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Effects of Welding Pass Number and Interlayer Temperature on Welding
Residual Stress and Deformation of 5083 Al Alloy Multi-pass Butt Joint
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Abstract: A three-dimensional finite element model of thermal-metallurgical-mechanical coupling was established for inves-
tigating the multi-pass welded butt joints of 5083 aluminum, considering phase transformation, to simulate and analyze the
temperature field during welding process, residual stress distribution and deformation of two-pass welding . The accuracy of
the model was verified by comparison with experimental results. In addition,the influence of the number of welding passes
and interlayer temperature on residual stress distribution and deformation were anlyzed. The results showed that, as the num-
ber of welding passes increases, the longitudinal residual stress gradually increases,the number of welding passes has almost
no effect on the transverse residual stress, and the welding deformation gradually increases; as the interlayer temperature in-
creases, the longitudinal residual stress gradually decreases, while the transverse residual stress first decreases and then in-
creases, the interlayer temperature has almost no effect on welding deformation. The optimum interlayer temperature of
100°C can be used for welding.
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Table 1 Thermo-Physical Properties and Thermo-Mechanical Properties of 5083

W EE wE TR R 1y [OASE B S Jett i JEE o
/°C /(kg-m™) /(W (m-°C)™"] /13- (kg-°C)™] /Pa foc! /MPa

10 278125 162.5 900 72x10° 21x10° 130 0.33
80 275625 168.75 980 68%10° 24x107 108 0.33
180 2695 193.75 1070 64x10° 25x10° 62 0.33
280 2650.5 206.25 1100 56x10° 26107 35 0.33
380 2610.66 225 1150 40x10° 27.5%10° 21 0.33
480 2605 237.5 1200 22x10° 28.5%107 12 033
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Table 2 Primary parameter values of heat source model

JHE  at4a/mm b/mm ¢,/mm oW S,
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Fig.2 Weld Temperature Field
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Fig.3 Curve of Temperature Change with Time at Points A, B and C
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Fig. 4 Simulation results of longitudinal and transverse residual stress

distribution at the center of Linel on the upper surface
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Fig.5 Effect of Welding passes on welding residual stress
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Fig. 6 Contour diagram of plate butt deformation with different

welding passes
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Fig. 7 Effect of interlayer temperature on welding residual stress
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Fig. 8 Deformation contour diagram of plate butt joint with different interlayer temperatures
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