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of three levels of crack growth analysis used for detail design, individual

aircraft tracking, and preliminary design have been established. Crack growth

data generated from the test program has been summtariz'ed.
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Volume II of this report presents the test results of phase I - identifica-

tion of controlling damage parameters of a research program entitled "Improved
Methods for Predicting Spectrum Loading Effects". This program is being admin-
istrated by the Air Force Flight Dynamics Laboratory, Air Force Systems Comnand,
Wright-Patterson Air Force Base, Ohio, under contract F33615-77-C-3121. Mr.
Robert M. Engle (AFFDL/FBE) is the air Force project engineer.

The test data included in this volume were performed primarily by personnel
from the Fatigue and Fracture Mechanics Group, Dynamics Technology, and Struc-
tures Systems, supervised by George E. Fitch, Jr., Supervisor, Joseph S. Rosen-
that, Manager, and Dr. George P. Haviland, Director. The program manager and
principal investigator is James B. Chang. The deputy program manager is John A.
Stolpestad. Principal contriutors- the test program include Ko-Wei Liu, .-
Fatijui iid Fracture ,Mechanics, Wally Ferentz, Structural Testing Laboratory,
and Howard Ross, Manufacturing Engineering.
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SUnlsRY

An experimental and analytical investigation is being performed under
contract F3361S-77-C-3121 with the objective of upgrading crack-growth predic-tion methodology as it is impacted by spectrum loading effects. This report

deals with the phase I studies of this program. Three interrelated tasks have
been performed in phase I. The first task included an evaluation of the state-
of-the-art of currently used methods for analyzing fatigue crack-growth behavior
under flight-by-flight loading. The second task dealt with the development of
a general methodology for characterizing flight-by-flight loading such that the
requirement of a cycle-by-cycle crack-growth analysis could be eliminated. The
third task called for the definition of guidelines for the development of crack-
growth analyses for preliminary design, for detail design, and for individual
aircraft tracking.

To aid in formulation of methodology for the second task, an experimental
testing program was conducted. This volume contains tabulations and plots of
basic data collected during this experimental program. Data tabulations are
presented for 106 tests ranging in complexity from simple baseline da/dN tests
to sophisticated randomized cycle-by-cycle fighter and transport spectrum tests.
In between these extremes were test groups that studied the influence of single
and periodic overloads and underloads, multiple overloads and underloads, and
simplified flight spectra. The text preceding the data provides a discussion
of test purposes, specimen design and fabrication, testing procedures, and data
presentation.

GENERAL

A portion of the phase I effort of the IPSLE program called for an
evaluation df the state-of-the-art of present methods for analyzing fatigue
crack growth under flight-by-flight loading. The results and conclusions of
this study are documented in Volume I of this report. Following the completion
of this study, it was planned that a general methodology would be developed
for characterizing flight-by-flight loading, eliminating the necessity for a
cycle-by-cycle analysis while predicting equivalent crack growth behavior.
To aid in the formulation of this methodology, an experimental program was
planned to study the siinificant stress parameters which control the rate of
damage on a flight-by-flight basis. The following paragraphs describe the
approach taken in planning and carrying out this test program, and present tabu-
lations and graphical presentations of the test data.

TEST DESCRIPTION

The methodology development test program consisted of a series of eight
baseline tests to develop basic fatigue crack growth rate properties, plus

............. ......... .



five groups of methodology development test specimens varying in complexity
from simple constant-amplitude tests to complex random cycle-by-cycle spectrum
tests.

The baseline tests (see Table 1) applied a conon maximum stress of 20 ksi
with variations in the R-factor ranging + 0.70 to -0.30. One special static
test was conducted on a precracked specimen to verify the fracture toughness
of the material. In this test, the calculated stress intensity factor at
failure using the plane strain stress intensity formula, KI - V,-7 x wC, was
49,000 psiV incT, an acceptable value for this material.

The methodology development tests consisted of the following five groups:

Group I - Constant-amplitude loads - 10 tests (Table 10)

Group II - Single or periodical overload/underload - 20 test3 (Table 21)

Group III- Multiple overloadiunderload - 30 tests (Table 42)

Group IV - Simplified flight spectrum - 25 tests (Table 73)

Group V- Random cycle-by-cycle spectrum - 13 tests (Tables 99, 103, 107,
110, and 114)

Details of the loading conditions for each test are shown in the refer-
enced tables. The selected magnitudes of the maximum stresses, the stress
ratios, and the number of cycles for each test segment were predicated on
design limit load levels for typical fighter and transport aircraft.

MATERIALS AND SPECIMENS

All tests were performed on plates from a single heat of 2219-T851
aluminum alloy, specification QQ-A-250/30. The plate material was purchased
from Ti-Con Industries, Huntington Beach, California. A description of the
material, including the chemical and physical properties, follows:

2219-T851 aluminum QQ-A-250/30,
1/4 x 48 x 144 inches

Mill source: Reynolds

23+

, ! 2



Chemical properties

Heat no. Al mg N Zn Ar Si Fe Cu Ni

743025D 0.20 0.02 0.05 0.10 5.8

0.02 .40 .10 .is .25 6.8

Cr Ti Th Ca c S P Others

0.20 Each
0.05 max
Total

0.10 .30

Physical properties

Heat no. Yield strength Tensile strength % Elong.

743025D 46,000 min (psi) 62,000 min (psi) 8 min

The physical properties were verified by a tensile coupon test at
Rockwell during which a load/strain curve was recorded. (See Figure 1.)
Yield strength, ultimate strength, and elongation properties exceeded minimum
requirements.

The test specimen blanks were machined from two full plates and a small
portion of a third plate. Each blank was uniquely serialized to identify the
plate from which it came and its location within that plate. (See Figure 2.)
The blanks were then finish-machined to the configuration of Figure 3. All
test section thicknesses were 0.2S0 inch, and the longitudinal grain was ori-
iented parallel to the loading direction. The center notches were installed
by EDM Laboratories, Garden Grove, California, employing the wire electrical
discharge machining process. The center-notch configuration was selected in
order to minimize the geometric considerations in the calculation of the stress
intensity factor.
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TESTING PROCEDURES

All tests were conducted in the Rockwell LAD Structures Test Laboratory,
employing the 500 and 1,500 K WiTS fatigue testing systems. An fTS load tower
(Figure 4) consists of a rigid load frame and incorporates a dual bridge load
cell and hydraulic actuator. Applied loads are controlled through a closed
loop servo system and load programmer test system, with load cells and servo
uses a digital PDP 8E computer for program control. All tests except the
randomized cycle-by-cycle spectrum tests were controlled by the MFTS system.
The randomized tests were controlled by the Datum servo system 70, a computer-
controlled fatigue test system selected for this application because of its
capability to handle much longer waveforms than is possible with the integral
HIS computer equipment. As used on the random spectrum tests, the Datum
system acts as a waveform generator and provides a command signal output to
the MTS servo controller. The HTS system returns a load cell feedback signal
to the Datum system which was used for "desired versus actual load" error
checking. The only other interfaces between the two systems are discrete
signals providing test control, including hold, run, and ramp on servo con-
troller error detection. A schematic of the interrelationship of the NrS
and Datum 70 systems is shown in Figure 5. Loads were transmitted from the
test machine head to the specimens through hydraulically actuated friction
grips.

In most cases, the EIt' crack starter slot in the specimen was precracked to
produce an initial crack length, 2a, of 0.30 inch approximately. Precracking
was performed under constant-amplitude cycling at an R-factor of zero and with
maximum cyclic stresses of 8 or 10 ksi, but in no case exceeding the maximum
stress applied in the subsequent test. All tests were run in ambient laboratory
air at room temperature. The cyclic rate for constant amplitude testing was
approximately 6 Hz, and for spectrum testing between 4 and 6 Hz, depending on
such factors as load level, load range, and the presence of compression loads.
Crack growth was measured by visual optics reading from precision scales
attached to each side of the specimen adjacent to the EX1 slot. Measurements
were made and recorded after approximately each 0.0S-inch increment of growth.
The long edges of the specimens were restrained against lateral mo-ion when
subjected to compression loads.
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DATA TABULATIONS AND PLOTS

The raw data tabulations were initially made in laboratory log books.
For the dual purposes of data reduction and of presentation in this report,
the data were coded into program PLOTRATE, resulting ina computer printout
of the data for each test together with a graphical figure of crack length
versus applied cycles. Data tabulations and plots in this report are copies
of the computer output. Figure 6 shows a typical data tabulation together
with explanatory remarks concerning the K-max and delta K columns, the numbers
in which are inappropriate for all except the constant amplitude baseline
tests. The remaining columns are correct and pertinent to all other tests.
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The data tabulations are organized by test groups as follows:

Test Test Data
Description -

Group Type load Table Tables Figures

Baseline Constant amplitude (for da/dN) 1 2-9 7-14

I Constant amplitude 10 11-20 15-24

II Single or periodical overload/
underload 21 22-41 25-44

III Multiple overload/underload 42 43-72 45-74

IV Simplified flight spectrum 73 74-98 75-99

V Random fighter spectrum, air-to-
air mission 99 100-1)2 100-102

V Random fighter spectrum, air-to-
ground mission 103 104-106 103-105

V Random fighter spectrum, instr
nay mission 107 108-109 106-107

V Random fighter spectrum, composite
mission 110 111-113 108-110

V Random transport spectrum,
composite mission 114 115-116 111-112
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Figure 3. Test specimen configuration.
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HYDRAULICALLY
ACTUATED FRICTION
GRIPS

14-FT, O-IN. MAX WITH

ACTUATOR
FULLY RETRACTED

O-FT MIN WITH ACTUATOR
FULLY EXTENDED

33.06 MAX

27.06 MIN

FLOOR LEVEL

MAXIMUM FATIGUE LOAD:
+ 500,000 LB

MAXIMUM STATIC LOAD:

600,000-LB TENS ION
60OO,0-LB COMPRESSION

Figure 4. 500-KIP materials test system.
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TABLE 1. BASELINE TEsrs FOR FATIGUE CRACK GROTl RATE DATA

Stress (ksi)
Test Specimen

No. No. Max Min R-Factor Remarks

B-1-1 MI-1-47 20 0.2 +0.01 Conventional EEI

B-l-2 MI-1-14 20 4 0.20 Conventional EDM

B-2 MI-2-64 20 6 +0.30 Conventional EDI

B-3 MI-1-26 20 14 +0.70 Conventional EDM

B-4 NII-2-90 20 -6 -0.30 Conventional EDI'

B-S NII-1-8 20 -2 -0.10 Conventional ED1

B-6-1 NI-2-88 20 0.2 +0.01 Slot by wire EI1t1 method

B-6-2 MI-1-31 20 0.2 +0,01 Conventional ErM

Special NII-2-89 10 0.1 +0.01 da/dN growth to 2c
= 0.75, then static load
to failure

NOTE:

1. All tests in ambient laboratory air.
2. Maximum cycli rate 360 cpm.
3. Lateral restraints used in conpression load tests.

11
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TABLE 10. METHODOLOGY DEVEIP10ENT TESTING PROGRAM GROUP I -

CONSTANT-ANPLITUDE LOAD

Applied Base Load Over-/ Under-

Test Lx g'Min o 'Max 'Min I II

No. Profile Ksi Ksi Ksi Ksi Cycle Cycle Comments

N I

M-1 jA- du/dn at low AK
0I range, R - 0

0

M4-2 8 2." da/dn at low AKN r range, R a 0. 3.

M-3 0 8 -8 da/dn at R - -1

da/dn of negative
M-4 . -2.4 stress ratio at

low AK range

M-S 40 0 da/dn at high AK
range, R a 0

,-6 40 12 da/di at high AK
range, R - 0.3

-7-7 40 28 da/dn at high AK
range, R - 0.7
da/dn of negative

M-8 40 -4 stress ratio at
high AK range

"-da/dn of negative
M-9 8 -0.8 stress ratio at

low AK range, R - -0.1

da/dn of negatie
M-10 20 -b stress ratio at high

_ _- -AK raunge, R -. 3

* 36
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TABLE 21. MErhODOLOCY DRTLORPENT TESTING PROGRAM GROUP II -
SINGLE OR PERIODICAL OVERLOAD/CCP LOAD

Overload/
/Alied Bale Load Underload N N

NO Loading 4ax Q~in wMax "Min Nyl CocleProfile Ksi Ksi Ksi Ksi Cycle Cycle

INA N1
-11 0 20 0 30 0 2,500 To Single over-load

failure effect

Periodically applied
M-12 20 0 30 0 2,500 2,500 single load effect,

N N RI a 
0' ROL 1.5

0 Periodically applied
M-13 20 0 45 0 2,500 2,500 single load effect,

R I 0 0, ROL a 2.25

Periodically applied
M-14 20 6 40 6 2,500 2,500 single load effect,

N R.o.3, ROL-2

0 "Periodically applied
M-15 30 21 40 21 2,500 2,500 single load effect,

RI a 0.7, R0L " 1.33

N N Periodically applied
M-16 I NI NII 20 0 20 -6.0 2,500 2,500 conp load effect

M-17 20 6 20 -6.01 2,500 2,500 Periodically appliedAcomo load effect

Periodically applied

M-18 40 28 40 -12 2,500 2,500 coup load effect
RI - 0.7

N To Single overload/
M-19 20 0 30 -6.0 2,500 TO cop load effect

failurecoglodeftRI  , O 1.5
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TABLE 21. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP II -

SINGLE OR PERIODICAL OVERLOAD/COt'IP LOAD (CONr)

Overload/
Applied Base Load Undeload N N

Test Loading 1ma'x umin { Max 'T in Cycle CycleConts
No. Profile Ksi Ksi Ksi Ksi

I Periodically applied
M-Z0 0 20 0 30 -6.0 2,500 2,500 overload-comp load

effect

Periodically applied
M-21 20 0 40 -12 2,500 2,S00 overload-comp load

tO , effect

NI I NII To Single comp load-
M-22 I H 20 0 30 -6.0 2,500 overload effectIfailure

N Periodically appliea
M-23 20 0 30 -6.0 2,500 2,500 coop load-overload

0 Leffect

Periodically applied
M-24 20 -6 30 -6 2,500 2,500 overload effect,

N, 1 R<O

0 Periodically applied
M-25 20 -6 40 -6 2,500 2,500 overload effect,

R<0, higher stress

To Single coop-overload
To effectM-26 0 8 -2.4 8 -16 2,500 failure

NI N1l Periodically applied

M-27 0A8 -2.4 8 16 2,500 2,500 comp-overload effect

NI j NI Periodically applied

M-28 [ H 20 -6 30 -1S 2,500 2,500 tension-cmip over-
- L- - - - load effect
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TABLE 21. NETHODOLOGY DL.ELO EN TESTING PROGRAMN GROUP I I
SINGLE OR PERIODICAL OVERLOAD/CCaP LOIAD (CONCLI

Overload/
Applied Base Load U _derload N

Test Loading ,'Max 'Min Ta 0 in I II CommentsN.Cycle Cycle
N. Profile Ksi Ksi Ksi KsiCyl Cce

j NPeriodically applied
NI-29 20 -6 40 -15 2,500 2,500 tension-comp overload

_________________effect, higher stress

N N TIPeriod-, ally applied
M-30 020 -6 40 -15 2,500 2,500 comp-tension overload

effect
' I

:11
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TABLE 42. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP III
MULTIPLE OVERLOAD/UNDERLOAD

STEP I STE I I
N I N

Test Loading Max Min Max Min Comments
No. Profile Ksi Ksi Ksi Cycle Cycle

M-31 _ 1 8 0 20 0 10,000 To Underload effect,

I failure low stress level

M-32 0 20 0 40 0 5,000 To Underload effect,
failure high stress level

M-33 N 8 2.4 20 2.4 10,000 To Underload effect,
N failure low stress level

M-34 0 20 6 40 12 5,000 To Underload effect,
failure high stress level

M-35 N 8 0 20 14 10,000 To Underload effect,
failure two-level stress

ratios, low stres:

-36 0 20 0 40 28 5,000 To Underload effect,
failure high stress level

M-37 N 8 -2.4 20 0 10,000 To Comp/tension load
* failure effect,

low stress level
0 6-

NI- 38 20 -6 40 0 5,000 To Underload effect,
failure high stress level

M -39 N 0 -6 20 0 5,000 To Comp - comp-load
failure effect,

NIi low stress level~Con-comp load
11-40 0 -12 40 0 5,000 To effect, high

failure efchgstress level
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TABLE 42. METHODOLOGY DEVELOPIIENT TESTING PROGRAI GROUP III
IIJLTIPLE OVERLOAD/UNDERLOAD (CONT)

STEP I STEP I N

Test Loading Max Min Max Min Comments
No. Profile Ksi Ksi Ksi Ksi Cycle Cycle

N
M-41 11 -3 -6 20 10 S0 To Comp-comp load

1~j o. ,N 1 failure effect

N-42 -3 -12 20 10 5,000 To Conp-comp load
failure effect

M-43 N 30 0 20 0 To Multiple load
Soo 0retardation,

N failure R - 0

M-44 0 40 0 20 0 S0 To Multiple load

faiure ret ardat ion,fa lure 0
Multiple load

45 N 30 9 20 6 3,370 To retardation,
.ailure R - 0.3

M-4 01Multiple load4t i Iure retardation,
-- i R w 0.3

M-4 N1  20 6 20 14 S00 To Stress ratio
failure effect

-48 0 "40 12 40 28 50 To Stress ratio

failure effect
M-49 N.N 20 14 20 6 500 To Stress ratio

I 2failure effect

M-50 40 28 40 12 500 To Stress ratioM-5 0M * oo failure effect

-51 0 20 0 2,500 500 Repeat steps 1 G 2

N!

