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Prelude to Discussion

In the past two decades surface hardening by induction has
become more and more popular[1]. One of the major reasons
is the ability to create high heat intensity quickly at very well
defined locations on the workpiece. This leads to low process
cycle time and, therefore, high productivity while meeting
customer specifications. Heat treating by induction is more
energy efficient and environmentally friendly than most other
heat sources used for heat treating. From another side,
induction hardening and tempering are very complex processes
in which many factors and components are involved.

The major goal of this presentation is to introduce a modern
view of induction heat treating based on the latest practical
applications, modern theoretical advancements and new
knowledge accumulated by INDUCTOHEAT, Ine.

Since the last ASM Heat Treating conference in 1994, eighteen
articles have been published by INDUCTOHEAT’ S employees
devoted to innovations in induction heating and heat treating.
In this presentation we feel that it will be appropriate along
with new materials to give a short overview of some of our
recent heat treating publications as well.

Among other subjects, we particularly intend to discuss here
the following:

® Latest Theoretical Achievements in Induction
Surface Hardening

= New Generation of Camshaft
Induction Hardening Machines

= "PROS™ and “CONS" Regarding Magnetic
Flux Concentrators

® Advanced Induction In-Line Tempering Systems

= Modern Energy Monitoring and Advanced
Quality “Signature” Analysis

= Today's Realities and the Future Prognosis for Using
Solid State Power Supplies in Induction Heat Treating

Latest Theoretical Achievements In
Induction Surface Hardening

Surface hardening of carbon steel and iron is one of the most
common forms of heat treating by induction. The goal in surface
hardening is to provide a martensitic layer on specific areas
of the workpiece to increase hardness and wear-resistance
while allowing the remainder of the part to be unaffected by
the process. Due to the nature of induction, the heat can be
localized to only the areas where the metallurgical changes are
desired [1].

Surface hardening is accomplished by raising the required
depth of material above the transformation temperature to the
point where it is transformed to austenite, and then cooling
(quenching) the workpiece rapidly to produce martensite.
Hardness distribution along the waorkpiece thickness or radius
primarily depends upon the following factors: temperature
distribution, microstructure of metal, carbon content, quenching
conditions and hardenability of steel.

Different applications require a different hardened case. The
variation of current penetration depth during the induction
hardening of a carbon steel or magnetic iron workpiece leads
to a drastic change in the power density distribution within the
workpiece and has a great influence on the depth of hardness and
its pattern.

In most seminars, clinics, textbooks and journal publications
devoted to the subject of induction heat treating, distributions
of eddy current and power density along the workpiece radius
are assumed to be exponentially decreasing from the surface
into the workpiece.

In the great majority of surface hardening applications the
surface temperature is in the range of 780deg.C-1000deg.C






