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Fig.1 Illustration of rotary ultrasonic machining
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Fig.2 Illustration of rotary ultrasonic drilling/milling
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Fig.3 Illustration of elliptical vibration

cutting
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Fig.4 Illustration of ultrasonic elliptical vibration
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Fig.5 Generation methods for longitudinal-torsional vibration
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Fig.6 Generation methods for longitudinal-bending and double bending vibration
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Fig.7 Illustration of material removal by abrasives of tool’ s end face and side face
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Fig.9 Machining mechanism of rotary ultrasonic longitudinal-torsional vibration

machining of brittle materials
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[ABSTRACT]

The rotary ultrasonic machining (RUM) is a superior method for the high-efficiency, precise and low-

damage machining of advanced aviation materials. In the conventional RUM, an ultrasonic-frequency longitudinal vibra-
tion is utilized on the high-speed rotational tools. However, in the rotary ultrasonic elliptical machining (RUEM), a 2-D
elliptical vibration is utilized instead of the conventional 1-D longitudinal vibration to further improve the performance of
RUM. Since the invention of the RUEM, many relevant researches on RUEM have been carried out. The basic principles of
RUEM and vibration types including longitudinal-torsional, longitudinal-bending and double bending are briefly summa-
rized. The research advances of RUEM from equipment to process, and including both abrasive machining and cutting are
presented. Furthermore, the development trends of RUEM including machining mechanism, applications on new materials,
and tools with multiple degree of freedoms are prospected.

Keywords: Rotary ultrasonic machining; Elliptical vibration; Aviation materials; Longitudinal-torsional coupled vibration;
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