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SUMMARY
loads for the F-14 %iing Outer Pancl
~een derived, bYased on the spectrunm used
#98 rast of the F-14A fuselaze.
disnributisrs an the wing have

~een develoned corrasponding %o those in that test, and the

‘98 spectrum was simplified where significant fuselage
loading conditions would have negligible effect on the wing outer
In addition, requirements for sweeping the wing under
load have Heen incorporated based on fleet operational data.
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INTRODUCTION

A facigue tast is nlanned, under Yaval Air Systems Command /YAVAIR)
sponsorship, Zor the F-134 Wing Outaer Panel, including the wing pivot ana
the structure of the variable sweep panel outboard of the pivot. This part
of the F-l4 airframe had not been included in the Aircraft #98 fatigue test
conducted by Grumman, and so 1s the remaining structure to be demonstrated
to full service lifetime under a realistic flight-by-flight block loading.

AIRCRAFT #98 FATIGUE TEST CONDITIONS

The so-called Aircraft #98 Fatigue Test was conducted by Grumman under
NAVAIR Contract beginning in 1977. The purpose of the test was to
demonstrate the structural integrity of the fatigue-critical portions of
the F~-13A4 airframe, such as the aft Zuselage, under a realistic spectrum of
loads. The original F-14A fatigue test had undergone manv structural beef-
ups and snectrum changes in mid-test, so that a re-test o 1 more completa
spectruaa ra2prasentative of actual service operation was required. 1Ia
addizisn, nodern testing ohilosonhies such 1s flight-bv-flizht Slock
loading wer2 iacornorated ia the Aircrarft #98 rtest. The %a2st article was
the fuselage of -14A shop No. 98, (BUNO 159432) which had sustained damage
in a ground accident. The fuselage was repaired and hrought to current ECP
status by Grumman. The wings were considered less fatigue-critical than
the fuselage, and were not included in the test.

Tt should be noted that since the wing was not included, test loadings
WJera selected based on their criticality to the fuselage. 7For any given
loading condition in the spectrum, the aspects of that condition
significant to the fuselage structure were included. Aliso, only the loads
at the wing nivot - shear, moment and torsion - were needed ior the
Aircrair 498 tast; wing outer panel load distributions were naot
constructed.

SnectTun

The fatizue test spectrum for the Aircraft #98 facizue test was
described in references (a) throuzh (¢). The test was {ntended t>
demonstrate a Zfatigue life of 12000 hours. Grumman develoned their
soectrum in t2rms of a 380 hour block, 1 rapeatabie flizht-dpv-rlight
sequence with 3 selected wing sweep schedule. Zach 430 *hour Hlock
consisted »f 440 flights. TFlight loads consisted of svmmetric maneuvers,
level rolls, and turn reversais (rolling maneuvars at 3.3 g or 3reater).
The snectrum of ¢lizht maneuvers, derived in vart from the T-1iA Tleet
Tlisht Loads Survev is reportad in raference (d), included 1 “r2axdown into
72 vinz 3weep -—osizions, ind 1 Total 32 L13Z8 aaneuvers ner 130 Twour
cX. the da) Zlishts, 1290 included zarrier takenifs “zatanulisz)
2s « Tha remainiag 280 wera fi:14 landiags ind fleld rarrier
io2 TCU2Y. Touch-1nd-10'3
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NADC-87056-60

Table I, extracted from reference (e), lists the 378 load conditions
that made up the Aircraft #98 gpectrum. The actual sequential spectrum for
1 430 hour bYlack 1s included in Appendix (A). This spectrum is =he ~ne
finally appliad in the Aircrafc #98 test, aftar some of the lower level
loads i{n the original spectrum were truncated out.

Flight Loads

Derivation of the balanced loads for flight conditions of the aircraft
#98 test was documented in reference (b). The contractor measured net
loads on a flight test aircraft, extracted airloads from these net loads
§0 as to construct a rational aero model, and then used the aero model and
known inertias to develop balanced loads.

