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The Microstructure and Mechanical Properties Analysis of
Nitriding-PVD Composite Coating of M, High Speed Steel

YAO Dengcan' ZHANG Daoda' MENG Xianna®
(1. Jiangxi Mechanical Science Institute Nanchang Jiangxi 330002 China;
2. School of Mechanical and Automotive Engineering South China University of Technology Guangzhou Guangdong 510641 China)

Abstract: In view of the harsh requirements of bonding resistance heavy load friction and wear resistance and long
life for zinc alloy stamping forming the solution of nitriding PVD composite coating is presented in the paper. By
comparing the microstructure and mechanical properties of various coatings as well as the service life of the coating
dies the following results are obtained: the fcc-AlCrN solid solution is the composition of the AICrN coating and the
nitriding pretreatment promotes the formation of the preferred orientation of ( 111) - The interfacial element dif-
fusion of nitriding layer and AICrN/nitriding layer improves the adhesion of AICrN layer. In addition the nitriding
layer also improves the bearing capacity of AICrN layer. Because of the high adhesion and bearing capacity the ni—
triding/AlCrN composite coating has lower friction coefficient. The wear mechanism of nitriding/AlCrN composite
coating is oxidation and adhesion wear while the wear mechanism of AICrN coating is oxidation adhesion fracture
and exfoliation. The service life of compound coating mould is longer than that of AICrN coating mould and nitriding
mould.

Key words: M, high-speed steel; plasma nitriding; AICrN; nitriding-AICrN duplex coating



