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Numerical study on fatigue crack growth of CT specimens
treated by laser shot peening

YE Hong-wev, ZHOU Jian-zhong, HUANG Shu, YANG Xiao-dong, DAI Ya-chun, HUANG Juan
( School of Mechanical Engineering, Jiangsu University ,Zhenjiang 212013, China)

Abstract: In order to investigate the effect of laser shot peening upon the growth of fatigne cracks,definite element analysis
softwares, 1. e., finite element analysis code ABAQUS and MSC. Fatigue were used to simulate the distribution of compressive
residual stress,the fatigue life, rate of crack growth apd-the size of final crack with different laser peening times from one to three
on compact tension (CT) specimens of 6061-T6 alumihwin alloy. Based on theoretical analysis, the forecasting model of fatigue
life for laser shot peening (LSP) process was established. The residual stress field induced by LSP was analyzed with ABAQUS
code firstly, and then the stress field model was imported into MSC. Fatigue code for the crack growth analysis. It showed that
LSP could effectively inhibit the crack growth, decrease the rate of crack growth as well as the size of final crack, and then the
fatigne life was extended. The increase of peening times counld increase the effect of LSP to some extent. However, the effect

gradually became weak. The results afford a foundation for theoretical analysis and experiments about the effect of laser shot

peening npon the growth of fatigne cracks.
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Fig. 1 Analysis process of fatigue
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Fig. 2 CT specimens
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Fig. 3 Finite element analysis mode
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Fig. 4 Residual stress contours of CT specimens after three times double-si-

ded LSP
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Fig.5 Relationship between fatigue life and crack length with different pee-
ning times
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Fig. 6 Relationship between fatigue crack growth rates and AK with differ-

ent peening times
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Table 1 The results of fatigue life after different LSP times

peening times residual stress/MPa fatigue life/cycle final crack length/mm C m
0 0 15938 4.714 1.2624518E - 10 3.316040021
1 -114.3 27172 6.376 0.845279E - 10 3.323538803
2 -177.2 53587 8.59 0.5381977E - 10 3.515742879
3 -207.7 81468 10.16 0.4352891E - 10 3. 606079691
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