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InpucTioON HEAT TREATMENTS

. In-Line Tempering
. on Induction Heat Treating Equipment
Relieves Stresses Advantageously
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By KUNO WEISS, HWG INDUCTOHEAT

Editor’s Note: In-line induction tempering of parts to relieve stresses from induction hardening,
with minimum loss of hardness, is described in this article. It is from a paper presented by
the author during the 6th International Induction Heating Seminar (sponsored by INDUCTOHEAT
Group) in Nashville, TN, last September.

empering allows reduction of the
stresses caused by the induction
heat treatment process without

losing too much hardness achieved by
induction hardening,

HARDENING RELATED
TO STRESSES
When heating a component for
hardening the section heated by the
induction coil expands and the diame-
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Compression Tension

ter of the heated area is slightly
greater than the initial diameter.
Assume that jets of quenching fluid,
shown in Fig. 1 by arrows, are sprayed
onto the heated surface of the work-
piece. Number three denotes the first
thin layer of steel in which the austen-
ite to martensite transformation takes
place. At this time, two mutually
opposite forces act in this layer. Due
to the lowering of the temperature,
layer three tries to reduce its volume;
however, the austenite to martensite
transformation in this layer is accom-
panied by an increase in volume. As

the process of hardening continues
and with the appearance of martensite
in the next layers of steel, stresses
occur due to the fact that the outer lay-
ers are already hardened and in a non-
plastic condition. Finally, when the
complete compenent is cooled down
there exists compression and tension
stresses as demonstrated by the
graphs in Fig. 1.

The compression stresses in the sur-
face may cause higher hardness values
as normally achieved with the given
material and also provide some protec-
tion against cracks caused by scratches,
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Fig. 1 Diagram showing the formation of
residual siresses when surface hardening
a heated layer, and the curve of the
residual stresses (radial and shearing),

Fig. 2 Individual stages of induction heating, quench hardening and tempering USJ'[?H
the heat retained at the core of the workpiece (self-tempering) and the character of the
temperature distribution over the cross-section of a cylinder being treated.
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