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AAEC LIB/BIB HO. 370 

FRACTURE BEHAVIOUR OF UNIRRADIATEB AND IRRADIATED STEELS 

A bibliography of relevant work from the 

staff of the l^avai Research Laboratories» Washington, D.C. 

r'l95l -1972" 

Cespiled by P. Jean Gsue 

Cctcbar 1972 

fas ssarch %?as ©utter rather than subject» orientated. 
It includes publications of staff «ho have left !?a.L but 
ccatisusd publishing £» fch® seas®  field. Relevant publicat- 
ion« of P.A. Ssidt Jr. (Sattalle-E&rtfe&eat fc&ea ML)  and 
y.F. Bro»n Jr. (I3ASA Lewis ggeaearch Center) hava been 
included, hy adaption, for tha full period as thair work 
has büsn allied with th&fc of HU,. Authors with no affiiiafc« 
leas after their n^aa are frosa $Si,. 

Lifcarafcure search covers th® period 1951 - Septgabar 1972. 

Abstracts searched sjeraj 

Nuclear Seleses Abstracts (USA) 1951 - 1972 (19) 

E&säneering Index (El) 1953 - 1972 (5) excluding 1971 and 

January 1972 

Metallurgical Attracts (MA) 1950/51 - 1965 excluding 19S5/5S 

Matals Abstracts (MA) 1969 - 1972 (7) 

Scientific end Technical Aarospaca Report® (STAH) 1963 - 1972 

(15) 

ASMS Transactions Cissaiativa ladax 1950 - 1970 

DISTRIBUTION OF THIS DOCUMENT IS UNUWI^O 
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BSUOGgAFHIES; FRACTtmS PHÖPEStTlES; FftACTURBS; KlüKATSöl«; 
RADIATION EFFECTS; STEELS 



B1BLT0€IU?HI£S AND REVIEW ABTICLES 

B&OWN,< 8.P. 

ARPA coupling progress on stress corrosion cracking. 2nd ed. 

Final report. 200p. revised 

(abstracts of achiaveaisnts $ raferences) 

13U.-7329  AD-733442  ARPA ortfar 878  (27 October 1971) 

STAR 10 (9)  p.1220  N72-1855S  (1972) 

DEFENSE BOCUKEgrrATICH CBHTSU Dafensa Supply Agency, teaerea 

Station, Alexandria, Virginia 

ßsbrittlemant, a BSC bibliography, March 1963-Septaator 

1971. lOOp. 

(ravisas mi up4&tm  an earlier bibiiegrapfey A> 708900 

on th® ©asaa subject) 

BSC-?Ä§«72-2i»l  ÄD-742Ö0Ö  (Hay 1972) 

I,  P. Jean 

Tha effect ©£ nsntrea irradiation ©a alii afi.# low alley 

staalj a bibliography, 1969-Jssne 1971.  32p. 

A&EC LIB/BIB Mo. 302  (July 1971) • 

PILLXMX» M.S. 

Evoiutiea ©f @«gi»§@ring principles for feactara-aafa 

design of steal structures, lllp. 

KIL-6957  JIB-697631  (23 September 1969) 

8 (9)  p. 1744  1170-22414  (1970) 



2. 

BIBLIOCRAFHIES AMP REVIEW ARTICLES 

SACHS, G. and BROUN, W.P. Jr. (Syracuse Univ. N.Y., Research 

Inst. and National Advisory Cotsaittee for Aeronautics) 

The notch sensitivity of high temperature alloys. 

Literature survey. 97p. 

HP-8428  (June 1957) 

KSA H:  11985  (I960) 

STIELE, L.E. 

Neutroa irradiation eskrittleaant of reactor pressure 

vessel steal« 142 refs. 

At. Eaergy Eaview 7 (2)  3-133  (1969) 

KSA 23t  41683  (1969) 



3. 

1972 

CROOKEÄ, Thomas W. 

Basic concepts for design against structural failure by 

fatigue crack propagation. 38p. 

KEL-7347  AD-736618  (13 January 1972) 

STAR 10 (13)  p.1813  N/2-22926  (1972) 

fREED» C.N.j SULLIVAN» A.M. end STOOP» J. 

Crack growth resistance characteristics of high strength 

sheet alloys. Final report. 23p. 

ML-7374  AD-738424  (31 January 1972) 

STAR 10 (15)  p.2043  Ü72-24694  (1972) 

KHAFF?» Joseph U. j LMB» Curtis L. and SDMÄIBS» Kirfch 1. 

Corrcsiea-aBd-ereep-induced Instability sssdeiisg of 

fstlgua-crackiag £a various alloys. Interim r@f>©st. 42p. 

HRL-M-2399  AD-737630  (February 1972) 

Sft& 10 (15)  p.2Q&2  H72-24599  "(1972) 

SESIPAN» C.S. Jr.} SMITH, H.H. and PIEFM» A.B. 

Effect of cyclotron-injected helltaa oa fatigue characteristics 

of stainless steal 

Trans. Aaar.' Huel. SOG. 15(1)  251-2  (Jua® 1972) 

18th atsauai AHS conference, Las Vegas  (18 June 1972) 

ESA 26 (18)  43686  (1972)  no abstract 

SESPAN, C.Z. Jr. (MIL) and ueElSOY, W.H. (WADCO Corp.» ßichlend, 

Wash.) 

Bievated-temperature dosage functions for neutron esbrittie- 

taent in pressure vessel steels 

Kucl. Techsoi. 13 (2)  185-93  (February 1972) 

NSA 26 (5)  9835  (1972)  MA 5 (5)  16-0169  (1972) 

rmmni «fr MM tmmrämuf 



4. 

1972 

SMIDT, F.A. Jr. and SPRAGUE, J.A. 

Solute effects on defect microstructure in irradiated iron 

Trans. Aroer. Hucl. Soc. 15 (1)  244-5  (June 1972) 

I8th annual ANS conference, Las Vegas  (18 June 1972) 

KSA 26 (18)  43000  (1972)  no abstract 

STEELE, L.E. 
Nuclear reactor containment and nuclear materials fracture 

toughness standards 

Trans. Amer. Nucl. Soc. 15 (1)  225-6  (June 1972) 

iSth annual AHS conference, Las Vegas  (18 June 1972) 

KSA 26 (18)  44656  (1972)  no abstract 

STEELBs L.E. md  HAWTHORNE, J.R. 
Standard specifications for csiniiaising radiation effects 

la nuclear structural eaetali» 

Trans. Ataer. Kiel. Soc. 15 (1)  226  (June 1972) 

18th emual ANS conference* Las Vegas  (18 Jusa 1972) 

KSA. 26 (18)  43596  (1972)  no abstract 

1971 

„.I, CD.? KIES, J.A. end BROUN» B.P. 

A constant K specissen for stress corrosion cracking testa 

Mater. Res. Stand, li (4)  30  (April 1971) 

HA 4 (8)  22-0754  (1971) 



1971 

BEACHEM, CD.; LUPTON, T.C. and BROW, B.F. 

A ne« technique for examining microscopic fracture processes 

at crack tips 

Met. Trans. 2 (1)  Ul-3  (January 1971) 

MA * (7)  31-1392  (1971) 

BEMm. A.L. Jr. (Batteile-Northwest, Richlend, Wash.); 

KOAGIAKD, R.G. (Batt.ll. Memorial In.t., Columbus) and 

SMIDT, F.A. Jr. (NRL) 
Fracture mechanisms and radiation effects 

Fracture; an advanced treatise, vol. Ill ed. H. ll.bo-it.. 

New York, Academic  (1971)  pp.535-37 

N&A 25:  27270  (1971)    El 1972 (4)  p.210  ~. *>»* 

BRONN, B.F. 
ARPA couple progrm on »tress eorrosion cracking. 2nd ed. 

Final report. 2Q0p. revised 

MRL-7329  AD-733442  ARPA order 678  (27 October 1971) 

STAR 10 (9)  P.1220  K72-18555  (1972) 

CR00KER» T.W. 
Effects of tension-expression cycling on fatigue cracic 

growth in high strength alloys. Up. 

NHL-7220  (27 October 1970) 

J Eng. Znd. (Trans. ASHB B) 93 (4)  803-904  «towabr 1971) 

N&A 25*  22053  (1971) «*l 26 (13)  31521  (1971) 

El 1972 (5)  p.350  no. 27120 

CO0DE, R.J. sad JUDY, R.W. Jr. 
Fracture-safe design of aluminium and titanium alloy structures. 

34p. 

HEL-7281  (3 November 1971) 

HSA 26 (10)  25080  (1972) 



1971 

HAWTHORNE, J.R. 

Postirradiation dynamic tear Charpy-v performance of 12-in. 

thick A533-B steel plates and weld metal 

Nucl. Eng. Des.  i: (l)  116-30  (1971) 

NSA 25:  ! 55586  (1971) 

HAWTHORNE, J.R. (NRL) and FORTNER, E. (Alliance Research Lab. 

Bahcock 6. Wilcox) 

Radiation and temper erabrittlement processes in advanced 

reactor weld metals. 8p. 

ASMS paper 71-WA/PVP-ll for meeting (28 Noveaber-2 December 1971) 

El 1972 (4)  p.225  no. 23818  no abstract 

HAWTHORNE, J.R. 

