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Ultrasonic vibration Frequency f 22.15 kHz
Applied voltage V,., | 50 V
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Grinding method Surface plunge grinding
(Down cut)
Grinding wheel SD800S150V
Dimensions: #180 x {15 mm
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Dimensions: /12 x w10 x {0.5 mm
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Investigation of Material Removal Mechanism in Precision Grinding for
Bioceramics
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With an aging population, the development of artificial joints that can be used to semipermanently elongate the productive age range,
independence, and self-reliance of elderly people has become increasingly important. As an advancement in this field, new materials referred to as
“bioceramics” are being used as construction materials of artificial joints. Bioceramics exhibit not only high wear resistance and corrosion
resistance but also biological compatibility; however, these materials are hard and brittle. Moreover, manufacturing artificial joints requires high
accuracy, a high-quality surface, and high-efficiency machining. Generally, grinding provides sufficient efficiency and accuracy as a machining
process. In this study, we propose a fundamental material removal mechanism for the precision grinding of bioceramics. In particular, the
topographical features of a diamond grinding wheel working surface and the wear characteristics of the grain cutting edge in the grinding process

are investigated. The results demonstrate that the grinding wheel surface is closely related to the efficiency of a grinding process based on small

grinding forces.
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