- AT 0 40 0 500
M-53 N 1 8 2.4 20 2.4 2,500 Soo Repeat steps 1 2

=1-54 20 6 40 6 500 S0 Repeat steps 1 2
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TABLE 42. NETHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP III
W4LTIPLE OVERLOAD/UNDERLOAD (CONCL)

STEP I STEP I1 N N

Test Load i n Max M in Conments
No. Pofile Ksi Ksi Ksi Ksi Cycle Cycle

20 0 50Ml- S!1N 8 0 2,Soo Repeat steps 1 & 2

%I-Sb 0 20 0 0 ,500 Repeat steps 1 & 2

0 -12 so _

N- - - 0 -12 so
M1-5- 20 0 2,500 Repeat steps 1 & 2

0 40 0 so

\1-8 .N I N1 20 -6 40 -6 2,500 S00 Repeat steps I G 2

0 -

,-59 8 -2.4 30 -2.4 5,000 2,500 Repeat steps 1 & 2

8 -2.4 8 -16 2,500 2,500 Repeat steps 1 8 2

N N
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TABLE 73, METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP IV -
SIMPLIFIED FLI(HT SPECTRUM

G-A-G Step Flight Step

Test Loading 'Max O'Min O-Min o'Min n1 n2  Comments

No. Profile Ksi Ksi Ksi Ksi Cycle Cycle

Typical fighter,
M-61 20 -2 4 25 air-to-air

-. - - Lim - 40 Ksi
M-61a is -2 4 25 30 Ksi

Typical fighter,
M-62 18 -4 4 20 air-to-ground
M-62a 14 -4 4 20 a Lim a 40 Ksi & 30 Ksi

Typical fighter,
M-63 14 -2 4 10 instrumentation

-.-..- -and navigation
M-63a 10 -2 4 10 ULim - 40 Ksi & 30 Ksi
M-a4 20 -. 4 - 22 Typical fighter,
M-64a i s -J 4 - 22 composite mission/Mnn

M,64b ~,10 -3 4 - 22 a Lim -40, 30 &20 Ksi
M6 o 12 -7.5 11.5 133 Typical transportiMin

M-66 16.8 -10.5 16.1 133 Typical transport

M-69 n n2 a 20 -2 6 8 20 40 Typical fighter,
--m-- x air-to-air

M-69a "Min 12 -2 3 4 20 40 aLim a 40 Ksi & 30 Ksi
-0 Oi 18 -Typical fighter,

M-70 fir 18 -4 6 8 I 0air-to-ground

M-70a 10 -4 3 4 15 30 aLiu = 40 Ksi 5 30 Ksi
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TABLE 73. METHODOLOGY DEVELOPMENT TESTING PROGRAM GROUP IV
SIMPLIFIED FLIGHT SPECTRUM (CONCL)

G-A-G Step Flight Steps
Test Loading '. a . in a i "'_. ff "'M n1 n, n3  n4Max ! Mml Mn Mm Mm 1 23n Cotments

No. Profile Ksi Ksi Ksi Ksi Ksi Cyc Cyc Cyc Cyc

Typical fighter,
M-71 14 -2 6 8 10 20 instrumentation

n " 2 1 Max and navigation

NI7 r i 19 -3 6 8 1s 35 -- Typical fighter,
1-72a M N .... -3 6 is 35 composite mission
1 8 -3 2 3 is 1 3S Lm

M-74 16.8 -10.S 15.4 16.1 25 108 Typical transport

M-77 PotaN8ax 20 -3 -1 6 8 2 4 15 35 Typical fighter

.17aML 4 -6 1 4 6 4 8 20 4o 10 'Lim 4 Ki
.1 30 Ksi

818 -6 -1 4 8 4 8 2040 Typical fighter

7- 
ypn M _ __ _ _ _ _Mi"axf 

fl .'

n% Min l Iax nS
-ka Ma n n- -

n ~ i n

M-79 0 2 -7.5 -3.0 10 1. 3.2 2 4 25 108 Typical transport

U'""Nin L .- S -

M80 X b. 8 -1O.S -4.2 14 1b. 4.4 2 4 25 108 Typical transport
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TABLE 99. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOM' FLIGHT- BY-FLIGHT

SPECTRUJM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER

Test M-81. -1m 20 ksi, M-82 0 si 30 ksi, M-83 '1im ,40 ksi

0001 C.. oqANUkl4 A-A (.a 100)

0002 :.(lei* 10.0 lta.i '. 4!0. 4. 25.0 Sit.3 1 30.0 56.7

000i 6. *44.S 11.6 48.0 24.s 411.9 8.6 29.41 17.10 5.

0004i 11.91 14.b 10.2 1. .8 %. 3.5 37 1.1 4S1

004h 50.0 b1.5 1.1 67.13 10.V 00.6 04.0 5d4.9 02 5.

00041 14.1 $4.0 20014 S6.4 31.J 4S.6 27.01 b3.5 . *,

voMs.1 So.! -S.0 19,4 27.0 41.9 27.9 411.0 43.

0001 16.4) 40.2 S.2 S9.1 19.!) S1.9 4.3 11.0 19.1 46.6

0009 0.4 .17.6 141.9 30.14 11.a 16.7 9.3 J3.2 1.5 Isla

0010 1.46 54.2t 16.41 31.8 19.1 44.41 3. 37 99 6.

001h1 2J.5 4?.7 12.11 40.8 22.0 41.9 21.2 42.2 16.3 26.6

0012I -3.0 27.3 11.9 uS'. I -S .Q 46.8 1. 64 2.1 1.

0011 3o.'. Silos 32.? 06.1 21.1 41.b 29.1 61.1 2. 1.

0014 I. '15 26.5 74.9 19.4d 04d.5 22.4 36.3 set 52.

0015 0..4 41.0 14.7 06. 4 3.0 34.6 19.8 46.7 33.4 54.

.41 5. 66 63 3.0 10.53 Ill.7 17.7 56.1 11.7 29.3

0017 -75 "14 1.3 33.6 9.7 30.1 -5.0 411.7 161 S0.9

0016 10.1 41.9 25.4 U2.1 24.9 o'Ia -10.3 s0.7 12.4 44,6

0014 19.1 4?.0 24.3 36.4 19~b 46.2 23.01 42.3 3.5 2.

0020 352.6 611.' 16.9 Iv4.0 19.1 047.1 0.4 704. 1 1 i. 2 S0la

0021 9!8.6 146. 12.7 '.6.2 1ti.31 39.2 2 0 .i 40,4 30.3 5e6

0022 3.6 60.0 11.9 'ST's5 1. 1. 04 -50 4.

002 is9 S8.3 3.4 .2 16.3 513.1 -4.0 63.3 0.4 7.

0041 .9 5U.1 02 3. 2. 7 2. 47.5 13.4 S1.9

M0ll 42.5 4. .9 35 -2.0 1.6 3a.2 00.4 394 00.9

0019S 35O.1 60.4 25,) 3P.9 30.2 54.9 241.6 394S -3.7 65.0ol

04)21 -1.8 47.0 12.5j S9.6 4.3 S1.9 7.1 4S.3 97 66.4

0026 -b.0 449.2 515 33.11 15.0 34.1 2.7 se.5 2.6 40.9

04.2e9 13. " 16.1 is. a 1.7 - . 0 5333 9.4 29.3 11.4 6.5

0010 14..U 45.4 30:9 45.9 13.5 40.1 21.1 5703 13.9 Isla

001 14.7 17.3 19's 40.0 Ill 25.0 6.3 47.1 U2.6 ?,6o

0012 415 1. 25 42.6 11.3 01.4 22.6 47.S 17.9 46.9

001i 1. J51 ties 1. 12.a 79.3 Is*% 5@.4 2.7 411

00S" 14.3 4.0.1 i6.3 '45.S 29.1 52.9 120 51 309 4.

0035 9.2 0 07.4 41.6 15.0 31.1 1 50.4 7.7 5327

00se 391 6.1 6.6 20.5 0.2 56. 7 9.3 75.7 19.4 51.7

Gusy g1. 5.1 1.04 57.7 22.3 41.7 2l.0 SI.0 39.6$ 5315

U018 12.2 4.b. 6.1 2b.6 b5.0 600 1. 540 46 37

0019 21.0 12.6 20.1 4S.4 9.7 48.1 33. 4.2 ales 47.1

0040 a.44i 17.V 4S.90 55.6 10.3 71.6 104 . 2 23.3 44.1
0041 -. 6 s.5 "01 4.9 41.1 17.9 42.7 5.1 41.6 27.2 a8.7

.141462 29.6 '42.4 13.3 4.0 112 24.5 -4.5 51.3 5.400 .
0'~d 5. 1. 6 19.0 %..S 00.3 -5.0 42.2 1.0 3.

0041 11J.4 so.$ 12. 'O.6 23.0 09.4 30.7 53.*9 25.7, 1.
00445 1s6 13.3 2 2.5 O. 3.0 44.7 6.4 3906 111.5 414.3

<1004b 2'e.s 17.0 26.3 S3964 9.6 3). 0 a.9 44.4 10. 6409
0047 2*4.5l 47.4 22.3 047. 6.3 77.9 25.9 S3.0 -5.0 S9.1

40148 22. 7 541.4 a.? 1201 7.6 72.1 17. 530 -10 5.3

0049 1J.0 42.0 27.d 4100 17.3 70.0 12.9 47.A 25s* b.

ou 503 69.9 -0 .2 09.S 41.1 60'a 13. 4.1 11.4 71.0

00531 14. 3I.3 16.2 35.5 10.? 42.3 5.41 41.4 a3es 49.3

00%11 1191 511.0 1.3 45.7 15.9 112.5 20.9 43,l 28.(# 07.3

00i3es. 46.1 a1.6 512.4 34e4 61.3 all %7.3 36.s 50.9
4J5 -50 9, 2.4 50.41 8.9 S1.0 13.0 55.9 48.6 71.09

60% 10.41 10.3 34.0 4#1.2 11.4 44 1. 531 -41 50.9

606 31.6 S1.0 22.5 37.11 14.0 24.7 l.2 33.1 9*. a.
107.5 42.0 0.1 41.0 Isla 07.8 19.5 74 94 0.

008 -. s. 40.1 49.0 44.2 2160 00.0 14.2 40.4 83.3 41.3

00o9el. 56.11 -S.0 17.0 201.41 6616 32.9 52.2 29,99 1,

% of ori
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TABLE 99. ME~iODOLOGY DEVELOPMENT TEST PROGRAM GROUP V - RANDOMi FLIG-r-BY- FLIGH-T
SPECRTXJ LOADING TEST, AIR-TO-AIR MISSION, A TY'PICAL FIGHTER (CONT)

Test M-81 lj 20Oksi, M-82 or-i 30Oksi, M-830a i 40Oksi

0060 40.3 536. Ob %.0 25.4 l 3.& ~0.0 al.o 60.1? 24.0 63.6
061 1616 6%.j 23.5 049.1 t.1 333 $.4 1.0 Sn.b 37.4 29.3

Debi b6. I 44). 31.6 49.6 34.8 46.4 2%.7 466.. 1604 4.3
0063 -4.7 63.2 6.6 02.7 S.l 44.4 36.0 S9.0 -0.7 64.7
Ge.. 4 b. SS4. 4 17.6 16.6 -5.0* 3(2.9 7.s '53.0 29.0 53.4
0069 2.2 72.7 1.1 3ala -3.0 10.1 4.6 71.8 2109 '1q.6
0066 36.6 W6.0 41.1 56.3 27.s 18.1 2S.3 49'5 9.6 60,9
0f7 31.9 S3.0 14.9 36.7 19.9 41.8 15.1 Sas3 19.6 se.7
06 it.? 06'a 19.0 55.2 6,9 4a9.2 %.9 f49,6 19.9 59.6
*069 -0.1 alO~ .4.9 V7.0 12.2 J1.4 -5.0 59.9 16.8 75.6
0010 -2.% '10,2 I.d 60.4 1.5 62.s 11.2 60.0 37.1 S4.7
0071 48.2 021 30.5 S7.2 13,4 06.b 9.6 29.4 ti.5 23.6
002 -$i.7 55.7 -4.2 17.7 16.1 S6.9 36.3 S6.8 27.S 41.8
11413 -0.6 07.0 23.3 bass 10.0 306 30.6 $0.0 15.0 37.6
80714 20.2 I?.&i ally 51.2 37.3 6s.4 Ia.7 v7.7 -%.0 37.8
001% 24.6 42.7 1.6 001 33,0 6a.1 4.4 U2.7 2.6b 66.3
0016 b.a 107 -0.9 30.9 24.2 59.2 2.0 '17.6 12.3 36.2
call 9.3 32.0 2.4 16.6 -5.1 S6.3 15.6 53.2 1.7 S2.1
006 39.b 70.2 an's 40.0 25.2 49.2 20.9 35.2 17.6 37.0
0079 abom 51.7 Z0.7 14.1 0.1 05.5 34.6 46.7 23.9 68.7
0000 -S.0 62.0 21.1 54.4 30.2 60.1 5.6 15.7 14.A 60.4
0061 d$.2 40.0 19.9 49.7 5.5 66.3 42.6 50.9 20.5 £16.6
0002 21.6 42.7 6.6 03.6 26.00 70.2 32.6 14,2 23.1 37.5
0gas 24.9 14.9 20.1 55.5 ai.5 66.6 5a.s 65.0 23.9 96.2
04 tal7 63.0 21.4 S51.4 13.1 31.9 20.5 11.2 22.1 40.3

Goss 2S.7 62.6 -5.0 S3.4 a3.s 67.9 24.6 46.5 6.9 31.1
0066 36.3 01.0 140 V7.1 10.16 61.2 6.5 53,4 3.1 a?.7
OGG? 165.0 440 34.9 66.4 35.6 59.1 30.2 71.3 24.0 76.1
0006l 2603 52.1 14.6 69.3 440b 73.0 6.0 56.3 22.91 37.6
0069 17.2 60.3 062 16.54 16.9 5702 10.1 G2.2 21.2 67.9
0090 S.3 61.o 30.3 47.4 -5.0 52.9 21.0 57.S 17.5 30.7
0091 10.0 56.2 &36,1 05. 07.9 60.4 as.% 41.6 19.7 S6.s
0092 24.'. 17. 1 2t0d.6 47's 17.2 92.5 5.3 414*1 5.4 20.5
OU91 -0.3 17.7 26.0 190.6 3.1 23.9 3.2 02.6 -3.9 S7.6

00044 42.5 62.9 19.4 14.2 13.4 46.8 2 3.2 a 5Sas 26.4 11'a
00953 v.1 J1.9 22.0 69.2 12.4 so.6 -5.0 500 14.5 53.6
0'396 12.0 16o9 3110 53.7 26.6 49.5 19.2 60.6 2613 52.9
o09 6.1e 613.4 a 2*.5 03.1 19.7 31.b 0.6 201 13.9 07.6
00906 10.6 34.3 30.0 is'6 I0.a 16 9.0 4196 32.7 51.6
4U09 10.1 36.5 16.1 S4,1 35.0 73.0 30.0 73.3 36.3 Sa.0
0100 20.9 56.s 20.1 48.7 24.9 44.6 26.0 46.0 -04 62.3
0301 '45.4 74.7 3S.6 46.3 2160 53,4 6.9 05.9 -3.5 46,6
901 35.6 "0.4 32.2 40.0 9.0 44.7 35.3 26.4 1.0 S7.5
0101 35.0 13.7 35.3 43.5 1.90 27.? 14.7 71.6 6.4 207
0304 3 0 54.2 -0.6 f.7 13.5 S4.a -2.9 32.3 -0.3 47.9t
0t 1% 1.3 33.1 9,6 55.2 S.7 90.7 27.0 36.6 9.6 63.3
4106 .0 04.0 31.0 61.1 03.5 6!i.7 6.3 47.6 23.3 73199
0301 10.0 16.6 42.7 16.0 sea 33.% 17.5 70.6 35.1 63.6
0105 dhoe 56.52 7.2 94.9 17."6 30.3 9.2 19.9 5.9 37.9
0109 6.2 65.2 .3.9 76.0 5.9 99.9 33.6 63.0 17.0 S9.9
0tt0 1S.4 45.6 23.6 520.3 23.7 S4.7 12.2 06.3 32.0 04.1
0333 6.6 70.80 1.#) 40.4 21.V 49.7 20.1 5it.5 6.2 39,3
Ma3 20.4 .1.0 6is3 $7.,a 2s.7 O1.5 36.8 34.2 6.3 64.1
o31s 25.0 47.(# 30.3 59.6 20.5 64.6 30.3 99.0 21.6 43.2
01341 20.0 62.6 37.3 40.3 17.6 106 32.6 65.6 9.9 99.6
0335 3".m 67.. -4.2 60.6 0.9 al.9 12.6 17.9 7.7 609.5
03to 30.7 42.4 25.9 42.3 -S.0 S4.1 24.1 66.4 23.2 49,9
03ll 1?V.4 10.% 21.5 l0.5 is's .4.3 22.4 '45.7 26.1 74.2
033& 39.4i east 26.2 45.7 tall s3.7 20,6 5o.1 3i.3 67,6
03394 23.0I 62.1 id.a 60.2 39.3 46.7 29.4 %s.9 19.7 79.2
0320 I31.1 01.6 at3.7 40.2f 20.9 73.9 33.9 63.1 34.9 92.7
032s a9.01 60.6 30.7 6S. a ti.s 04.4 -5.0 43.1 33.5 its.a
0121 -22.0 eb. 33.0 30.1 39.0 460.3 29.9 071 2.7 60.3
0321 e6.43 S9.6 20.2 Wily' 43.4 S2.0 1V1056 2.3 $6.6
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TABLE 99. METHODOLOGY DE VELOPMENT TEST PROGRAM GROLJPV -RANDCM FLIGHTPBY- FLIGHfT

Tes M-1 3.3 20 ksi, M-2.3 , 0. 3~ d4si9 M-.3 isam 14. 35

o325 1,1 05.y Isla 46.9 da.0 50.0 24.0 $6.6 13.6 %2.0
0320 4.1 17.7 -0.2 16.9 6.u 16.1 5.3 S914 -5.0 61*1
0127 390.0 06.0 39.8 76.5 23.6 0S.9 21.9 as,6 96% 67.8
0 kilo 17.6 37.0 36.5 65.2 24.5 35.3 a0.3 56.? 31.0 62.11
01419 8..? so.t l0.s 6.9 201.0 40.2 5.2 30.2 11.9 52.0
011u 21.4 64.7 -0.1 10.0 -3.7 62.3 0.0 40.3 9.6 01.0
0131 24.3 19.6 £9.0 31.1 35.6 32.6 -0.2 46.3 15.5 4S.0
0132 -5.0 061.0 10.2 4S.2 30.1 56 26.S 48,3 t0.s 59.9

0 133 9oo 03.6 5.0 $3.0 26.9 00.4 2.3 S7.4 26.3 49.s
0130 16.3 %6.% -2.9 09.1 36.9 6.0 09.3 74.5 34.a 44.6
0335s 21.6 54.1 32.5 S2.3 £2.6 06.1 29.1 71.4 34.0 09.0
0330 30.4 42.0 10.7 19.9 0.6 27.0 11.9 77.7 27.1 53.9
0137 16.3 70.1 -5.0 07.1 03.0 63.1 7.7 27.8 a.7 400
013b 6.6 5.7 25.6 S3.5 22.0 46.9 33.0 0. 35.2 70.0
0139 03.2 53.3 23,5 69.1 21.7 03.9 10.9 43.0 16.9 34.1
010v 7.6 05.9 32.7 54.3 9.3 50.3 2.0 3s.? 10.2 43.6

0 103 29.9 S2.5 £3.0 so6 *0.it 63.3 29.5 09.1 9.2 36.3
0302 36o.4 57.0 -0.1 6%.3 -S.0 05.0 32.1 5i.7 27.0 45.1

0 103 31.1 O5.3 1s.a 31.o 5.3 22p.3 7.6 05.0 -3.7 25.0
01044 1.1 00.01 7.0 03.3 10.5 22.3 2.8 Sa.e 33.3 45.6
0305 6.0 50.9 7.5 30.5 -l.1 0.8 12,96 0i.7 3.3 30.12
0100 2S.1 S1.0 20.0 5e.s 02.7 03.7 25.9 49.2 11.7 46.3
0107 26.0 50.7 23.2 00.2 1307 40.7 -5.0 16.7 -10.0 46.8
01*06 -5.0 39.7 -2.7 00.6 1.0 41.2 29.6 49.6 R0.4 39.5
0149 9.1 00.2 0.5 Sits 40.6 54.6 22.4 59.0 2.8 25.2
0150 S.0 20.6 33.5 38.0 20.2 03.7 12.3 29.1 12.3 63.6
0353 30.0 4590 22.7 75.3 30.6 09.9 23.6 43.6 2.3 76.
o352 3.5 16.2 30.4 06.9 25.1 fl3.5 200 44.3 -S.0 60,.

