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A springback compensation method on new torsion beam based on
pre-compression bending
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Abstract: For the forming of a new type of torsion beam with bending characteristics on axis, the process parameters of its two-step hy-
droforming were given, and the prediction of forming quality was given by finite element simulation software. The results show that under
the combination of process parameters for the maximum supporting pressure of 55 MPa, the maximum shaping pressure of 295 MPa and
the feeding amount of 15 mm at both ends for tube, there is no risk of cracking and wrinkling in forming process. In addition, the Z-
direction springback that is prone to occur in the axis of part was studied by simulation. The results show that there is a deviation of more
than 5 mm after the part is formed. Based on this, a springback compensation method for pre-compression compensation before pre-forming
was proposed, which was verified by numerical simulation experiments and part trial production. The results show that this method can con-
trol the springback in the Z-direction within 0. 6 mm to meet the accuracy requirements and provide a reference for the springback control of
subsequent tube part forming.

Key words: torsion beam; hydroforming; tube forming; springback compensation; pre-compression bending
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Fig. 1  Analysis on shape and key characteristic sections of an
ultra-high strength steel torsion beam
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(a) Setting of constraint points
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