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Fig.1 Variation of thickness of treated layer with the current
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Fig.4 SEM images of surface of AZ91 alloy by high energy
electron beam irradiation: (a) 15 kV, 150 A, 5 pulses and
(b) 15 kV, 150 A, 15 pulses
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Fig.5 Transverse microstructures of AZ91 alloy after electron
beam irradiation: (a) 120 A, 15 kV, 5 pulses, (b) 150 A, 15
kV, 1 pulses, (c) 150 A, 15 kV, 15 pulses, and (d) 180 A,

15 kV, 5 pulses
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Fig.6 XRD patterns of AZ91 alloy after electron beam
irradiation under (a) 120 A, 15 kV, 5 pulses, (b) 150 A,
15 kV, 1 pulses, (c) 150 A, 15 kV, 15 pulses, and (d) 180
A, 15 kV, 5 pulses
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Fig.7 Hardness profile along the cross-section of AZ91 alloy
after electron beam irradiation with a beam current of 180

A and 5 pulses
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Table 1 Friction coefficient of AZ91 alloy before and after

treatment
Treatment 120 A, 150A,15 150A,15 180A, 15
catment  aAzo1  15kv,  kV,1  kV,15  kV,5
sample
5 pulses  pulses pulses pulses
Friction 4 51 48 0.46 0.45 0.44
coefficient
.8
g
g
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Fig.8 Wear volume of AZ91 alloy treated by electron beam at
(A) 120 A, 15 kV, 5 pulses; (B) 150 A, 15 kV, 1 pulses; (C)
150 A, 15 kV, 15 pulses; and (D) 180 A, 15 kV, 5 pulses
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Effect of Pulsed High Energy Electron Beam Treatment on the Wear
Resistance of AZ91 Magnesium Alloy

Zhao Hui', Xu Ling', Chen Lijia*, Liu Zheng®
(1. Shenyang Ligong University, Shenyang 110168, China)
(2. Shenyang University of Technology, Shenyang 110023, China)

Abstract: The effect of pulsed high-energy electron beam on the surface modification of AZ91 magnesium alloy has been studied. The
results show that the re-melted coatings (20~60 pm in thickness) on the surface of AZ91 magnesium alloy has been obtained under
different treatment conditions. It was found that the thickness of the melted surface layer varies with the electron beam current and
numbers of pulses, but the voltage has a minimal effect. The intensity of the diffraction peak assigned to Mg;;Al;, increases with the
increase of the electron beam energy, and a metastable AIMg phase has also been found from the XRD patterns of the treated AZ91 alloy.
The treated surface layer exhibits a higher hardness than the AZ91 alloy, and the hardness of the topmost layer is two times as higher as
the substrate. The friction coefficient and the wear volume of AZ91 alloy after electron beam treatment decrease obviously. The wear
resistance of treated samples increases obviously, may be due to the high hardness from the grain refinement.

Key words: AZ91 magnesium alloy; pulsed high-energy electron beam; surface treatment; microstructure; hardness; wear resistance
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