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Dynaform-based Simulation and Rebound Prediction for
Titanium Alloy Sheet Stamping Forming Process
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Abstract

Titanium alloys, renowned for their exceptional specific strength, corrosion resistance, and high-temperature performance, are
extensively utilized in advanced manufacturing sectors including aerospace, automotive, and biomedical applications. However,
titanium alloy sheets often exhibit significant springback and wrinkling during stamping processes due to their limited plasticity and
pronounced elastic recovery, posing substantial challenges for mold design and dimensional accuracy control. This study employs
the Dynaform finite element simulation platform to conduct numerical modeling and springback prediction for TC4 titanium alloy
sheet stamping. Through constructing a 3D finite element model, we investigate the influence of forming parameters (including blank
holder force, friction coefficient, die clearance, and forming speed) on material quality. The deformation mechanisms are analyzed
using a combined elastoplastic constitutive model and springback correction algorithm. Results demonstrate that optimizing blank
holder force, improving friction conditions, and adjusting die clearance can significantly reduce springback while enhancing part
formation accuracy. This research provides theoretical foundations and practical guidance for optimizing titanium alloy stamping dies
and achieving high-precision forming processes.
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