375 6 b ot E5d YN
2013 411 H

LASER TECHNOLOGY

XEHS: 1001-3806(2013)06-0781-05

HWIE-MIG £ 5184 304 REFEWTEZHR

77T FLRERE IRE K R
(1. BRI R T ARE AN F I REM R SER I E A S0, 1M 510006 ; 2. TRIITH KR EOERMHE B A PR
A R FAER IR 518103)

FEE: A TS 304 AEBOLLHOL-MIG (metal inert-gas welding ) 52 & 1 HEPERE , R HTIE B MR EAT TR
SRR T TR 2R K BOGThER Jeaa R AR R 1R % 3k A5 S R BB B R
GERBW AL TR BE S 15mm JG22 05 854 2mm SR FT % 22 B 30 5 2 98795 326 22 % 9K AT DL S 3%
UF I ARERICR 5 /N AR AR 225 T I JAE /I S RV A% i 11 | T 38 5 i A5 IR T DA dp R ) o7 A 8 I 5
ZMIRE, R, SR FAE EOE-MIG B A 088 T2 0T DLSCH 304 NG5 MBLAF IR HERUR

SR BOCHEA BOG-MIC B 61545 BRSSO R DL I8 s W8k SRS IR

FESEKES: TC456.7 XHRARIRAD: A doi; 10. 7510/jgjs. issn. 1001-3806. 2013. 06. 017

Research of techniques of laser-MIG hybrid welding of 304 stainless steel

GUO Liang' ,WANG Fang' ,ZHANG Qing-mao' ,DENG Shi-lei > ,ZHANG Jian'
(1. Laboratory of Nano-photonic Functional Materials and Devices, South China Normal University, Guangzhou 510006,
China; 2. Sheet Metal Equipment Division, Han’ s Laser Technology Co. Ltd, Shenzhen 518103, China)

Abstract: By adopting the positive defocusing amount, the effect of fiber laser-metal inert-gas welding( MIG) hybrid
welding parameters on the weld morphology of 304 stainless steel, mainly including wire feeding speed, arc length, laser
was studied through many welding

power, the distance between laser and MIG arc, welding direction and butt joint,

experiments. Results indicate that the good welding effects can be obtained by matching proper wire feeding speed and arc
length when the extension length is 15mm and the distance between laser and MIG is 2mm. The results also show that small
diameter wire will help to make the narrow weld width and low weld reinforcement, end tab will solve the problem of bad

welding morphology at welding initial position. A conclusion is drawn that good welding quality of 304 stainless steel can be
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achieved when the proper welding procedure of laser-MIG hybrid welding is adopted.
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Fig.2 Schematic diagram of laser-MIG hybrid welding
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Table 1 Initial testing parameters of MIG welding

welding wire and laser power  welding speed  feeding speed protective d, d, dy
diameter/mm /W /(m-mn~') /(m-mn~') gas/(L+min"!) /mm /mm /mm
ER308/ 1. 2mm — 1.2 Ar/15 — — 15
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Table 2 3mm 304 stainless steel welding parameters
welding wire and laser power  welding speed  feeding speed protective d, d, ds
diameter/mm /W /(m-min™') /(m-min~") gas/(L-min"") /mm /mm /mm
ER308/J1.2mm 1500 2 12 Ar/15 3 — 15
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Fig.7 The front and back morphology of welding joint when laser is in
front of the arc

a—the front morphology b—the back morphology
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Fig.8 The front and back morphology of welding joint when arc is in
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Table 3 The initial welding parameters of 304 stainless steel
welding wire and laser power  welding speed  feeding speed protective d, d, dsy
diameter/mm /W /(m-min~') /(m-min~") gas /(L min"") /mm /mm /mm

ER308/J1. 0mm 1200 1.2 7 Ar/15 3 2 15
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Fig.9 The initial welding morphology of tailor welding

Fig. 10  The initial welding morphology of fillet welding

Table 4 Revised welding parameters

welding wire and laser power  welding speed  feeding speed protective d, d, ds
diameter/mm /W /(m-min™') /(m-min~') gas/(L-min"!) /mm /mm /mm
ER308/J1. 0mm 1000 0.8 8 Ar/15 3 2 15

2.4 HEXWEZE
TEMR 22 AR FE |, /N HAR R 22 SR 35 1l 5
B (0 T TS At T %) | 3 ) AR, 7 AR ) A
PR 22 R SR TR/ P AN RIS EE 1)
Wi 4w ds /b | 0 5 ARAT /N e 9 S v T AR 4%
TEB ., TEREEHRE B8 A E L IRl B A CRAIE 35 2]
I AR L I, S RIE A bR 326 22 3% 7 X b
T 0L T B F /N ELAR AR 22 (8 TRl iR 2 i = B
i 12 Welling gty of et welding s i the el KBS L B UG R A Py —
parameters ME R, — 7 TR MR U 0 AR 1) = B, O —

Fig. 11  Welding morphology of tailor welding after revising the welding

parameters
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