 -0.5504D 02 * * lJ.ù 0.0 * 0.6247D 02 0 .. S021D 02 O.13..j.OD 02 * * C.O 10.0 * 0 .. 5315D 02 -0.3327D 02 0.5.,01 :2 D 1J2 * * u.O 14.0 * 0.53910 02 -;).39990 02. -O. 143 a 0 02 * * Ü.Ü ld.O '" J.62640 02 '0.20360 02 0.4427D 01 ,* 
* 0 .. Ù 22.0 * 0.57370 02 ,O .. 9735D 00 -0.1't820,~'02 * * -4. () -22.0 * 0.55370 02 - 0.3<660 D 02 0 .. 8433D 0\0 * * -4. J -18.v * 0.57050 02 0 .. 14540 02 -0.6788D 01 ' *:, 

*' -4.0 - 14.0 '" 0.54680 02 '" -0.41730 02 -0.83530 01 * 1 "', -4. Ù -10.0 '" 0.60220 02 -0.795§:0 01 -O.30<:1BO 02 * 1 

* -4.0 -6 .. 0 * 0.5~430 02 0.84690 01 O.6161D 01 * * , -4. Ù -2.0 *' 0.5811 D 02 -O.~791D 02 -0.13910 01 * * -;-4. Ù 4,-0 * 0.58920 02 -0_54060 02 -0.9299D 01 * * -4.0 b .,0 '" 0.52420 02 - ù_ 41 530 02 0.41050 02 * * -4,J 10.0 * 0 .. 5323D 02 -O_6719D 01 0 .. 11770 02 * *' -4.0 14 .. 0 * 0.54720 02 0.78730 01 -0 .. 3053D 02 * * -4.0 1 d. 0 * 0.52420 02 -0.18460 02 0 .. 12'320 01 * / * -4.0 2 1 .0 * 0.5b77D 02 0.20240 02 0.1791D 02 *' * -8.0 -i2.0 * 0.57700 02 -0.54710 02 0 .. 73060 01 * *' -8.8 -lc3.ù '" 0 .. 56290 02 -0.14050 02 0.18250 02 '" * -8.0 -14_0 *' . 0.59230 02 -o. 12480 02 0 .. 1128D 02 * (\ * -8.0 -lJ.O * 0 .. 51:>260 02 0_1601D 02 -0.43250 02 * * -d.ù -6.0 * 0.5J05D 02 O.215BO 02 0.2d190 02 '" * -8.ù -;-2.0 1< 0.51050 02 -0 .. 44940 02\ -0.1563 D 02 * j * -B. J 2 .. 0 * 0.55590 02 Ù. ô6tl5tJ 02 -0 .. 1747D 02 * (\ * -8.0 0.0 '* 0.54120 '02 - o. 45 89 D 02 0.ld390 02 * \ *. -8 .. 0 1 ù. J * 0.53540 02 o. 11530 ù2 -0.218~0 02 * * f-b.O 1-4.0 * 0.585t30 02 0_2LlO90 01 O.4289D 02 * * -8.0 113 .. 0 '>1< 0.52410 02 -0.69800 02 -0.2775 D 02 * ~ ~6" ÙO 22 .. 0 * 0.584,10 02 -0.31250 02 0.22810 02 * *' - :2.0 -\22. Ù * - 0.5110D 02' -0.ti2120 01 -0 .. 1,9240 02 * 
'" - 12. 0 -llj.O * 0.56350 02 0 .. 63700 02 -0_5034D 02 '" '7 .~ * -12.0 -14 .. 0 * 0.581530 02 0.31060 02 O. 10750 .. 01 * '" -12.0 -1 J. 0 * 0.51460 02 0.2908D 02 0.3020D 02 *' l 

* -12,,0 -6.0 * '0.51390 02 -0.30160 02 0.71390 02 * 
1. * -1~.0 -2.0 * 0.52890 02 -0.39190 02 0_ 20910 00 * ( * -12.0 2.0 * 0.54170 02 0 .. 41820 01 -0.1099D 02 '* ~ -12.0 b. ù '" 0_5176D 02 -0.31480 02 -0.52270 02 '" * - 12. Ù 10.0 * f 0.50650 02 -0.35350 02 -o. 130J 0 02 '" ~ -12.0 l~. 0 * 0 .. 50670 02 0.53860 00 0 .. 79320 01 '" .... 

*' -12.0 13.0 * 0.56490 02 0 .. 2497 D 02 " 0.89250 01 * 
'" -1.2.0 22_ 0 * 0.5~b30 02 0.-8523D 02 -0.38690 02 '" * -10.ù -22 .. 0 '" 0.51080 02 0_26070 02 O. 13160 02 :). '" - 16. Ù -18.0 * 0.52880 02 -0 .. 23400 02 -0_ 3753 D 02 

'" -16.0 -14.0 ' * 0.50240 ~j -0.23170 01 ù.13510 02 
/ ... -lb.O -l,O.'v * 0 .. 4989D -0.32640 02 0 .. 84390 01 * . 

/ 

'" - 16. J -6. Ù, ,. 0.51850 02 0.4731D 02 O~ 16150 02 '" * -16.0 -2.0 * 0.537bD 02 -0.5771D 02 Ù .. 36ùdD 02 '" * -'10.0 2.0 * 0 .. 48780 02 -0 .. 8624D 01 0.9735D 02 * 
('~ '" -1l>.ù 6.0 * 0.48010 02 O.590tlD 02 0.41150 02 * 

~ *' -16.0 10 .. 0 * 0.5515D 02 -0.13b10 02 0_15050 02 * * - 16.0 14~ 0 * 0.53400· 02 0.26480 02 0.1181;) 02 * * -16.0 1 G_ 0 * 0 .. 5113D 02 -0.37540 02 -0.17800 02 * * -10. \) 22.ù * 0.5171D 02 -0.7086D 02 -0 .. 4363 0 01 * . ~, * -2v.0 -22.0 * 0.'49970 02 -0.42900 01 -O.21.l240 01 * * . -20.0 -18.0 * 0.S..J690 02 0_1703D 02 0.18170 01 * * - 20.0 -14.0 * 0.47û50 02 o. 3~64 D 02 -O. 921..5 D 02 * 
t *' - 20.0 -1'J.ù * 0.43130 02 -0.2 790 02 -0.67040 02 * ) -, * - 20.0 -6. J f '" 0.5165D 02 -0.4999D 02 -0.854'00 01 * ,:je - 20. Ù -2.0 * 0.51800 02 0 .. ~3 85D 02 0.29170 02 * 

\ l :je -20--.0 1 2. J * O.4b2tjO 02 -;) .. 02420 02 0.61610 02 * '" ~O. 0 0.0 * 0.56730 02 - 0_ 63290 02 -0.3329D 02 * 'if -2U.J 10.U >Cc 0.45370 02 O.1376D 02 ù.11740 02 :je 
, ,. 

