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Study on residual stresses evolution mechanism of H-beam during
straightening process
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Abstract: In order to control the residual stress of H-beam during the straightening process effectively, the mechanical mech-
anism behind the evolution of residual stress was studied during the straightening process. The elastic-plastic bending process
of H-beam section with initial residual stress was considered analytically based on the elastoplastic bending theory. The way
that the initial residual stress affects the elastic-plastic bending process was demonstrated ,and it is also proved that initial re-
sidual stress of the section leads to the asymmetric bending of the displacement of the section neutral axis. On the basis of the
analysis, a difference method was established to describe the continuous bending process of H-beam during the straightening
process. The evolution mechanisms of H-beam residual stress during the straightening process was studied. The results show
that the asymmetric elastic-plastic bending process at the earlier stage of straightening process is the main reason for reducing
the tension-compression stress state of the web and flange , while the symmetrical bending process in later stage of the straight-
ening process further improves the residual stress state of the flange. The different elastoplastic bending properties during the

early and later stage of the straightening process play different roles in the evolution of residual stresses during the straighte-

ning process.
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