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Cutting Mechanism Research and Experimental Study on Axial
Ultrasonic Vibration Assisted Drilling

TIAN Ying-jian, ZOU Ping, CHEN Shuo, WEN Quan
(School of Mechanical Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author;ZOU Ping, E-mail: pzou425@ 163. com)

Abstract; An axial ultrasonic vibration assisted drilling method was proposed for solving problems
such as difficulties in chip breaking, chip removal and poor processing quality in traditional
drilling process. Motion characteristics and chip breaking mechanism were studied, and the
comparative tests of conventional drilling and axial ultrasonic vibration assisted drilling were
performed on the 45" steel using an own-designed axial ultrasonic vibration assisted drilling
system. Investigations were done toward the machining precision of holes, surface morphology
and the shape of chips. The experimental results demonstrate that axial ultrasonic vibration assisted
drilling can effectively reduce the surface roughness and improve the microscopic morphology
compared with the traditional processing. In addition, variance analysis is used for data
processing, indicating that the spindle speed and ultrasonic amplitude have significant influences
on the surface roughness, and the processing effect is best when the amplitude is 20 wm and
spindle speed is 450 r/min.
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edge in traditional drilling and axial
ultrasonic vibration assisted drilling
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Fig. 4 Surface microstructure of the holes
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Fig. 6 Influence rule of ultrasonic amplitude on
the surface roughness
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