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The Relationship between Plasma Temperature and
Technological Parameter On Laser Welding of Galvanized
Steel
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Changsha 410082)

Abstract: Laser induced plasma is an important physical phenomenon during laser welding. In this
paper, by using spectrograph, equipped With CCD, it takes a measurement on Zinc plasma spectrum
produced from laser welding of galvanized steel. Zinc characteristic spectral line from 300nm to
580nm was observed from this analysis. Selecting two of the spectral lines with the wavelength of a
334.5 nm and 481.0 nm, this paper has analyzed these spectral lines and the technological parameter
such as, laser power, speed of welding, defocused distance, shielding gas flow, it has been shown that
technological parameter have certain effect on plasma temperature. Shielding gas flow have obvious
impact on the plasma temperature. It decreases with the increasing of shielding gas flow. In addition,
the influence of speed of welding on plasma temperature is least, whose deviation is 1323K.
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Table 1 Parameter of zinc spectral line

B am)  WORAEE CemD GOREg  BUDLEA G BARBREK
481.0 53672.24 5 7e7
334.5 62776.95 5 1.5¢8 1.380662¢-23
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Table 2 Chemical composition and mechanical property of zinc-coated steel sheet

Hﬁﬁ% 'f’t%m&é}\ % ﬁ%ﬂﬁﬁ MPa
C Si Mn p S Py Jeth it
DC56D+ZF 0.014 0.008 0.118 0.014 0.030 300.68 155.29
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Fig. 1 Schematic plan of experimental equipments
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Fig. 2 Local experience
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Fig. 3 Spectrums of plasma
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Table 3 The table of orthogonal experimental design

No laser power speed of welding defocused distance shielding gas flow rate temperature of
) (KW) (mm/min ) (mm) (L/min) plasma (K)
1 1.6 900 +1 5 8860.3
2 1.6 1000 0 10 11642.0
3 1.6 1100 -1 15 8568.3
4 1.6 1200 -2 20 9272.0
5 1.8 900 0 15 8039.0
6 1.8 1000 -1 20 7204.3
7 1.8 1100 -2 5 9363.5
8 1.8 1200 +1 10 7224.9
9 2.0 900 -1 5 11642
10 2.0 1000 -2 10 6519.1
11 2.0 1100 +1 15 7092.6
12 2.0 1200 0 20 6428.6
13 2.2 900 -2 15 9126.5
14 2.2 1000 +1 20 7011.7
15 2.2 1100 0 5 10535.0
16 2.2 1200 -1 10 9980.7
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Fig. 4 Influence of la ser power on pla sma temperature

32 FRERESEFHTHRE XA
VISR BEATIR B (RN, A BT A L SR B, AR



DERFEXTHE

8094K~9417K. 3t BRI s (1) IR AR, WOt Re SRS AR g f A
BRI, ZRAE R, WS ES e et B R RN, Bk Lk
JE i A 5 - PR B N, DTS B AL A s (20 R B Ak
BEEEENRRONH O WS R B, 28 35 55 B TR RO D) 28 B AR /N, T 2 5 P DR
SECE B TR R B SREEEE 5 1000mm/minf, S5 S A E N 8094K, K
It 1-8890K~941 7K Z [H], 7= A= 58AR I AT fig it DR A L P 46 8 -0 i K T LA SE B T4 s g
{EAFFLANAE B PO SR I R e /D, S5 PR N IRIRR, S5 B FAREEIR AR

http://www.paper.edu.cn

9500

9000

A

8000

plasma temperature/K

900 1000 1100 1200
Speed of welding/(mm/min )

Pl S el PR 25 18 1 MR PR 52

Fig. 5 Influence of speed of welding on plasma temperature

33 BEESSFETHEERRR

ST AR IE SRS R AL T DA BTN IE R AR, RN E .
K6 W, 7EfEs oL, PRI R IR ZY, SR AR 9161K EFHF
9349K, #RJ5 FFEF 8570K; 7EIE B AEMEAL T, RIS FER th+1 FRES] 0 I, &5 5 A
7547K EFFE] 9161K . XS N BEEEEN R 2 S B A0 G R I IS 5 2 At i JE A&
BEEEBS AR, (1) IE SRR, AT RRNAR L7 M0 A AL B A R B A5 2 1R o ek L
I BEOEOGIR IAR S 1) AR, O, SRR AR T, SRR AL I T R

R RE A R kI, 3 RS I T AR D, AT R S TR SR B R I R R
#e

9500

8500

el
(=1
(=1
(=}

8000 4

plasma temperature/K

7500

2 N 0 I
defocused distance /mm
Klo B FE BN 48 BTG BE IR 2R

Fig. 6 Influence of defocused distance on plasma temperature
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Fig. 7 Influence of shielding gas flow rate on plasma temperature
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