0it 2.6 '9.5 26.3 503 0.9 40,9 20.3 05.4 44.0 7i.0
0150 23.0 S3.9 0.3 S0.3 22.0 41.6 24.0 53.5 34.2 63.4
0355 31.1 03.3 33.7 32.0 1.0 IS.* 2.5 04.5 30.0 43,3
0150 i6.6 57.7 -4.2 73.S 12.7 43.9 16 40.0 24.0 3.99
4lSI 10.0 41.7 30.7 07.3 20.5 71.2 15.0 09.9 23.4 59.2
Oi56 -5.0 07.9 22.9 00.1 15.0 47.0 31.7 406 20.6 34.a
0359 6.s Z0o 0.0 42.3 -10.3 486 21.2 43.3 7.2 410.3
0160 27.0 S51.3 32.2 00.5 2.1 0.4 9.2 02.6 Ra.0 51.9
0231 0.0 03.6 39.7 50'8 6.7 R0.8 3.0 Q5.7 33.3 30.27
0302 35.9 v3.4 'f.1 07.9 16 29,4 12t6 00.6 ?.5 45.0
0103 iq.0 03.3 -%.0 460 19.S 35.3 1.4 55.0 2.4 22.3
03004 1.2 06.1 33.6 50.1 23.3 09.6 19.3 42.2 25.2 57.0
0305 143.11 568.5 35.9 52.5 29.0 S6.l 23.5 002 23.0 70.6
0166 97.9 52.1 10.5 00.8 16.0 400.7 26.1 00.9 10.2 03.0
0307 23.3 03.A 2.0 62.5 9.0 303 3.5 6009 21.0 40.7

0106 31.7 47.5 14.4 5ots -5.0 00.9 30.0 32.3 I7.3 60.2

0173 10.3 50.6 7.7 31.4 7.3 47.0 -15.0 15.3 lot 30.7
011 7.0 09.0 16.9 05,9 30.0 22.4 30.0 23.1 0 20.8
oils 0 S0.0 3.S 30.4 -0.0 56.3 3.3 43.3 20.3 36.2
03/0 21.46 02.9 27.1 46.3 31.2 34.4 23.0 09.4 14.4 79.2
0317 -10.3 07.1 11.3 0.6 4.9 53.4 36.a 52.0 35.0 0133
W&7 1.. 46,6 15.3 S6.3 15.2 49.0 22.0 48.5S -5.0 53.5
@179 13.6 59.0 30.9 43.0 33.9 43.3 a231 39.9 6.3 53.9
M30 J.4 55.0 21.7 49.9 3602 400 07 409 87.4 4396

0@1 38.3 40.3 30.0 77.0 -4.0 04.0 4.0 70.9 39.1 46.8
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TABLE 99. METHODOLOGY11 DEVELOPMENT TEST PROGRAM GROUP V - RANDOMv FLIGTBFLG-l
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TY'PICAL FIGIPR. (CONT)

Test NI8 f1 O 0ksip M-82 o 30Oksi,M-83 a 0 ~40ksi

416a 3e. .h 4 s. ~ 4.1 3z.h ~49 10,$ 34,1 3.0 37.7
561 11 8.1 C!4.3 S 0.3 29 .S *. 4. 1 '12. 19.6 57.9!.

0160 -5. 0 So.o a 7.0 41.6 3.3 A 7. i 11 oe1. 607 51
Gies 0.0 169.6 32.6 b. S 1 .3 so. 7 10.0 23.4 11.1 56.4?
0166 S6.6 54.4 110.h 27.0 7.9 30.8 20.0 05.0 14143 50.0

*0167 ld. 34.0 8.0 56.1 1li. 7 '.6.5 140s 56.? 4.3 02.0
0180 fil.3 09.0 Z27 42.1 1b.1 38.2 6.0 49.6 7.1 20.9
0109 6.s. 05.2 -5.0 071 15.7 37.8 y.3 S7.4 19*% 61.0
0140 29.1 40.0 Il?d 0. 3.. 66.9 14.0 20.9 -0.S 35.5
01lo1 13.0 2S. 7 1S.* 1 0.6 1.1 313.0 140 01.0 30.4 0065
01112 to.a 19.9 7.2 00.*2 22.7 33.6 1160 00.,9 08 601
0191 16.2 70.b 10.0 43.2 1.0 Z1.3 1.9 7319 1.6 02,2

0190 30.1 bob 13.b 39.7 -5.0 530.3 12.0 70,4 20.0 00.0
*019S 250 8 5S.5 A12. 0 S5.0 10.Y 46.5 17.1 37.6 3.0 12.5

0190 4.,j 41.9 10.4 40.9 11.6 160.7 20.5 sa,l I.? S2.4
0197 35,4 09.1 24. 7 70. 4 16.8 60.0 -1.11 400's 9.3 23.9
0190 12.0 08.2 2a.9 37.3 10.8 31.5 10.6 00.2 20.3 48.S
01919 26.7 59.9 21.7 52.1 11.1 5.16 -50 09.2 '3.0 25.2
0200 12.0 q7.9 25.5 41.9 3,4 57.5 26.0 39.6 -0.1 Moo0
0201 7.8 11.0 6.3 37.0 13.0 60.2 5.0 05.6 6.9 33.7

0902 0.4 b*7.4 I5.9 00.0 30.1 00.0 10.3 $9.3 36.2 007
0203 13.S 39.2 10.0 09.9 1201 50.3 20.9 42.1 17.3 43.1
0200 ties S1.2 14.2 39.1 12.u 00.9 23.0 30.3 -SO0 01.3
0205 9,0 48.7 0.8 39.1 24.4 42.0 is.s 45,6 21,s - 3S99
0206 40.0 36.5 13.4 07.2 20.0 51.2 17.0 53.0 35.a 030
0207 19.0 38.5 Z2.5 07.3 6.2 ide0 25.5 00.1 30.s 41.3
oaaa 25. 0::? 33.0 60:0 27.7 S26: 30 38 2 5.7 Salo 60
0208 12.0 49.0 35.0 06.6 00.0 42.S H3IS 32.7 12.0 00.7
Oita -S.0 4117 22.2 401 33.8 55.0 10.8 49.0 36.0 0.

0212 S9.0, 77.7 3m.8 53.2 22.. 34,4 9.2 35.0 20.2 40.3
*all 15.0 01.5 18.8 45.7 306.1 45.0 20.,0 07.5 20.0 44.1
0214 .4.6 33.2 2G*2 37.0 13.5 39.3 23.0 08.7 7.5 33.7
oil$ &22.6 0.5 -5.0 40.7 J0.3 00.5 7.6 55.6 6.2 300
0216 i0.2 04,8 30.1 50.0 20.7 01.1 26.0 72,3 25.5 S5.5

0257 30.0 72.5 7.3 36.1 2S.1 39.0 17.0 606 6.2 3s.a

0216 -4.4 19.3 0,8 53.1 8.3 50.2e 5.7 63.9 5.0 09.7
* 019 21.1 30.3 -1.0 27.3 2.3 55.9 10.5 S9,5 20.0 5O0

0220 #.s 01.5 2.s 39.0 -5.0 52.2 100 50.9 3512 50.7
kfaa1 -2.4 %2.7 6.3 20.1 12.0 32.0 ISO$ 00.0 0.0 01.7
0222 -1.0 03.91 14.7 50.2 33.6 50.7 20.2 50.9 3.3 53.6
41023 01.0 09.1 31.5 41.1 21.0 08.9 36.5 76.$ 10.0 37.5
0220 23.0 635.0 31.9 06.0 9.9 35.0 15.7 *5.1 35.2 1.01

aa2s 11.2 05.0 33.1 00.6 13.9 53.s -5.0 56.2 -3.1 62.6
0220 13.1 72.2 19.0 70.3 30.6 6.3 17.9 6.0 07 00.9
02a7 35.0 67.,d 17.1 35.1 0.6 29.0 1214 05.6f ls.i 03,2

0298 2t.7 40.6 9.7 50.0 20.0 00.0 23.2 50.5 IS.* 63.0
0229t 17.0 30.2 19.0 38.0 20.S 77.5 19.s 52.a 10.0 63.S
0230 0.3 79.2 10.0 29.04 0.1 06.5 310a 50.0 -5.0 5l.d

0231 4.q 40.1 to's 20.4 13.1 39.5 13.7 53.5 .06 70.8
023 107 o0.0 0.6 019.5 10.1 05.7 25.9 07.0 13.1 540&

*02$3 20.4 %b.0 97.4 09.7 30.2 05.5 $Ili 09,9 -6.1 30.7
044 11.8 %A.l 31.7 001,1 99.2 29.3 lose 01.06 23.0 6.o

0235 So.2e 10.0 38.0 %0.6 261 50.3 31.1 59.0 4S.9 65.3

O 023 -5.0 57.0 30.9 71.7 30.1 601 03.7 600 a5.7 07.3
0237 33.4 00.3 30.3 43.7 21.4 07.0 140 006 0.6 Is.a
0236 2e.1 170 19.4 06.3 9.6 63.4 5. -5.2 So-- 319.6
0239 12.1 10.3 17.0 sl.0 21.0 15.5 $7o? 09,1 606 10.3
0200 3.6 53.0 121 160 214.% s0.s 33.0 00.7 57.11 1164
@&01 a5.u 00.6 -5.0 00.0 29.0 07.3 t1.3 00,7 23.7 00.7
0242 3.9 43.61 19. 1100 5.7 51.$ -1.3 55.1 17.0 $a'5
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TABLE 99. METHODOLOGY DEVLOPMENT TEST PROGRAM GROUP V - RANDO*M FLIGHT- BY-FLIGHT
SPECTRUM LOADING TEST, AIR-TO-AIR MISSION, A TYPICAL FIGHTER (CONCL)

Test M-81 aim = 20 ksi, M-82 ,ir = 30 ksi, M-83 al = 40 ksi

~U5I 7, .ho1 |7.I 53.41 3.9 6.7 14.. h.u -0.6 3.2

")0tQ I .y . 4.sb 1~ 2 .4e 41.a 7 4. 1 60. 3 11.6 Q I.

014 ".3 S5.0 2.. '. 1-.0 S1.6 d0.1 )1.e 33.7 64.1

0157 1.1 b2.7 10.7 ql.9 17.1 '11. 6.1 'h .7 30.1 9.

0256 di.' Slip.2 d 41.01 buO5 70. 5.5) -3.0 56.1 10.0 57 .7

16i S 7. 3 . 9 23.9 532.O 60 526.7 23 . I 3a. i -0.6 3' a

02S4 3b.9 59.7 37.2 67 33.e 27.7 37.0 57.2 39.5 51.9
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TABLE 103. METHODOLOGY DEVELOPMIENT TEST PROGRAM GROUP V - RANDOM FLIGHr-BY-FLIGHT
SPECTTRM LOADING TEST, AIR-TO-GROUND MISSION, A TYPICAL FIGHTER

Test MI-84 -.30 ksi, M-85 =30 ksi, M-86 O. -40 ksi

REA011 I300000 15 0%N LQ 0S

0001 C.... iiAr.WIN4 A-#6 44x9S0)
90v02 -10d,* 70.0 414.6 416 . '4.0 20.1 7.8 46.9 6.3 37.1
0003 a, 4 37.8 16.4 J)6.6 37.6 49.S I3.61 96.9 46.0 42,9
OOU. 13." 74'1 20.3 34.5 Is$ 21.0 7.8 19.5 13.9 a3l&
0005 2.1 73.5 11.3 43.6 6.5 £3.1 10.9 56.1 -10.0 51.4
4006 0.6 36.9 7.0 55p.9 31.7 48.0 3.0 17111 6.9 46.3
0007 30.6 42,4 J5.1 46.1 2.9 51.2 4.9 26.6. 6.6 2907
0006 16.0 26.4 14, 44'e 16.4 $Sea e.g 51.6 6.1 23.3
U009 2.6 23.7 6.7 19.5 12.3 67.3 -10.0 67.1 62.3 57.2
0010 14.1a 35.4 31.0 27.6 5J.5 19.6 3.7 27.7 6.9 31.1
0011 0.6 20.6 9.4? aa.6 12.5 '1.6 0.5 26.4 10.3 39.3
4012 -0.3 19.S S.l 26.7 i.7 31.4 4.1 22.3 10.7 26.5%
0013 1.6 32.4 0.0 4id.2 -30.0 33.1 7.3 23.? 6.6 35.2
0036 12.3 49.2 31.0 78,4 6.6 29.3 5,2 29.5 6.7 30.6
0025 16.1 26.3 11.0 37.8 5.6 37.2 -3.2 23.6 3.a 420s
0016 21.8 60.3 6.5 33.6 8.5 49.9 23.0 "35.2 22.5 45.2
0017 33.1 33.. -30.0 25.3 6.6 78.6 1193 42.6 5.5 34.6
0016 10.6 7t.7 So1 35.1 11.2 32.3 3.4 6.3 15.4 37.3
0039 b.4 '46.9 0.1 26.3 d.s 60.6 23.2 42.7 9.4 23.3
U040 Jed J6.4 5.3 46.1 26.2 30.5 4.4 600 3.e 26.0
0021 -10.0 19.0 7.0 11.6 slit 31.1 4.0 26.6 -0.0 53.1
0022 7,2 36.6 33.1 $5.7 11.3 60.1 9.0 29.8 16.0 53.5
0093 -S.6 a%.4 14.3 36.9 6.1s 30.1 37.0 38.51 1495 32.3
@024 6,9 38.3 sob 13.2 -0.0 37.7 36.3 37.0 -10.0 s0.5
00215 0j.5 23.6 5.7 17. 7 3.0 30.6 30.3 ba.8 1.9 36.7
9026 300 39.3 3.6 36.0 Als0 32.3 7.2 35.1 39.6 55.2h1 0027 -0.0 '47.6 3.0 s8.3 14.6p 32.0 7.5 23.2 2.7 a9600al 31.2 37.9 0.3 33.6 15.3 45.0 -30.0 32.5 6.6 46.5
0029 -0.6 75.. -0.3 33.5 30.6 27.1 34.6 46.9 17.9 is*$
0030 2.6 S7,0 30.8 36.9 2.2 68.3 26.3 64.1 12.6 34.4
0033 -14.7 S3.9 17.3 6i. 1 47.3 39.1 6.7 38.5 6.6 45.3
0052 23.4 41.6 10.3 13.6 -30.0 70.0 -0.5 35.3 3.7 50s0
0033 3.1 631.4 0.5 25.8l 13.9 30.7 15.9 53.5 I'3 36.9
0036 0.2 26.1 30.0 25.0 2.2 So.& 1.6 36.8 4.5 30.2
003S 3.3 to.? 0,3 26.9 2.5 16.9 2.5 5e.5 17.3 27.6
4006 04.b 33.0 -30.0 32.6 3.0 35.7 7.5 43.9 27.8 39.7
uol7 6.2 39'5 8.2 32.3 11.4 33.7 -0.4 36.6 2.5 607
0038 13.5 64.0 5.0 29.6 36.9 63.6 1.8 36.2 3.9 26.9
0039 9.2 34.3 7,4 32.0 14.0 37.9 13.5 203 6.8 25.7
0060 -30.0 46.3 22.S 3os5 3.2 3.0 139 25.0 35.3 30.9
00461 as5 69.4 5.2d 34.4 17.5 30.2 30.0 36.3 16.1 45.6
0042 33.6 36.6 13.6 35.7 32.0 26 5.8 23.0 7.0 540

001 11.41 42.4 3.5 S9.3 24.6 47,9 6.2 25.6 010.0 36.6
0044 3.7 40.9 6.3 67.2 16.94 63.6 3.3 35.5 0.6 086

3os .6 66.2 0.7 66.1 16.9 43.4 32.6 28.2 3.7 65.*9
0046 5.8& 49.S 30.8 35.5 16.7 4#.8 3. 34.2 1,0 36.6
0047 5.3 S3.6 3.# 45.6 4.6 34.6 -10.0 60.2 $06 397
00466 6.2 31.9 2.9 44.9 19.5 40.3 -3.2 37.2 0.0 40.0
00649 22.3 56.4 13,3 46.6 3.7 54.0 3.0 20.2 13.0 30.s
00,50 -3.1 12.3 0'8 33.1 -10.0 30.6 5.0 27.0 0.4 3900
0053 32.21 45.2 10.3 29.5 2.4 38.9 36.8 33.7 -0.0 1469
0052 6.5 19.6 -0.0 53,7 0.9 25.0 I0.6 2s.7 2.2 3asi
0053 0.! 49.5 -4.5 29.5 5.0# ales 5.2 at.s 5.4 46.0
0054 4.6 20.3 9.3 41.0 19.3 44,9 8.9 33.0 1.9 24.7
00bs Ia.3 36.7 -10.0 2l.5 Is.# 35.7 1.2 27.9 8.6 51094
4056 a1.5 33.6 7.7 46.9 34.3 46.3 3.4 326a 0.3 37.9
g057 -0.6 24.9 34.0 63.0 10.2 37.5 7.9 36.3 0.8 61.2
00s0 33.9 Sl.4 6.0 '6.9 35.a 54.0 7.7 50.2 0.5 6998
605, -30.0 68.6 a.% 3S.4 13.6 42,3 35.3 27.0 6.3 30
06&0 3l.V 1.4 1.. 1)6. 1.1 ill.5 33.4 36.9 8.4 %4.6
44061 eS. a 14. -0.4 *0.$ 4!31. a 44.7 7.6 4J.6 2.5 36.1
00. 2 a.6 .0.9 6.0 34.3 36.3 '.3 27I.0 37. -10.0 24.5
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TABLE 103, METHODOLOGY DEVELOpME1Wl TEST PROGRAM GROUP V - RANWCI FLIGHT-BY-FLGHT

SPECRLf4 LOADING TEST, AIR-TO-GRO1UND MISSION, A TYPICAL FI.HTER (CONT)

Test NI-84 orlm- 20 ksi, M-85 Li : 30 ksi, M-86 '1m"40 ksi

@01 2.0 li.s 0.2 51.5 4.'I 41~ 7.9 46.4 5.1 19 .0

044 1),6 41 1.16 17.0 40.1 6.41 21.4 6.4 2b.4 11.2 34.1

@. ..1 4a.2 8.2 40.7 ties 44.7 0.3 41.1 59.1 49.3

ofubb 11.9 24.a 12.3 Q2.9 0.7 21.8 -10.0 413.0 1.3 4.

