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Evaluation of the CNC grinding machine
for ultra-precision machining of advanced materials
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Mechanical engincering, Korea Advanced Institute of Science and Technology

ABSTRACT
The three axis CNC grinding machine tool for ultra-precision mirror surface grinding of advanced materials such as ceramics and
other hard and brittle materials was designed and manufactured. The grinding machine is composed of the air spindle. the high
damping resin concrete bed. and the three axis CNC controller with the high resolution AC serve motor. To investigate the dynamic
propertics of the grinding machine. the natural frequencies of the spindic and the headstock were experimentally measured. The
truing method using the break truer to revise the shape of the metal bonded diamond wheel was developed. From the results of the

machining using the prototypc three axis CNC grinding machine manufactured, the mirror surface were achieved.
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Fig. 4 Basic principle and dressing cycle of the electrolytic
in-process dressing

(a) basic principle  (b) dressing cycle
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Fig. 7 Electrolytic in-process dressing(ELID) curve
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Table.] Surface roughness w.r.t. the mesh size of the
grinding wheel

Nunberof wheel mesh 325 1200 4000
Averagesfaceoughness | 0.14~05  004~008  0(065~001
Ry Gm
Maxirmum srface oughness | 1533 0506  0O31~00
Ry Qo)
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