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A study of weld monitoring using light emission in Aluminum 6K31 laser welding
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ABSTRACT
In automotive industry, light weight vehicle is one of issues because of air pollution. Therefore,

automotive manufacturers have tried to apply light materials such as aluminum to car body.

Welding aluminum using laser has some advantages good weld quality and high productivity. In
this study, light emission which is generated in aluminum 6K21 welding with laser is measured

using photodiodes. Analysis of relationship between sensor signals of welding variables and

formation of keyhole and plasma is performed.

1. M =

A AAZHSE 87 B3 g B4o] Eo}
Axn Qes ag g FR7|TFY 2 GAd
AN w7)17k29 FAZE AAn Jok A AA
9] AFat Al AFAe dv F4E AT A
A9 AFIrE & ol dFHI U AHF
ZEste] d@oz dFvEH 2L FFI 2A)
& o83t A FHo] F43}na AFak g
AEL 71/ de B2 FAE st Ut

HolA &HL AG ¥ EE AT,
nEA &4, agn AL 4Pl E A
o 2ol APAMe HEo] FH FHu=Hu 3
o =3 33 2AQ GFulEe £HA 949
9 dx7t FHol & HolA &FHo] o] o|&
g Roz disa

golx &R FUHPL £HE FH4L& &
g8 ¢ e A9gE B dFAE] HolA &
Ao 44 YUY 7HE AASHAT Gt
e RUEY WyoZ s FolA LA LA
' SuWE 28, B3 ge NzE

Z3te g dnEPe olgstd fHR
FA2E #dde Zigo] AEH AL

£ d7dMe &FvlE 6K319 dFolAx £

e}

A wARE BUSE ASY 5 dE A2Y
& 73395, o8 ¥ $ANSY AS s
o JEVAE BHHD FVENE B FAY

o2 FoAS HAIEHYH

2. d 8 ¢ H

dFuF #olA &HE FP37] AT A2H
I 2UHE A&"9 JMFEEE Fig. 13 2
HolAe FAZozRY 18F 7|Edd. 2 9]
fre golA7E Fulmol AN GFuEA
HHALE back reflectiono] 2}3} #o]A AlxE
o] AF= AL/t LA JerE 4xE F
AEE FYP3Hg. A AHEd BHolA=
4&WF NAYAG #olAZ TEMyp REE=E A}
£3tAch XY €8 WHE CW Ezoln
B3E7tAE ol23(Ar) 7128 AMEEIYT A
Pl AHEE WA= 6K31 1.2t 1 33ty 3
A& Table 13 2o}

£AHF RUHYS A% AMe 27071 AHEH
Aed =7t 2 A9 4=rh ¥ AA7
AFEEIAT o] AlA9 ¥HE WHE 190 mn ~
680 nmojx Ho] w8 AL 610 nm o]t}

AL 2714 FH/HZ FYHAY. BE7IA7G



2003 F=A

KWS 2003-Autumn

Semsor1 1

[

Fig. 1 System Setup

Table 1. Chemical Composition (%)

Si Fe Cu Mn Mg
0.98 0.17 0.84 0.07 0.33
Cr Zn Ti other Al

0.02 0.02 0.01 0.01 RE
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Fig 2. Spectral analysis of light emission
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Fig. 3 Sensor signal and bead shape
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Fig. 4 Average of signals according to
shielding gas flow rate
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Fig. 5 Average of signals according to

welding speed
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Table 2. ANOVA of sensor 1

BEo
ST Awn Ae= AR PR P
A& 109.2 3 36.4 54.1 32
2=} 114 17 0.67
Pl 1206 20
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