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Preparation and Properties of WSi,/ W,Si, Composite Coating on TC4 Titanium Alloy

Wu Long, Ma Jie, Wei Jianzhong, Li Hongyi
(Beijing University of Technology, Beijing 100124, China)

Abstract; The WSi,/WSi, composite coating was prepared on the surface of the TC4 titanium alloy by magnetron
sputtering( PVD) , chemical vapor deposition( CVD) and thermal diffusion siliconizing method. The X-ray diffracto-
meter, scanning electron microscope and energy spectrometer were used to analyze the structure, morphology and
microdomain chemical composition of the composite coating. The microhardness, adhesion and wear resistance of the
composite coating were tested. The results show that the thickness of the WSi, layer and WSi, layer of the WSi,/W,Si;
composite coating is 20 wm and 56 wm, and the average microhardness is 10. 70 GPa and 8. 32 GPa respectively. The
bonding force between WSi,/W,Si; composite coating in substrate is 171. 6 N. The surface friction factor of the WSi,/

W, Si, composite coating is 0. 75, and the wear rate is 1. 184 x 10 °mm’+ mm '

. The WSi,/W;Si; composite coating
prepared on the surface of TC4 titanium alloy has a uniform and dense structure, and it is well combined with
the substrate.
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Fig. 1  Acoustic emission spectra of coatings on titanium

matrix during scratch test
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Fig. 6 XRD pattern of WSi,/W,Si; composite coating
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Fig. 9 Acoustic emission spectrum of WSi, coating on

W;Si; coating during scratch test
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Table 1  Test results of wear mass loss of specimens

Specimens Mass loss/g ~ Wear rate/mm’» mm ™'
Titanium matrix 0.001 1 1.628 x10°°
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