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Abstract

On the many production lines in the machine workshop of the Yamaha Motor Co., Ltd., NC
(Numerical Control) machines such as the machining center, etc., are mainly being used. In
general, the NC machine has the features of good versatility and high precision processing, and
it also exhibits a high reliability because the qualities of its components have been improved. On
the other hand, it has disadvantages such that the processing operation and the control method
are more complicated compared to a conventional machine. Therefore, the MTTR (Mean Time
To Repair) of the NC machines is about 1.5 times that of other equipment. One reason for this
problem is that the search time to determine the failure is influenced by the skill level. In order
to shorten the MTTR, it is very important to shorten the failure cause search time.

Until now, the manufacturers of machine tools have developed machines, which are trouble-
free, maintenance-free, have a good longevity and a good durability. The users also tried to
extend the MTBF (Mean Time Between Failure) by improving the standard model using the MP
(Maintenance Prevention) design based on the past failure log. However, making an investment
in such machines is reflected in the product being processed, which leads to the increased cost
of the product. Therefore, machine tools equipped with a support system, which focuses on
shortening the MTTR, rather than extending the MTBF have been commercialized by many
manufacturers in recent years. Although these machines indicate the condition of the machine
such as the malfunctioning part, etc., it requires a long time before finding the cause of the
failure if the control system and the malfunction detection system are not well understood, and
they are not related to shortening the MTTR. In particular, it is important to efficiently provide
the maintenance information such as the failure diagnosis method and the procedures for
exchanging the parts and its adjustment in order to successfully undergo the search process
of the failure cause and the parts exchange and adjustment method for recovery (hereafter,
troubleshooting).

Consequently, at this time, we have begun the development of a support system that every
user can easily use during the troubleshooting. For this development, we made it in-house in
order to easily expand the function and to add the know-how in the future. As a result, a new
system, which can decrease the failure causing search time and minimize the difference in the
level of skill between the maintenance engineers, has been put into practical use, and it will be

described in following studies.
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