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beta annealed titanium) with and without intentional initial flaws were tested under constant
amplitude cyclic load and flight-by~flight fighter and bomber spectrum loads. Two initial
flaw shapes corresponding to a quarter-circular corner crack and a through-the-thickness
crack and three initial crack lengths (small, intermediate and large) were used in the test
program. Three levels of cold working and interference and one level of fastener load trans-
fer were included for each alloy. The amount of load transferred through the loaded fastener
was maintained uniformly at the level which produced a bearing stress equal to the far-field
stress. B

Correloginn\s\befween calculated stress intensities and those reduced from fatigue crack

growth data were good, except for very small cracks growing from the cold-worked holes.
Also, the natural cracks initiated in the fatigue tests were most commonly corner and em-
bedded types whose shapes corresponded quite closely to the quarter~ and semi-elliptical

shapes used in thegnalyses.

Test growth rates for holes with residual strains (cold-worked or interference-fit fasteners)
were significantly slower than for straight reamed holes without any conditioning ~ especially
for small initial cracks}-.x This benefit decayed as crack length increased.

-
%

Data scatter was most apparent in fighter-spectrum tests and in the tests of short initial cracks
propagating from cold worked and interference-fit holes., Another important feature observed
was how the initial corner flqw shapes changed during their growth: for straight reamed holes
with or without cold-working]} the final dimension on the hole wall was almost always larger
than the final dimension on the plate surface, especially for the cold-worked hole; for inter-
ference-fit fastener holes without fastener load transfer, the final flaw shape was close to
quarter-circular; for interference~fit fastener holes with fastener load transfer, the final
dimension on the hole wall was less than that on the plate surface.

Lastly, a review of experimental results and numerical predictions indicated the possibility
that the beneficial vasidual compressive strains induced by cold-working operations were
relaxed during the subsequent application of cyclic loads.
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FOREWORD

This report describes results of work performed by the Lockheed-Georgio Company on
Air Force Contract F33615-75-C-3099, "Extended Study of Flaw Growth at Fastener
Holes,” The effort was sponsored by the Air Force Flight Dynamics Laboratory as part
of the Advanced Metallic Structures - Advanced Development Pregram, Project No.

486U. Mr. James L. Rudd of AFFDL/FBE was the Air Force Project Engineer,

This program was conducted within the Engineering Branch of the Lockheed-Georgia
Company, Marietta, Georgia, under the direction of Chief Engineer - Research and
Technology, Mr. H. B. Allison. The Project Engineer was Dr, T, M, Hsu of the
Advanced Structures Depariment. The experimental work was performed under the
supervision of W. M, McGee who was assisted by H, R, Michael, The stress intensity
factor analysis and dota evaluation were performed by Dr, T. M. Hsu. This is Volume 1|
of the final technical report and contains tabu lations of raw data generated during the

experimental evaluations performed over the period of June 1975 - June 1977,

This report was submitted by the authors on November 10, 1977,
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SECTION 1
INTRODUCTION

An analytical and experimental investigation was conducted under Air Force Contract
No. F33615-75-C-3099 to characterize the fracture ond cyclic growth behavior of small
cracks emanating from various types of fastener holes. The detail results and discussions
are presented in Volume | of USAF Technical Report AFFDL-TR-77-83. This report is the
second volume of the aforementioned report. It contains tabulations of raw farigue crack

growth data generated during the efforts conducted over the period of June 1975 - June 1977,

Experimental data in the form of crack length versus number of load cycles (or flights)
resulting from applicaiions of constant amplitude loading and Flight-by=flight spectrum
loading were obtained for 370 different test holes on two different alloys, namely,

2219-T851 aluminum and 6Al-4V standard ELI beta annealed titanium. These test holes

were distributed in 13 specimens (71 aluminum specimens and 60 titanium specimens). 3

The stress level used in the constant-amplitude load tests was approximately equo' to one
third of the material yield strenath (18 ksi for aluminum specimens and 40 ksi for titanium

specimens). Only the stress ratio of 0.1 was investigated in the constant amplitude ;ests,

PPN A N

Two different spectra representative standard bomber and fightsr operations were employed

o

in the spectrum load tests. Two initial flaw shapes corresponding to the quarter-elliptical

corner crack cad the through-the-thickness crock and three initial crack lengths (small,
intermediate and large)* were used in the test program. The test holes, including open,
close tolerance, interference-fit, and cold-worked fastener holes, were subjected to the
remote londing ond possible also fastener foading. Three levels of cold-working and
interfererce were included for each alloy. The amount of load transierred through the
loaded fastener was maintained uniformly ot the level which produces a bearing stress

opproximately equal to the for-field stress,

*In this reporr, the crack size definitions are os follows:

Small: 0.005" o 0.,050"
Intermediate: 0,050" o 0,150"
Large: a 0,150"




Each table tabulated the crack length versus number of cycles (or flights) for all test
holes in one specimen. The tables of such crack growth data are orranged in the same
order as they arc discussed in Volume | of this report, All pertinent informations are

contained in the tables,
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t SECTION I
DATA TABULATIONS
E 1. CONSTANT AMPLITUDE LOAD TESTS

This section contains the crack growth data of both corner crack end thru crack
emanating from open, close tolerance, interference-fit, and cold-worked fostener
hoies in both 2219-T851 aluminum and 6A1-4V beta annealed titanium specimens

subjected to constant omplitude far-field loading.

1.1 2219-T851 Aluminum -Corner Cracks

N
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2. SPECYRUM LOAD TESTS - 2219-T851 ALUMINUM

This section contains the crack growth data of both corner crack and thru crack
emanating from open, clcse-tolerance, interference-fit, and cold-worked fastener
holes in 2219-7851 aluminum specimens subjected to both bomber and fighter

spectra loading.

2.1 Bomber Spectrum ~ Corner Cracks




10O SO OL O LB SE s
QLR &AKO L ES5T ThC/ w

ToL O" | 160" TTh or1o!

RIEO" J S A AN LobO® rog

@ L5LQ" oLlo! TLYo- S

AR AN LSO TEP O }o®

| 87/ helO* hlzg: bbbt

m LSO T IO Lgeco: RS

m e I1Q° obLoO " cblaQ: 80€

__ OLOQO" | 9500° Titor bor

w LOC kgOO" 1QIO: S/

i pso oo NS00 /

€, 310P | 7, TOH | 1; 3100 | SIHOMI |, 7104 | 7; 790H | 1, 310k SIHOMS |
HONIL “© “HIONIT 32OV¥D IVIOL ' HONT T THIONIT HDYYD i.@....ILH
S eI gy 310 ‘ SO A (HONI) HLGIM

o= e, TIIERN 7y 1CH T T ERATO T (DNUSSINNDIFL

.m\;u&b 4 m.xu:q\nh pvey YA L - 205N Ly 31!

