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A Study on the In-Process Measurement of Metallic Surface Roughness
in Cylindrical Grinding by Diode Laser

I R
Hee-Nan Kim-Joo-Sang Lee

ABSTRACT

This paper proposed a simple method for measuring surface roughness of ground surface. Utilizing
non-contact in-process measuring system using the diode laser. The measurement system is consisted of a
laser unit with a diode laser and a cylindrical lens, a detecting unit with polygon mirror and CCD array
sensor, and a signal processing unit with a computer and device. During operation, this measuring system
can provide information on surface roughness in the measuring distance with a single sampling and
simultaniously monitor the state of the grind wheel. The experimental results, showed that the increase of
the feed rate and the dressing speed an caused increase in the surface roughness and when the surface
roughness is 4Rmax~10Rmax, the cutting speed is 1653m/min~1665m/min, the table speed is 0.2m/min
~0.9m/min, the dressing speed is 0. 2mm/rev~0. 4mm/rev, the stylus method and the in-process meth.
od can be obtained the same results. Thus, under limited working conditions, using the proposed system,
the surface roughness of the ground surface during cylindrical grinding can be obtained through
the in-process measurement method using the diode laser.
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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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2) Light source : Diode Laser(Liconix DIOLITE
800) Max power 40mW, wavelength 834nm
3) CCD array sensor - Spectral range 350nm to
1100nm, sample rate 6ms 166Hz

4) A/D conveter : Arial DSP-plus 16bit, 2channel,
50kHz

5} Photo micro sensor : High response DC 5-15V
80mA

6) Oscilloscope - Digital 500kHz TDS320 Tek-
tronix

7) Surface roughness test : SURFTEST 402
Mitutoyo Co.

8) Computer : IBM compatable 32bit in-
tel-80486/66 DX2

9) Optical magnetic disk driver : ODD 600Mb
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Fig. 5 Close-up of the data acquisition system
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Fig. 7 Surface roughness vs. cutting speed at table
speed(0.6m/min). dressing speed(0. 2mm/rev)
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Fig. 8 Surface roughness vs. cutting speed at table
speed(0.9m/min). dressing speed(0. 2mm/rev)
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Fig. 9 Surface roughness vs. cutting speed at table
speed(0.2m/min). dressing speed(0. 4mm/rev)
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Fig. 11 Surface roughness vs. cutting speed at table
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Fig. 12 Surface roughness vs. cutting speed at table
speed(0. 2m/min). dressing speed(0. 6mm/rev)
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speed(0.6m/min). dressing speed(0.6mm/rev)
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Fig. 15 Surface roughness vs. table speed at dressing
speed(0.2mm/rev). cutting speed(1653m/min)
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Fig. 16 Surface roughness vs. table speed at dressing
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Fig. 17 Surface roughness vs. table speed at dressing
speed(0. 6mm/rev). cutting speed(1653m/min)
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Fig. 18 Surface roughness vs. tabie speed at dressing
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Fig. 21 Surface roughness vs. table speed at dressing
speed(0. 2mm/rev). cutting speed(1660m/min)
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Fig. 22 Surface roughness vs. table speed at dressing
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Fig. 30 Surface roughness vs. dressing speed at table

speed(0. 2m/min). cutting speed(1656m/min)
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Fig. 31 Surtace roughness vs. dressing speed at table
speed(0. 6m/min). cutting speed(1656m/min)
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Fig. 32 Surface roughness vs. dressing speed at table
speed(0,9m/min). cutting speed(1656m/min)
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Fig. 33 Surface roughness vs. dressing speed at table
speed(0. 2m/min). cutting speed(1660m/min)
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Fig. 34 Surface roughness vs. dressing speed at table
speed(0.6m/min). cutting speed{1660m/min)
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Fig. 35 Surface roughness vs. dressing speed at table
speed(0. 9m/min). cutting speed(1660m/min)

30
'g ~—y—STYLUS
25
é —o— IN.PROCESS
2 20}
-4
£ st
§ 10}
w et
Q sl —
[Ty
o
a N "
%5 03 o6 0.9

DRESSING SPEED {mmyrev)

Fig. 36 Surface roughness vs. dressing speed at table
speed(0. 2m/min). cutting speed(1665m/min)
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Fig. 37 Surface roughness vs. dressing speed at table
speed(0. 6m/min). cutting speed(1665m/min)
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Fig. 38 Surface roughness vs. dressing speed at table
speed(0. 9m/min). cutting speed(1685m/min)
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