Validation testing and analysis of cracked
hole continuing damage solutions

Lucrano Smith and James Feiger
Southwest Research Institute

Robert Pilarczyk
United States Air Force

AFGROW Workshop
September 15, 2015

Distribution A: Approved for public release. Distribution is unlimited.
(Ref #2015-02-15 WWA-003)



Purpose of Effort

® Our clarmzee tolerancs cnzlyses of aireraft sirucitres
ofteir) feejuirs invesiicjiiian o caoniiinitiirie) eleirnizie)e
(QitersthepRmMayAIgaMEntiSISEVEEH)




"rr iy
i rr. r c \
_;;_* Purpose of Effort \

t\f" -

® Validziion of siress intensity faeiors racaril /
|V S je)e)s€el Te)r €0 Fltliricl cleifflzicls SseSfleirje

Validation of retardation parameters developed via
centered hole spectrum testing




Test Matrix
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Max
Loading Material Stress

(ksi)
Constant Amp 2024-T351 10.0
Constant Amp 2024-T351 10.0
Wing spectrum | 2024-T351 27.9
Wing spectrum | 2024-T351 33.0
Wing spectrum | 2024-T3511 32.0
Wing spectrum J075-To 32.0
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mINGbending constraint
available

B Used very large width'to
prevent bending

The model predicted large
corner crack aspect ratios,
which led to faster growth
than In tests
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onbackiface

B Constantdisplacement at end; no'in-plane bending
constraint
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B SiressCheck constant displacementis Very accurate
eVErywhere except at transition to through crack
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» lesti(real) SIEsi<tanalytical 'SIESTas the crackinears transition
B [hrough crack aspectratios do trend towards 1, butthey
Startout much higher

»> lest (real) SIEs < analytical SIES immediately after transition

——L04-1
——C04-2

——-C0-4-1
e C04-3 -8-004-2
——C0E1 - C04-3
—C08-2 2 $ —C0&1

e C0-5-2
~o-(0-8-3

~&--C0-53
e QFF-NCX 2024-1

~- QFF-NCX 2024-1
e OFF-NCX 2028.2 QFF-NCX 2024-2

OFFNCX 20283
w OIF-NCX 20244

OFF-NCX 2024.3
—+—QFF-NCX 2028.4
04 AFGROW
~ «CO-8 AFGROW

Aspect Ratio (c/ct]
n

=g
o

0.15 3
Crack Depth {in.} Crack Length [in.)




Spectrum Testing
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Spectrum Testin
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\VIGr:e research needed in understanding Why aspect
ratios vary so widely and analysis do€es not capture

L-S growth
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