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Characteristics of High-Aspect-Ratio Ultrasonic
Machining of Glass

Y. J. Shin, H. Y. Kim, L. B. Chang, B. H. Kim and B. H. Jeon

Abstract

An ultrasonic machining process is efficient and economical means for precision machining of glass and
ceramic materials. However, the mechanism of the process with respect to the crack initiation and
propagation and the stress development in the ceramic workpiece subsurface are still not well understood.
In this research, we have investigated the basic mechanism of ultrasonic machining of glass by the
experimental approach. For this purpose, we designed and fabricated the desktop micro ultrasonic machine.
The feed is controlled precisely by using the constant load control system. During machining experiments,
the effects of abrasive characteristics and machining conditions on the surface roughness and the material

removal rate are measured and compared.
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Fig. 1 Mechanism of ultrasonic machining
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Fig. 7 SEM image of mchined surface
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Fig. 8 Effect of the grit size on the MRR
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Fig. 9 Machined surface with respect to grit size
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Fig. 10 Machined surface with respect to grit types
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Fig. 11 Machined shape with respect to grit types
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