B e

ONIGYO1 WNULD245 ¥Fened OL GILDIreNS 11714 AOTIY Wantn 1y [S8L-Liez Nj
SITOH UIN3ZLSVI SMHO.UTA WOUI ONILYNVYIVI ND7UD sygmvaod 40 SOIAVHIE HIAMQYD

o F=SJ-¥  "ON N3WIDS

~£5 378Vl




B T I e S T ——

TR T e

/e 370H NyHL FYnndd N\

)

jric | S9600 | 8eb/ | sog

Lror: 31 XoN el oL

YA ALBC” &5/ Sz

m s8R0 | seLOr S5CIH 0%

| A8L0- 1 ascer QT €8¢

w LLLO | €370 | $830° p+l

{ZL20 | 1790" 2TLO” 8x/

E Qe9” D190 FGIHo” 2

i 120" | cogo & 50" /

€4 310F | 2, 310OH | 15 310K | SIHOMI4 j €4 JIOH | Zg 310H | 14 310H SIHOIT

HONI " HION31 NOvaD VIOl I HONI_'_HIONJI XovdD V10l
ST A, L EEese =5 T2, 7L gy 10N ’ 70 (HONI) HLGIM
o= Dhg L, wEe =T LTL oy 10N T T BB (HONESSINNIDIHL
g0/ = B4y |, §€000=¢ 'z, 7L 4y TICI ’ TEEETTY T oN NIWIDAGS

ONIGYO1 WNULD245 ¥TF~o%  OL Q31D NS 31 71d AQT1Y WAnvimn g (88L-bicT
S3TOH YINIISYS SO UTA 'WOUS ONILYNYWI AD7uD YFN¥9D 4O YOIAVHEE HIMOYD -85 378Vl

b7




- e Tl LGk - Tod7
&bl | eser IFYAN Toll
bl Lot Toal- bbst
nRal | Lol LIkl Lo hi
obh! 29251(" (2 Es- Sstef
baci- hepht: zho!"’ neks
NI | e - Ldbor LSl
ThITT | HK0) - bz - L<o/
SLol- | agpo- QELO" 10b
biar | seeo 200" <9/
QTHQ | 2gLo- 8N o’ S
ssro” | 1¢s0° zL90" /1%
§6L0O° A Yol LYE%0 e
05eQ BhRO T &S0 ThT
1990 | BT | £50" boC
BN QLT bhSO" L1y
3o | Lbkco: NCSO- <o
Q250" H1c0 - bshka- /
€4 31OH | 24 IJ1OH | 14 3TOH | SIHOITd ! €5 31OH | 24 31OH | 14 31OH SIHOI 14
HONI ‘ "HIONIT JDVYD IVIOL I HONI ™ "HION3IT ADVYD 1vi0l
a= L&, T, §€e00-5 "z, 71 g4 IIOM ~ 7O L (HONY HLaIM
e =, L beece=5 T 1L Zs 31CH ‘ LB T (HONIBSINIDIHL
cov < Ghy | FEooe=§ € TL |y NICH ‘ T-S0°F  "ON NIWIDIES

ONIQYO1 WNYLDS ¥FFwvag O AILDIreNS L Id AW wiavrTe /58L-8izz NI

S2TOH YINIISVL SHOILVA WOUd ONILYNYWI JO7ED ¥FA¥2D 4O JOIAVHIE HIMOYO -45 318Vl

63




L

L

b

i il DN i o iy g R e LRSI R TR AR

T 1 TR, A e AR

bk Rl b iion i

/e 270 VWAL GI7NY3 NIWISIJS

QI INYO-JOLS /g FI0H
Qr8il- bihe- | ¢ 05/
besr- | blhL” IHT L
AR bihE: go//
re T/ Libt- Cbb
vail: blht: Lip
hLLQ" bibkL 108
Lobo: bibL: 759
0hEQ bitr: \V bés
YA Tok xeQl: LA
90" 161" SSh
Leno” 25h1" SL&
reso" | 9T/ Lo
I-ox o/’ Lkt
bh S 2 beO’ o8/
QLEO" eiLLa’ ow/
DY hO" TLNO" -t
2gTO° | 9SO’ /
£g J10F | 24 310H | L4 310H | SIHOINJ { €4 31OH | 4 310H | 14 310K SIHO!S
HONJ “ “HIDN3IT ¥DV¥D VIOl I HONIL ' "HIONIT XIvYD IvLOL
So7oH  F5oL ML AmG gy 310M ’ ook (HONI) HLGIM
wado — MDY Z 74 310H d COFFH T (HONISSINDIHL
71/ Py, ASfubil poo7 — M2 L Z 1y NCH ’ F=ST-F " -ON N3awmDacs

ONIAVO1 WN¥LD3ds HF8A0F 0L Q3LDIMINS I1'71d AOTIY MM AATY ISL-8i=s Ny
SITOH YINILSVL SHOILVA WOBS ONILYNVYWI HD7¢D FFM¥°D 4O YOIAVHIE HIMNOYO - 09 378Vl

it " n Ak Py a "y

ot st sl i 11 | it M

TR O P ST

b s (L

&9




ag3IMTAMIINODISYAd 1S I L /
TLOE: TtLbe Q oe s
ToL! XSig ool
A& Ll rToo/
295/ bOSC: osh
RLht" (Al TOb
OOk TN 0s%
soct - Q5Qt - <18
&ET/- r88/" (Ll
ot 297/ Jor &
L0117 Shhl o0
3w loN AN ovif- LSL,
CREO: a6 FhC
D07 " FELO gAY A
bELC® TG LBY
i 72190 oLkO - T A
€4 JIOF | 24 310H | (g NOH | SIHO1N3 ;¢4 3TOH | Z¢ 310K | 14 310OH SIHOIN
HONI © "HION3I1 XOv¥D IVLOL | HONE Y "HIONJIT MOVED 1viol
/7
S3/ap7 453 oML R4OQ gy JI0H ‘ /0% (HONI) HLGIM
] IS = M3 Z Z gy 310H ‘ BOITE0 7 (HONISSINNDIHL
ST, FAGENC M5 2 14 TG g TSP CON NIWIDIGS

