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Fig.8 Morphologies of wear debris of Mg-1Si (a), Mg-1Si-3Ce (b), Mg-1Si-3La (c) and Mg-1Si-1.5Ce-1.5La (d) alloys at load of 80 N
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Fig.9 Morphologies of worn surface of Mg-18Si-3Ce (a), Mg-1Si-3La (b) and Mg-1Si-1.5Ce-1.5La (c) alloys at load of 120 N
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Microstructure and Friction and Wear Behavior of Rapidly Solidified
Mg-Si-RE(Ce,La) Magnesium Alloys

Li Yaohui, Li Ke, Yin Wenlai, Dai Jia
(School of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Microstructure, friction and wear behavior and wear mechanism under different loads of Mg-Si-RE magnesium alloys fabricated
by rapidly-solidified process were studied. It is found that the microstructure of the rapidly-solidified Mg-Si-RE alloy mainly consists of
o-Mg matrix, eutectic Mg,Si phases and REMg,Si, nano phases with size of 500~800 nm. The relationship curves between friction
coefficient and wear mass loss with load of Mg-Si-RE alloy was determined. Results show that the friction and wear resistance of
Mg-Si-RE alloy is obviously better than that of Mg-1Si matrix alloy. The load under which the wear mode of Mg-Si-RE alloy changes from
slight wear to serious wear is 20 N higher than that applied to matrix alloy. The wear mass loss is much smaller than that of matrix alloy at
high load, and the wear mass loss at 120 N is only 50% of matrix alloy. The wear mechanism of Mg-Si-RE alloy includes oxidation wear,
abrasive wear and delamination wear. The excellent friction and wear resistance of RSP Mg-Si-RE alloy is mainly due to the nano-scale
rare earth phases well dispersed along the grain boundary and within a-Mg matrix. At the same time, rare earth elements play a solid
solution strengthening effect on Mg alloy matrix, effectively improving the friction and wear resistance of Mg-Si-RE alloy. Moreover, the
Mg-Si-RE alloys exhibit different friction and wear behaviors after the addition of different types of rare earth elements.

Key words: magnesium alloys; friction and wear resistance; nano rare earth phase; wear mechanism
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