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Effect of Quenching condition on Hardness of Quenched Structural Carbon Steel

Mitsuyoshi SHIMAOKA |, Yosuke YOSHIDA® Naoki OHHATA*, Satoshi YONE*** and Arisa TSUJII****

The hardness of the carbon steel for structural use increases with increase of the content of carbon. It
has been cleared that the hardness is also changed by a heat treatment such as quenching, annealing and
normalizing. Especially the hardness of the carbon steel increases remarkably by quenching. In this study, on the
carbon steels for structural use of S15C, S25C, S35C, S45C and SbH5C, the detailed relations between the hardness
and the quenching conditions have been examined experimentally. The increasing of the hardness of the carbon
steel was confirmed only in the case of quenching from the temperature above A, transformation temperature.

The hardness of carbon steel increased with decreasing the temperature of water coolant used in quenching.
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Table 1 Thickness and diameter of samples.

unit : mm
Sample S25C S35C S45C S55C
No.1 3.0 3.7 3.7 3.6
No.2 3.2 4.0 34 3.8
No.3 3.4 3.6 34 3.5
No.4 3.5 33 4.0 34
No.5 3.5 4.0 4.1 3.6
No.6 3.7 4.2 39 3.5
Average 34 3.8 3.8 3.6
Diameter 25.0 25.0 25.0 22.0
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Fig. 1 Photograph of the electric furnace.
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Fig. 3 The relation between the hardness and the holding time.
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Fig. 4 Schematic diagram of experimental apparatus
for dipping of high temperature horizontal
platinum filament.
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Fig. 5 Cooling curves of the platinum filament.
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Fig. 6 Effect of the temperature of water coolant on
the quench hardness for the structural carbon
steels.
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Fig. 7 Effect of the coolant on the quench hardness
for the structural carbon steels.
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