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Monitoring of plasma and spatter with photodiode in CO: laser welding
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ABSTRACT

Laser-welded Tailored Blank is the hottest thing in many automobile companies, But they demand
on weld quality, reproducibility, and formability. So it is the great problem of automation of laser

welding process, Therefore, it is requested to construct on-line process monitoring system on high

accuracy.

The light which is emitted from plasma and spatter in laser welding was detected by photo-diodes, It
was found that the light intensity depends on welding speed, laser power, and flow rate of assist gas,
The relationship between the plasma and spatter and the weld quality can be used for on-line laser

weld monitoring systems.
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Table 1. Specifications of the sensors
UV Phatodiode | IR Photodiode
Type GaAsP InGaAs PIN
Spectral response range 260-400 nm 700-1700 nm
Peak sensitivity wavelength( ip 370 nm 1550 nm
Dark current(Max.) 50 pA 1.5nA
Photo sensitivity(at i) 60 MAW 0.95A/W
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Fig. 1 Schematic diagram of the laser monitoring system
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Table 2. Angle and distance of the sensors
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Table 3. Specifications of the CO: laser welding machine

Laser Rofin-Sinar 860HF
Laser power CW 6 kW
TEM mode TEMx
Beam diameter 30 mm
Focal length 350 mm
Focus spot size 0.31 mm
Assist gas flow angle 20°
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C Si Mn P S Fe Zn
(Wt%) | (Wi%) | (Wt%) | (wi%) | (wi%) | (wi%) |(g/m?)

SPCEN (0.0029( 0.005 | 0.08710.013{0.011] bal.
Galvanized [0.0032] 0.002 | 0.065 | 0.009 [ 0.008| bal. [45/4S

LHULE LHEE (travel speed), Blo)1A 29
(laser power), 18l3 HZ7}A fr(assist gas
flow rate) 22 Fof, &3 w9 Wl @& A
T AW BT Ag9 AFAHE R ¢
stod 2tzte] 7o idted 534 F3sigie 1
8 BRItAE 8E(He)S AMSEIA S H, Fig. 19
A9} Zo] ¢k H koM 7tAT UQA HI
HolAe AL AW LA wEr)

4, 22 =

olAEFARE oA &Y 6w, £3HE:
6m/min2 2 5 735-oll AAelA welEl A
I¥ Fig 29 2ok WA UVIAMA UL &
gF2up 259 A3E B §Ho] ARHE £
x ¢tgez Fg2u A3 IA Uy,
o 0SsecFollz AT eVt Hol A Ay
A3 s & 7 o, B3 AgEHE &
3= IRAA &) Nii Al 271 & A3 Y
gue o 2
Ao) 7‘3%”3‘3}7} 5174] % A3 o)A FHr9
o]SAl FLAdo) 7% A2 2 A7bEY, mEh
UV1AIA ¢} RAAM S A E FojA &3 RYE
PO I YYHUCE AMSsHY, &4 7]
HP3RE o]F AT (A AH

K49

\e
oxl

AEZE B

(ayuvt
10 - - —
s \
sl
® [}
§ M gt "-’\V‘M‘b‘ﬂ/ﬁ&v‘"‘f/ ek
o .
0 1 2 3 4 5 6 7 ]
0 ® v
S
g s NN gy N Pl S
&
2
0 M " i
0 4 2 3 4 5 6 7 [}
(c) IR
10 . -
_ {
: {
T s
8
g Vﬂ"-w--w-.-.»-ﬁwvu-—-\.._...,w...._,‘w-»_.,-k
0 . N . . PR
0 1 2 3 4 5 [ 7 8
Time(sec)

Fig. 2 Output signal of sensors (Galvanized steel, 6kW,

6m/min)
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Fig. 3 Output signal of sensors (Galvanized steel, 6kW,
5m/min)
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Fig. 4 Output signal of sensors (Galvanized steel , 6kW,
3m/min)
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