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Springback Prediction of Friction Stir Welded DP590 Steel Sheet
Considering Permanent Softening Behavior
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Abstract
In order to better predict the springback for friction stir welded DP590 steel sheet, the combined isotropic-kinematic
hardening was formulated with considering the permanent softening behavior during reverse loading. As for yield function,
the non-quadratic anisotropic yield function, Y1d2000-2d, was used under plane stress condition. For the verification
purposes, comparisons of simulation and experiments were performed here for the unconstrained cylindrical bending, the
2-D draw bending tests. For two applications, simulations showed good agreements with experiments.
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Fig. 1 Dimension of the cross-section for a friction stir
welded DP590 specimen

Table 1 Isotropic-kinematic hardening parameters

Base Weld
K 1018.26 ;
e, 0.0013 ;
G0 n 0.19 -
(MPa) a, - 440.80
b, orb, 283.39 190.06
¢ orc, 52.46 24.38
. a 42821.41 50622.37
% b, 5491.38 34249.96
(MPa)
¢, 1943.48 374.74
a, 118.20 188.12
C
% b, 130.56 352.32
(MPa)
¢ 19.05 171.76

a_ a +b@-e*) for weld zone
o, = _
®K(g, +&)" —b,(L-e) for base material
"%,@)=az+b/c,(1-e*)

‘0, (8)=a,z+D, /c, 1—e)
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Table 2 Permanent softening parameters Table 3 Anisotropic coefficients of Y1d2000-2d
a 0.6590 b b; 0.3512 m 6.0
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c 0.9840 cl 0.9908
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