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ABSTRACT

In this paper, we study effect of waveness at the optical surface roughness
measurement. In generally, waveness components cause errors in calculation of
the roughness value of metal surface. We study about surface roughness signals
in the frequency domain for separate two signal component of real roughness
and waveness by digital signal processing methods. Thereafter, determine low
and high Component of frequency spectrum. By this separating frequency value
we design liner low and high pass filter which cutoff frequency is 1 Hz. After
this process, converted each filtered spectrum by inverse discrete fourier trans-
formation to time domain waveness and real roughness signals.

We calculate surface roughness value from filtered roughness signals. For
evaluate this method, we use five specimens roughness signal which obtained
from optical surface roughness measuring system in 3mm/s moving speed with
0.1 mm laser beam spot size. As a result, we obtain more linerized roughness
value than that of unfiltered roughness signals.

Ko
2UIFE 2ol A ARYE Fol] datd 3 WY 5

A7 AVRE TheEe] 9%E FA 82 #H
*EES | "Richstm FHE ¥ HEHoR ASASFEE Aotk of

Bt gt x| xe6H M2E 914 6% 21



22

use, 8 2, TUA

i ASEE FE AS WAL FolARAS o]
£3 v FEA A So] dubdojr}. o] gk 2l
2 Robert A Sprague, W.B. Ribbens, CR. Mun-
nerlyn, ol ' 8j3te] AL gk B A3t
EEUR QA QTERE 2R v don,
o] gt Aol dolxl Ew AA7Y Aol A
7FEE9 wavenessE AASA ¢4 AZ7|GE
AR da7} Uk waveness%k% el
A ARSI AY B A BeE Fdgol
FolAut 183A ge

oh‘.
-{o

o e ©
X

ol
N
[

e

toh E23 99A EE £
A9 2de 2447} gons fid A8

i
=

GOl
3

)

e

g

2y

e

b

)

r
o 12 o

waveness7} 7H3k % 3
2 A5 ZHA A

B dpiae 2 ARy AsE yAY g
ol o5t wavenessdl 29} AZV|ANEE £
25l 249 ATE Bgsed I £Ho] 9
t}, dubA o2 wavenesst 7HEE W A

waveness%-% R
A7) Nz &9 nddHE FAGL. 7

AxS YAEL BRer) akel Fus ool
A dd7A Ad A% ARSI FE
A48 7948 Brd A9 24z g
AR BES e Fas 999 43uHE
AHg- 3T,

2,

Al
=

2—1

B
L

8w o 3

M

Y

T
0 2 )— -]

measurement instrument
- PD -»]835}-»[ @0.—»@ A : Amplifier
R : Recorder

C 80368 20 MHz Computer
@ .0. S : Sottware (SCOPE,DADiSP)
M : Monitor
s P . Printer

L : 7 mW He—~Ne laser
Beam diameter 0.83 mm
SF : Spatial fiiter
L1,L2 : Lens
BS : Beam spliter
M : Mirror
D : Photodetector
835 : 835 optical power meter
DM : Digital multimeter
0 : Osc\lloscope
300 : 3008 surface texture

A/ D: A/D Converter';

X-Y : X-Y Plotter
Ss : Standard specimen
T : Test specimen

Fig.1 Measuring system of surface roughness
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Fig.2 Layout of experiment system
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Fig.3 Block diagram of measuring system
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Fig.4 Time domain surface roughness signal
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Table. 1 Mechanical properties and chemical composition of specimen(SM45C)

a) Mechanical properties

b) Chemical composition(% wt)

Material |Yielding| Tensile|Elonga-{Hard-
strength|strengthtion (%) ness
(kgt/mm?) {(kg{/mm?) (Hes)

SM45C | 42 56 21 91
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Fig.11 Configuration of test specimens

Q@Y Ady| 24

2737} Surfcom 300B (Tokyo Semitsu
Co.LTD)E AHgstgon Cut off R 0.8mm,
Traversing length 25, Range 2 K 2 3}3om &
g, m Atz f9% W A e 2R3
4.

3-1 A8 B8l whe B A AsAje
4%

XA AR7 NEF wavenessE NUZFol

26

Matennal | C | S
SM45C

Mol P} S
0.4510.25/0.78|0.0310.035

Balance

2 AE#H7 93t ojd $EE 30mm/sec, ¢
AP #E AEL 0lmmE ston Aed
Al FHAAYIZE 03, 035, 045 06, 07
#Rmax % 5%H9] A& A&

Figl2, 13, 14, 15, 16& 7} A/ HeA Aol A
A7) ANzolr},

Zt Oy Wi AA Azeln Woe A
M & A5t 006X UE toletE A3 N3
o. W3z Fo¢ 99X abg 1Hzo] e A9
g FEFT waveness=HEH S 1Hzo| 7o)
FFHT A AUR7E B YLg Holu
Ak, Wae 1Hzol 4 29 M8 Aoz
FU4H ALZE Yele o 24
A4 2] 7} 2Hz~20Hz Atolol RZH o] g
4 44 itk Whe W3E o Fad Wi A
td oA =8 wavenessEoFo| 1L W W4
o Folo W AN £ B
AFZ) Aot aPolA & & %ol Figlg,
13, 149X wavenessd) HWEo] wjungyg AL
Figls, 1691Xe AL Ao} Fu7) &
Holr},

3~2 Waveness A A Zde] AA7]e) 4%

‘0}1

[e]

-

I

s

Waveness?] 9% HEsP] 9lstoqd 29 AY

Journal of KIIS Vol. 6, No. 2, JUNE 91



Aoty EH A7 A9 CIXE MEH2

[TH1: HL®ei4.1.SIchAL_1 H2: 13584
0.5 85
9.3 8.3 , ’\ )
o.,wwwwmwww 8.1 y
8.1 . -8.1
8.0 1.0 2.0 3.8 8.0 .5 1.0 1.5 2.8 _2.5 3.9
H3: Low H4: High
608 .904 288
480 .0 1 .
280 .0 \ 8.0+ —«J MDA N AN
0.9 -20.0+ ,
190 108 3008 0.8 70.8 -10.0  i6.0  38.80 50.0  70.0
. T 1(n3) j WE: I9ft(nd)
9.57 8.54
2.3 8.3]
8.1 8.1
-8.14 RS nihdiibett bl “{_’ W
80 05 1.0 1.5 2.8 2.5 3.8 8¢ 8.2 8.4 e6 o8

Fig.12 0.3 u Rmax W1), W2) Surface roughness signal before processing
W3) Spectrum of waveness
W4} Spectrum of surface roughness
W5) Waveness signal
W6) Real surface roughness signal
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Fig.13 0354 Rmax W1), W2) Surface roughness signal before processing
W3) Spectrum of waveness
W4) Spectrum of surface roughness
W5) Waveness signal
W6) Real surface roughness signal
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Fig.14 045 u Rmax W1), W2) Surface roughness signal before processing
W3} Spectrum of waveness
W4) Spectrum of surface roughness
W5) Waveness signal
W6) Real surface roughness signal
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Fig.15 06 py Rmax W1), W2} Surface roughness signal before processing
W3} Spectrum of waveness
W4) Spectrum of surface roughness

W5) Waveness signal

W6) Real surface roughness signal
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Fig.16 0.7 u Rmax W1), W2) Surface roughness signal before processing
W3) Spectrum of waveness
W4) Spectrum of surface roughness

W5§) Waveness signal

W6) Real surface roughness signal
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