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A Study on the Influence of the Standard Filter and Phase-Corrected Filter for
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Abstract

Although the standard 2-CR network filter, one of the filters used for measuring surface
roughness, is being used widely in the field of industry it possesses a weak point of causing
Phase-distortion when the wavelength is passing through. Phase-corrected filter is used for
eliminating these phase-distortion and the difference of phase characteristics between these two
filters is thought to have considerable amount of effect on the surface roughness value. Moveover,
the definition on this is as yet unclear. Therefore, the Rt and Rz value, obtained when the
wavelength are passed through the standard and phase-corrected filters from the same random
machine-processed surface, and its standard deviation are compared and experimented in this
paper. Also, the ratio of relative bearing curve complying to the phase characteristics of these two
filters are acquired. As a result, the use of phese-corrected filter is appropriate in experiments
where the form of wavelength is important, and the standard deviation on the same experimented
values appeared greater with when using the standard filter. The rate of relative bearing curve
became greater as A, the cut-off value of filter, became smaller.
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Fig. 1 Frequency characteristics of standard filter
A : Amplitude transfer ratio (80%)
B: Amplitude transfer ratio(70%)
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Table 2 Experimental conditions

Element Specification
Detector PU-DJ2S
Transfer apparatus DR-100x 31
of detector
Amplifier AS-30H11
Recording apparatus RA-60F
Electromotion column | SP-81D
Inclination controller | ST-52

SGA Analyzer

NEC PC-9801 UV

Faculty of
column about
up and down motion

Maximum speed 5mm/
sec

Accuracy of stop +0.2x
m

Radius of Pick-up

R2 pm Diamond

Measuring force

0.7mN

Accuracy of measuring

0.2xm/100mm

straightness
Maximum measuring 100mm
length
Measuring range Ruax, Rz, Rt
0.002~600xm
Ra, RMS, Wca

0.001~100xm
Sm 0.25~25um
Oa 0~30°

Detector Amp

AS-30H11

PU-DJ2S
Pic' -up

[ ]

[

Test piece

LStandabd filtar’ Phase-correctad ﬁjtuq

—
A/D Converter “‘_i Analyzer ,’_

Personal computer

NEC PC-9801 UV

Racorder
RA-60F

| X-¥ Plotter

Fig. 4 Block diagram of SE-30H surface roughness

measuring system

Item Measuring condition
Temperature in room | 20°C (+0.5C)
Transfer velocity 0.1lmm/s
of detector
Measuring length 2.5mm
Longitudinal Standard
magnification specimen
Spark erod
par| .ero e X 2000
specimen
Grinding
specimen
Lapping specimen
X 10000
Transverse X100
magnification
Radius of pick-up 2pm
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specimen

® . Phase-corracted filter

O : Standard filter
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