~ " - 2 Ù • 0 (,:, 1 4 • .0 * 0.4.677.Q" 02 -~.1182D ù2 -0.28010 02 >1< 

* .- .lu. Ù ',18. J :je 0.4d96D 02 - .54920 01 -0.74440 01 * * -20.0 122.0 * 0.43250 02 -0 .. 3774D 02 -o. 176dO 02 * 
;' 

~ 
'~ 

; 

"" 10 
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* -L4.0 -22.0 * 0.4645D 02 -ù.30110 02 -0.3450'D 01 * * -L4.ù -18. 0 * 0.4709D 02 -0.5631D Où -0.701~D 02 ,* 
( * -2<+.ù -1-LO * ru. 4 5070 02 0.32070 02 -o. 15091D 02 * * ~ 24. Ù '-lù.O * 0 .. 4778D 02 O.254-J.+D 02 0.48030,02 * * -2 .... J -b.O *' O.4l:2ÛO 02 ü. 1842,0 02 0.34950 ù2 * * - 21.f. J - 2. tJ * 0.435·1 D 02 -Q.377bO 02 0.70690 02 * * -,2<j..ù 2.0 * 0.4J4Jg 02 0.3449D 00 -0.4875D 02 * ... -24.0 0.0 * 0.4048 02 ,O.2233D 02 -0.2033D 02 * * -24.0 lJ.O * '''0.46220 02 -0.2445D 02 0.11620 02 

. 
* 'le -24.U 1~.O * ' 0.47930 02 -0.15450 02 0.11500 02 * / 

* -4~.O 1d.ù * 0 .. 45320 02 O. 77 42D 01 -0 .. 34'150 02 '* * -24.0 2.2.0 * 0.44450 02 -0.1074D 02 0.89780 02 * * -23.0 -22.0 * 0.45180 02 0.69340 0.1 0.4705D 00 * * ' -2a. ù -18.0 * 0.4135D 02 -O .. 4t115D 02 -0.819 f3 0 02 * * -28.0 -14.0 * O.4377D 02 -0.37b90 02 -0.42450 02 * * -23. Ù -10.0 * 0 .. 45090 02 0.16710 02 -0.1003D 01' * , 0 

* - Ltl. 'Ü -0.0 :r 0.40880 02 -0.55280 01 0 .. Q6670 02 * * -28.0 -2.0 0.41780 ~O'2 0.21170 02 O.!J124D 01 * * -28.0 2.0 0.4~460 02 0.2454D 02 0_27990 02 *, .. -20.0 6.0 ' * 0 .. 43310 02 O.155tiD 02 0.95960 01 * * -LB_ 0 lù.O * ' 0.J9890 02 -0.58100 02 O.9000n-01 '* * -28.0 14.0 * 0 .. 46800 02 -0.2913D 02 0 .. 22910 02 * 
\ 

* -2tl.U 1 l cl. 0 * 0.3780D 02 -0.33290 02 0.61120 01 * *' ~28. 0 22.0 * 0.4~16D 02 -0.31330 02 0.7372D 01 * * -32.0 -22.0 * /·0.44390 02 -0.21<+30 02 -0.53110 02 * '* -32.0 -18.,0 * . 0.43660 02 0 .. 69930 01 -0.42210 01 * * -j",.o -14.0 * 0 .. 38630 02 -0 .. 46 OJ D 01 0.50080 02 * * -32.0 -lù.O * ,O .. ij0830 02 0.31 Oij 0 02 0.84100 01 * * -,,12 .. 0 -6.0 * 0.4380D 02 -0.212bD 01 0.31000 02 * * -32.0 ~.o * 0.40430, 02 0.6033 D 01 0.15780 02 * * -3·2.0 2.0 * 0.4147D 02 -0.56240 02 0.2586D ,02 * * -32.0 .0 * ù.394,40 02 -ù. 4706 D 02 -0.72220 02 * '" -32.~ 10.0 * 0.40290 02 -0.5093D 02 0.20540 02 * * -32. 14.0 '* 0.43060 02 ' -o. 4294D 02 -0.18510 02 * * -32.0 18.0 * 0.3cl52D 02 - o. 71 85'D .a2 0.18430 02 * * --32.0 22.0 * 0.4042D 02 -J .. 29 04D 02 0.3516D 02 * ------------------------------------------------------------

ST AT IST IC11 RE.5U.1TS: ~ 
--------------------

0 

dEAti VALUE STANDARD OEVJ:ATION 
X-DIRECTION O.036D- 02 ù.14JD 02 
Y-OIRECTION -0.386 D 01 0.319i> 02 
Z-:DIRECTION 0.58 7D- 01 0 .. 35 00 02 

. , 

, 

1 
1 



o 

.. 

