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ABSTRACT: The paper aims to study residual states of friction stir welding of rail vehicle box and V bar profile structures.
Simulation study was carried out based on the sequential thermo-mechanical coupling method. The value and distribution of re-
sidual stress in weld areas located at the top and bottom panel were analyzed in details. The distribution characteristics of trans-
verse and longitudinal residual deformation of two structures were expounded, and influence of V bar angle on the residual state
was discussed. The residual stress is mainly shown as the longitudinal residual stress, the peak value of the residual stress of the
two welds in the upper and lower panels is similar, and the width of the high stress distribution is different. In terms of residual
deformation, the box structure is saddle shaped and the V bar profile is concave. The change of the angle between the V bar pro-
files has no significant effect on the residual stress. With the increase of bar angle, the longitudinal residual deformation de-
creases and the transverse residual deformation increases.
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Fig.1 Joint of friction stir welding of profiles
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Fig.4 Residual stress of panel section of box profiles
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Fig.7 Residual stress of panel section of V bar profiles
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