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The Improvement of Surface Cracks on Leaded Free-cutting Steel Bloom

Yasuhide OHBA, Ichiro TAKASU, Shinichi KITADE and Haruyuki SHIMOGUCHI

Synopsis : This study was carried out in order to prevent surface cracks on continuous cast of leaded free-cutting steel. As the leaded steel is likely to

suffer from surface cracks, prevention of the cracks is necessary for higher reliability of products. The majority of surface cracks of billets of

this steel were found out to be bloom cracks originated due to not uniform cooling at the initial solidification of bloom. Consequently, this

improvement of bloom surface cracks is important for the decrease of surface cracks of billets of this steel.

From the view point of the uniform initial solidification near meniscus, mold powder was optimized. Three types of mold powder with dif-

ferent viscosity and different carbon content were evaluated through commercial production processes. Uniform initial solidification was re-

alized by use of the mold powder with higher viscosity and higher carbon content. Consequently, surface cracks of the blooms cast continu-

ously and the rolled billets were decreased.

Key words: mold powder; surface crack; leaded free-cutting steel; continuous casting; meniscus; heat flux; viscosity; carbon; heat insulation; oscillation

mark; slip phenomenon.
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Fig. 1. Distribution of number of surface cracks on billet.
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Fig. 2. Mold temperature history.
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Table 1. Properties of mold powders.

Viscosity at 1573K Solidification T.C Ca0/Si0,
[Pa-s] temperature %] [-1]
[’cl
Powder A 2.40 1100 7.0 0.61
Powder B 0.40 1110 4.9 0.70
Powder C 0.14 1120 4.4 0.85

* Total carbon
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Fig. 4. Solidification structure in the vicinity of oscillation
marks.
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Fig. 5. Design policy of mold powder.

Table 2. Chemical composition of the specimen (mass%).

G Si

Mn

Cr Pb

0.22 0. 30

0. 86

1.20

0. 067

Table 3. Casting test conditions.

Caster type

Completely Vertical-type, 3-strand Bloom Caster

Bloom dimension 380mm x 490mm
Casting speed [m/min] 0.5
Mold powder No.1 strand Powder A — Powder B
No. 2 strand Powder B
No.3 strand Powder ¢ — Powder B
3.3 E—JLNROAIER 490mm
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Fig. 12. Mold powder consumption.
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Fig. 17. Primary shell deformation model >®
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