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Effect of Hard Sand on the Impact Wear Behavior of TC4 Alloy

WU Songbo, CAI Zhenbing’, LIN Yu, LI Zhengyang, ZHU Minhao

(Tribology Research Institute, Southwest Jiaotong University, Sichuan Chengdu 610031, China)

Abstract: The impact test of TC4 titanium alloy with the environment hard sand was carried out, using a new kind of
impact wear test rig. The effects of particle size (120~380 um) and impact cycle were studied. The results show that the
size of sand particles significantly affected the impact wear behavior. In the process of impact, hard sand particles cut
and squeezed the sample surface constantly, resulting in increasing loss of material. As the particles size was increased,
the wear area increased, and the peak of impact force, the wear depth and the energy absorption rate of the interface
increased firstly and then decreased. Increasing the impact cycles increased both the peak of impact force and the energy
absorption rate, and the wear was severe. The wear mechanism of TC4 titanium alloy in hard sand environment mainly
indicated microscopic cutting and exfoliation generated due to the edges of sand.
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Fig. 1 The schematic diagram of impact wear tester with particles
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Fig. 2 Effect of size of sand particles on impact kinetic response
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Fig. 3 The kinetic energy effect by different sizes of sand particles
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Fig. 4 Profile, area and depth off wear scars
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Fig. 5 SEM micrographs of wear scar produced by of different size of sand particles
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Fig. 6 Effect of impact cycle on impact kinetic response (particle size 212 pum)
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Fig. 7 The kinetic energy effect by different size of sand particles (particle size 212 pum)
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Fig. 9 Analysis of the impact wear scar with different impact cycles (particle size 212 pm)
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