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Background TATA STEEL

» Inductive heating is common in the steel industry.

« This study concerns the induction heating of a strand wire
running at line speed of 105 m/min or 1.8 m/s.

« Transient - Frequency state (AC) modeling of the magnetic fields
IS coupled with the heat transfer.

Water Jacket for
coil cooling

AC rectangular
cross section coil

Line speed of wire = 105 m/min

heat loss through

convection and radiation
2

TATA STEEL Research & Development



Schematic of the complete Induction furnace W
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CAD model of the Complete Induction Furnace designed in COMSOL
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Coupling Maxwell and Energy equations M:Z\:"T\EEL
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Maxwell equation, involving Ampere & Faraday law :
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Electromagnetic heat generation inside the load
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Running wire ( 12 mm ) surface temperature profile (deg C ) along W
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Running wire surface temperature profile (© C) along the length of the "Ti

ATA
wire, 105m/min line speed, f= 4500 Hz TATA STEEL
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. Redefined meshing

3D model
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Temperature profile inside the strand TATA
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Future work TATA

TATA STEEL

« Analysis of the 2D ( axisymmetric ) and 3D models under
varying operating conditions.

— Dependence of thermal profile with frequency
— Dependence of line speed with thermal profile

« Developing correlation between the line speed and frequency
for the ac supply.

« 3D Modelling of the complete strand wire applying power
dissipated as heat source without using the furnace.
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