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An important concept in metal forming processes is local heat treatment and cooling that
influence local material properties, such as ductility, hardness, yield strength, or impact
resistance, cf. [1]. Cold forming methods by means of electromagnetic forces are also of
great scientific interest, in order to obtain special shapes and product properties. To make
these techniques more effective in industry, or to optimize its application, corresponding
numerical simulation tools are needed.

The inductive heating of a metal shaft is influenced by an alternating current inducing a
high frequency electromagnetic field, which causes a temperature increase due to the re-
sulting eddy currents. In order to examine this process, the fully coupled electromagnetic
MAXWELL equations are combined with the temperature field in a monolithic approach.
Due to the high frequencies of the applied current and the strongly temperature dependent
material parameters, the investigated set of temporal and spatial second order differential
equations are strongly nonlinear. The main focus of the talk is the high-order accurate
time integration of the semidiscrete, seond order ordinary differential equation. There-
fore, high-order accurate RUNGE-KUTTA schemes [2] and discontinuous and continuous
GALERKIN schemes [3, 4] with an controllable order of accuracy are investigated. Repre-
sentative examples demonstrate the numerical properties, advantages and disadvantages
of the studied integration schemes.
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