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Abstract: The silicon carbide nanowire (SiCnw) reinforced Ti60 composite material was successfully prepared by ball
milling and plasma activation sintering technology. Using scanning electron microscope, metallurgical microscope and
electronic universal testing machine, the influence of SiCnw on the microstructure and mechanical properties of the
composite material after 900 “C hot rolling was studied. The results show that adding SiCnw to Ti60 alloy can refine the
grains, reduce the size of the original 8 phase, and increase the number of grain boundary « phase. After hot rolling,
SiCnw is more evenly distributed at the grain boundary and has a pinning effect, and the grain refinement effect is more
obvious. Compared with Ti60 alloy, SiCnw/Ti60 composite material has better high temperature performance, and its
tensile strength is increased by 9.2% , 6. 7% and 2. 2% respectively at 500 °C, 600 °C and 700 °C. SiCnw has a
significant effect on the microstructure and high temperature mechanical properties of Ti60 alloy.
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Fig. 1  Morphology of Ti60 alloy powder
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Fig. 2 Flow chart of SiCnw/Ti60 composite preparation process
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Fig. 3 SEM morphologies of ball-milled SiCnw/Ti60 powder: (a) mixed powder; (b) local enlarged image
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Fig. 4 Metallographic structures of sintered and hot-rolled Ti60 alloy and SiCnw/Ti60 composite: (a) Ti60 alloy, as-sintered;
(b) SiCnw/Ti60 composite, as-sintered; (c) Ti60 alloy, as-hot-rolled; (d) SiCnw/Ti60 composite, as-hot-rolled
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Fig. 5 Curves of tensile properties vs. temperature of

Ti60 alloy and SiCnw/Ti60 composite
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Fig. 6 Tensile fracture morphologies of Ti60 alloy and SiCnw/Ti60 composite at different temperatures: (a) Ti60 alloy, 25 °C;
(b) SiCnw/Ti60 composite, 25 C; (c¢) Ti60 alloy, 600 C; (d) SiCnw/Ti60 composite, 600 C
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