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Numerical simulation of temperature and residual stress field in stir friction welding of

AA2195-AZ31B
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Abstract For AA2195 Al-Li alloy and AZ31B magnesium alloy, based on the coupled eulerian -lagrangian (CEL) method,
combined with the finite element analysis software Abaqus, the finite element model of the friction stir welding process was
established. At the same time, the dynamic temperature field in the welding process and the distribution of the residual stress
field after welding were studied. The results show that the stress in the weld zone is dominated by longitudinal stress, and the
maximum residual stress is on the AA2195 Al-Li alloy side. The longitudinal stress of the section perpendicular to the weld is M-
shaped distribution, the maximum value is about 220 MPa, and there is an inverted "V" shape between the double peaks.
During the welding process, the temperature change trend has a negative correlation with the stress cycle curve. In addition,
friction stir welding experiments were carried out on 2 mm thick AA2195 Al-Li alloy and AZ31B magnesium alloy plates, the
residual stress after welding was measured by blind hole method, and the accuracy of the model is verified.
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Table 1 Johnson-Cook constitutive model parameters of AA2195
and AZ31B[7-8

BE AMPa T,./C T./C
AA2195 510 200 0.02 0.45 1.61 502 25
AZ31B  279.827 159  0.013 0.327 1.573 650 22

B/MPa C n m

£2 AA2195 IS H
Table 2 Material parameters of AA2195!7]

wE FRER A/ Y 1S PP B/
C (Wem™-C") (J-kg'-Ch)  RFyc! GPa
25 125 900 2.3%107 72.0
100 130 910 2.3%107 71.0
200 155 950 2.3%107 63.0
300 180 1020 2.3x107 53.0
400 187 1100 2.3x10° 45.0
500 220 1120 2.3%107 9.5
600 225 1120 2.3%10° 40.0
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Table 3 Material parameters of AZ31B!¢!
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Fig.4 Friction stir welding equipment and job clamping
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Fig.6 Transverse residual stress in middle of weld
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