ONIQYO1 WN¥LDIds ¥FE~ag 01 G3LDIrENS 31714 AQNY WPMWITY [SEL12Z N
SITOH YINILSVY SO OIEVA WOUS OMNILYNYWI ND7ED ¥3FAeoD JO JOIAVHIE HIANQYD - 192 378V4

JO




DA | RISO’ el el coce
0>m0. : h3LQ- AOCO" bbbl
ShLot | QSLo- e ho- Qs hl
OSLO | 90OLQ- QLR Fhbl
LILO | €490 QLhQ L? by
L3379 | <892 bSko: (er/
T | TR0 bSh2 _ +SH
/900 | vilno: Lepo | < /%
€20 | Lemor LEChQ” cse
_ r8SO'l TIACO neho /.</
£4 3TOF ! Z4 3TOH | 14 NOH | SIHDITY €4 31OH | Zy ITOH | 14 JTOH SIHOITA
HONI ' “HION3T XOV¥D VLIOL 7 HONI . _THISNIT DVED iviol |
S= %y . s9%99=% 47l g4 310M ‘ ook (HONI!) HLGIM
STy LY Y €, 7L gy 31CH ‘ FEFFAC (HONIBSINMDIML
o= WGy ,e9°°°=F TEx 1/ 1 3CH : =59~ Y "ON NIWIDICS

ONIQVOT WNYLD3d5 wagwvog OL Q1D ENS 3L71d AQTIY PmnTy

IS31-bizz N|

SITOH ¥INILSYL SN O'EVA WOUS ONILYNVYWI MD7ED FFRI0D 4O JOIAVHIS HIMOY¥O - 29 318VL

T



4

T @ w3 Y

T 2704 50 301S ¥IHLO L QILVILINI HOBYD

@.J_ON\ [ S80" 6 (2L

“ror: QOLO” AN 1L

bher bHSO 1O/

o/ bShO- oS/
2,0 {320 - ey

T8, r6ro oot/

oLeo scLor <s8

hLLo: RN nC9

blLto i 46K

R AREeL Q600" <L2C

B8LOQ" L9000’ go!
£4 310H | Zy 310H | 14 310H | SIHONd €z 31OH [ Z4 310H [ 15 31OH SIHOIT4
HONI * ‘HI9DN31 MOV¥D wvioLl | HONI "HIONI] JDVED Y101
SFI90H LS3IL oML AIND £y IICH ‘1 0O 4 (HDNI HLOIM
"~ ser wado 7y ICH ‘ 7&8RF0 T (HONISSINADIHL

o= k\w‘a TEH 388N |4 1CH g Z=-ST-U *CN NIwiDiés

ONIQVO1 WNYLDIds ¥F8~°F  OL Q3LDINANS LTI AQIIY _WaninaTy jSgL-Lizz NI
SZTOH ¥INILSVL SN ONLVA WOUd ONILYNVWI JNDVYD &57¥2D 40O JOIAVHIE HIMOYO -€2 318Vl

12

= exvoseanl

e e

R ST | TR S TATEL




Aely, | 09 “TsHY
bobt' | Ss0oe- Sroe
X5%7/- DY oaht
Lssir Solt: L3006
bkl QsouL YR
hehH/ " 32 KNOE
aict o887/ bb%i
hsTl” bLes/ bLbll
lcer R Lh) bbb/
Thit | <Ll bb ki
era/" - bbb/
| TS60" A9 O1" ol
ARO° 1 PO ok
RO oh 30’ oL ﬁ
ISl b L@ ool
b TLIO | B0 oog
hLZ E 12z b L&bY NE SO’ Logso oo
bree | Asob b fe Ol O° hobto* /
€4 31O | ¢y 310H | Ly NOH [ SIHOIT4 g4 31OH | Z4 JTOH | 1 31OH SIHOIA
HONI ' "HIDNIT XDV¥D VIOl i KONI~ "HIONI1 JOv¥D V10l
SO 452/ °ML KivO gy JI0H ‘ BOO (HONI) HLGIM
todo M5 7 B 74 T10H - TCSH O (HONISSINADIHL
Tusdo = MTITTT Y 1y 1ICH ’ XT-SJ = *ON NIWIDIS

ONIQVOT WNY¥LD345 ¥F8ed OL QILDINENS IL71d AONY WANATY [5§L=E== N
SIIOH ¥INILSVH SHOHVA WOUS ONILYNYWI ND74D &FME25 4O YOIAVHIE HIMO¥D - #9376VL




2.2 Bomber Spectrum - Thry Cracks




e

T T

p i o 1 U TR Lt il e Tl 1 e il TR LR (L it gl

ON11sa)l O IFINNLNe>SI0 AﬂN
/w 37Ok C377190 ~-gwiS (77

gl INR 1A oL Sh’ Al
A ATl A Thht' | (Ltop- Ih%
Teot: | loelr| 8b&C- oc€
S00% | 9otl | Loler bi¥
Iy aR IFANE cete’ 8bY
pent: 18 L9gL" 2
8Lhi* | TOV | heSES” 132
poor | wns | ocis I\F eS| TECT L SRS p e bz
coSh | sLrSs| Qtle” (e 1 N3ar 521/1° b58/ eb!
ol | TS| o€!S’ L05 | TSEQ' | hléO’ i 9!
RS’ | tavh | o<t Lok |l 1580 | (58T | TLAI kb
oeLg” LseP | o<is” &t Lito | 8xLo RANE 4.7
LE2T” b0k o€1s” Rk | soo0" | sQ90° &0/ oo/
oLk | wI%” | QEle* veh || $/SQ° | bho’ brea’ s
PR elak 19hC " Qe(ls’ ITh | OteO” 2TeQ’ So%0’ ad
CLoE- | orzer | ogrs: 90k | ToeQ | O3¥Q | hoSO- se
ol 3T oels” tha i 3SLo- citor LA N 1473
g46HC - 1&C" $O8 fr~ €L JRSY RN 0600 f0i0° o
€4 310F [ 24 3IOH | 1y NOH | SIHON4 €4 310K | Zz 310H | 15 310H SIHDI4
HONIL Y “HION3IT JDVID IVIOL I HONIE ™ "HION3IT XDVYD IviOol
By Y= R ¢y I10H ‘ DO (HONI) HLGIM

e By FT-I9°N 7, 31CH ‘ QSF T (HONISSINMNDIHL

110= g TR PR T FI RNy e ’ 2 -SD-Y con NIWOics

ONIQYOT WNuLD345 F7E~og OL A3103reNS IL71d AQNIY WrmimnTy ISSL-biet N
SITOH YINILSVH SHOILYA WOYd ONILYNYW3 XO7¥D 7L 4O JOIAVHIE HIMOEO -59318VL

