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Wear Properties of TiC Permeation Layer Prepared on y-TiAl Alloy

WANG Hongkong, ZHENG Ke, GAO Jie, YU Shengwang, HEI Hongjun, HE Zhiyong
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: To improve the tribological properties of y-TiAl alloy, a TiC permeation layer on the surface of the y-TiAl alloy was
prepared by double glow plasma surface alloying technique. The microstructure, composition and phase structure of the TiC
permeation layer were characterized by scanning electron microscopy (SEM), glow discharge optical emission spectrometer
(GDOES) and X-ray diffration (XRD). The surface hardness, adhesion strength and tribological properties of the TiC
permeation layer were investigated by using a microhardness tester, a scratch tester and reciprocating friction and a wear tester,
respectively. The results show that the TiC permeation layer with nanostructure includes a deposition layer of 7 pm and a
diffusion layer of 15 pm. After treatment, the surface hardness of the y-TiAl alloy is significantly improved, reaching at
2200 HVo.. Compared with the substrate, the TiC permeation layer has a relatively low friction coefficient and a very low
specific wear rate. The friction coefticient decreases from 0.7 of the substrate to 0.37 of the permeation layer. Specifically, the
specific wear rate of the permeation layer is only 6.5% of the substrate. Therefore, the TiC permeation layer can effectively
enhance the wear resistance of the y-TiAl alloy.
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Fig.2 Surface and cross section morphologies of the TiC permeation layer
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Fig.3 Composition distribution of the TiC permeation layer
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Fig.4 XRD patterns of y-TiAl alloy and TiC permeation layer
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