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Fig.3 Design of non-resonant vibration system design
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Fig.6 Dynamic model of ultrasonic vibration assisted milling at different directions
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Development of Ultrasonic-Assisted Machining Based on Local Resonance

ZHAO Bo', BIE Wenbo', WANG Xiaobo', CHEN Fan’, ZHAO Chongyang'

(1. School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454003, China;

2. School of Electrical and Mechanical Engineering, Pingdingshan University, Pingdingshan 467000, China)

[ABSTRACT] This paper aims to promote the application of local resonance in ultrasonic-assisted machining and real-

ize active and controllable manufacturing. From the phenomenon of local resonance in ultrasonic-assisted machining, the

authors discuss its mechanism and introduce other theories based on local resonance. Simultaneously, the application of lo-

cal resonance in simple and complex systems, and the non-resonant design theory applied in ultrasonic gear machining and

ultrasonic-assisted grinding are discussed respectively. Then the stability of ultrasonic vibration based on local resonance

theory is also discussed. Furthermore, the development trends and the noteworthy issues of local resonance are prospected

on account of its advantages in order to provide reference for it development.

Keywords: Ultrasonic-assisted machining; Acoustic system; Local resonance; Non-resonant design theory; Stability
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