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Material Removal Mechanism of Rotary Ultrasonic Micro—Machining and Testing
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Abstract Through analyzing material removal mechanism of rotary ultrasonic machining, a model of machining
efficiency is established and the processing parameters in the model are discussed in this article. By comparing four
different materials inclding PZT piezoelectric ceramics, organic glass, glass steel and red cooper on single ultrasonic
and rotary ultrasonic machining testing, the machining stabilization and efficiency of rotary ultrasonic are studied.The
tests prove that rotation can significantly improve ultrasonic machining efficiency and keep the original precision.
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Fig.1 Principle of rotary ultrasonic machining
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Fig.2 Mechanism of rotary ultrasonic material removal
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Fig.3 Locus of particle
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Fig.4 CNC rotary ultrasonic machine
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Fig.5 Appearance of tool head
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Fig.6  Oscillogram of ultrasonic amplitude
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Fig.7 Enlarged result of cooper under microscope
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Fig.8 Enlarged result of glass under microscope
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Fig.9 Enlarged result of glass steel under microscope
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Fig.10 PZT piezoelectric ceramics enlarged
result under microscope
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Tab.1 Machining depth of different material mm
T E<i] AYLIEE BB EHEEE

e e 1.40 1.10 1.50 2.00
i 0.50 0.20 0.60 0.80
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