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Simulation on Laser-GMAW Hybrid Welding of Heterogeneous Steel
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ABSTRACT: on the aim of this study was to investigate the welding thermal field and residual stress field of laser-GMAW
hybrid welding. ANSYS finite element software was employed to simulate the welding thermal field and residual stress field
of Heterogeneous steel. Laser-GMAW hybrid welding source model was built by using Ellipsoid-Cylinder-Cone hybrid heat
method, and the results were analyzed. The simulated results were coincided well to the experimental results. The laser-
GMAW hybrid welding source model is applicable in the simulation of welding thermal field and residual stress field of Het-
erogeneous steel, which provided an effective method for predicting weld seam shape and size of heterogeneous steel under
different welding conditions.
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Fig. 1 Set-up for Laser-GMAW welding
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Fig. 2 The finite element model for hybrid welding
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Table 1 Part thermal parameters of A514 steel

L/ S ?ﬁ‘f&fii E *‘Lﬂi’ﬁlfgﬁl oz1
(x10°)/ MPa  (x107°)/ C
20 0.289 2.13 1.310
100 0.292 2.09 1.380
200 0.288 2.02 1.433
300 0.290 1.94 1.416
400 0.287 1.85 1.566
500 0.295 1.78 1.607
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Table 2 Part thermal parameters 0fA514 steel

RBE/C JERI J1/MPa P)7ERLEE G(x10") /MPa
20 690 8.26
200 660 7.84
600 450 4.32
1000 500 1
1500 1 0.5
1800 1 0.1
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Table 3 Part thermal parameters of D500 steel

; , spEE MEKR ER O AR
wmE A o s o
o " E(x10°) B(x107°) RWH  6(x10")
/MPa /Cc™! /MPa /MPa
20 0.31 2.05 1.1 500 7.68
250  0.31 1.87 1.22 450 7.19
500  0.31 1.8 1.39
750  0.31 1.3 1.48 50 2.59
1000 0.31 1.00 1.34
1500  0.31 0.8 1.33 1 1
1700 0.31 0.5 1.32 0.05 0.5
2500  0.31 0.1 1.31 0.001 0.1
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Fig. 3 Temperature distribution on the surface
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Fig. 4 Comparison of simulated and experimental weld seam

shape
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Fig. 5 Comparison of experimental and simulated residual stress
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