5 36 4 45 2 Wl M= N FH Vol. 36 No. 2
2021 4F 2 H Journal of Aerospace Power Feb. 2021

XEHS :1000-8055(2021)02-0421-10 doi: 10. 13224/j. cnki. jasp. 2021. 02. 021

WL & LR 5 ¢ R E S R
1915 5 R IT 4G

TAT, AA& ., e, kK 5§, F R
(L bRtz AR K2 REIR S 3 0 TR
U7 2 B BL A R0 B R A S b 102206
2. v BRI R o B PRI 238 A o S s R R S, B 8-100102)

1 E. R KIS R (FAR/CCARS3. 70) B 5 1126 4 PETF AL Bk« R 40 sadh 1 5 T 4ok
WARFECHE 1R 2 0P T 284 T 2 43 17 15 9% TR R AU 2 Z80HE 238 43 A 1) 2 THI AR AE ME 8 00 8 BIRIR A O 0k . RASR T AL e
TIE g B, S 55 43 BT 44 6 35 P00 A B 2 SR 104 LR A R 5 450 40 25 BR Uy 30 B2 4 38 00 Al ) AL AR B A 1 o AR 4 2 1)
W h AC33. 70-2 vy FLAR A 56 28 55 451 58 AR 25 450 5 25 PR TP A A8 200 1) B6iF . 445 SR < 200000 1 B1 75 i 9 9
AR HEAT JC B4 A AE 4000 J 8 000 41 FR Xt A1 Gl 7 9026 3 PR R AT M YR G i R 1 Ok A 2R 4 N
2.677X10 1 1. 514X 10 FF Al MU A v 2R . 6T AR T Al Jy vk 1T B3 2k S AR Ol 3. 406 X 1077,
RIS F R AR SE ALAT A Pk o PP Al T ik Dy B 3R AL R A TP TR A AR SR L DR L A 2% TR AE 19
AR —EMR TR X,

kX #E O WREMREAE: LR BERBUG SIS B0 BRBEAT s JOHR IR A
FES%ES: V232.3 XEFRER: A

Probabilistic damage tolerance assessment of surface features
of aero-engine life limited parts
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Abstract: In order to meet the safety requirements of airworthiness regulations (FAR/
CCAR33.70) on life/limited parts (LLPs), a probabilistic surface damage tolerance method
was summarized:based’on the special material data, linear elastic fracture mechanics analysis
and damage risk analysis. The damage tolerance assessment for hole features was analyzed
and a new modified method for evaluating the probability of failure (POF) was proposed with
higher efficiency. This method was verified referring to the test case provided by AC33. 70-2. The
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assessment result showed that the POF of the disk with hole features was 2. 677 X10"* times

(20000 cycles) without any in-service inspection and 1. 514X 10" * times (20000 cycles) with

two inspections at 4000 and 8000 cycles based on the assumption that 90% of the parts are

inspected at 4000 cycles and an independent 90% of the parts are inspected at 8000 cycles.

Based on the modified method, the conservative POF was 3. 406 X 10", demonstrating the

preliminary compliance of airworthiness regulations. The surface analysis of damage toler-

ance assessment provides a support for evaluating the safety of hole features, which is in-

structive to other surface features.
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