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Exper mental study about CO, laser welding of galvan zed sheet
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(1 School of Mechanical & Electronic Engineering, Guangdong Po lytechnie“Univercity, Guangzhou 510635, China; 2 School of
Mechanical Engineering, South China University of Technology, Guangzhou 510641, China; 3 State Key Laborabry of Advanced
Design and Manufacture for Vehicle Body, Hunan University.Changsha 410082, China; )

Abstract: Based on many experinents of CO, laser welding of zinc coated high strength steel © vehicle body, joint
microstructure and stress-strain curve of pecimen were acquired In the course of experiments, the sort of welding protective gas
was selected, the influence of technological paraméter on material melting characteristic of deep penetration welding was analyzed
By adopting blowing side protective gas, the,problem that gas hole was easy © fom owed © evaporation of zinc and moisture of
circumstances in laserwelding was slved (The experimental result indicated that deep penetration laser welding could effectively
awid ftening heat affecting zone, gontfol the gas hole and restrain joint flav of welding of zinc coated high strength steel by

December, 2007

blowing side potective gas
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Fig 1 Experimental set-up
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jg Table 1  Composition of tested materials/%

C Si Mn P S Cr Al

<018 <05 <20 <0026 <0015 <08 =001

Fig 2 Original structure of material
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Fig 3 Diagmatic sketch of weld jig
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Fig 4 Relation curve of penetration, width and defocusing anount
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Fig 5 Welding seam chart of different defocusing anount
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Fig 6 Relation curve of penetration, width and welding velocity
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Fig 7 Joint microstructure (500 *) (P = 1300W, v = 0. 96m /min, Af =
- 0. 4mm,a =30")
a—melting zone  b—heat affecting zone
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Table 2 Rigidity distributing of joint

rigidity of molten

rigidity of HAZ/HV
bath/HV gy

rigidity of material/HV

418 421 271
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Fig 8 Tensile pecimen

FERRBY AR BR AT SR R A 2= gk
1 ABH T OGRS AR | 24 B fR 5y
TR LR Bk T AR -
2 610000000

WO HH T it [T A o JEE PR S Bl VR 55
FER AU G RETRL ok BB S M A SRR A v TR
W% RS T A AL o R MR AR R 2 &
KA, — & mim AR g = A A X ]
REPHURLE A I RAL » MR 2 T 200 JRgE
B B AL T E TR P

AN AL = A AR TP R BRI 2 AT
ZER AR E K AU RN 3 B e B R HEETE | LA
DIRPER S AT A 2R T o SRS AR AR
WCARAP DA o B4 B R B A8 [RT B g
—ERR B TR SRS TATE IR o R R R A
PR AR L 5mm SRR EEZ) 10um ~20um B
W2 1% N IO AR B T ¥R R BRSO
JREIS CRERENRSSREE o B 7245 MM-6EPC
EAH AR N TIOR 500 % I AR EE L IO 2 .
ALVEH UGS T B R

PRI S BURSE NP X 2 R

ERHR IR R e R R N DR AT R A Al
IR o BRI U OB R R BB Y — A 2l
Q- 4 mm, JRAE BT A FREAE 2 ) o X 5 S A A
DX 5 BERAARIR]  GR RO A 78 A i B -5 A R BRI
R — SR F AL R EE AR o SRk PRI
WOt IR MBI B A RS DT TR AE

3L L]

SR FH (U Bl AR B 7 300 £ i LA A A A T
TR o IR A I RN, SUE R
R K RYRERE =i, BIE T B MR SSME UM 24 T B4
() 78%; AR K A AR N GRAP AR RT3k £
97% R PERER LS o BT T £R RO E IR O K
PRI TESECI R R R AL o BRAYZ%
K NI R ) IR 93 SEACRBO AR BN 25 5 T <AL -
FEIACH T Z 2 PEDCH CO, B SE UL TR IR 545 =1
FELEE NS AR Wi X R BAL A ROt 1 4R
G2 ALY AR RIBT IR O B L Y REGH B kA%
THIFANEERCR AR BT T A
AR TR RLA -

O o000

[1] TWNHB,LNJP,LUR Tetal A Review on ultra-light auto body

and related foming technologies [J]. Automotive Engineering, 2005,

27(3):381~384 (in Chinese).

CHEN T,WANG Zh Y, CHEN K Lasermaterials p ocessing technolo-

gy applied in large scale autbody [J]. ChinaMechanical Engineering

2002,13(1) : 8~11(in Chinese).

CUIH Y, 2JO T Ch CO, laserwelding of zinc coated steel sheets

[J]. Transactions of the China Welding Institution, 2004, 25 (5) : 67

~74 (iin Chinese).

WU sh K, ZHANG Zh W, CAO N et al Investigation on U ltrasonic

crossjet for laserwelding [J]. Laser Technology, 2006, 30 (2) : 145~

147 (in Chinese).

ZHOU Y Y,HU Ch K,CHEN P F The laser welding of the double-

linked gear in automobile gear-box [J]. Laser Technology, 2004, 28

(4) : 445 ~448 (iin Chinese).

TANG X H, ZHU H H, ZHU G F et al Laser_induced plagna absomp-

tion and control for CO, laser deep-penetration widing[J]. ChinaMe-

chanical Engineering, 2000, 11 (7) : 741 ~744 (iin Chinese).

WANGH L,HUANGW L, ZHOU zh Y et al Laser welding of 8mm

thick stainless steel plates [J]. Chinese Joumal of Lasers, 2003, 30

(5) : 463 ~466 (in Chinese).

CHEN L,HU X Y, HU L J Characteristicson laser beam welded high

strength steel [J]. Applied Laser, 2003, 23 (1): 19 ~22 (in Chi-

nese).

[9] LIL J Modem lasermaterial processing and equipment [M ]. Beijing:
Beijing Institute of Technology Press, 1993, 213 ~214 (iin Chinese).

[2]

[3]

[4]

[5]

[6]

[7]

(8]





