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Table 1  Chemical composition of Ti-6Al-4V (w/%)
Al \% Fe Si C N H O Ti
5.5~6.8 3.5~45 0.096 0.03 0.01 0.013 0.0048 0.05 Bal.
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Fig.1 Monocrystal WC particles
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Fig.2 Schematic of coincident wire-powder laser cladding
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Fig.3 Cross-section view of the compound layer
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Fig.4 XRD pattern of the compound layer
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Fig.5 BSE image of the compound layer microstructure
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Table 2 EDS results at zones of A, B, and C in Fig.5 (at%)

Zone Ti W C Al V
A 19.01 33.96 4491 0.81 1.32
B 63.18 11.35 14.35 8.54 2.57
C 50.90 2.48 45.25 1.37 0
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Fig.6 SEM morphology of TiC in MMC matrix
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Fig.7 BSE images of WC in the compound layer: (a) WC with sharp
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Fig.8 Element distribution of the compound layer: (a) Ti, (b) W, (c) Al, (d) V, (e) C, and (f) BSE morphology of the compound layer
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Fig.9 BSE micrograph of the WC/Ti interface
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Fig.10 Microhardness of the compound layer
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Fig.11 Friction coefficients of compound layer and substrate
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Microstructure and Properties of Compound Layer Fabricated
by Coincident Wire-powder Laser Cladding on Ti6Al4V Surface

Li Fuquan, Gao Zhenzeng, Li Liqun, Chen Yanbin
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The aim of this paper is to overcome the poor anti-wear properties such as high friction coefficient and low hardness of Ti6AI4V alloy.
Cladding of metal matrix composites (MMC) layer was conducted on Ti-6Al-4V substrate by coincident wire-powder laser deposition. During the
experiment, the powder was fed from a coaxial nozzle and the wire was fed from a lateral nozzle into the deposition melt pool. Microstructure of
the compound layer was analyzed by SEM, EDS and XRD. Results show that the compound layer mainly comprises WC, W,C, TiC, o-Ti and W
phase. TiC, W,C phase is formed with different morphologies in different locations of the MMC layer. W,C, W and TiC layer can be found at the
interface of WC/Ti matrix. The HV, hardness of the compound layer is 5.70 GPa, which is about 2 times of that of the substrate. The friction
coefficient of MMC layer is 0.3, while that of Ti substrate is 0.5. Compared to the substrate, the friction coefficient of MMC layer declines
significantly.

Key words: laser cladding; coincident wire-powder laser deposition; WC particle; titanium alloy; microstructure
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