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Abstract

In the J-PARC project, the beamline components will be highly irradiated by the high intensity protons. When these
components require a precise and stable linear motion, a linear motion guide can be utilized so as to save time during
the maintenance. At the Muon Science Facility, linear motion guides are utilized for the motion of the muon target in
vacuum, and the solenoid coil in the atmosphere. A linear motion guide is composed of a rail, a carriage and balls,
which are generally made of martensitic stainless steel, SUS440C (Japanese Industry Standard). Therefore, grease is
required for lubrication because they are made from the same material. As the contamination of grease is not allowable
in vacuum, we introduced SUS440C for the rail and the carriage, and silicon nitride for the balls. An irradiation test of
the linear motion guide was performed at Takasaki Advanced Radiation Research Institute (JAEA-Takasaki). On the
other hand, because SUS440C is more easily corroded than austenitic stainless steel in the atmosphere, the rust due to
irradiated gases will jam the linear motion guide. Hence, we introduced a Raydent treatment (Raydent Industrial CO.,
LTD'"), which is an electroplating of chromium alloy, to the parts made of SUS440C and use a radiation resistant grease
GK-1 (Matsumura Oil Research Corp.?) for lubrication. Then the fabricated radiation resistant linear motion guide was
also given an irradiation test at JAEA-Takasaki. In this report, we describe the present status for the development of
radiation resistant linear motion guides both in vacuum and in the atmosphere.
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