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Table 3 Parameters of ultrasonic impact test
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Table 4 Chemical composition of 304 SS
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Table 5 Typical parameters of two lubricants
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Table 6 Parameters of friction test with different passes
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Fig.2 The surface residual stress of titanium alloy under UIT
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Fig.3 The surface roughness of titanium alloy under UIT
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Research on the Effect of Ultrasonic Impact Strengthening on the Surface
Property and Wear Properties of Titanium Alloy
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Abstract: The poor wear resistance of titanium alloys severely limits their application in the aerospace field. In order
to study the mechanism of improving wear resistance of Ti-6Al-4V (TC4) titanium alloy after ultrasonic impact
strengthening, ultrasonic impact strengthening test of Ti-6Al-4V (TC4) titanium alloy was conducted. The influence
rule and sensitivity of ultrasonic impact treatment process parameters (tool diameter, air float table pressure, impact
pass, tool head shape, feed step) on the surface quality and performance of titanium alloy were investigated. It was
found that when the ball head tool was used, the pressure of air float table was 0.45MPa, and the feed step was
0.3mm, the ultrasonic impact strengthening had the most obvious improvement on the wear resistance of titanium
alloy. Through the study and analysis of the tribological test results such as friction coefficient, ball grinding spot
diameter, disk wear rate and surface topography, it is found that the wear resistance of titanium alloy after ultrasonic
impact strengthening treatment is improved by the joint action of compressive stress suppression crack mechanism,
surface hardening strengthening mechanism and gully oil storage mechanism. The actual enhancement effect of
ultrasonic impact treatment on the wear resistance of titanium alloy was verified.
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