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ABSTRACT

This paper presents the principle and experimental results of a non-contact surface roughness measurement by
means of screen projected pattern of laser beam reflected from a polished surface.

In the reflected laser beam pattern especially from a fine surface like ground or polished one, light intensity
varies from the center of the image to its boundary as the Gaussian distribution. The standard deviation of a light
intensity distribution is assumed to be a good non-contact estimator for measuring the surface roughnes, because
the light reflectivity is known to be well related with the surface roughness. This method doesn't need to
discriminate between the specularly reflected light and the diffusely reflected one., whereas the scattered laser
intensity method must do. Nor it needs to adjust the change of light intensity caused by environmental lights or
specimen materials.

Reflected laser beam pattern narrowly spreads out in the vertical direction to tiny scratches on the polished
surface due to abrasives. The deeper the scratch the more the dispersion, which means the rougher surface. The
standard deviation of the pattern is nearly in proportion to the surface roughness. Measurement errors by this
method are shown to be below 10 percent compared with those obtained by a common contact method. The
inclination of measuring unit from the normal axis causes the measurement errors up to 10 percent for an angle
of 4 degree. Therefore the proposed method can be used as an on-the-machine quick roughness estimator within
10 percent measurement error.

Key Words : surface roughness(ZE™ 7137]), polished surface(A7}EH), Gaussian surface(HFEEEH).
scattered lights(2H&33), light intensity(F 74 %), specularly reflected light(uFAFSE), diffusely
reflected light(\9FA}SE), standard deviation( E33H 2})
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Table 1. Specification of CCD camera(made by
SAMSUNG ELECTRIC CO.,LTD)
Model BCS-724A
Area(m) 6.4(L) x7.5(H)
Pixels 811(L) x507(H)
Resolut ion Hori?ontal :580TV LINES
Vertical :350TV LINES
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Table 2. Surface roughness measurements for
standard specimen
pec imen
1 2 3 4 5
S$V-400
bm 10204081632
(Reference)
PLBP(m) 0.19610.406|0.735]1.696|3.171
Error (%) 2 1.517.8 6 0.9
L
*SV-400 : Mitutoyo surface roughness tester
PLBP : Proposed method in this study
Table 3. Surface roughness measurements for
polished surface
Specimen
2 1 2 3
SV-400( i)
. 0.6 0.7 1.1
(Reference)
PLBP{( zan) 0.66 0.65 1.19
Error(%) 10 7.1 8.0
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