Vol. 29 No. 2
Mar. 2008

#
STRONAUTICA SINICA

e

F20% HoH
2008 4F 3 A

i
ACTA AERONAUTICA

2
ET

D>

X EHE :1000-6893(2008)02-0411-05

BELBMHBARMEGRE EERIF REE

AR B, KRBT, RARD, Kb
(1. P ECHREMRA, BEF W& 710065)
QETHRERTRYER, —&K, B WE 710025
. FIL Tk K2 Az 2B, BRVPG P& 710072)
Residual Strength of Unstiffened Aluminum Alloy Panel with Multiple Site Damages
Ge Sen', Li Zhong', Zhang Jiguang', Zhang Youhong®, Zhang Chi®
710065, China)
(2. Second Department, The Second Artillery Engineering Institute, Xi’an 710025, China)
710072, China)

(1. Aircraft Strength Research Institute of China, Xi’an

(3. School of Aeronautics, Northwest Polytechnical University, Xi’an

W OE. ST TESABMGMSD KRN LYI2CZEA&BRNFRBERK., HT0. 12 BALIEH W
2, 75 2 F T RS0 B9 J7 1 M A VR4 0 B L R B, B BEREOR . BB T & R R ST I R i A
BERRRIARERE . RIS R RUINEE £ RGO B3N, AR 4 B2 A a9 8 42 38 B D s XA R R ERBK B, &
FYURARSR R MSD a2 8] R BEES & WD, PR RIRIEE W/, 5 M RBOEN 451 E T 8 BER
HRARTRE . SIS RA BRI, 6 8 JE AR v 0 70 2 U b 240 2 v ) 3R 22 O, 8 P IXC 3 3 o ) i
i) IRZE N 22. 17 06 , BOHE I 32 VLI 2R 990 o DU 9 S 399 4R 28 0 16. 98 0, T 0 iy 28 A X 26 5 o U T 19
FHRER 8. 275, B R BB X WA KRR T 45 R AR .

KER . LB BAERE; R KBOEN

FESES: V215.6 XERFRIREG: A

Abstract: The residual strength tests of unstiffened aluminum alloy LY12CZ panels with multiple site damages
(MSD) were carried out. The lead crack and the small cracks at rivet holes were simulated by saw cuts. Each
specimen was subjected to a monotonically increasing tensile load perpendicular to the crack surface until failure
occurred. The residual strengths of these panels with different crack sizes were obtained. The experimental re-
sults showed that the residual strengths of the panels would decrease as the lead crack length increased and for
the same lead crack size, the residual strengths of the panels would decrease as the distance & between the lead
crack tip and the adjacent MSD crack tips reduced. The residual strengths of the panels with multiple site dam-
age were evaluated by five different failure criteria respectively. Compared with the experimental results, it is
shown that for panels with different lead crack sizes and different & values, the average error for net section
yield criterion and K-apparent criterion was too great, while the average error for plastic zone link up criterion
and improved K-apparent criterion were 22.17% and 16. 98% respectively, and that for improved plastic zone
link up criterion was 8. 27 % , suggesting a notable improvement in prediction with the improved model.
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Table 1 Geometric configuration of panels

WHEGY  ERGKE/mm b/mm E2 2R3
1 306 3 8
2 302 5 8
3 298 7 8
4 294 9 8
5 290 11 8
6 266 3 10
7 262 5 10
8 258 7 10
9 254 9 10
10 250 11 10
11 226 3 12
12 222 5 12
13 218 7 12
14 214 9 12

15 210 11 12
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Fig. 1 Schematic of panels with multiple site damage
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Fig. 2 Experimental and evaluated residual strengths
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Fig. 3 Relative error of the evaluated results
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