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Elliptical Trajectory Deflection and Correction of Orthogonal

Excitation Ultrasonic Vibration Cutting Device

ZHANG Jun, PI Jun, LUO Wenyu, JIANG Tao, HOU Dapan, CAO Zhonghe
(School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China)

Abstract: A kinematic model of the tool tip trajectory of two-dimensional orthogonal flexible guided wave
UEVC device is established in order to study the formation and control of the tool tip trajectory in ultrasonic el-
liptical vibration cutting (UEVC) and to solve the problem of non-orthogonal ellipse of the tool tip trajectory.
The causes of non-orthogonal elliptic trajectory at 90° phase difference were analyzed theoretically, the tool tip
trajectory correction model and the tool tip trajectory deflection model were then developed based on orthogonal
elliptic trajectory. Experiments were finally conducted to verify the tool tip trajectory correction model. It shows
that, in comparing with a deviation angle about 8. 68° before the correction, the corrected trajectory brought a-
bout a deviation about 1.67°. It suggests that the model can effectively correct the tool tip trajectory and pro-
vide a theoretical basis for further research on tool tip trajectory deflection and variable tool tip trajectory ultra-
sonic vibration machining in terms of trajectory control.
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Fig.6 Schematic diagram of the experimental system
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