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Investigation on Corrosion Fatigue Crack Growth and Residual Strength of Aluminum Alloy Structure
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Abgract : The fatigue crack propagation behavior of L Y12 CZ aluminum aloy fastener involving center holein
3 5%NaCl solution isinvestigated. The corroson fatigue crack growth curves of the specimens at three differ-
ent frequencies are presented. Experimental research shows that the corroson fatigue crack growth rate decrea
ses with the increasing of the loading frequencies ,and in corrosive environment ,the crack growth rateis larger
than the rate in air. Based on the experiment results,usng the AFGROW software ,the numerical smulation
method is carried out to analyze the corroson fatigue crack growth behavior; and the predicted results are in
good agreement with the experimental results. Finally ,the resdua strength analysisof the specimen using two
failure modes separately is carried out ,and the residual strength curve of fastener structure in corrosive envi-
ronment is obtai ned.
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© 12 Table 2 The crack lengthsand the correlative Beta factors
5 8 a mm Ba a mm Ba
% . 1 000100 1454 16 00098 1117
2 000152 1301 17 001051 1123
0 . . 3 000203 1232 18 001114 1 127
0 5 10 15 20 25
R0’ 4 000256 1186 19 001169 1136
5 000309 1156 20 001230 1142
6 000360 1140 21 001298 1149
4 7 000413 1128 22 001374 1167
Fig 4 Comparison between the experiment and the predicted re- ) 0. 004 66 1121 23 0. 014 62 1 183
sultsfor corroson fatigue crack growth 9 0. 005 22 1 114 24 0. 015 36 1 193
(2) 10 000579 1110 25 001591 1205
L Y12 CZ 11 000636 1106 26 001652 1219
AFGROW 12 000690 1 105 27 001718 1235
13 000808 1106 28 001793 1255
, 119 MPa x 14 000872 1109 20 001877 1279
1 02 =121 38 M Pa 15 000925 1113 30 002090 1378
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Fig 5 Reddual strength curve of the fastener hole specimen
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