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Numerical Study on Ultrasonic Elliptical Vibration
Cutting of Aviation Aluminum Alloy

DONG Huiting,ZHANG Minliang, LI Ying, CHEN Jiaxin, LIU Xiaofeng

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract; In order to study the influence of cutting speed, cutting depth, amplitude and frequency of 7075 aviation
aluminum alloy under UEVC ( Ultrasonic Elliptical Vibration Cutting) on cutting force and cutting temperature, a
simulation model was established by Abaqus finite element software, and the influence of different cutting methods on the
mechanical properties of aviation aluminum alloy was compared and analyzed. The results show that in the UEVC
process, with the increase of cutting speed and cutting depth, the cutting force and the cutting temperature increase
gradually; with the increase of amplitude and vibration frequency in X direction, the cutting force and cutting
temperature decrease gradually; the cutting depth has the most obvious effect on cutting force. Compared with CC
( Conventional Cutting) , UEVC can significantly reduce the cutting force and cutting temperature, which is an effective
machining method to improve the cutting performance of aviation aluminum alloy.
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Table 1  Cutting conditions
Wikl V/(m - min~') a,/mm A/pm A /pm - f/kHz
A 20,40,60 0.2 10 5 20
B 40 0.1,0.2,0.3 10 5 20
C 40 0.2 6,8,10 5 20
D 40 0.2 10 5 20,30,40
LA H 40 0.2
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Figure 6  Cutting force of different cutting methods
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Figure 9 Cutting force at different cutting speeds
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