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Effect of High Frequency Oscillation on Compression Tests of
Aluminum Cylindrical Specimens

S.W. Kim, Y. S. Lee
(Received September 8, 2016 / Revised October 25, 2016 / Accepted October 27, 2016)

Abstract

Recent researches have reported that the superposition of ultrasonic vibrations in metal forming provides beneficial
effects such as the reduction of forming load, flow stress and interfacial friction which improves the surface quality of end
products. This paper presents experimental investigations on the effects of ultrasonic vibrations in upsetting tests of
aluminum. The ultrasonic exciting system consists of piezoelectric transducer and resonator was designed and constructed to
superimpose high frequency oscillation on the forming tools. Ultrasonic vibration-assisted upsetting tests were performed
for three vibration modes five amplitudes, and the results were compared with those of conventional upsetting tests. The
results showed that the superimposition of ultrasonic vibration reduces the upsetting load, and the load reduction is only
dependent on the amplitude of the applied vibration regardless of deformation histories and vibration modes.
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Fig. 1 Design of ultrasonic vibration booster

Booster

Ti-6Al-4V BLT (Bolt-clamped Langevin transducer)
Longitudinal vibration mode Frequency: 20kHz
(20kHz) Max. Power: 1kW

Amplification ratio: 2.0
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Fig. 3 Ultrasonic generator circuit diagram
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