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A Study on the Metallic Surface Roughness Measurement in Turning by Laser
Beam
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ABSTRACT

In - process measurement of surface roughness is introduced which employs an
optical method by using laser beam. This makes it possible to detect the surface rough-
ness not only along the circumferential path but also along the feed direction even

during machining.

The maximum roughness value is always abtainable from the reading along the

feed direction.

.M E

H2 3A7IAY 143t B FAldl &
A4 7Hg7189] el QoA EHAIA B EHY
PZ2AL AZY T840l Z7HE T Qlet. ofejg
Ao dAHM F38 AZ Ve olgde &
AL A= A4 7 A Folsl
A, 1 A gL 8 SR v 2
2AIZ AZ A8 7hsAdol /M wthe Aotk

« EA : ZXCHSD
o E@A : RE3AH
o R : FRIHSHD CHEtR

58

ojtf ALE-5 & T8 W2 Ho|A FAE o] 43
HIHE2] AGo] detyold), olgjg W4l WB.
Ribbens"?, M.Shiraishi™®, SM.Pandit®, Y.L Da-
vid"?, SMWu™ 7§ At ot ATE
ojgou} o x FEF FFHA A7t ol FA
gis & 4 g

53 84 £3) A8 9= W4 (WHPL—-380)
of #olA A28 A3 X3t HPF Af=
A¢] o]FfAA] g1 Qi

g2t E dAFdAe Axrted 3dAe g
Ad7 Ag7bede 99 Fd 2389 WHd
stz BerAQl WS Adsigod, FAYd=
FUAAYE PFAT Wt ojg} o] FHigkd|

Journal of KIIS Vol.6, No.4, Dec. *91



o

e #E 78719 2EE 7hsA dFe golA
BX 2719 SRS e

ot
p

tlo
3
oo
ﬁol_u
2
23]
g
X
i

2—1 FAA9 T4 24y

2 AgolA AFSg A 39 AAY] SHA
2He Q&= Figl® #on Figee 1 A
ol

Fig.3& He—Ne Laser head$} 223X 2 74€
Az 237 9 EdAzo|t. FigldA A€ 3¢
< ot43ld TmW He—Ne Laser2 AHg-31%oH
#olA FAL HAMEAA vl o] F HZ 7)o
YA o] oA BHY A4 wal ¥AE s}
2ee #FE A& FEE AYFES ¥
124 E A/DHS7|Z JEdnh

olmf HolA 9 ol AA7] A5 §JF
B AFEH T2H 9 Aojd] 93le AlzE T
g ZAFEA g3 dolHs} HelHxE g

2-2 39 AR 459 £4
Figse AEAY HAHY 58=E vehd

Roltk. A7) A& E A& NG 3ol Xa(t)
2 54 Xa() 9y 345 ¥4
HES AHgste] HER,

Ka(0) —FLs Ka(f) woereeressenerssneeeees W
0% Folo A¥Noz HASW g P,

Xa(0)={ Xa(Dexp(—jo t)dt -+wreee (2-a)
=01+ feesssseesesssssesss s s (9:b)
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Xa(nT)=Xa(n) 2 =4 o A5 o]k F
HElyl 2 9y 8 £ DFT(Discrete Fourier Trans-
formation) ¢} IDFT(Inverse Discrete Fourier Tra-

nsformation) & TH&3} £

X(0) =% X(n)exp(—j2n - kn/N),

k=012 , N (3‘“21)
X(n)=§:X(k)exp(j2n * kn/N),
n=012; , N ereersenininnn (3*b)

L:7 mW He—Ne Laser beam

SF : Spatial filter

L1,L2: Lens

PD : Photodetector

SYL : 300B Surface texture
measurement instrument

DM : Digital multimeter

0 : Oscilloscope

A/D : A/D Converter

AMP @ Amplifier

OPT : 835 Optical power meter

REC : Recorder

C: 80386 20 MHz Computer

S : Software (SCOPE,DADISP)

MO : Monitor

P : Printer

X—Y : X-Y Plotter

T : Test specimen

Fig.1 Measuring system of surface roughness
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Fig.2 Layout of experiment system

LSpatial filter Specimen
He—Ne LASER Photodetector
l F- Recorder
Oscilloscope 835 Optical
powser meter
Digiatal Stylus
multimeter
A/D Converter Amplifier
Printer
1BM PC/AT Monitor
X=Y plotter

l Software

Fig.3 Block diagram of measuring system
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DFT (FFT AFR)
l X(k)
{ Cut off Tt W
[
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‘ Low pass High pass
4Hz 4Hz
[ ‘ ]
IDFT (FFT ARR)

]

X1(t) : Waveness
Xn(t) : Roughness

STOP

Fig4 Flowchart of signal processing
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(1) 39 :7mW 388 He—Ne Laser, 3%
632.8nm, =2 Huges 3027.

(2) #7£7] : Photovoltaic type FHZ7), &7
W34, B4 Laser Pico—Watt Digital Meter
M835—SL—04.

(3) &8 A&7 5371 £33 Tokyo Semitsu]
24 300B.

(4) A/D % Digital 1/0 : 12bit, 1634, Heh 8
4% 30KHz, 1614 Digital 1/0, 4% +1V~
*+ 10V, 249 PCL812.
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Table 1 Mechanical properties and chemical composition of specimen(SS 41)

a) Mechanical properties

A8k Figs%} 2ol st Algd) 6749 Fro2

Material Yielding Tensile Modulus of Hardness Elongation
strength strength elasticity
(kgf/mm?) (kgf/mm®) (kgf/mm®) (Hv) (%)
SS 41 29.1 46.7 215X 10° 125 318
b) Chemical composition(%)
Material C Si Mn P S
SS 41 0.171 0.33 0.39 0.016 0.021

Table 2 Working condition of surface roughness (SS41)

Cutting speed Feed rate Depth of cut Laser beam spot
(m/min) (mm/rev) (mm) diameter (mm)
492
9.85
121
14.26
21.17
24.19 0.24
2851 0.30
3499
42.33
6048 0.1 0.1
69.98
120.95
60.48 024
0.30
69.98 036
041
120.95 048
0.52
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Fig5 Dimension of test specimen

Fig6 Configuration of test specimens
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Fig.7 Surface roughness vs. cutting speed
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Fig9 Surface roughness vs. cutting speed
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Fig.10 Surface roughness vs. feed rate
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