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The self-tempering and
induction fempering
methods of improving the
properties of induction
hardened parts are
contrasted, and the
advantages of induction
over furnace tempering

are reviewed.
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empering is performed after
quenching to increase the hard-
ened steel’s toughness and duc-
tility, eliminating brittleness
without causing too great a de-
crease in the as-quenched hard-
ness; to relieve internal stresses;
and in some cases, to im prove
shape stability and hom ogeneity. -
Quenching of hot steel causes it to
transtorm to very hard, brittle marten-
site. This untempered martensite is
typically too brittle for commerdal use.
It also is characterized by a high level
of intermal residual stresses. H‘.uhualing
of the steel for tempering after hard-
ening decreases or relaxes these
stresses and produces a tempered
martensite microstructure. Tﬁ:mpﬁ:ring
temperatures are always below the
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lower transformation temperature (the
Ay temperature).

A conventional method of tem-
pering induction hardened parts is to
heat them in an oven or a gas-fired or
infrared furmace, which is typically lo-
cated in another area of the plant. This
has penalties in terms of floor space,
labor, and the time needed to trans-
port parts. In addition, a furnace tem-
pering operation may take 2 to 3 hours
to complete.

Short-time induction tempering
was developed to overcome these
drawbacks. The parts shown in Fig. 1
are good candidates for the process.

Induction tempering basics
Time and temperature are two of
the most critical parameters in short-

Fig. 1 — These induction hardened steel parts are all good candidates for induction fempering
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