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Numerical Simulation of Temperature Field during AA2195-AZ31B
Friction Stir Welding
HAN Zeping, CAO Lijie
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract.Using ABAQUS software and DFLUX subroutine interface, a numerical model of the heat source was

established for the friction stir welding of AA2195 Al-Li alloy and AZ31B Mg alloy. The effect of welding parameters on the

temperature distribution was studied and it was compared with the experimental results. The results show that the best weld is
obtained at rotation speed of 2000 r/min and welding speed of 900 mm/min. In the transverse temperature distribution vertical

to the weld, the peak temperature appears at the side of the AZ31B Mg aloy about 1 mm away from the joint line, while the
highest temperature at AA2195 Al-Li aloy sideis at the joint line of the weld center. The highest temperature along the weld
depth has a tendency to shift towards the joint line. The peak temperature is inversely correlated with the welding speed and
positively correlated with the rotation speed. The effect of the welding speed on the temperature is more significant than that
of the rotation speed. The quality of the weld improves as the welding speed increases. The formation of adhesive and flash
defects is described by the Arrhenius equation, which shows that the probability of adhesive and flash defects formation
increases as the welding temperature increases.
Key words:friction stir welding; temperature field; numerical smulation; AA2195 Al-Li aloy; AZ31B Mg aloy
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% 1 AZ31B RIS H
Tab.1 Material parameters of AZ31B

R IC SHARIW-m-CY | I /(I-kgt- T
20 9.4 1050
100 101 1130
200 105 1170
300 109 1210
350 113 1260

&2 AA2195 HybTRISEL
Tab.2 Material parameters of AA2195

iR /°C SREH/(W-mCY | A /(I-kg- T
25 125 900
100 130 910
200 155 950
300 180 1020
400 187 1100
500 220 1120
600 225 1120

2 TR o)
Fig.2 Workpiece meshing
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Fig.3 Temperature cloud diagrams of welding ('C)
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Fig.4 Temperature cloud diagram of cross section of the workpiece (C)
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Fig.8 Temperature distribution curves of Y1 path on the section
under different parameters
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