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(Hidenori Shinno Group)

(Research Field)

Realization of innovative ultraprecision machine tools for a future manufacturing environment and establishment of a design

methodology for mother machine and ultraprecision machining technologies.
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(Current Topics)
1 ) Machining environment-controlled ultraprecision
machining (H. Shinno, H. Yoshioka and H. Sawano)

To establish a future ultraprecision machining technology, it is
necessary and indispensable to realize the mother machine based
on a new design concept. Therefore, a machining
environment-controlled ultraprecision diamond turning machine
was developed. The developed machine can be characterized by a
capsule-like  structure together with various innovative
mechanisms. Using the machine, the usefulness of the machining
environmentcontrolled function has been confirmed (Figs. 1 and
2).

2) Long-stroke high speed nano-motion table system
(H. Shinno, H. Yoshioka and H. Sawano)

In order to realize a table system for an ultraprecision machine
system, nanometer order positioning stability and tracking
accuracy over a long travel range are required. To meet such
requirements, a brushless DC linear motor-driven aerostatic table
system with a 300mm travel range was developed based on a new
design concept. The table system developed has an effective
structural configuration which enables to systematically minimize
error factors. Experimental evaluation results demonstrated that

the table system has a remarkable performance (Figs. 3 and 4).

3) Advanced nano-pattern generator with large work area
(H. Shinno, H. Yoshioka and H. Sawano)

In order to achieve nano-machining over three-dimensional
large work space, an innovative ultraprecision machine tool was
newly developed based on a new original design concept. The
ultraprecision machine tool developed can be characterized by a
perfect noncontact drive, by a perfect noncontact guide, by an
overall machine structure made of ceramics, and by an ideal
stable and symmetrical configuration. The performance
evaluation of the developed machine tool and its structural
modules has been performed through a series of various
experiments. Experimental results confirmed the developed

system has a superior performance (Figs. 5 and 6).
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