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Abstract Mg alloy has become promising materials for industrial structural and transport applications due to their
attractive properties such as low density, high specific strength., good electrical and thermal condivity. The poor
wear property is the major concern when it is subjected to motion in automotive or other engine components. To
improve its wear property , many different surface engineering methods have been developed. Laser surface cladding
technology is a very promising one among these methods. Nano-Al, O; particles are dispersed on the ZM5 surface by
laser surface engineering to improve its wear resistance property. lLaser processing is carried out with a 500 W
pulsed Nd: YAG laser by melting preplaced nano-Al, O; particles on the surface of ZM5. Following laser processing,
a detailed microstructural analysis of the surface modified layer is carried out. The microhardness of the surface layer
is measured as a function of laser parameters and wear resistance property was evaluated in details. Microhardness of
the surface layer is significantly improved to as high as 350 HV as compared to 100 HV of the substrate compared to
the as-received specimen, the wear resistance property of the laser surface modified samples is considerably
improved.
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Table 1 Chemical composition of ZM5 Mg alloy

Mg Al Mn 7n Fe

Cu Si Ni Be others

Bal. 8.5~9.5 0.17~0.40

0.45~0.9 0.004

0.025 0.08 0.001 0.0005~0. 0015 0.01

F2 ZIMS FEOBBE YK ALOs IS4
Table 2 Parameters of clad ZM5 with

nano-Al, O; on the surface

No. I/A ¢ /ms f/Hz
1 200 5 4
2 160 5 4
3 100 5 4
4 80 5 4
5 70 5 4
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Fig. 1 Optical microscope of the coating and substrate under different processing parameters
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Fig. 2 Optical microscope of the cross-section near the interface showing composite surface and substrate

under processing parameters (a)1l, (b)2, (¢)3
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Fig. 3 Scanning electron micrograph (SEM) of the top

surface of laser surface treated ZM5 with nano-

Al; O; ,under processing parameter 4
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Fig. 4 Microhardness profile along depth for laser surface
modified ZM5 with nano-Al,O; lased with
different laser processing conditions (curve 1.
parameter 1; curve 2: parameter 2; curve 3.
parameter 3;curve 4: parameter 4;curve 5:
parameter 5)
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Fig. 5 Comparison of the kinetics of wear loss of as-
received ZM5 (curve 1) and laser surface treated

ZM5 with nano-Al, O; (curve 2) with processing

parameter 4 listed in table 2
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