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A Study on the In-process Measurement of Metallic Surface Roughness
in Cylindrical Grinding by Laser Beam
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ABSTRACT

This paper deal with the design of noncontact in-process measurement system which measures the
surface roughness during cylindrical grinding. The measuring system is extremely simple and the
apparatus proposed is composed of a laser unit, photodetector and optical system. The experimental
performance of the apparatus is satisfactory and good results are expected in the actual use. During
operation, the surface of a workpiece is continuously scanned by a laser beam. The experimental results
show that the presence of chattering, loading and glazing can be detected sensitively along both
circumferential and feed directions and the surface roughness value is obtained from the reading along
the feed direction.
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Fig. 1 Schematic diagram of the in-process
measurement system

Fig. 2 Layout of the experimental system(Photo. )
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(1) Cylindrical grinding machine : Model
gloss-N-1200-H (Kondo Machine Works Co.,
Ltd)

(2) Light source : He-Ne gas laser generator
(Huges 3027 H-P), power 7.0mW, wavelength
6328A

(3) Optical power meter : Laser pico-watt optic-
al power meter(M835-SL.-04), power range 2 nW
to>2W, resolution 0.005%
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(4) Detector : silicon photo-detector(818-SL :
photovoltaic type), wavelength range 400~
1100nm, active area lcm?

(5) A/D converter : 16bits 2 channels, conversi-
on speed 20Hz~50kHz max on each channel,
DSP-16 Plus(Ariel)

(6) Surface roughness tester . Model-SURF-
TEST-MI(MITUTOYO MFG. Co., Ltd.)

{7) Computer : IBM compatable, 32 bit
CPU-Intel 80486/66VC-DX2

(8) Photo micro sensor - &% E}¢l, WY A
§F DC 5~15V, A oi&¥ 80mA

(9) Oscilloscope : Model. V-212, 20MHz Digit-
al ocilloscope(Hitachi Denshi, Ltd.)

(10) Optical magnetic disk drive : 600Mb~4.
8Gb
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Table 1 Mechanical properties and chemical
composition of test specimen

a) Mechanical properties

Materia Yielding strength | Tensile strength | Elongation | Hardness
e {kglfmm) (kgl/mm?) (%) | (HeB)
SM45C 42 56 21 91
b) Chemical composition(%)
Material C Si Mn P s Fe
SM45C 0.45 ] 0.25 | 0.78 } 0.03 ] 0.035} Balance
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Table 2 Machining condition

Wheel | Work piece | Table | Dressing | Depth of | Beam spot

speed speed speed | speed cut diameter Wheel
(m/min}{ (m/min) |(m/min)}(mm/rev)| (mm) (mm)

2 0.24 0.16

1908 054 | 0.3% 15 01 WAKTV

16 0.9 0.60
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Fig. 4 Configuration of the test specimens(Photo. )
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Fig. 6 Surface roughness vs. cutting speed at table
speed(0. 24m/min ), dressing
speed(0. 16mm/rev)
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