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With pulsed Nd: YAG laser

of laser energy density, single-/double-sided LSP treatment

can improve the mechanical and wear resistance properties of ZK60 magnesium alloy, the reinforcing effect for high
laser technique
OCIS codes

ZK60 magnesium alloy is treated by laser shock peening (LSP). Influences
process parameters on the mechanical property of ZK60 magnesium alloy are analyzed. Meanwhile
1
power density is better than that for low power density, there is no obvious difference between the single-sided and
double-sided LLSP treatments, s
on the material surface can be avoided

presence or absence of protective coating, and other

resistance property of ZK60 magnesium alloy before or after LSP is tested. The experimental results show that LSP
and with the presence of protective coating
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Fig. 1 Schematic diagram of tensile sample of ZK60 magnesium alloy
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Fig. 2 Processing area graph of tensile sample
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Table 1 Process parameters of LLSP

Sample  Power density / Impact Single-/double-sided Tensile Yield
Protective layer
number (GW/cm?) times LSP strength /MPa strength /MPa
P, untreated untreated untreated untreated 250 135
P, 4.87 1 with double-side 255 149
P, 4.87 1 with single-side 255 147
P, 6.50 1 with double-side 260 156
P, 6.50 1 without double-side 265 155
P 6.50 1 with single-side
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Fig. 3 XRD patterns of ZK60 magnesium alloy before and after LSP treatments
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Fig. 4 Surface hardness of samples after LLSP treatments at different laser power densities
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Fig. 5 Force-displacement curves of samples after LSP treatments at different process parameters
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Fig. 6 Surface morphologies of samples after LSP treatments with and without protective coatings.

(a) With protective coating; (b)(c) without protective coating
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Fig. 7 SEM images of tensile fractures of ZK60 magnesium alloy before and after LSP treatments.
(a) Untreated; (b) treated at a power density of 6.5 GW/cm?
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Fig. 8 Wear losses of untreated and LLSP treated samples
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Fig. 9 Friction coefficients of untreated and LLSP treated samples
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