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Microstructures and wear properties of coating on
Ti-7.5Nb-4Mo-2Sn alloy prepared by laser surface alloying of
C-Si powders

LAN Zhi-jun, ZHANG De-chuang, YANG Fei, LUO Zhi-chun, LIN Jian-guo

(School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: A wear resistance in-situ modified coating was fabricated by 5.0 kW continuous wave CO2 laser alloying
technique with silicon and graphite mixed powders on the substrate of a -type Ti-7.5Nb-4Mo-2Sn under the protection
atmosphere of Ar, and its microstructure and wear properties were investigated. The results show that, under the
conditions of laser power of 1200 W, scanning rate of 6 mm/s and beam diameter of 5 mm, a defect-free coating with
multi-phases was obtained. The coating consists of two layers. The microstructure of the top layer mainly contains fine
TiC particles and equiaxed TisSizC;—, phase, while, in the layer close to the substrate, dendritic TiC phase and eutectic
phases of Ti;SiC,+f-Ti form. The hardness of the top layer is up to 1262HV,,, which is much higher than that of the
Ti-7.5Nb-4Mo-2Sn substrate (about 225HV,,). The friction coefficient of the coating is about 0.649, which is much
lower than that of the substrate (of about 1.039). The coating exhibits good wear-resisting performance in comparison
with Ti-7.5Nb-4Mo-2Sn substrate.
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Fig. 1 XRD pattern of coating on Ti-7.5Nb-4Mo-2Sn alloy

prepared by laser surface alloying method
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Fig. 2 SEM images of laser-alloyed coating and heat-affected zone: (a) Laser alloyed coating; (b) Heat-affected zone; (¢) Outside

surface of coating; (d) Inside surface of coating
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Table1 Chemical compositions of different phases in laser alloyed coating
Mole fraction/%
Microstructure
C Si Ti Nb Mo S
Particle 54.66 - 40.55 4.79 - -
Equiaxed phase 34.18 23.59 35.56 3.41 3.26 -
Dendritic phase 43.02 - 53.45 2.74 - 0.78
Eutectic phase 24.83 11.01 56.29 4.58 241 0.88
Massive phase 44.89 1.75 44.57 4.68 2.77 1.34
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Fig. 3 Microhardness distribution of laser surface alloyed

coating as function of layer depth
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Fig. 5 Morphologies of worn surface of substrate and coating
after dry sliding worn with GCr15 steel ball: (a) Substrate; (b)
Coating
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