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Abstract

In this paper, design, simulation, and implementation of an induction heater with the ability of heating metals up
to 300°C is carried out. The respective heater is made utilizing the relevant circuit, proper capacitor selection,
and inductor design, and the experimental results are in good agreement with simulation results. In this paper,
the induction heater simulation is carried out using the finite element method with COMSOL Multiphysics
software. The finite element method for magnetic and thermal analysis is a conventional method and its
capability has been proven in various physical fields. Therefore, finite element software has been applied to
calculate and analyze the magnetic field and heat induced by induction heating. In this simulation, the relevant
electric circuit is considered and all the elements are taken into account. According to the proposed electrical
circuit and the related control method, a laboratory prototype proportional to the simulated dimensions is
implemented in finite element software and the waveforms of the circuit parameters are analyzed. These
induction heaters can be utilized in a variety of small and labware industries. In addition, they can be used as a
preheater or heater for various applications (e.g., metallurgy industry, materials and metals processing, and
testing in small dimensions). It should be noted that the circuit presented in this article is very cost effective and
comparison of a laboratory-scale sample with simulation results demonstrates the validation and accuracy of the
analysis.
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