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Effect of laser shock processing on microstructures and
mechanical properties of AZ31 and AZ80D-T6 magnesium alloys

ZHANG Qing-lai', SHAO Wei', ZHANG Bing-xin®>, WU Tie-dan', WANG Rong'

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Joint institute, University of Michigan- Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In order to study the effect of laser shock processing (LSP) on mechanical properties of magnesium alloys, the
tensile stress—strain curves and microstructures of AZ31 and AZ80D-T6 magnesium alloys were investigated by
electronic universal tensile machine and microhardness test. The results show that after LSP, the tensile strengths of
AZ80-T6 and AZ31 alloys increase by 4.6% and 15.7%, the surface hardnesses increase by 22.7% and 31.8%,
respectively. The strengthening effect of LSP on AZ31 is more significant than that on AZ80D-T6. The LSP generates
high value residual compressive stress and high-density twins as well as the fine lamellar or short columnar or dynamic
precipitation S phases. The grains are refined and the ultrafine grains are formed. The effect of pre-aged S precipitates on
LSP strengthening effect and tensile fracture characteristics were discussed.
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Fig.1 Schematic diagram of tensile specimen size(a) and LSP

specimen photo(b) of magnesium alloy (Unit: mm)
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Fig. 2 Microstructures and TEM images of AZ31 alloy before((a), (b), (c)) and after((a’), (b'), (c)): (a), (a’) LSP; (b), (b") OM;
(©). (¢)) TEM
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Fig. 3 Microstructure and TEM images
of AZ80-T6 alloy: (a) OM; (b), (c) TEM
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Fig. 4 Microstructures of AZ80D-T6 alloy after LSP: (a) OM image; (b)~(f) TEM images
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Fig. 6 Tensile stress—strain curves of Mg alloys
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Fig. 7 SEM images of AZ31 alloy tensile fracture: (a) Before LSP; (b)—(d) After LSP
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Fig. 8 SEM images of tensile fracture of AZ80D-T6 alloy: (a) Before LSP; (b)—(d) After LSP
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