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Effects of nano-ZrQ; particles on wear resistance of micro-arc oxide films
on vehicle-use magnesium alloy

Liu Qiaohong!, Li Yongyue'", Xu Guangshun?
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China; 2. China Railway Materials Technology Co., Ltd, Beijing 100036, China)

Abstract: By adding nano-ZrO; particles to the electrolyte, and selecting AZ31B magnesium alloy,
commonly used in vehicle manufacturing, as the substrate, micro-arc oxide films were prepared. The
effects of the concentration of nano-ZrO; particles on the morphology, component, hardness and wear
resistance of micro-arc oxide films were further investigated. The results show that, as the concentration
of nanoparticles in the electrolyte increase from 0 to 3.5 g/L, the ZrO; particles incorporated into the
micro-arc oxide films initially increase and then decrease, and the compactness of the micro-arc oxide
films is progressively improved but subsequently deteriorated, accompanied with first improvement and
then reduction of both hardness and wear resistance. The micro-arc oxide film prepared when the
concentration of nano-ZrO; particles is 2.5 g/L show a small number of pores on the surface and favorable
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compactness, with a hardness of 340.5 HV, which is 3.5 times higher than that of AZ31B magnesium
alloy. The prepared micro-arc oxide film also showe superior wear resistance, with a stable friction
coefficient of approximately 0.45 at the steady wear stage, which is significantly lower than that of AZ31B
magnesium alloy (0.8). Additionally, the wear volume of the prepared micro-arc oxide film is only
3.17x10% um?®, Which is indicative of a reduction of approximately two orders of magnitude compared to

AZ31B magnesium alloy.
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Fig.1 EDS spectra of AZ31B magnesium alloy and different micro-arc oxide films
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Fig.3 SEM images of AZ31B magnesium alloy and different micro-arc oxide films
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Tab.1 Wear scar characteristic parameters of AZ31B magnesium alloy and different micro-arc oxide films
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