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Grease Life and Degradation Characteristics
in Rolling Bearing Lubrication
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Abstract: High performance characteristics are required for rolling bearings and the
various functions of bearing are greatly influenced by grease. Recently, higher performance
is being demanded of rolling bearing greases for bearing lubrication. Four special greases
with different composition such as lithium soap/ester oil, urea/ester oil, urea/ether oil and
PTFE/fluorine oil were synthesized to compare the performance of these greases with that
of the conventional Iithium soap/mineral oil grease. The grease properties were
investigated using a series of typical grease testing methods and grease life test. After the
life test, the greases were charaterized by FTIR analysis and a microscope. And the iron
amount in the greases was analyzed by AAS after ashing. The composition and
manufacturing process determined the grease performance. The grease with a base oil of
synthetic oil showed higher performance and the urea/ester oil and PTFE/fluorine oil
showed about three times longer life as compared with conventional lithium grease.
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Table 1. Conditions of grease life test

Test bearing #6203DD (contact seal)

1x01 g
Amount of grease
(25% volume of free space)

Temperature 100 C
Rotational speed 4500 rpm
Applied load 250 kg
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Fig. 1. Schematic diagram of
grease life tester.
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Table 2. Properties of greases

Grease
Test A B C D E
method
Thickener - Urea Li Urea Li PTFE
Base o1l - Ester Ester Ether Mineral Fluorine
Worked penetration | KS M 2032 250 245 275 280 290
Dropping point (C){ KS M 2033 240 191 250 185 >260
Oil separation 1
(100°C X 24hr. wt%) KS M 2050 1.7 1.0 1.0 26 1.0
Oxidation stability . 9
(99°C X 100hr. kg/ca) KS M 2049 0.2 0.3 0.1 05 0.05
Be(arsig l'uzt8 }?rre)ventive ASTM DI1743 41 #1 # 1 4 1 #1
Viscosity | 40T | pq ag oo 100 26.0 110 95 165
of base oil
( ¢St ) 100TC 12 5.2 13 10 18
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Fig. 2. Results of working stability test.
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Fig. 3. Results of grease life test.
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Fig. 4. Micrographs of greases (a) before
and (b) after life test.
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Table 3. Iron amount in the greasés
before and after life test

Grease A B C D E
Before 62 52 64 67 72
After 140 170 160 110 720
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