A symmetric maneuver load cvcle consisted of a peak N_ of 3.5g or
areater “ollowed by a valley N_ of lessochan 1.0g. Wing loads in svmmetric
laneuvers were found to neak at about 8  angle of attack. At hizher N_'s
the additional lift was generated by the fuselage. Therefora, for each
wing sweep 1ingle, the neax wing load occurred at a diiferent M which was
zenerally lower than the naxninum MN_ in the spectrum. The airzf¥afr #93
fatizue test load sequence included this peak in the increasing N_ oortion
of the cycle. A complete symmetric maneuver sequence was as shown below:

1.0g - “z for - faneuver ~ N - 1.0g
peak wing Hz peak valley
load

An asvmmetric maneuver load cvcle consisted »~f 3 svmmetric Nz
condition with an antisymmetric (roll acceleration) component superimposed
in each diraction sequentiallv. For a-turn reversal, which is an
asymmetric maneuver at 3.3g or 3reater, this sequence was as shown below:
.-%g - ‘Maneuver N Maneuver 7 aneuver N -

' P4

+p -0

-

7or level volls, the ananeuver ‘1 was
1ssociated with level rolls. -

© -3

Sround Loads

Serivation of the Gtalanced lcads for zround ondizions of the Airsrals
(08 -ast vas documented in reference (c). The zontractor conducted an
2xt2nsive series of transient analvses and correlaced 71is mnodel with the
resulzs of full scale droo tests and instrumented airzraf: landing tests.
Ia zhe final load sequence, 2ach landing was a ‘unction 3f sinking speed
1nd Landing itzitude and {ncluded up to Iour z2veles Y lnad.
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N
DERIVATION OF WING OUTER PANEL TEST CONDITIONS :-

.’

The snectrum for the F-liA Wing Outar Panel fatigue :zest has %een ‘l;
derived primarily from the Aircraft #98 tast spectrum. In addition, this ta
test 1s to evaluate the effects of wing sweeping, and so provisions for 5:
sweeping the wing under load have been added. Since the Aircraft #98 test ??
wing loads consisted of net loads at the pivot only, a set of distributions i;

has been developed using theoretical aerodynamic analysis. Finally, the ;
Aircraft #98 spectrum has been shortened, primarily in the ground loads
area, by simplifying the loading conditions.

The sign conventions used throughout this report are shown in
Figure 1. Afrcraft #98 test condition loads were derived in an unswept
coordinate system for application to the fuselage. However, for this test

of the Wing Outer Panel, a coordinate system that remairs attached to the .r\
wing as it sweeps is useful. Therefore, the wing quarter chord (approxi- \‘d
natelv) line, which passes through the pivot and i{s at an angle of -3.37 =5 @ﬁ
the leading edge line, is used. This axis svstem is shown in Figure lc. :,:

]

~cads Ior each :fest condition consist of »i-ot locatisn resulrtanzs
shown in Table TI, wich distributions that can Ye counstructed Srom -
component distributions provided in various other Figures. Wing pivot &
resultants have five components; no lateral loads are included.

feia)
rlizht Loads Y]
Derivation of the wing pivot loads for symmetric flight conditions Af
{ollowed the prncedures used by Grumman. Table III contains these N
calculations, and the resulting net pivot loads are considered identical to ~
rhose that were apnlied in the Aircraft #98 test. The values of shear, ;fa
Sending ooment and torsional moment about unswept axes through the »ivot S
ire plotted in Figures 2 through 4 for the various sweep anglas. The y
values or these loads at N 's other than those calculated were obtained bv N
= "

Linear iaterpolation.

77

2 srder o detarmine the distribution of the airloads over the ving )
sutar nanel, a theoratical airloads analvsis was nerformed using the ¢
2APIDLOADS computer code, reference (£). The aeradynamic model of the wing e

ladce

in the 2I7 sweep positlion is shown on Figure 7. The model included the
2fZacz3 >f camber, twist, dihedral, and fuselage interaction. As with
Srumman’s Aircraft 498 :conditions, 1o naneuvering laps or slats vere 1used.
The Iliznt condizions for 257 sweep were at lfach ).A2, 12,000 feet
1izitude. The agreement of this analysis with Grumman's Aircraft 498 data,
Zor the linear region up to an angle >f atzack i = 3.27, can be seen in
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The loads shown in Tables II and III are in the unswept axis system
and in the wing outer panel axis system 1llustrated in Figures 1lb and lec,
raspectivelv. The net loads shown in Figure 9 are lccated along the ing
Jutar Panel quarter chord (Y' axi~) illustrated Iin Figure l¢, rotated into
bending and torsion of the quarter chord (M_' and M_' respectively). This
figure, therefore, represents a distribution in suifable format for test
implementation.

