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Grinding Force in Rotary Ultrasonic-Assisted Milling and Grinding
of Alumina Ceramics
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Abstract; Experiments were carried out for alumina ceramics with rotary ultrasonic-assisted and ordinary milling-grinding
processes respectively by using a small diameter electroplated grinding wheel. The variation of grinding force with
ultrasonic power, linear speed of grinding wheel, feed rate and grinding depth during milling-grinding of alumina
ceramics was analyzed. The results show that with ultrasonic power from 0 W up to 90 W and other parameters keeping
constant, the grinding force is in decline and the surface topography is significantly improved. As the linear speed of
grinding wheel increases, while the feed rate and grinding depth decrease, the grinding force in both rotary ultrasonic-assisted
and ordinary milling-grinding processes decreases. With the processing parameters in the tested range, the grinding force
in rotary ultrasonic-assisted milling-grinding process is lower compared to the ordinary milling-grinding process. Besides,
the maximum reduction in normal and tangential grinding force of rotary ultrasonic-assisted milling and grinding can
reach 24.17% and 23.30% respectively.
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