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Microstructure and Properties of AZ91HP Magnesium Alloy Treated
by High Power Laser Melting
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Abstract AZ91HP magnesium alloy was treated by laser melting in vacuum. The results showed that with high power
laser and rapidly scanning speed, the melted layers mainly consisted of a-Mg dendrite and lath-shaped g-Mgi; Aly,
distributing in the inter-dendrite, and the melted layer contained more 8-Mgi; Al;, than that of as-received Mg alloy.
With the increase of laser powers, the grain dimension of the melted layer increased, and the increased amplitude
along the long direction was 10 times of that along the width direction. Because of the grain refinement and the
enhancement of the hard phase #Mg;; Al;; » the microhardness of the melted layer was increased by 90% , the wear

resistance was increased by 78% , and the corrosion resistance was significantly improved compared with as-received

Mg alloy.
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Table 1 Chemical composition of AZ91HP magnesium alloy (mass fraction, %)

Al Zn Mn Si

Cu Ni Be Mg

8. 89 0.562 0. 2041 0.0443

0.0030

0.0034 0. 0009 0.0012 90. 2911
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Fig.1 X-ray diffraction spectra (a) and 30° ~ 50°
magnified diffraction spectra (b) of the melted

layer and as-received Mg alloy
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Fig. 2 Element distributions of the melted layer
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Fig. 3 Structures of the melted layer

(a) low magnification; (b) interface; (c) top
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Fig. 4 Bright-field electron micrographs and SADPs of
the melted layer
(a) bright-field electron micrography of the melted layer; (b)
SADP of oMg; (c¢) bright-field electron micrography of
A-Mgi7Aliz; (d) composite SADP of o-Mg and g-Mgi7 Ali2

B 5 AR THEZHA

Fig. 5 Microstructures of the melted layers with

different powers
(a) 2 kW; (b) 3 kW; (o) 4 kW; (d 5 kW
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Fig. 6 Microhardness distribution of the melted layer
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Fig. 7 Worn morphologies of the melted layer (a) and

as-received Mg alloy (b)
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Fig. 9 Corroded morphologies of as-received

Mg alloy (a) and melted layer (b)
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