,t 

/ . 
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EVALUàTEDq STRAIN F'IZLD AT ?OINT (8L) 

~-----------------------------------------------------------
*êLEtlENT* EIX, E-YY, *ZLEaENT* EXA gyy *' 
*------~*---------------------*-------*---------------------* "* 1, 1 *', o. '3 3 D - ù 3 - ù. 5 1 D- Ù 2. *' 2, 1 * -0 • J 0 J'iii 0 3 Ü _ 67 D- Ù 2 *' * 1, 2,* 0.370-03 -J.6~D-02 *' 2" 2 * 0'.37D-03 -ù.1,.D-ù1 * * 1,3* .;J.l1D-û~ Ù.2:J0-02 * 2,3* 0.bOD-03 0.11D-01 * 
-1<, 1, &.+ *' -J.1-'tiD-O.2 -û.16i)-ül * 2, .v* 0 .. 130-02 -0.120-01 *' 
:"" 1,5 *' -O.J1D~Ù3' 0.14D-01 *' 2,5* 0.12D-02 0.160-01 * * 1, 0 * v.l1D-02 0.89D-02 * 2, 6 * 0.900-03 0.6 .. 0-02 * * l, 7 * -0.1.88-04 0.230-02 * 2, 7 * 0.90D-03 -0.120-01 * * 1, 8 *' -ü.030-:-03 -O~ 12D-01 * 2, 8 *' 0.24D-02 J.UD-Ol * * l, 'j *, O.12D-02 0.170-02 * 2,9 * -0.50ù-03 -0.48D-ù2 *' * 1,10 * 0~11D-02 -0.9clD-02 * 2,10 * -0.160-04 -0.150-U1 *' * 1,11 * 0.25D-03 O.27D-Ol * 2,11 * 0.24D-02 0.20'0-02 * * }, l' * 0.21:)-02 0 .. 130-01 * 4, 1 * 0.5bD-03 -0.570-02 * 

'/ * J, l. * ù.470-03 -0.,41D-02 * ~, 2 *' (;.120-02 -0.770-02 * 
* 3, 3 * O.77ù-03 O.50D-02 * 4, 3 * -O.56D-03 -0.340-0'2 * * 3, 4 * -O.30D-03 0.22D-02 * 4, 4 * 0.280-02 ù.llD-Ol * * 3, 5 * O. 1 ù D - {) 2 - 0 • 8 30- 02 * 4, 5 * 0 .. 1 8 0 - 02 O. 84 D- 0 2 * * ·3, b * v.28D-03 -0.180-02 * 4, 6 * -ù.390-ù3 -0.75D-02 * * -J, 7 * O.12D-02 0 .. 11D-Ol * ~, 7 * 0 .. 200-02 0.33D-02 * * 3, 8 * -0:. 13D-03 0.410-02 * 4, 8 * -0.390-03 O.65D-O~ * * 3,9* 0.120-02 -0.-1':10-01 * 4,9* 0.940-03 ~O.430-U2 * *, J,lU * O.lbD-02. 0 .. 120-01 * 4,10 * 0.110-04 -0.31D-02 * * 3,11 * -0.100-02 '0.930-02 * 4,11 * 0.23D-02 '0.520-02 * * 5, '1 * -v .. 12D-02 -0 .. 700-02 * 6, 1 * 0.440-03 -0.400-02 * * 5, 2 *' ù. 1 40- 0 2 - o. 1 50- 0 1 * 6, 2 *' O. 1 6 0- 02 - O. 1 2 D - 0 l * * 5,3* ù.15D,-02 0 .. 160-01,* 6, J * 0.540-03 0.240-0,1 * * 5, ij * 0 .. 110-04 04750-03 * 6, 4 * 0.23D-:-03 -0.320-03 * * 5, 5 * ù.530-03 -0.1 3D-'-0--l. * 6,,5 * ,-0.27D-03 -0.15D-01 * * 5,6'* 0.170-02 o.son-ooG"-. 6., &-.* 0.80D-03 -0.440-02 * * 5, 7 * - ù • 2 40- 0 2 ' O. 5 5 D- 02 * 6, 7 * 0 • 2 6 D - 02 O. 57 D- 0 2 '. * ~5, 8 * 0.25.0-02 -0.270-02 * 6,8 * -0.470-03 -0.850-02 * * 5, 9.. * 0.320-03 -0.510-02 * 6'1 9 * -0.660-03 0.190-01 ,* * 5,10 * O.30D-03 -O.75D-02 * 6,10 * O.lbD-02 -0.8dD-02 *' * 6,11 * 0 .. 140-02 0.200-01 *' "6,11 * 0.100-03 -0.130-01 * * 7, 1 *' O. 1 0 D - 02 0 .. 1 1 0- 0 1 * cl, 1 * o. 15 0 - 0 2 0 • 90 D - 0 2 * * ::],2* -Ù.9bD-04 -0.390-02 * 8,2* 0.510-03 -0.52D-02 * *' 7,3 *- 0.240-02 0.450-02 * 8, J * -0.130-02 -0.420-02 * 
"* 7, 4 * 0.130-03 -0.280-02 * a, 4 * 0.390-03 O.13D-Ol. * 7,5"" 0.120-02 0.4.LD-02 * 8,5* 0.10D-03 -0.730-02 * * 7,6* 0,180-02 -0.17v-02 * a, 6 * -0.21D-03 -0.10D-Ol * * 7,7 * -0.'130-02 0.1bO-Ol * 8, 7 * 0.23.0-02 0.190-01 * * 7,8 *,0.160-02 -0.200-01 *_ 8,8 * -0.200-03 -0.15D-Ol'* 
*' 7 t 9 * J.280-02 - 0.11D-02 *\~ a, 9 * 0.500-03 0.220-01 * 

