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Investigation on Ultra-fine Polishing of Functional Hard—Brittle Materials with
Magnetic Compound Fluid (MCF) Slurry

Experimental Investigation on the Fundamental Characteristics of Mirror Polishing of Zirconia

Yongbo Wu', Masakazu Fujimoto'~*, Mitsuyoshi Nomura'

! Department of Machine Intelligence and Systems Engineering, Faculty of Systems Science and Technology, Akita Prefectural
University

2 Department of Mechanical Engineering, College of Science and Engineering, Aoyama Gakuin University

Zirconia (ZrO») is a fine ceramic with excellent physical and chemical properties and is extensively used in industry. To further expand its
applications, the surfaces of zirconia parts should be precisely polished with high efficiency as the final process in their fabrication. However,
with conventional polishing techniques, achieving a high work-surface quality at a low cost is difficult. Therefore, in this study, a novel polishing
method that employs magnetic compound fluid (MCF) slurry is proposed. An existing experimental rig was modified and used to investigate the
fundamental polishing characteristics. The obtained results indicated that (1) the work surface with an original roughness of 300 nmRa was
polished to a final roughness of less than 10 nmRa within 1 h; (2) higher MCF slurry concentrations led to a more rapid decrease in surface
roughness. However, at high concentrations, craters with a depth of several nanometers were formed on the work surface, which led to difficulty

in decreasing the roughness to less than 2 nmRa; and (3) the observed craters were caused by the dragging effect of large abrasive agglomerates.
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