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Characteristics and Application of Polymer Lubricating Bearings

Sang-Keun Kim, Chang-Nam Park, Jong-Dae Han"

FAG HANWHA Bearings Corp.,
Dept. of Chemical Engineering, Changwon National University

Abstract — The use of microporous polymer lubricants (MPLs) can eliminate the
storage, sealing, and pumping problems associated with liquid lubricants. This
paper discusses the use of MPLs for a component as rolling-element bearings.
An MPL composed of 40% HDPE and 60% ester oil was synthesized and the
MPL was applied to a ball bearing. The MPL ball bearing, filled with the MPL
instead of the usual grease pack, tested and compared with the usual grease

sealed ball

bearing. The MPL applied to a ball

bearing showed lubricant

properties as good as usual grease, and showed higher performance in bearing
oil leakage test, rotating torque test and thermal test at high speed running than

usual grease.
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Table 1o YERHSAT

Table 1. Physical properties of
polymer lubricant

Property Test method | Unit |Result

Specific gravity ASTM D792 | g/ar | 1.1

Hardness(HSa) KS M 6518 | HSa| 70

Tensile strength ASTM D638 | MPa| 14

Tensile elongation| ASTM D638

X
ot
w

Flexural modulus | ASTM D790 | MPa| 250
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Fig. 1. Microscopic photography of
polymer lubricant.
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Table 2. Condition of leakage under
centrifugal acceleration

Classificcation Bearing A | Bearing B
Direction centrifugal
—e Radial Axial
acceleration
Centrifugal acceleration 3000 G

~Injection of polymer
lubricant

-Li + mineral oil grease

-PG6000(Polymer lubricant)

-#6000UU(Non contact seal)

-#6000DD(Contact seal)

Lubricant

Test Bearing

Testing hour Shrs

Rotational speed 0 min™" (Static)
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Fig. 2. Schematic dlagram of centrifugal
acceleration tester.
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Fig. 3. Polymer lubricating bearing.
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Fig. 4. Results of polymer
bearing leakage test.
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Fig. 5. Results of rotating
torque test.
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Fig. 6. Results of high speed
running test.
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