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An Error Compensation in Rough Surface Measurement by Contact
Stylus Profilometer

N. G. Cho*, J. J. Lee**, M. Y. Choi***

lr Abstract [L

In this paper, a new error compensating technique for form-error compensation of rough-surface
profile obtained by contact stylus profilometer is proposed. By the method, the real contact points of
rough surface and diamond stylus can be estimated and the measured profile data corrected. To verify
the compensation effect, the properties(Ra, RMS, Kurtosis, Skewness) of measured profile data and
compensated data were compared. And, the cumulative RMS slope was proposed to assess the
compensation effect of upper area of profile. The results show that the measuring error could be
compensated very well in amplitude parameters and in proposed cumulative RMS solpe by the
developed form-error compensating techinque.

Keyword : surface roughness(E® AA7]) stylus(£3), profilometer(#4E47]) measurement(Z3),
error compensation(222%4)
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Fig. 1 Measuring error by stylus tip radius
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Table 1 Specimen ( G : Ground Surface, L:Lapped

Surface)
Specimen (ﬁ) 1(3“;;‘5‘ (m) Skewness | Kurtosis Agieggge

Gl 1.2110.496|1.563| -0.531 | 3.484 | 0.183

G2 0.5]4.47210.620} -0.276 | 3.212 | 0.137

G3 0.1]1.187]0.158) -0.525 | 3.692 | 0.042

L1 0.514950{0.639| -0.118 | 3.361 | 0.155

L2 0.3]2.77210.377) -0.151 | 3.133 | 0.103

L3 0.1]1.09 |0.125] 0.449 | 3.679 | 0.062

Table 2 Percent error of measured profile

Radius | Error | Error of | Error of | Error of
of stylus| of Ra RMS Skewness | Kurtosis
{m) (%) | value(%) (%) (%)
5 3.1 3.3 3.0 -0.4
10 5.5 5.8 8.5 1.2
Gl
15 7.4 7.7 14.8 45
40 12.7 13.1 26.9 10.2
5 3.9 3.7 19.6 -2.4
10 6.7 6.3 355 -4.1
G2
15 9.0 8.4 46.9 -5.5
40 15.9 14.2 91.3 -10.5
5 0.8 1.3 7.6 2.2
10 2.5 3.2 114 3.6
G3
15 34 4.1 15.2 48
40 6.6 7.6 28.4 7.9
5 3.2 3.3 39.8 0.1
L1 10 5.8 6.0 72.0 -0.2
15 7.7 8.0 98.6 -0.4
40 13.3 14.1 241.5 58
5 2.3 2.4 10.6 1.1
L2 10 4.3 4.5 18.5 2.7
15 5.7 6.2 24.5 4.1
40 10.0 11.1 57.6 9.9
5 2.0 1.6 -15.4 -5.8
L3 10 4.0 3.2 -25.8 -10.7
15 5.6 4.9 -31.5 -13.8
40 10.1 8.0 -61.0 -25.8
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Fig. 3 Change of slope by stylus profilometer
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squared root slope
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