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Abstract

Magnesium (Mg) alloys have a wide variety of industrial applications because of their good
physical properties. However, the poor corrosion resistance, wear resistance and mechanical
properties of Mg alloys limit the applications of their performance. This paper compared the in-
fluences on the surface wear-resisting performance of AZ91D magnesium alloy treated by chemi-
cal oxidation process, thermal spray process and laser process. The detailed microstructure and
phase analysis of the melting layer were carried out by XRD and SEM. The micro-hardness and the
wear properties of the treated layer were improved after processing. Owing to the increase of the
hard phase p-Mgi7Al12, the micro-hardness, wear resistance and corrosion resistance of the melted
layer increased.
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Table 1. The chemical content of the AZ91D

1 TEREM
Element (wt%)
Al Zn Mn Si Fe Cu Ni Mg
8.76 0.79 0.14 0.02 0.0003 0.001 0.0008

Table 2. Experimental parameters of wear
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Figure 1. Microhardness of the treated and untreated alloys
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Table 3. Results of wear under dry friction
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Figure 2. The friction coefficients of different processes
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Figure 4. X-Ray diffraction patterns of AZ91D
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Table 4. The effects on crystal size and strain parameters of magnesium alloy by different processes

4 REILZAEMHREERERTMRES KT

A3 75 2 fhL T (A) i i I AE (%)
AR R 1803 0.0484
Rec=Rd 657 0.1031
ERIRZE 1307 0.0691
BoL AL 878 0.1202

(a)

Figure 5. Optical microscope images of AZ91D: (a) as-received; (b) chemical
oxidation treated; (c) thermal spray treated; (d) laser treated
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Figure 6. The microstructure of the transverse cross sections by dif-
ferent processes: (a) as-received; (b) chemical oxidation treated; (c)
thermal spray treated; (d) laser treated
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Figure 7. The microstructure of the surface layer by different processes:
(a) as-received; (b) chemical oxidation treated; (c) thermal spray
treated; (d) laser treated
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