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Abstract: High-hard SiC film was developed on Ti6Al4V alloy using magnetron sputtering technique
at room temperature, and its microstructure, nanoindentation and friction/wear properties were inves-
tigated. The results show that the SiC films were amorphous and exhibited the nano-hardness of
26. 8GPa and the elastic modulus of 229. 4GPa. As sliding against Si; N, ball (2Zmm in radius) using
ball-on-disc type wear tester under Kokubo SBF at room temperature, the SiC films exhibited the spe-
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cial wear rate in the magnitude order of 10> mm’ m ' N ' and the friction coefficient of about 0. 173

and 0. 280 at the load of 50g and 200g. The higher friction coefficient is primarily due to itself break-

age of the SiC films.
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Table 1 Deposition parameters of films
Parameter Value
Background pressure/Pa 2.5X10°°

Substrate temperature/C 25
Magnetron sputtering technology RF
Working gas (argon) pressure /Pa 2.0
Argon gas mass flow rate/(mL « min~ ') 65
Power/W 200
Time/min 240
Target-substrate distance/mm 70
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Fig. 1 SEM morphology of the SiC films
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Fig. 2 SEM photography of cross-section of the SiC-Ti6 Al4V
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Fig. 3 XRD pattern of the SiC-Ti6 Al4V
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Fig. 4 Nano-indentation load & displacement curves
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Table 2

Average values of nano-hardness (H) and

elastic modulus (E)

Films-substrate system H/GPa E/GPa

SiC-Ti6Al4V 26.8 229.4
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Fig.5 Variation of [riction coefficient with wear time
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Table 3 Specific wear rate for the SiC film

Wear rate/

Material Load/g Time/h ‘
(10 " mm* m ! N D)
SiC in 50 0.5 34.362
SiC-Ti6Al4V 200 2.1 11. 749
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Fig. 6 SEM morphologies of worn track of the SiC films
(a)bare Ti6Al4V(50g/0. 5h) ; (b) SiC-Ti6 Al4V (50g/0. 5h, SBF) ; () SiC-Ti6 Al4V(200g/2. 1h, SBF)
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