75




Ty ITOH MNupkl J231YA NRW(DIIS .ﬁ

T ot RIOH

I3 PG - JOLS

b7cor Lschk 1hed’ 3g o/l
Loeo: 2 ber Q8o Log/ |
20" | EIASE- b2to" sb
RSCQ" TR bato’ SSh
/SO | R - HNEQ" 626
InroT | TASE: D20 bés
aptos | QLI | &7e0 his
HRE G- TLOT 5L B4
s Lrll: XseQ - bl _
| serQ | SHpsT RSO 1T
m ATCO" h2ot" LeTO s
| ~oto- | omgo- | pETO - | LpS
oLCO" LSoAk " Lok @%@V)ﬂ oblO- A INO- _ LKteo- RS S
orco | bsok| SOLT” 1ozl aoio | Ls<o- obiIO" The T
oLO: | bSIi cak O’ L1 k7 | NAIO" | ARTO” NhiQ” b T
se0” | bsos | SQRHO" \ncr; <elQ- | @hkior | Loocar | oW/
FIER | bSO’ 9L€0 " 1SS!t 3 wioe' i Laco: nsoo" | 59
280" | bsob | 1o N 00/ | $HOO | skoor | swoor | o
€7 J1OP | 24 310OH | 14 310H | SIS §€4 31OH | ¢g310H [ 14 NOH 1 SIHOM:
HON] © "HLONIT ADVED vicl | HIONI THESNIT AD7¥D i VLIOL _
e < 54D «mvnoo,ouwv Tl €4 310H ‘ SO0 % (KNI HLGIA
o= g, Feeee=T T I,7L gy i T SSRTO (HONIBSINI !
gov= Ky €0 -F " Zg 7L |y alICTH ’ 6-%J-Y  ON NIMLT

ONIGVOT WNiLD345 T3€~ea Ol Q3103r9NS 31 /1d AQTIN Wanmwr 1y isai-4iee NI

SITOH ¥YINILSVHE SNCIUTA WOUd DNILYNYWI AD7ED ravil 30 YOIAYHIE HIAMOED - 29 3138v1

V- RERETRUIIG J u - - i —
e — 5 -, PR
P bl S8 o i I Gt s i e s s o V1 )l T W g PP RPN




[ & 304 MwHL Q3I7NYA NAWIDFds U/

4
|
1 sroo | osoor | 2roo |\ o8h¥
m h [ 0L0L
Son!
_ DAL/
585
a2l
_ QLO0 458’
_ 2000 OIh
_ 1 S5QQ" 1 5L
DGO0" sel
. N ohoO" NEQA” Lo | !
€4 310F | 24 310H | 14 310H | SIHO!TS (€4 31OH | Zg NOH [ 1, JIOH | SiHOI:
HONI © "HIONIT XDVED VIOl 1 HONI ' "HION3] M2v¥D | __Iviol
o = B, " geere=§ Tl gz 30OM ‘ TI% - (#ONI) HLGIM
° = uwﬂ T @00 =5 T47L z4 JIOH ’ LR/ O (HONIESINMDIFL
oot = Da  §Eece =F "ZgTLl |y A1CH ‘ OT=ST -d -ON NIWIDIcS

ONIQVYOT WNYLDEAS #I8veg OL QILDIMINS 3L 71d AQTNIY HrMvnTey /SEL-bixe N
SITOH BINILSVE SHOUVA WOUL ONILIVNYWI JD7YD ~amil 30 YOIAVHIE HIAMC O =492 3i6V]

aT



7 |

/e 3I7CH MYHL QZTod NIWIDSIS
QF171¥0-JOL S S 704 Nif f
Shhit’ zLoe: ssLL GG/ ,
828/- | pilil | SSLT bEb |
Thi 1 abhit | £5LC C9n W
Loba el | s5LL o0& *
B2 | ssosc | £5LTT KNP ool ,
/80" | ¢ - sepe 17 |
~&LO okSs’ 109 7
2929 * | osck” bhS A,
tL®0” Lible o< ,
DO t. ORI G h
orsa- | 5090’ 2RI _ o0k |
£550° | bhSO’ sl !l =Ad :
b5h0O T3 ho" o'zl: 0% *
OLEO" | ALhG” 610! 15 W
| 1bto’ &5€0° S840 7 io! e_m 4
“ kLta- TUO’ PO 1Rt
oo - | Ss<rd’ s¢Lor Kol
r &1 | CEBE: Sece N/R27 § THO ah1O: AR SN
089/ | SLhET | SoLL” ool § k<oo | 2o Sk 00 /
€4 31OH | 23 3IOH | 1y 310K | SIHDIT 3 €4 ITOH | Z4 310K | 14 1N1OH SIHDI4
HONI © "HION3I1 ADV¥D 171C1 0 HONIL " "HION3IT A2vyD vioL !
Lo - ML Z gy JION ’ ey {HONI) HLGit

HoH "0 (RDONISSINIDIRL
(1-59 -Y  "ON NIWIDAS

S= 94, F1 -39~ > ZZ zy NOH ‘
NO_HM\‘Wb T»V.\uto\.k.. pee7 ~ MO N\N. _.§ IC 4 ‘

ONIGVOT WNELDIdS wagea OL Q31D378NS IL71d AOTIY _hnmintyy iSEL-4ive N
SITOH YINIISYS SHONVA WOUS ONILIYNYWI JDVUED  ~awi JO YOIAVHSE HI1AMO0IO - g9 308VL

