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Abstract of Thesis:

This work deals with design, simulation and implementation of a practical robust
induction furnace system used for brazing process. The induction furnace composed of two
major parts, the power source and the induction coil.

In this thesis, the power source for the induction furnace composes of a 3-phase full-
wave rectifier and a single phase inverter to furnish a heavy single phase sinusoidal current of
a high frequency with approximately unity power factor to the induction coil. The system is
designed to protect the power system from sudden changes in load behavior during the
heating process.

The design, simulation and analysis of the induction coil are done using two programs,
Ansoft Maxwell and ANSYS packages. Induction furnace power source (inverter) is designed
using MATLAB package so that it can lock on the resonant frequency of the load by using
self-oscillating technique, and the inverter has the capability to control the power supplied to
the load by using phase shift pulse width modulation (PSPWM) technique, because of the
load nonlinear behavior during the brazing process. Also, the inverter has the capability to
operate with or without load (workpiece).

In this research, a prototype of the induction furnace system operates at frequency range
(50-100)kHz and 10kW was successfully used for brazing process.