0061 2.2 40.2 14.0 $4.1 3. 13,3 4.0 14.4 11.9 40.4

0066 -3.0 S%.7 33.2 141.9 9.5 35.3 1091 Is.0 7.1 21.2

069 -0.1 J1.6 0.9 10.9 5.41 36,4 .0.0 32.5 '6.9 35p.9

0010 701 11.4h 2.0 59,9 -10o.o 26,4 11.1 36.3 10.4 15.1

001 34.4 49.6 1.9 26.1 Ill IS.? 6. S 50.4 133 1 7.1

001 1 b e$ sil.5 54. 1 34. 6 5f.2 sq. % 21.4 41. S 10:5 4 .9

0013 .. '61.4 19.7 41,1 11.3 S.4 4.1 51.4 0.7 28.5

0074 3.7 137,1 -10.0 S0.4 1,7 41.0 0.3 a312 06.7 40.0

0075 -0.5 49.3 6.4 24.5 0.5 30.6 12.4 33.0 .3 40

0014 14.4 42.4 3.b 35.11 0.1 459.6 all 29,4 0.0 44.4

007 .7 46.6 0.2 50.4 9.1 44.5 5.4 25.6 10.5 31.7

0074 -10.u 20.5 6.5 44.1A 42.4d 34.1 14.6 30.9 00 7.

0079 -0.7 35.1 -2.0 43.4 5,5 62.1 15.4 27.9 12.2 100

0400 10.. 40.6 10.4 411.16 11.2 20.S 11.7 23.4 52.2 3S.4

0411 3 49.9 S.3 46.4 5.4 29.2 7.0 35.1 -10.0 a41

0042 . 49.S vi.3 41.5 5.0 44.0 1.6 43.3 0.5 41147

04£1. 47.6 12.0 ab.2 -0.4 111.9 -2.3 31.1 10.4 304

0044 S.b 47.0 4,0 7s's a1. a5. 0. l.0 16.4 7090

0005 0,0 34.9 1604 123 .1 49.4 -10.0 40.3 0.4 3804

06 lie 41.7 4.0 31.3 4.3 11.7 4.2 59.4 4,2 33.5

006? -0.1 61.6 ti,3 19.1 -1.0 23.0 6.4 34.1 13.3 S0.7

coos 16.3 44b.0 15.6 30.9 -1.52 S1.4 7.41 s0.1 a, 3

0009 21.3 S6.1 13.5 35. -10.0 24,0 4, 2542 14:2 25.3

000 502 '5.1 10.0 35.0 15.3 30.9 6.2 S3.2 0.5 3.2

0091 li.s $8.3 -0.9 15.1 464 3. .0 0..I. *

009 3q. 41.4 0.0 40.3 0,6 ill5 11 3.9 54.7 44.9

0091 0.7 31.9 -10.0 24.0 2.35 99 51 444 03 1.

0094 -1.% 14.9l 2.0 4sf.% 20.0 S0.$ -0.S 57.0 5.4 39,0

0063. 7.9 9.6 25.2 b.4 11.3 0.0 27.4 9.5 47.3

00925.3 27.7 0.4 21.9 10.5 19.5 0.4 7.1 .4 21.2

0097 -50.0 644 6. 3.0 194.4 59 04 24.2 41.1 30.0

00911 54.2 53.4 10.5 3%.b 4.3 14.1 -0.9 54.0 23.9 4S.6

0099 7.1 $7.1 0.3 11.2 1.5 22.9 7.9 12.1 9O.9 45.9

0100 4.4 24.4 lies 31.11 14.9 27.7 14.5 45.5 .10.0 s0.s

011SS45.2 7.b 40.9 5.5 %4.3 11.0 40.0 30.5 36's

001 Sa.4 1b. 141 2. .7 4.0 9.5 3.3 11.2 0.4

vi0l tell 37.1 S.S 49.52 11.9 35.0 0.2 31.5 del 35.01

Gt04 4.0 57.5 be 544 Z.4 IS.# -10.0 5il3 0.1 36,0

0105 u.1 34.b 7.5 P7.1 5.1 54.4 21.0 33.7 59.S 39.3

0506 J4.1 40.t 0.6 40.3 V..3 40.0 23.7 37*9 10.1 S614

uSC? 4j.9 als 6.7 %J4.4 25.4 Sell 6,2 23.5 0.9 44.3

01014 11.7 29.6 5.4 26.2 -00 5. . 96 50 4~

0509 1.6 Sills See SI.9 0.8 40.7 2712 10.0 22.9 sill

4. 3 .9 il57.0 141 57 49.3 6.4 71.9 4.9 43.1

6.9 ib.0 15.0 41.7 11.1 3.0 55.0 4S.9 5.95 .s

0522 13.4 17V 1.0 111 3.0 6i.0 70. 15.3 46.3 0,0 2.

(Jl5.5 26.4 55.0 35.1 2.1 17.5 54.2 '63.4 lies *0

3. 4. .1 15.5 S.7 i47.3 0.2 44.0 3.0s 49.'6

014 .11 26.0 1S.0 S4.6 S04 42.6 0.5 '64.4 0.5 37.5

0137 3. j%.% 5.0 S7.0 10~ 1410 9.9 -0.0 34 5.7 37 4.3

0516 -00 . 7.16 Si5.? 11.40 37. 210.9 S6.1 30 40.4

oily4 Joel 4 . .. 5.0 5N.u a .3 23.3 29,9 036 I0.$

411 el 4.S 11. ':.? b - al.? 1.7 N. 1279S.



TABLE 103. METHODOLOGY DEVELOPMIEN TEST PROGR*1 GROUJP V - RANIM FLIGHT-BY- FLIGHT
SPECTRUJM LOADING TEST, AIR-TO-GROUND MISSION, A TYPICAL FIGHTER (CONCL)

'rest M-84 0 20 Zksi, M-85 ai. = 30 ksi, M-86 a. =40 ksi1 rn lin t

0130 8.9 61.9 I.6 S7.u '43.9 65.0 6.5 35.6 0,3 209
0131 3.0 S7.9 -10.0 40.8 30.1 49.7 9.7 40.5 17.9 31.0
0532 0.6 447.y 10.4 ?4.1 2.1 13.9 5.2 17.1 3.9 52.1
0133 36.11 63.l -0.2 hi.2 13.3 30.0 3.1 39.2 '4.3 447,5
0 114 15. tk 040.3 163.3 S31.9 4.2 aI3. 1 0,.4 49,6 6.0 33.3
0550 -10.0 1104 0.2 144.1 13.4 42.0 23.1 600 -2.5 13.3
0130 1.1 34.3 11.2 446.2 9,0 40.2 0.9 30,7 10.2 '47.7
0107 1.1 40.6 13.2 30.6 0.0 30.2 0,11 67,9 10.14 37.b
0116 114.1 10.3 1.41 29.1 17.6 544.0 J1.0 40'a -10.0 28.1
Oily 0.5 St).8 Li.t '10.0 2.9 31.0 a.0 22,0 3.0 03.9
0140 4.1 60.7 11.4 00.9 -0.7 40.1 b.7 20.5 0.3 40.0
01415 3.s 25.S -0.2 70.2 d.0 32.4 59.0 31.5 1200 34.3
0142 1.3 33.b 19.1 4404.1 9,7 $5,4 -10.0 440.0 40 5.5
0143 1.3 '45.3 10.4 3509 9.1 32.7 6.0 014.3 #07 4170
01114 13.4 )7.u 0.0 mL. 6.3 45.4 1505 30,2 15.0 50.0
01445 7.1 49.s 1105 74.6 0I.5 345,0 11.9 408 5,2 7140
0140 416.4 s0.5 3.0 20o. -10.0 44.1 10,5 S0.0 55.3 52.7
0147 20,44 S1.3 17.0 40.0 11,2d '4.2 18.0 31.4 l.a 50.0
01440 o,. 20.3 6.3 '46.6 2.9 35.9 4.3 27.5 13.0 23111
05141 -10.2 20.2 3.6 24.j 12.3 20.0 13.0 29.5 545.1 30,1
0150 0.3 449.v -10.0 631.1 10.7 50.9 0.4 41.0 55,0 39,9
01S1 9.7 447.1) 144.6 '61.40 25.7 36.9 7.3 52.3 0.7 010
0152 i.7 28.0 7.0 19.0 2.b 34.0 0.8 440,14 0.0 30,3
0153 9.0 29.44 4.2 16.14 1.3 10.11 -1.11 15,8 4.4 2912
05644 -10.0 21.v 2.0 32.3 0.2 $0.4 5.9 S5,7 7.2 20.0
0156s 0.2 40.2 17.1 35.S 9.1 a2.5 11.5 77,7 5.5 3a.4
055. 50.3 414.3 1.7 59.7 Sod 25.44 5.0 a343 0.7 70.7
Oils? 7.6 23.44 '4,5 ia.6 11.$ 63.2 it.2a 10.5 -10.0 35.0
0158 1.4 440.0 35.1 63.2 4.2 20.4 -0.5 21.0 5.9 460
0019 19.7 Sh.5 19.44 35.1 -2.3 '40.0 50.8 25.14 3.0 39.50100 5 213.7 12.1 32.y 0,9 19.4 5.44 29.0 0.0 415,3
0105 7.0 244.0 10.4 37.0 -0.0 25.7 -10.0 33.5 501.a 580
016; I1.S 32.6 2e.3 I d6,44 160.b 29.0 0.3 110.9 2.1 39.7
0501 boa 30.4 0.3 449.1 0.7 3715 17.9 34.1 7.5 47.2
ulo6. 214.7 11.9 -3.1 30'.4 14.9 00.1 20.6 00.0 14.3 27.7
015 7.0 19.% 1.9 %3.3 -10.0 31.5 11.9 03.0 15.4 00.5

566 1.0 34.7 2.b 20.3 5.2 59f.0 41.0 07.3 11.1 34.9
0507 4.0 27.3 I5.6 011.1 20.4 32.3 0.0 3U.0 21.3 55.0
0500 244.5 t44.14 0.0 244,2 2.5 20.0 0.8 4t411 2.11 141.7
0109 11.9 44.9 -10.0 244.0 144.3 14.6 57.0 3S.5 111,4 62.5
0110 23.5 113.6 0.5 514.4 9.0 71.3 2.3 36.5 9.9 20 7
0111 5.7 30.4 50.4 3.2 1.0 30.0 244.0 37.2 0.0 26.501702 7.3 21.u 15.5 35.2 14.5 38.9 3.3 11106 2.0 51.0
0171 -50.0 37.12 9,5 217.*1 3.3 20.1 0.5 260 50.0 244.5
01741 13.1 449.5 -0.5 51.11 e0.2 53.0 9.9 34.4 6,7 25.3
0i75 13.0 69.9 7.94 20.0 0.0 10.7 4.3 33.0 -5.2 45.a
0I06 0:'41 4. 3.7 50.0 1.2 52.7 29.8 112.2 -50.0 15.O

317 01 611 l' 0.5 3.2 11.5 1.9 02.0 1.14 l'i.00570 51.7 311.0 3.1 50.3 33.3 117.5 0.7 25.5 12.3 421.5
0579 a.$2.$ 50,9 442.0 5a.'s 19.5 20.2 40.4 12.0 39.5
0100 4.50 '11.3 14.0 114.13 7,0 33.0 -10.0 36.2 0.5 5.06
0181 -0.91 410.9 'U.6 20.o 3.V 57.0 0.5 52.9 -1.1 231.4#J162 15.1 45.1 't.2 32.8 1.1 30.0 .0. j 4431.1 0.116 3.3I
0103 !6.1 630.0 5.7 17.1 0.1S 20.1 Is.5 19.3 20.3 344.3
0104 4.4 11.1 3.0 S6.9 -.I0.u 51.3 0.0 '3.5 10.2A f4. I0566 7.4 P 3. 0 0.44 64.b 1.0 3.4) 'P.1 36.5 55.5 35.4
00 b56. 344.44 6.9 56.3 11.7 19.!b 544.6 10.6 0.7 27.80!87 57.0 30.0 6.7 J6.9 &!I.$ 59.5 5.8 11 *0.4 41.40140 22.0 33.0 -10.0 i!6.0 V.4 '40.2 Z.5 50.11 2.2 40.20509V I. a 22.6 10.1 25.3 is.5b 70.5 its.5 45, 0.1 224S0590 9.2! 57.0 7.0 2P9.0 6.6% 4S.5 0.14 09.0 4.7 )7.%
0191 0.0 37.1 27.3 40.44 51.5 disk 6.5 20.5 55.5 57.0
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TABLE 107. METHODOLO)GY DEVELO4EJWT TEST PROGRAM GROUP V -RANDOM4 FLIGHT -BY- FLIGHT
SPECFIU LOADING TEST, INSMRMENTATION AND NAVIGATION MISSION, A TIYPICAL FIG=fE

Test M-88 uii 30 ksi, M-89 cim- 40 ksi

Nk ADO 180106)(10 I W, L11 05

0003 1;.... IwAN~IS.IM 3.t (148100)
Gas& -s.o o 70.0 16.11 36.9 16.2 31.7 13.9 13. 13.0 a610
Gooi 1#600 41* -5.0 29.4 14.4 31.3 16.3 31.7 13.1 29.2
0004 9.o 33.2 13.9 26.3 .5.0 33.0 14.6 26.7 7.3 31.4
0to.10, 30.3 13.0 27.8 116.7 32.3 "5.0 23.4 I0.2 a?..

000 14.7 32.* 17.9 16.0 :1.7 23.6 7.1 29.1 -5.0 30.1
Go?0 £5.3 Oi41% £1.6 35.6 6.2 Me. 6.3 10.5 13.2 26.0
046 -5.0 216.6 £i.5 Rest 6.6 30.0 14. 26.2 15.3 29.7

0009 in.? 28.6 -5.0 319.5 7.0 39.7 l7.t 39.3 1103 a5.6
0010 £3.6 31.5 13.7 20.1 -S.u 310.1 16.8 31,0 £2.0 311
#)oil £9.2 34.1 9.9 25.0 7.4 27.6 -5.0 200 £2.1 23.0
0012 £2.3 22.7 £0.9 33.0 £9.2 30.7 l6ts 29.2 -5.0 36.3
003$ 30.6 23.0 13.0 26.3 10.2 33.# £0.3 310 ti.5 27.0
0030 -5.0 23.0 0.0 26.3 £1.6 30.6 £0.4 30.0 16,0 26.06
G0ls £5.9 a9.3 -5.0 1.97 £3.3 30.0 £1.9 32.2 £3.3 23.$
0016 6.6 35.6 36.9 loss -5.0 00.5 £6.2 27.. 33.7 32.6
00£? £5.6 27.5 £le.5 27.0 S.e 33.9 -5.0 35.1 £0.7 26.2
ge1s £7.2 &4.9 £7.1 20.7 £0.0 37.2 ?,1 a5.9 -5.0 32.1

001ly 16.0 26.4 £3.5 30.7 30.6 39.1 16.2 27.2 l0ss last
020 .0a $g.t £t.7 2id.a ties 31.1 £6.7 36.7 £0.1 26.3
0val 37.6 28.0 -5.0 33.o 10.0 36.7 £40. 26.9 1204 30.?
0022 37.6 37.3 £3.6 27.9 -5.0 27.7 £5.6 25.7 15.2 26.7
00a3 £3.0 39.0 16.3 R6.73 £3.0 29.6 -%.0 36.8 £6.9 27.6
46414 1.? 26.2t 9.0 29.0 £s.2 26. 6.3 39.3 -5.0 38.6
002s 1.9 3S.7 lot? 26.7 £4.9 34.0 3I.1 3S.7 £60 32.6
0026 -5.0 39.0 30.5 20.5 7.6 a5.6 9ot 35.7 9.3 219.6
0027 £0j.6 29.6 -. 0 2 509 55.7 00,4 £5.1 26.4 17.1 344
0026 15.2 30.8 10.6 25.9 -5.0 34.5 les0 31.6 £0.2 a7.a
0029 £6.0 29.7 10.2 20.0 £0.0 30.0 -5.0 31.5 £1.5 81.1

