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Grinding Force Modeling for Ultrasonic ELID Composite Grinding

ZHAO Bo LIU Zhe ZHENG Youyi BIAN Pingyan
(School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454000)

Abstract Based on electrolytic principle and the kinematics analysis for single abrasive grit with ultrasonic vi-
bration , the mathematical model of grinding force for ultrasonic ELID composite grinding is proposed. The analysis and
simulation are conducted to the model. The analysis of the model shows that: ultrasonic vibration changes the motion
trajectory of the abrasive grains, and the undeformed chip thickness is reduced under the same conditions. The in-
process dressing of grinding wheel maintains the abrasive grits in the fengrui state, but also affects the actual depth of
cut of the grinding wheel. All that will impact on the grinding force. The grinding force decreases with the increase of

ultrasonic vibration frequency and amplitude, the electrolysis voltage, the pulse ratio, the electrolyte resistivity, and

increases as the depth of cut, the workpiece speed increases.
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Fig.1 Schematic illustration of ultrasonic ELID composite grinding
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Fig.2 Cutting trace of a single abrasive grains in
axial direction with ultrasonic vibration
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Fig.4 Simulation of the modeling
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