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Numerical Simulation of Temperature Field in Aluminum
Alloy-Steel Friction Stir Welding

MIAO Chenhuai,CAO Lijie ,YIN Kai, WANG Nannan
(School of Mechanical and Automotive Engineering,Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract ; The heat source model used in the past numerical simulation of friction stir welding was relatively simple, it
cannot well reflect the distribution of temperature field in the actual welding process, and the experiments needs huge
investment. Based on thermal elastic-plastic method and improved heat source model, adopted ABAQUS software and
DFLUX subroutine interface to establish the numerical model of 304 stainless steel and 5052 aluminium alloy friction stir
welding, the process of aluminium alloy friction stir welding of dissimilar materials-steel were simulated and analyzed the
temperature field of welding process, the offset at the same time, speed, and three optimized welding parameters,
welding speed was found in speed 500 r/min, welding speed take 80 mm/min, take 2 mm offset, get the welding
process of the transient and steady state temperature field in the ideal state. The simulation is more accurate in predicting
the temperature change in the actual welding process, and it has a certain guiding role in the selection of welding
parameters in the actual welding process, reducing the waste of a large number of tests to obtain the appropriate
parameters. The simulation results can guide and predict the actual welding process.
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Figure 2 Heat source load and
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Table 1  Thermo physical parameters of
304 stainless steel
W W/ FRATN EEC/ JEIRBIT
/C (kg':m>3)(Wem'-C) (J-kg' =€) o/MPa

20 7 800 16 500 290
200 7791 19 540 230
400 7782 21 560 200
600 7 780 24 590 170
800 7715 29 600 42

1 000 7770 30 610 30

k2 5052 4BAa o B AR
Table 2 Thermo physical parameters of
5052 aluminum alloy

WE EEp SR N g ¢/ Ja W g
/C (kg:m™3) (Wem'-C') (J-kg' -C 1) o/MPa

20 2 680 119 900 255
100 2 660 121 921 248
200 2 640 126 1 005 150
300 2 620 130 1047 50
400 2 590 138 1 089 32
500 2 580 145 1129 10

Table 3 Welding tool parameters
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Figure 3 Temperature distribution
nephogram of welding process
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Figure 4 Characteristic points of sheet metal
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Figure 5 Heating cycle curves of weld center
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Figure 6 Longitudinal maximum

temperature distribution curve
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Figure 7 Temperature distribution

curves of welding depth direction
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Figure 8 Effect of welding
parameters on temperature
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Table 4  Corresponding levels of each factor
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