HeE E1Y
2017 4E 2 A

= TR RE
ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING

Vol.8 No. 1
Feb., 2017

X EHE:1674-8190(2017)01-038-06

ML MAEERIRE RAUBABRIXE S 5

W4, B i, B X4k, KGR, e
(PEKVBEFRRE =&, K 710065)

B OE: LSERR WEWPH RERIWME, BRRGH FEFARA RIS MBHERH LY RA
BENRABESERAEEEN. EMERMPERAER T, &30 ZE00 L5 i § BT R4 5 Rk
FI A3 ANSYS B Rk 43R 4 #7138 EH F M E Y R H M B TRBEN B 2 EN L
BB M EEN T ERRBERER K, AN AT EERARRER. SRE2WHER
MY BEGSABRERNAMNIREN 6. 3%, HRETRER, KM 2 MBHBEANGBEHT
RBEENEGH,BEMN2.6%, ARES.

XKEH: NIFMBESFEHEGRGERRR: N RERT

RESES: V216.171 ZTHEARINAG: A DOI; 10. 16615/j. cnki, 1674-8190. 2017, 01, 006

Damage Tolerance Test and Analysis of Stiffened Fuselage
Panel with Circumferential Crack

Chen An, Liao Jianghai, Yan Wenwei, Zhang Haiying, Zang Weifeng
(The Third Department, Aircraft Strength Research Institute of China, Xi’an 710065, China)

Abstract: Fuselage panel is the main load bearing component in aircraft structure,and also the main damage pro-
ducing part, It is important to investigate the performance of the crack growth and characteristic of the residual
strength for fuselage panel. Experimental study on a stiffened fuselage panel with circumferential crack subjec-
ted to axial tension load is presented. Stress intensity factors(SIF) of experimental structure are analyzed by u-
sing ANSYS software, The crack propagation life is evaluated. The residual strength curves are calculated based
on the linear elastic fracture mechanics and linear elastic fracture criterion modified by yield correction, respec-
tively. The research indicates that the calculated results agree well with the crack propagation test data. The
relative error is 6. 3%, and the calculation accuracy satisfies the requirement of engineering. The estimation re-
sults using linear elastic fracture criterion modified by yield correction is more reasonable than using linear elastic
fracture mechanics. The relative error is 2. 6 %.
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Fig.1 Fuselage panel
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Fig.2 Axial tension load test machine
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Fig. 3 Crack propagation path
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Fig.4 aN curve of fuselage panel test
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Fig.5 Damage of residual strength test
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Fig. 6 Finite element model for fuselage panel
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Fig. 7 Curve of stress intensity factor

MHE 7 ATRLE W FEERGK E/DT 160 mm
i 26 RN R B0 R i B 7 5 JBE TR T AR AR R K
ZMRGURL S8 BN TR T A MR LR
KB 160 mm B, 2274 W0 AR o E ) 38 B
BT B ke ELRE 3 4 0 BE B 38 A 7 A SR
RIGHINL R EBH MR E2RAT REWE
KA.

Br R BER TR ERR  AROKRER
i, RECRGIE R R, A BRERTER
P38 e B A R B AT B R i, REUR
B K 00 B 32 B M7 B0 FR ] » BT REAT A 28O0 43
B, AT RS T RE R BE R 7, KATE B LR
EM .

AT IRBIE DL R R T R 8 B
MBLT] o s IR AR 138 BN T R BN

B=K/o..n/na (D

TEANSRERTREBZh&mE 8 BT

T AR HY - B 2 3 8O BE B 1 0 T SR/ R
BN, TE S FI B K AT B BB .

—e— MR
—a— MR

1 1 1
0 50 100 150 200
FHG K a/mm

B8 TEARNRERTREMK

Fig.8 Curve of dimensionless stress intensity factor
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Fig. 10 Residual strength curves
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Table 2 Comparison of residual strength between
method 1 and method 2
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