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Introduction
The sheet metal cutting process is a combination of
elastic and plastic deformation and ductile fracture.
The quality of the sheared sheet (eg. burr, flatness)
depends on a lot of parameters (geometrical and ma-
terial). The knowledge of the effect of all these pa-
rameters on the process is mainly empirical.

Objective
Finite element calculations are used to gain more in-
sight in these processes, which will contribute to a
better process control. This project focuses on statio-
nary cutting processes, like guillotining or slitting.

Calculation of the steady state
For the calculation of the steady state of a stationary
process with free surfaces the Arbitrary Lagrangian
Eulerian (ALE) formulation is very suitable. In the
ALE formulation mesh and material displacements
are independent.
Only the part of the sheet around the crack front is
modeled. The initial mesh is an estimation of the ex-
pected final steady state mesh.

Figure 1 : Guillotining: Initial mesh

On one side the uncut material flows in and on the
other side the sheet is cut and the material flows out
of the mesh. During the ALE calculation the mesh is
adapted every step, in such a way that nodes on the
surface remain on that surface and a good internal
element shape is preserved. The calculation of the
new positions of surface nodes can be seen as a con-
vection problem and is solved using a Lax-Wendroff
scheme with van Leer limiters.

Figure 2 : Guillotining: Steady state mesh

When a steady state is reached the calculation is
stopped.

Fracture modeling
A crack front is modelled in the initial mesh. At the
moment the place of the crack front is fixed during
the calculation. Future developments will make the
place of the crack front dependent of some fracture
criterion.

Results
Some results from a guillotining simulation are shown
in the figures.

Figure 3 : Guillotining: Equiv. plastic strain
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