,* 7,10 * 0.350-03 -0.25D-02 *' 8,10}le, 0 .. 540-03 -;.0. 15D-ùl " * 7,11 * 0.310-0.4 0.300-02 * 3,11/* 0.130-02 -0.1UD-Ol * * 9, 1 * -0.7.::D-03 -0.Joo-03 * la, 1 * 'O ... 260~02 ù.70D-02 * * 9,2* 0.12D-02 -0",440-02 * 10, 2 * 0.530-03 -0.92.0-02 * * 9, 3 * 0.430-03 -0.57D-02 * 10, 3 * 0 .. 19D-02 0.2aO-02 * * 9, 4 * ~O.lijO-03 0.1ôOl-Ol *' 10, 4 * U.120-02 0.810-02 * * 9, 5 * 0.19D-02 -0.250-01 * ,10,. 5 * -O.1tO-03 0.30D-02 * * -9,0. 0,.11D-02 0.120-01 * 10, b * -0.470-04 -0.22D-02 *, * 9,7* ù.280-03 0.960-02 * 10, 7 * -0.750-03 -0 .. 47.0-02 * *' 9, (3 * -0_1.30-03 0.480-02 * 10-,8 * '0.124D-02 0.340-02,* * 9,9 *' -.1.15D-03 -O~140-01 * lJ,. 9 * 0.120-02 -0.300-03' * * 9,10 * v.140-02 -O.13D-U2 lie 10,10 * 0.610-ù4 "'-0.550-02,* 
* 9,11 * -0.17D-ù3'-0.200-01 * 10,11 * -0.820..!.03 O.lJ.D-01 * * 11,'1 le ù.92j)-03 -0.140-0,2 * 12, 1 * 0.150-03 -ù.310-ù3 *' * 11, 2. * ù.59ù-03 -0 .. 37D-02 * 12, 2 * -0.88;)-04 -0 .. 170-02 * * 11, 3 * ù.1,.D-02 -0.16D-05 * 12,3 * -0:'430-04 0.;160-01 *' * 11, ~ *' 0.15D-02 û.12D-Ol * 12, 4 * -Ù.400-03 -0.130-01 * * 11,5 * v.27D-03 -O.14D-01 * 12,5 * O.10D-02 -0.570-02 * * 11, b 11- Ù.6Ù0-0 .. -0.33D-02 * 12, ri, * 0.740-03 -0.13D-02 * * 11, 7" v.2ùD-ù2 ,Ù.2LD-01 * 12,,7 * 0.5bDc-V5 -0.100-0l * * 11,''H * -ù.1Jù-v2 -0.14[)-Ql'* 12, tl * 0.25D-'02 0.210-01 *-, 

l, 
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~ 11, 9 ~ J.1S0-()2 -0.·12D-02 *' 12 :1 ~ -0 .. 20D-04 0.170-02 *' * 1î,lù *' J.lbÙ-J2 v.b7u-O~' *" 12'10. -:,0.";:OD-ù3 -0.150-01 * 
• 1:1, 1 1 *' J .. 1 2 u - ù 2 - 0 • 8 '::1 0- 0:2 * 12: 1 1 *' 0 .. 260- 02 O. 4 cl D-,02 * *' 13/~ 1 * -0.56D-:ù3·,-0.130-01 * '14, 1 *' 0.160-04 -0.100-01 * *' 13, ::: *' 0.1'1D-03 0.141)-01 *' 14,2 * -0 • .140-04 -ù.39D-ù3' *' *' 13,3,* -u.l1J-02 -Ù.d40-02 *' 14, 3 *' 0 .. 150-03 -0.71D-02 *' *' 13, U '*' 0 .. :;190-03 -0.410-,02 *' 14,4 * 0.121)-02 -0.14D-02 *. * 13,5,* J.34;}-OJ O.1~D-01''i*' 14,5 *' 0:'42D-03 0.170-0'1 * * 1]" 1) *, J. 1 d D - 0 2 0 • 1 5 0- V 2 ~ , 1 4- t 6,.1 - 0 • -+ ~ D- 0 3 - o. 2 a D- 0 1 * * 13, 7 * ù.èJO-ÙJ -0.31D-02 *' 14, 7 * 0'.35;)-ù3 0.280'-0'1 * . * 13, B * -J.I+3D-03 ,-0.87])-02 * 11~, 8 *' 0_590-03 -0.141)-01 * *' 13, 9 *' -o. 77 0-0 4 J_ 0 • ]. cl D- 0 2 *' 14 , y*,o • 72 D- 03 Ù .. 2 J 0- 02 * *' 13,lù * -C.9,bjJ-Q3 Ù.bbD-02 *' 14.,lJ * 0.200-02 0.18D-'Ül *' *' 13,11 *' ù.25D-05 ","ù.97D-02 *' .14,11' *' -O_10D-02 -0.960-02 * 
'. 15,1 * 0.550-05 -0.180-01 *' 16, 1 * ù.28D-03 0.120-01 * * 15,2 * ù.B7D-03 0 .. 82D-02. 16, 2 *~-O.45D-ÙJ -ù.53~-ù2 * *' 15, J * J.210-ù2 O.~'::iO-Oj * 10, -3 * 0.80D-03 0.76D-02 * * 15, 4 *' v.JYO-ÙJ 0.150-01, *' 16,4 * 0.440-03 -0.200-01 * * 15, 5 * -ù.160-02 - 0.23t>-02 * 16, 5 * ù.160-02 ,O.2bD-01 *' * 15, b * -0.22"D-03 -o'~ 110-01 *' 10, 6 *' 0.49D-ù3 -0 .. 12D-01 * * 15, 7 * J.13;)-02 b O.89D-02' +: 16, 7 * 0~b20-03 -0.170-01 '* *' 15, cl ->:' 0.940-03 ,0.970-03 *' lb, cl. -O:'22D-0'2 0.180-01 * 
*"15,9 * -ù.llJ~02 -0.90D-02 * 16, 9 * O_2~D-02 -O.1ùD-Ol * *' 15,10 *' -0.7ùD-03 ~ù_610-02 * '16,10 * 0.170-02 0.16D-01 *' *' 15,11 *' Q. 130.-02' -o. 15D-O 1 *' 016, 11 *' 0".. 5'4D-Q,3 0.830-02' * * 17, 1 *' 0.880-03 -0 .. 530-02 *' 1.::1, 1 * 0 .. 320~3 -0.'14D-02 * *' 17, '2 *' 0.17ù-02 '-0.34D-02 *' hl, 2 * 0.160-02 -0.820-02 *, *' 17, 3 *' '0.500-03 0.140-01 * 18, 3 *' O.33D,-OJ 0.170-02 *' * 17,4 *' O.cl70-04 0 .. 6~-02 '" 18,,4 *, O_670-0~ 0.180-02 * *' 17,5 * 0.2I.lD-02 -:-O.2.,JD-Ol * 18, 5 * 0_33D-03 0.140-01 * 
• 17, b *' ù.21D~02 0.270-01 *' 18, b *' O.~D-03 -0.950-02 *' ~ *' ,17, 7 *' ù.710-03 0'.220-03 *' 18 7 * -0 .. 26'0-03 -0.550,.02 * *' 17, cl '* O_~1D-02 -0.190-01 +: 1d:l' 8 *' -0.:710-03 0.12D-'(')1 *' * 17,9 *' -0.21;)-03 ,0.,64D-02 *~13, 9 * 0.16D-02 -0 .. 230-02 * *' 17,ld *' -ù.29D-û3 -0.160-02 * 18,10 *' 0 .. 280-03 -0.580-02 *' *' 17,11 * 0.910-03 0.810-02 *' 18,11 * 0_190-02 'O~4bO-02 */ ,* 1::3, 1 * 0.2ùO-03 0.1JO-01 *' * . /' *' 19,' 2 *' -J.58D-03 -0.21,0-02 '" '" '1 * *' 19, 3 *' O.1Jù-02 -0.1 LlD-Ol * '" * 
'" 19, ~,'" "ù.l1D-02 0_560-02 * '" * ' 
'" ,19, 5 * -ù.7JD-03'-0.67D-02 * *' * *' 19,6 *' ù.J4j)-OJ -0.840-03 *:oc *' *' 1 9, 7 * :,). 750-03- 0 • 2 2 D- 0 2 '" * -- * 
"" 1 9 t B '" J. ~n D- 03 O. 1 a 0 - 0 1 * * * 
'" 19, '9 * -0.10;)-03 -0.720-02 * '" * 
*19,1J* 0.940-03 ù.l00-02* *. '" 
*' 19,J 1 't- -0.170-03 -0.490-03 '" * ,6'* 
-------------------------------------------------------------