Temperature dependence of phosphorus influence on radiation 

embrittlement sensitivity of reactor vessel steels 

Trans. Amer. Nucl. Sec. 14 (1)  165-6  (June 1971) 

17th annual taaeting ANS, Boston  (13 June 1971) 

NSA 25:  40082  (1971)  no abstract  MA 4 (11)  16-0360 

(1971) 

IRWtft, G.R. and PARIS» P.C. (Lehigh Univ., Bethlehea, Pa) 

Fundamental aspects of crack growth and fracture 

Fracture 3 (Engineering fundamentals and environmental effects) 

1-46  (1971) 

El 1972 (4)  p.198  no. 21044 

JUDY, R.W. Jr. and GOODS, R.J. 

Fracture extension resistance (R-curve) characteristics 

for three high strength steels. 18p. 

NRL-7361  AD-737192  (2 November 1971) 

NSA 26 (8)  19906  (1972)  no abstract  STAR 10 (14)  p.1899 

N72-23573  (1972) 



7. 

1971 

JUDY, R.W. Jr. and GOODE, R.J. 

Stress-corrosion cracking of high-strength steels and 

titanium alloys. 32p. 

NRL-7371  (23 November 1971) 

NSA 26 (13)  3H00  (1972) 

KRAFFT, J.M. and GRAY, R.A. 

Effects of neutron irradiation on bulk and esicro flow-fracture 

behaviour of pressure vessel steels 

Practical application of fracture mechanics to pressure-vessel 

technology, conference held London (3-5 Hay 1971). London, 

Institution of Mechanical Engineers  (1971)  pp.93-102 

NSA 26 (14)  33974  (1972) 

KBAFFT, J.M. 

Tests for fracture strength, static to ispact 

Measuresseat of mechanical properties. (Techniques of Esetais 

research, vol. 5 II) K«w York, Wiley-Interscience  (1971) 

pp.1-102 

MA 4 (10)  22-1017  (1971) 

LANGE, E.A. 

Fracture toughness: an engineering design parameter 

Mat. Eog. Q. 11 (4)  31-9  (November 1971) 

KA 5 (3)  22-2016  (1972) 



1971 

LOSS, F.J.; HAWTHORNE, J.R.; SERPAN, C.2. Jr. and PU2AK, P.P. 

Analysis of radiation-induced embrittiement gradients on 

fracture characteristics of thick-walled pressure vessel 

steels. 9p. 

CONF-710512-8  ASMS paper-71-PVP-7  (28 January 1971) 

J. Eng. Ind. (Trans. ASME B) 93 (4)  1007-15  (Noverber 1971) 

1st national congress cm pressure vessels and piping, 

San Francisco (10 Hay 1971) 

KSA 25i  42841  (1971) and 26 (13)  51560  (1972) 

MA 5(5)  16-0118  (1972)    El 1972 (5)  p.230  no. 27076 

LOSS, F.J. 

Effect of mechanical csrsstraiat oa the ften&tut® characteristics 

of thick-section steel 

Nuci. Eag. Bss. 17 <1)  16-31  (1971) 

KSA 25*  55512  (1971) 

LOSS, F.J. 

Engineering significance of statistical and temperature induced 

fracture Eiechaaics toughness variations ©a fracture-safe 

assurance. Interim report* 23p. 

ML-7353  AS-734665  (2 Deeeaber 1971) 

STAR 10 (11)  p.1487  H72-2Q5ÜÖ  (1972) 

LÖSS, P.J.; HAWTHORNE, J.R. and SEEM, C.Z. Jr. 

Reassessment of fracture-safe operating criteria for reactor 

vessel steels based on Charpy-V performance. 28p. 

ERL-7152  (8 September 1970) 

J. Basic Eng. 93 (2)  247-58  (June 1971) 

NSA 24i  46714  (1970) and 26 (1)  293  (1972) 

MA 4 (11)  31-2609  (1971) 



9. 

1971 

PELLINI, W.Ü. 
Integration of analytical procedures for fracture-safe 

design of Rtetal structures. 79p. 

NRL-7251  AD-723190  (19 January 1971) 

KSA 25:  39623  (1971)    STAR 9 (19)  p.3137  N71-31945 

(1971) 

PELLINI, Willisa S. 

Principles of fracture safe design. I and II 

Welding J. 50 (3)  9is-109s  (March 1971) and 50 (4) i47s-62s 

(April 1971) 

MA 4 (9)  22-0925 and 55-0857  (1971) 

SEPtFAN» Charles 2. Jr. 

Implications of the differences in neutron spectra 

predicted for reactor pressure wails by transport and tha 

PBfG codes 

Kuel. Eng« *>*■• l6 *l>  24"34  ^y W71' 

USA 25:  51217  (1971) 

SERPAB, C.2. Jr. 
Measured versus calculated fluenca eKtrspolatisns for 

reactor vessel surveillance analysis 

Trans. Amer. Kucl. Soc. 14 (1)  l§&  (Jww 1971) 

17th annual raseting AI?Sg Boston  (13 Juaa 1971) 

RSA 25:  41622  (1971)  no abstract 



10. 

1971 

SERPAN, C.Z. Jr. 

Reliability of ftuence-embrittlcraent projections for 

pressure vessel surveillance analysis 

Nucl. Techaol. 12 (1)  108-18  (September 1971) 

USA 25s  44116  (1971) 

SOIPAN, C.Z. Jr. 

Temperature and neutron-spectral dependence of pressure 

vessel steel esbritfcleseat 

Tran«, teer. Kucl. Soc. 14 (2)  586-7  (October 1971) 

Joint ANS dieting, Hiasi Beach  (17 October 1971) 

KSA' 26 (2)  2564  (1972) no abstract 

SBtPAH, C.2. Jr. mä ÜATSÖM, H.B. 

Through-thickness neutron £iu©aca and esbristieasat 

gradients in reactor pressure vaasala 

Nucl. Techaoi. 11 (4>  592-601  (August 1971) 

USA   25i  41389 (1971)   MA, 4 (12)  16-0402  (1971) 

SKAHIHIAH, P.} SHITH, H.H. and HATSOM, H.E. 

Fatigue crack growth la typ® 316 stainless steel at high 

tessperatura 

J. Eng. Ind (Trans. ASME B)  93 (4)  976-80  (Hoves&er 1971) 

MSA 26 (13)  31523  (1972)    El 1972 (5)  p.345  no. 27551 

MA 5 (5)  31-1013  (1972) 



11, 

1971 

SMIDT, F.A.    Jr. 

Correlation of microstructure end strength during stage III 

annealing of irradiated vanadium 

Radiat.  Eff.    10 (4)      205-14      (September 1971) 

NSA    26 (5)      9827      (1972) 

SMIDT,  F.A. Jr.    and    STEEL, L.E. 

Residual elements and irradiation tesbrittiesäent.    22p. 

KRL-7310      (25 May 1971) 

NSA    25:      55577      (1971) 

STEELS, L.E.; SESPA29» C.Z. Jr.? HATSC3» M.Sa| KJUfTEOtHE, J.A.'0£ä 

SMIDT, F.A. Jr. 

Irradiation, effects on reactor structural eiatariats. 

Quarterly progress report, 1 f&vesaber 1970-31 Jgsuary 1971. 

34p. 

MEL-ÜI-2214     A3-721ÜS3      (15 Pebrusry 1971) 

HSA   25:      49481      (1971) STAR 9 (15)      p.2448     E71-2729© 

(1971) 

STEELE, L.E.j KAOTHQKHE» J.R.J SHAHIHXAH, P.| SMITH, H.H.t SHIBT, P.A. 

Jr.; IJATSOH, H.E.; SPB&SUE, J.A. &ni SE&FAH, C.Z. Jr. 

Irradiation effects of reactor structural Eififcorisis. 

Quarterly progress report, I Atigtsst-31 October 1971.    52p. 

ERL-*m-2369     AD-735872      (15 tfovotor 1971) 

STAR    10 (12)      p.1642      N72-2165»      (1972) 



12. 

1971 

STEELE, L.E. end SERPAK, C.Z. Jr. 

Procedures for interpreting the structural 'implications of 

radiation-damage surveillance results on nuclear pressure 
vessels. 22p. 

HRL-7358  (6 October 1971) 

HSA 26 (9)  20933  (1972) 

1970 

ACHTER, M.S. 

The gm edaorption jsodel for crack propa^Uoa 

Report of KL progress (Jtme 1970)  p.15-19 

STAB 8 (IS)  p.3361  N70-3364?  (1970) 

BSOtflf, B.F. 

ARPC coypllag pro^sa on stress-corrosion cracking.    Final 
technics! report.    192p. 

KEL-7168     4D-7130S9     AEFC order 878      (21 Septetaber 1970) 
Sftft    9 (3)      p.396      N71-13397      (1971) 

BE0ÜM, B.F. 

Stress-corrosion «ackinas a perspective r@vi^ of the problem. 
27p. 

NEL-7130  AD-711589  ARPA order 878  (16 June 1970) 

Stm   9 (2)  p.243  M71-11696  (1971) 



13. 

1970 ; 

BROWN, H.P. Jr. and SRAWLEY, J.E. (NASA Lewis Research Center, 
'] 

Cleveland) I 
i 

CcHsnentary on present practice 1 

ASTM special technical publication 463t  216-48  (1970) f 

Review of developments in plane strain fracture toughness testing, j 

ed. W.F. Brown Jr. | 

HA 4 (3)  22-0293  (1971) j 

| 

CÜ0LEY, L.A. and LAI1GE, E.A. | 

Vertical drop-weight sachine for conducting drop-weight KDT, | 

drop-weight tear and dynamic tear tests. Final report. I7p. | 

KftL-6993  AB-700934  (16 January 1970) 1 

STAR 8 (13)  p.2363  N70-2&977  (1970) | 

CSQdSER, T.U. and IARGEf E.A. j 

Kow yield strength and fracture-toughness considerations can | 

influence fatigue-dssign procedures for structural stasis 

Welding J. 49 (10)  488s-96s  (October 1970) 

MA 4 (3)  31-0547  (1971) 

CROOKEl, T.W. and tmSE9  E.A. 

