ABSTRACT

This research deals with the induction furnace, studies the behavior of
its core during the heating prdcess. So the work includes two harmonic

electromagnetic analysis done for a linear, and nonlinear core material of the

workpiece inside the furnace in order to study the distribution of the eddy
current density J, flux density B, and magnetic intensity H inside .them at
room temperature. A similar analysis for a nonlinear furnace is done for
certain assumed temperatures. A coupled electromagnetic-thermal analysis is
done to study the behavior of the furnace at these temperatures.

The complexity of the nonlinear relation of the nonlinear
magnetization curve with temperature is solved by the idea of the effective
permeability. Two different approaches have been used, but only one of

them provided acceptable results,

The heating process is simulated depending on the Finite Element
Method. An efficient algorithm is done using the APDL (ANSYS
Programming Design Language) to simulate this process. To approve the
simulation, its results wecre compared with the published practical
measurements, and a good agreement was achieved.

Hho confobution of duswork s the uchics oment ot an eloorizhe o
to study the coil of the induction furnace used in heat treatments of materials,
such as surface hardening, through heating, ctc. This computer aided study
can be used instead of the empirical formulas or the method of trial and
crror. Also, the algorithm can determines the required magnitude of the

exciting coil current, its frequency, and the expected temperature distribution

inside the core.
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