ST1TisfICAL ~ESULTS: 
--~-----------------

, XX-STRAiN: 
YY-~TRAIN : 

1 
" 

dEA:N VALUE 
0.'00600-0 J 

-0.7965D-04 

, . 1 -

, 

., 
STAïDAbD DEVIATICN 
0.1023D-02 
0.11ù30-01 

1 ' 

, ' 

o , , 
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( TA13LES CF SU~MAaY 
\ ***************** 

, . 
J 

*~OINT* X-DrKECTIO~ ~ Y-DIRECTION * Z-DIRECTION * 
*' • il 1..* R L * R L * *-----*----- ----_...:_----*'-------- ------.---_ ... _----- ----* 
+: 1 +: 10.81 1,O~2'5 * -1.89 - -1.02 +: -1.42 1..90 *'; 
* • 1.50 2.26 '. 11.04 10.55 * 10~6 11':'36 *' ,,* 2 *' 18.Q.7 18.'25 +: -3.13 -0.66 *' -1_~~' 2.ü7 '* *' $: 3. ij2 4. 46 *' 1 1_ 1 6 14.24 * 14.5 l 1:5. 22 * 
+: 3 * 25.14' 2~.08 +: -3.64 -'1.83 * -2.69 2.03 * * *' 4.72 5.70' +: 18.75 16 .. 89 * 18.21 18 .. 92 * * 4 * '31. U 3 30. 15 *' - 4. 14 1<- 3." 19 't' .J _ 44 1 • 05 * 
>le • 6.10 6.88;,l 23.46 '24.21 * "15.77 28.31 * * '5 * 38.34 37.62 :;.: -5.36 -2.99 * -3.68 0.60 * * * 8. 0 6 8. 4 4 +: 2 4 _ 0 2 2 5. 43 * 27 .. 1 6 29_ 52. * * 6 *' 47.21 46.95' * -7.14 • -3.03 * -4 .. 06 v .. 65 *' * +: 9.45 10.18 * 25.43 27 .. 06 * 28.156 31.00 * * 7 * 54.99 54.83 * -6.61 -2.53 *' -4.58 0.95 * * .. 11 .. ù8 12.45 *' 27.21 25.16 +: 29 .. 34. 32.24 '* * 8 *' 63 .. 08 63.56 *. -7.16 -3 .. 86 * -4.37 0.06 * *' * 13 .. 32 l ~ .. 3 1 ~ 3 Q .. 64 3 1 • 92 +: 3 2 .. 12 34. 96 *' 
----------------------------------------------------
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(1.11) STHAlii FISl.ù : 
l'ŒAN VALUE.S 
STANDAUD DEVIATIONS 

., , 

316 

-------------________________ ..Jo _______________ _ 

* p~r~T • ~i-STRA~~ ~. YY-STHAIN * . * * II 1.# a L * *-------* --------------- ------*--r--' -------------* * 1 * J.6~E-04 0.8bE-Qq * -0.87E-U~ -a_36E-a~ * * * ù.1SE-ÙJ ù.42E-03 * ~43E-02 O.36E-02 ~ * 2 * O.14E-OJ O.l~E-ÙJ * -O.s7E-04 O.2sE-04 * * * J.26E-03 O .. s1E-O'3 ~ O.5:JE-ù2 a.SOE-02 * * 3 * 0.20E-U3 O.24E-OJ * O.ddE-Os O.22E-04 * * * ù.Jb~-0J O.SlE-OJ * 0.63E-02 O.s9B-02 * * 4 * ù.25E-OJ ù.2clE-03 * 0.75E-04 O.19E-04 * 
*. * ù.57E-OJ ù,55E-ù3 ~ 0.79E-02 o_a7E-02 * 
* 5 * 0.333-03 O.35E~3 ~ -0 .. 7dE-04 0 .. 35E-04 * * * û.bOE-ÙJ O.64E-03 * 0.82E-02 O.90E-02 * * 6 * O_J9E-OJ O.43EJ03 * -0.92E-04 O.36E-04 * * * 0.638-03 ~6bE 03 *, 0.abE-02 O .. 96E-02 * * 7 * 'O.4oE-OJ ~:53E-03 * -O.39E-04 -0.24E-04 * 

• 0 * * O.66E-03 ù.78E-03 * O.91E-02 O.89E-02 * *. 13 * D.5GE-ù] 'O~61E-03 * -O.2dE-04 -O.8ùE-04 * * ~ O.67E-ÙJ' O."OE-02 * O.'99E-02 0.11E-Ol * 

(1 V) AVSliAGEO VALUES OF TUE 
TWO SIDES: 

