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Effect of Contamination Particles in Used Lubricating Oils on Wear Characteristics
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Table 1 Test condition of friction and wear tests.
Shell four ball test Rind on disk test
Test specimen 1/2 inch bearing balls; SUJ2 Ring; High-strength brass, Disk; SUJ2
Rotation speed, Sliding speed 1600 min"!, 45.24 m/min 2000 min"!, 143.26 m/min
Radial load 392 N 500 N
Oil temperature Fixed at 75°C Start at 25°C, Maximum at 150°C
Test time 60 min 120 min or time to reach 150°C
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Table 2  Properties of sample oils.

No. Refining types Base Insoluble amount Wear metal Number of contamination particles

number of solvent density (ppm) (particles/ml)

(mg/g) (mass%) Fe | Cu | Al 2um< Spum< 15um< 25pums<
1-1 | Non 2.24 2.12 20 1 3 | 4345169 508075 1127 121
1-2 | Filtration 2.37 2.05 19 1 3 | 2892837 312126 1013 56
1-3 | Centrifugation 2.31 1.04 15 1 2 15962 1167 129 26
2-1 | Non 3.91 0.22 8 1 3 600845 84724 290 24
2-2 | Filtration 3.94 0.13 8 1 2 331594 13740 87 18
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Table 3 Results of friction and wear tests.

Sample Shell four ball ring on disk
Average wear scar Total test time Average friction Time to reach 70°C, Weight reduction of
diameter (mm) (min) coefficient 100°C, 130°C (min) ring (mass%)

Unused oil 0.506 120 0.105 14, 36, 96 0.0204
1-1 0.546 40 0.160 7, 10, 15 0.0650
1-3 0.504 58 0.134 8, 14, 47 0.0525
2-1 0.524 65 0.130 8, 24, 51 0.0334
2-2 0.492 74 0.123 9, 18, 53 0.0416
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ik Fig.1 Friction coefficient in the ring on disk tests.
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