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Qualitative Analysis of Film Thickness in
Elastohydrodynamic Lubrication

Unjin Choi, Kyoung Kuhn Park* and Siyoul Jang*

Samsung Electronics co.
*School of Mechanical and Automotive Engineering Kookmin University

Abstract — The film thickness and shape of elastohydrodynamic lubrication is measured by optical interfer-
ometer, which is the most precise method for EHL film measurement. However, the interpretation of the
image pattern from optical viscometer is not simple for two-dimensional shape. A newly developed method
of image processing makes it possible to evaluate the film thickness and shape in every point of contact
region with two dimensional aspects. In this study, we captured the film shape of EHL film by the mono-
chromatic incident light and analyzed the film thickness with the image processing method, which uses
phase shift method. From the values of intensity in fringes, the qualitative feature of film thickness in the
contact area are obtained by using Zernike polynomial

Key words —EHL, image processing, optical interferometer, film thickness, monochromatic incident light,

fringes, phase shift, Zernike polynomial.
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2ol 7HA (interference) EFE S Al7ed &
83 24 FARY] 511 @3 (monochromatic)
3+ BAg(white light)o] AHE-EIT}. Tl Ealgo]] 9
g 7] BHe WA REAR Bjsle] Atizes
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o g WEY 544 F um A 7R 9 A
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Fig,. 2. Reflected beams on Cr coating surface and steel ball.
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Table 1. Wavelengths of various visible lights

color Wavelength A(um)
purple 040
blue 0.48
green 0.53
yellow 0.60
orange 0.67
red 0.78
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Fig. 3. Image pattern of EHL film form optical inter-
feremoter, applied load 15N, rolling velocity 0.04 mvs,
E, =207 X10° Nin?’, Ey =76 X 10° N/, v, = 0.30, v, = 0.25,

2U=tl, Cann[1996] ©1S #lst] Bst HEAANA B
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analysis)°] Q753 Qi)
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Fig. 4. Intensity of brightness in each fringe on the
horizontal line of contact area.
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Fig. 5. Intensity of brightness in each fringe on the
vertical line of contact area.

Fig. 6. Wavefront generation by the difference of
phases.

Fig. 7. Phase change shape in Hertzian contact region
of figure 3.
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o] w} AA (digitization), Bassani [1997]3HE Z1H
Az Ao w MUY F U= HolHY Arle
g =ofqit). Fig. 39] ©|HX& fox ALtE 9
¢ W3Kphase shifye] e -2 Fig. 791 VERIH
ol wWRHe el IulR FFITH ol S
Hsl ghell g He A2A ANS 231 HH A
3% (two-dimensional surface fitting)Q. 2 A& &
T Utk olEdt AMee F3 AT FolllA Bel At
S Ik o2 the9] Zemike polynomial, Bomn
[1997]2 EF@3}.
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Fig. 8. Qualitative feature of film thickness in Hertzian
contact region of figure 3.

Fig. 9. Image pattern of EHL film form optical inter-
feremoter, applied load 10 N, rolling velocity 0.10 m/s,
E, =207 X10° Nim', E; =76 X 10° N/m?’, v, = 030, v, = 0.25.
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Fig. 10. Phase change shape in Hertzian contact region
of figure 9.
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Fig. 11. Qualitative feature of film thickness in
Hertzian contact region of figure 9.
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