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Measurement of two dimensional oil film thickness in piston
by induced fluorescence method
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Abstract

The distribution of oil film thickness in piston were measured by induced fluorescence method. A
Xe lamp was used as light source. Coumarine-6 was mixed with oil as the fluorescent dye.
Fluorescent signal which is proportional to the oil film thickness was acquired by CCD camera
and transmitted to the personal computer as video signal. In order to solve the problem of
measurement system, irregular distribution and unstability of light intensity, as well as to know
the relationship between the oil film thickness and output signal, three different calibration
techniques were used. Motoring and firing tests were performed in a single cylinder research
engine with transparent liner. By analyzing the oil film thickness converted from the photographed
image, it was observed that each of three piston rings scrapes the oil both upward and
downward and oil film thickness is not uniform horizontally at a given piston land. The amount
of oil in each land was considerably affected by the engine load. It is thought that the blow-by
gas blows the oil down to the crankcase.
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Fig.1 Signal flow diagram of ail film thickness
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