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Abstract

The thermoelastoplastic stress analysis of a carbon steel bar, which is heated

rapidly, and starts to be cooled rapidly before the steady state of the temperature
distribution is reached, is carried out. The A, and A; transformations on heating and
the martensite, bainite, and pearlite transformations on cooling are considered using
a continuous cooling transformation diagram.
It is assumed that only the part which is heated over the A; transformation temper-
ature on heating can transform into martensite when the cooling rate is sufficiontly
large. The numerical calculations are carried out for two typical cases when the
heating time is longer or shorter.

The plastic strain in the structure of martensite is larger than that in the other
structures. When the heating time is longer, there are structures of martensite,
pearlite, and bainite in the quenched steel bar. On the other hand when the heating
time is shorter pearlite and martensite are caused, and the surface of the bar has the
large amount of tensile stress.
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