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ABSTRACT The effects of load and sliding velocity on the wear rate of Ti-6A1-4V alloy in vacuum
(10=% Pa) were studied, and the microstructural analysis of the worn surface of Ti~6Al-4V alloy were
carried out. The results show that the wear rate of Ti-6A1-4V alloy increases with increasing the load
and sliding velocity. The worn surface is characterized by a step—like morphology with the layered
structure, which is a result of forming a special deformed-stacked layer due to pushing and rolling of
material at the contacting spot of the Ti—6Al-4V alloy. Microstructural analysis indicates that the
so—called deformed—stacked layer presents a fine microstructure with a gain size range of 50-100 nm
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and a thickness of more than 50 mm.
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Fig.1 Wear rate of Ti-6A14V alloy as a function of the
sliding velocity under different loads
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Fig.2 Relationship of mass loss of Ti—6Al4V alloy and
sliding distance under 0.6 m/s and 50 N
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Fig.3 Surface morphology (a) and its XRD pattern
(CuK4) (b) of the GCr15 steel worn under 0.6 m/s
and 50 N (A—primary wear trace, B—Ti material
migrating layer)
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Fig.4 Morphologies of the worn surface (a) and layered
debris (b) of Ti-6Al-4V alloy under 0.6 m/s and
50 N
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Fig.5 TEM morphology showing microstructure fined
(grain size ranging from 50 to 100 nm) and dis-
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Ti-6Al-4V alloy after wear under 0.6 m/s and
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