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ABSTRACT:
The paper is composed of 3 main chapters.

(1) Current possibilities and perspectives of modelling of metalforming processes
A general scheme (figure 1) for the different stages allowing to reach an effective numerical
modelling of metalforniing processes is discussed. For each stage, the current state of
knowledge is presented and the still unsolved problems are mentioned. A practical point of
view is adopted since notions of cost are includes in the discussion (manpower requirement,
availability of data, computer cost, etc.).

Data set

o Finite element sofware

——bi—CAD data ba ,

Mesh generator }———b Mesh of workpiece and tools |

. A 3
—  Material data |———N| Constitutive laws ‘
G, T B
Boundary conditions Step by step loading
(tools, loading, ——————»  of the discretized solids |
| supports) —*F"' R R

[ Error analysis i

ves Remeshing
module

== S Ul e
Post-processing of the results

(2) Advanced modelling of deep drawing
As a first example of advanced modelling, the micro-macro plasticity approach of deep
drawing simulations is developed. The basic concepts of the micro-macro transition in
metal plasticity are presented. The numerical problems are mentioned and an innovative
solution is proposed: it is based on a partial representation of the anisotropic yield locus
deuced from crystal plasticity. Its implementation in finite element codes is explained. It &
also shown how basis data can be obtained from experiments in order to have a sufficient
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description of material behaviour. Finally, the method is illustrated by a number of
numerical applications and comparison with laboratory deep drawing experiments.

Advanced modelling of continuous casting

As a second example of advanced application, the modelling of continuous casting is
examined, both inside the mould and in the bending-unbending zone at the outlet of the
mould. The difficulties to model he liquid-solid phase change, the thermo-mechanical
unilateral contact with the walls of the mould and with the rolls of the bending- unbending
zone, the acquisition of material data at temperatures close to the melting temperature are
examined. An innovative method based on generalised plane state simulations is proposed.
Its practical application to an industrial continuous casting plant is presented.
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