[E2] s=247t8838x], H 183 A 6 &, 2009

Transactions of Materials FProcessing, Vol. 18, No.6, 2009

Azt ol EN TAWHAS
e =

gl &' JorM?- o|Y - HHE- R H. Wagoner’: Hap

Time-Dependent Spring-back Prediction of Aluminum Alloy
6022-T4 Sheets Using Time-Dependent Constitutive law
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Abstract
The time-dependent constitutive law was utilized based on viscoelastic-plasticity to predict the time-dependent spring-
back behavior of aluminum alloy 6022-T4 sheets. Besides nonlinear viscoelasticity, non-quadratic anisotropic yield
function, Y1d2000-2d, was used to account for the anisotropic yield behavior, while the combined isotropic-kinematic
hardening law was used to represent the Bauschinger effect and transient hardening. For verification purposes, finite
element simulations were performed for the draw-bending and the results were compared with experimental results.
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Fig. 1 5-element viscoelastic Maxwell model
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Table 1 Chemical composition of AA 6022-T4
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Mg Si Cu Mn Fe Ti
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Table 2 Viscoelastic parameters of AA6022-T4
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Fig. 2 Creep curve for 6022-T4
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Fig. 3 Yield contour at 0.05 shear stress interval
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Table 4 Isotropic-kinematic hardening parameters
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Fig. 4 Measured and calculated hardening behavior
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Fig. 5 Schematic view of the draw-bending test
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Fig. 6 Schematic geometry before and after spring-
back and parameters for the spring-back
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Case I: Elastic constitutive law with Mises yield
criterion and isotropic hardening rule

Case 1II: Elastic constitutive law with Y1d2000 yield
criterion and combined iso-kinematic hardening rule

Case III: Developed viecoelastic constitutive law with
Y1d2000 yield criterion and combined iso-kinematic
hardening rule
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three different constitutive laws
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Fig. 8 Measured and simulated spring-back angles
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