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Table 1 Properties of laminate’ s components

Component 6,/ M Pa 0,/ M Pa E/GPa
LY12 210 260 70
Cu 160 200 110
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Fig. 1 Schematic diagram of face crack
fatigue growth specimen
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Fig. 2 Optical micrographs of fatigue crack profile
(a) —LY12~ Cu; (b) —Cu LY12
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Fig.3 Fatigue crack propagation rate as function of AK, a for LY 12/ Cu laminate
(a) —LY12~ Cu; (b) —Cu LY12
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Fig. 4 Fatigue crack propagation rate as function of AK for

different components of LY 12/ Cu laminate side and bulk
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M echanical model of elastic mismatch

effect on fatigue crack growth
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Fig. 6 Effect of elastic mismatch on driving

force of fatigue crack growth
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Fig. 7 Effect of strength mismatch on driving

force of fatigue crack growth
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Fatigue crack propagation in

LY12/ Cu double layer metal laminate( [ )

—Face crack

CUI Jian’guol, FU Yong'huiz, LI Nianz, SUN Junz, HE Jia'wenz, MA Juz'sheng1
(1. Department of Materials Science and Engineering, Tsinghua University,
Beijing 100084, China;

2. State Key Laboratory for Mechanical Behavior of Materials, Xi an Jiaotong University,
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[ Abstract] The fatigue face crack growth behavior in explosive bonded double-layer metal composite plate (LY 12/ Cu) was investi

gated. The results indicate that, the elasticplastic mismatch of components has significant influence on the near-tip “driving force” of

fatigue crack growth. Tt is demonstrated that the crack-tip is “shielded” from the remote loads when it approaches the interface from

the weaker material whose yielding strength and elastic module are lower. And the effective “driving force” at the crack tip is greater

than the remote loads when it approaches the interface from the stronger material whose yielding strength and elastic module are high-

er. The shielding and amplification of the neartip “driving force” from the components’ elastic plastic mismatch are more and more

obvious with the crack-tip approaching the interface. However, the ranges of elastic mismatch and plastic mismatch taking effect are

not the same. The elastic mismatch acts from the fatigue crack starting growth to crack-tip contacting interface, the plastic mismatch

only acts after the crack-tip plastic zone contacting the interface.

[ Key words] metal laminate; fatigue crack propagation; elastic plastic mismatch
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