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Process Monitoring in Laser Beam Cutting by Photo Diode

Chang Ook-Jin*, Kim Bong-chae*, Kim Jae-Do**

ABSTRACT

On-line process control equipment for CO, laser cutting is not available for industrial applications. The major
part of the industrial laser cutting machines are adjusted off-line by highly educated engineers. The quality
inspection of the sample is visual and referred to different quality scales. Due to the lack of automation the poten-
tial laser users hesitate to implement the cutting method. The first step toward an automation of the process is
the development of a process monitoring system and the research is concentrated on the area of on-line quality
monitoring during CO, laser cutting. The method is based on the detection of the emitted light from the cutting
front by photo diode. The developed monitoring system consists of the OP Amplifier, A/D convertor, power supply
and PC. The signal from the photo diode has been undertaken from Fourier analysis and statistical analysis with
real time. The photograph of striation pattern was taken by metallurgical microscope. As a result, it is possible to
predict the-striation pattern according to the beam traveling speed.

Key Words: Process monitoring (7}8%% BUHH), Laser cutting(#e]A Z¢), Photo diode(Z2AD),
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Table 1 Specification of CO, laser system

Rated power (W) 1.5
| Power Stability () 2
Beam wave length (m) 106
Unfocused beam diameter (mn) 22
Assistant Gas 2

Beam mode TEMor

Lens type ZnSe

Lens focal length (mn) 190.5
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Tahle 2 Specification of 8i photodiode

Type HP-3MLR2
FEAY (m) 32x32
FAZE (m) 450 - 1050
29AF (Amps/Wait) 0.30
SAF (nA) 5
FEFHEE (A 1x107
1.850.%
22 Mex 20041 | &
05 '
4 g H
i
te
0.5Max : Danode
Epoxy Resin %
@ Cathode

Fig. 1 Apparatus of photodiode
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= YA E Ao} gk, 0|2 YajA FET) g =9 Table 3 Chemical compositions of SPHC

4HZ o)A 731 W AWEA B FEo 2AY _ Comportion (w1 50

& gle AN g 44, AZsdn Specmen Mn P 5
SPHC 015 06 0.05 005
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Fig. 2 Flow chart of signal processing program Forward voltage (V)

Fig. 3 Characteristic curves of the photodiode on the rela~
tion of photocurrent and forward voltage
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Table 4 Conditions of laser cutting experiment
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Fig. 5 Experiment setup for secondary light emission
detection from laser cutting process
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Fig. 6 Variation of surface roughness with the laser beam
travel speed
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Fig. 7 Laser cutting surface with beam travel speed
(arrow 1 : Direction of beam travel)
(arrow 2 : Direction of laser beam)
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Fig. 8 Cutting cross section of specimen as beam travel speed
(arrow : Direction of laser beam)
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Fig. 10 FFT results of acquired signals
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Table b Cutting result according to shielding gas pressure
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