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Fig.1 Diagram of the initial defect position of the shear pin and lug
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Fig.2 Diagram of the 3D crack propagation analysis of the
shear pin and lug
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Fig.3 Diagram of the SIF and propagation path of the front
edge of the crack lug
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Fig.4 Diagram of the crack propagation length of lug

H1PE 3 (a) AT, RBCHTZ N T 52 % R 1~ SIF B S0
JEK ST B3GR . HAEREUEEY P B, REUAT %
SIF LRI 24 AL (Tol4]) BR8N, TER TR
IR B, RECHI % SIF RO G040 LR E (ToEA) 22
PEIEBE IR o

3 REHRGY RiAREE

LA R R R B BARE 2 BI H Fr, 9Y VA
AT T IRIR IR , % T E 5 S5 F R 6 AR A ¢ A T
TR NS RS, BT 4 Eiow BRI, 55 U8 (e B
MR AT T RS B,

H WG R R B kAT AT L, 51 1/4 1[5
T f 24 BUHba , A 15 K2 Bl o=3.8 1mm, 57 2F- i ¢=2.54mm,
BT U) B4 he BB R ) & V1R O AT N T, 5l A B A

4 ke B, ZEB0R T R TR B 0.15mm, HC 3.8 1mm; 5 S
1.77mm, J# 13.2mm,

H 180 il B 7 S N TETR IR s 1 ] R 24 ik
JE IR B R R I a5, SR T E R R, I
SERRIASREL . BT R DR T VA SEI I A B) R
IR 7 SR B UV B B PE PR I 3k 2 R BUR R e kR, &
5 HH S YIRS IR

5 EBER SEtHERSY RIXNHt
Fig.5 Diagram of crack propagation test article of lug and shear pin
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Fig.6 Comparison of calculation and test data of lug crack
propagation
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Table 1T Comparison of calculation and test data of shear pin
crack propagation
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Fig.7 Comparison of calculation and test data of lug residual

strength
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Fig.8 Calculation and correction of residual strength of lug
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Hinge Structure Crack Propagation Analysis and Test Verification of Aircraft
Engine

Xiong Jun™**, Liu Jia"?, Zeng Rui""?
1. CETCD Wuhu Diamond Aircraft Manufacture Co., Ltd., Wuhu 241000, China
2. CETCD Wuhu General Aviation Industry Technology Research Institute Co., Ltd., Wuhu 241000, China

Abstract: In order to study the damage tolerance design characteristics of aircraft hinge structure, took the method of
combining finite element with engineering calculation and experimental verification method, verified the crack growth
and residual strength characteristics of hinge structure. The analysis and test results show that, for the Inconel718
hinge structure, the NASGRO model can obtain the calculation accuracy of the engineering requirements only in the
stage of small crack and the smooth crack growth stage, and the calculated value error is within 30%. In the stage of
crack instability expansion, the calculation precision is reduced, but the calculation result of the crack propagation
life of the hinge is still safe and conservative. The calculation method can be used as a reference for the engineering
design.
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