In order to avoid the necessity to derive individual distributions for
each flight maneuver condition (which would also complicate the test), an
assessment was made of the similarity of these distributions for different
N_ and sweep values using Grumman's flight data. Aero data from reference
(b) was used to determine the variability of the center of pressure in the
axis system that moves with the wing. This variability is shown in Table
IV, and illustrated on Figure 10. 1Inertia load, the other component of the
net load distribution, is of course invariant with wing sweep. Therefore,
the variation was concluded to be small enough to justify using the same
spanwise load distribution for all symmetric flight mnaneuver load
condi:zions. Scaling the spanwise load distribution will not necessarily
nactceh the root torsion value: however, the torsion distribution of Figure 2
should be scaled separatelv to match the root value.

In the Aircraft #98 test, asymmetric maneuver loads were made up of a
symmetric load component, as previously derived, and an antisymmetric
component due to rolling acceleration. Since the F-14 uses spoilers and
differential tail for roll control instead of ailerons, the additional load
in a roll acceleration was considered to come from inertia only. The
distributed inertia load due to a unit roll accelaration is shownm in
Tigure 1ll1. This distribution is applicable to both level (1 g) rolls and
*urn raversals, and can be added to the -symmetric load distribution.

Ground Loads

Juring landing, the wing experiences a reversed loading as it 3oes
Iroa an upward airload o a1 downward inertia load. The relationship
serween sinking speed and ¥ _ shown in Figure 12 was used. oThe wing is
considered to be empty of fiel and {n the fully forward 20" sweep position.
Ving weignt i{s 2019 1b, from reference (3z). The unit distribution of
iner=ia load is shown in Figure 13. While the iaircraf: #98 test used a
qumdber Of load ipplications »er landing, and a aistribution of landiag
1ctizudes, for the Wing Cuter Panel test only 9ne cycle per landing was
assumed, and the acceleration was taken as a function of sinking speed
anly.

~sad factors ‘or arras n in re 2l
2 2oasiderad o bSe amotw
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Catapult conditions were also described in reference (¢) and are
renroduced here in Table YI. For catapult, the wing was considered to Y“e
21l of fuel, 2108 lbs rer wing, reference (3), and at the 20° sween
nosition. The unit distribution of inertia load for the full fuel
condition i{s shown in Figure 14. While the Aircraft #98 test used a series
of spotting, buffing, tow and release loads to represent a catapult, just
one load application per catapult was used for the Wing Outer Panel test.

Sgectrum

The Afrcraft #98 spectrum in Appendix (A) was modified to produce the
F-14 Wing Outer Panel spectrum.

First, simplifications applied to the catapult, landing, and arresting
load conditions resulted in deleting some conditions and combining others.
Then, any sequential duplications of the same load within a flight were
r2moved. The resulting spectrum is given in Appendix (38), and is availabdle
>n computer tape. The aumber of applications of =ach condition in 1 330
tour block is shown 2n Table II, along with the corresnonding number Zrom
the orizinal svecirum. Since an asvmmetric aaneuver involves a sequenca of
conditions including a3 svmmetric maneuver case, =he aumber of actual
aaneuvers in the spectrum is not readily apparent from Table II. Table
VI1I, however, gives a summary of the maneuvers included in the spectrum,
and the normalized total Nz exceedance curve 1is plotted in Figure 15.

