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A Study on the Fabrication of Prototype Ultrasonic Machine Tool
and It's Experimental Machining

J. K. Kim(Graduate School, INJE Univ.), Y. W. Seo(Mech. Eng. Dept.,, INJE Univ.)

ABSTRACT

In this report experimental ultrasonic machine system has been fabricated and experimental machining has been
performed using glass as a workpiece material. As grit size increases, material removal rate(MRR) was observed to
be increased at decreased applied tool pressure on the workpiece, however at the higher applied pressure above 2~4
keg/en' for smaller grit size, the MRR was not increased. Also better surface roughness was obtained for smaller grit
size. Microchipping was observed from the microscopic examination and the pattern is similar to the iso-stress field
where cracking is considered to be initiated near the surface.
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Fig. 1. Schematic diagram of Ultrasonic machine tool
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Fig. 2. Sketch of the machine fixture
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Fig. 3. Material removal by Hammering
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Fig. 4. Material removal rate with pressure
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Fig. 5(a). Photograph of workpiece according to grit

size(SiC, #600, 1.4umRa, 20X)

Fig. 5(b). Photograph of workpiece according to grit
size(SiC, #400, 2.4umRa, 20X)

Fig. 5(c). Photograph of workpiece according to grit
size(SiC, #240, 4.0ymRa, 20X)
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Fig. 6. Photograph of material removal by
Hammering(Glass, Top view, 50X)
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Fig. 8. Internal Equivalent Stress Field due to Surface
Loading simulating microchipping
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