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In recent years, the demands for mirror finishing by cutting have increased, because the surface quality requirement in die
and mold has become severer. In order to realize mirror surface finish by cutting, it is necessary to reduce the influence of
tool non-repeatable run-out (NRRO) on machining surface. Rolling bearings used in a spindle for machine tools may cause
NRRO of cutting tool due to rolling element revolution. In order to reduce the influence of NRRO on machining surface, an
excitation system that can generate counter excitation force has been proposed in this study.

This thesis consists of 5 chapters, and the contents of each chapter are as follows.

In Chapter 1, machining experiment while measuring tool run-out results confirmed that when using a single flute tool,
repeatable run-out (RRO) does not affect machining surface, but NRRO does. These results show the importance of NRRO
reduction.

In Chapter 2, the concept of the proposed excitation system and the evaluation method of NRRO in the relative
displacement between the tool and the workpiece (NRROT) are described.

In Chapter 3, the evaluation of the excitation system is described. Excitation experiment results confirmed that the proposed
excitation system can reduce NRROT. Furthermore, actual cutting results confirmed a correlation between the reduction of
NRROT and the reduction of the influence of NRRO on machining surface.

In Chapter 4, the improvement of the machining surface quality by the two-axes simultaneous excitation system is
described. Excitation experiment results confirmed that NRROT in XY plane can be reduced by the two-axes simultaneous
excitation system with two excitation units arranged orthogonally in Y-axis and X-axis. Furthermore, actual cutting
experiment results confirmed that the difference in the height of neighboring cusps reduced by excitation. It implies the
improvement of the machining surface quality.

In Chapter 5, the reduction of the influence on machining surface caused by NRRO of rolling bearing spindle for machine
tools is summarized.
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