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Feasibility Verification of Cryogenic Ball Bearings for a Turbopump
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Abstract - In a turbopump cryogenic ball bearings are used to carry static and hydraulic loads, and these ball
bearings must stand up to high load and speed in cryogenic circumstance. Verification of bearing performance
is crucial to successful development of a turbopump. In this paper, focusing on the turbopump under developing
by KARI, the performances of 203 and 207 bearings are verified through the series of tests simulating the real

operating condition of turbopump.
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Table 1. Specifications of 203 & 207 bearing

203 bearing 207 bearing
RPM 20,000 20,000
Size(dxDxb), mm 17x40x12 35%x72x17
No. of balls 7 9
E/lll?:nicg f fnner & Stainless steel Stainless steel

Cage material Copper alloy Copper alloy

Nominal radial load, kN 2 2
Nominal axial load, kN - 4
Cooling fluid LOX LOX

P

Fig. 1. 203 bearing (photo was taken after test).

Fig. 2. 207 bearing (photo was taken after test).
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Table 3. List of test conditions

No. Load, kN Cooling flow rate, liter/sec Test time

203 bearing
1 2 (radial) 0.7 over 240
2 2 (radial) 0.5 over 240
3 4 (radial) 0.7 over 240
4 4 (radial) 0.5 over 240
207 bearing '
4 (axial)
5 2 (radial) 0.7 over 240
4 (axial)
6 2 (radial) 0.5 over 240
6 (axial)
7 2 (radial) 0.7 over 240
6 (axial) .
2 (radial) 0.5 over 240
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Fig. 6. 207 bearing loading test (No. 7 condition in
Table 3), overlapped loading time: 128 seconds.
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Fig. 7. 207 bearing loading test (No. 6 condition in
Table 3), overlapped loading time: 124 seconds.
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Fig. 8. 207 bearing loading test (No. 8 condition in
Table 3), overlapped loading time: 337 seconds.
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Fig. 10. Comparison of 207 bearing cage.
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Fig. 11. 203 bearing load test (No. 2 condition in Table
3), loading time: 250 seconds.
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