Pi{voting

The amount of wing sweep movement during normal F-14A flight
soerations was tabulatad by Grumman from 7-14A Tleet Flight Loads Survev
data. The Grumman data is included herein as Table VIII. It is notad that
2ivoting from forward to aft positions usually nccurs during ligntlvy loaded
faccelerating {a level {light) conditions, while »ivoting from aft to
forward positions often occurs in higher g maneuvers, when the drag slows
zhe airnlane dowm.

it was decided, ‘or siaplicity with no loss Jf zenerality, t> impose
2ivoting under load onlv nn the symmetric flight conditions. Zach time a
syametTic maneuver (XN = 3.3g or greater) is {mposed, a wiag oivot cvele

4111 Se imposed as jedcrihed in Figure 1H6. All »ivot cvcles will e I

0’ axcz2ot those it .. = 257 which w11l Se for 3°. <ith this tast
orocedure, all ramping up or down of load will occur with the wing
stationary, and the number of pivoting movements under load will
approximate the total shown in Table VIII for _.> 52,
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TABLE I Description of Flight and Ground Loading Conditions, Aircraft #98
Facigue Test
F-14A A.C. 98 FATIGUE CONDITIONS
TAANS | ENT RESPONSE NON-ARRESTED COND °*S (MO THRUST,wWT.=51830L8S)
tttrtescﬂz::cnt::teett:ncuetat:ttucaﬂtlccn:utac-:cscaactneta:vuce
FATIGUE TIM=E SINK
coNC. MANEUV. SLICE SPEED CESCRIPTION ,
___NO_: e ___E l’_/ 52C .
T T T TaeE Tz 2¢.2 TAIL DOWN SYMMETRIC
2 4JF 7€ 2€¢ 3 TAIL COwN SYMMETRIC
e 3 _.._40F 14z €. 3 JAIL LOWN SYMVEINLC
‘a &0F 127 €. 3_ TAIL DSuN SYMMETRILC
S 32F 28 2.0 TAIL DOUuWN SYMMITRIC
(4] 327 ___ 12 22.0 TAIL OJwN SYBNMETIIC
7 32F 141 22.0 TAIL DOUWN SYMMCTiIC
. 8 22F L= 23. 0 TALL D0aN SYMMeETrIC
< JeF___ .24 _, 2.0 TATL DCWN SYMMETR[C
'I¢c 258 ea 2.0 1T L Dow SYMveTAIC
o1l IcF 115 1240 TAIL DOwM SYW4ST=I(C .
12 3¢F _1€%  _1Z2.0 TAlL COWN SYMMETRIL
13 3TF hE! 14.3 TA; L SOowN STuwvmTi |l T
143 ZTF E3 184470 TAlL TSCwiv SyrtwiITRIL :
XS __zTE_ g 14.2 TAIL SCeN SymuoTZ Il
14 SeeT Ty T T 10 TALL DOWN SemMITRIC 3
17 a2sF sz 12.2 TAIL Oowie SUMNITTLC
. 13 _35F 187 12.0 TALL .DCwN SYYVETRIC
13 ser 271 1%.0 TALL COWM SYorfTnlc
23 2&F al e D TALL DCwN w71 Q
_ 2 LT L7a __fe0, TALL DCaN SYMMITLIC
22 35k 2z 42 TALL OZSwh SYmmCTIIC
23 TiF zz ZS.2 LEVEL i
o _BM___TiE 1Zc _2%.z __oLEvEu . i
25 T1E 1£% ZS.3 Lo VEL '
25 TL1E R 2.3 LEVEL
. AT__ .__T2F__ .27 . 22.0 _ LEVEL . ‘
29 72 1z 2z.92 LEVEL i
29 T2E 21s 22.0 LEVOL
e 30__ _._.7TZF__ 2= 129 _ LEvEL o
31 Tar tae 18,3 LEVEL
22 73F 212 18,9 LEVEL
o33 __za= 22 s . LI vEL .
s T4F 152 1449 LEVEL
b TaF 222 140 L VE L
20 7SF 18T __ 17.0 o _k=vsu .
z7 TSF C z22= 1.9 LEVEL
la TeF 128 £ 3 LEVEL
23 sz 2z= £.0 LE VE L
a3 =TT LTI T T I Toean st R T
41 1.7 =7 22,z TAI L SouM o AZu T i
SR =LF 2T .f%.Z TAalL DUan SZLLIT RILT