11030 £5.0 31.6 £5.9 36.9 £6.9 34.6 till 29.5 -5.0 31.3
0031 146.3 30.6 90 33.2 £6.7 29.5 £2.7 303 15.0 16.7
0032 -5.0 27.3 £3.0 28.0 3.7 30.3 £7.1 35.2 £1.3 39.3
U031 30.2 20.0 -5.0 20.3 £3.3 32.3 £5.6 29.6 £0.9 21.6
0010 9.3 32.4 ties 0.. -5.0 12.9 £4.2 37*? £6.5 369V
0015 16.6 03.. t3.5 216.6 £3.0 24.7 -5.0 402 6.6 30.9
0036 20.1 31.0 £6.1 30.6 £0.0 87.7 12.5 32.6 -5.0 29.5
0017 30.5 27.3 £2.0 36.0 10.1 R8.5 17.6 30.8 17.0 51.0
0036 -5.0 27.3 £0.2 35.9 £7.1 31.1 6.0 35.7 16.7 38.6
0039 35.0 36.5 -5.0 l7.1 10.7 39.9 18.9 29.9 103 30.1
0000 12.7 37.6 15.3 Sa.0 -1.0 30.3 £6.0 13.7 13.6 26.5
000£ 35.2? 32.4 36.5 29.0 8.6 35.5 -5.0 31.2 li.7 glos5
062a 1.4 26f.0i 9.0 29.7 9.1 26.9 £2.3 j399 -5.0 2%1.9
0003 33.1 $3.0 9.0 26.0 9.9 35.6 15.2 34.0 52.s a66
00004 -5.0 20.0 12.1 05.3 20.9 32.6 20.3 30.0 12.7 8960
005 1.06 26.7 -5.0 1".5 12.9 313.0 Ile2 35.3 32.3 86.7
40000 30.6 20.9 10.2 30.5 01.0 27.6 16.4 3099 6.2 21.1
0047 32.3 32.3 04.2 35.8 30.5 31194 -5.0 26. 1.06 87.0
G0ds 35.3 is*0 16.0 28*7 1ies Ris9 a's 3W.9 -S.0 301
0049 33.8 33.5 13 42.7 £ess Ross 6.2 35.8 £4.1 3i.7
eas0 -5.0 29'6 36.5 32.6 52.6 V7.l I3.6 34.3 £0.6 V7.2
0ust 9.7 3I.0 -5.0 27.5 7.4 30.7 Is's 32.7 16.6 39.8
a 02 6.2 39.3 10.5 35.5 -5.0 27.3 307 37.9 36.9 02.3
0ass 17.5 26i.16 9.7 27.2 20.0 36.3 -S.0 89.9 491 Sao7

00 £3.1is 26.5 300 31.5 £7.0 39.0 6.9 523af.i2.
0015 9.0 30.2 23.7 39.7 9.6 39.9 3.0 £9.0 6.9 23.2
00,36 -1.0 06.4 37.7 31.0 1lea 13.2 £8.8 18.3 03 39.6
0057 25.2 02.s -9.0 23.5 0.4 32.9 31.0 23.3 12.6 33.2
00s& 15.5 33.8 9.0 31.0 -.. 1o.1 13.3 29.3 1666 870
0u59 30.0 43.2 4.0 37.2 loss 37.6 -5.0 36.6 14.1 15.3
0000 Ilo.. 35.6 35.7 50.4 37.9 41.1 33.2 to.* -5.0 168.6

003 6.9 30.5 IT.* 25.3 12.5 23.6 7,9 37.0 I's 27.2
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TABLE 110. METHODOLOGY DEVELOPM4ENT TEST PROGRAM GROUP V - RANDOM4 FLIGIHr-BY-FLIGHr
SPECTRUM~ LOADING TEST, COMPOSITE MISSION, A TYPICAL FIG-rfER

Test M-90 0 -20 ksi, M-910 cr * 30Oksi, M-92 ai 40Oksi

Wd~uff TaO"flijo lb liftI L41 0%

0001 Co... WNtUUM C0OSI81 (h.al955J
0002 .01.9* 700 16.l 111.1 20.1 '.5.5 is.. st.3 3'..' %Sol
0003 16.2 4.s 16.4 '.694 246.b 61.14 S.'. 29.. 17.. 52.'.

0 009 111$ a9e5 80.2 794.4 111.1% 300' 329 S3.7 87.3 6S517
000S 50.'. 63.5 3.1 '.7.s 10.9 '.0.4 '.90 59.9 160a '.5.1
000'. 19,7 39.0 00 56.14 31.1 '.5.4 27.6 '.3.5 9.'. 40,7
0007 36.1 lid2 I -5.0 79.'. 27.'. '2.9 27.9 4100 9.94 i ..
008 14.0 90,2 5.2 39.1 19.5 5119 9.3 1.9 19.1 '.6.'

0009 0,4. 21.'. 14.9 34.2 11.6 26.7 9.3 3l.a 1.6 I3la
0OCO 1.4 50.2 186 31.6 19.1 '.6.5 34.0 '.3.7 Voli 6.6
0011 22.5 1217 I20? 40.0 2a.u '1.9 21.2 '.a 14.3 24.'.
00:1 -3.4 27.3 11.9 '.%13 -S.0 4.6 1'..? 06,' 23.4 %7.2
0083 34 56.3 32.1 '..7 17.1 '.1.5 29.7 61.1 29.3 '.07
0014 19.11 0.. 26.5 741.9 19.2 'L.% 22.'. 3ee3 5.l 5a.6
o015 39.0 9S.0 14,7 '.4 I.U 391.6 19'a 48.7 33.. 59.2
0016 1.1 36,7 las3 34.0 Is's 43.7 17.7 54.1 11.7 29,3
v01 7 *7.S 461,4 £5.3 33.Is 1.7 34.1 -S.0 '.1.7 t603 50.9
0010 30.1 97.9 as.'. 52.1 2ll.y 'S.2 -£0.1 50.7 1.. 694
0019 32.1 47.11 24.3 36.9 19.'. '.'.2 23.'. 411.3 3.5 52.49
0020 35.81 '.. 1'.9 30.&. £9.1 '.102 649 79.1 12.2 $0.2
00411 26.8 9S.6 12.7 9'.02 15.3 39.2 20.2 '494 MIS~ 546
99J22 3.. '.0.0 £1.9 44,6 29.S '.1.3 1i.5 '.0,9 .. 0 '.7.,
0023 4..4 's.3 32.9 56.2t 14.3 55.1 -9.'. 63.3 0.4 3705
00149 29.1 S7.7 1'.2 3'.6' i22.2 45.1 29,6 '.. 13.9 s5.9
0015 '62.s 4'5 a4.9 Is's .22.0 '.1.6 34.2 6649 39.4 '.09
002'. 3b.9 5'.' 2s.5 sle.2 39.5 59.9 2'.' 3915 -3.7 &t.0
0627 -1.'. 97.0 82.5 59.'. 8.3 53.9 7.7 4'.. 29.7 '64vi0029 -5.0 611.2 5.5 33e5 1S.0 36.1 2.7 50.5 2.6 46.9
0 029 13,'. last 13.1 5117 9.0 33.3 9.'. 29.3 1196. '8
00 £9.0 95.9 30.9 4S.9 13.5 '.6.1 21.1 57.3 13.9 35.2
003£ 16.7 37.3 19.3 '.0.'. 1.8 25.'. 6.3 6.7.1 32.6 7?200
041a 1.5 1.9 12.S m2.8 11.3 '.1.4 22.6 0.7.5 17.9 '.6,9
0933 17.5 51.1 S5.0 41.'. 12.2 79.3 15.1 50.'. 25.7 95.6
403 341.3 S9.1 2613 '.5.5 29.1 52.9 12.0 45..1 30,9 '.8.0

0 03S 9.2 '.. .7,.6 '.1.' IS.0 3il1 19.3 50.. 7.7 53.2
0016 39.7 '.6.1 4.0 20'5 6.2 54.15 9.3 7S.7 II.'. 52.7
0037 31.3 5S. 7 17.9 57.7 422.3 '.1.7 29.0 51.7 19a4 55.5
0036 12.2 9:2.'. 6.8 25.6 -5.9 6.0 £3.5 54.0 1'.' 63.7
0039 28.'. 32.8 20.3 93.'. 9.7 46.1 33.5 '.5.2 -7.3 4.791

oo'*40 68.$A 77.9 '*5.9 56.8 10.3 71.6 10.6. 3.2 23.3 '4.2
0093 -.. 6 90.3 9.9 91.1 £7.9 '.2.7 5.1 91.6 27.2 56.7
0092 2q.6 42.9 13.3 94.0o 1.2 26.6- -9.5 51.3 sell 24.6
0091 19.4 34.S 86 39.0 5.3 '.0.3 -5.0 Q0.2 13.0 39.9
0099 I'S.01 5S.fj 12.7 99.'. 2S.0 '.9.' 34.7 53.9 a5.7 '.1.0
'o'. 16.2 33.3 i22.5 '4.% 3.0 416.7 4 39.6 22.5 '.1
0046 all.5 57.0 a6.3 51.'. 9. 13.3 0.9 '.4 0.3 '4.9
0097 2'..5 01.4 'uI I2. 9i7.2 4.3 77.9 25.9 79.7 14.7 64.1

su 1'is9 85.0 41 , O 21.6. 141. 17.3 70.0 12.9 '.7.5 29.'. '.
0050 50.3 611.v -0.2 6.S, 4711 'a. £3.1 664.1 11.6 7£.'.
00653 18.7 53.3 16.2 31.5 i9.7 '.2.3 5.6 1.. 23.s '.9.3

* 0052 19.1 51.0 1.3 9S.? 35.9 32.5 ie0.9 93.'. 26.9 '.7.3
u053s 22.5 4.1 also 152.9 3.'. '.1.3 6.7 57.5 l6.5 '24.9
005'. -. u 39.90 4.94 50.2i 0,9 31.0 13.6 S5.9 '.2.6 75,9
Qoss £4.4 50.3 3'1.6' 'e'.2 11.6 664'.' 11.7 55.5 -4.0 56.9
0054 37,,b. si.0 22,5~ 17.5 14.4 29.7 3.2 33.1 4.7 24.6
06057 1.5 Q2.0 0.5 91.0 11.2 '.7.6 19.S 37.'. 9.'. 9.7
0056 Q9jj 99.1 19.0 'e'..2 23.4 '.0.6 19.2 '.0,'. 23.3 95.3*J009 -10.9 70.9 29.'. 41.9 4.2f 20.1 7.8 438.9 4.3 37.l

% ofa
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TABLE 110. METHODOLOGY DEVELOPMENT TEST PROGRAM GROUP V -RANDCH~ FLIGI-T-BY-FLIGHT
SPECTRUM4 LOADING TEST, COMPOSITE MISSION, A TYPICAL FIGHTER (CONT)

Test M-90 *20 ksi, NI-91 30 ksi, M-92 0 * 40 ksi

0060 0.44 37.8 14.4 20.6 17.0 449.5 11.A 26.9 4.0I 44s. 9
0003 11.4 744.1 10.3 344.s 1.5 23.0 7.6 34.5 13.9 121.4
00042 2.1 71.5 13.3 4.3.6 8.5 33.1 10.4 $4.3 -10.0 51 .46
Gobi 0.4 18.9 7.0 55.9 31.1 446.6 3.0 31.3 4.9 40. 1
0064 10.6 42.41 25.3 .4..3 .9 3v .9 213.6 0.6 19.7
Gobs 111.0 26.4 14.4 '44.2 16.4 35.2 a .t 5148 a.l e3.3
0066 8.8 21.7 0.7 1.5" l 313 ';13 -10.0 67.1 43.2 57.2
111001 16.5 3s5.44 31.0 17.6 5.S 19.6 1.? 17.7 0.9 31.1
0068 094 is's 9.2 &lb 11.5 411,6 0.'s a0.4a 10.3 3913
@0011 -0.1 19.5 5.1 460.7 5.7 .. 4.3 22.3 t0.7 lo.5
00l0 10 12.0 0.0 446.2 -1u.Q 351.1 7.t 23.7 4.0 35.2
0i I la.t 491.a tie0 16,4 6.4 i 14. 2 111 a9.OS 6.7 30.0
0071 16.1 a6.3 11.0 37.8 5.0 17.1 -1.2 23.6 3.a oils5
0071 22.n 40.3 6.5 33.6 6.5 449.9 as 411. 22.1 1.5 445.1
0014 £3.1 33.0 -10.0 211.1 S.'. 70.4 11.3 42.44 SOS 34,6
s075 30.4 71.7 51.1 15.1 11.2 1.1 3.4 401 15.44 37.3
0070 5.4 46.9 0.t 144.1 dos 440.6 &l.i 41.7 9.41 a3,3
0077 3.6 a6.'. 5.1 40.1 26.2 30.5 44.4 '10.0 3'0 26.0
44076 -10.0 19.0 7.0 35.6 5.2 334.1 4.0 246 -0.0 53.3
0079 7.2 36.0 £1.1 35.7 ties 40.1 11.0 29.0 1600 51.5
000 -5.6 25.4 134.3 36.9 COS 30.1 37.0 36.5 144.1 31
0001 4.9 31.1 60 35.2 -0.0 37.7 18.1 37.0 -10.0 s0.5
0082t 0.5 83.0 5.1 37.7 3.0 30.6 lo.3 61.0 3.91 36.7
0001 10.4 lq*3 3.06 34.0 4.0 31.3 7.1 35.1 19.0 55.2
0044 -0.0 47,4 3.0 30.1 314.0 S2.0 7.5 211. 1.7 29.0
Goss 11.2 17.9 0.3 33.8 15.3 45.0 .30.0 32.5 0.0 46.s
006 -0.4 75.6 -0.3 31.5 30ld 21.1 14.0 440.9 17.9 35.1

0007 2.8 57.0 10.0 30.19 2.2 40.3 26.3 64.1 12.0 34.4
0008 -34.7 53.11 37.3 4;1.1 87.3 39.3 4.7 30.5 4.6 45.3
0041# 23.4 47.0 10.3 33.6 -10.0 70.0 -0.5 35.3 1.7 50.0
0090 3.3 41.4 0.0 25.0 13.91 30.7 35.9 53.5 3.3 "36.9
0011 0.2 20.3 10.0 25.0 2.2 50.8 l.6 308 4.5 30.2
00012 3.3 40.7 0.3 26.,9 2.s 10.9 1.5 50.% 37.3 17.6
0013 4.5 33.0 -10.0 32.0 3.0 3SO7 7.5 43.9 27.0 39.7
0094 6.2 l9.5 #.1 32.1 15.4 3i.7 -0.4 10.6 1.5 60.7
0095 13.5 64.0 %,0 119.6 16.9 41.0 1.6 36.2 3.9 26.9
@011. 9.2 34.1 s.'d 32.0 340 37.9 33.5 603 0.0 215.7
0097 -30.u 446.3 11.5 305 3.2 33.0 13.9 25.0 15.1 30.9
00118 41.6 69.4 5.2 34.44 17.5 30.1 30.0 36.5 14.3 45.6
0019 3l.0 30. le 4 83. 1. 3i.0 214.0 5.0 21.0 7.0 5400
4100 13.8 42.'. 19A 59.3 M46 411.9 l.2 25.4 1l0*1 38,0
0301 -5.0 70.0 300 80.9 1d.2 3t.7 13.9 13.1 13.'. 20.4
@302 1300 43.0 -5.0 29.44 14.4 33.31 10.3 sill 111.7 29.2
0103 9.0 33.2 33.9 1&.3 05.0 33.0 34.6 26.7 7.3 31,4
0104 30.9 30.3 ti.0 A?.# 34.7 32.11 -5.0 21.4 10.1 1704
0109 asses 50.0 -%.0 07.0 &as$ 00.0 32.1 51892 29.11 56.5:10106 203 50.5 25.0 95.9 Sos0 004 a3.o 60.7 24.0 606
@070 50.6 65.3 11.5 4v.3 6.0 30.4 5.0 50,5 37.4 29.3
d100 0.0 42.3 $3.0 411.0 34.0 404 as*7 40.4 306 41.3

059 -0.7 63'a $0 41.7 5.3 44.9 100 59.0 -0.7 04,7
-0130 tie5 55.4 37.6 300 -1.0 50.9 7.'s 55.0 29.8 s3.4
*111 2.2 12.7 3.3 32.1 -3.0 70.1 t.8 73.0 21.9 4906
oIla 30.4 solo 41.3 56.3 8715 l0.1 15.3 d9.5 9.6 009
03l3 33.9 53.4 14.9 36.7 35.9 4410 35.3 303 19,0 so.7
0334 26.7 44.6 39.0 55.1 0.9 49.2 5.9 49o6 39.11 115.6
oils -0.3 al. -0.9 27.41 32.2 51.4 5.0o %9.9 30.0 70.0
6336 -2.5 40.2 3.7 00.9 I's 61.3 33.3 600 t7.3 64.7
0337 2d.a 41.3 30.5 si.2 I3** 10 9.6 29.9 12.5 23.0
0356 -0.7 55.7 -4.2 37.7 30.3 14.94 30.3 546s 87.5 41.6
0339 -0.4 47.0 23.3 612.3 30.0 S0.0 30.6 5ol0 15.0 37.0
0ti0 20.2 37.4 23.7 33.2 31.3 65.4 I0.7 57.7 -1.0 37.0
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TABLE 110. \[ETHODOLOGY DEVELOMtENJT TEST PROGRAM1 GROUP V RANDCNI FLIGHT-BY-FLIGHT
SPECTRUMl LOADING TEST, COM[POSITE MISSION, A TYPICAL FIGHTER (CONT)

Test NI-90 a *20 ksi, NI-91 -30 ksi. M-92 40 ksi
lin, im'i

111 24a. 6 Q.. 1.6 40. 1 13.u 62.1 A&.. a 52.71 2.6 60.3

012 6.2 U'.1 -0.9 36,9 '1.2 S9.2 2.4 4.7.6 12.3 16.2
oli!3 9.1 51.'. 2.. 16.6 -9.1 56.3 35.41 53.2 Id? 52.1
'.12'. $5.6 70.2 16.3 '.0.0 1 .2 it 44.2 a 20.'. 35.2 17.6 17.'i

125 i26.' 53.7 20.7 341.. 0.1 45.5 34..6 46.7 23.9 amoI
0118 *5.(j 61." 2A.1 514.'. 30.2 60.1 5.6 35.? 164.5 60.'.
0121 21.2 '.#A' 19.' '..7 5.5 60.3 42.6 S4.4' 2'a.5 '6,4

0 lad 23.6 '2.7 $.6 '03.6 26.00 74.2 12.6 341.2 23.3 37.5
oila9 2'4.' 16.9 ab.5 55.5 22.5 6b.6 sa.5 b.0~ 23.9 56.2

0I It 25.17 62.0 (A 5.0 53.4. a1.5 61.'. 24,6 dials 6.9 *1.1l
18S I.1 '.1.'. 14.8 ??.1 10.4' 61.&1 ass 53.'. 3.1 27.7

0 11 IS.'. muss5 1I.9 66.&1 35.8j 9.1 30.2 71.1 24.0 76.1
01131 26.S S2.1 14.8 69.1 464).5 73.0 4.'. 56.3 22.9 37.6

0 klj 17.2 60.1 6.2 36.5 16.9 S7.2 10.1 '.2.1 21.2 67.9
1)116 5.3 63.'. 34.3 47.'. -5.0 sii.v 21.'. s7.8 17.5 30.?

