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Heat transfer analysis of steel plate by moving coil in induction heating process
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ABSTRACT This paper presents a 3-D finite element analysis of a magneto-thermal coupled
problem with moving conductor. In the magnetic and thermal analyses, temperature-dependent
magnetic and thermal material properties were considered. Transient finite element method for
analysis of moving conductor needs many number of elements and much time to make
calculation. Therefore, in this paper, finite element formulation derived from quasi-state is
adopted. Finite element results were compared with the experimental results. The results
demonstrate that this approach is suitable to solve the magneto-thermal coupled problem.
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Fig. 1 Schematic half diagram for experiment
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Fig. 2 Three dimensional half model for FEM
in moving coordinate.

Fig. 3 Isolines of magnetic vector potential for
three dimensional analysis.
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Fig. 4 Temperature history at bottom center of
steel plate.
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Fig. 5 Heat affected zone inside

Fig. 6 Three dimensional temperature analysis
for quasi-state.
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