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Characteristic analysis of low frequency vibration forming

C. J. Park, J. P. Choi, D. Y. Park, N. P. Hong, H. J. Lee, N. K. Lee, S. O. Kim, Andy Chu, B. H. Kim

Abstract

In this paper, the low frequency vibration forming system is developed for micro-patterns formation on the metal
substrate. many researchers have studied about micro-forming technologies such as micro deep drawing, press forming,
forging, extrusion etc. for the formation of precise micro-patterns on the surface of metal substrates, multi-step forming
process must be used to improve qualifies of the deformed patterns. Since the low frequency vibration forming system
could easily deform the surface of metal substrates, several steps of multi-step forming process should be removed by
using the low frequency vibration forming system. In order to find optimal process conditions, we have carried out low
frequency vibration forming process with varying the vibration frequency from 110Hz to 500Hz.
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Fig. 1 Designed of the desktop micro forming system
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Fig. 2 PZT vibration part of the desktop micro
forming system
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Fig. 3 Schematic of the desktop micro forming system

Fig. 4 The desktop micre forming system
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Fig. 5 The measuring range of formed patterns
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Fig. 6 2nd shape of the mold patterns
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Fig. 7 Comparison of the shape of the pattern
according to ultrasonic and Low frequency forming
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Fig. 8 Comparison of sectional form at non-vibration
and vibration frequency(110Hz) forming process
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Fig. 9 Comparison of the sectional form according to
varying the vibration frequency (110Hz~500Hz)

Fig. 10 The profile measuring line
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(c) Square pattern at the vibration forming
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(d) Square pattern at the non vibration forming
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Fig. 11 The measuring Results of the non vibration

& vibration forming process
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