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Numerical simulation of tungsten inert gas welding of
5A12 aluminum alloy limited size sheet

WANG Rui, LIU Chuan, ZHANG Jian-xun

(School of Materials Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The characteristics of the quasi-steady-state during tungsten inert gas (TIG) welding process on 5A12
aluminum alloy sheet with limited size were analyzed. The welding process, residual angular deformation and
longitudinal residual stress were numerically simulated and studied using the modified two-dimonsional Gaussian heating
source model. The numerical simulation results were compared with experimental results. The results show that the
numerical results by the modified two-dimensional Gaussian model reflect well the limited plate welding characteristics.
The shape of joint fusion zone and thermal cycle curve calculated agree well with the experimental results. And the
welding residual deformation and longitudinal welding residual stress are closer with the experimental value of the
simulation results. The welding temperature field, welding longitudinal residual stress and deformation can be simulated
accurately using the modified two-dimensional Gaussian model.
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Fig.1 Effect of preheating on welding shaping
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Fig.2 Two-dimensional heat flow distribution of thin work

piece during welding
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Fig.3 Schematic diagram of experimental layout

2.3 HIRTER
ASHIF GO ST A 10 ARSI A T g
VRS MR L RE S B SCHR[15]. BR T HLIIE
JITALE PR 630 TN AT 85 A, FC A 3 T Ay e e e A T
T AR VR N R 20 C o JHaE () R A s K
EFR IR L
H=22(0, —60,)" +4.6x107° x (62 +02)0,, +6,)
4)

X H X EREG 0, 0 TAHRSE: 6 MBI .

DL TSP i v A, R A an &) 4
PR o R I A& I 3 BERBEAT R 3 o A AT B,
T B R RS G rh R SR v IR B KA, U SE N
6 mm, PESEEELL 10 mm T8 VG A 1S LRI, T
T B R EEAE TR A A, TSI B BERM R i . AR
P SIS RSN DL, AR R R R A L.

200 mm

T

5999,

4 JREEA T RS

Fig.4 Finite element mesh model of welding
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values of temperature curves at 5 mm away from weld
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experimental results of residual angular deformation
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