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Fig. 1 Microstructures of AZ80-T4 magnesium alloy sheet: (a) Low magnification; (b) High magnification
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Fig. 2 Microstructures of AZ80-T6 alloy (a) OM; (b), (c) TEM; (d) OM
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Fig. 3 Microstructures of AZ80 alloy treated by pre-solution and LSP with different powder densities: (a) 3.53 GW/cm?; (b) 4.24

GW/cm?
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Fig. 4 Microstructures of pre-soluted AZ80 alloy by LSP with powder density of 3.53 GW/cm®: (a) Low magnification; (b)—(d)

High magnification
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o/MPa Ao/MPa
Pre-solution 76.9 +34
Pre-solution+LSP —67.8 +23
Pre-solution+post-aging 46.9 +9.0
Pre-solution+LSP+post-aging -20.0 +18
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Fig. 5 Effect of post-aging on microstructures of pre-soluted AZ80 alloy by LSP with different powder densities: (a) 3.53 GW/cm?;

(b) 4.24 GW/em®
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Fig. 6 Effect of post-aging on microstructures of pre-soluted AZ80 alloy by LSP with powder density of 3.53 GW/em?: (a) Low

magnification; (b)—(d) High magnification
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Fig. 7 Microstructures of AZ80-T6 alloy by LSP: (a), (b) OM; (c), (d) TEM
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Surface modification for AZ80 magnesium alloy by
laser shock processing

ZHANG Qing-lai', ZUO Zi-kai', SHAO Wei', ZHANG Bing-xin?, LI Xing-cheng®, LIU Hui'

(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;

3. School of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213000, China)

Abstract: The effect of pre-solution, pre-aging and post-aging on microstructure parameters (twins and precipitates) of

laser shocked AZ80 magnesium alloy was investigated by pre-solution or pre-aging+LSP deformation+post-aging. The

results show that the deformation band with high density twins in the strengthened layer is produced by the treatment of

pre-solution+laser shock processing(LSP) deformation, and the twins density increases with decrease of the distance to

the impacted surface. The deformation band with high density twins is still produced by treatment of aging treatment for

16 h under the temperature of 170 C due to the stability of the residual compressive stresses. At the same time, a large

number of granular f-Mg;;Al,, phases are dispersively and preferentially precipitated in the deformation band, the twin

interface and the twin lamellae where the stress concentration exists. The ratio of twinning in the strengthened layer is

greatly reduced by the high density § phase precipitated from the pre-solution, and the volume fraction of the twins is

decreased significantly, because of the high density dislocation and precipitates induced by LSP.

Key words: AZ80 magnesium alloy; laser shock processing; solution; aging; twins; precipitate
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