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Introduction

The induction heat treatment of gears and
critical components is traditionally a hot subject
[1-5]. In recent years, gear manufacturers have
increased their knowledge im technology for
quality gears. This includes low noise, light
weight and low cost gears with improved load
carrying capacity which can handle higher speeds
(Figure 1).

The induction hardening process is a
combination of electromagnetic, heat transfer
and metallurgical phenomena that occur when a
workpiece (i.e. gear) is heated rapidly to a
temperature above that which is required for a
phase transformation to austenite and then
rapidly quenched. In contrast to carburizing and
nitriding, induction hardening does not require
heating a whole gear. With induction the heating
can be localized only in the areas where the
metallurgical changes are desired (i.e., flank,
root and gear tip can be selectively hardened)
and the heating effect on adjacent areas is
minimum.

One of the goals of induction hardening is to
provide a fine grain martensitic layer on specific
areas of the gear teeth to increase fatigue
strength and wear resistance while allowing the
remainder of the part to be unaffected by the

process. Hardness increase improves wear
resistance and contact fatigue stremgth. A
combination of hardness increase, wear

resistance improvement and ability to provide
the fine martensite structure, often allows one to
substitute highly alloyed steels with inexpensive
carbon steel or low alloyed steel.

Another goal of induction gear hardening
deals with the ability to provide significant
compressive residual stresses at the surface. This

is a crucial feature, because compressive
residual stresses in combination with fine grain
martensite help to inhibit crack development.

Induction equipment can be easily automated
and incorporated into a workcell (Figures 2 & 3).
The ability to heat treat in-line, as opposed to
batch processing, provides high productivity and
controllability, takes less shop-floor space and
produces a friendly environment which are other
obvious benefits of hardening and tempering by
induction.

The kind of steel/iron used, its prior
microstructure and gear performance
characteristics (including load condition and
operation environment) dictate the required

surface hardness, hardness pattern, gear strength
and residual stress distribution.

An ability to provide a required fit is also
very important for gear since it grossly effects
gear performance characteristic. Typical required

Figure 1. Induction hardened gears

gear tolerances are measured in microns,
therefore, an ability to control such undesirable
phenomena as a gear warpage, ovality,
conicality, out-of-flatness, tooth crowning,
bending, growth, shrinkage, etc. plays a






