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Abstract
A straight-forward approach to the task of selecting induction
equipment. Beginners, intermediate and experienced users will
pick up tips on how to successfully select equipment for varied
applications. Authors focus on the principles of induction heating.

What Is Induction Heating?

Induction is an electromagnetic process used to heat metal parts
A magnetic field emanates about a copper induction coil, which is
fed current at a specified frequency and power level to effect the
heating. Most of the heating is due o induced currents into the
part, while some is due to hysterisis.

Why Use Induction Heating?
Induction heating 15 often advantageous:

Synchronous manufacturing. While furnaces, because of their
size and heat, are often located in remote dedicated areas of
the plant away from the production line, induction lends itself
to synchronous in-line/cell-type manufacturing. The inductor
can be mounted on the line, in several places, if necessary, for
uninterrupted flow,

Fewer processes are needed with induction. Stop-off paints
and copper plating operations are entirely eliminated as
selective areas of the part can be hardened.

Compared to furnaces which are heated in batches, one part at
a time can be processed via induction. Individual parts are
accepted or rejected based on the correct process parameters
being applied.

Induction machinery does not require preheating.

Induction equipment does not produce emissions,
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Induction heating causes minimal distortion of parts

Induction equipment is very efficient, as only the area of the
part to be hardened is heated (opposed to the entire part).
Ambient air is not heated. As the induction unit is idle about
75% of the time, virtually no energy is consumed.

What Can Be Done with Induction Heating?

Any of the following can be accomplished via induction;

Preheating

Preheating, as in the case of galvanizing, is required to assure
adhesion and prevent the undesirable extraction of heat from the
hot zinc bath as wire pipe or sheet passes through. Some materials,
such as titanium and tungsten, must be preheated before drawing
to prevent cracking or breaking.

Hardening

Hardening is a process of heating a metal above the
austenitizing temperature, then rapidly quenching. Surface or case
hardening limits the hardness to a thin, strong, wear resistant outer
layer, while the core remains soft and ductile.

Tempering

Often confused with annealing and sometimes referred to as
stress relieving, tempering is a lower temperature process (1/5 to
1/3 of austenitizing temperature) used to relieve stresses caused by
cold working or hardening,

Annealing

Annealing is the process of heating a metal and providing slow
controlled cooling to soften the metal, most often in an oven or
turnace. The best annealing temperature is material dependent
{just below its rated critical temperature). Annealing improves the
elasticity, yield strength and relaxation properties of a metal and is
most often done in an inert gas environment to prevent surface
oxidation. Induction provides a process anneal,

Normalizing

Normalizing is the process of heating a metal above its
austenitizing temperature and allowing it to cool at room
temperature,  Surface hardness and strength are improved.






