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Devlopment of high-speed spindle with pressurized bearings achieving improved
thermal stability
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In order to realize hi?h-precision machining of ultra-precision parts with
fine shapes, which is increasing in the medical, electronics, automotive, and other fields. This
research project focused on the development of a rotating mechanical system, namely spindle system,
to be mounted on a machine tool. In particular, the thermal deformation of the spindle caused by
changes in the amount of heat generated during machining is directly affect to machining errors.
Thus, the temperature and deformation performance of the developed spindle were investigated through
experiments and analysis using a three-dimensional analytical model. Furthermore, a reduction of
spindle temperature change was achieved using a developed temperature control system.
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