2z e 1o 2.z TatL Dow o kedL_I3 R15mT
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TABLE I Description of Flight and Ground Loading Conditions, Aircraft #98
’ Fatigue Test (Continued)
47 32¢ 11 22,90 TalL Sley HOLLED ~IGHT
ag g3 as 18.0 TAIL OCuiv RCLLED 1.GmT
. ___Aa9 . 83F _Se 12490 TAIL DRuN RISLLED RIGAT
so earF €S 18.0 TAIL O3uN ROLLED RIGHT
51 n3F 110 1€.0 TAIL DCwWN RCLLED wIGHT
.. 32 . 8AF_ 727 140  TAIL DO RULLED AIGHT
53 84F 63 14,0 TALL OCWN RCLLED RIGHT
1. Se 84F 110 1849 TAIL DOwWN ROLLED RIGAT
.55 BA&F __ 122 _ 142 TAIL OTW RCLLED RIGHT
53 83F sl 1C. 0 TJAIL DCwWN ROLLED KIGHT
€7 a8sF 1c¢ 10.0 TAIL OCuWMN RCLLSED RIGHT
o S8 ____B6F_ 72 €43 _  TAlL OLaN ROLLZD RIGHT
3 g5F 182 E« O JAIL D0uwN KCLLED RIGHT
IR T U F I LA T TSN IISINILICIT NN F PR I IEEETI T RN EILTX I RIS T TS
R1GI1D SCOY GROUND COND'S g
P B T T I I I T N I T T T
ARRESTED LANDING (THRUST=2192LL8S,WT .=SZ97SL3S,200E5 SwWEER)
I A E R BILEE PR SN E BN FEREEFE4 S B F B IR 5 I A 5 - 3 PN SRR S A ]
FAT IGUE HCCK HGCK T T
CCNDe. CRAG SIDE CESCRIPTION
NG . L3s L8s o . .
3 1718C0 27307 13T RCC< FCRCE T2 L==T
51 17:1Cu.  L1E&2CC S{2Z m2CA FCRCZ TC WLEFT
- -2 1862335 270902 S1LC HCUK FSRCE TC LIFT
ez T T T T isscoo 1£2¢0 S10C RCCK FORCS TL L3FT
e 142630 27303.. S0 HUUK SCRCLE T3S LE-T
€S 145C2C  1&229 S:10Z MCCK FCRCE TC LE=-
65 FTifcue =27703 Sisz =Cux FCSRCZ T 2i3~T
7 171033 =122 €102 mOCK FORCI T2 AlSeT
68 136300 =2720 €10S HCUK FZRCT TC RidmT
“es 1S5552 =15229 SIDE MCOX FORCE TC RiseT
7o 148C0C0 =2723¢C3 SINE h3IK FZRCID T2 WRISH~
71 148C0C =3&2C3 SIDE HMUUK FCORCE TC RIGHT
1 S Lt S Fo s Am T IE 5 CL L L YEEL SEE IR T RS 2SS SRS BT L EIL ICEEE R R LT D
CATAPULT (wT .=71242L8S,30PEG SNEEPR)
2 3L I 22 2 2 e 3 L LI RS T T 33 S 4 p 0 IJT LI T L TLE LA ITSCCEIT SIS RARIL T EIFRR NS G
FaTisue I ‘ -
COND. THRUST TCw TCRQUE CESCRIPTION
—— e L DNO L3S, L3S _IN-i3s  _ . .-
T2 21622 2373s8 SYNMETRIC
Tz 21922 Z:i3ce SYvMETRIZ
! Ta 21322 1322232 SvYvuSTRIZ
? Ts Si52:2 217203 ziszzz D sper oLzt -
i TG 21922 212t ZLoilz s= T LITT
' - .72 l2gIii TilIio. zZATT LIFT L
T3 21322 2ITIls =ZsEIlll =z R lsHT N
ads 21627 2.z =2s3c:zc INIST RioAT
EXo 2T 122323 =2E0C08 =TT 3I3A°T
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TABLE I Description of Flight and Ground Loading Conditions, Aircraft #98
Fatigue Test (Continued)
e e reoonD T Gus (BAL. AT F5292 £ MAIN GEAR) SWEEP=20
SVER FITRITLVCISL ASTIIVUSKERSUST 222 ¢ & 4
FATIGUE
COND. DESCRIFTION LT
NO. '
..._ Ba tco( FUEL(l6200LBS) ,wT.=83430LBS .
es 30( FUEL( 4860LBS) WT .=52090L8S '
;. BLL 92T TS T IS S EELSATEINEBRL VLT NE INBALLREL S CE YL EEE R LI MRS L
" FLIGHT CONDITIONS (WT .=S6550 L8S)
ZALLITELLETLEL T EIL L SL LRI LENL RS ELRTLTERLE IS IET XXX X LS L ILLBT L
FAT1GUE