The influence of yield strength and fractyre toughness oa 

fatigue design procedures for structural steels. Final 

report. 23p. 

MlL-7036  AD-702737  (19 February 1970) 

STAR 8 (20)  p.3827  K70-36338  (1970) 



H. 

1970 

FORTNER, Edward (Babcock and Wiicox Co., Alliance Ohio); 

HAWTHORNE, J.R. (NRL) and GRANT, S.P. (Babcock & Wiicox Co., 

Lynchburg, Va) 

Experimental development of radiation resistan* 85,000 psi 

yield strength reactor vessel low alloy steel filler metal 

(preirradiation evaluation). 8p. 

C0NF-7Q0421-1 New Vork, ASME  (18 February 1970) 

ASME metal engineering conference and ANS welding show, Cleveland, 

Ohio  (April 1970) 

KSA 24i  48861  (1970) 

FREED, C.N. 

Application of side grooves in  the deteraifgatien of K     for 
Ic 

high-strength metals 

ISI publication 120s  29-41  (1970) 

Fracture toughness of high-strength saterialsi theory end 

prentice, conference, Sheffield  (March 1968) 

HA 4 (1)  22-GOi?  (1971) 

FREED, C.N. 

Effect of short fatigue cracks on plane strain fracture 

toughness 

EBg. Frsctura Mechanics I (4)  729-31  (April 1970) 

m   3 (9)  31-1712  (1970) 



15. 

1970 

FREED, C.N. and PUZAK, P.P. 

Mechanical considerations in fracture characterisation of 

narrow-gap weldaents. I7p. 

KRL-6877  AD-687402  Interim report  (April 1969) 

Melding J. 49 (4)  l4ls-7s  (April 1970) 

STAR 7 (19)  p.3596  K69-33790  (1969) 

MA 3 (8)  55-6623  (1970)    El 1970  p.3780  no. 50286 

CRAY, Robert A. Sr. 

Charpy-V notch ductility characteristics of neutroa-irradiatioa 

A537-B end A350-LP2 steel waidaents. I7p. 

SHL-70Ö6  AB-701322  (16 Jaauary 1970) 

STAR 8 (13)  p.2393  H70-27O15  (1970) 

CRAY, Robert A. Jr. and HAHTK0&SS3» J. Russell 

Hechaaicai properties behaviour of neutron irradiated 

12 Ni-5 Cx-3 Ho earging steel plat® ©ad cestpaalea wsld ssfcal 

Bud. Esg. Basiga 11«  381-92  (April 1970) 

USA 24J  32473  (1970) . ^ 

HAVTK0RNE, J. Russell 

Demonstration of improved radiation embrittlsMat resistance 

of A533-3 steel through control ©f seiseted residual eigseats. 

33p. 

E81L-7121  AB-714166  (29 Iky 1970) 

ASTM special technical publication 484i  96-127  (1970) 

Irradiation effects on structural alloys for nuclear reactor 

applications, sysiposiua, ffiagara Falls (Tortmto)  (29 Juaa-l July 

1970) 

KSA   25:      2757    and   42907      (1971) MA   5 (5)      16-0127      (1972) 

LTAR   9 (6)      p.870     K71-16Ö33      (1971) 

mSMM*Mf<r**wi^m*#-,*mfaAfi*i&*i*<n 



16. 

1970 

HAWTHORNE, J. Russell 

Neutron erabrittletaent characteristics of A533-8 electroslag 

weldments 

Trans. A-ner. Kucl. Soc. 13:  613-14  (November 1970) 

ANS meeting, Washington  (November 1970) 

NSA 25s  4833  (1971)  no abstract 

&WFHQRNE, J.R. 

Pestirradiation Charpy-V and dynamic tear shelf level 

performance of 12-in. thick A533-B plates and «aid faetai. 12p. 

I^L-MR-2114  Ä3-706004  (April 1970) 

MSA 25*  701  (1971)   STAR 8 (18)  p.3363  N70-3S969  (1970) 

HAUTKPRNE, J.R. (HäL) FÜETNEU, E. and CUNT» S.P. (Babcock & 

Wilcox Co.) 

Radiation resistant escseriseiitäl weld tsetcls for advanced 

reactor vessel steels 

Balding J. 49i  433s»60a  (October 1970) 

USA 24i  48367  (1970)   MA   4 (3)  55-0153  (1971) 

HÄirFKÖRNB, J. Russell  '  .  ' 

Treads in Charpy-V shelf energy degradation sad yield strength 

increase of neutron-embrittled pressure vessel steels. 28p. 

HEL-7011  A9-700233  (21 October 1969) 

Kucl. Eng. Design 11t  427-46  (April 1970) 

NSA 24:  19470 and 30000  (1970)   STAR 8 (12)  p.2220 

H70-25466  (1970) 

«_jkuM»4WMKiK»3a>4i 



17. 

1970 

IRWIN, G.R. (Lehigh Univ., Bethlehem, Pa) 

Fracture strength cf relatively brittle structures and 

materials 

J. Franklin Inst. 290 (S)  513-21  (December 1970) 
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El 1969  p.2873  no. 41028 



36. 

1969 

SERPAN, Charles Z. Jr. and WATSON, Henry E. 

Dose-rate effect on yield strength of neutron-Irradiated 

steel 

Trans. Amer. Nucl. Soc. 12:  576  (November 1969) 

17th conference on remote systems technology, San Francisco 

(November 1969) 

NSA 24:  623S  (1970)  no abstract 
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Symposium on fracture toughness concepts for &§ld&bl@ structural 
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NRL-6196  AB-60S940  (September 1964) 

STAR 3.(8)  p.1292  d65-l8362  (1965) 

GOODS, R.J.; KÜBER, R.W.; HOWE, D.G.; JUDY, R.W.; CROCKER, T.W» 

and others 

Metallurgical characteristics of high strength structural 

materials. Fourth quarterly report, February-April 1964. 

60p. 

KRL-6137  AD-602412  (June 19&4) 

STAR   (22)  p.3203  N64-30573  (1964) 

GROSS, Bernard; SRAHLEY, John E. and ESOWN, Hilliaa P. Jr. 

Lewis Research Center, Cleveland) 

Stress-intensity factors for a singie-edge-notch tensioa 

specisen by boundary collocation of a stress function. 13p. 

KASA-TN-B-2395  (August 1964) 

STAR 2 (18)  p.2596  N64-26418  (1964) 

HABTKORNE, J«R. and STEELS, L.E. 

In-reactor studies of lou-cycl© fatigue properties of a nuclear 

pressure vessel steel. 18p. 

HRL-6127  AB-606773  (2 June 1964) 

KSA 18:  40003  (1964)   STAR 3 (1) p.101  •N65-102S1  (1965) 



71. 

1964 

IRWIN, G.R. 

Crack-toughness testing of strain-rate sensitive materials, lip. 

ASME-paper 63-WA-217 for meeting (17-22 November 1963) 

J. Eng. Power (ASME Trans. A) 86 (4)  444-50  (October 1964) 

El 1963  p.1651 

JONES, Kelvin H. and BROWN, Uilliaa F. Jr. (MSA Lewis Research 

Center, Cleveland) 

Acoustic detection of crack initiation in sharply notched 

specimens 

KASA-&R-I8Ö 

Mater. Res. Stead. 4 (3)  120-9  (1964) 

STAR 2 (14)  p.1766  1164-21304  (1964) 

ELISE, E.P. sad JELLISÜM» J. (Dspt. Chemical Esgisaeriag, Catholic 

Univ. of America, Washington, D.C.) 

Effect of austeaitising tes^eraturas oa cooling transformations 

ia 43 xx steels 

ASS fssas. 57 (1)  186-98  (March 1964) 

El 1964  p.948 

KLIER, E.P. (Catholic Univ. o2 Assrica, Washington, B.C.); 

BOMS, 6. (Harvard Univ., Washiagtoa, B.C.) and LIM, J.M. 

(Univ. of Pennsylvania, Pa) 

Sesae factors that tsodify slow crack propagation in high 

strength sheet raatal 

ASTH Pxoc. 64« 649-68  (1964) 

El 1965  p.2243 

is £ 



72. 

1964 

KOQISTRA, L.F. (Babcock & Wi.'cox, Barberton, Ohio); LANGE, E.A. 

(NRl) and PICKETT, A.G. (Southwest Research Inst., San Antonio, 

Texas) 

Full-size pressure vessel testing and its application to 

design 

J. Eng. Power (Trans. ASHE A) 86 (4)  419-28  (October 1964) 

KRAFFT, J.M. 

Correlation of plans strain crack toughness with strain 

hardening characteristics of low, medium and high strength 

steel 

Appl.'Hater. Res. 3 (2)  88-101  (April 1964) 

SI 1964  p.2006 

LANGE, E.A. and FELLINI, U.S. 

Drop weight testing and fracture safe design 

Mod.Cast. 46 (6)  750-9  (December 1964) 

El 1965  p.2436 

LABGE, E.A. (NRL)j PICKETT, A.G.; WYLIE, R.D. (Southwest 

Research last., San Antonio, Texas)? BEACHEM, CD. and 

DAKLBERG, E.P. (l?RL) 

Failure analysis of PVRC vessel no. 5. Parts 1 and 2. 

