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Abstract —

Changes in light transmission characteristics caused by various types of oil contaminations were

experimentally measured with a built-in type wear monitoring device. Three kinds of iron powders of different
size distribution, carbon dust, two kinds of solutions and grease were used for the test contaminants in this work.
Light intensity of the transmitted light was measured with the contamination level. Results showed that the trans-
mitted light intensity decreased linearly with the contamination concentration in the oil and the slope was affected
by the size distribution. Light attenuation was also caused greatly by carbon dust, water contamination and poly-
meric fibers in terms of the light absorption. As a result, it was proved that the optical measurement device could
be applicable effectively for detecting any significant change in lubricating oils.
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Table 1. Various types of contaminants

Type Contaminants Remarks

Carbony! Iron mean size: 7.6 m,
Powder A spherical shape

Solid . Iron Powder B g;zta: sslizgze 8.7m,

Contaminant mean size: 10.3 m,
fron Powder C irregular bulky shape
Carbon Dust channel type black

Liquid Water distilled

Contaminant Hexane solvent

Etc. Grease Lithium type
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Table 2. Typical particle shape of test iron powders contaminated

Solid Contaminant Iron Powder A

Iron Powder B Iron Powder C

Particle Shape
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Fig. 5. Contamination index vs. Fe powder concen-
tration.
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¥ig. 7. Contamination index vs. carbon dust concentra-
tion.
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Fig. 8 (a). Contamination index vs. hexane concentra-
tion.
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Fig. 8 (b). Contamination index vs. water concentration.
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