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Abstract

Developing a new production target for secondary particles at the J-PARC Hadron Experimental Facility is in progress.
The new target is planned to be a rotating disk type with a diameter of 346 mm and a thickness of 66 mm. The weight of
the disk, including a shaft, is about 49 kg for the pure-tungsten disk design. To support disk rotation, a radiation-hard ball
bearing is difficult to apply because the bearing life and the maximum rotation speed are insufficient. Thus, a gas-
lubricated bearing, which has no life limitation and is capable of rotating at a higher speed than the ball bearing, is now
under development. This paper presents the evaluation results of the rotation system with the gas-lubricated bearing.
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Figure 1: Plan view of the Hadron Experimental Facility at
J-PARC.
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Figure 2: Cross-sectional view of the rotating-disk-type
target.
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Figure 3: Photographs of prototypes for the rotating-disk-
type target. The left photograph shows the Gold-Copper
disk model (note: the outside ring is made of tungsten alloy
as a dummy weight). The right photograph shows a trial
production made of pure tungsten [10].
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Figure 4: Data for the coefficient of thermal expansion
(CTE) of the CAC603 bearing metal.
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Figure 5: Load capacity of the radial He-gas-lubricated
bearing at 0.5 MPa(G) [7].
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Figure 6: Schematic drawing of the rotation test in the high-
temperature environment.
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Figure 7: Results of the rotation test with temperature
greater than 80°C. The latter part shows rotation start-stop
tests, in which the last start-stop test was conducted with
He-gas to the bearings. The dashed orange line shows the
rated rotation speed (500 rpm).
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Figure 10: Monitoring data of the long-term rotation tests
with Helium gas. Vertical purple-shaded lines indicate the
timing of the bypass adjustment. The grey dashed arrows
indicate the timing of the He-gas compensation.
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Figure 11: Results of the rotation test with maximum flow
rate of the compressors after the long-term tests.
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