05317 10.0 56.2 2601 '5.5 27.'. 60.'. 25.5 4106 19,7 56.5
Oil$ al.'. 37.0 2'... '7.S 17.40 92.5 S.) 44.3 5.4 20.!s

0 139 -0.3 37.7 26.0 39#.0 1.4 23.9 3.2 i4206 -1.9 57.6
01'.'. 2.b. 621) 19.4 7m.2 1..& 416.6 23.2 51.5 20.4I 37,2
0141 9.1 35.9 22. 69*2 1.4 540 -S.0 S40.0 14.5 S1.6
'.142 11.6 3H.y 21.'. S1.7 26 4915 39.1 60.0 26.1 52.9
014s 6.7 61.4 11.5 63.1 19.7 31.6 4'.6 24.1 -11.9 47.8
0144' 14.6 3ass 10.'. 15.i 10.2 210 9.0 41.6 la.7 151.0
014t) 10.1 3".b 16.7 114.3 35.0 73.0 34.4 71.1 30.3 5a.0
0146 20.9 58.5 15.7 #40.7 2t4.. 44.6 26.0 '.0.0 S5.Q 02.3
0147 45.'. 7'..7 33.6 '. 11.4i S3,4 6.9 45.9 -3.5 446
0106 15.8 58.4 1.2 '186 9.6 46.7 I1.3 a8.4 3.0 57.1
0149 15.4 31.7 I5.3 1. 7.0# 27.7 14.7 71.6 6.'. 24.7
0ls0 3.0 S4.2 -0.0 '.e.7 II1!) 34.1 -1.9 32.1 -0.3 47.9§ 015 3.1 31.1 9.6 55.2 5.7 50.7 27.0 386 9.0 63.1
0152 -5.0 *9.0 31.0 60.7 43.5 65.7 6.3 '.7.6 ?3.1 71.9
0153 10.0 76.6 22.7 38.0 5.2 31.1 17.5 70.6 35.3 61.0
OI14 26.0 56.5 7.2 54.9 17.4 30.1 9.2 19.9 5.9 17.9
015 6.2 65.2 -1.9 76.0 5.9 55.9 13.6 63.4 37.a 59.9

0 156 33.'. 45,6 23.6 Sell 21.7 84.7 12.2 46.3 32.0 414.1
01S7 6.6 70'6 -5.0 410.4 23.9 45.7 20.3 52.5 6.2 35.3
0068 20.3 61.6 6.1 47.5 20.7 41.5 16.6 34.2 6.3 84.1
vi15' 25s.8 '41.9 30.13 59.6 20.S 64.6 30.3 55.0 27.6 '43.2
0500 16.0 62.6 17.1 40.1 17.6 30.6 12.6 65.6 9.5 59.0
0961 34.'. 67,6 -4.2 60.6 0.9 63.5 12.6 37.9 7.7 09.s
0164f 10.7 42a.4 25.9 41 -5.0 54.1 a44.7 60.4 23.2 49.9
016£i 12.4 3q.5 2315 50.5 25.5 414.1 J2.4 05.7 16.1 74.2.10164 39,.0 01.1 25.2 '.s.7 I8.3 531.7 20.0 58111 32.s 67.0
016S 23.4 02.3 20.4 80.2 19.1 4607 29.4 55.9 £9.7 79.2

0188 1112 63.6 at.7 44.2 20.'. 71.9 33.9 03.3 34.9 Sao?
0507 29.6 60.6 10.7 05.0 1?.%) 04.9 -5.0 41o7 It's 34.0
0168 3.7 diD.' 0.3 61.2 ls.'. 604 1.1 1I.O 0.0 46.6

0 169 3.8 0. 0.1 401 16.9 4394 120 I0.2 3.7 45.9
0170 5.5 49.5 lose 35.5 16.7 144.6 A.4 34.2 1.0 16.6
0171 13.1 %3.. 3.0 45.0 4.0 34.6 -10.0 60.2 00 19.7
1.172 6.2 33.9 2.9 44,9 19.1 46.1 -1.2 37.2 0.0 40.0
0173 22a.3 86.44 23.3 '.&.6 1.7 54.0 3.0 26.2 $to0 36.3
0174 -1.7 12.3 0.0 33.7 -10.0 30.6 1.0 a7.0 0.4 39.0
0ils 12.8 445.2 t0.l 29'5 2.4 16.9 56.6 31.1 -0.0 16.9
(a176 6.5 19.8 -0.0 53.7 0.9 35.0 loss s6.7 8.2 3a.1
'.177 0.1 .14.b -4.S 29.5 5.6 21.5 5.2 a1.5 5.4 40.0
oil& 4.6 20.3 9,3 41.0 19,3 44.9 S.'9 33.0 sell 24.7
6179 1203 38.7 -l0.0 20.5 £5.6 36.7 sea 27.9 46 S6.s
01s6 ti.5 31.6$ 7.7 '6.9 14.3 44.1 3.4 31.2 0.3 37.11
oils -0.5 14.9 14.0 O3.6 I0.a 37.5 7.9 36.1 0.9 &7$a
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TABLE 110. MEIhODOLOGY DEVELOPMENT TEST PROGRAM GROUP V -RANDOMV FLIGIHr-BY-FLIG-r
SPECTRUM LOADING TEST, Ca1POSITF MISSION, A TIYPICAL FIGHMrR (CONCL)

Test M-90 *20 ksi, M-91 -30 ksi, M-92 ali 40 ksi

Olga 13.9 11... #A 1 25.9 1 1.' S.61. 71 5-6.2 0.5 &V. a
0161 -364.0 46.4 2.5 3S.4 11.6 i.2.3 IS. 1 21.0 41 Viol

0166 40.4 60.9 6.0 34.3 19.3 41.3 a 7. 4 37. -10.0 24.5
old? 2.0 31.5 0.2 57,5 9.4 '63.5 7,9 o1.... Sol 19.0
01411 0.4 37.6 21.0 040.1 6.0 21.9 6.Q 244 11.2 30.1
01419 9'1 42.2 sea 4.0. 1 Ills 41O.7 0.3 Q I1I1 69.6 49.3
0190 11.9 246.8 11,3 4209 0.7 23.6 -40.0 04S.0 141.3 62.5
01,01 2.2 4.2 10.U 30.1 3.2 52.3 41.0 24.4 11.9 46.6
019a -3.6 So1.? a3.2 36.9 90.5 25.3 1oot 21.0 7.41 11.2
4I)93 -41.1 31.6. 0,9 16.9 1.4 16.4 -0.0 '32.5 '1.9 3S.9
0194 7.1 .1.5s 2.0 194.9 -IO.U 26.0 13.1 S6.3 10.8 59.1
oils 30i.6 '.9.6 log 26.3 7.3 3S.1 8.3 56.6 13.3 57.1
0196 6.3 %41.% 10.2 36.6 10.2 39.5 &1.16 01.1 Ic.s 46.9

0 19? 9.5 '41.6 19.? 047.7 11.3l 59.6 6.1 S1.4 10.7 26.1
0196 3.7 S7.1 -10.0 30.0 I1.7 03.0 6.3l 23.2 0.7 10.9
0199 -0.1 m.9.1 6.0 ao.1 0.5 $006 12.4 33.0 16.2 460.0
0400 14, 4 is.04' 1.1. 31.9 0.1 49.6 2.2 29.'4 0.s 44.6
0401l 3.7 16.1. 0.2 56.0 9.1 4.51 S.4 M5. to.s 31.7
olga -10.0 d0.s 6.3 4,4 2.2 30.1 16.6 36.9 0.0 76,V
0401 -0.1 25.3 -2.0 63.6 3.5 62.1 1S.'. 27.9 £2.2 Mol0
ii00d It6.71 40.6 20,9 #4 1. 0 3Il.a 26.5 12.7 43.6 12.2 35.6
0205 2.94 09.9 5.3 .66.9 1.'. 2992 7.6 35.1 -10.0 26.7
04806 1.0 49,3 ISIS m3. I 1.SS0 46.0 1.6 03.3 0.5 05.7
0207 5.0 417.6 ta.0 4.2 -0.0 £6.9 02.3 31.1 10.4 346
02?06 5.6 47,6 0.0 70.0 -1.7 3H.S 0,a 27.0 34.0 70.0
01109 0.0 14.9 16.4 52.4 9.1 49.6 -10.0 00.3 6.4 30.0
0210 14..? 32.4 17.9 26.0 $i.7 23.6 7,t 29.6 -1.0 34.1
0all 15.3 00. 31.6 ie 35.6 6.2 25.6 6.3 24.5 £3.2 a46

0212 -5.0 24..o ties 20. 5.6 30.0 14.0 26.2 15.3 aq,7
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TABLE 114. METHODOLOGY DEVELORVENT TEST PROGRAN, GROUP V,
RANDOM FLIGHT-BY-FLIGHT SPECTRI.M'! LOADING TEST

COMPOSITE MISSION, TYPICAL TRANSPORT

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI

001 boo -6.4 200 1007 10.9 1006 lo. 1003 1.5 6.4
n ler Yow 1 i Ioo ]&.I Ivor muse Ivor IUoW &W..

too@ 007 Iles 9.3 Ile. 002 10.9 20.5 22.4 20.
ties 9.6 It. 10.3 tles 909 112 I07 010 1000

T- 10. 0 'o r --- ' o,7-- o;- r'-F ' lO; -;7-

1049 10.7 10.9 10.4 11.3 10.5 10.9 005 11.3 10.4

32.0 10.2 leg.5 66 123 20.t 100 1008 l0.6 1006
101;:W Ivor 10.5 1e v ie on6 Ipe I W Iw= 111 100 ia M

22.3 20.0 Iti* 10.6 11*3 9.6 11e7 909 1.9 10.1
010 10.0 10.8 110 10.2 l1.5 10.3 .10 10.8 1008 1008

-1-00 l -g-ro'0'4--9-; I-rf 6----O"--- .8- 0
1100 1006 21.0 20.7 20.8 v0 .e t209 10O7 10o 10.7
110 4  9.2 In& 20.3 1009 10.6 l2.2 10.4 ies 9.1
W.er 90 Vl 9.0 9o Vo l .1 V07 10. 7 o0.
10.6 6.1 

9
06 8.7 9.4 9.0 9.1 9.0 90 900

got 9.0 9.4 707 10.4 8*5 902 6.9 9.6 6.8
9 . e9. 0----9 7 ; "- 1 0 - To l-
lA$4 6.4 903 8.7 9e2 6.9 9.0 900 9.0 9.0
90 9.0 9o2 8.0 10o0 86 9.0 8.9 904 8o

9

~020 -;4 9.01 ::02el ol o- lll i 5e l02 o: 00 9:0 900 9:1 900 9:0 o 90 500

22.4 10.6 10.6 20.5 l0.7 10.6 10.6 l0.1 1&&3 603

106 10.6 1.0 9.2 lo.o 10904 10.7 20.4 Ila 10e4
123 905 11*3 10.3 11o3 907 11.0 10.6 108 908
SlitlN oo 10 08l. 3.0 joev 104. Ivo.r 1065 O .o U
Irl. o 0.6 10.7 10.3 l2.2 10.4 too? 0.4 22.2 10o
10.9 9.9 12.3 6g l32. 1000 10.6 20.6 20.6 2000

030 l 0*$ 1100 00o litil go? Iles 9#0 I I0oT# -6o&

1.9 92 2ies 10.6 20.6 2007 10.6 toes 10 0o?
I10 ie lil4 9.0 Ilea l00 1. 9 to.. .l0ol pool-

I22. to? 10.0 10.7 11.3 10.2 11.1 106 10 9  
20.7

I23
l  

20.2 2
i  

205 11.0 10.6 2103 904 l20. 9.2
a s I ;1 - "-- ---- TO o 6-

lis. 1007 100 10.7 1Ie
4  

t0.2 2200 1001 2.1 9.9
•1.6 1001 116 9.9 22.' 9.6 3a.1 20.2 10.o 1000

_. 1 10015 l ist10 1005 ~l l 1100 to? 10oot4I*; I:

040 Iles 929 li0t 22.5 1009 10o Iles 9.9 It 903
slo to - Iviv a -- 3 t~ies poli I aw - - v los 10 **?-
11.0 20.5 22.0 10.6 111 100 I24 1004 10.9 2o.
10.0 1006 $1*& 10.3 12l 1008 10.9 200 20.8 10.6

I09



TABLE 114. METhODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V,
RANDOM FLIQIT-BY-,LIITr SPECtII LOADING TEST

CflaMOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI
.0 9.0 9, .T 2 9 3 .3 9.0 .90 9.3 6.3

cl.UO ' r0 W . . ;; a Vow 9ii ... 1 '' V* lost 91

904 So got los108o 9011 4* o 19 905 $hT
10s0 9*10 9*111ea1 903 11o9 9 00 009 903 sea6

Y.... wee 10u 0. ~l le'iu'' ' ' VII woU +u ' ey

6.3 900 900 9.0 9.1 6.o 9. lt 6.09 900 900
050 9.3 6. 9.2 6.9 9.3 69o, 9.6 6. 9.7 806

17U' YU 0i 5 we* noS .. Vol Vow voU w.U

10.7 10.6 10.6 10oO 11.3 10.1 30o9 30.6 10.6 10.6
10.i 1006 10.6 10.3 12.0 9*1 11.4 30.9 10,6 10.6
1065 '0.4 10.6 10-8 '0.

- 
10.0 Igor 1061 or lugs I w6e T

11.1 9.3 12.0 30.2 10.7 30.4 300 10.3 11.3 900
I 102T 010 I13 Ie tT . 7 1266 1002 10.o6t

1.? 9,0 31.3 30.4 3fl.7 10. 0 1007 30.6 10.6 30.6
9leU t4 INoE Y 'tI1eU IU 0 4 lieu I j ..j IUw.5 1 W.

11.0 t0os 10.6 10.9 11.3 10.0 13.0 10.4 10.
*
' 30*

IloO loot 11.0 10.4 10.6 10.4 l13 9.3 12.5 9.0
0 r 3 o'T0 " tS-T ---- 0".5---To--- 1 06--0 'r--6 .*4060 13 303 33.0 1068 1068 10.7 10.9 10*7 10o 10.4
It.6 9.6 11.3 10.7 10.9 10.5 116 9.2 32.4 l0.s

.. ... . .G9 4 4 .. . .. ; 6,8 t o, I n'4N 1 1 * 3 tliu lue8 alec l uIoe l'. .s,.r "ge " . a'l l+ Ii

32.0 10.3 10.9 10.6 3I.4 l0.s 33.o 30*7 1.0 10.4

13.0 10.7 10.9 10.7 13.0 10.6 10.9 10.6 10.9 10.7
me 0 iuoj Iol lies 0* l0'i tlose 1lou 1045 1069t 1 0'a7

10.9 30.7o 10.9 10.5 11.6 9.9 11.0 10.9 I.O 9.9

1106 10.6 10*9 10.3 l1.4 1066 11*3 10@3 tiea toes
iuoa l u I00 "' .0~i IWQ r " '* --- 1 ueQ luov '-l ol ilea0 loe

070 33.0 10.6 11.6 9o5 11.8 ICeS 10.6 10.7 112 10.3
ltot 10.7 30.6 10.8 30.9 0es 33.2 10.3 10.9 10.7

S1- 1 Wm w a -i -8-----i-r----- -T0 ro 9- .8-

32.7 9.3 11.6 l0.s 12.2 9.2 1135 3008 10. 9*5
9.3 6.4 1o7 7.0 10.6 as. 9.2 9.3 9l 869

V. *9eV Vol Vol 963 5.5 voo U*V Vol vou

9.6 63 9.4 6.9 9.5 6.8 9.9 6.3 10.3 do$
00 90 9.0 6.6 9.9 7.9 9*5 90 9*0 9.0

9o3 7o9 10.0 87 9.0 6.9 9.2 8.6 9.4 7.8
080 10.6 7.8 9.4 89 0.0 9.0 9O 9.0 9.0 9.0

vo "" o c lel cog voc W6 ViW =40 vol a*e

0.9 30.6 10.16 10.6 Il.a 30 10 08 30.0 11.9 9.3

114 10.0 11.4 9.8 11.3 9.6 11.9 30.0 30o6 10.6
) ;lo 98 i -i-- .*-- 2 1 I--- 0.6 

r''

10o9 10.3 10.9 10.3 0.6 10.5 10.6 10.6 10.8 10.0
11,6 900 1100 l0iS t10.? JOel 11*3 966 lies 90

=
2
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TABLE 114. MET1hODO)LOGY DEVELOPNT TEST PROGRAM, GROUP V,
RANDOM FLIGHT-BY-FLIGH1' SPECTRUM LOADING TEST

COMPOSITE MISSION, TYPI% AL TRANSPORT (COT)

Test M-93: T7his table as shown
NI-94: 1.4 factor on this table

Line Stresses in KSI

;;!7 30.4 306 3. 09 3.3 10.6 30.6 30.6 05

00. 10.4 11.0 30.3 li.t 30.3 10.6 10.6 106 1005

090 11.3 1009 30.6 10.6 10.6 10.5 106 30.6 10.7 -6.9

7.1 6015 6.6 605 606 60 6 & . Th 479

7,9 5.9 ?.0 6.2 6.6 6.5 6.6 6.5 6.6 Ga5

____6.6 6.5 6.9 5.5 7.6 6.1 6.7 6.4 700

7.1 7*1 TO~ I. gov 5*9 -7.0 a. vI

7.0 6.5 6.5 6.5 68 6.5 6.6 6.5 6.6 Gas

6.6 6.53 6.7 6.3 6.9 8.4 6.6 6.4 6.9 6.3

66 65 6.6 6.5 6.7 6.3 6.6 6.4 6.6 G.s

6.7 6.3 6.2 del 6.2 6.2 6.2 15.9 7.2 40?

100 7@ 505 605 54V 0.4 Del gee Col -5:4 0:0

9. 6.9 9.0 9.0 9.3 6.6 9o2 6.9 9.0 90

9.1 6.7 9.2 6.9 9.3 6.9 9.3 S.3 10.4 7.6

Gas-6. 9135.9-9a3l. Sag 9oo0 -- '940 90 809-

9.3 9.0 9.0 990 9.3 6.6 9.3 86 9.9 Sol

9.5 6.7 9.53 6.4 9.4 6.4 9.9 6.6 9.0 0

9.1 6.9 9.2 6.69 9.3 9.0 9.0 Q00 9.3 86

9o6 6.5 9.2 9.0 9.0 6.9 9.4 6.5 9.6 6.0

e qqra 1109 FS7. 1 0 9 * C *Go

110 9.3 6.6 6.7 6.6 6.7 6.6 67 6.3 30.3 6.5
10.4 7.8 9.3 6.3 6.9 8.o5 6.7 6.6 6.7 86

- 5. ago Bev 1 TJ.V Vol p. I '. nos Cc vie"

9.3 7.6 9.2 6.3 9*3 7.6 9.0 6.6 "06 -809.