(Part 1.  is written by  the first three authors, part 2 by 

the last two) 

Welding Res. Council - Bui. 98  (August 1964) 

El 1965  p.1878 



73. 

1964 

LÄNGE, E.A.; CROCKER, T.W. and MOREY, R.E. 

An investigation of the rotating-beam test for low-cycle 

fatigue crack propagation studies 

KRL-6056 AD-435560 (17 March 1964) 

STAR 2 <11)  p.1379  N64-18869  (1964) 

FELLINI, W.S.J GQQBE, R.J.J KUBER, R.W. and others 

Metallurgical characteristics of high strength structural 

materials. Sixth quarterly report. 95p. 

KRL-6258      AD-612620      (Decessber 1964) 
NSA    19:      20462      (1965) STM    3 (12)      p.2036      N65-22381 

(1965) 

PBLLINI, U.S. snd WÜZMi*  P.P. 

Practical considerations in applying laboratory fructurs 

test criteria to the fracture-safe design of pressure 

vessels 

J. Eng. Ps^sr (Tress. ASM A) 86 (4)  429-43 ' (Oetobsr 1964) 

KJZAK, P.P.; LLOYD, K.S.f GÖÖÖ2, R.J.J EÜBEE, R.W.; HOHEt D.O. 

and others 

Metallurgical characteristics of high strength structural 

materials. Third quarterly progress report. 55p. 

I1EL-6Q86     AD-432317      (January 1964) 

STAR 2 (14)  p.1739  K64-21226  (1964) 



74. 

L964 

SERPAN, C.Z. Jr. and STEELE, L.E, 

In-depth embrittlement of a simulated pressure vessel 

wall of A302-B steel.  10p. 

NRL-6151  AD-606696  (16 July 1964) 

NSA 19:  4715  (1965)    STAR 2 (23)  N64-32670  (1964) 

SERPAN» Charles Z. Jr. and STEELE, Lendell E. 

Neutron dosimetry sampling of the OMRE pressure vessel 

and grid plates. 23p. 

NRL-Meso-1523  (2 June 1964) 

NSA 19:  5484  (1965) 

SERPAN, C.2. Jr.; WATSON, H.E.; KAHTHORNB, J.R. and STEELE, L.i 

Yankee reactor pressure vessel survuillasce: evaluation 

of specimens exposed during the second core. ICp. 

KRL-6179  AD-609565  (18 September 1964) 

NSA 19s  11780  (1965)    STM 3 (9)  p.1521  N65-19445 

(1965) 

SMIDT, P.A. (General Electric Co., Richiand, Wash. Hanford 

Atomic Products Operation) 

Baaage csechanlsias 

EftJ-84281  pp.4.19-24  (15 September 1964) 

Metallurgy research operation. Quarterly progress reperts 

Juiy-Septeasber 1964 

NSA 19:  16216  (1965) 



75. 

1964 

STANLEY, John E. and BROWN, William F. Jr.  (NASA Lewis Research 

Center, Cleveland) 

Fracture toughness testing. 126p. 

NASA-TM-X-52030  (1964) 

STAR 2 (18)  p.2595  N64-25908  (1964) 

STEELE, L.E.; HAWTHORNE, J.R. and SERPAN, C.Z. Jr. 

Effects of neutron irradiation on the properties of 

reactor structural materials. 18p. 

NRL-Memo-1502  AD-433152  (20 January 1964) 

KSA 18s  40004  (1964)    STAR 3 (4)  p.638 N65-14294  (1965) 

STEELE, L.E. 

Neutron esibrittlsseat of reactor pressure vessel steels 

AD-609535 

Report of KRL progress pp.8-17  (November 1964) 

STAR 3 (9)  p.1520  N65-190SI  (1965) 

STEELE» L.E-.; HAWTHORNE, J.R. and MATSÜN, H.E. 

Irradiation effects on reactor structural materials. 

Quarterly progress report, 1 February-30 April 1964. 19p. 

NRL-Me»no-1534  AD-602159  (15 May 1964) 

KSA 19:  4716  (1965)    STAR 4 (11)  p.1923  K66-22119 

(1966) 

I! 
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76. 

1964 

STEELE,  L.E.; HAWTttORNE, J.R. and SEHPAH, C.Z. Jr. 

Irradiation effects on reactor structural materials. 

Quarterly progress report,  i Rsy-31 July 1964.    40p. and 

I Auglist-31 October 1964.    21p. 

NRL~KesBO-lS56      A0-447973      (15 August 1964) 

KRL-HH-1572      AB-609272      (15 ttovcabcr 1964) 

NSA    I9i       11781      (1965) STAR    3 (2)      p.309      N65-12299    and 

3 (8)      p.1304      N65-17987      (1965) 

STEELE, L.E. ami KMfTHORNE, J.R. 

New informaiios oa tssuttoa eä&rieEleisaise arsd es&rlttlesaent 

relief of r@sctor pressure vessel steels.    34p. 

t&L*6160     AD-6Q7494     C88F-S12-10      (7 teg«st 1964) 

AST!! 67th anauai e«®tiBg, Chicago     (Jsss® 1964) 

KSA    19:      2S59      (1965) STAR    3 (2)      p.282     H65-11779      (1965) 

STEELE, L.E. 

Keusron ««brlttleswne of reactor pressure v«ss@l steels 

Report of HtL progress pp.8-17      (Hovsabsr 1964) 

El    1965      p.1524 

mtSOK, H.E. and STEELE, L.E. 

Tb* KRL high-level radiattoa laboratory 

AD-6Q6SÖ9     pp.i-iO      (Stspl&sSmz 1964) 

Report of t&L progress 

HSA    19:      23117    and    22863      (1965) E£    1965      p.U90 

STAR    3 (2)      p.239      K65«U716      (1%5) 



77. 

1964 

VATSON, Henry E. and 3TEELE, Leadell E. 

The U.S. Naval Research Laboratory high-level radiation 

laboratory 

Trans. Äser. Kucl. Soc. 7s  403  (November 1964) 

Proceedings 12th conference on remote systems technology, 

San Francisco (30 Hovesber-3 December 1964) Hinadale, AMS (1964) 

pp.45-53 

KSA I9i  24S4» abstract given and 6036, no abstract  (1965) 

El 1965  p.1283 

1963 

ACHTES, H.&.    (imi)} BAfüX, C.J. Jr.    (Haval Engineering 

EKgserteeae Station, ite&apoiis» Hd. feroarls? HRL) and £H£TH, R.H. 

Effect of fatigue of gaseous eavirotaseets under varying 

temperature and pressure 

:. Soc. ATME Tran*.    227 (6)      1296-1301      (December 1963) 

El    1964     p.1143 MA    32     p.2Si      (1964) 

ACHTER» U.R. 
Mechanical behaviour of sssstals in vacuum 

lust. Environmental Sciences annual  technical seating» proceedini 

pp.385-94  (1963) 

El 1964  p.1150 



78. 

1963 

BFACHEH, CD.; BROWHa B.F. and EDWARDS, A.J. Jr. 

Characterizing fractures by electro» fractography. Part 12. 

Illustrated glossary. Section 1. Quast-clevas®. 

tnterusa report. 23p. 

KRL-HeJäo-1432 part 12  AD-416457  (June 1963) 

STAR 2 (9)  p.1196  N64-17618  (1964) 

BEACKEH, C.S. 

Electron fractographic study of influence of plastic strain 

conditions upon ductile rupture processes in metals 

ASM Trans. 56 (3) 318-26  (Septonbe'r 1963) 

El 1963  p.1219 

HASJTH0RH8, «*•&• &*&  STEELE, L.E. 

Systesa and techniques for ln-?«actor te^erature control 

of t&L irradiation experiments.    ISp. 

t3b»Keao*l486     AD-43Q7SÖ      (Dece&bar 1963) 
USA    I6t      11487      (1964) STAR    2 (17)      p.236?      K64-2S088 

(1%4) 

XRHUf» George R. 

• fracture by progressive crack extension 

ASD-T1&-63-140  AD-40677  pp.293-323  (flay 1963) 

SyttQQtlua on structural dynamics undeir high isspul'se loading» 

Dayton» Ohio (17-18 Septes&er 1962) 

STAR 2 (5)  p.622  N64-13444  (1964) 

WMW,  G.R. 
Theoretical aspects of fracture failure analysis 

Metals Eng. Quart. 3 (1)  24-30  (February 1963) 

El 1963  p.1220 



79. 

!963 

KLIER, E.P. 

The effect of a fatigue crack en the notch strength and 

fracture development in cylindrical specimens of heat-treated 

4340 steal. 16p. 

tat-5914  AD-414823  (24 June 1963) 

STAR 3 (1) p.82  K65-1C407  (1965) 

KLIER, E.P. 

The effect of specimen aise cm the fatigue craek»streegth of 

cylindrical apac&eena of heat treated 4340 steel* 17p. 

tStL-6012  AD-423226  (16 Bec®s&@r i%3> 

STAR 2 (13)  p. 1611  R64-20266  (WW) 

KQQXSTHA» Lambert P. (Bshcock & 'Wiicox Ca.» Isrb«3ri©9» 0Mo)j 

LAKGE, E.A. (SÜL) and PIOCETT, Andres* C. (Ssutbm&t Research 

last«, San Antonio) 

Fuii-sise» presssisre-ifssgel teatlag sad it;© sppLicdties. t® 

ASMS preprint 63-HA-293     C©lF-i©2»2©     (1963) 

ASHE 1963 trinter annual tseefclngp Philadelphia     (Ssv@ahar 1963) 

KSA   18t      6938      (1964) 

KRAPFT, J.H. and SULLIVAN» A.M. 

