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In recent years, demands for adaptation functional surface to a large-scale and
complex structure have increased. In order to reduce the lead time, a Fast tool servo (FTS)
method has been proposed. In the method, to reduce moving part inertia of the machine tool,
an adjacent to cutting tool is only driven by a highly responsive and highly accurate actuators.
The conventional FTS method has restriction of workpiece shape. Moreover, with increasing
the integrity of textured surface, deterioration factors, such as chattering, and tool wear, have
a great influence while machining.

In this thesis, in order to fabricate micro-scale texture on complex surface with a
FTS, a novel rotary FTS for milling process is developed. Additionally, the machining
condition is monitored by detecting cutting force using its actuator.

The conventional FTS widely employs a piezoelectric actuator. However, because of
requirement of the energy supplying cables, applying to the rotary FTS is difficult. Therefore,
a novel rotary FTS employs a giant magnetostrictive element (GME), which can be driven
without contact using magnetic flux change. On the other hand, under a stress, the GME
changes its magnetic characteristics. In this study, the GME is used not only as an actuator but
also as a sensor to detect its own condition i.e. a displacement, a force, a vibration.

The performance evaluation results confirmed that the developed rotary FTS can
control depth of cut with high response and high precision. Additionally, a developed micro
texture generator installed rotary FTS achieved reduction of the lead time of the generating
micro pattern structure by milling process. Meanwhile, machining condition can monitor by
detecting cutting force based on the proposed method. In consequence, the proposed rotary
FTS can be effective for generation of micro-scale textured surface.
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