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Properties of Pure Mg and Mg Alloys After Surface Alloying by High Current Pulsed Electron Beam
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Abstract: Surface alloying of pure Mg and Mg alloys by high current pulsed electron beam was studied in the paper. The
microstructure of treated surface layer was analyzed by optical microscope (OM) and scanning electron microscope (SEM).
Friction and wear tests show that corrosion resistance of pure Mg after HCPEB alloying treatment with Al powder is

significantly improved by two orders of magnitude in 5 % NaCl solution. Meanwhile, wear resistance of AZ31 and AZ91HP

Mg alloys alloyed with Cr and TiN powders is enhanced.
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Fig.1 Surface and cross sectional SEM images of pure Mg
after HCPEB alloying treatment with Al powder
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Fig.2 The potentiodynamic polarization curves of pure
Mg before and after surface alloying in Al powder with
HCPEB treatment
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Fig.3 Surface morphology and elementary distribution of
Mg alloy AZ91HP after HCPEB alloying treatment with
TiN powder
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Fig.4 Depth distribution of microhardness for AZ91HP after

HCPEB alloying treatment with TiN powder
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Fig.5 Evolution of the friction coefficient of Mg alloy
AZ91HP after HCPEB alloying treatment with TiN powder
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Fig.6 Wear volume of Mg alloy AZ31 and AZ91HP before

and after HCPEB alloying treatment
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Fig.7 The potentiodynamic polarization curves of Mg alloys
AZ31 and AZ91HP before and after surface alloying in TiN
powder with HCPEB treatment
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