'7,0 5.9 6.9 6.4 6.9 5.8 7.3 5.9 7.4 600

6.6 6.6 6.6 6.3 7.6 5,4 762 6.s 6.6 6.

6.7 6.4 6.7 6.5 6.6 6.6 6.6 6.5 6.6 6.5

7:u 13.4 7.6 6.2 6.7 box o.0 50 Fo "0

0. 5.3 7.3 6.4 6-6 6.5 6.6 6.6 6.6 6.5

120 6.9 5.7 7.7 5.7 6.9 6.4 6.8 6.3 6.7 6.1

S ~-- - -T9 7 9 64 -6.6-6 . 5
6.1 Get 6.4 13.2 7.2 5.7 6.2 6.0 6.6 0*

6.7 5.-4 6.6 13.9 6.7 5.5 6.4 6.3 6.4 5.6

we . 1c 94 p. I. so 92 0r 963 8.8 .p-qrr

9.0 6.9 9#x a.? Qe.3 6.6 9.3 9.0 Q60 6.09

9.0 6.7 9.3 9.0 9.0 9.0 9.3 9.0 9.0 Al.6
C' 0- a4. 6 ~ 9-9 057.r9 70 3 I-9e

#)*I 6.9 9.2 &go 9.0 9.0 9.6 6.0 9.3 066

9.6 6o? 9.0 6.9 9.4 6.6 9.3 9.0 9.1 so&



TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V,
RAN D 1 FLIGHT-BY-FLIQIT SPECTRUM LOADING TEST
CCMPOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI
4.2 1n e50"' -9, !a -9. ao 9.o 0.9 T0 seo4 9.1 Too

9 : I 7 v ow ve o eV 1 m Q V o l e900 0 900 69 9.2 8.0 9.1 9. 9.2 04

9o 6.6 86 8o6 6e6 06 s? o6 . SO? 0.6
6.9 7.9 10.3 608 408 062 6.6 8.6 6.7 86
6.6 6.6 6.6 686 s 84 09 6.S b? -.00416 |10 7 I 0|07 ''ogoi lu te' IU g |va so' IV 11'V6 - " a
1ie' 0.6 11.3 10.3 11.1 10,7 10.8 10.7 100 10.8
MA.6 10.7 112 9.3 12.2 10.2 10.9 10.9 11.4 10.9

.r9---- a-- 'i s-it. I-. ---- -t rig I~r~--- o - 060o1104 10.7 10.7 10o 11.1 0o? 1068 10o7 10.6 20.710.9 1007 10.9 10.4 11.3 20.9 1009 10.9 113 10.41;1 0 lo a I-- -T 5 aa-- 1* 3 I * '"'l ie "1 * ] ''s I ou TV 4,1.0 10.7 10.8 t0.6 11.0 tos flat 10.6 10.8 20.71123 20.0 11.2 10.6 11.3 90 11.7 9.9 11.9 10.1.6 430*8--1.-10.2- 11.9-1043-t I1 -t'-loon- 10,8-- 10.81o0. 10.8 1068 10.4 12.2 9.2 !1.6 00.7 10.8 10.71.0 10.6 .0.0 10.7 10.6 10.8 10.9 20.7 106 10.7
114 er 2o i0u.3 1009 :0.G 1is 1 4 1.4 -110 9.a150 4o8 9.0 9.1 9.0 0.2 901 901 6.7 20.7 6.810s 602 906 87 9.4 9.0 9.1 9*0 9.1 900

9.9 9.0 9.0 9.0 9.0 9.0 0 10.2 7.21004 84 90. 87 9.2 869 90 90 90 9*0900 VOW Yoe eeu IUe woeo you w0 -,V a %
9.4 6.2 9.4 8.8 9.4 6.4 9.2 900 9.2 85
9,4 9.0 900 9o0 0.t 9.0 9.0 9.0 9.0 9.04 Te 6- -.- 0 6----T0 5 TO. 7- -T-- 6---T.6- *2-T--. a 2 3----- *3I9,. 9.7 11.2 10.2 10.9 2os 10.7 10.6 10.7 10.6160 1006 10e 1160 9.2 12.0 20.0 20.7 10.4 1102 0u.4

3 J 1.9 110j 907 1low 50.0 I q a ai 2 10.2 10.6 10.6 10.9 I0.9 20.7 10.6 10.6 10.61007 10*6 12e7 10.3 22.1 10.4 10.7 I.4 22.2 10.23. 4.17*9--i --. 9-- 12 ---- TO. 0 ----- T .--- 0* 20.9 10.6 20.6 10.6 10*9 10.3 1009 10.9 10.6 20.9
t1. 9.8 I2. 100.4 11.1 9.7 22.9 9.6 11.7 -6.4
zwov 1008 loo Ivesp M&~ Ii. us A.p'~ pPp .,T1102 9.6 22. 9.8 11.2 1006 1 20.4 09 10.222.. 10.7 10* 1007 22.3 20.2 1102 10.6 10.9 20.7*170 T*.2--T0.--TT 2---0i.--.- i.--- 6---.rl3----9...----*9 .ties IOeq Ilea 10,6 Ilea 10.6 10,9 10o7 10.8 10*6i s. 1 1 0 0 7 1 0 .6 1 0 o 7 1 1 4 1 0 . 1 1 1 .0 0 .2 1 2 , .1 9 0 5
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TABLE 114. METHODO.OGY DEVELOPMENT TESf PROGRAXi, GROUP V,

RAN" t FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST

CIPOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI

116 l0.o 11.6 9.9 13.4 a.6 38.3 30.1 10o8 30.6

1OU Von "1 U0 g 3E.o lO, ii*o BuoB I 1* & 1W%4

11.1 10.5 Il. 10.9 11.0 20.7 10.8 10.8 11.0 1001
Ilea 909 110I 10.07 10.41 1006 Iles 9*94 II*• 9*.3

- r,"r ,6 .0 1o 5 --- - a---To re---TyO ,---rO;---

11.0 10.5 1100 10.6 11.3 10.1 114 10.4 10.9 1008

1 14, 10.06 11.2 1003 I1.2 105 1009 10.6 10.8 30.6

180 9.7 goo 9.7 "5.7 .. . -:-0 : ,.J '
4106 960 900 900 99,3 9,0 91 9 I 610 91 9.2+

91 9,0 9o2 606 9. s.a 9.2 6.9 9.s 87

oo ''g. 901 
- -

.3S-;
9  We -0 9

. 
3

-  1 A
-

9.3 6,6 10*2 73 10.0 0.6 9.3 9o0 9.0 o9

9__ 1 9 9.0 9.0 9.0 9.1 s6 90 6.809 9.0 900
qp, i~ ~ '- -'-"Q a0 '" O o . 3 0 4 ' V e 6 o -)F V a l 0 0

9.0 9*0 90 86 9.4 807 9.3 900 90 9.0

3067 10.6 30.6 l0.0 33.3 1.o 10.9 10.6 106 10.6
"-FO ** ~ W "p-"--" 6-----T--6 ------ M i0 3----T2; 0 - 9o-1 --- T I vA- VO a T -'---1 0 9 6 -10o6

190 Ines 1004 10.8 10.6 30.6o 10.6 10.7 30.1 10.6 10.6

Ile. 9. 12.0 10.2 10.7 10.4 11.0 1003 113 9.0
.-. IF[. 7 yea) / leaJ -- l l 10.-" 100 I "-ev er l-1M IVORj ,'+

330 9.4 1 2.2 95 1100 10.4 1 .0 10.3 100 o30.

1100 30os 30.6 10.5 11.1 10.0 11.0 20.4 10.7 1 1303

-TT-# v~ lue lie a ~ l *ET. 2'. 9 9.C
11.3 10.3 l3o 30.5 30* 10. 100 1 ) 06 10.7 -6,

4

11.3 1(1o3 1l00 1008 20.6 10.7 10$9 10.7 100 10 4

I1.11 I , o I J 1 0 " "1UV If e5 II4C ' VZ:o IC.0 tI •

3.0 10.6 31.2 1006 InS 1047 13.7 9.4 11.1 1001

200 32 0 10 3 0 9 10 6 11,4 o . 1 3100 10.7 11.0 04

- ge. -u. 1 v r -T .'0
'-  . 6--0 -- --To ! 0" 4-10 r-

l3.0 10.3 13.6 3000 33.1 10.6 1100 10' 3009 10.7

10.9 30.7 10.9 10.5 11*6 909 11.0 1lo
€
q 12.0 9.9

I04 10.8 10.8 10,7 10.8 1008 10.9 30.3 33 30.0

3120 1006 11.6 9,5 11.0 30*5 1006 107 11.2 1003

-TT7-1 0---,-- -'TO- T--lTr q----09W. IV -T.*2-----'T .'3"---1 o 9-----0.;

3.3 1005 100.6 0.8 100 10.6 10.6 1006 10.4 9.6

I.07 e.3 11.6 10.3 12.2 9 It's 10F 30o 9.

9.3 9.0 9.1 9.3 9.3 6.6 9.4 6.9 9.3 9.0

1 0*3 9104 80.9 9*6 0* 909 8.3 30.1 6a.o

9.0- 0. . -'via --. v- r 9-9I5 *"- go0- Vo1"

901 1169 93 9. 0 9.0 9.0 900 9.fl 9.0 9.0

9.3 7.9 10.0 6*.7 9.0 66 9a8 se6 94 7.8
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TABLE 114. METHODOLOGY DEVELOPMEWfl TEST PROGRAM, GROUP V,
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST

CCnOSITE IMO, TYPICAL TRANSPORT (CONT)

Test NI-93: This table as showvn
M-94: 1.4 factor on this table

Line Stresses in KSI

10.6 To6 go* 6.9 9.0 19.0 9.0 9.0 9.0 g.0
- e~ ag a--uw--4V Von-- va u, as" ye

30.9 30.9 30.4 30.6 33.2 looC 3C.6 10.0 1.:9 9.o3
13.4 10.0 It.4 9.6 1193 9.6 13.9 10.O 30.6 30.s,

0 w lute W a W .Ii 90 03 on aTo--T . V -T
1A99 10*, 10.9 10.3 30.6 10.1 poor# 0.4% los 106 300

33. 96 3e 10.9 30.7 30.-4 11.3 999 1 i.~ 9.go11

3 1 0.4 30. 3. 30.9 10.1 33.2 30.2 30.7 10.8
300.1 0.4 33.0 30.3 j3.3 30.3 10.&i 30.6 ;096 10,1

1101 30.2 30.6; 10.6 30.6 30.9 30.6 10.,6 30.7 -6.9
708 b.9 4.6 6.9 6.6 $06 6.6 6.2 7.8 4.9

230 6.6 6.9 649 5.9 '7.6 6.1 6.7 6.4 7.0 6.3

7.3 9.7 7.3 6.2 7.3 5.9 C 09 *.9 V.7 9.
6.6 6.8 6.7 6.3 6.9 6.4 6.6 6.4 6.9 603
6.6 6.0 7.a 9.0 7.6 6.l 6.0 6.6 6.6 6.4

714 goal 6.9 9.9 6.4 6.3 609 G.3 6.2 6.1- Vw 0- 9j 0 9. 2 Ge gill 9 a9.2 6.7 9.2 flo9 9.3 6.9 94.3 Gel 30.4 7.6
24,0 1.4 son 9.3 k6.9 9.3 6.9 9.0 9.0 9.0 g.9

9.9 6.7 9.9 6.4 9.4 64 9.9 9o6 9.0 9.00
9.3 6.3 10.4 7.3 30.0 s.6 902 see 9.3 006

9.6 6.9 9.2p 9.0 96m 6.9 9.4 s.9 9.6 6.0
9.7 6.9 9.1 d.9 9.2 6.6 903 9.0 9.0 9.00

A"14 7.6 9.3 0.3 se9 so,% 6.7 6.6 s.7 46
R.7 6 Joe 74 10.0 Gel 6.7 sea 9.2 4

25 Poo 9.9 69 6*4 609 5-s 723 99 74 *to

6.6 0.6 6.7 6.3 7.3 6.2 6.8 *.5 6.5 6.6
6.:7 6.t6 6.7 6.9 6.6 6.6 6J6 s.9 6.6 6.3

____7.0 9.4 7.6 6.2 6.7 6.4 6.6 6.3 ?.3 SO3

6.09 6.9 036 6.9 6.9 6.3 6.9 6.4 6.0 6.31
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TABLE 114. METHODOLOGY DEVELOP?4NT TEST PROGRAM, GROUP V,
RANDOM FLIGHT-BY-FLIGIT SPECTRUM LOADING TEST

COMPOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI

6 o. 64 Sea 8 961 7 60l 500 *O6 got' 260 1.2 -or 65 aQ so% .Nov 607T .... 01111 eel ISI V V, ' w r
got 6.9 9.5 6.9 *.R 607 903 se 9.0 900

9.0 6e 9.o 0.? 9*3 6.6 O 9o 900 go
V0 GO wool ---- 70C---WO 'vow .... 1#- W ou Wil---- ;Ar

9*7 6.4 03 s.e 9.0 609 9.5 7.9 1001 B.4
9.1 *e oai 6e9 9.0 900 06 se0 9.3 B6

Vow Sep ' Q meW Vow see Vol V4I Vol 0* e
9.1 6.o 00 9.0 9.t 6.9 9.0 0.9 9.u 90
9.o 6.7 9.6 g.1 9.1 go.9 9.1 se 9.1 90O

270 9o1 606 606 6.6 6.e B. 6.7 6.6 6.7 6.6
607 60 6.6 6.3 9.0 6eg .7 so* 9.0 004

jo"y--' ' '~*e .... yee Ul 110E ''n .. .. WIIO'' Ue.' WOeW

V ai Ve 04W- son Voe• see goo 5 Io ,.0
6. BOe 60 6.6 6.6 6.* 6.9 Cos 6. -60.'

It0 10.7 10.6 10.7 10.9 100 lo. 10.3 1.5 64
11ro V i"""" 1"o3""--] 0'0"3"--- -I" o-'-" o7- ' loss "1" A T' Co 0 -' 10el8

10.6 10.7 lis 9.3 Igoe 10.3 10.9 10.9 33.4 10.
li3. 906 li. 10.3 Iles 9.9 11.2 o07 Ilea 1000
1 . 4 I U 0 r I 0 6 7 I u . r 1 1 1 U e 7 a u u 1i u 0 0 'O
14, 9 20.1 30.9 10.4 11.3 10.1 10.9 30.1 11.3 100a

280 1130 1001 t6.6 6.6 12.3 l0o. I1.0 106 1006 10.6
.0 o- "--I" --- +o "-Tl --- TO -- 0- T - 1"0,

it03 10:0 Ilse 10.6 11.3 9.6 ie7 9.9 11.9 10.1
10.6 10.6 3Il0 10a 8 o6les 103 it*1 106 3000 30o

IUo IUWO 10*. uo g'oR VON 100I 1007 18a 8 Uo
Il.0 10.6 Ie0a 1007 10.8 l0.6 10.9 30.7 30.I 30.7

13.4 9.3 13. 10.3 10.9 10.6 3.3i 10.4 11.5 91

30.6 s.1 9.6 6.7 904 9.0 9.1 9.0 9.t 3 va
gel 900 904 7.7 10.4 Il.6 90 6.9 9.6 '6.2 Y0.o' you' YoU r'" Y. .'o .... yeu vg u' 'u.g (.E'
o4 6.4 9.3 6 M 9.0 96 9.0 9.0 .0 IVO0

00 9.0 90. 6.0 0.0 6.6 9.0 G.o 9.4 6.9

30.7 0.0 900 90 9.1 3o0 90 0 30.4 33.0 900
1104 10.6 1006 6.ss 10 10.0 0.6 100 3.oe ,0 103
SNOW V6 ,eec ,vl* 1069 lye= 315 ive ,011 ,0i
106 1006 1Ilea 0o2 Ilea 1000 10e• 1004 Ils to.;
1103 gas 1I.3 tool 11@3 S0, a• lso 1006 1000 gas

Irj ONi I___ O- 108 ;o 09 a39 0. o$ o

10 0o 10,06 loo? 103 list 1004 t0*7 10*4 1_*_ _0_8... . 100,9 .. 900 1201 Beg ... &01l. 10*0 100a 10o6 1,0.6 l0oss
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TABLE 114. \ETHODOLOGY DEVELOPFNT TEST PROGRAM, GROUP V,
RANDOM FLIGHr-BY-FLIGHr SPECR'RUM LOADING TEST
CCPOSITE tMISSION, TYPICAL TRANSPORT (CONT)

Test ,i-93: This table as shown
NI-94: 1.4 factor on this table

Line Stresses in KSI

441 • l-96 0 • Io R04 0 I I 0 ------- 10167 10
I1869 9*l 31o49 1006 1001 100? 10*4 10,•08 t o
a1ol 966 1.04 9e6 1100 O. 1. o t0.5 J10a

- wu e - o o - - -

llo2 10:2 ll.o ICo 0 1 1 I*0 I006 11os3 9.4 1167 901
*Il 10.3 110 10. 11 9.6 160 0 10. 10o 10.6
.00 0 9 11.9 to 9 I 4 904 i1 1 tool t3.7 t .o

9.o 908 Ito@ 6ea 9.63 .I0 I9.0 11.3 104
Ils 909 1101 006 10o9 1006 9i.s 909 1973 9o3
1109 1066 11oO loiss le 11 1 0to$01 100l0o1 1008 10o?
I e" a 0 I 0 1 01 l t o l 1104 TO I*04lose 10:6 II.& 10o3 *lisp 10 . .. 10o9 I0A 0 to907 0 9 007

5  
9-7 8*oo tier 0o 0 .9o3 0_I 0 -TO-- 3-9-,+, o--g r v -9o 9 -90- goo0get 900 Oi0! sea 9*9 408 902 6*9 95 aG32 0 9.00.. 9o0 9.1 O8 9*3 609e 9.0 - 9 9o3 lose

eel 900 9.0 9.0 9 . 5;- 9. 9.0 9.0
9e3 8i5 9,02 409 9*3 - 0 9-106 09 900 106-- 11 v -- I o-- - --+ T _ _ _ _ . ; _ __ , V .: 0 .o
107 10.5 20. . 113 30.0 1009 1046 106 10.6100o I0o6 206 10.3 tos 9. 11o4 9ogs 10.6 106

Ip.o i soJ ivofl uVe' " Je 'l*o ao EU.r luopl pgoG pve*

3 .3 9 0 .3 3 0 I 0 . 5 I o . * 1 0 0 4 1 1 0 0 1 0 . 3 I I 3 0 .Its6 90 20 13 10.4 10.7 10e6 10o6 9.6 106 10.

