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Stress and Strain Analysis of Q345 Plate V-Shaped Bending
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ABSTRACT: Objective To investigate the internal shift law of the stress and strain in neutral layer of Q345 plate V-
shaped bending. Methods By simulating the 135° bending process of the plate, equivalent stress and equivalent strain as
well as their internal shift phenomenon of the neutral layers were analyzed. Meanwhile, the distance between the strain neu-
tral layer and the geometric neutral layer was measured. On this basis, the physical test was carried out using a Q345 sheet
with a thickness of 16 mm, then the results were compared and analyzed with the simulation result. Results During the
forming process, stress neutral layer as well as strain neutral layer both showed the internal shift phenomenon, and the dis-
placement of the stress neutral layer was greater than that of the strain neutral layer. After forming, the distance between
the strain neutral layer and the geometric middle layer was 3.3 mm. The test result showed that the displacement of the
strain neutral layer was about 3. 1 mm, which had a better agreement with the simulation result. Conclusion Numerical
simulation could provide guidance for the calculation of the stress neutral layer and the strain neutral layer. For plate ben-
ding, the blank size obtained using expanded geometric middle layer was not accurate.
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Fig. 2 Stress distribution nephogram of different stages
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Fig. 5 Strain distribution nephogram of different stages
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