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Abstract

High-frequency induction is an efficient way to heat mold surface by electromagnetic induction in a non-

contact procedure. It has been recently applied to the injection molding of thin-walled parts or micro/nano

structures. Though the induction heating has an advantage in terms of its rapid-heating capacity on the mold

surface, it still has difficulty in efficient mold temperature control due to the restriction of an induction coil

design suitable for the given mold shape. The present study proposed a localized mold heating method by

means of selective use of mold material. For localized induction heating, an injection mold composed of

ferromagnetic material and paramagnetic material is used. The electromagnetic induction concentrates on the

ferromagnetic material, from which we can selectively heat for the local mold elements. The feasibility of the

proposed heating method is investigated through an experimental measurement in terms of the heating

efficiency on the localized mold surface.
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’ 1. Mold opening and coil insertion ‘ ’ 2. Induction heating ‘
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Fig. 1 Induction heating procedure for rapid heating of
an injection mold"?
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Table 1 Comparison of thermal and electric properties

Material S45C | AL7075
Material Density (kg/m”) 7.87 2.81
Specific heat (J/kg-K) 486 960
Thermal conductivity (W/m-K) 51.9 173
Resistivity (x 10 Q—m) 0.162 | 0.038
Relative permeability 200 1.0
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Fig. 2 Distribution of the magnetic flux lines for (a)
S45C and (b) AL7075 mold
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(b)
Fig. 3 Temperature distribution at the end of heating for

(a) S45C and (b) AL7075 mold
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Coil (Copper)

AI7075

Steel (S45C)

Fig. 4 Schematic description of the selective induction
heating system
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Fig. 6 Temperature distribution at the end of heating
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Fig. 7 Comparison of the sectional variations of
temperature according to heating methods
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