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Fig.1 Diagram of load transfer
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Fig.2 Diagram of detailed finite element model of typical joint
structure
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Fig.3 Diagram of finite element model of window cut-outs
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Fig.6 Diagram of fatigue weak sites J1751m

I RS E R O X g HAE R oY — 25 —

(B Y. M8, 15 SR B B R H KO & R D g5y B

S EIAE B TTHY — 25 — HUEE R T B K, I 57 S 55 AL

(3) YT REAY ST T Y T 43 _
TESLIE 55 B S AL T AE B A T D S5 A 4 AR R, R B0 SENNAREES

i Bush BT #0654 AR B 58 [ 4 o , K 93 | Fig.9 Diagram of choosing the normal stress



Rk S T U A TRICHL S SR IT 1 XS5 50 5 53 B

23

R RSHEBBAINDRITE

Table 1  The normal stress and rivet load of fatigue weak sites
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Table 2 The crack formation life (FC, reliability is 99%,
credibility is 95%)
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Fig.10 The process of crack growth life analysis
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Fig.11 The path of the crack growth
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Fig.12 The phase of the crack growth

(3) BLA7i% Kz BRI B T <

R 1.3 AR T E 7 K B E AR AL )
W RLII TR RN 13 FrR A bR f X R REY R
e LER—RSERIT 0K AEEE (LE 14), W 5k
S HL 600mm ; YALARH, 5 olo, AT A BROTAEA H RE f&
B LR E Y ME S B AR IR A A ) XI5 7 A B
TOHb — 75 — HbIEEAH HUfE



24 BB EBAR

Jun. 15 2016 Vol. 27 No.06

MAERA BT J7 B4 R v, SR B 1 2
BHEETTI. T,
450
4,00
3.50

= 3.00
250 |
2.00 |
1.50 |

1.00 L L . L
0.00 0.20 0.40 0.60 0.80 1.00

Xiw

B 13 MANHAKEDL

Fig.13 The curve of the stress distribution factor
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Table 3 2524-T3 material parameters
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Fig.15 The curve of the crack growth life
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Fatigue Strength Analysis of Window Cut-outs Based on Detail Finite
Element Code

LI Baozhu', WANG Huimei, HE Yu
R&D Center , AVIC Aircraft Co. , Ltd., Xi'an 710089, China

Abstract: The detail finite element model of window cut-outs was built and embedded into the total aircraft finite
element model, and the principle of choosing the normal stress was proposed, then stress and rivet load to be used
for fatigue analysis were obtained in aid of Nastran software. Additionally, in order to get the spectrum of fatigue weak
sites, the spectrum of window frame in total aircraft finite element model and the detail stress of fatigue weak sites
were combined. Base on this , DFR method was used to carry out the analysis of crack formation, and the weakest
site was found. Then Nasgro equation was adopted to carry out the analysis of crack growth. The method and process
of getting the spectrum of fatigue weak sites can provide the theoretical instruction for fatigue strength assessment of a

similar structure.
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