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Modeling and Fenite-element Simulation of Time-dependent Springback of
1Cr18Ni9Ti Stainless Steel Tubes Based on Elasto-viscoplasticity

LIU He, E Da-xin
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

ABSTRACT: To investigate the time-dependent springbackof 1Cr18Ni9Ti stainless steel tubes under tension and rotary
bending, and to predict it by FEM. The two-layer viscoplasticity model whichis available in the finite-element analysis soft-
ware ABAQUS is applied. Parameters of this model are obtained based on the results of a series of uniaxial tension and
stress relaxation tests carried out at different strain rates. The time-dependent springbackquantitiesof tubes are simulated by
ABAQUS based on thiselasto-viscoplasticity model. It's revealed that simulated time-dependentspringbacklaw and quantities
are close to the experimental data. Basedon thiselasto-viscoplasticity material model, it seems that the reverse residual stress
appeared in the elastic-plastic network and visco-elastic network caused the time-dependent springback. Thenumericalre-
sults are in good agreement with experimental results with this model by taking account of the viscous behaviors in the form-
ing process.
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Fig. 1 One-dimensional idealization of the two-layer viscoplastici-

ty model
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Fig. 2 Test strain-stress results of uniaxial tension at different

strain rates
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Fig. 3 Computational model of the 1Cr18Ni9Ti tube
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Fig. 4 Simulated and experimental results of time — dependent

springback at different strain
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Fig. 6 Simulated and experimental time-dependent springback

angles of 1Cr18Ni9Ti tube after rotary bending
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