_._----~---------------------------------------------------,* * DJ:::FORMAT10N ' STHliN STRAIN * * *- x y ,Z' xx YY RATE ,* >1<---*------------------------------------------------* * J * lU.53 -1.4b Q.24 O.75E-04 -O.62E-04 O.OOE 00 * * 2 ;, 18.61 -1.89 1.90 0.17.t!:-03 -0.16E-04 0.63E-06 (1: * 3'* ,24.61 -2.74 -1.94 0.22E-03 O.16E-04 o.nE-06" 
~ ij * 30.59- -3.66 2.67 0.27E-OJ O.~7E-ù4 0.11E-06 * .* S *-- 37.,9t;, -4.'18 -2.69 0.34E-03 -0.22E-04 0.11E-06 * " * <) *- 4 1. 08 - 5. 03 . 2. 03 0 • 4 1 E - Ù 3 - 0 • 28 E -; 04 O. 7 J E- 07 '" ,* 7 * -54.91 -4.57 -.3 .. 44 O.50E-OJ -0.32E-04 O.65E-07 * * 8 * 63.62 -:'.51 1.05 0.58E-03 -0.54Z-04 O.4<JE-07 * 
---------------------------------~---------------------------

, ' , 
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~ORRELiTloa COEFFICIENTS 
AT Tli1E T;;; 2 25 

1 

* ~()W * VâD 'Vi1D ViiD T T HW BW * * Ne. * T EXX EYY EX:< EYY EXX EYY * 
1'---- -.~---- ----- -------------- -;- -------------... ---*1 *' 1 * 0.112-0.355 0.~28 0.308-0.087-0.224 0.350 * * 2 * 0.21'J-O.~4u-O.489-0.23t:l-ù.280-0.bq2-0.213 * 
'fo J *-J.J97-ù.058 ù.149-0.072-0.5ij3-0.111 0.322 * * 4 * ù.Q7J 0.274 ù.275 0.185 u.J65 0.202 0.152 * * S * ù .. 1Hl-O.Jn9-ù.181 0 .. 042 0 .. 273-0.131-0.010 * * tJ *-0.251-0.185 0.282 O.030-ù.J.8Il-0.150 0.41>2 * * 7 * U.051 0.217 0.242-0.281-0.373 0.340 0.205 * * 8 * 0.282 0.578 0.574 O.296-~.202 0.616 0.506 * *' 9 *-0.445-0 .. 037 0.428 0.32LJ-O.655-0.388 0.231 * * 10 * 0.089 0.111-ù.023-0.080 0~430 0.1710.106 • .. * 11 *-0.080 O. 489-0.345-0.198-0.253-0.0J9-0.5~9 * 

'* 12 * O .. 11ù 0.377 0 .. 049 0 .. 1Il2-0 .. 549 0.189 0 .. 028 * 
~ 13 *-ù.181-0.162 0_432-0.164-0.315-0 .. 127 0 .. 296 * * 14 *-0.013-0.461 0.ù35 0.167-0.877-0 .. 735-0.064 * * 15 * 0.208 0.091 0 .. 402-0.405 O~155 0.272 0.390 ~ * 1u At O.14b 0.418-0.025 O.335-0 .. b18 0.365-0 .. 091~* 
t 1 7 * ù • j 84- O. 1 49- () _ 22 b o. 13 5 - ü .. 49 6- 0 .. 2·4 2 - 0 .. 4::1 J ~ 
* 18 * 0.189 O.lHl 0 •. 483-0.1840 .. 301-0.3190.692 * * 19 * 0.28':1 0,.ù6" O.05B-O •. 05q 0 .. 567 0.331 0.312 * 

EIITIRE 

/
SAi1PLE: O.05~ 0.059 0.148-0.011-0 .. 165 0.016 0.151 

_ S 
~ 

• 

-
, 

- 1 
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CORRELAT ION COEFFICIENTS \ 
AT TriE T= 7 39 

------------------~-----, ----------------------
• ROi. * VIEl V i10 Vi1D T T s • 8w "te 

* t~ o. * T EXX EZL EiX EYY EXX EYY o"+: 

* ... ----*----------' -----------------------1< 
* . 1 . *-0.009-0.72.7 D. 38ij-O. 5.0 9 Ù .. 350-0. 254 0.328 *' * 2 *- o ... U5- 0 .. 12b- 0 .. 332- 0.088- o. 07b.O .. 273-0 .. 104 * 
*' 3 *-0.334-0.431 0 .. 0 1 G-O. Ù 7 1- 0 .. ~ 2 2- Ù ... 1 83 O.OOdo *' 
* 4 *-0.425 v. 164 J_512-J.l02-ù~2~1 0.103 0.317 i< 

* 5 *-0.230-0.378-0.133 o. l 6 3 - ù. 533- o. 1 2 2- o. 23O * * 6 * O.392-.v_ ysa-o.3sa-O.339 O~07~-O. 149-0. 117 '" * 7 *-0' .. 139 O. 300.3880.617 0.104 Q.030 0.036 * *' ij *-0. 154 0.565 0 .. 383 0.111-0.388 0.49b 0.337 *' *' 9 *-,0.467 0.101 0.540-0.294 0.556 0.033,0.144 * '. 10 * 0.013-0.026 J. 275 o. :+05 o • .. 02 0.0610.110 * *' 11 * 0.036 0.2b5 0.160 0.301 0.~J9-0.037-0.288 *' ;: 12 *-O.Oelél 0.433 J.464-0.090-0.630 0.188 ~~455 * * 13 * 0.460-0.417 0.618-0.619 0.'391-0.350 o. 191 * 
* 14 *- ù. 1 45- 0 ~ 1 60 0._73 O .. 091-u.615-0.193 0.170 * * 15 * O.53ù 0.03·6-0.231-0 .. 621-9.002-0.087-0.19 .. * * lb * ù.16d 0.335 O.C50 0.165-0 .. 019 0.493-0.253 ,.. 
* 17 *-0'.052 '.l. 292- 0.27 0-0.209-0'.046-0.163-0.728 *' 
* 18 * 0.217-0.390 0.607 o. 133 0.109-0.383 0.290 *-
* 19 *-0.136 Ù.020 0.191 0.332 0.433-0.047 0.447 * -----------------------------------------
EN-.L'IiiE , 
SAl1PLE:-O.022-0.008 0.201-0.0550.011-0.0040'.072 

-' 
\ 

CORRELATION COEFFrCIENTS 
, AT rn1R T=10 54 

-------"7---------------------,....------------* now * VMD VMD VdD T T BW BW * * tlO. * T E'S<X EYY 'EXI EYY EIX EY! .t.! *-----*----------------'--------------------------* '* ~ ,.. 0.304-0 .. 677 0.193-0 .. 562 0.168-0.557 0.295 '*, 

'*- 2. *-0.143-0. J 13-0 • .Jlt6-Q.308-0 .. 028-0.237-0.204 * * 3 * ù.24tl-O.318-0.'ù02 O.ù5S-ù_U9,1-U.ù94-0.324 * * 4 *"'Ù.063 0.1300 .. 595-0.129-0.108 0.104 0.~2J * *' 5 *-0.12'5-0.340-0.056 0.319-0.443-04029-0.291 * 

~
' * . * 0.500-,0.306-0.378-0.215-0 .. 014-0.263-0.207 *. 

