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Analysis of Induction Heating by Using FEM
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ABSTRACT Induction heating is a process that is accompanied with magnetic and thermal

situation. When the high-frequency current flows in the coil, induced eddy current generates heat

to conductor. To simulate an induction heating process, the finite element analysis program was

developed. A coupling method between the magnetic and thermal routines was developed. In the

process of magnetic analysis and thermal analysis, magnetic material properties and thermal
material properties depending on temperature are taken into consideration. In this paper, to
predict the angular deformation, temperature difference and the shape of heat affected zone were

discussed. Also appropriate coil shape for maximum angular deformation were proposed.
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Fig.1 Configuration of induction heating
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Fig. 6
steel plate. (gap=1mm,v=10mm/s)
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Fig.3 Two dimensional half model

Fig.4 Isolines of magnetic vector potential
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Heat affected zone inside workpiece
(gap=1mm, v=10mm/s)
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Table. 1 Coil shape
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Fig. 8
the variation of case. (gap=2mm, v=20mm/s)
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