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composition coating

Yang Guang'?**, Wang Xiangming?, Wang Wei', Qin Lanyun', Bian Hongyou'

(1. Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing Process, Shenyang
Aerospace University, Shenyang 110136, China; 2. Shenyang Aircraft Design & Research Institute, Shenyang 110135, China;
3. School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: Based on the optimum component design,wear resistant Ti—matrix functional gradient materials
composite coating was fabricated on substrate of a titanium alloy TC4 by laser cladding process using
TC4, Cr,C; and Ti powder blends in order to enhance the tribological properties of TC4. Microstructure
of the coating was characterized and the coating microhardness was tested. And its wear resistance was
evaluated under room—temperature dry—sliding wear test conditions. The results show that the composite
coating has fine microstructure consisting of in—situ TiC particles uniformly distributed in the matrix in
the form of big dendrite and graininess structure along cladding direction and is metallurgically bonded to
the titanium substrate. The coatings exhibit excellent wear resistance due to the rapidly solidified fine
microstructure and the presence of a large amount of in—situ TiC.
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Tab. 1 Cladding powder
No. Powder Size Purity
1 TC4 44-100 pm 99.5%
2 Ti About 74 pm 99.5%
3 Cr,C, About 74 pm 99%
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Tab.2 Ti-FGM coatings composition of each layer

(wt% )
Layers No. TC4 Cr,C, Ti Y
1 87.41% 8.16% 4.33% 0.1%
2 82.22% 11.55% 6.13% 0.1%
3 78.25% 14.14% 7.51% 0.1%
4 74.90% 16.33% 8.67% 0.1%
5 71.94% 18.26% 9.70% 0.1%
6 69.28% 20% 10.62% 0.1%
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Fig.2 Microstructure of Ti—-FGM coating
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Fig.4 Friction coefficient curve
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Fig.5 Low magnification morphology of wear substrate and
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