A OGS Attt . A St 1t Mt W it i il bt b e, A S,




T T ST TRNT T T T e ) P, P T AT Ty

" %ﬁ%ﬁgﬂz:z; e i T LA Gk o
ThiA SSHy A QWBNNIINOPSIA 1SIL i
Lacz: ATt 1% N Th
) L’ ALovr” AhTC: O Chy
| 2eb/c | arsic| hEeT bS€E
cual/"| o0&2/° R £10E
1Nl WhH e raolt ca¥
t shphl- | 83L1 hobl® R AR -
28Tl | L 81t XA s/ ~
{ o207 1 bOI LA s/
LELCT 2840 sl cb _
SRLO | ALEO theO <<
CTHESO oM 1< &G /
€4 310F | z; 31IOH | 1 31OH | S149114 {£4 I1OH | Zg 3IOH | 15 31CH SIHOIS
HONI © _'HIONIT XDVED 1v10L i HONI’ "HION3IT ¥ovyd V10
| wado = M =L Z g5 II0H ’ 19 n (HONI) HLGIM
; o= DA, FT-F9eN - ~3ZZ 7y 3ICH . TELHTO (HONISSINNDIRL
: S0 = Dap feeml poer - MY Z 1y 1CH ‘ TI-ST-Y  "ON NIMDIcS
ﬂ ONIGVO1 WN3LDIds ¥=gmog OL QILDIFENS 34714 AQINY _WanimeTty (s8L-4iee NI
ﬁ,, SITOH YANZISVS SPO'YYA WOUS ONILYNVYWI NOWED  ~asd 40 JOIAVHIE HIAOED - 42 318Vl

rﬁla@#'
3
3
3
p
|
4
]
|
b
}
i
{
3

e A A M i b i e [




QF 1713~ JOLS

/ e lI\Ul\QI 4~

PLLT | RBIET | AR Lol

ReL) b 72! haht- (99

hh<te | aorie | poke {7 098

et | orire | ez s

Lrof: Ro0r | Sor- [ ad

Leso: | 2680 | well” 29¢

T&SC" oP: ROy oatf!” T

bShO - | pshor | ThIl- ook

| 8520 | ggeor | mLpO- =y

Feoakct-N bero- LB8YT - bb

AT RARES ~ilO o5

| ~E0O" Teoo” DGR’ /

_E§ 310K | 24 3T0H | 14 3IOH | SIHONS § €4 31OH | zz 31CH | [ 31OH SIHOITS
HONI * "HION3IT ¥DV¥D IVIOL T HONI ' _'HISNIT 3ovaD IVICL
dda — MO T T gy JICH ! ok {(HINI) HLGIM
o = D%, 4 PR RS E 74 310H . TACTT D (HONIBSSINNDIFL
gor= 94, R pee7 MO Tz 1y NCH ‘ ©T=30=7 *ON NIWID3ES

ONIAVO1 WNYLD3IdS waeves OL AILDIFENS I 71d AQIIY ivawinr Tt [s3L-firee N}
S2TOH YINILISVI SO OIXVA WOUd ONILYNVWI AD7YD  ~amL 4O YOIAVHIE HIMQYD - os IV

%0




ohl SSHI L8 QanniiNodsra 453l N/

ogre’ | oue | woser |\ ok

Tor: | hhtZc | ROURT ot
_J aeg” | oght” hest 07T
cyer s | sTIe” oeht” frlE
Ghert | B8RS RHOL " 39T
covtt | be St | <08l I T _
(er | sser | sosI o/ *
prolts | TSLl | RENT Le!
IS Yok Lo I R AN T/
SbLo® | eSO bloi: IR
ChSQ Li0" iSO’ {
€4 31O | 23 31OH | 1x 310H | SIHDIT4 §£4 JIOH | Z§ 310K | iy IIOH SIHOINA
HONI ' _HLION3IT NOV¥D VIO T AONI ' THIONIT ¥OvEd IVIOL
wado — m > Z g4 NIOH ’ oaty (HON1) HIGIM
e =B, Fg- N - T ZZ g3 IICH ‘ LoRA*C (HONIKSINMOIML
1= &5\25& Foo7~ MO T Z 1y NICH : AT-53-Y  *ON N3IWID3d5

ONIQYOT1 WNBLD3d5 YFameg OL QILDIENS IL71d AONIY WrwreTy /s§i-dizz NI
SITOH YINILSYL SHOIEVA WOUS ONILYNYWI XD74D  nyme 20 YOIAVHIY HIMOED ~ 12 719Vl

s K il

h s o Wt 0 el g AT L i L B T e S ot ] i - e " bt Al
oy o " o o Lot e

R ST R TR L aw,
. L e s B W s T o W

o0t . e i 4




L e e

o= 8%, 47 W= M3 ZZ g4 7ICH

gor= g AL PTIMOLZ 1y Tc

ONIAYO1 WNELDdS waeNeg Ol 331DIENS 30714 AOTIY _VonannTy 1581-biee NI
S3TOH YINILISVLA SN OIEVA WO ONILVYNYWI XMD7dD

QNILS3L Q3INNILNODSIG Q
LECH | Leh: LObS" brT
LithT | 0BTl 2L9G 2e¢
L@k’ b9/t tESS R
Ltbe* oroh: RO S Ly
I8 | ZRbE Q& Sat
ol A TCrh’ bl
obt< - 1 ThT - b5 LSy
Lo | &re- | <6l 2%
bSol- O&OC” (e8¢ AR
_ Lice | Lebt R21C- 1 b1
ALSE” | el %iabl " L
o2 AS1 cHt CB&LT” at!
1ewl | oeler | st A
ook - | ot | g28TEC o’
POt | pobr _ Geel’ L8
__..ﬁOO,O. 90T L8 a5
:\m,\hm\. robt oL e
bbbl i CPRH LRS- Q bl I o oQLg!- SHS!: ov
LIEA | 048 | ebT D bS< 2651 SEGY- LY A 0
€4 3TOH | 24 3TOH | 14 1OH | SIHOITY €4 ITOH | Z4 310K | 14 310H Sl 4
HONI © “HION3IT JADVYHD Iviol T HONE Y THION3T 3DV Wiol |
wodo — M5 ZZ g4 3I10H ‘ LOS 7 (HDNI) HLGIM

SR 0 (HONIKSINNDIHL

.

