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Influence of Sulfur and Manganese on Hot Ductility of Steel

Synopsis :

Hitoshi NAKATA and Hiroyuki Y ASUNAKA

The influence of manganese and sulfur contents of steel on its hot ductility just below solidus tempera-
ture which has close relation to the internal crack was investigated using a hot tensile testing machine.

The shape and composition of sulfide were also examined in relation to the hot ductility of steel.

In order

to evaluate the hot ductility of steels below solidus temperature, two parameters were introduced, the first

being Z.D.T. (Zero Ductility Temperature) and the second recovery ratio of reduction area.

These two

parameters have close relation to Mn®/S, where Mn and S are manganese and sulfer contents (wt%) in

steel, respectively.

In the steel whose Mn®/S is less than 1.5, the recovery state of ductility below solidus

temperature changes for the worse abruptly, and hence internal crack was considered to occur easily.
Key words : hot tensile test ; Z.D.T.; recovery ratio of reduction area ; Mn®/S ; sulfide ; internal crack.
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Table 1. Chemical composition of test steels
(Wt %).

C Si Mn P S Al 0]

0.05~0.25 0.3 0.05~1.0 0.02 0.02~0.3 0.03 0.0023

BB 60 4F 10 AALHEASIZITRE FHITHE 2 A 6 HA+ (Received Feb. 6, 1989)
* (k) p T B A Sk SR EMTAF 7S (Iron & Steel Research Laboratories, Kobe Steel Ltd., 1-3-18 Wakinohama-cho

Chuo-ku Kobe 651)
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Recovery ratio of ductility below solidus temperature
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Fig. 2. Definition of recovery ratio of ductility

below solidus temperature.
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Fig. 3. Relation between Z.D. T. and sulfur con-
tent of steel.
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Fig. 4. Relation between Z.D.T. and manganese
and sulfur contents of steel.
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Fig. 5. Relation between recovery ratio of ductil-
ity and sulfur content of steel.
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Photo. 3. Fracture surface and composition of sulfide of different samples broken at

1400°C.
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