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Experimental Study and Finite Element Analysis of Widespread Fatigue
Damage( WFD) for Civil Aircraft Fuselage Skin Repair
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Corporation of China, Xi’an 710089, China)

Abstract: Experimental study and finite element analysis are performed on designed specimen to research the
widespread fatigue damage characteristics of fuselage skin repair for civil aircraft. Test and analysis results show
that the initial location of crack at connecting region is basically randomly generated in equal probability. Residu-
al strength of structure decreased originating from the combined effect of multiple-site crack, Connecting region
failure finally occurred since the propagation and coalescence of main crack which acquired the competition ad-

vantage. The main crack propagation curves of damage tolerance analysis and experiments are of the same

trend, but the crack propagation life in analysis is less than that in experiment.
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Fig.1 Experiment load spectrum
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Fig.2 Specimen form and evolution of cracking model
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Table 1 Material properties
R 2R BB /GPa THIA
2024 854 72.4 0.33
2A12 8854 71.0 0.33
2117 864 71.7 0.33
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R 1/MPa

1.86+002
1.74+002
1.62+002
1.49+002
1.37+002
1.24+002
1.12+002
9.94+001
8.70+001
7.46+001
6.21+001
4.97+001
3.73+001
2.49+001
1.24+001
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Fig. 3 Stress nephogram of skin

2.2 BRGBERSH

RIEARITIH ES R, S BL BLER B AR R
BRI R EERLNEGTRGEERS. BT
Ha e BE B R AL E AL T A B K %



62 METEAR

B6H

TLH IR 7 ML RS E K, B A RER HiE
SRFE R — L= AL A ARG (ERGD , KAl
BEERLY BEABTFALAARLBIRLD.
R AL IR TR BB E BN 5* LEH,
FH 5 B A I LR AL B RE B T2 R, REUE
ZHL TR AR BB AR I 4 B

= = ‘

P \

Ha4 FFRER
Fig.4 Cracking model

Ay RER EREHGHF BB, 4hr
FEMME SR EER T 83CE21],.%
B KEN1.25 mm, B CCAR25.571(b)
FEHME FHRBERGEIVNGHEEREZRKX
HUEHE 1 g FREBBMI MK ESD® 1. 15
f&. &8, FREBEBERMN 44. 30 MPa, Hifh
ARG SR BBRAIEMHF .

BGARIH BN EREGT BRHRS5HAR
Xt AN 5 BTR .

30

FGKEE /mm

—_
<

0 0.2 0.4 0.6 0.8 1.0 12
TR RBGRIE)10°

H5 LY BITEMKS AKX
Fig.5 Comparison of main crack growth between

calculation and experimental curve
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