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ABSTRACT: The work aims to improve hardness and corrosion resistance of the surface of magnesium alloys. AZ91D magne-
sium alloy was coated with Zr/B4,C/Y,03 mixed powder, and then laser cladding was applied to substrate surface with Nd:YAG
solid laser. Morphology and phase composition of the coatings were analyzed with optical microscope (OM), scanning electron
microscope (SEM) and X-ray diffractometer (XRD). Hardness and corrosion resistance of the coatings were measured with mi-

crohardness tester and electrochemical workstation. The coatings mainly contained ZrC, intermetallic compounds such as Al;Zr
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and Al;;Mg;;, and rare earth compounds including Al;Y. Though there were some tiny pores in the coating with 0.8%Y,03,

pores disappeared in the coating with 1.6%Y,0;. Precipitates were mainly in the form of particles and bars. For the purpose of

reducing surface area and surface energy, some precipitates gathered together for development. Overall hardness distribution

curve of the coatings was graded, the hardness of the top of coatings was the highest (coating with 0.8%Y,0; is 306.10HV,
coating with 1.6%Y,0; is 310.15HV). Average hardness of the coatings with 0.8%Y,0; and with 1.6%Y,0; was 291.613HV

and 294.495HYV, respectively, which was 4 times higher than that of the substrate. Self-corrosion potential of the coatings with
0.8%Y,0; and with 1.6%Y,0; was —1.269 V and —1.215 'V, respectively, and self-corrosion current density was 7.655%107°

A/em?® and 2.048x10°° A/em?, respectively. Corrosion resistance of the coatings was obviously improved compared with the

substrate. The presence of various ceramic phases, intermetallic compounds and rare earth compounds in the coatings remarka-

bly improves the hardness and corrosion resistance of the composite coatings.
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Tab.1 Chemical composition of cladding powder

wt.%
Composition of
cladding layer Al Zr B,C Y20,
Coating A 79.2 15 5 0.8
Coating B 78.4 15 5 1.6
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Fig.4 Microhardness distribution diagram of cladding coating
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Fig.5 Polarization curves of substrate and cladding layer
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Tab.2 Electrochemical parameters of coatings and substrate

Cladding layer EeondV Joon (A-cm ?)
Coating A -1.269 7.655x107°
Coating B -1215 2.048x10°°
Substrate -1.455 1.444x10™
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