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Development of surface finishing technology for complex micro-shaped parts using
the magnetic abrasive finishing process
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Precision machining technology that can finish parts with complex
micro-shapes to a nano-level without damaging the surfaces is in demand in various industrial
fields. In this study, we proposed an ultra-precision machining method that utilizes an alternating
magnetic field, in which the active movement of magnetic particles in the alternating magnetic field

is linked to the abrasive grains, enabling precision machining while dispersing the particles.
Magnetic field analysis was used to determine the optimal magnetic field configuration, and the
formation and operating conditions of the dynamic magnetic brush generated by the magnetic finishing
slurry in an alternating magnetic field were clarified. In addition, in order to realize surface
finishing of parts with complex fine shapes, a new processing device using a 6-axis robot was
developed toward practical application. Detailed finishing experiments were carried out, and the
usefulness of this processing method was proved.
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