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(Measurement of Film Thickness by Fringe Intensity Analysis in
Point Contact Elastohydrodynamic Lubrication)
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ABSTRACT

Point contact film thickness in elastohydrodynamic lubrication (EHL) is analyzed by the image
processing method for the monochromatic incident light. Interference between the reflected
lights both on Cr coating of glass disk and on super finished ball makes circular fringes, which
are regarded as film thickness together with numbering of fringe order. In this study, we
developed technology to measure the film thickness by analyzing dark and bright intensity
waves which results from monochrome green light. Two typical fringe patterns only with
intensity values are examined for the measurement of point contact EHL film thickness. We
expect that this technology will give valuable clue to improve color image processing analysis
for high resolution of EHL film thickness with white incident light.

Key Words : elastohydrodynamic lubrication (EHL), gray scale image, monochromatic, image
processing, elliptical circle, optical interferometer, phase change
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Figure 2 Refiected beams on Cr coating surface and steel ball
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Figure 3 EHD monochromatic interferogram

Figure 4 Points used to determine the center of contact regime
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Figure 5 Imaginary elliptical circle used in order to determine the boundary points of
horseshoe shaped area

Figure 6 Boundary points of horseshoe shaped area
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Figure 7

interferogram with determined points for the calculation of film thickness
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Figure 8 3-D mesh surface plots of film thickness for dynamic condition, 10N, 1.01 m/s. E,
=207x10° N/m? , E ; =76x10° Nfm?, v,= 0.30, 5, =0.25
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Figure 8 EHD monochromatic interferogram

Figure 10

100 150 200 250 300 350 400
Pixe! Number

Intensity of figure 9 solid line (new fringe region)

-112-



e
v
P
.
cre et
seeae s et
e en o s
‘e
s e ..
AR I
. .

H

-.IIIIIII|H

.
L

AMESERRLS
ERRBAATETL
amaEREgRsill

.
cesse®

PERETE A
“oereseee

tereaa,,

-
-
-
L4
L]
a
[
[ ]
]
[
.
L]
.
n
®
T
L]
1
4
»
.
»

HINEANSANEREAWESENATE

Figure 12 3-D mesh surface piots of film thickness for dynamic condition, 10N, 1.20 m/s
=207x10° M/m’ , E 4 <76x10° Nint’, 4, = 0.30, 2,=0.25
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