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Abstract: In order to enhance the high-temperature oxidation resistance of Ti6Al4V alloy, Ni-48% Mo-32% Si precursor
mixed powders were adopted to prepare the composite coatings by laser cladding. The phase composition, microstructure, high
temperature oxidation resistance and wear resistance of the composite coatings were analyzed, and the corresponding
mechanisms were discussed. Results show that the composite coatings with no cracks have metallurgical bonding with the
substrates. The enhanced phases composed of primary TisSiz/MoSi2/MosSis are well-distributed in the inter-primary a-Ti and
NiTi intermetallic compounds matrix. Relatively dense oxide films consisting of TiO2/Si02/NiO are formed on the surface of
the composite coating, indicating good high-temperature oxidation resistance after isothermal oxidation test at 800 °C for 100 h.

While the oxide films of Ti6Al4V alloy are mainly porous TiOz, and the surface is severely oxidized. The weight gain per unit
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area of the composite coatings and the substrate after oxidation is 1.31 and 23.38 mg/cm®. While the friction coefficients of the

composite coatings and the substrate are 0.44 and 0.52, and their wear rates are 16.2x107° and 22.6x 10 mm*/Nm. This means

that tribological properties of the composite coatings are also obviously improved.
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Table 1 Experimental parameters of wear test

Parameter Value
Load /N 6
Temperature/'C 25
Wear time/min 30
Rotation radius/mm 2
Line velocity/(m-min™") 16.88
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Fig.1 XRD patterns of Ti6Al4V alloy and the laser cladding Ni-
Mo-Si composite coating
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Fig.2 Macroscopic morphologies of laser cladding composite
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Fig.3 SEM microstructure of laser cladding composite coating
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Element content

Region

Ni Mo Si Ti Al

3.2 29 34.0 59.9
B 4.1 11.4 14.4 67.3 2.8
385 1.3 51.8 8.4
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Fig.4 Microhardness profiles of laser cladding Ni-Mo-Si
composite coating
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Fig.5 Calculation of standard free energy of metal oxides
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Fig.6 Oxidation kinetics curves of Ti6Al4V substrate and
composite coating after isothermal oxidation at 800°C for 100 h
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(b) Cross-section of oxide scales on Ti6AI4V alloy
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Fig.7 SEM images of oxide scales on Ti6Al4V alloy after isothermal oxidation at 800°C for 100 h
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Fig.8 SEM images of oxide scales on composite coating after isothermal oxidation at 800°C for 100 h
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Fig.9 XRD patterns of the composite coating surface after
isothermal oxidation at 800°C for 100 h
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Fig.10 Cross-section element distribution mapping of oxide scales on composite coating in Fig. 8(b)
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