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On the Changes in the Mechanical Properties of
Plain Carbon Steels by Thermal Cycling

Hiroshi Miura

Abstract

The changes in the mechanical properties of three kinds of plain carbon steel (0.09, 0.32 and
0.59% C) by thermal cycling below Ac; were investigated. The maximum heating temperature of
thermal cycle was 690°C and the holding time was 4 minutes. In order to find out the charac-
teristic feature of the changes in the mechanical properties by thermal cycling, the changes in
the mechanical properties by steady iso-thermal heating were compared with those by thermal
cycling.

The result obtained were summarized as follows;

(1) The rate of changes in the strength and ductility by thermal cycling was more  than
three times as fast as that by steady heating. The important characteristic feature of the
changes in the mechanical properties was the marked increase in the Charpy impact value by
thermal cycling. The changes in the mechanical properties was increased with increase of the
rate of thermal cycling.

(2) In the case of thermal cycling, the strength and the ductility value of materials having
the same hardness as steady heating were higher than those of steady heating.

(3) The ratio of area of brittle fracture at 0°C was increased with increase of thermal cycles.
The impact value in the low temperature range was decreased but that above room temperature
was increased remarkably. However, the ratio of brittle fracture above room temperature and
transition temperature was increased, too.
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