GT-ST-¢ "ON NIWIDIS

nyr~L 30 YOIAVHIT HIAMOYO

-2/ 378Vl

1 YA

i




Y ZTOH vmHL d377ud NIWIDAIAIS \p
g271Mud-<deolLs G 3I0OH
¥ T b 1
‘ ) o o9/
i T | tsgc | 13 pory
A .\.:.ﬂ\w. IW;VPQ ) |
: ‘ [S n.‘l\\\mlo er
£ Loc L9 ok
kv‘ et 7 c/
pheo!” | BEETT | O
Thot | 2069 i
i ey - K7 /
L e | pgri (290« N/ L1b
!
ajop- | EhTt | hbSO Lel
g ; ) . Leo
bl 1 Lot bhev ¢
| besr T QeSO OhS
| g1 | QEBDT | hOST w5
b . 2 10" c
| coer | PCLRO do»ro | Hm | X
w vee!” TLLO! bS kO 1 N
1 o | Holo” g L0 e v
{ .
|80 | gLY0° | 2THO _
wore | ARG | L2 [FOA3] | gLtor | bhso! ! 8&C <: .
Corr | 6625 980 Qe Ll | 0570 | 0Lt9 Lreor &7
o m S3hY _ Ok 8O- se9 | <eno I 5C0O" KL LG Y
€4 310 | 24 31CH | 1z 210H | SIROITd €4 310K | 2z 310H | L7 310HA SIHon4
HONI ©_‘HLIONI1 3OVED 1I0L T HONIL . HIDONIT NIV V10l
wede = MDYV g5 TIOH ‘ 107 A (HDNI1) HLGiM
§ c= Gap L 895e e =Y €L 74 310k \ TH TR (HONISSINNDIHL
' . = ..wn:\SJum..wﬂMmlw Ce L 1y 71CH ‘ FH7T=ST-Y -ON NIWIDIcS

ONIGYOT WN¥LDIdS ¥3Qwag Ol QILDIMENS U714 AQNY _vanintyy 158i-bive NI
S3TOH YINZLSYL SO UYA NWOUS DONILVNYWI XD7HD  ny~i JO sOIAVHIE HIAMOYO - €4 3718V1




y isi,au,j- -l_.._q‘.j AT T TR T A b Likalk s ok iR TTRTTFATR YW ST T T T TSR T T 1-%3%,11;&3%;-33 T T laantukion i Ll
PO AL 1109 ey PORTE R a e . o .

P o i AR
W ', VN [, B i .

T TP T~ P W ‘.J

Cw 7704 MyKL A37TYd NIWID3IJS Q
AFTNYS - IOLS ¢ 270K 4

9904 | Phro- QS0 16 bl
Bl o5Lo <SS!
2s5le” beeo: 08 81
eChr’ Lito: RS LI
RbbI DOLO" bk
297/ < &99- coT !/
b8 " T2 o/t
Lht!” A0 | _s0oh
ot/ htEQ | L
200/ Q950" 19/
0Eb0" OLhQ ™ €€
n68 0" ALkO’ 20t
LLAO" QLR O’ Lo/
L RO" QLIG 22 MM
080" CLhO” Te
9.0 oL+’ o<
gomt laokto | R&LO fgOT T || <&T79° QLkO" €l
8Shtr | e | TAO S ok 990" sLno. Bl O ‘

: £4 31O | 24 JTOH | 14 31OH | SIHOIT4 § €4 31OH | Zg ITOH [ 14 310H SIHOIA

, HONI © ‘HION3I1 NOV¥D V10l HONI © "HION3IT %IV 1viol

h

|

wodo — M5 Z F gy 310M ‘ 10"k {HDNI) HLaIm

M 2 mwoo.,. =S €474 Z430H ! LbMM'0  (HONIBSINADIKL

K o= 97, ,°7°°°=F €471 iy 1CH T LT3 U -OnN Nawidacs

! ONIQVO1 WNYLD3dS vTgwea OL O31DMINS 31714 AOTIY AakuvnTl 1581 bree NI
SZTOH YINILSVL SNONVA WOUT ONILYNYWI JD7HD  ~¥AaL 4O JOIAVHIE HIMOYO -2 378VL




o 3FTOH VI H L

Qa2

¥

%5

Y

T 270H G3IM1¥C0-goLS W
Opbe * ober: olge- @» Chiri
obbg* | o’te- Qb - AT 1
obbT’ oIy’ oot &HI0!
obbe | @mt: | osit- ogb
ebb< o6bl Qseor - 4\ bss
ODRC QB oo s/
lost<: oL bt oot Rl
|oce< | o<bir | oLby 269
jeeoc | otslt | osbl- T
1oE3Y, ooky - aohrkb&l’ RS
” 099c- | orsl- | obg- oes
| ooke’ ot & e X33 g
PsLa R AN opLl obli® 'R
o LI apLt: | Q! LT
| opt- | oL | o3 bL!
{ onl | oL | ogal” t</
{ oesl" | oo | 009’ 50!
ol G/ or sl o8 A/ g
QLhksr | oti=t- OQ k!~ 4 M
oL/ L Pl QL<<i- (@)
4 31OF | 24 310K | 1y 3TOH | SIHDIT3 | €4 31OH | 24 I1OH [ 14 31CH SIHONS |
HONI © "HiON3T XDV¥D 1v1OL I HDONI '’ "HION3T XOv¥D V101
wado — m D 4 T gy IO ’ G10"%  (HONI) KLGIM
e Fo — M > 25 7y 310H T OFFTT T (5DNIKSINYDIKL
wedo— M7 g 1y NCH ’ BI-SY ¥ ON NIWIDIS

ONIQVOT WNY¥LDAdS ¥28wwves Ol Q3LDIraNS 31714 AOTIY _tvrnmvn7t /58L-4iez NI
SITOH UINILISVL SHOEVA WO ONILYNYWI JD7YZ  rasrz JO JOIAVHIE HIMOYO -5 318VE




L s e S

THODNS ST OO

<

oM ] SSHId ® HLDPNIT HADYID

g N N/

\ co8k | £hbel

&&aa. vl i

s 1S ¢l

| Zhhy - - <!

htet s 1 AR

bt @)y
¢gO¥ og ol
T o0& teel

1677 - 1Lb

o65/" [NEN

List. L35

1t Le g

_ LA bl

DHEE . Lokt (it e

CbYT’ ssel _ L101- 0L #r

otic: adm\~ LOLO" 135

BN o Leg CLLa or

L besr- i<l 0950 |y ot/
€4 310 | 25 310H | 1y 310K | SIHOIN4 §£4 31OH | Zg 31OH [ 15 I1IOH T SIHOIT

HONIL ‘_“H19NI1 JDV¥D IviOLl T HONI ' "HISNIT XDVaD viC: |

“ €4 31OH ’ NI~ (HDONI) H1GIM
eH  #52L Juo fwa 7y JI0H ‘ ZELR O (HONI)SSINADIHL
boo- &, - F0°7F Fa7L 1y 310M T XSO - ON NIWIDadS

ONIGYOT WNYELD3dS waaweg OL a3LDIrens 3171d AQNIV__wvnNimTy 1S8L-bixz NI
SITOH YINILSVS SN OIXVA WOUES ONILVYNVYWI ND7HD  narsL 40O YOIAVHIE HIMOYO -9/ 318Vl

26

i
|
i
I
!