Effects of speed and t^gäperstaisa ©a crack toughness and 

yield strength ia .-slid steel 

ASH Trans.    56 (1)      160-75     (March 1963) 

El    1963     p.2114 



80. 

1963 

KRAFFT, J.M. 

Fracture toughness of metals 

Report of NRL progress p.4»16  (November 1963) 

El 1964  p.1145    STAh 2 (9)  p.1149  K64-17219  (1964) 

L4J&E, E.A.; CROG&ER, T.U. and KLIER, E.P. 

Tensile properties of explosively formed taild steel plate 

ASH Trans. 56 (3)  412-26  (September 1963) 

El 1964  p.1172 

FELLINI, U.S. and PU2AK, P.P. 

Practura ©aatysis diagram procedures for £rae£ur©-s@£a 

engineering design of steel structures. 55p. and 2Sp. 

MIL-592G  (15 March 1963) 

Welding Res. Council - Bui. Ssr. 83  (Hay 1963) 

El 1963  p.2114    STAR 1 (11)  p.785  K63-14S83  (1963) 

PELLXNX, U.S. and KI2AK, P.P. 

Hew principles for fracture-safe design of steel structures 

Report of HIL progress pp.9-28  (March 1963) 

El 1963  p.2114    STAR i (li)  p.785  K63-14738  (1963) 

PELLZHI, M.S. and PUEASC, P.P. 

Practical considerations in applying laboratory fracture 

test criteria to tha frscture-safe design of pressure vessels. 

34p. 

IS&L-6030  AB-426431  (5 Povesber 1963) 

A5ME winter annual meeting» symposium on behaviour of pressure 

vessel materials» Philadelphia (17-22 November 1963) 

STAR 2 (5)  p.642  K64-13840  (1964) 



8i. 

1963 

STEELE, L.E. and HAWTHORNE, J.R. 

Encapsulation technique for KRL irradiation effects studies. 

26p. 

NRL-Meao-1481   AD-43Q751  (December 1963) 

NSA 18:  13336  (1964)    STAU 2 (17)  p.2376  N64-25633 

(1964) 

STEELE, L.E.; HAHTKDRNB, J.&. ®ad UATSOHt H.E. 

Irradiation effects on structural materials. 

Quarterly progress report, 1 November 1962-31 January 1963. 

35p. and 1 February-30 Mpttl  1963. 15p. 

tmL-Msffio-1393  AD-600303  (15 February 1963) 

KEL-üsfao-1424  AD-420048  (15'Kay 1%3) 

USA 18s.  16527  (1964) ' and 19«  9735  (1965) 

STAR 2 (21)  p.3035  K64-29660  (1964) and 3 (i)  p.142 

K65-10216  (1965) 

STEELS, L.E.J HASnH0&R2» J.R» and SEäPAS, €•«•■ Jr. 
Irradiation effects on structural materials. 

Quarterly progress report, 1 itegust-31 ©stofeer 1963. 33j>* 

KEL-Mesio-1463  (15 Koiresbar 1963) 

KSA 19*  79SO  (1965) 

STEELE, L.E. and HAOTHOSM, J.S. 

Ksufcroa ssbrittles^st off reasfcor prsssur® vssssl steels. 

36p. 

KEL-5984  AD-423S26  (22 Ostobsr 1963) 

les  7307  (1964)   STA 2 (3)  p.309  1164-12260 (1964) 



82. 

1963 

STEELE, L.E. and HAWTHORNE, J.R. 

Neutron eobrittlesent of the Si-1 reactor pressure vessel 

compared with experimental observations on other steels 

Trans. Aner. Hud. Soc. 6t  150-1  (June 1963) 

KSA 17:  26171  (1963)  no abstract 

STEELE, L.E. and HAWTHORNE, J.R. 

Surveillance of critical reactor components to assess 

radiation damage. 29p. 

Preprint paper no. 67  New Yorlsa Engineers Joint Council  (1962) 

Ueiding Res. Council - Bui. Ser. 87t  18-23  (April 1963) 

HSA 16«  29468  (19e2)    El 1963  p.1365 

1962 

ACHTER, H.R. «Ml SHAHINIAN, P. 

Effect of enviroEsssat oa the strength of tsetais. 23p. 

national symposiusa oa effects of space environment on tnaterials, 

St. Louis  (7-9 Hay 1962) 

STAR 1 (2)  p.113  K63-10921  (1963) 

BOYLE, R.W.; SULLIVAH, A.M. sad KBAFFT, J.M. 

Daterainatioa of plane strain fracture toughness with 

sharply notched sheets. 9p. 

ASSE-paper 62-MET-B for Eating  (-13 April 1962) not in ASMS 

index 1957-1970 

El 1962  p.66 



83. 

1962 

BR0W1S, W.F. Jr.  (NASA, Lewis Research Center» Cleveland) 

New investigations relating to stress concentration 

under creep conditions: Susaaary of session 

J. Basic Eng. (Trans. ASMS D) 84 (2)  243-6  (June 1962) 

HAWTHORNE, J.R.J STEELE, UE. and PELLINI, W.S. 

How neutron exposure alters reactor steels 

Keen. Eng. 84J  64-2  (May 1962) 

KSA 17:  16752  (19*3) 

IRHIN, G.R. 

Analytical aspects of crack stress field problems. 28p. 

T & AM report 213  (March 1962) 

El 1963  p.2122 

IRHIN, G.R. 

Crack-extenstea fores for a part-through crack in a plata 

J. Appi. Mech. (Trass. ASMZ E) 29 (4)  651-4  (December 1962) 

discussion 30 (3)  475-6  (Septessber 1963) 

IBHIN» G.R. and SRAWLEY» J.E. 

Progress in development of creek toughness fracture tests 

'Kateriaipruefuag Materials Testing Materiaux 4 (1)  1-11 

(20 January 1962) 

El 1962  p.764 

IRUIN, G.R. 

Relation of crack-toughness esaasuremsnts to practical 

applications. 13p. 

ASM2 Paper 62-MET-15 for meeting (9-13 April 1962) not in ASMS 

index 1957-1970 

El 1962  p.764 



84. 

1962 

KRAFFT, J.H.; SULLIVAN, A.M. and BOYLE, R„W. 

Effect of dimensions on fast fracture instability of 

notched sheets 

Crack propagation symposium, Cranfield (September 1961) ed. 

Owen Jones. Cranfield, College of Aeronautics (1962)  p.8-28 

STAR 1 (20)  p.1606  N63-20034  (1963) 

KRAFFT, J.M. and SULLIVAN, A.M. 

Effects of speed and temperature on crack toughness and 

yield strength in mild steel. 24p. 

HRL-5776  (30 April 1962) 

STAR 1 (12)  p.824  N63-15366  (1963) 

KRAFFT, J.M. sad SULLIVAN, A.M. 

On effects of carbon and manganese content and of grain 

size en dynamic strength properties of mild steel. 28p. 

SSC-139  (27 December 1961) 

US Ship Structure Comittee 

ASM Trans. 55 (I)  101-18  (Sferch 1962) 

El 1963  p.1954 and 1962  p.1344 

LAIIGE, E.A. and KLIER, E.P. 

Study of fracture development and materials properties in 

PVRC vessels I and 2 

Welding J. 41 (2)  53s-6ls  (February 1962) 

El 1962  p.1061 



85. 

L962 

PELLINI, fc.S.j STEELE, L.E. and HAOTHGRNE, J.R. 

Analysis of engineering and basic research aspects of 

neutron embrittlement of steels 

Welding J. 41:  455s-69s  (October 1962) 

NSA 17:  2037 * (1963)    El 1963  p.2080 

STEELE, L.E. and HAWTHORNE, J.R. 

Irradiation effects on reactor structural materials. 

Quarterly progress report no. 1, 1 May-31 July 1962.    I4p. 

KRL-fteao-1351 

KSA    19:      996      (1965) 

1961 

QAHSC, G.J* Jr.; SMITH, H.H. snd ACifFÖi, M.R. 

High-tssperature fatigue in controlled enviromsnts* I4p. 

NRL-5665  (27 June 1961) 

HSA 16:  526  (1962) 

DAKEK, G.J. Jr.; SMITH» H.H. and ACHTER, M.R. 

An optical technique for the Esaasuresa»at of plastie 

bending strains at elevated tesperaturss. 6p. 

(nickel, 316 stainless steel, inconel JC) 

tSU>566i  (13 June 1961) 

KSA 15:  31119  (1961) 



86. 

1961 

HAWTHORNE, J.R. and STEELE, L.E. 

The effect of neutron Irradiation on the Charpy V and 

drop-weight test transition temperature of various 

steels and weld raetai3. 28p. 

NRL-5479  (3 March 1960) 

ASTM special technical publication 286  (January 1961) 

Symposium on radiation effects and radiation dosimetry 

KSA 14:  19513  (1960)    El 1961  p.926 

HAKTHORNE, J.R.; STEELE, L.E. and PELLIHI, W.S. 

Effects of nuclear radiation on the properties of reactor 

structural materials.    I8p. 

KRL-5731      (16 tfovesber 1961) 

KSA    16:      9263      (1962) 

HA'fTKORNE, J.R. 

Studies of radiation effects and recovery of notch ductility 

of pressure-vessel steels 

Iron d. Steel last. - Special report 69:  343-69  (1961) 

Steels for reactor pressure circuits; symposium, London 

(30 November-2 December i960) 

El 1962  p.873  no abstract 

IRWIM, G.R, 

Fracturing and fracture mechanics. 32p. 

