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EEER (EX) Estimation of tool vibration displacement by using hybrid spindle system for
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ZERR R DMEE (FEX) : The purpose of this study is to highly accurately estimate the deflection at

the cutting edge of a small-diameter end mill using gap sensors built into a hybrid spindle
supported by ball bearings and magnetic bearings. Cutting experiments were conducted in which the
axial depth of cut increased linearly. The effectiveness of the method for estimating the
displacement of the tool at cutting point from the displacement of the lower end of the tool holder
to which the silicon steel plate is fixed, measured by a gap sensor, was verified. In cutting tests,

the machining error in the feed direction tended to qualitatively coincide with the cutting force
in the vertical direction for both down—cutting and up—cutting.
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