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Effect of Laser Shock Peening on Microstructure and Residual Stress of
Wire-Arc Additive Manufactured 2319 Aluminum Alloy

Sun Rujian, Zhu Ying, Li Liuhe, Guo Wei, Peng Peng
School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China

Abstract The microstructure and stress state of the additive parts are improved by the combination of laser shock
peening (LSP) and wire-arc additive manufacturing (WAAM) technologies. The microstructures, microhardness
and residual stress distributions in the depth direction of 2319 aluminum alloys fabricated by WAAM before and
after LSP are investigated. The research results show that LSP can significantly refine the grain size and improve the
residual stress distribution of 2319 aluminum alloys fabricated by WAAM. After LSP, the average grain diameter of
additive parts decreases from 68.86 pm before LSP to 34.32 pm, and the microhardness increases from 67.8 HV
before LSP to 100.6 HV. The maximum residual compressive stress is about 90 MPa and the influence depth is
0.65 mm.
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Table 1  Main chemical compositions of 2A12 substrate and 2319 welding wire (mass fraction, %)
Material Cu Mn Zr Si Mg Zn Ti Al
2A12 substrate 3.9-4.8 0.3-0.9 <0.3 <0.5 1.2-1.8 <0.3 <0.15 Bal.
2319 welding wire 5.96 0.3 0.12 0.04 - 0.1 0.17 Bal.
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Fig. 1 (a) Schematic of WAAM; (b) specimen by WAAM
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Table 2 Process parameters of WAAM
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Fig. 2 LSP experiment. (a) Impact path; (b) specimen after LLSP
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Fig. 3 Microstructures of grains.

(a) Before LSP; (b) after LSP
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Fig. 4 Analysis results by grain size software.

(a) Grain size; (b) grain size distribution before LSP; (c¢) grain size distribution after LLSP
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