$39% HS5H
2012 4£ 5 A

ol B
CHINESE JOURNAL OF LASERS

y

May, 2012
® K AnE A
(

Vol. 39, No. 5

PE RN IO TS By FR 121 S 2 AR W LB
R ZHE IRLC
VIR R R SRR B R SRR, W KT 410082
PREM TR MORRL S TR, 0T Ki&E 116024

BT LSRR

Tiiks

&b 6

TSR A W AR 2 55 8 TR G55 A BT S A R A5 3 e B 7 AR I SR B T RO B S
B HeETa

WE R COL WOLH A 1. 6 mm JEA) BI10/500DPD-+Z B B 5 15 I A B BY 36 17 MOK S B AR . 2
Y s R P L T 2 (SEMD

WL AR RS A
ACCEDS) X 7 4% 0 41 41l A 00 60 00 22 09 P 328 5 4
HESES

B
RAALNEE FEITR M AR A AL . DF S5 SR B A% 0 AR R 5 R S N 4R B RO 8 IR R T OR IR
TEAE RIK o o5 28 D B A 300 945 o R AR 806 e W 0 4 3t 1 BB AR I L OF D S B T AR R SR SR A T — R Y
KA

TG456.7

o
FAR - T 45030 2 R 2 5000 K5 L A BE A7 16 35 1 B T A AR 5 45 ELJR S8 P i AL BRBE 5 Cul324. 8 nm 352k 0k B 47

WOLTAR s WOLTE AR %5 5 T U W0 5 A58 s BB 4 5 AL
XEtRIRAG A

doi: 10.3788/CJL201239.0503005

Monitoring Mechanism of Plasma Generated by Laser Welding
Zhang Yi'

Galvanized Steel with Powder Feeding
Duan Linyong' Zhou Dianwu'

Changsha . Hunan 410082, China

Li Shichun' Wang Cunshan?
' The State Key Laboratory of Advanced Design and Manufacturing for Body, Hunan University ,

* School of Materials Science and Engineering, Dalian University of Technology, Dalian , Liaoning 116024, China

Abstract Experiments of laser welding of 1.6 mm thick galvanized steel B340/590DPD+Z with different amounts
of copper are performed by using a CO, laser. Based on the light emission from the plasma plume acquired by

spectrometer in the welding process, the effects of adding copper powder on the plasma optical signal and the

copper powder, the oscillation of plasma temperature is significantly reduced and the average temperature drops about
5000 K. In addition the solid solution alloy of copper and zinc distributes around the pore wall and the porosity has a
technology.

Key words

relationship between the pores and the plasma optical signal is analyzed. Then the average content of copper element
correlation with the intensity of spectrum at Cul324.8 nm as well. The researches provide a theoretical basis for
OCIS codes

and the distribution of the main elements around the pores are detected by using a scanning electron microscope
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(SEM) and energy dispersive spectroscopy (EDS). The results show that compared to laser welding without adding
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monitoring on laser welding galvanized steel with powder feeding and a new method for the plasma control
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Table 1 Chemical composition of B340/590DPD+Z

Chemical composition C Si Mn P S
Mass fraction /% 0.18 0.8 2.2 0.035 0.030

Note: The zinc coating thickness is 200 g/m’ (double),

coating thickness is 20 pm
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Table 2 Welding parameters

Laser Welding Gas-flow Defocusing

Group  power / speed / rate / distance /
w ( mm/min)  (L/min) mm
1.6 mm—+
2300 1000 15 0
1.6 mm
reflector
shielding
focal lens gas

laser beam

plasma
%xging 19?5 . optical fiber
workpiece N\
spectrometer &
CD camera
0
BT SR O AR 2 5t 1 ]

Fig. 1 Laser welding schematic of galvanized

steel with copper powder
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Fig. 3 Transition of Zinc ion
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Table 3 Spectroscopic parameters of zinc plasma

Transition Energy of the

Wavelength Statistical

A /nm

probability upper lever

weight g

A /(107 s7H) E,/cm ™!
275.6 1 3.42 68579. 13
277.8 3 4. 60 68580. 60
280.1 5 6. 04 68583. 03
328.2 1 8. 66 62768. 77
330. 3 3 1.07 62772. 00
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Fig. 4 Plasma temperature curve of laser welding when
the copper mass fractions are 0 and 3. 35% , respectively
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