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Effect of Amplified Spontaneous Emission on Residual Stress of 7050
Aluminum Alloy by Laser Shock Processing

Guan Haibing Ye Yunxia Lu Jinzhong Zhang Yongkang Qian Xiaoming Wu Zhong

(School of Mechanical Engineering . Jiangsu University, Zhenjiang . Jiangsu 212013, China)

Abstract The 7050 aluminum alloy is processed by laser shock processing (LSP) with high energy high repetition
rate Nd: glass laser. After LSP with the unchanged pump power and different amplified spontaneous emissions (ASE) ,
the surface residual stress of 7050 aluminum alloy is measured by using X-ray diffraction (XRD) technology. Results
show that there is a certain relationship between ASE and the surface residual stress of aluminum alloy after LSP with
unchanged pump power. With the increase of ASE, the compressive residual stress of the sample surface gradually
decreases. When ASE increases to 16.20 J, the absorbing layer (aluminum foil) has been completely molten, and the

effective pulse directly impactes aluminum surface and generates 21 MPa tensile residual stress which directly affects
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the effect of LSP on 7050 aluminum alloy.
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Fig. 1 Overall optical layout of 3 X2 combined laser system
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Fig. 2 Sketch of laser shock processing
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Table 1 Chemical composition of 7050 aluminum alloy

Composition  Si Fe Cu Mn Mg Zn

Mass
0.12 0.15 2.0~2.6 0.1 1.9~2.6 5.7~6.7
fraction /%
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Table 2 Corresponding residual stress with amplified

spontaneous emission

ASE /] 0.015 0.919 3.01 6.10 10.03 13.47 16. 20
Pulse energy /] 33.755 32.851 30.76 27.67 23.74 20. 30 17.57
Residual stress /MPa —110 —97 —74 —51 —30 —7 21
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Fig. 4 Destruction of the surface of aluminum foil
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