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Design Characteristics for Water Lubricated Ball Bearing Retainer

Jae-Seon Lee', Suhn-Choi, Ji-Ho Kim, Keun-Bae Park and Sung-Quun Zee

Korea Atomic Energy Research Institute

Abstract — Deep groove ball bearing is installed in a control element of an integral nuclear reactor, where water
is used as coolant and lubricant. This bearing is made of STS440C stainless steel for the raceways and the balls
to use in radioactive environment and water. It is known that the retainer design affects ball bearing operability
and endurance life, however there is no verified retainer design and material for water lubricated ball bearing.
Four kinds of retainers are manufactured for the endurance test of water lubricated deep groove ball bearing.
Three of them are commercially developed types and the other is designed for this research. It is verified that
ball bearings with steel pressed and general plastic retainer can not survive to required life in the water, however
bearings with machined type and cylinder type retainer can survive. This proves that one of the major design
parameters for water lubricated ball bearing is retainer type and material. In this paper, experimental research of
endurance test for water-lubricated ball bearing are reported.
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Fig. 1. Retainer types.
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Fig. 2. Assembled bearing.

Table 1. Test conditions

Rotation speed Thrust Water Water
(rpm) force (N) temp. pressure
200 500 normal
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Fig. 4. Test bearing arrangement,

Table 2. Bearing survival results

Retainer  Survival after Remarks

type 400,000 rev.

Steel Early damage and wear
pressed . (less than 30,000 Revs.)
General Early damage and wear
plastic X (less than 95,000 Revs.)

Machined o

type Wear on the retainer
Cylinder contact point

type
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