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Abstract : The purpose of this study is to improve the performance (efficiency and accuracy) of cylindrical
knife cutting tool-based cork sheet punching by utilizing the energy of low-frequency and ultrasonic
vibrations. Double-vibration sheet punching experiments were conducted in which an ultrasonic vibration
and a low-frequency vibration were added simultaneously (in the punching direction) to a knife cutting tool
and a cork sheet work piece, respectively, and analyses were made based on the punching loads measured.
The average measured punching load and punching work values for the double-vibration sheet punching
method were lower, without exception, than those for the conventional (i.e. non-vibration) sheet punching
method. The analysis results also show that the punching load and punching work reduction effect is larger
(i.e. punching performance is higher) when both the low-frequency and ultrasonic vibrations are added than
when only one of the 2 types of vibration is added.
Key word : ultrasonic vibration, low-frequency vibration, punching load, punching work
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