* 7 *-0.100 0.22J 0.411 Q.640-0.206~O_270 0.693 * 
• 8 * 0.275 0.428.0.306 O,414~0.369 0.4U5 0.235 * * 9 *-Ù.064 ù.167 0.528 0.132 0.565 0.083 o.~~~ * * 1 0 * o. 20 5 - o. 079 J. 25 5 0 .. 48 7 0 _ J,3 2 0.. 1 Ù 1 ù. 13 0 * 

11 * 0.191 ù.178 0.2·83,0.109 0 .. 331 0.117-0.03~ * * 12 * u.050 0.339 0.275 0.075-0.140 O~113 0.319 * * 13 * O.600-0,.3J9 O.649-J.850 0.413-0.5810.367 * * 14 * 0.215-0.19D 0.183 O.295-0.~45-0.1BO-O.02ù * 
* 15 * 0.580 O. 149-ù.273-0.528 0_ 154-0.J73-0:.197 * * lb * 0.416 0.iJ28 0.0010.547-0.059 0.5d1-0.179 * *' 17- * p.47b, O.312-U~231-0 .. 299-0;.033-0.195-0.4-95 * 
'*,~la * O.641-ù.~31 0.6120.0550.012-0.276 0.27J * * 19', * J.4bd 0.254 0.079 0.1040 .. 7013 O.HO O.44d :« 

.ENTIR E 
.5A.'1Pl.E: 

, . 
0.257 0.015 O.ldO 0.013-0_008.0 .. 002 0.091 

1 
" 

, ; 

" 

" l 
1 
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[" 

CO~BELA~IO~ COEPFICIENTS 
AT TI:1E T=15 33 

~------------------~----~--------------------------
-* 20\0[ * Vl1~' V.:1D Vl1D T T BW Bli * * NU.' * T EXX EYY EIX EYY EIX EYY * *-----*-----------------------------------------'* * 1 *,,0.065-0.070 0.144 O.268-0.043-0.5~95 0 .. 206-* * 2 *-0.0,+5-0.212-0.507-0 .. 232-0 .. 502-0 .. JK69-0.'343 * * .$ *-0.756-0.190 0.'188 0.023-0 .. 040 0.016-0.322 :li * 4 * ,).501 ù.05)' 0.543 0 .. 6430.393 0 .. 042 Q.374 • * ~ *-O.~09-ù_242-0.J17-0.14ô-O.178 0.185-0.397 * 
* b * 0.581-0.397-0.337 0.057-0.130-0.165-0 .. 383 * * 7 * ü.251 0.0130.425 ù.ù7ù 0.1570_1780.511. * 8 -*- ù • j 9 9 o. J 9 ~ o. 2 7 6 O. 11 3 - O. 1 9 5 o. 3 8 4 ,o. 0 4 1 ., * ':i *-v. U7~ 0.177 ù_ 435 O. 164-0. 060 O~ 163 0.640 ... * 10 *-ù.164 0 .. 159 0 .. 225 0.079 0 .. 255 0.265 0.114 ... 
-* 11 *-0.206 0.534 '0.392 ~.49.s 0.126 '0.157 0.101 • * 12 * 0.Cb2 0.3750.267 \.1yc149 0.582 0..254 0.239 * 

