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Study on highly efficient ultra-precision polishing that maintains shape
accuracy by combined application of magnetic and electric fields
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In this study, characteristics of precision polishing at the simultaneous

application of electric and magnetic fields on micro-V shaped grooves carved on a plate with using a
magnetic compound fluid involving abrasive grains were investigated. At the polishing of the
V-grooves when pulsed magnetic and electric Tields were applied, the overall surfaces of the
V-groove were elucidated to be precisely polished while maintaining the shape accuracy. In addition,
the characteristics of the torque which acts on the tool were clarified under respective conditions
of the application of each magnetic and electric field as well as under the simultaneous condition
of the application of both the fields on the MCF based processing fluid. As a result, the ER effect
of this processing fluid and the effect of the simultaneous application of the fields on the
polishing were elucidated.
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DC 0 40 7.18 0.149 0.049 0.33

DC 750 40 7.23 0.146 0.047 0.33

Pulse 0 80 6.26 0.136 0.072 0.53

Pulse 750 80 9.86 0.132 0.053 0.40
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