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Fig.1 Schematic diagram of cathodic arc deposition system
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Fig.5 Cross-section SEM images of the films with various additional electrode currents: (a) 0 A, (b) 10 A, (c) 20 A, and (d) 30 A
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Microstructure and Surface Properties of TiCN Films Using Cathodic Arc Deposition
Enhanced by Additional Electric Field

Kong Ying, Ma Yinghe, Li Yongjian, Hu Jian, Gao Junfeng, Gong Chunzhi, Tian Xiubo
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: TiCN coatings were deposited on 304 stainless steel by newly developed cathodic arc deposition enhanced by additional
electric field. The effects of the additional electrode current on cathode arc discharge, film microstructure, cross-sectional morphology,
wear resistance and adhesion between the film and the substrate were investigated. Results show that the plasma density substantially
increases after the introduction of additional electrode in the chamber and the substrate current is improved by nearly 100%. Only a
properly higher current of additional electrode may effectively decrease the crystal size and make the film structure denser;
consequently the critical load of deposited films is enhanced. The sample deposited at additional electrode current of 30 A possesses the
highest adhesion force between the film and the substrate (HF1), and the best wear-resistance featured by narrowest wear tracks. The
friction coefficient may decrease by 33% compared with that of the sample fabricated without the assistance of additional electrode. In
summary cathodic arc deposition enhanced by additional electric field is effective means to fabricate TiCN films.

Key words: electric field enhancement; cathodic arc deposition; TiCN; microstructure; surface properties
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