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Influence of laser shock processing on friction and
wear properties of magnesium alloy

CHEN Ju-fang', YE Xia®, SHEN Lai-di' , LI Xing-cheng’
(1. School of Materials Science and Engineering, Jiangsu Teachers University of Technology, Changzhou 213001, China; 2.
School of Mechanical Engineering, Jiangsu Teachers University of Technology, Changzhou 213001, China)

Abstract: In order to study the influence of laser shock processing on the friction and wear properties of magnesium alloy,
some AM50 specimens were processed with Nd:glass pulse laser, and the surface morphology, roughness, microstructure, micro-
hardness and frictional characterization were examined and analyzed. The experimental results showed that, after laser shock
processing, the surface roughness was increased slightly, a lot of dislocations and twins were found in the strengthening layer,
hardness was improved significantly, surface micro-hardness was improved to about 67HV as compared with about 40HV of the
substrate, and the depth of strengthening layer was about 0. 8mm. The friction and wear behaviors were investigated using a ball-
on-flat apparatus under dry sliding condition. It was found that the main wear mechanism was abrasive wear, the friction
coefficient curve of the LSP specimen was similar to that of the untreated specimen, and the wear volume of the LSP specimen was

slightly bigger than that of the untreated specimen. Although the effect of laser shock strengthening magnesium alloy is evident,

September,2011

the influence of laser shock processing on the friction and wear properties of magnesium alloy is slight.
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Table 1  Chemical composition of AM50 magnesium alloy

element Al Mn Cu Fe Si Mg
0.0032 0.00001 0.00001 0.00003 balance
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Fig. 1 Sketch map of laser shot peening
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Fig. 2 Sketch map of laser spot pattern
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Fig. 3 Surface morphology in laser shock area
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Fig. 4 Roughness profile on the specimen surface

a—without LSP treatment b—with LSP treatment
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Fig. 5 Microstructure

a—untreated sample b—LSP sample
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Fig 6 Micro-hardness profile of laser shock processing zone
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Fig. 7 SEM micrographs showing the worn surface morphologies after wear-
ing for 40min of untreated sample and LSP sample
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Fig. 8 Time dependencies of the kinetic friction coefficients y with wearing
time of 90min for the untreated AMS0 and LSP AMS0
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Fig. 9 Wear volumes of untrealted AM50 and LSP AMSO
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