. COND._ _DESIG. MACH _ALT SWEEP NY _ NZ
NC o (FT) (CCG) ST T
ne 3=21 €23 12323 28 - =2.23) S v

_ 87 - $E€-0Z .22 1Cc2C 2u | ‘T~ _S.an2 Syvu.
ae $8-02 L£2% 1CCCC 25 - Se33d Sy
as $8-C4 822 1C2Co¢ 23 -- e 333 S v
S $8-0% ,EZ° 1CCCC 25 _ 7.922 T v
o 98-3¢ 222 1CCSC . 2% - 8e243  Svyrw
02 9E~07 L62C 1CCIC 25 - (1) ANTI

53 €E=C3Z L&2C 1CC2u0 25 - (3) ANTS
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9s 9E=-12 +7C2 10CCS 2S5 - 3.7%0 Sy
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] SE-12 .7(2 1CCZIC 23S -- €.2CH Svv:

__ 33 ____SE=13_ .TIZ 1cCi 3u -- SN AT
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1c1 Gf=-1F LTSS 1CC22 4S5 -~ =2.22) Lvuu

- 122 3E=-1%L 4TSS _{CCS2 aS -~ . 8.272 3v
192 GE=13 L7223 10CI2 .4S -~ §.009 Sywy -
10a Q@2-146 LT=% 1CC2C  as - (1) ANT!

o 10S____GE=23 LTSS 13C02 S - (2 ANTI
106 9E=-21 LEE3 1CCIC &35 -— =2.250 SYvM
107 C8=-22 LE£5 1CCUY S5 - S.36y SV
105 98-22 _.2&232 10£CC S5 - 84078 SYMM
ice GE=23% L2423 10323 =3 - Ge 332 = v
110 $E8=2S G845 1CC2C €S - (L) ANTI

_____ 111 __ _9E=2&_ L.253 1£COC S3 - t2) ANT!
112 98=2T7 L.57TS 1C202 &8 -~ =2.2182 svuu
tio 98=-232 ,57% 1cc2¢ 63 -- 654375 Sy
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TABLE I Description of Flight and Ground Loading Conditions, Aircraft #98
Fatigue Test (€ontinued)

FAT L GUE
COND.

Na.
YCIZ 122
12a GE=02 e62C lczce 25 - 34600 SYwMM
125 9E~1££ +78S5 1CCUOC 45 - =2,250 SYUM
125 GE=17 7825 10CCC &5 -— 4,272 SYMM
127 §E=27 «G75 10C3C 63 -— =2,293 SY MM
128 GE5=22 L97% 10C33 68 -- 6.875S S Y MM
S 12¢ CE-2¢ +%7% 10CI0 63 - 9.003 SYVM
‘EEEBLULCSRETREST ESE L2232 LL LS LZTRLETIHERLTCELTETBERETEIREETLE AT R o

ve TRANSIENT RESPONSE NON-ARRESTED COND'S (NQO THRUST ,WT.=51830L3S)

