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Strengthening effect and mechanism of
laser surface melted AM50A magnesium alloy
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(1. School of Mechanical Engineering, Jiangsu Teachers University of Technology, Changzhou 213001,China;
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Abstract: AM50A magnesium alloy was surface melted using a continuous wave CO, laser, the microstructure
properties and strengthening mechanism of the laser melted layer were analyzed. The results show that the grain of the
laser surface melted layer is highly refined and the grain size decreases with increasing scanning speed. In the melted
layer, the amount of element Al in solid solution increases, the amount of f-phase (Mg;;Alj,) decreases, and the
distribution of f-phase becomes more uniform. The micro-hardness of the melted layer is improved to HV55-75 as
compared to that of the substrate (about HV40). The wear volume of the laser surface melted sample is 35% of the
untreated sample, the wear resistance of the laser surface melted layer is improved obviously. The main strengthening
mechanism of the laser surface melted layer is grain refinement, the increase of element Al in solid solution and the
dispersive precipitation of f-phase can also result in strengthening the melted layer.
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Fig.2 Microstructures of sample top surface: (a) Untreated sample; (b) Sample 1; (c) Sample 2; (d) Sample 3
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Fig.4 Micro-hardness profiles as function of depth from

surface on cross sectional plane of laser melted layers
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Fig.5 SEM images of worn surface: (a) Untreated sample; (b)
Laser melted sample (Sample 3)

Wear depth/um

0 80 160 240 320 400 480
Wear width/pm
(b)
0 vﬁ-’%
_2 L
g
= -4f
o
3
g of
=
_8-
_10_
0 80 160 240 320 400 480
Wear width/um
6

Fig.6 Wear track profiles: (a) Untreated sample; (b) Laser
melted sample (Sample 3)
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