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Sophistication of air turbine-driven aerostatic spindle and improvement of the
performance of planetary milling
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The goal of this research was to apply pneumatic servo _control technology to
achieve high performance of air turbine spindles used in ultra-precision machining, and to achieve
high precision and high efficiency in cutting by such spindles. Specifically, the research was
conducted on four points as follows: "Control of spindle position and stiffness of aerostatic
bearing type air turbine spindle™, "Study on tool wear estimation for small diameter ball end mill
milling"”, "Research on breakage detection based on the breakage mechanism of small-diameter drills"
and "Dynamic characteristics of magnetorheological fluid brake for use with air turbine spindle” .
By integrating these technologies, the high functionality of the planetary milling unit can be
established.
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