T & AM report 202  (October 1961) 

El 1963  p.1171 



87. 

1961 

IRWIN, George R. 

Relatively unexplored aspects of fracture mechanics. 52p. 

T & AM 240  (October 1961) 

STAR 1 (9)  p.628  N63-U097  (1963) 

PELLINI, W.S. and SRAWLEY, J.E. 

Evaluating fracture toughness 

J. Metals 13 (3)  195-8  (March 1961) 

El 1961  p.1309  no abstract 

PELLINI, W.S. and SRAWLEY, J.E. 

Procedures for the evaluation of frscturs toughness of 

pressure-vessel materials. 26p. 

KSL-5609  <23 February 1961) 

KSA 15:  23731  (1961) 

SHAHINIAN, P. ? ACffTEE, U.R.    (iftL) sad PEtOIXKCTOif, ^.A. 

(üaiv. Marylaad) 

Effect of cold work end temperature on strength and 

structure of steel. 20p. 

Am. Soc. Metals preprint 234 for meeting (17-21 October 1960) 

ASM Trans. 55:  817-36  (1961) 

El 1960  p.1414 

SHANINXAH, P« and ACHTER, M.R. 

The effect of cold work sad temperature oa the strength 

and structure of steel. 

KRL-5603  (26 January 1961) 

MS.; 15:  21152  (1961) 

I ■Ill-Ill' *"! "-'"--" 



ö». 

19M 

STEELS, L.E. ftnd KAVTHORNE, J.R. 

Effect oi  Irradiation tetsperature of neutron-induced changes 

in notch ductility o£ pressure-vessel steel». 9p. 

KRL-5629  (13 April 1961) 

KSA 15:  25268  (1961) 

STE£LE» L.E. and HAVTHOSNE, J.&. 

Neutron»induced changes In notch ductility of reactor pressure 

vessel steels 

Trans. Ässer. tfucl. Sec.    4t  (l>  92-3  (Jutta 19&1) 

ISA IS*  21220  (!%l)  si© abstract 

STEELE» t.g. 

Practical neuteos» dosimtry for «teal irredlstloa studies 

Iron 4 Steal lost. - special report o9«  323-42  <1%1) 

SeaelJ for reactor pressure circuits; sysposiuffif t^adoa 

(SO fioveaber-2 Bsc«s&er I960) 

£1 l%2  p.870  no abstract 

i^m 

IEM» CD. end SRAVLEr» J.6. 

Cesck propagation test« of high-atrength sheet ssterlais. V. 

Air-salted and c©nsutrc4e AM3 6434 steel. 22p. 

®L-5S07  (2 May I960) 

KSA 14:  25951  (I960) 



89. 

»960 

HäüTHÜRME, J.R. and STEELS» L.E. 

Pvellsiöary observations on the effeetlveeess of heat 

treatsent for the recovery of prop«rtiss of irradiated 

steels. 13p. 

fSL-5582      (16 November i960) 

KSA    15s       16133      (1%1) 

HAVTHORNE, J.R. ß&d STEELS, L.E. 

Studies of radiation effects ©ad recovery of eotctt ductility 

ia pressure-vessel steels 

TlD-7620 part i  pp.163-90 

Mi&ute* of tb« asaual M& tfaldisg cssfetreac«, Ssa Aatoalo,' Tcseas 

{3-6 October i960) 

17J      23918      (1963) 

KOVELLS» B.C. sad LAtISS» E.A. 

Beet treatarst ©f föa-V-Sfo eg®-hftrdaaia§ eu@t©iiltie ©test.    iC|». 

RäL-5464     <S February i960) 

Kod. Cast.    37 (5)      115-19      (my i960) 

KSA    14«      19324      (i960) EX    1960     p. 1422 

mm, C.R. 
Fracture m4@  treaaitien for ersck traversing plate 

J. Basic Dig. (&SHE tress. ©> 82 (2)  4l?-2S  (June 19 

El i960  p.1099 

IfariSt C.R. aßd MIES» J.A. 

fracture theory applied to high-stresgtfe steels 

Betal Progr. 73 (2)  73-8  (August i960) 

El i960  p.1410 



90. 

I960 

FELLINI, William S. and HARRIS, Willisss J. Jr. 

Flight into the thensosphere. IV. Material requirements 

for r&diative systems 

Het&l Prqgr. 77 (6)  83-97  (June I960) 

KSA 14:  16019  (I960) 

SRAaiXY, J.E. end BE&CKSH, CD. 

Crack propagation testa of high-strength sheet materials. 

IV. The effect of vara pre-atraisiag. 20p. 

S&L-54&0  (29 January I960) 

KSA 14s  15990  (1950) 

STEELS, L.E. (Korthars Aliaiaiiai Co. Ltd., legerateisa, England) 

esd C0LLH1S, D.L.y. (Alisslniusi Labs., Baabary, England) 

"Ciaat" chroslusa iatessetallies is cmaereiai Al-ga-ifg-Cu 

alloys 

J. Znst. Mauls   SSs      260-5     (Pebruary 1910) 
nSA   14s      12972      (I960) 

STEELS, L.E. and HAVTH0ftliE( J.R. 

rieutrcn doataetry for raateriais irradisfciesa studies 

ASTH special technical publication   2B6»      111-26     (lf£0) 
KSA    15»      17113      (l%i) 

STEELS, L.E. ead HMnH0RM8t J.E. 

Ksutroa flux «ajuremata for.aaterlals irradiatioa 

expertesats at Argosa&e national Laboratory, Sreofelsavea 

Katio&Al Laboratory, Oak Ridge national Laboratory m& 

Rational Reactor Test Statiea.    12p. 

JSIL-5483      (16 Kareb 1940) 

KSA    14«      20035      (1960) 



91. 

1959 

ACHTER, H.R. (NRL) and FOX, H.U. (Office of Naval Research, 

Washington, D.C.) 

The effect of surface absorption on crack propagation 

Trans. Kst. Soc. AIMS 215 (2)  295-6  (1959) 

MA 27:  37  (1959) 

BABECKI» A.J.J FUZAK« P.?. ®nd PELLIHIt V.S. 

Report of asessalcu« "brittle failures of hasvy steel forging» 

at elevated tetsfseraturea"« 12p* 

ASMS paper 59-HST-6 for «sseting (29 April-3. May 1959) not ia AS*® 

tsdea 1957-1970 

El 1959  p.4S3 

mm®9 ».P. 
Motel* ««asltlvltF «ff«ete ia ©tress e©rr®ai®a asi b^örogsa 

essbrittieseat fcssia oa high ttrcastb steels 

Cöreesisa   15 CS>      W-20     (August 1959) 

EX    1959     p.USS 

DAKCK» C.J. Jr. es4 äSmm, N.*. 
Hlgh-toBparature, vacuum <gsä c€mtrolli^»«i«vlr©3»st Uttgm 

tester 
■ Asm Btil.    234?      4S-S2     (©acssslmr W5«)    ©ed   23*s    80 

CJuiy 1959) 

El 1959 p.m 



92. 

1959 

HAWTHORNE, J.R. and STEELE, L.E. 

A resotely operated Charpy test machine for radioactive 

specimens. 10p. 

KRL-5305  (12 March 1959) 

7th hot laboratories and equipment conference, Cleveland, Ohio 

(7-9 April 1959). Proceedings, New York, ASHE (1959)  p.239-46 

USX    13:  19130 end 17615  (1959)    El i960  p.197 

BOTELL3, K.C. and LAMGB, E.A. 

Foundry characteristics of t&*-V~Mo. 12p. 

KRL-S285  (30 January 1959) 

USA    13s  1U32  (1959) 

HQMELLS, S3.C. and LA&GB, S.A. 

r^i-V-Hs age-hardening austenitic steel, foundry characteristic» 

Nod. Cast. 36 (3)  5S-S  (September 1959) 

El 1959  p.1336 

KFJiFIT, J.H. and SULLIVAH, A.M. 
Effect of grain »is® and carbon content on yield delay-tissa 

of mild steel 

ASÜ Tran«.    51$      643-65      (1959) 

El    1959      p.1329 



93. 

195g 

MAHSON, S.S.; SUCCOP, C and BRC^N, W.F, Jr.  (National Advisory 

Cosznittce on Aeronautics, Lewis Flight Propulsion Üb., Cleveland, 

Ohio) 
The application of time-tespsrature parasiaters to accelerated 

creep-rupture testing. I5p. 

Trans. Anr. Soc. Ratals preprint 106  (195S) 

Trans. Aser. Soc. Msteis 51?  911-34  (1939) 

MA 26i      626 and 965  (1959) 

PU2AK» P.P. «*si BABECKI» A.J. 

KonaallEatlea procedures for ML drep-wight test 

Holding J. 23 (5)  209S-I83  (KAJ 1959) 

El 1959  p.1358 

PÖ2AH» P.P. ea^ SlWr J» 
Sispie laboratory bulge testa for sfeeet-oafcal frae tiara« trails - 

• itlea studiu «td for %s®lfesat parfoouace evaliMtloa.    18». 

ML-5347      (27 Hay 1959) 

EISA    13»      22416      (1959) 

SAL8DVR2, B.I. &®& SCHXKDtEB., A«l* 
tfuelisar irradiation «ffeefca ca safastlc alloys•    22p. 

4th radiation effect» syapositsa, Cincinnati, Ohio (15-16 Se?t€s$lsar 

1959).   Cssaral aeesioa papers* ps|s®r 4 

15»      5422      (1961) 



94. 

