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Development of High Precision Silicon Nitride Balls

Y. MAEDA

The application of ceramic ball bearings using silicon nitride balls has been expanding in the machine tooal,
chemical, semiconductor and other industries.

Silicon nitride shows superior characteristics compared with conventional high carbon chromium steel.
However, the machinability of this ceramic is not good as predicted from its physical properties.

Herein, the cutting and grinding processes and acuracy of developed silicon nitride balls are shown and
discussed.
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Schematic of grinding machine
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Grinding process and diamond grains
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Surface roughness at each grinding process
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Sphericity at each grinding process
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Micrograph of ball surfaces by SEM
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Accuracy of bearing steel balls and ceramic balls for HDD

spindle bearings
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