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Abstract:

Electromagnetic induction heating 1s considered one of the modern technologies
used for heating metals, as it is characterized by speed, cleanliness, and good thermal
efficiency compared with conventional heating methods. This dissertation aims to
design and realize a low-power electromagnetic induction heating furnace operating
with a 12 V supply voltage, based on an electronic circuit including an inverter that
converts direct current into high-frequency alternating current. This allows the
generation of an electromagnetic field capable of inducing eddy currents inside metallic
pieces and heating them through the Joule effect.

This work included a theoretical study of the principles of electromagnetic
induction and the mechanism of induction heating, in addition to designing some of the
system components and selecting the appropriate components for its implementation.
The practical part also involved the fabrication of an experimental furnace prototype and
carrying out several experiments on different metallic samples to study their thermal
properties when exposed to a high-frequency electromagnetic field.

The experimental results showed the successful heating of metallic materials with
acceptable efficiency, reaching a temperature exceeding 400°C within 17 seconds at an
operating frequency of 106 kHz, while observing variations in the heating rate
depending on the nature of the material and its physical and magnetic properties.

Keywords: Induction heating, electromagnetic induction, eddy currents,

penetration depth, magnetic materials.



