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Abstract [ Objective] Due to the influence of thermal con-
ductivity and linear expansion characteristics of aluminum alloy
materials, welding deformation is prone to occur during the
welding process of aluminum alloy carbodies in high-speed rail-
way EMU ( electric multiple units). It is necessary to study the
currently mature arc welding process and the next-generation
friction stir welding process, so as to compare and analyze the
welding deformations caused by these two methods. [ Meth-
od] The experimental materials and methods are introduced,

and three parameters of curvature, height, and deflection for
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carbody sidewalls are selected as indicators for comparing
welding deformation. Based on results from reverse-assembly
welding and forward-assembly welding experiments, the curva-
ture, height, and deflection deformation values of carbody
sidewalls are compared in terms of the arc welding and friction
stir welding processes. The welding deformation changing
trends under the two processes are analyzed. [ Result & Con-
clusion] The aluminum alloy carbody sidewalls manufactured
using friction stir welding process can effectively reduce weld-
ing deformation. The post-weld curvature deformation of fric-
tion stir welding is 20% of that of arc welding. Friction stir
welding will not cause shrinkage deformation of sidewall pro-
files in the height direction. However, compared with arc
welding, the deflection rebound of the sidewalls after welding
is greater with friction stir welding.

Key words high-speed railway; EMU; aluminum alloy car-
body sidewall; welding deformation; friction stir welding

process; arc welding process
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Fig.1 Diagram of carbody sidewall cross-sectional

structure and welded joints
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Fig.2 Diagram of carbody sidewall assembly welding tooling
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Fig.3 Diagram for measuring the welded carbody sidewall

curvature, height, and deflection
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Fig.4 Comparison of sidewall curvature, height, and deflection deformation under two processes after reverse-assembly welding
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Fig.5 Comparison of sidewall curvature, height, and deflection deformation under two processes after forward-assembly welding
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