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Abstract

In order to study the influence of ultrasonic vibration on machining during the grinding process, a
mathematical theoretical model and simulation were conducted on the motion trajectory of a sin-
gle abrasive particle. Based on the kinematic simulation of a single particle, a mechanical model
for ultrasonic vibration grinding of silicon carbide was established. The results showed that with
the addition of ultrasonic vibration, the length of the motion trajectory of the abrasive particle per
unit time also increased; Within the selected process parameter range, high grinding wheel speed
and high ultrasonic vibration frequency can effectively reduce grinding force. Small feed rate and
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cutting depth can also effectively reduce grinding force. After adding ultrasonic vibration, the
maximum reduction in grinding force can reach 21.1%.
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Figure 1. Ultrasonic vibration grinding process diagram (overview on the left and top view on the right)
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Figure 2. Single abrasive particle motion trajectory diagram
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Figure 3. Ultrasonic vibration abrasive particle motion trajectory under different process parameters
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Figure 4. Decomposition diagram
of single abrasive grinding force
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Figure 5. Schematic diagram of the relationship between wear
area rate and grinding force
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Figure 6. Diagram of the relationship between processing parameters and grinding force
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