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14:00-14:10 Opening greetings Toshihiko Kuwabara, Tokyo Univ. Agriculture & Technology

14:10-15:00 Constitutive modeling of advanced high strength steel sheets for springback prediction after double stage
U-draw bending

Frederic Barlat, POSTEC
Abstract: A U-shaped channel formed using a double drawing process (double stage U-draw bending) was proposed to
reduce the amount of springback in the AHSS sheets. The performance of the double stage U-draw bending process in
reducing the amount of springback was compared with that of the conventional U-draw bending process. The process was
simulated using a finite element (FE) analysis with two different types of anisotropic hardening models, namely,
isotropic-kinematic and distortional models, to describe the Bauschinger effect and associated anisotropic hardening
transients during the strain-path changes. Moreover, plastic anisotropy, captured by different yield functions, and the
degradation of the elastic modulus were taken into account. In addition to the basic mechanical characterization tests
conducted to identify the material coefficients, in-plane compression—tension experiments were conducted. The
experimental and FE simulated results of the double stage U-draw bending process were compared and analyzed to
understand the effect of anisotropic hardening on the springback under non-proportional loading.

15:00-15:50 Investigation into the plastic material behavior up to fracture of thick S690QL high strength steel using FEMU
and multi-DIC
Sam Coppieters, KU Leuven
Abstract: Steel is one of the most important materials employed in heavy duty machinery and heavy goods vehicles.
Evidently, the improvement of steel properties is key to enhance the mechanical performance of those structures. The
development of advanced high strength steel grades enabled to reduce the weight of steel structures whilst maintaining or
even improving the strength. For S690QL, however, the increase in strength does not correspond with an increase in ductility.
As such, in-use brittle fracture might be a safety risk and the application of this grade requires a profound understanding of
plastic material behavior up to fracture. In this presentation, finite element model updating (FEMU) along with multi-DIC is
used to identify post-necking strain hardening, inhomogeneous through-thickness yielding and plastic anisotropy of thick
$690QL high strength steel.

15:50-16:10 Coffee Break

16:10-17:00 Measurement and analysis of the mechanical behavior of steel sheets using multiaxial stress tests and stress
reversal tests

Toshihiko Kuwabara, Tokyo Univ. Agriculture & Technology
Abstract: Mechanical behavior and material models of steel sheets are investigated using multiaxial stress tests and stress
reversal tests. In part I, an accurate material model of an ultralow carbon steel sheet is determined using multiaxial stress
tests. It is observed that the accuracy of hole expansion forming simulation is improved when a proper material model is used
in the analysis. In part Il, simple shear tests of an ultralow carbon steel sheet are performed by applying torque to cylindrical
specimens made of a flat sheet sample. The shear stress directions are changed so that the direction of the maximum
principal stress becomes parallel to the rolling, 45-degree and transvers directions. It is observed that the shear stress vs.
shear strain curves slightly deviate each other with the change in the shear stress direction. In part Ill, in-plane
tension-compression stress reversal tests and pure bending tests of a DP980 steel sheet are performed. It is observed that the
strength differential effect, the difference in flow stresses between tension and compression, clearly affects the bending
moment vs. curvature diagrams.
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