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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 42 kg for the current design. To support the disk rotation, radiation-hard ball bearing is
difficult to apply because the bearing life is not long enough for this weight. 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 design of the new target and 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 target
system.
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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 heavy metal
as a dummy weight). The right photograph shows a trial
production made of pure tungsten.
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Figure 4: Results of the load capacity for the modified
radial He-gas-lubricate bearing at 0.5 MPa(G).
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Figure 5: Photograph of the rotation system with the
dummy disk during dynamic balance adjustment.
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Figure 6: Results of balancing for the dummy disk.
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Figure 7: Photograph of the rotation test by the wind
turbine method.

Table 1: Results of Rotation Test by the Wind-Turbine
Method

Flow rate

Restriction diameter of Maximum rotation

the nozzle speed (rpm) (liter/min.)
0.5 mm 225 20
1.0 mm 421 65
1.5 mm 542 122
No nozzle (1/4” tube-end) ~100 N/A
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Figure 8: Photograph of the vibration test assuming a big
earthquake for the rotation system.
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Figure 9: The top figure shows the stopping time from
500 rpm after the gas-valve close in the hard-landing cycle
test. The bottom photographs show the bronze bearing and
the shaft after 100 cycles of hard-landing tests. No serious
damage is seen.
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