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Effects of Carbon and Sulfur Contents on Hot-ductility of Medium Carbon Steel

Tadashi INOUE, Toru INAZUMI and Yoshihiro HOSOYA

Synopsis :

The effects of carbon and sulfur contents on the hot-ductility of laboratory melted medium carbon steels were investigated .

At a strain rate of 2X1073s7!, 0.16% C-steel showed the ductility trough at 800°C, which was slightly higher than the starting temperature
of Ar3 transformation. The microstructure observation revealed that the filmy ferrite covered the austenite grain boundaries. This suggests

that the deformation induced transformation occurred. Decreasing C content down to below 0.10% improves the hot-ductility around the

temperature range of 750~850°C and also raise the temperature of ductility trough. The change in hot-ductility with decrease in C content

may be attributed to the change in morphology of filmy ferrite at grain boundaries.
The ductility of 0.16%C—0.008%S-steel around the temperature range of 750~850°C was markedly improved by prolonging the holding
time for over 20 min at the temperature above Ar3 while ultra low S-steel (0.16%C—-0.0003%S) showed the ductility trough without isother-

mal holding . The recovery of hot-ductility can be attributable to re-precipitation and coarsening of the MnS precipitates in the filmy ferrite at

grain boundaries, which decrease the void initiation site in the filmy ferrite.

Key words : medium carbon steel; hot-ductility; ductility trough; MnS; grain boundary filmy ferrite.
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Table 1. Chemical composition of steels (mass%).
No. C Si Mn P S sol.Al N Remarks
1 0.167 0.02 0.64 0.017 0.0089 0.053 0.0033 Base
2 0.101 0.01 0.62 0.015 | 0.0084 0.050 0.0044 C varied
3 0.060 0.01 0.62 0.014 | 0.0085 0.053 0.0047
4 0.159 0.01 0.66 0.017 | 0.0046 0.057 0.0036 S varied
5 0.157 0.01 0.66 0.016 0.0013 0.057 0.0035
6 0.152 0.03 0.62 0.017 | 0.0003 0.059 0.0030
7 0.154 0.03 062 | <0001 | 0.0006 0.055 0.0032 P varied
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Fig. 1. Schematic view of tensile test and heat cycle.
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Fig. 2. Effect of strain rate on hot-ductility of 0.16% C
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Fig. 5. Fracture type of 0.06% C (No. 3), deformation temp. 850°C, strain rate 2X1073s ™",
(a) Cross section  (b) Fracture surface
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