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Finite element prediction of residual deformation in TIG welded aluminum bicycle frame
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Abstract The welding process of GTAW welded aluminum alloy electric bicycle frame was numerically simulated by using
special welding finite element analysis software. Furthermore, the formation and distribution of welding residual deformation
were also analyzed. The results show that under the fixed constraint condition, the partially uneven heat input in welding is the
main cause of welding deformation. In soldering and cooling process, welding distortion is always increasing. In room -
temperature state, the maximum residual deformation amount is 0.530 573 mm, mainly located in the left end position of the
front tube.
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Table 1 Thermal physical and mechanical performance parameters
of 7075 Al alloy at different temperatures

W WA R PR 2Rk

BT o) G- (K0 (W (me k) TV ep g,
25 2.82 0.86 173.5 0.328  72.17 0.0
100 2.81 0.9 176.3 0.331 69.47 0.18
200 2.79 1.02 178.3 0.335 65.44 0.43
300 2.76 1.15 170.4 0.339 60.83 0.74
400 2.73 1.18 160.8 0.342 55.65 1.13
500 2.70 1.14 160.5 0.352  48.79 1.47
550 2.68 1.68 159.5 0.365 35.62 1.74
600 2.63 5.23 131.2 0.408 9.02 2.5
630 2.5 17.27 81.1 0.498 3.2E-7 4.26
640 2.5 1.23 81.4 0.498 3.2E-7 4.32
700 2.48 1.12 83.2 0.5 3.2E-7 4.65
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Fig.1 Finite element mesh model
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Fig.3 Evolution of welding temperature field
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