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ABSTRACT Al;Oj3 ceramic coating prepared by plasma spraying on AZ91HP Mg alloy was remelted
by laser. The results show the remelted coating exhibited obvious layer-like characteristic due to
influence of temperature distribution, thermophysical parameters and coating thickness. According
to the microstructural difference, the coating can be divided into the remelted zone composed of the
a—Al;03 columnar crystals, the sintered zone with flock-like structure, the residual plasma-sprayed
zone. Because of the formation of column-like crystals, the hardness, wear and corrosion resistances of
the laser remelted coating are much higher than those of the plasma-sprayed coating and as—received
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magnesium alloy.
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Fig.1 SEM image of cross—section of plasma-sprayed
coating on AZ91HP magnesium alloy, showing low
dense structure of Al,Oz layer and high dense

structure of Al-Si transition layer
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Fig.2 XRD spectrums of as-received Al,O3 powder and
plasma—sprayed Al20Oj3 coating
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Fig.3 SEM image of cross—section of laser-remelted

Al2O3 coating, showing the coating to be of layer—
like structure
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Fig.4 XRD spectrum (a) and SEM image showing
column-like crystal structure (b) of the laser

remelted zone in Al,O3 coating
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Fig.5 SEM image showing flock-like structure of the

laser sintered zone in Al,O3 coating
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Fig.6 Nano—hardness curves of the layer—like zones in
laser-remelted Al2O3 coating, transition zone and
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Fig.7 Worn morphologies of as-received magnesium al-
loy (a), plasma sprayed Al;Ojs coating (b) and
laser remelted Al,03 coating (c)
(a) peeling off pits formed due to §-Mg;7Al2
phases at boundary peeled off
(b) locally peeling off pits formed due to mechan-
ical bond among the particles
(c) slight abrasion due to high hardness and den-
sification of the column-like crystals
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Fig.8 Potentiodynamic polarization curves of as— re-
ceived Magnesium alloy (curve 1), plasma sprayed
Alz03 coating (curve 2 ) and laser remelted Al2Og
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