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Abstract In order to simultaneously improve the high—-temperature wear and oxidation resistance of Ti6Al4V
alloy, the composite coatings are prepared on the surface of Ti6Al4V alloy by laser cladding with the precursor
mixed NiCr/Cr;C.— Al- Si powder. Microstructure, wear and high temperature oxidation resistance of laser
cladding coatings are analyzed. The results show that TiC, Ti;Si; and Cr;Si particulate reinforced y —Ni/ALCr;
matrix composite coatings are formed. The average micro—hardness of the composite coating is 750 HV,;, and
is almost twice as much as that of Ti6Al4V alloy. At room temperature, compared to Ti6Al4V alloy, the
composite coating exhibits excellent tribological property due to its high hardness. While at high temperature
of 600 C, the formation of protective transferred layers between the sliding surface of Ti6Al4V alloy and the
ceramic couple can play a positive self-lubrication role. Compared with the Ti6Al4V alloy, the wear resistance

of the composite coating has slight decrease because of the formation of micro—cracks on the worn surface at
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high temperature. After isothermal oxidation tests at 800 ‘C for 32 h, the Ti6Al4V alloy is oxidized quickly
because of the high affinity of Ti towards O and the non- protective oxide scales of TiO,. The composite
coating can form continuous AlLO;, NiO and Cr,O; oxide scales on the surface, which is more protective than
TiO.. The high-temperature oxidation resistance of the laser cladding composite coating is approximately 8.4
times higher than that of the Ti6Al4V alloy.
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Fig.1 Microstructure of precursor composite powder
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Fig.2 SEM micrographs showing microstructure of laser cladding composite coating. (a) Overview; (b) bonding zone;
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Fig.3 XRD patterns of the laser cladding composite coating
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Table 1 EDS analysis in different areas of the laser cladding composite coating (mass fraction, %)

Area C Ni Al Si Ti Cr V
A 6.84 11.72 52.26 6.49 1.81 20.88 -
B 6.67 4.00 10.67 6.30 63.74 5.52 2.89
C 4.57 1.56 1.43 23.74 45.47 19.62 3.61
D 7.09 6.42 18.05 0.93 50.15 17.36 -
E 8.36 1.37 1.99 28.66 21.79 37.8 -
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Fig.4 Cross—section microhardness profiles of the laser cladding composite coating
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Fig.5 Variation in friction coefficients of Ti6A14V alloy and the composite coating with sliding time
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Fig.6 Wear rates of Ti6A14V alloy and the laser cladding composite coating
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Fig.7 SEM micrographs showing morphologies of worn surface and wear debris at room temperature.

(a) (c¢) Ti6A14V alloy; (b) (d) composite coating
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Fig.8 SEM micrographs showing morphologies of worn surface and wear debris at high temperature.

(a) (c) Ti6A14V alloy; (b) (d) composite coating
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Fig.9 Relative oxidation resistance of the laser cladding composite coating with reference to Ti6Al4V alloy

after isothermal oxidation at 800 °C for 32 h
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Fig.11 SEM micrographs showing morphologies of oxide scales. (a) Ti6Al4V alloy; (b) composite coating
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