3 0 l'lle G we a p kl eq p u "6.U---.--Tr."--- ..O----- I el 31 0. i

91.0 30.i 1006 20.6 19.4 30.0 32.0 1004 10T 20.4

33.0 1001 10 10.7 104 10.6 30.9 20.6 309 9O0aiu Pu. 803 
.ueju pie DOWN an~ 

pue~ a.

_1 0 1 10. 0 * 3 1 1 0 0 10 . 5 a2 , 0 0 . 9 1 00 90 1
Iles 9,41 11.3 .^ ^ I0 _ 1009 Ilea 90o2 1001

ll.O 10.3 10.0 106 1104 10.8 11.0 tOo? 1100 10.4,, 22. 1O 20.9 20.6 l0o 1006 1009 1006 1009 30.7
a lO ll Oj IIo a= 'M e L I u e -- T- a - 11 -i -1 _: 

iF 1 i

-340 1,,.9 ,O. 0, 9 IO.N 1,06 9.9 ,11.0 10.9 11601!. I e 006 1009 10*3 1104 10*6 11:3 10.3 11.t Igo 9

ll0 000 Iio6 Ogg Ils1009o 10.8 too? llo2 10.31flat100 Ices 1008 I l•o!9 l0iS atol 1003 100 1007l~ o

* 
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TABLE 114. MEI'HODOLOGY DEVELOPMENT TEST PROGRAM, GROUJP V,
RANDOM~ FLIGIHr-BY-FLIGI~r SPECTRLM LOADING TEST

CC#4POSITE MISSIONI, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI

35 9. 9. 9. 0 0.6 099 7.9 9.a 9.0 90 9.0
9.3 96.9 9to. .0 90 90 9. . .

19: 6* ve.U Bog 0.5 son v.5 UsE-7r o.' I

l0 7. 9.0 0.9se 909 9 90 9.0 9.0 goo

9.1 6.3 10.1 6.0 9.3 6.90 9.0 9.6 9*0 0.7

- ~ OTe I 9.1S i 0 D 6 I TU O 0 D3 . 9 -9*

It** 10.0 q3* 9. 1183 90 11.9 10.0 10:6 10.0
30.6 9.0 to.9 6.4 311.3 30.0 1.60 10.1 3i.3 10.8

30.91 so. nWOe %Goo ai. 103 1. 10.0 30.0 30.5T

11.1 30.3 310 30.0 10.0 10 1130. 10.0 3107 .. 9

-6 rlp 1004 1008 1004 1009 103 los 106 10*6 10

7.9? 50.9 7.0 10.1 .61 10.3 00 10.5 100 to.5

0o& 6.! 09 S.5 7.0 03 697 604 7.0 6o3

.0 60! 0.7 0.3 0.9 04 60 04 0.9 0.3

7: 0.5 so6.!o -0 5 6. .5 0.0 0.5 0 .0 WO.5

0.6 0.! 0.0 05 6.7 0.3 60 04 00 0.!1

07 0.3 6.8 03 0.1 0.t G.8 5.9 7.8 4.7

45..1. ---- .9s I- e -6* 48 1 o 0.T 63 0 *r-

9.3 6.9 9.0 9.0 9.3 860 9.8 6.9 9.0 9.0

- 9.8 6.7 9.8 6.9 9.3 6.9 963 Ge3 30.4 7.6

904 -- we a 91 809 9.1 6.9 90 on U Nov

901 9.0 9.0 9.0 9*3 6.0 9.1 860 9.9 set

9 6.7 9.5 6.4 9.4 6.4 9.9 60 9.0 9.0

so3 14 - ;6i 36-73 T9 -a~ **a 9 * 3 see-

30 9.& 6.9 9.8 6.* 9.3 9.0 9.0 9.0 9.1 6.0

90 6.S 9.3 9.0 9.0 6.9 9.4 6.5 90 6.0

9.3 260 6.7 6.0 no' 46 6.7 6.3 10.3 0.9

10.4 7.6 9.1 6.3 6.9 ass s.7 (106 6.7 060

U7 0  ~e~ 74- Tolu w Vr----8U T 8 .59o *I 6.4-

9o3 70 90& 6.3 903 706 9.0 86 6.0 -609

7.0 se9 09 0.' 0.9 5.6 7.3 5.9 7.4 600
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TABLE 114. METHODLOGY DEVELOROCN TEST PROGRAM, GROUJP V,
RANDOM~ FLIC{T-BY-PLIGIT SPECTRUMt LOADING TEST

C(}IPOSITE MISSION~, TYPICAL TRANSPORT (CONT)

Test M-93: This table as showrn
M-94: 1.4 factor on this table

Line Stresses in KSI

:?04 00 .3 0.01
7.0 9.4 7.0 0.2 0.7 04 GO* 0.3 7.2 s 3

- 0 6 11, 3 res go 66----4 Ina ft
0.9 07 7.7 3.7 09 0.4 0.6 0.3 07 Gel
G.9 6e! 0.0 0.3 0.9 01 Ge9 04 0.0 0.5

9.6. .1 S.9 9.2 G.l 6*4 6. .6e

9.3 6.7 9.1 9. :.a 
9
e7 903 9e0 

9
*O ::a

400 9.7 6.4 9.3 469 9.0 3.9 9.5 7.9 l0.1 8eO

9.6 1.7 9.0 6.9 9.a 6 9.1 9e0 9.1 6:,s
0.2 6.49 9.0 9.0 901 6.9 9.0 3.9 9.2 9.00

.2 s F. '9 .G6.t-voF609 91S.6 -902 - 9.00
9.0 9.0 9.0 6.9 9.5 04 9.1 9.2 9.1 6.4

9.2 86 1190 460 6 a 6 4*
7  

4eG o.? 6.0

W~ 7 ~ WO .S we J 900 695 pr won yOU 5.
a.9 7.9 20.3 Goo 9.6 s.a 0.6 6o6 6.7 06
no6 06 $6 6.0 6.6l 6.4 6.9 le.s 8.7 04

410 *T- Ice Tu a-T~--r.---0r-r 1003D ~-Tt *s---w
23.7 9.6 22.3 20.3 22.2 10.7 l0.6 20.7 l0.6 10.6-
11108 20.7 2l.a 9.3 12.2 20.2 10.9 10.5 12.4 20.9
II. i .OW. itJ. 1110j I ~ aV &to Ivr 1191, 1VOU

It.* 20.7 20.,7 2 0.7 22.1 10.7 20.6 20.7 10.6 207
20.9 20.7 20.9 20.4 1.3 1009 10.9 20.5 22.3 20.4

11:0 10.7 20.6 10.8 11.0 20. Itel 20.0 2006 10.7
22.3 20.0 Ilea 200 12.3 9.6 22.7 9.9 114

9  
l0.t

420 10.8 to.; 20.6w 10.4 12.2 9.2 22.0' ' 0 20.8 10.:7
22.0 20.6 22.6 10e7 20.6 20.6 20.9 20.7 20.4 20.?

; 206- - 2 -0.4 22.5 o 9.2
.Q 9.0 9.1 900 9.2 9.2 9.2 6.7 10.7 64

20.6 6.2 9.6 6.7 9.4 9,00 901 9.0 9.1 9.00
Vol go. 0 w. rep 100 so=g 962 GeV leevp
9.3 9.0 9.0 900 9.0 9.0 9.0 6.6 10.2 7 *2

20.4 6.04 9.3 6.7 9.2 269 9.0 9.0 9.0 9.00
.o g---9o WOE GOO-- .UToo- ses 6 90 @ .o-~- 9.4- 6.t-

90 :as 9:4 4:6 9.4 6.4 9.2 9.0 9.2 6.o
430 o* 90 96 90 9.2 9.0 9.0 9.0 9.0 9.00
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TABLE 114. METHODOLOGY DEVELOR{ EtET TEST PROGRAM, GROUP V,
RANDOM FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST
CCvIPOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in. I(SI

- 104 Ios6 10:6 10o0 1097 10:6 10:6 1O*9 12.3 8:3-19*w -0 V 1.? R 0 eso 2|Q l'iez 109 tu go 65 Igo? |goe

toe6 30.4 1.0 9.8 11.0 10.0 10.7 10.4 Iles 10.4

1333 9.8 11.3 1002 11.3 9.7 3.0 10.6 1006 9.6
. los's u o0.5-10--T0- lu. go To---TO4-

to7 1006 10.7 10.3 1101 10.4 1007 10.4 111 10.1
3009 9.9 18.3 8*5 1201 0.0 10.8 10.6 10.6 10.5
10.9 [MOTS IV** 1045 1099 10.3 I0*9 IU005~ lose two
li.t 9O. 11.0 10.4 lis. 9.7 li.s 908 1.47 -604

440 1209 9.3 II61 10.6 J0.8 1007 100 1008 006 10.7
-10 ve -TI- 9 1046 -1-1-W o W-Vo -0 2

Il1 1007 10.8 30.7 113 30.3 11.2 1006 10.9 I0.?

t1.8 100 lisp 10.8 11.0 1006 11.3 904 1207 9.1

11 J1o0.11 , 110 01) OM 100 1uv100 10 1
it.1 10., 11.1 30.81 It.m 3007 30.6 10*6 1.60 1001
11.6 10. 1196 90 1104 908 12.1 10.o 10. 30.6

-f - 0'0 6o t1o8 0 8----1 2*3--t0 1" t 0 1&-10*4 ... 1*2---1 O04

Slot 30.7 10.8 30.7 1164 10. 11.0 100 12.1 90

sl.6 9.9 lit 10.7 10.9 1006 13.e 9.9 31.7 903
I 0r oe Iu. 1&'~ *U.; 100 15 i s &. Il.J twe u$
300 1006 3.0 30.6 l1i1 1002 31.4 10.4 10.9 10.8

30.6 1006 113. 1003 3.02 100 10.9 10 1006 10.6

- 96r sow 'so 7 .. 7 3 f 0 -91 r-8 * 3-
096 .00 9.0 9.0 9.3 9.0 901 9.0 9.1 900
9.3 900 0.2 6.6 9.8 6.e 9.2 6*9 9.5 6o?

9.3 6.6 1o.1 7o3 1000 606 9.1 9.0 . 0 6.9
9.3 9.0 900 900 9.1 6ea 9.2 809 9.0 9.0

460 9.0 9.0 90 6.6 9.0 6.7 901 9.0 90 900

10.7 30.6 30.6 10.0 313 10.1 10.9 30.6 10.6 t0.4

:0:7 yoU* 1We6 10i o Ue Vol I0t** 10 .6Z I
30.o 1004 10.8 1006 10.6 30.6 10.7 100 10.6 1006

Is.8 0,1 12.0 1002 1007 10.4 110 10*3 113 9.0
"-me -F '% 1103 two* 10.7 .... .1106 6 --10'6-'-' - '
1130 904 182 9.6 1100 1004 110 10.3 10.6 10.1
310 1005 1006 los I3.1 10.0 11.0 10* 1007 10.5

11*3 to03 10e4 1000 10. .005 10*7 106 10.7 10.'
170 10.703 .0 10,0 10.8 0, 8009 10,7 10.8 -606

-7 t-9 W T1 ~ 11T 6001 rar9 go a also 94?2 * 4&---IC 0r
11.0 1006 33.2 10.6 10.6 10.7 I107 9.4 1133 10.3
I01O 103 10.9 10.6 3.*4 10.1 11.0 10.? 3300 10.4
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TABLE 114. METHODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V,
RANDOM FLIGHT-BY-FLIGHT SPECTRRU LOADING TEST
COMPOSITE MISSION, TYPICAL TRANSPORT (CONT)

Test M-93: This table as shown
M-94: 1.4 factor on this table

Line Stresses in KSI

- 0o 1007 10.9 1007 1100 1006 1009 10.6 10.9 1007
WISO l563 11*0 pgo 1101 io0 slog 10*9 IgeoV " UG-
16.9 30.7 1009 10.5 116 9.9 100 10.9 33.0 9.9
Il36 1006 1009 103 1164 10.6 11.3 10.3 13.8 10.0

lB0.6 iOefi a. 'o7''o 10.7 --.6 3O.---5-;T'- tiles 1C-0-
33.0 10.6 13.6 90 13.6 *5 10.6 1007 Ila 10.3

480 too. 10.1 t0.6 1000 10.9 1009 1.2 10.3 1009 10.7
flog Iu.* Ivan 1W6 Jo. 5006 &woo lugs IOV 'Vou

38.7 9.3 11.6 10.1 12.2 902 Il.s 1008 t0.6 907
9.3 so4 1007 7.0 10.9 so5 9.2 9.1 9,1 89

-973 900.vir.-.--vr..--qe.j-----8--- 9046- 11199--901--9goO

9o6 6.3 9.4 09 905 12 9.9 8.3 10.1 as5
9.0 9.0 9.0 6.8 9.9 7,9 90 900 9.0 9.0

9.3 70Q 10.0 6.7 9.0 6.9 9.2 66 904 7.,
10,6 7.6 904 6.9 9,0 9.0 900 900 9.0 9.0

9.2"s B*l'ore"-lz-g9.r-6.9 9 -- 6..... a 80.7"
10.9 100 10.6 1096 1.2 1000 10.6 1000 1109 903
31.o 10.0 114 9.6 11.3 906 11.9 10.0 10.6 30.6
1008 Vonf Ice, Do% Ice] qLIOU &IOU late 11*1 10.2-

10.9 to. 10.9 10*3 t0.6 005 100.6 10.6 1008 10.0
1106 9.6 3*30 30.s 30.7 10.4 1103 90 Il.5 9.2

T-- - ---. 8 6 4- 1-o9--T03-- loT Oo6- 10.- 1 Oog-
10.9 1004 I0. 10.5 10.9 30.3 1.2 10.2 10.7 30.6
10.7 10.4 100 30.1 1101 1003 30.6 1006 10.6 1009

500 7.2 605 606 6.5 606 6.6 6.6 6.2 7.6 4.9
709 5.9 700 6.2 6.6 6.5 6.6 6.5 6*6 6.9
as~---6w .. GeV eu * 6-6-4T-6-9 -67e 476 0-6.
7'1 so? 7.1 6.2 7.1 509 6.9 6.5 6.7 gov
7O0 6.9 6.5 6* 6.0 6.5 6o6 60 6.6 6.l

606 6.0 7.8 5.0 7.6 6.3 6.7 6.6 646 6.4
6.6 6.R 6.6 6.5 6.7 6.3 698 604 6*6 6.S
--- 6 I"- G -6 -"--6 . 6 "-- r---?. 2- 6 7-
7.4 5.5 6.5 5.9 6.4 6e3 602 6.1 6.2 601

510 9.2 609 9.0 900 9*3 
6
06 9.2 609 9.0 9.0

9 so p V *8 90" o woo 9. ;03 60 a t 4" - - p-( "
9.4 see 9.1 6.9 901 09 9.0 9*0 9.0 69
9.1 9.0 900 900 903 466 901 8-6' 9.9 01

9*- ' - 9--' --- o----'--9*4-a 0'4-9 9-- -6
- ' - 

9o0 90"
9.1 03 30.4 7.3 o0.0 06 902 86 903 s8
90 6.0 9.2 6.6 9.1 9.0 9,0 9.0 9*.1 , 6
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TABLE 114. ME'THODOLOGY DEVELOPMENT TEST PROGRAM, GROUP V,
RANDO1I FLIGHT-BY-FLIGHT SPECTRUM LOADING TEST
COMPOSITE MISSION, TYPICAL TRANSPORT (CONCL)

Test I-93: This table as shown
N1-94: 1.4 factor on this table

Line Stresses in KSI

090 s. 9.2 9.0 9.0 ..9 9." 6.9 9.0 .0
vor 609 Vol Ue v& cars vol VOW You vow

9.3 $06 6.7 .0o s.7 666 87 03 1001 60

520 10.4 7.6 901 003 09 ao 8.7 606 807 806

9.3 706 902 8.3 9.3 70 9.0 606 6.6 -609

P*O 59 609 604 6.9 9.a 7.3 9.9 704 00

coo.0 0 Bee r. 101 TO1 I DOE coo a*= Dow
606 66 6.6 6.3 7.6 9.4 72 6.9 0.6 6.5

7 6.4 6.7 6.5 6.6 6.6 6.6 60 606 6.5

go 9.3 7.t 6.4 6.6 6.e 6.6 606 6.6 605
09 5.7 77 57 6.9 6.4 600 603 607 6.1

530 ! o * so G. = oy gp "6v ge 0 Cl- 0
0 661 6 5.92 7.2 57 6.2 600 0.6 9.9
.? 5.4 606 .09 607 se5 6.4 6.1 6.4 9.6

9•- a. W- -9 *'r"--s 9- 9 0 - 9. Sea--- 960- 960
9. 8.9 9.2 0.7 9.3 0e6 9.1 9.0 9.0 6e
9.3 o07 9.1 9.0 9.0 9.0 g.1 9.0 900 s6

9.1 69 92 09 90 9.0 a. .0 9.63 166
9:16 .7 9.0 809 9.4 806 9.3 900 9.3 ag0

~ ~---9. r--3.9 910. *9 *1-9.0

0 . 9.6 65 9.2 6.9 9.1 G.6 9.1 9.0
00 900 9.0 69 905 8064 901 91 9.1 84

'te 0.0 0 oo .w nos as r "05 * r 0.C

do? 6.6 o.n 6.3 9.0 6.9 607 04 9.0 6.4
009 7.9 10.3 G.6 9. 802 6.6 0.6 s.7 -ie.

13:2 06 3;.& 704 10.9 6.4 9.9 6.7 909 09
9.9 6. . G00 62 7.9 7.7 909 10.4 400

9p,' Gov Vol 'o 4 co" 0.J Der V0& .1
9,0 9.0 9.0 9.0 9.0 900 90 806 9,7 0.!

550 9.1 8.9 9. 0.2 906 8.9 900 9.0 9.2 6.7

9.2 SO 9.0 9.0 9.0 6.9 9.0 900 900 64
10.4 7.6 9.6 S.a 9.9 7.9 9.4 9.0 9.0 6.2

0,0 09 9.6 7.0 0.7 706 9.7 *.7 9.0 0*6
9046 9414 90,, 669U 901 900 900 soea dl.

14.0 706 32.63 6.4 1109 9.3 10.9 906 10.0 90
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