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3-D Finite Element Analysis of Temperature Field and Process Optimization in
GTAW Welded 7075 Aluminum Alloy Electric Bicycle Frame
YT Chuanpei

(Hunan Mechanical & Electrical Polytechnic, Changsha 410151, China)

Abstract: The welding process of GTAW welded 7075 high strength aluminum alloy electric bicycle frame was
numerical simulated by special welding finite element analysis software. The temperature distribution and morphology of
molten pool under different heat input conditions were analyzed, and the optimal heat source parameters was explored. The
results show that: the length of molten pool at quasi-steady under optimum heat source parameters,the corresponding weld
width is 6mm, and the maximum temperature of molten pool can exceed 1100 C. In addition, the heat cycle characteristics
under optimum heat source parameters were analyzed. The results can provide thermal theory help for further prediction of
welding deformation and residual stress distribution.
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Fig.1 Finite element mesh model
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Tab.1 Parameters of heat source model
Q¢/(W-mm?)|Q, (W-mm?)|a;/mm| ¢, /mm | b /mm | ¢ /mm
1 36 24 2 4 2 2
2 36 24 3 5 2 2
3 48 36 3 5 2 2
4 60 48 3 5 2 2
5 36 24 3 5 3 3
6 48 36 3 5 3 3
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Fig.2 The molten pool morphology and temperature distribution of samples 415~539°C, 187.9°C/s,
under different process parameters
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. Fig.4 Thermal cycle curves of different position
2
Tab.2 Thermal cycle parameters at different position
: wonl of(C-sY) | T/ C | /s
° / 391.3 1035 1.51
415°C). T FZ 345.1 $21 | 132
(>415°C) tro HAZ 187.9 539 0.66
4 / 124.4 490 0.6
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