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Creation of non-circular and non-axisymmetric inner cylinder machining method by
controlling the axis" center position of the machine tool spindle

Morimoto, Yoshitaka
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EV motor casings, which are key parts of automobiles, cylinders, which are
parts of automobile internal combustion engines, and EV motor casings, have a roundness of several
tens of p m due to thermal deformation. It becomes a non-circular cross-sectional shape of several
tens of p m due to elastic deformation and thermal deformation during fastening. In this research,
the main shaft and the motor stator are supported by electromagnetic force without contact, and a
bearingless motor is built into the main shaft to generate radial force and rotational torque at the

same time. With this spindle, we developed and applied the world"s first high-performance spindle
to create the inner cylinder shape of EV motors and internal combustion engines with high precision
by performing boring processing by independently calculating non-axisymmetric non-circular inner
cylinder machining. We establish the processing technology that was used.
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Fig.1 Diagram of non-circular machining
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Fig.2 A schematic diagram of developed spindle unit
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Fig.3 Simple model of spindle
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Fig.6 Block diagram for axial center position control
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