Twe 370K 2UNTiys Y/

ﬂ ofog - TorQo" LA

fs3 L et C- TG
AN A Loro- 2L ¢

36 Toro* | LhsE

SREer - Lot a- G oS
SOT - toro B Ay

Ccbsi Cbro EhoY

Cé&Ss - Cbio L)

Q00O eIy QF o !

SsQcr: wbtor T he T

pGI bl N8R

Q¢cof gaier ic

TALD 2G 8508

z230" 290 | Sos!

TN K i0" Ghnl

Qs EX o Ll

N Nx SO garo bLE

_ Tl 87/ 0 oSt

Soke | o K7896 © rICQ | ano- b
1 Soke- OB bl 240" DN T /

Eg I1OH | 24 31OH | 14 310OH | SIS 4 ; ¢4 T1OH | Zg 31OH ¢ 310OH SIHOId
HONi “ "HIDNIT ATY¥D 17i01 ] HINI "HION3IT 3Iv¥D Ec Aot
Se1gy F52] orL Aiac €7 310K ’ O (HONI) HIGIM
o =04, T EE ST L TL 74 310H <SS (HDNIBSINYDIML
So 5y, L weeee=v a7l 1y 310H ‘ X< -=J-¥  "ON N3IWID3dS

ONIGVO1 WNILD3dS s3atved OL QILDIANS I'71d LOTIV_Hvinvevnty 1sgL-4rez N)
SZTOH UINILSVI ST OILVA WOYU ONILYNVWI D7D nanl 4O YOIAVHIE HIMOYD -4i 318Vi

87




B L b B ki S S A i b et o o1 MR i TR

) fLf A ) oMU s el Z.J.,.%« ATt ol i, Pl ‘o ,W,%liggﬁqgainga,%!i,aiii,ﬂéé#g‘ i o o B e Ui 1 08 Ll Ui vy T AT

2.3 Fighter 3pectrum - Corner Cracks

r el inbenlic o I i Nl 2 s 05 et 1 A T B ek e ot L el Dt A . T w e N . e e W e kY Pl e Ak . JU . I " . . L e 4wt




R 1Nl T

1 e T TR ] TOTSTA  A

il - LIS U S UL UGS A A Ao

lgo 3 FYUDTNE Y
¥
|
(1AFT | SOT7Q beil - 4 2he
(C1i | TRHO- bt/ - Iz€ _
SHpLO | asko- ST LOT ‘
Hecor | BovOr | D8ol° w3t |
Ipro° | toto” LS 18T M
(R Sl DPQ" STeo Le !
| oxoo: | oro” Lo “ wape w
I 9500 | gro00" Looc | se
| /00 | neq0 | spod” ‘o
£4 310F | 24 3108 | Iy T1OH | SIHONI | g4 310K | 24 31CH | 14 310H SIHOIT |
HONE . HIONII SDV¥D | IVIOL - HINI ' _"HION3T JOvyJ IYL0L ~
Erey oS gg 3I1OH ‘ Q0 A {HONI) HLOLW
=="54; “TITIPN 4y 3I0H , TOEA O (HDNIKSINNDIRL
mm.o...‘wmb ndﬁﬁﬁ.ﬁmﬂ.q HaM -390 |, 11CH g =T340 -on NIWIDICS

ONIGVOT WNELD3d3 FFZ+577 OL AILDIreNs 1L 71d AQIWAIMNITE 1STi-&res 1y
SITOH YINILSVH SHOIXVA WOUS ONILYNYWI JD7YD ¥IMD 4O YOIAVHIE HIMOYO - 9/ NNEVI

s B I T R e
pronp P -

bl " ity ALl b - taried i

L W

59

ve e G A A



A AT S

St |

i . g 1 AT g T GRS Rt o bl g
R BRI g © L e t o I .

il SR e TS 7 [kt B A LR i "
T Dm0 YY¥HL 32PNy d NI3IWIDIS
Zaw 2 /o S°OH J37NMYA-JOLs W MWD Y
P scco | puivs | spser | e
eSO | RBIL | gps1c |\ ST
2850 " TLO <l ShE
DESC o8/ oL ! TS |
wiioN YR &SP/ AR
EoVisian Scest AT Tor
hQso" | Tts/ QoA 1 23
16m 0 oohl " TGThI® o7}
_ <8 hO" bbtT!" N2% | Oty
_ OLAQ- Dl LSt il
| bskO | bool” S911° 2%
N ERQ” TSHO” csof ¥ %
| pipo | bERO b0 i
J copa: | kLo br8o- e
y €orOr | /9a- €220 ﬁ i
“HdwﬂQ. hoOSC" Sisa” ! L
€4 J1ICF | 24 310H | 1 310H | SIHON4 {€4 31OH | ¢4 310K [ 143101 | SIHONA |
HONI “ *HION3IT MXDOVYD 17101 " HONI T THION3I1 ¥DvyD | vior
m o= DA, T, §ee00=5 Zg L g 310 ‘ SO0 T (HONI) HLGEM
m,ﬂ, s= D&, | PEeae=§  L,1 73 3ICH TR SR T (1 ONIRSINNDIFL
, 6% = By |, geoe0rg T L 1y NNCH T TS ERE T o NBWIDAGS
ﬂ
I
|
|

, ONIGVO1 WN¥LD3d5 ¥F1HBE 01 3LDIreNS 31714 A0 WaNna T (SgL-freT N
I STIOH YIN3ILSVH SROLTA WO ONILYNYWI XD78D FFNGE5 JO ¥OIAVHIE HLAO¥O - 42 318VL




Rec0 | el 151444 ok
SHrse- t<<1 iser " oo
Src0 Qe ! oLy, - G B¢
S/eo | wort | ok 5L
SiSo- 280/ | _s02& " P
C/SO - Ol &2/ Sre
AQSO - €O /- Lhil sre
AOSO- Lroy . CXa 20€
THho | HIKO" DAS! 12
zgho" I RO Lokl- o
| T8ho" 860 gl Orz
OLAO- 680" i <ig
OL Q- DQRQ" Thl/ Py
otpo | T2LO: oca/- o1/
oLhQ | M0La 369" oL
i e - LTHO H8LT" S
g,, =% Qs (ke (C9 THeO- | 0260 ¢ TLI0- i/
: 02<Q" cec/ /see” L2925 oLE2” OLAO: s !
| €4 310F | Z4 310OH | 1y 310H | SIHOI3 4 €4 3TOH | Zy I1ICH | 1; 310K SLHOIS
: HONI ‘ “HIDONIT XOVY) GviOL T HONI T “HIONII JDVYD 1viol !
|
w o= Dy w.\wm°o_ou $7 ¢ L gy 310H . RO (1 ONI) HLGIM
m o= D4, ¥c00o=T l47L Z43IICH T BAETO T (HDNESSINNDIFL
(o= - 94, “gEeca =5 z, UL 14 ICi ’ T-5STF ON NIWIDIS

