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Preparation and tribological properties of micro-arc oxidation
self-lubricating composite coatings on LY12 aluminum alloy

WANG Yu-jie, ZHANG Peng, DU Yun-hui, LI Ling-lei, LI Nan-nan, LI Qiang

(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Al,O;/BN self-lubricating composite coatings were prepared on the surface of LY12 alloy by micro-arc

oxidation in the KOH-KF-NaAlO, electrolyte solution with BN particles. The morphology and microstructure of

composite coatings were analyzed, the effects of process parameters on volume fraction of BN were investigated, the

deposition mechanism of BN particles was discussed, and the tribological behaviors of composite coatings were also

evaluated. The results show that the self-lubricating composite coating on LY 12 is mainly composed of a-Al,O;, y-AL,O;

and BN. Volume fraction of BN of composite coatings firstly increase, then level off with enhancing voltage and

increasing mass concentration of BN, but the concentration of electrolyte components has certain influence on volume

fraction of BN. Under the condition of 10% for volume fraction of BN and 120 min for friction time, friction coefficient

of the composite coating reaches 0.173, which indicates that the addition of BN particles can effectively reduce friction

and improve the friction properties of the self-lubricating composite coating.

Key words: aluminum alloy; BN particle; micro-arc oxidation; friction
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