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Abstract Two kinds of Ni-Ti-Si composite coatings are prepared on copper alloy surfaces by the laser cladding
technique. The compositions, microstructures, friction and wear properties of these coatings are measured and
analyzed. The results show that the Ni-15Ti-15Si coating (coating 1) microstructure is mainly composed of the
dendritic TiSi, TiSi/TiNi; eutectic structure and the y-Ni phase, however the Ni-35Ti-15Si coating (coating 2) is
mainly composed of the black dendritic Ti, Ni; Si strengthening phase and the white band shaped Ti, Ni phase. The
average microhardness of coating 2 is 1.3 times of that of coating 1 and is about 9.5 times of that of copper alloy.
The coating 2 at a room temperature possesses the outstanding wear resistance with an average friction coefficient of
0.54, 35% smaller than that of the copper substrate.
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Table 1 Compositions of coating powder (atom fraction, %)

Coating number Ni Ti Si
1 70 15 15
2 50 35 15
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Fig. 1 Schematic of friction and wear test
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Fig. 2 XRD test results of coatings
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Fig. 3 Micro-morphologies of coating 1. (a) OM image; (b) SEM image of central region of coating;
(¢) partially enlarged view of Fig.3 (b); (d) SEM image of bottom region of coating; (e) partially enlarged view of Fig. 3(d)
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Table 2 EDS test results of coatings

Atomic fraction /%

Region
Ni Ti Si Cu
A 44.20 06.38 06.11 43.31
B 48.74 07.11 07.15 37.00
C 41.72 23.42 17.56 17.30
D 09.33 18.46 04.10 68.11
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Fig. 4 Micro-morphologies of coating 2. (a) OM image; (b) SEM image of central region of coating;
(c) partially enlarged view of Fig. 4(b)
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Fig. 5 Microhardness of coatings
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Fig. 6 Friction and wear test results. (a) Friction coefficient; (b) weight loss
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Fig. 8 SEM morphologies of coatings after dry sliding friction and wear. (a) Coating 1; (b) coating 2
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