- -* 13 *-0.455-0.477 0.689 0.331-0.344-0.718 0.405·. * 1Lt *-0.1500.0360.1440.3450.150-0.008-0.420.· * 15. *-0.2670.217-0.020 0.116-0.331-0.120 0.123 * * 16 *-0.0250.2370.1010.32" 0.0500.422-0 .. 092 * * 17 *-0.320 0.323-0.434 0.218 0.202-0 .. 024-0.501 *, ~ * lB * 0.102-0.390 0,.615 0.186 0 .. 275-0.2650.164 .-

~~~::~~=~~2~-~:2~~(~:~=~:~~~-~:~09=~:~~~~:~~~~~ 
SAMP~J;:-O.124-0 .. 033 0.181,0.129 0.005-0.0020.068 

- /' ç 0 R R ELA T ION COEFFI CI ENTS 
AT TIME T=22 25 

_________________________ l __ ~ ______ ~ _______________ 

* RO\l * Vt1D niD ' Vl1D T l .B-~ BW ... 
-* NO. *' T- EXX EYY EXX EYY EXX EYY .. * _____ fl: __ • ____________ -___________________________ * . " 
* 1 ' * 0.455-0.037-0.002 0.060 Q. 295- O. 451 0.167 * ,* 2 *-ù. 53 '.;1- 0.28 S- O. 51. 1 0.298 o. 327-0 .. 646-0~ *' 

-

* 3. * . û • .24':1- 0.055 0.135-0 .. 18::3 0.4 1 7 0.003 -i0. 5 ,.. 

* 4 * 0.302-0.018 0.488-0.003 0.417 0.093 0.347 * * 5 * 0.217-0.574-0.335-0.007-0.421 0.OÙ7-0.626 • 
* 0 * 0.124-0.177-0.274 0.145 0.095 0.13 b-O. 2d 1 .. 
* 7 *-0.331-0.043 U.394-Ù.090-0.063 0.231 0.5~6 * * 8 * ù.027 O.37Q,O.252 0.149-0.15 0.389-0.023 * * 9 * û.02ti O.J11 J.377 0.0600.531 0.291 0.639 *" * 10 *-:- o. ô 11 O.05S 0.218-0.260-0.307 0.238 0 .. 224 * * 11 *-O.22tJ 0.698 0.396-0.36 2-0. ~5ù U" S 7 4- o. Ù !+ ~ * * 12 *- o. 050 0_253 0.22 cl-O. 252 O .. 01~ ù.28~ 0.263 * 
* 13 *-0. O~2-0. 233 0.684-0.228-0.310-0.665 0.347 " * 14 * 0.233-0.095 0 .. 0 12-0. 287-0. 17 9-0.ùda-o. 428 • 
* 15 *.- ù~ 29b 0 .. 164-0,,039-0 .. 325 0.015-0.197 0.076 *' * 16 * 0.344-0.022 0.095-0.172 0.463 O.3L+3-0.114 " * 17 * ù.017 O. 3 5 6- ù. 3 1 0 - 0" 4 7 J o. 15'1 o. 04 9-,0. 25 Ù " '* 18 *-u. 09o?" 0.625 0 .. ~2 0 0.735 0.024-0.355 0.049 *' * 19 * \).40S O.17ô-O.041 O. 133-0.201-0.133 ù.277 *' ---------------------------------------------------

,.s:-J':'I-iiE ~ 
SA. ,'1 PL E : - a • 045':" O! G 1 8 Ù .. 1 ij 3-o. Ob LJ 0.037-0.001 0.0 ... 5 

, ' 

\ 
1 

, 

\ 
~ 
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/ 
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coaB ELAT l ON COEF?TC lENTS 
AT TIME T=29 9 

;-HoJ-;--v~D---V i1D ---V;r;---T--T-----ËW--BW--; 
.,. NO. * TE).}. EYY EXX EYY EXX EYY * . *-----*----------------------------------------~--* 
* 1 
~ 2 
* 3 * ~ * 5 * U *' 7 * 8 * 9 * 1 Ù *' 11 * 12 * 13 * 14 * 15 * 1 b * 17 * 18 * 19 

a-I. TIR E 

*'-J.:bO-O.689-0.057-0!241-0 .. ~34-0.:01 0.070 *' * O ... ù57-0 .. 194-J.6J6-0.327-ù .. 518-0 .. 523-0.329 -*' * 0.012-0.259-0.213 0.2cl4-0.142-0.078-0~J11 * 
*-0.141 0.0670 .. 317 0.2830.457 0 .. 208 O .. liil9 * *' O.lù .. -ù.5b5-0.155 0.276-0.193 0.073-0.617 * 
,.. ù. 132- ù. 004- 0.084-0.065-0.459 0.301-0. 00t> *' 
*-0.bJ3-0 .. 149 J.469-0.114-0.342 0 .. 118 0_5~4 * * ih-,473 0 .. ~83 0.2110.316 J.308 O.435-0.0l:3LLt* * ù.OJ0 0.2'09 0.102 0_419 G.360 0.223 0.591 * 
*-J.161 0.082 0.165-0.078-0 .. 105 0.209-0 .. 039 * 
.-0.5.:d 0.661 0 .. 230-0.237 0.086 0.504-0.'40Ù 'je 

*-0.220 0.1640.158 O.b23 0_1110.168 O.27b * 
*-0.13:'-0.286 0.551 0.009,0.625-0.5970.221 ... 

::g:,g~-8: 81 J-~: 89~rg: ~§3:3: ~i~8: a~4-g: ~g% : 
* O.2S1-Q,,"Cb9-J.047-0.48~-ù.ù7,, 0.125-0.080 * 
*-0.2310.437-0.123 O.710-0.217-J_ù29-0.070 * 
*-0.~80-0.ÔJO 0.392 O.28o-û~011-0.08' O.Oci7 * 
* 0 .. 101 0.0540.063 0.286-0 .. 090-0.0910.214 * 

~~1PLE:-0.125-0.040 0.095 0.056-"0.059-0.026 0.023 

CORREtATION COEFFICIENTS 
AT..,TIJ1E T=41 59 

--------------- -~-\------------------------------
* ROw * VMO VMD VMD T T Bi Bw * * NO. * T EXX BYY EXX EIY EXX EYY * *-----*--------------------------------------* * 1 ~-0.553-0.695 0.106-0.001-0.080-0.390-0.041 * * 2 $-0.3.15-0.275-0 .. 683-0.012 0.718-0.594-0.569 * 
* 3, *-ù.241-0.260 0.17,3-0.2390.715-0.069-0 .. 4-32 * *' 4 *-ù.SJd 0.158 0.476-0.365 0.129 O~362 0 .. 478 * *' 5 *-0.280-0. 535~O.136 0'.267 0.033 0.084-0.517 * * b *-J~255-ù.007 0 .. 146 0.134 0.167 0.158 0.032 * (\ *' 7, * U.Ù94 0.095 0.303 0.482-0.044 0.212 0.237 * 

'f * 8 *-0.1370.5540.2940.065 O.2Jtl 0.4,7,80.003 * 
* 9 * 0.0910.137 0.107-0.708 0 .. 314 0 .. 120 O.5~5 * * 10 *-0.559 0.077 0.140 0.245 0.360 O~325-0.11U * * 11 *-0 • .287 ù.83-9 0.135 0 .. 117 0.409 '0.364-0.580 *' * 12 *-0.7000.3140.247-0.074-0.220 0.524 0.270 * *' 13 *-ù.494~0.272 0.594 0.224 0.178-0.605 0.189 * 
• 1 LI *- U. :J éi b - 0 _ 1 ° 1 0 .. Ü 1 9 ù. 2 8 5 ù. b 13 - ù. 3 4 9 - O. 56 7 '1< * 15 *-0.307 0.025 0.127 O.J59-ù.b78-0.J52 0.187 * 
'" 16 *-0.41d ù .. 029-0.ù!:l9-0.37'J 0.579 ù.14t3-ù.108 * 
*' 17 *-0.473 0.36b-0.2ô9 -0.149 0.445 0.102-0 .. 310 * * 16 * ,0.11ù-u.496 0.561 0.o3J 0.,373-0.079 0.193-* * 1~ .-C.507 0.176-0.101-0.010-'0.2b1 0.,051 ù.305 *, 
------------------------~-------------~--------~---

EN 'l' IR E 
SA21PLE:-lJ.,333 0.009 ù.J1:I9 0 .. 0710.19,0 0.020-0.030 

Î 


