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Influence of spray welding technology on microstructures and
properties of Nirbased coating on titanium substrate

WANG Hong-yu, ZHANG Xuefeng, XU Xiao-jing, LIU Xi, CHEN Kang-min, PAN Li
(Institute of Advanced Forming T echnology, School of Mechanical Engineering,
Jiangsu University, Zhenjiang 212013, China)

Abstract The Ni based wear resistance coatings on the Tr6AF4V alloy substrate by common flames spray-welding
technique and flames spray-welding improved technique were prepared. The microstructures and the elements distri-
butions of coating were analyzed, and the microhardness and adhesion properties were studied. The results show
that the microstructures and properties of coating prepared by the improved technique have been improved obvious-
ly, the uniformity of coating microstructure is improved and its grains become smaller, the adhesion of the substrate
and the coating is metallurgical bonding. The change of microhardness for coating are continuous and gradual along

depth direction, and the microhardness of spray-welding surface is HV933. 2. It indicates that adopting improved

spray-welding technique is able to prepare excellent wear resistance coating on the titanium alloys substrate.
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Fig.1 SEM morphologies of

cross section for coating
(a) —Sample 1; (b) —Sample 2
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Table 1 Elements EDAX analysis results of

microstructure for sample 1 (mass fraction, %)

Site in Fig. 2 Ni Cr Si Ti
1 89.35 10. 31 0.33 -
2 78.01 12. 18 9.81 -
3 69. 67 10.96 6.33 13.04
4 19.10 5.16 375 69. 98
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B2 W 1 BHRZ K SEM &
Fig.2 SEM morphologies of

spray welding layer for sample 1
(a) —Upside; (b) —Downside;

(¢) —M agnifying part of downside
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B3 HE 2 BRI SEM &
Fig. 3 SEM morphologies of

spray welding layer for sample 2
(a) —Upside; (b) —Downside
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Table 2 EDAX analysis results of

microstructure for sample 2 (mass fraction, %)

Site Ni Cr Si Ti
U pside 68. 84 6. 68 2.46 12.85
Dow nside 52.05 6.15 2.99 26. 04
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SEM morphologies of transition layer
(a) —Sample 1; (b) —Sample 2;

Fig. 4
(¢) —M agnifying part of sample 2
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Fig. 5 Elements distributions of

alloys along coating depth
(a) —Sample 1; (b) —Sample 2
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