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Abstract Single channel laser cladding layer is prepared on Ti811 titanium alloy surface using synchronous powder
feeding laser cladding technology. Microstructure and phase composition of the layer are analyzed with utilization of
X-ray diffractometer, scanning electron microscope and energy dispersive spectrometer. The microhardness of the
layer is measured with utilization of micro-sclerometer, and f{riction and wear properties are measured with
utilization of the friction wear testing machine and the white-light interferometry profilometer. The results show
that the typical Widmanstatten structure is found in the layer. o'-Ti, o-Ti, and B'-Ti are distributed in the crystal
boundary surrounded by o-Ti, and the nano-Tis Al particles are dispersively distributed in the layer. The highest
microhardness of the layer is 480 HV, which is higher than that of the substrate. A large number of nano-Ti; Al
particles are dispersively distributed in the layer. Under the action of particles, the friction coefficient decreases and
the friction and wear properties increase.
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Wear Wear Friction
Material o
depth /pm  volume /pm®  coefficient
Laser
. 51.8 5.46 X107 0.46-0.52
cladding layer
Ti811 alloy 65.3 6.82 X107 0.66-0.72
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(a) Wear morphology of cladding layer; (b) wear morphology of substrate
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Fig. 13 (a) SEM high magnification morphology of wear surface of (a) laser cladding layer and (b) substrate
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