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ABSTRACT

Sheet metal forming simulations and predicting springback using FEM play aortamp role for the
industry, in particular for the automotive production. But in this area thexeaanumber of problems
that should be investigated and then solved.

Springback which is caused by the release of stored energy in the mdtetiad unloading is a com-
mon phenomenon in sheet forming. But since sheet forming processabytivolve non-proportional
loading or strain path changes, the simulation of such processes raquirgsa number of effects into
consideration. The accurate prediction of springback is significarthosimulation and analysis of
sheet metal forming processes. The process of sheet metal formirigeisarge strains and severe
strain-path changes. In many metals large strains cause the developrdmstiadtion structures lead-
ing to strong flow anisotropy. This induced anisotropic behavior manifest$ itsthe case of strain-
path changes through a stress-strain response depending on thégimaeepath change.

In this work, we present a macroscopic model based on micromechanitsitierations. The advan-
tage of this model is that besides the shift of the yield surface center andjisrponal expansion, the
macroscopic form of the model also considers changes in the yield swsffepe. Consequently, it is
able to describe the evolving anisotropic behavior due to complex, ngoytianal loading histories

better. To this end, the micromechanically-based material model for combidedistortional harden-

ing is applied to the simulation of cup deep drawing following the ring-splitting inowdpringback.

In this work we compare the experimental results with simulation results baste mtandard com-
bined hardening model and the distortional hardening model (Levkowitah2007). The results show
that in the simulation with the distortional hardening model the sheet shapeés tdbe experiment
than the combined model. Also pay special attention to the influence of the initiabfisotropy on
deep drawing simulation, because an adequate modeling of this inducettagyidgs crucial for the
accurate prediction of residual stresses and the amount of springback



Figure 1: Distribution of the von-Mises stress in drawn cup (left) and operafter springback (rigth)

The sheet forming example used in the current investigation involves aglihdeep-drawing followed
by ring-splitting. In this test, a cylindrical deep drawn cup is sliced into ongwihich is then split in
the vertical direction. Due to high residual stresses resulting from thedfeging process, significant
springback in the form of ring opening takes place (Fig.1).
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Figure 2: Comparison of experimental and numerical results of the plasdia sfistribution in the
radial (left) and tangential (right) direction after deep drawing.

The convergence study such as influence of mesh quality, number ofrétearel integration points
was carried out as well as the comparison of the experimental and simulkedigisr(Fig.2).
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