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A B S T R A C T

Pre in-die and in-die cutting are processes coupled to metal forming operations. The
aim of the thesis was to find, develop, evaluate and validate simulation models for these
processes. The goal for the pre in-die cutting model was to split a shell segment into
multiple segments and for the in-die cutting model to predict cutting tool forces. All
models were also supposed to produce physically correct animations. The simulations
were made in LS-DYNA and prepared and analyzed in the pre/postprocessor, LS-PrePost.
Three simulation models were developed for pre in-die cutting. All with the possibility to
split a metal sheet into multiple parts and produce animations of the results. Two models
were developed for in-die cutting, the first model uses only shell elements, whereas the
other also uses solid elements to represent the metal sheet. The segments essential for
the models functionality and how to use them are described in the thesis. Parameter
studies were also performed to the evaluate the effects of different variables in the solid
model. It was found that many parameters affect the contact stability, dynamic behaviour
and cutting tool forces. The information from these studies was used to find an optimal
parameter set that was used to correlate the model to experiments. The model was then
able to produce results with good correlation to current experiments and to produce
physically correct animations. However the experimental data is limited and further
experiments need to be carried out to validate the model for more general cases. Finally a
method to connect the in-die cutting model to current forming simulations was developed,
described and demonstrated.
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