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Characteristics of Embrittlement of Continuously Cast Steel near the Solidification Temperature

Hideaki Mizukami, Katsuhiko Murakamt and Toru Kitacawa

Synopsis : Tensile strength, ductility and sensitivity of internal crack formation of specimens sampled from continuously cast slabs
and experimentaly cast small scale ingots were measured up to their solidification temperature by tensile tests. In the
case of experimentaly cast ingots, manganese and sulphur contents were changed widely.

The results obtained are summarized as follows.

(1)In the brittle region, the tensile strength is below lkg/mm? and the apparent elastic modulus is about 100~200kg/

mm?.

(2) The brittle-ductile transition mainly depends on the existence of residual (Mn, Fe) S liquid film along the dendritic

interface.

(3) The critical strain for internal crack formation varies from zero at ZST (Zero Strength Temperature) to about 1%
at ZDT (Zero Ductility Temperature) in the brittle region and is found to be independent of strain rate or carbon
contents. It was thought that these results come from the lack of molten metal in front of the crack in this tensile tests.
On the contrary, it was suggested that the healing behavior of molten metal at the solidification front concerns to the

crack formation in real steel strand.

Key words : tensile strength ; ductility ; internal crack ; carbon steel ; continuous casting ; %ohdlﬁcatlon temperature ; apparent elastic

coefficient.
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Table 1. Chemical composition of test specimens.

(wt%)
C Si Mn P S Sol.Al  Mn/s
A 0.08 0.18 0.66 0.019 0.005 0.001 132
B 0.09 0.20 0.63 0.014 0.016 0.001 39
C 0.24 0.25 1.07 0.029 0.018 0.002 59
D 0:48 0.28 0.97 0.030 0.021 0.002 46
E 0.13 0.20 0.70 0.014 0.026 0.024 27
F 0.14 tr tr 0.004 0.024 0.003 0
G 0.08 0.01 1.29 0.08 0.34 tr 3.8
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Fig. 1. Schematic views of high temperature tensile

testing machine.
(a) reheated, (b) in situ melted and solidified.
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Fig. 3. Relation between Al(total) and A1(5mm).
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Fig. 4. Effect of carbon contents on tensile strength
and ductility at high temperature.
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