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Time-Dependent Spring-back Prediction of Aluminum Alloy
6022-T4 Sheets Using Time-Dependent Constitutive law

T. Park, R. Ryou, M. G. Lee, K. H. Chung, R.H. Wagoner, K. Chung

Abstract
The time-dependent constitutive law was developed based on viscoelastic-plasticity to describe 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 S-element viscoelastic Maxwell model
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Fig. 2 Creep curve for 6022-T4

Table 2 Viscoelastic parameters of AA6022-T4

{ 4 (MPa) | p1, (MPa) | g1, (MPa) | A (MPa)| 1, (MPa)
40824 19428 8748.7 | 499310 | 4051300
3.2 3= &4

A ¥l R, 5%, FA Pgoz Az
ASTM E-8 7132 A|HE FE3lo g, 5o
A AEE Fhst 93 YId2000-2d A

£ 08 & 39 e

Table 3 Anisotropic coefficients of Y1d2000-2d

m 8.0

¢l 0.89128 | ci -0.090427
[ 1.10055 | ¢, -0.051406
¢ 0.95432 | ¢, 1.10861
c’ 1.03057 | <& 1.12275
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Table 4 Isotropic-kinematic hardening parameters

5 a(M a) 2 bl ¢
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— b 3 3 —3
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4. Spring-back in draw-bending
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Fig. 3 Schematic view of the draw-bending test
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Fig. 4 Parameters for the spring-back
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