ONIQVOT WN¥LD3d5 HFZH5TT OL Q3LDIENS 3171 AQNIY WANWATY T58L-8i== N
SITOH YINILSVA ST OEYA WO ONILVNVYWI M¥D7¥D =raaae) 4O ¥OIAVHIE HIMOED - 0f 318VL



/% FI04 TIY¥HL QF37vd NIWIDFOS

/

cspy | TICC- \/ 1o%
ohTe - { TACTL - Lbl
oste | TAIT” bLy
oo ! oLg !l 8st
/87" 95! et
obSI” ol A sot
Shhl” bl st/
Lort” A5O/ " b/
X AVN LELO Lo/
LbERQ LQ&C 7l
A [.2.YoR 8180 8 b
b cLLo- o0.59Q" 194
M, olelioN bhSO" g
W T8SCO | TOAQO /
£g 310H | Z4 3TIOH | 1y JIOH | SiHOITd (€ 3TOR | 2y 31OH | 14 310H SIHDI4
HONI ® _“HION31 YOVdS | IviOl 7 HONI ' _"HIONI1 AIv4D 17101

2
soio 521 2L Muo gy 3I0OM

wodo — M D o T

Zy 31CH

S6o = B4, “OfFUSiLPUST- MOYZ 1y 1CH

e . .

ONIQVO1 WNYLD34S YILwnsd OL Q31D

ooA

€Oo5~0o

-

A =Sd-d

IreNS 3714 AONS Woninn Ty (s§l-4iez NI

(HONI) HLGIM
" (HONISSINDIRL
'ON NIWIDIES

S2TOH YIN3LSVI SHOUVA WOYS ONILVNYWI ND78D »In~yoDd 40 SOIAVHIE HIMOWO - /g 378VL

9z



Qsor- X TR A Chrk

: 2oL | gl pth
<LQR/ L8R/ Q0L

2Cli” 16 hLT

825/ | LSSIT g

Shtr)* Shhi- e

LhCI | SET/- bl

| ChEl rees bk Y
hsrr° T Al ol

Lot/ oo Iy

tior - 28560 o/

98 460° Loso: Shr

264 O /830 &/

he 80 Lol 4

hhee - 2/h¢” Le s S6Lo ELO” L2

orst- | I1obr- 1o LSLS J 200 L b

Logt - psSE - L 4| hbrSQ- o2sT" 8/

Qsre - T K2F NEMNC Al O !

| £4310H [ z; 310H | 13 31OH | SIHOIT4 | €5 31OH | Z4 I1OH | Ly 310H SIHOI13
HONI *© _“HLONI1 A0V VIOl I HONI © HIONIT 3oviD IViOL
S3[opy 453 oML AIeO g4 310M d 994 " {HDNI) HLCIM
@IS =TS T 7, 31I0H ‘ DOEF O (HONIBSINNDIHI,
o =04,  FUTIN-TMS YT |y n1CH : S-53-F "ON Nawidics

ONIGYO1 WNBLD3dS ¥3LHD1A OF G3LDIMEINS IL7Td AOTIY WPNoT (SgL-6i<T N
S2TOH ¥INILSVL SNOXVA WOUS ONILVYNYWI ND7HD ¥I~e 40O YOIAVHIG HIMOYO - zg 718V

93

AU e e L A o
L T B U O S A I W A L0 Tl S 1 AL e 88 e R 1 P dbid il




G ITOH  3¥NTIHE Y

ds3 M nyc - gals E, mJOI@

ohbEEr | ©obC <L&I9”° aoc/

orrt | 2680 | <820 |\ et

cé8/° | /580~ &0 - /717

cess| 1580 | €3¢ | woo/

o/g/- | 1580 IO »Ob

ThIl- (s80- | < @0 f08

T 60/ - 1920 BN 1/

(O /80" o0 1354

hlgo | PoRO 2190 <8l

bTg” | f8LOr $O90° 1CH

080" | oSto- o0 b

hRLO- Q- SO0 SL Y

osto | Leoo- ~hpSO* oer

ek | ket - | <80 ﬁmwo\ | Lica | WI0° I(LS0" Sl
ORTe: | botl | &0 TC2/ 4 19mg- | iLs0- 40 SO" Lo

OrTe - | CHO/T | TBHO- 08¢ b s | 8eso- ockor L9

oAEL | 4107 | <8P0 DEH/ | bAFGT | QLho NTMO !

B4 3IOF | 24 510H | 14 310OH | SIHOIMd { €4 31OH | 24 310H | 14 S10H S1HOIS
HONI ' "HIDN3IT XOV¥ED IVIOL [T HONI ' _HIONI1 ADVED V101
o= D&y o900 =3 €, 7L g4 7IOM ~ &% (HONI) HLGIM
5= DA 5795 =% €, 7L  z4 31CH ‘ EEAR'O (HONIKSINMDIHL
== Gp S935e=§ e, L 14 31CH ’ T -59-% ‘ON NIWIDId5

ONIQVO1 WNYLDIdS ¥F4H+0:o OL QILDArINS IL71d AQTIVNAMNGTY (sgL-freT NI
S210H VINIISYS SHORVA WOBS ONILYNYWI ADYYD Yam¥od 40 JOIAYHIE HIMOED -¢g 31avl

94
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3. SPECTRUM LOAD TESTS - 6Al~-4V BETA ANNEALED TITANIUM

This section contains the crack growth decta of both corner crack and thru crack
emanating from open, close-iclerance, interference-fit, and cold-worked fastener
holes in 6Al1-4V beta annealed titanium specimens subjected to both bomber and

fighter spectra loading.

3.1 Bomber Spectrum - Corner Cracks
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3.2 Bomber Spectrum ~ Thru Cracks
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3.3 Fighter Spectrum - Corner Cracks
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