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Welding is very important in the aerospace industry and widely used in aerospace structures. One of the
problems that most industries are facing is created residual stress by the welding process. Residual
stresses in the surrounding areas of welding can cause cracks and crack growth so identify and evaluate
of residual stresses in the welded structures is necessary. There are different methods for determining
the residual stress. In this paper, the laboratory and numerical methods were presented for determining
the residual stress. Then, the welding process of two aluminum sheets of 6061-T6 alloy has been done
and the residual stresses have been obtained by drilling method. Welding is done in two passes and by
spot welding the first, the end and the middle of the weld line are connected to prevent the sheets from
moving. Also, the welding process of the two aluminum sheets was simulated in 3D in the ABAQUS
finite element software and the residual stresses were extracted. All conditions in the finite element
analysis are similar to the welding conditions in the laboratory. Results show high accuracy in the
modeling of finite element processes in the welding process. Finally, the effect of residual stress in the
value of natural frequencies is studied.
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Table 1 relation between thermal and mechanical properties of aluminum 6061-T6 to temperature [26]

Gl blslers i s Bl g leS bl Gl e e eSS L
®C-1) (GPa) (kg/m?) (/kg°C) (W/meC) (MPa) T €C)
23.45 68.54 2685 945 162 2777 033 378
23.61 66.19 2685 978 177 264.6 0.33 933
25.67 63.09 2667 1004 184 218.6 0.33 148.9
26.60 59.16 2657 1028 192 ) 0.33 204.4
27.56 53.99 2657 1052 201 159.7 0.33 260
2853 47.48 2630 1078 207 66.2 0.33 3156
2057 40.34 2630 1104 217 - 0.33 3711
30.71 3172 2602 1131 223 17.9 0.33 426.7
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