1959 

SRAWLEY, J.E. 

Charpy-V transition tessperatures of ferritic iron alloys. 

I.    Iron-oxygen eud iron-aliaainiua.    20p.    II.  Iron-chroaiusi 

and iron»chroajiu3-al5S3iniusi.    18p. 

KRL-5290      (6 February 1959)    and    NRL-5367      (24 August 1959) 

HSA    13:      11866    and    22417      (1959) 

SSAHLEY, J.S. and BEACIIPf» CD. 

Crack propagation tests of high-strength ahsst E&atarials. 

III.    Low-alloy air-herd®»ed stsei.   ISp. 

ERL-5348     (30 July 1959) 

HSA    13s      20179      (1955) 

SRASifllYs J»E. 

Kydrog®a-esebrlttl«@»fc susceptibility of sos@ steals aad 

noafcirrous alloys. 23p. 

&L-5392 (19 0ct©ls@ir 1959) 

HSA    14»      2736      (I960) 

3TISLS, L.E. and HASffifOllNE« J.E. 

A reaotely controlled drop«*^®ight teat ©aehis® Cor brittle 

fracture studies 

ÜU.-5278  (16 Jassuary 19S9) 

7th hot laboratories and equlpsmt coaf©r©ae@» CievoieadB Ohio 

(7-9 ^rii 1939). Proceedings» «tw Yorkt ASHB (1959)  p.2S2-8 

MSA I3t  8938 and 17614  (1959) 



95. 

1958 

EABECKI, Ä.J. and PUZAK, P.P. 

Fabrication and service factors involved in failure of 

«elded stesra receivers 

Kelding J. 37 (7)  320s-5s  (July 1953) 

El 1958  p.1176 

imm,  C.R.; KIES, J.A. and SMITH, H.L. 

Fracture strengths relative to onset and arrest of 

crack propagation 

Proc. ^ser. Soc. Test. Mat. 58s  649-60  (1938) 

MA 27i  711  (1959) 

UHfiE, S.A.? IKKIZLLS, i.e. «nd BÜKOWSSCI» A. 

Cast sgchardensbis aus teal tie steals.    16p. 

ISL-5140      (2 April 1958) 

tted. Cast.    34 (4)      53-9      (October 1953) 

KSA    12s      8449      (1958) El    1953     P.1197 

KJZAK, P.P.I 8ASECKI9 A.J. cad PELLXNIt U.S. 
Correlation ©f brittle-fracture servie® failures t#ith 

laboratory notch-duetiiifcy tests 

Welding J.    37 (9)      39is-4l0s      <S«pt«sls®r 1953) 

El    1958     p.1214 

SSJällSf» J«E. mä BZACKBf, CD« 

Crack propagation tests ef hlE^-sfcrtsgO* sbsat st®@is using 

small specisssaa.    SUp« 

tSL-5127      (7 March 1958) 

USA   12*      8448      (1958) 



96. 

1958 

SRAWLEY, J.E. and BEACHEM, CD. 

Crack propagation tests of some high-strength sheet 3teels. 

29p. 

HRL-5263  (19 December 1958) 

KSA 13:  55?3  (1959) 

SRAWLEY, J.E. 

Fuel ash attack ots aluminium coated stainless steel 

Corrosion 14 (1)  54-6  (January 1953) 

El 1958  p.1174 

S8AVLEY. J.E. 

Iroa-chresilua-aissd&iuja alloys.    I9p. 

£Ht-5i24      (28 February 1958) 

NSA    12:      9830      (1958) 

VIANNBS» P.N.i STRAUSS, S.V. end BR0BH, B.P. 

■Assino ©cid estates platiag aolutieos for ultrs-hi^h strength 
steel 

Electsroplfflt. Metel Finish    11 (3)     85-7      (March 1938) 

Stsmary of ML 4906 

EE    1958     p.158 

UEEBTHAH, J. 

Theory of cr@@p of dispersioa-herdeRsd elioys. 10|». 

tSL-5123  (27 February 1958) 

NSA 12:  9S29  (1958) 



97. 

1957 

IRWIN, G.R. 

Analysis of stresses and strains near end of crack traversing 

plate 

J. Appl. Mach. (ASMS Trans.) 24 (3)  361-4  (September 1957) 

discussion 25 (2)  299-301  (June 195b) 

El 1957  p.879 

JONES, M.H.; KIDMAN, D.P. and BROWN, W.F. Jr. (MCA Lewis Flight 

Propulsion Lab., Cleveland) 

Creep damage in Cr-Mo-V steel as measured by retained stress 

rupture properties 

ASHE paper 55-A-175 for eaeeting (13-18 Eiovesbsr 1955) 

ASME Trans. 79 (1)  117-26  (January 1957) 

El 1956  p. 1032 ©ad 1957  p.iU3 

pum, P.P. 

Ejsplosioa-bulge-test persorsraca ©f i«we&rb©n Hi-Cr-ffo-B 

quenched and tempered steal ^ai^e&fcs.    I2p. 

tmL-4919      (5 April 1957) 

USA   11:      8922     (1957) 

PöZäs:, P.P. 

Espiosiea-bulge-test perfomsaee of staebina trslded I inch 

thick KY-80 steel. 26p. 

fmL-Sfesso-691  (April 195?) 

KSA 14»  622  (i960) 

PU2ÄK, P.P. (1SU.) end RISCHALL, H. (Utica Steep Forgs & fool Co., 

forssrly ML) 

Further studies on staialess-steel hot cracking 

Heldin^ J« 36 (2)  57s-6la  (February 1957) 

BI 1957  p.1245 

r.TtlfMiyHiH«^;iir«iW 



98. 

1957 

PUZAK, Peter P. 

Procedures developed at NRL for notch toughness evaluation. 57p. 

WASH-733  pp.274-330  (April 1957; decl. 23 November 1959) 

Minutes 6th annual AEC welding coosnittee meeting, OENL (25-26 

September 1956) 

NSA 14:  8600  (1960) 

SHAHINIAN, Paul and LAKE., Joseph R. 

Investigation of the creep-rupture properties of Mo-V low-alloy 

steels. 24p. 

KRL-4928  (1 April 1957) 

NSA III  8008  (1957) 

1956 

BISHOP, H.F.; ACKEELIKD, C.G. end FELLINI, M.S. 

Investigation of metallurgical and saechanical effects in the 

development of hot tearing. 19p. 

KEL-4730  (28 March 1956) 

NSA 10*' 9323  (1956) 

BISHOP, K.F.J SAMSJ0Z, CA.; H0HELLS, H.C. and FBLLIHI, W.S. 

Notch ductility of cossnercial malleable irons. Final report 

NRL-4713  (20 March 1956) 

NSA 10*  7715  (1956) 



99. 

1956 

BRANDT» F.A.; BISHOP, H.F. and FELLINI, U.S., 

Notch ductility of type 410 (127. Cr) stainless steel. 30p. 

ASM preprint 3 for meeting (17-21 October 1955) 

ASM Trans. 43:  368-90  (1956) 

El 1955  p.1026' 

BROWN, B.F. 

Effect of baking on delaying fracture of electrop'ated 

ultra high-strength steel. 19p. 

NRL-4839  (6 September 1956) 

NSA 11:  317  (1957) 

IRWIN, G.R. 

Onset of fast crack propagation in high strength steel and 

aluainiuc alloys. 17p. 

NRL-4763  (24 May 1956) 

NSA 10:  10193  (1956) 

KRAFFT, J.M. 

Effect of temperature on delayed yielding of taild steel for 

short loading duration. 15p. 

ASM preprint 29 for meeting (17-21 October 1955) 

ASM Trans. 48:  249-64  (1956) 

El 1955  p.1028 

r, R.E. and BISHOP, H.F. 

Notch ductility of austenitic isoduiar irons. Final report. 

22p. 

KRL-4718  (6 March 1956) 

NSA 10:  7716  (1956) 

iir - .rjTi« ijrtMKBi'lt nüwr immmimi*w*ttmimM,mm'iai\ nm T n r- -- -  -.,.. —» ^--- -..-..-. ^.— -. .-~~,.. ^.^ ~-^.- ^.~,.~^™ ** **** jtwfi r^awwft 



100. 

t ">%*, 

■ P&LLXKI, tf.S. 

Notch ductility of weld rt&tal 

Heldin* J.    55 (5)      217s03s'     (Hay 1956) 

Et    1956      p.1152 

PUZAX, P.P. and FELLINI, W.S. 

Evaluation öf sigaiflcatsce of Gvarpy teats for qusaefced 

and t&apered steals 

Holding J.    35(6)      275s-90a      (Juea 1936) 

El    1956      p.1032 

PU2AK, P.P. ®R4 RtSCHAUt H. 

Further »Sadies ©a 8taial@ss-»a©sl hot cracking.    Up, 

t£L-&6tt      (22 Oc toter 1956) 

®$A   lit      4SS3     (l§5?) 

RHEAK, P.P.i J&SLOT. U.R. sn4 PELUNI, M.S. 

Bet crocking of eUlaless at«®l «@lfe®sta.    I9p. 

