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Influence of Laser DP-TIG Hybrid Welding Parameters on Weld Morphology
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Abstract Taking Q345B steel plate with a thickness of 10 mm as the base material, a series of studies investigated the influ-
ence of main process parameters of laser-DP TIG hybrid welding on the formation of welding seams, so as to provide experi-
mental basis for the optimization of composite welding process. The experimental results showed that the laser acts as a shock
and agitation on the molten pool» which improves the fluidity of the molten pool and forms a flat weld, and weld width is domi-
nated by arc current the laser power has little change to the weld width, and the weld penetration depths increases with the in-
crease of laser power the welding melt depth as well as the width increase first and then decrease with the increase of defocus-
ing amount —2~3mm  the welding penetration is bigger while the laser is in front of the arc.

Key words laser-DP TIG hybrid welding influence law welding parameters rule of weld molding
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Fig. 1 Laser equipment(left) and welding gun (right)
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Fig. 2 High-speed video
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Fig. 3 Multifunctional welding test platform
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Fig. 4 Comparison of weld pool morphology between
two welding methods
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Tab. | Experimental parameters of TIG and hybrid welding
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kW /A / (mm/min)
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- 300 600
- 400 600
- 500 600
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1 500 600
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Fig. 5 Influenee of arc current on weld formation

Ho S AT R SR LI 5 B S IR AR SR E
TR AR KR FR YRS T 3 R ELIS B 0y
R AR TS5 - XTI BESIEIA R = S IR 1 R
ARG R AT IR AR R MR R )7
GEAE S TR I A N 2 E YR T2/ NN A
IR DRI B 8 IS PR B A » AEARHIEIHY
RS I R TR0 CHIRE ERGS T E &%
I TIGIRHY LA E S A NIHEE SR 2207
JATANAZRS E— TIGIEMLILE A BFHIH A

ZE AR BOERIETIGE SR s —580E
TIGHEMHEEE A EAF RIS S ANE T A
EERIER o NEPRFETBOE TIGE SRR T2
SEH T WTTT R A IREE AT R 2 HR TR
77400 AR RFERERCREAT T HARETRUB R
PENHA T Z S E T 5T 222400 ATy T
S
3 BOETIGE &IR L ZSHI15E
3. LB CTPRETFN

AH LI IR EMUT RS HCAZAYIHE LT 8
AR O TR R E PR R R 48 T S Y s2 e
ARSI E RN 2. 2 i LT 2R 2N BRI 6 o

2B GRS

Tab. 2 Experimental parameters of hybrid welding

WOCTERP,. EMELA SRR T VW
kW /A / (mm/min)
1.0 400 600
15 400 600
2.0 400 600
2.5 400 600
3.0 400 600

425



6.5 - L]

6.0 -

10 15 2.0 25 3.0
HEETERPviow

S FOETIERISIR I B 52
Fig. 6 Effect of laser power on weld formation
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Fig. 7 Weld surface morphology at
different laser powers
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Tab.3 Experimental parameters of hybrid welding
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Fig. 8 Effect of defocus on weld formation
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Tab.4 Test parameters of hybrid welding
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I/A DLA/mm /7mm  VVw/(mm/min)
400 0 -2 600
400 0.5 -2 600
400 1 -2 600
400 2 -2 600
400 3 -2 600
400 0 -2 600
400 0.5 -2 600
400 1 -2 600
400 2 -2 600
400 3 -2 600
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Fig. 9 Influence of heat source relative position
on penetration and width of composite welding
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Fig. 10 Welds of hybrid welding
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