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Finite Element Analysis of Induction Heating Process
for Development of Rapid Mold Heating System
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Abstract

Rapid mold heating has been recent issue to enable the injection molding of thin-walled parts or micro/nano structures.
Induction heating is an efficient way to heat material by means of an electric current that is caused to flow through the
material or its container by electromagnetic induction. It has various applications such as heat treatment, brazing, welding,
melting, and mold heating. The present study covers a finite element analysis of the induction heating process which can
rapidly raise mold temperature. To simulate the induction heating process, the electromagnetic field analysis and transient
heat transfer analysis are required collectively. In this study, a coupled analysis connecting electromagnetic analysis with
heat transfer simulation is carried out. The estimated temperature changes are compared with experimental measurements

for various heating conditions.
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Fig. 1 Schematic description of induction heating
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Fig. 2 Flow chart for the electromagnetlc thermal
coupled finite element analysis
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Fig. 3 Experimental setup for the induction heating
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Fig. 4 Schematic description of the heating section
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Fig. 5(a) Variation of the relative permeability with
an increase of temperature
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Fig. 6 Distribution of the magnetic flux line calculated
from electromagnetic analysis
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Fig. 8 Temperature distribution at the end of the
heating stage (unit: C)
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