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Preparation and Tribological Properties of SiC/Ta Composite

Coatings Prepared on 4Cr13 Steel

WANG Rong, LIU Xiao-ping, ZHENG Ke, GAO Jie, LU Ming-jie, HEI Hong-jun, YU Sheng-wang
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan, 030024)

Abstract: Surface wear resistance of martensitic stainless steel can't meet the application requirements, and the SiC coating
prepared directly onto the steel surface has poor adhesion strength. To resolve the above problems, SiC/Ta composite coatings
were prepared on 4Cr13 martensitic stainless steel surface using double glow plasma surface alloying technology (DG-PSA).
The microstructure, surface hardness, adhesion strength and tribological properties of the SiC/Ta composite coating were
investigated. The results indicate that SiC/Ta composite coating is mainly composed of SiC, Ta, Ta,C and TaC, and its
thickness is 5-6 um. The inter-diffusion regions existed at the SiC/Ta/substrate cause a superior adherence to the substrate.
After the DG-PSA treatment, the surface microhardness of the substate improves from 279 HV,, to 1 738 HV,. The
coefficient of friction of the SiC/Ta coated sample decreases about 0.32 and the wear rate of which is about 4% of the
untreated substrate showing a improve tribological properties.
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Fig.1 Cross section morphology of SiC/Ta composite coating
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Table 1 Element distribution of SiC/Ta composite coating
(al%)
Spectrum Fe Cr Si Ta C
1 0.0 0.0 34.8 7.8 57.4
2 0.4 0.3 34.0 9.8 55.5
3 32 0.7 0.4 354 60.3
4 6.1 0.9 0.0 41.6 514
5 58.4 6.2 0.0 1.0 34.4
6 62.4 10.0 0.0 0.4 27.2
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Fig.2 XRD patterns of 4Cr13 substrate and SiC/Ta composite
coating
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Fig.4 Scratch test curves of SiC/Ta composite coating
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