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ABSTRACT

Oil film distributions on a piston skirt is one of essential
information to comprehend the lubrication conditions of piston-
cylinder interface. As the way to investigate the distributions,
the induced fluorescence method using a sapphire glass
cylinder liner is known M2,

The purpose of this study was set to improve measurement
accuracy. The effect of diffusibility of fluorescence on
measurement accuracy was investigated.

Fig.1(a) shows the jig which was attached to inner wall of a
cylinder liner. There was a certain clearance between the jig
and the cylinder bore, and the clearance was filled with oil
containing fluorescence. The fluorescence intensity induced by
UV ray was measured both with and without the cover shown
in Fig.1(b). The cover had a window, and the effect of the
opening area was also investigated.

Figure 2 illustrates the variation in fluorescence intensity
relative to the opening area. Note that the evaluation area was
0.56 mm? at the center of the jig. This result suggests that the
fluorescence emitted from the surrounding area of the
evaluation point influences the intensity at that point. However,
it can be negligible if the opening area is less than 4 mm?
because the opening area was small enough.

Subsequently, the fluorescence intensity was measured both
with and without the cover using a piston, revealing a strong
correlation with a coefficient of determination of 0.98. The
regression equation obtained is shown below. This result
indicates that measurement error by the diffused light can
correct using this equation.

Fy cover = 0.72 % Fyy o+ 35.9

Finaly, the oil film distributions on the piston skirt were
measured under the motoring conditions. This test revealed that
without correction, the minimum oil film thickness (MOFT)
was underestimated to be below 1um. While, with correction,
MOFT was 6um, aligning closely with the theoretical analysis
results.
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Fig.1 Jig for setting oil film thickness to 0.2mm

560
5540 T/{
g /L
£520 T
g 500 T/l
c T/l
[V]

2 I
9 480 1
o
3
* 460
1 10 100 1000

Opening Area [mm2]

Fig.2 Influence on diffused Fluorescence
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