KKL-4S97      (12 July 195S) 

tfolcUr.3 J.    35 CD      9s-l7«      (J&mt&Tf 1936) 

nsA m    em    (isss)      EI. i9s&   p.nsi 

SCSSUft, J.S.    (Syracus« itelv.)    «ßd   ttMUN, H.W.P. Jr.    (KAG\ 

Lewi* Plight Prop«I fie®. Lab.e C!@v@Issd> 

fetch «nd AMoth-b«r streas-ntputr« chäg-s-etariaties of several 

heat-rsslstasat alley«. (XOCOQMI S) in ti» SffiefKgrafcur© rangt 

ASTH Proe. 36»  ?36*52  (1956) 

K4 26»  132  (1936) and 25»  247  (1957) 



iöi. 

m*> 

SKAHIMIAN, Paul and UNS. Joseph R. 

Investigation o£ esodified HZ chrwslysa steels for intermediate 

temperature applications. 2Sp. 

KRL-473I  (30'March 1936) 

ESA 10!  9324  (1956) 

SHAHIMAN, Paul and LAME, J.fL 

Modify 12 pet Cr steels for better properties 

Iron Ag® 178 (1?)  103-12  (Oeto&sr 1036) 

ESA 11s  332  (1957)   EI 1956  p.W 

SRAWLEY» J.B. 

&l«iaiua coatlags ®® akslaiess ateel.    4&p« 

saL-4S2S     (5 Ssptss&ar 1956) 

BSA    11:      1077      (ISS7) 

| STAMU&ISH» M.    (ik-pfc. E&gi8e«r£fi$ R®s@@refe, Etorth Casrollaa Slat® 

I Celieg®, Rsleifh» WC)   «4   BSSIftf» §.F.    (&L) 

| Itsflucac® of elastic «trasses ©a reerystsiiisatSea t®»6«res 

3. Hstallk.    47 (1)     1-3     (J&miary 1956)     (1st Gamsa) 

El    1956     p.613 

1S55 

B&OUSf, W.P. Jr.    (3USA Lewis Flight Frefwlsioa L®&.» Cievsiaad) 

Strength Usitatioos ©£ high strengt!« at««is at E©4@rat®iy 

Strength Ualtatiea of ©atals.    2t*d Sageasr«' research e«nf«reftctt. 

tSashiBgcoa, Offic« of Tochsical Services (19SS)     pp.25S«SS 

EX    19SS     p.069     ß© abstract 



102. 

i<m 

CHAPlN, E.J. and  FKISKE, W.H. 

A t&stallurgical evaluation of refractory ccepoynds for 

containing noltcn titanitza, III. Borides and sulfides. 34p. 

KRL-4473  (1.7 January 1955) 

KSA 9j  2243  (1955) 

imuh C.R. 
Castt of fast crack propaggtlea ia high strength steal 

end alualnlusa alloys 

Strength ll&tltatloa of aataU.    2nd Sa&s&oro research confer essce. 

Kashisttea, Of fie® ©£ Tecfeaical Services (19SS)     pp. 289-385 

EI   195S     p.369     no ebstraet 

KLIOI, E.P. 
Elfeces of trasa» forest leas sss4 precipitaileaa ©a strength 

Strength liai tatloos of f&st«ls*    2sd Sags®©?® r®s@®reh coaf©s@se@t 

proceedings,   ffashingtea, Office of Tsetaicai Ssrvleea (195S) 

pp.34*102 
El   l$SS     p.869     e© sbstsact 

F92AJC, f.P.J SCfUSTm, N.B. es4 FBXXIII» U.S. 

Applicability of Cti®rpy«V i©sfcs 

Waldisg J.    33 (9)     433s-4ls     (September 1954)   &a<S   34 <3} 

13la «&4 I56s     (Barch 1953) 

II   1954     p.1171   mi   19SS     p.1146 

c» P.P. ead pciLiax» tf.s. 
Crack arresting fey ©verlas of aotch-fcsugh «aid ssatal 

t&läla§ J.    34 (12)      S77s-8is      (Bac«ssl*sff 1955) 

EI   19»    p.USi 



103. 

1*555 

PUZAX, P.P. sad PELLXtfl, V.S. 

Effect of teoperature en the ductility of hlgh-screirgth 

stcucturai stcsis loaded in tha presence of sharp creeks. 31 

KRL-4545  (6 Kay 1955) 

KSA 10J  182  (195&) 

PUZAKt P.P. «ad PCLLIRI, M.S. ■ 
Evaluation of cotch bead sfJaciasns 

V@idis?g J.    34 (1)      59s-61s      (Jmu&rf 1955) 

El    1955     p.i02S     no. abstract 

RA&ZHG» a.!!, and StttHtEIXAHv P«il 

Ifactsaaicai properties of earboa staal tMsMe iistas4®d for 

prsggar® vassal service et 6OC*650ÖF.    Up. 

t&L*Msa&-43S     (March 1935) 

MSA   lit      &S34     (195?) 

IIXKEBOLT, J.A. and RARZN6, R.H» 

Tlia effect of gasaa ia atsai.    2$p, 

HtL-4633     (7 Dac^s^r 1955) 

USA    10s      4661      <WS6) 

AFBLE1T, M.S. sad PSLUEIX» M.S. 

■   Factors täfcich isf luasea «aid tot cracking 

y®ld£a@ J.    33s      S3s»90»      (February 1954) 

MSA   8»      7013      (1924) KA   221      492      (1954) 

El    1954     p.1137 



104. 

1954 

APBLEIT, W.R. Jr.; DUKPHY, R.P. sad PEILIMI, U.S.. 

Transformation of Cr~Ko steels during welding 

Welding J.      57s-64s      (January 1954) 

KSA    8»      7016      (1954) El    1954      p.1173 

CKAPIN,  E.J. and PRI5KE, W.H. 

A ©atailurgical evaluation of refractory ccssposaads 

containing selten titanluss.    I. Oxides.    II. Carbon, graphite 

and carbides.    42p. and 25p. 

NÜL-4447      (18 Kovessber 1954)   asd   KSUL-4467      (15 Bacessber 1954) 

IISA   9t      2246-7      (1955) 

IBVXN» O.a. and Rigs, J»&. 

Critical energy rafce analysis of fracture strengtfc 

Velding J. 33 (4)  I93a-8s  (April 1954) 

El 1954  p.1053 

FELLINI, U.S.i SAHDOZ, S.A. a»d BISHOP, H.P. 

Drop weight test erasures notch ductility ■ 
Iron Age l?4 (2)  100-3  (8 July 1954) 

Fotiadary 82 (9)  114-9  263-6  (SepUabar 1954) 

El  1954  p.154 

FISX1HS» U.S. 

P©«a*S@-*? research -ia Bagla&4 

Fousdery   (3)  112-3  296-302  (March 1954) 

El 1954  p.416 



105. 

1954 

PELLINI, W.S. (NRL) and ESCHBACHES, E.W. (Suships Welding 

end Casting Branch, fcr&eriy URL) 

Performance of weldsssnts and prisa plat® of ABS-B 

steel 

Watding J. 33 (10)  524a-3ls  (October 1954) 

EI 1954  p.1189 

PU2AK, P.P.? SCSKJSTEE» ti.E. and PELLIMI, W.S» 

Applicability of Charpy test data 

Raiding J. 33 (9)  433s-4le  (Septcofear 1954) 

El 1954  p.1171 

F9ZAX, P.?.? SCSUStm, K.g. «ad PgLS.ntX, M.S. 

Crack»stsri@5f test* ©f ship frsctusr« «ad pro j set 

steals 

Wslding J. 33 (10)  4315-953  (Octets 1954) 

El 1954  p.1051 

F2U.XNX» U.S. «öd ESCKBACKEft» E.H. 

Ductility treasitioa of «sld sstai 

tfelding J. 33 (1)  16s-20a  (Jasaaty 1954) 

El 1954  p.1188 

fUUK,  P.P. and FELLXKX, V.S« 

Evaluation of cotcls-fesBd epecteaaa 

Wsidiag J. 33 (4)  i©?s-9Ia  (April 1954) 

El 1954  p.1054 



106. 

1954 

SCHWARTZBART, Harry (Alloy Engineering & Casting Co., 

Cha^aign, Ul.) and BROWN, W.P. Jr.  (National Advisory Co^ittee 

on Aeronautics, Cleveland, Ohio) 

Notch-bar tensile properties of various materials and 

their relation to the tmnotch flew curve and notch sharpness. 
24p. 

Aser. Soc Metals preprint 37  (1953) 

Trans, teer. Soc. Matala 46t  998-1020  (1954) 

MA 21:  409 end 981  (1954) 

1953 

XRHIH, G.S. 

High-speed strain Esasuresseafes 

Eseearch techniques in physical BtUllurgy. #^r. g6c. r^uis 

(1953)  pp.205-24 

HA 2is  275  (1953) 

MYSX0ÜSKZ, E.T.; BISHOP, H.F. asd PZLL'Zt», U.S. 

Feeding range of joined sections 

Trans. As»?. Found. Sec. 61s  302-8  (1953) 

HA 22 s  150  (1,955) 



107. 

1953 

NEKHAN, D.P.| JONES, H.H. and BROUN, y.P. Jr. (Lewis Flight • 

Propulsion Lau., Cleveland) 

Tisse-tesperature dependence of the notch effect end 

influence of notch depth in stress rupture tests on & 

chrossiua-tsalybdenisE-vanadiua steel 

AS™ Prcc.    53:      677-92     (1953) 

CA   49»      7474d      (1955) 

PU2AX, P.P. end PELLIHX, W.S. 

Bsbrittiesent of high-serengta ferritic Welds 

Welding J.    31 (11)     521s-Ss     (ffovesber 1952)   end   32 (2) 

73s-6s      (February 1953) 

El    1953     p.1104 

mzm, P.P.; BSCHBACHBR» B.tf« m$ PBLLIEIZ» If .8. 
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