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Study on the Measurement Technology of Fluid Film Thickness with Nanometer Scale by
Dichromatic Incident Light

Hyunsang Kong (GSAEK, KMU), Siyoul Jang (Dept. of Mechanical Engineering, KMU)

ABSTRACT

Many technologies are applied to the measurement of elastohydrodynamic lubrication (EHL) film thickness.

In

particular, optical in-situ interferometric method has many advantages in making the actual contact behaviors realized with

the experimental apparatus. Careful selection of incident lights greatly enhances the fringe resolution up to nanometer scale

by using image processing technology.

In this work, it is found that dichromatic incident light can provide much finer

resolution of EHL film thickness than monochromatic incident light, because it has much more variables of color components

to be discriminated among the wavelengths of colors according the variations of EHL film thickness.

Some simulated

interferometric images are shown how the film thickness is resolutionized in nanometer scale.

Key Words : dichromatic incident light (°] 5 FAF%4), monochromatic incident light (£t 5A}34 /1), fringe intensity

(W53 7}&), Hertzian contact (3] 2
situ EHL interferometer
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Fig. 1 Color components of RGB according to the

scparation distance of contacting two surfaces from 100 to
1200 nm
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Fig. 2 Color components of Lab from the data of RGB
(Fig. 1) according to the separation distance of contacting
two surfaces from 100 to 1200 nm
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Fig.3 Simulated interferometric fringe pattern by green
incident light (?=540nm) under 10N static load between
steel ball (D=25.4 mm) and glass, E,=207710° N/m?,
2,=0.30, E=76710° Nim?, ?4=0.25, respectively.
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Fig.4 Simulated interferometric fringe pattern by
dichromatic incident light (red light ?>=640nm, green light
?=540nm) wunder 10N static load between steel
ball(D=25.4 mm) and glass. E;=207?10" N/m". 2,=0.30,
E&=T6710° Nim?, 24=0.25. respectively.
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Fig.5 Simulated interferometric fringe pattern of EHL
film thickness by green incident light (?=540nm) under
the load of 10N (W*=5.2287107, U*=5.0710°), Hertzian
contact radius 1172m, p=0.348GPa, ?=0.0411lus,

2=2.187107°.
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Fig.6  Simulated
dichromatic incident light (red light ?=640nm, green light
?=540nm) under 10N (W*=5228210" U*=5.0?10"),
Hertzian contact radius 117?2m, py=0.348 GPa,

pu=0.348GPa, 7=0.0411Pas, ?=2.182107..
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Fig.7 Numerically computed EHL film thickness under
the contact condition of W*=5.2287107, [/*=5.0?10"° with
minimum film thickness of 271 nm.
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Fig.8 Numerically computed EHL film pressure under
the contact condition of W*=5228?10°, U*=5.0710"°
with maximum pressure of 350 kPa.
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