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On the Metallic Surface Roughness Measurement by Laser Beam
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ABSTRACT

A new technique for the measurement of surface roughness based on-the inten-
sity fluctuations of laser light backscattered from a moving surface has been intro-
duced.

This paper reports a method of measuring surface roughness using coherent
optics and interferometry. Included are both the theory of the technique and experi-
mental verification. The range of surface roughness which can be accurately measured
by this method is also reported.
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L : 7 mW He—Ne laser
Beam diameter 0.83 mm

SF : Spatial filter

L1,L2 : Lens

BS : Beam spliter

M : Mirror

PD : Photodetector

835 : 835 optical power meter

DM Digital mulhmet.er

0 Osmlloscope

300 300B surface texture

measurement instrument

A : Amplifier

R : Recorder

A/D : A/D Converter

C : 80386 20 MHz Computer

S : Software (SCOPE,DADiSP)

M : Monitor

P : Printer

X-Y : X-Y Plotter

SS : Stendard specimen

T : Test specimen

Fig.1 Measuring system of surface roughness
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Fig.3 Block diagram of measuring system

Table 1 Working condition of surface roughness
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NE E"ﬂﬂi‘ﬂ 719 surfcom 300
BE AHgst] AJHY o]F& L E .03, 0.06, 0.12,
0.3, 0.6, 1.5, 3.0mm/sec2 tﬂ st A
F&o) AEL F FHH9 Olmmg’r% 2271221 0.5,
10, 20, 4.0mm= ANe3}A T} Tabel 12 laser %
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1) Laser : Laser ¥37)(HUGES 3027 H-P) 7.0
mW linear polarization He-Ne lasero]™, A&

A9 115V-50~400Hz, 3¢ 6328 A(H4),

2) ¥ #%7] : Laser Pico-Watt Digital Power Me-
ter (M835-SL-04).

3) B9AE” 2471 Tokyo Semitsu Co. LTD
Model Surfcom 300B.

Table 2 Mechanical properties and chemical com-
position of specimen (SM45C)

a) Mechanical properties

(SM45C)
Erface Tracing i Beam spot
roughness | speed diameter Laser spot
(u Rmax) | (mm/sec) (mm)
18
19
20 0.1 Optical stylus|
2.3 0.03
24 0.06
25 0.12 S
27 0.30
30 0.60
31 150 05
32 300 10 Optical skid
39 20
40 4.0
438
5.0
52

Yielding Tensile

Material | strength strength
(kgf/mm’) | (kgf/mm’)
[swoc | & | »

Hardness

Elongation

(%)

b) Chemical composition (% wt)

( Material C Si | Mn P S Fe

‘ SM45C ‘0.45 025 { 0.78 | 0.03 |0.035 Balance
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4) A/DH#7] ! 16channels, 12bits, HADC574Z
converter, 0.015% of reading+ 1bit accuracy, co-
nversion speed 30KHz max, linearity +1bit.

5) Computer . IBM 871 CPU Intel 80386
20MHz, Intel 80387 math-coprocessor, RAM 4
MB.

6) Al¥
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Fig.6 Digital Voltage vs. Surface Roughness
(Tracing Speed : 0.03mm/sec)
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Fig.7 Digital Voltage vs. Surface Roughness
(Tracing Speed : 0.06mm/sec)
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Fig.8 Digital Voltage vs. Surface Roughness
(Tracing Speed : 0.12mm/sec)
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Fig.9 Digital Voltage vs. Surface Roughness
(Tracing Speed : 0.30mm/sec)
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Fig.10 Digital Voitage vs. Surface Roughness
(Tracing Speed : 0.60mm/sec)
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Fig.11 Digital Voltage vs. Surface Roughness
(Tracing Speed : 1.50mm/sec)
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Fig.12 Digital Voltage vs. Surface Roughness
(Tracing Speed : 3.00mm/sec)
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Fig.13 Digital Voltage vs. Surface Roughness
(Beam Spot Diameter : 0.1mm)
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Fig.14 Digital Voltage vs. Surface Roughness
(Beam Spot Diameter : 0.5mm)
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Fig.15 Digital Voltage vs. Surface Roughness
(Beam Spot Diameter : 1.0mm)

Tracing Speed [mm/s]
—— 005 & 006 4 .12
—#- 060 O as0 ¥ a0

—&- :0.30

o8

P SO -

a4

Digital Voltage [V]

0.2 b

Surface Roughness [uRmax]

Fig.16 Digital Voltage vs. Surface Roughness
(Beam Spot Diameter : 2.0mm)
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Fig.17 Digital Voltage vs. Surface Roughness
(Beam Spot Diameter : 4.0mm)
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