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Effect of Laser Shock Peening on Fatigue Life of 2524 Aluminum Alloy
LI Song-bai, ZHANG Cheng, LI Xiang, WANG Chong

(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

ABSTRACT: The work aims to study the influence of laser shock peening (LSP) parameters on the fatigue life of 2524
aluminum alloy. The LSP experiments with different laser energies and different shock times were carried out to test the
hardness and the residual stress. Then, the crack propagation experiments and microstructure observations were also conducted.
LSP treatment could significantly improve the surface hardness of the material, and the hardness value of the material increased
with the increasing of the shock energy and the shock times, but the hardness growth rate decreased with the increasing of the
shock times. In addition, LSP treatment formed a large residual compressive stress on the surface of the specimen. Under one
shock with laser energy of 6.25 J, the maximum residual compressive stress was —222 MPa. Furthermore, the residual

compressive stress increased with the increasing laser energy and shock times. However, there was a threshold for shock times.
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Compared with the unshocked specimen, the fatigue life of the one-shock specimen and two-shock specimen increased by 32%

and 41%, respectively. The microscopic morphology of the fracture of the specimen was observed. In the position with 28 mm

crack, the fatigue strip spacing of the unshocked specimen, one-shock specimen and two-shock specimen was 1.06, 0.628 and

0.488 pm, respectively. The crack growth rates were 1.06x107°, 6.28x10* and 4.88x10* mm/N, respectively. LSP can

significantly improve the surface hardness of 2524 aluminum alloy and produce large residual compressive stress on the surface.

LSP can effectively delay the fatigue crack growth rate of 2524 aluminum alloy, thus extending the fatigue life.
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Fig.1 CT specimen size: a) LSP location; b) crack location
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Fig.2 Principle of laser shock peening system and experimental device: a) system principle; b) experimental device
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Tab.2 Specimen number

Specimen number Pulse energy/J Shock times
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Fig.4 Hardness value of specimen after shock treatment:
a) different pulse energies; b) different shock times
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Fig.6 Fatigue crack growth rate of CT specimens
with different shock times
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