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Deterioration and Residual Life of Grease for
Sealed Ball Bearing

In-Hyuk Choi', Jung-Gil Kim, Ji-Hyun Kim and Sung-Koo Sohn*
FAG Hanwha Bearings Corp., *Kltiber Lubrication Korea Ltd.

Abstract — Grease deterioration of mineral oil type grease was investigated using sealed deep groove ball bear-
ings (6203) and bearing life test rig. The bearing test was performed under 3,000 rpm and 245 N radial load at
120°C. Grease taken from tested bearings was checked in using certain evaluation methods, for example, oxi-
dation induction time (OIT), FT-IR peak intensity, leakage rate, bleeding rate, total acid number (TAN) and bear-
ing noise increase. Within these test conditions, OIT, TAN, bleeding rate were changed gradually in accordance
with bearing operating time and showed useful indices for deterioration of grease.

Key word — DGBB, grease deterioration, oxidation induction time, leakage rate, bleeding rate, total acid number.
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Table 1. Properties of test grease

Base Oil Mineral
Oil Viscosity, mm?sec 110 at 40°C, 10.8 at 100°C
Thickener Content, mass% Li11.8
Penetration, 0 W 233
Dropping point, °C 187
Oil Separation, % 0.27
Evaporation loss, % 0.22

Fig. 1. Cutaway view of bearing test rig.

Fig. 2. Schematic diagram of test part.
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Table 2. Bearing test conditions

Load, N 245
Speed, rpm 3,000
Temperature, °C 120
Test Bearing 6203UUCM
Grease Quantity, g 0.8+ 0.01

Table 3. Evaluation methods of grease

Index Method
Oxidation Induction Time PDSC"
FT-IR Intensity FT-IR
Total Acid Number KOH Titration”
Leakage Rate Balance
Bleeding Rate N-hexane Insoluble”

Bearing Noise Noise-meter”

P"ASTM D 5483-95

PKS M 2004 modified in sample size
KS M 2221

YKS B 2011
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Fig. 3. Effect of operating time with OIT.
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Fig. 9. FT-IR absorbance spectra.
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Table 4. Test results of degraded grease

Index Results
Oxidation Induction Time below 1 min.
Total Acid Number 4.70 mg KOH/g
Leakage Rate 20.3%
Bleeding Rate 58.6%
Bearing Noise Increase 14dB

Table S. Grease degradation limits

Index Limits
Oxidation Induction Time 1 min.
Total Acid Number 4.0 mg KOH/g
Bleeding Rate 50.0%
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