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Wear characteristics of cutting tools in ultrasonic vibration assisted scratching

high volume fraction SiC particle reinforced aluminum matrix composites
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Abstract: To study the wear mechanism of diamond cutting tools in rotary ultrasonic machining high
volume fraction SiC particle reinforced aluminum matrix composites, a conical single diamond tool
was prepared to conduct ordinary wear test and ultrasonic vibration assisted wear test respectively. By
comparing and analyzing the results, the influence of ultrasonic vibration on the grain wear of diamond
cutting tools was obtained in grinding high volume fraction SiC particle reinforced aluminum matrix
composites. The results show that the diamond grain mainly undergoes macro— cracking and abrasion
in ordinary wear test, while the form of diamond grain wear is mainly micro-breaking and abrasion in

ultrasonic vibration assisted wear test. The ultrasonic vibration can reduce the cutting force and the
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friction coefficient. The adhesion between the diamond grain and the material is alleviated. The

velocity of the diamond grain is superimposed with vibration velocity along the axial direction. So its

speed increases when the diamond grain cuts into the material and small cracks in the diamond grain

expand. Moreover, the direction of the cutting force is constantly changing to make it difficult to form

large macro-crack, so that the service life of diamond grain is prolonged.

Key words: mechanics; ultrasonic vibration; SiC particle reinforced aluminum matrix composites;

wear rule; diamond cutting tool
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Fig.5 Wear process of diamond grain in ordinary wear test
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Fig.12 Cutting angle and force of diamond grain in ultrasonic vibrating assisted wear test
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