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Thermoelastoplastic Creep Stress Analysis of Quenched
Low Carbon Steel During Tempering
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Abstract

The stress analysis of quenched carbon steel of a cylinder during tempering was
carried out by the use of the Mendelson’s method of successive elastic solutions. Two
cases of tempering are treated in this paper. One is that the cylinder is heated rapid-
ly on its surface and then is kept at the constant temperature, i. e. the tempering
temperature. The other is that it is heated slowly on its surface and is kept at the
tempering temperature. The thermoelastoplastic creep stress during heating and
tempering are calculated, based on the incremental theory of plasticity and the Mises
-Mises type of creep theory. Temperature dependence of the material constants is
considered in the calculation. Quenching stresses are relaxed due to rapid heating and
slow heating. In rapid heating, however, tensile stress is induced in the vicinity of the
surface of the cylinder, which might cause tempering cracks.
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