BEEBL L LT E IR TET FIEESIELLECET KT TCELIAILT TIIEXNBIERLEIT RSL T L3 22T ¢

e
(Ll

T FATIGUE TIME SINK -
CAND. MANEUVY. SLICE SPEZD DESCRIPTION
N .. . FTssEC -
122 alF s €. 2 STALL CSCwN RCLLED LEFT )
121 g17 s= 2.3 TAIL SCuN R-_LED LEFT
| JpcH 3l gc. __2=.2 _ TAIL SCwN RZULID LIFT
133 217 15+ 28,2 TAIL 3CAN RCLLIZ LEFT T
12~ 52F zz 2.0 JAlL DCaN SCLLIS LEFT
128 arF =< 23.9 TAlL DCWM ACLLED LZIFT
12a an= &z 22,73 YATL SCuw~N RSLLED LCOFT
137 aze 11¢ 22.0 TALL ZCWN =CLLED LIFT
133 a3F as 1243 TAIL OCaN 9CLLED LIfT
132~ 83F ez 1.2 TAIL S0aN ACLLED LEeT
142, asF gs 12.2 TALL OCuri RCLLDD LCFT
151 gzim 11 [ €43 CTAlL DCaN ASLLEDL LeET
T 1sz 7T Tsas T 27 4.9 TAIL 22w ROSLLID LEFT
182 e 2 144 0 TAIL 22w RILLED Le=T
1aa 24 = 113 14¢0 . TAIL 2CAN ROLLLD LrCFT
145 aaF 123 T 14.0 TAIL DCwN RCLLED LEST -7
125 EGF ey 18.90 TAIL S2wh HCOLLED LEFT
Ctat_ a5z o 1Ce s JAIL DUwN KCLLZID LZIFT
143 a6F 72 €aQ TAIL DU RCOLlLew LIDET.
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g Conditions, Aircraft #98
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Origin at Wing Pivot Axis

F.5. = 524.203
B.L. = 107.000
W.L. = 145.000

Forces positive as shown
_ Right hand rule for moments

D. Unswept Wing Axis System
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APPENDIX (A)

SEQUENTIAL SPECTRUM FOR AIRCRAFT #98 TEST

NOTE: Appendices (A) and (B) contain a flight-by-flight random sequence of

load
have

levels for 440 flights (480 hours). All printout lines (records)
the same format, which is described below:

Columns Format Description
=4 14 Flight number identification (1l to %40)
3-7 3X Not used
3-9 I2 The number of loads in this line
10-AQ 2013 These numbers identifv the load conditiomns to

.,"\4‘-4' o, J‘ -,

e applied to the test article.
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L8 (B 9G19G1PSILGIIGCE5TOGI9GI9GI0G6IGGII91L8 LB GGILS1.9 /8 OZ
96196 VSI6G1 89ZLGT9G) 941 9GI9GIGSGILGILB (B GS1/G1/8 LA 9G19GI0OT
GG LSI9GZGGTAGI 9GI0ETHTTIG)IOGIGSIBGI LB LB GSILGI/B (B 9G19510Z
9G19G16€ BE 9GI9GISSIOIPLTELTIGIOAGIBGIAGIPGIEGI O
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6€ B8E 9GI9GIGGIBGIBATLITIGI AGIOETE6TZIGIAGIGGILGIL8 (8 B
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18 L8 9G19GISSI0919.ZS.79G19G19G519GISGILG1/8 /8 £G518G1/.8 /8 O
9G19G1 GG 8GI YOTEIZIGI 951 9GI9G41GGI LG LB LB GGILG1/8 (8B 9G19GI0T

9GI9GI6VIBri9GI 9GIGGIBGITHTIATIGIAGITY

wm.wm-mw-Oo-hm L8 9G19G1GGI LSIIGTGGZOGI9GI9GIAGIGGLLGILE (8 OF

GG1LGIL8 LB 9G19GIGGIBSIZITIOTIGIOGIOGIOGIGGIRAGILB LB ZGI/GI0Z
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IE O 9G19GILS 9G SG19GIGG LGI9GTSGTIGI9GINGI9GIGGI /GBI

L8 LB 9GI9GI PG LSIO9GCGGZYSI9GI9GI9GIGSI6SILE8 LB GGI LG L8 18 O
9G19G1GG1 LGI9GZGGTIGIAGIRZTLITAGIOGIGGIHGI LB LB GGIBGL/.8 (8 O
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GG LG19GZGGZIGIOGIBCTLTTIIGIOGIGGILGILR (B SGILGI/ B L8 9G1aGI0T
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