MATEZA| B0IM WE 0|28 F=2| BN HAJ| o st AF(I)

A Study on the Metallic Surface Roughness Measurement
in Turning by Laser Beam(1I)
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ABSTRACT

A laser-based in-process measurement system for the evaluation of surface roughness in turning is
reported. The proposed measuring system makes it possible to detect the surface roughness not only
circumferential path but also along the feed direction even during machining. Also, it permits the
real-time measurement of surface roughness in dynamic condition.
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Fig. 1 Schematic diagram of the in-process measurement system.
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Fig. 2 Layout of the experimental system(Photo. )
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Fig. 3 System for the surface roughness
measurement along the feed direction
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1) Light source : He-Ne gas laser generator
(Huges 3027 H-P), power 7.0mW, Wavele-
ngth 6328 A

2) Optical power meter . Laser pico-watt optical
power meter(M835-SL.-04), power range
2nW to > 2W, resolution 0.005%

3) Detector : Silicon photo-detector(818-SL :

photovoltaic type), wave-length range 400~
1100nm, active area lcm?

4) A/D converter : 12bit 16channel
(HADCS74Z), 0.015% of reading +1 bit
accuracy, conversion speed 30KHz max.

5) Surface roughness tester : Model SURFCOM
300B(Tokyo Semitsu CO.LTD)

6) Computer : IBM compatable, CPU-Intel
80386 math-coprocessor

7) Photo micro sensor : &% E}g], AgAgt
DC 5~15V, #A[o]&¥ 80mA

8) DC power supply : Model ED-3301 ED-603,
tripple output, 160 watts, linear/series

9) Oscilloscope : Model 2090 Digital ocilloscope
(Nicolet Instrument Co. )

10) Optical magnetic disk drive : 600Mb~4.8Gb

Z34 839 A47] £%7]A SURFCOM 300B

© & A30A At BEE 53l ol 232

Table 1 Mechanical properties and chemical composition of the test specimen

a) Mechanical properties

. Yielding strength | Tensile strength . Modulus of
Material (kgf/mm?) (kef/mm®) Elongation | Hardness elasticity
SS 41 29.1 46.7 3.8 125 21.5X103
b) Chemical composition(% wt)
Material C Si Mn P S
SS 41 0.171 0.33 0.39 0.016 0. 021
Table 2 Machining condition
Cutting sPeed Feed rate Depth of cut Bt?amspot Cutting tool
(m/min) (mm/rev) (mm) diameter
{(mm)
5
14 0.24
24 0.41
42 0.52
70 for each cutting speed and
121 depth of cut
0.24 0.1 0.1 PCBNR
5 0.30 2020K12
14 0.38
24 .0.41
42 0.48
70 0.52
121 for each cutting speed and
depth of cut
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Fig. 6 Configuration of the test specimens(Phato. )
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Fig. 7 Surface roughness vs. cutting speed at feed
rate (0.24m/min, 0.41m/min, 0.52m/min)
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