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Abstract

Development of a new production target for secondary particles at 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 40 kg for the current design. In order 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, gas-lubricated bearing,
which is basically no life limitation for stable operation and also capable of rotating at higher speed than the ball bearing,
is now under development. In this report, design and examination results of the gas-lubricated bearing are presented.
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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 target chamber.
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Figure 3: Photograph of a prototype for the rotating-disk
type target.
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Figure 4: Schematic cross-sectional view of the radial gas-
lubricated bearing.
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Figure 5: Parameters for the bearing calculation.
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Figure 6: Top figure shows calculation results of the load
capacity (W) and the stiffness (k) for the radial bearing at
ps:0.5 MPaG and €:0.4 with helium gas as a function of the
bearing clearance Cr). The green dash line shows the
selected clearance. Bottom figure shows the calculated
flow rate. Here, bearing parameters are as follows; D:65
mm, L:65 mm, hsl:10 pm, Lsl:9.8 mm, L,:27.5 mm and
Pa-0.005 MPaG.
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Figure 7: Photograph of the prototype of the radial gas-
lubricated bearing.
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Figure 9: Results of the load capacity (W) and the stiffness
(k) for the radial bearing at ps:0.5 MPaG and €:0.4 with
helium gas as a function of the bearing clearance. Dashed
lines show calculation results for the slot depth hsl: 9 um.
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Figure 10: Photographs of the rotation test with the gas
bearing prototypes. The bottom photo shows rotating test
at 500 rpm with helium-gas lubrication.
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