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A MULTI-PLANT MAINTENANCE SYSTEM BASED ON LIFE CYCLE MAINTENANCE MANAGEMENT

Yoshitsugu KIMURA®?, Toshiaki WAKABAYASHI®®, Yuji OHUE"!, Shozo TAKATA"2, Yasuhide NISHI"3, Tetsuro
SHIRAISHI®3, Takuzo SOGABE"“, Yoshifumi TANIGUCHI"* and Hiroshi ISHIMARU®®

Ulraculty of Engineering, Kagawa University, "ZDepartment of Industrial and Management Systems Engineering, Waseda
University, “SFaculty of Engineering, Ehime University, U“Niihama National College of Technology, “°Process and
Production Technology Center, Sumitomo Chemical Company, Ltd.

Proceedings of the International Tribology Conference NAGASAKI, pp2351-2356, (2001)

A regional consortium project spanning three years has progressed on the framework of a multi-plant
maintenance system in Shikoku area, Japan, where the turnaround of a number of small and medium-sized
maintenance businesses is a matter of urgency, and a centralized multi-plant maintenance system
is being developed by fully utilizing their skills.

The research organization is composed of three working groups: System, Practice and Tool WGs.
System WG is developing maintenance software assigning optimal maintenance specifications to each
component of plants and planning a network connecting the plants and a maintenance center. Practice
WG is developing practical methodology of modeling plants for efficient maintenance. Further, based
upon their tribological and diagnostic component technology, members of Tool WG are developing
advanced maintenance tools to apply to, and to improve total effectiveness of, the maintenance
systenm.

In particular, as one of important activities of System WG, this paper introduces the development
of a multi-plant maintenance system based on a concept of life cycle maintenance management.

Two-way shape memory effect of sputter-deposited Ti-rich Ti-Ni alloy Ffilms
Atsuo Gyobu“!, Yoshio Kawamura”?2, Toshio Saburi”3, Makoto Asai*
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Two-way shape memory effect of sputter-deposited Ti-rich Ti-Ni alloy films was investigated.
Amorphous films of Ti-48.6atl] Ni alloy obtained by sputtering were crystallized by holding at 743K
for 0.3 ks and then aged under constraint (circular shape) at the same temperature for 1.8 ks. On
these speciment, observation of spontaneous shape change during cooling and heating, and aiso
differential scanning calorimetry(DSC)were done. The aged films showed two-way shaoe memory effect
in associating with the B2=R=B19" transformation.
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Several students of Niihama National College of Technology made a solar-cooker as an
extracurricular activity and they exhibited their work at International Conference held at the



American Museum of National History in New York. They experienced the international exchange program
through this activity without serious troubles. We owe the success of this program to IEARN Japan,
which is a non-profit organization and arranges international exchange programs. Through our
experience of this program, we have realized that an international exchange program would fit in
a special curriculum of technical college. We are going to report how we arrange things and solve
problems we faced, and show some methods when you introduce international exchange programs into
the curriculum.

Combination of a Gated Photomultiplier Tube and a Phase Sensitive Detector for Use in an
Intensive Pulsed Background Light Situation
Tetsuo Iwata”?!, Tsuyoshi Takasu”!, Tsuyoshi Miyata”? and Tsutomu Araki®?

Ulpepartment of Mechanical Engineering, University of Tokushima, "?Department of Mechanical Engineering, Niihama
National College of Technology, ©®Department of Systems and Human Science, Graduate School of Engineering Science,
Osaka University
Optical Review, Vol.9, No.1, ppl8-24, (2002)

In order to detect a weak signal light that appears after an intensive pulsed background light,
we constructed a light detection module that consisted of an internal ly-gated photomultiplier tube
(PMT) and a phase sensitive detector (PSD). Plural even-numbered dynodes of a miniature PMT were
controlled for the internal gate operation and the output signal from the PMT was fed into the PSD
integration circuit (IC) that worked synchronously with the gated PMT. The module acts as a sort
of lock-in light detection system. The combination of the gate-on PMT and the PSD IC detects the
weak signal light while the gate-off PMT rejects the intensive pulsed background light. From
fundamental performance tests, we found that a background rejection ratio (BGRR) of the gated PMT
up to 10,000 could be obtained. We carried out an evaluation experiment using a multi-white
light-emitting diode (LED) to demonstrate the pulsed-background-light rejection capability of the
module.
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We developed the tilting implement for standard-type wheelchairs, which is a useful
attachment-and-detachment formula to the care worker and the care worker-ed. Consequently, the
implemented wheelchair can have alterable function that is able to incline at arbitrary angles.
As a result of it, the central gravity of patient"s body weight could be changed variously from
buttocks to the back and the portion of pressure of patient®s body weight itself could be changed
to various sizes too. Moreover, the wheelchair of the tilting state can be carried out easily.
Furthermore, a standard-type wheelchair can equip with this implement without converting. Namely,
when the implemented wheelchair has to be contained in a vehicle, the tilting implement can remove
in not more than 2 minutes, and a wheelchair can be folded up as usual. The removed implement can
be carried. We developed such a tilting implement that is removable for a standard type.
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Simple, Small-Sized, Lock-in Light Detection System Using a Gated Si Avalanche Photodiode
Tsuyoshi Miyata™?, Tetsuo Iwata”"® and Tsutomu Araki”"“c

Dapept. of Mech. Engg., Niihama Ntnl. College of Tech., ““"Dept. of Mech. Engg., Univ. of Tokushima,
O0B¢Grad. Sch. of Engg. Sci., Osaka Univ.

Optical Engineering for Sensing and Nanotechnology (1COSN2001)

We have constructed a simple, small-sized, lock-in light detection system using a gated Si
avalanche photodiode (APD). The gate mode operation of the APD was achieved by a
transistor-transistor-logic (TTL) signal superimposed on a direct-current (dc) bias not exceeding
the breakdown voltage of the APD. The attainable gain was thirty times larger than that obtained



by the normal dc-biased APD. The APD is operated at a frequency of 2f (O 20 kHz) and its output
signal is fed into a compact, laboratory-made lock-in amplifier that works in synchronous with the
gated APD at a frequency f (O 10 kHz). The system is useful for detecting a weak signal light
superimposed on a large background.

Production of wind velocity history in a multiple fan wind tunnel

S. Cao”!, A. Nishi®?, H. Kikugawa”® and Y. Matsuda"*
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