MR FACEL T
Vol.59,N0.2,2019,pp.31-36
DOT: 10.18995/24343633.59-2.31

H#

JEPT=R 2 FEAE & D HERMIm AR

HIE D T HeMERR R

SH /N

Feasibility Study on Measuring Real Contact Area
Using Complex Refractive Index as an Indicator

by

Yasuhisa HATTORI™
(Received on Sep. 30, 2019 and accepted on Nov. 7, 2019)

Abstract
A new method for determining real contact area was attempted by measuring the complex refractive index of

the material contained inside the contact surface by using the ellipsometry technique. Taking the contact of a

steel ball with a glass plane as an example, the distribution of refractive index as well as extinction coefficient
within the contact surface through the glass were successfully measured and the results showed generally good
agreement with the physical properties. These measured values were considered independent of the surrounding
media and of the image capture conditions, and their transition ranges were narrower than that of brightness

change measured by contact microscope. As another example of contact of a glass lens, the ellipsometer

successfully measured the distribution of refractive index and extinction coefficient,

though the contact

microscope failed. These results suggest that complex refractive index could be an effective indicator for

determining real contact area.
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Fig. 1 Exerimental apparatus. Fig. 2 Optical model of reflection.

Table 1 Experimental conditions.

Table 2 Material constants.

Case 1 Case 2 Steel | Glass Air | Water | Glass

Sample Steel ball Glass(BK7) (BK7) (N-SF11)
lens Young’s modulus E

Radius R [mm] 5 10.38 [GPa 208 )80 |- - 91.2
Load W[N] 0.25 0.5 Poisson’s ratio v 0.3 0.205 | - - 0.255
Atmosphere Air, Water Air, Water Refractive index n | 2.43% | 1.519 | 1 1.333 | 1.797
Radius of Extinction 8

. . . 339 0 0 0 0
Hertzian contact a [pum] 239 442 coefficient &
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Fig. 3 Measured results by contact microscope

(Case 1: Steel ball).
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Fig. 4 Measured results by ellipsometer

(Case 1: Steel ball).
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Fig. 5 Measured results by contact microscope

(Case 2: Glass (BK7)).
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