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Effect of Deformation on the Formation of Internal Cracks

in Continuously Cast Blooms

Kiichi NARITA, Takasuke MORI, and Jun MrvAzZAKI

Synopsis :

The effect of deformation on the formation of internal cracks in a solidifying continuously cast bloom
has been investigated on the basis of two kinds of deformation tests, i.e., squeezing test of 300 mm square
bloom and bending test of 300400 mm bloom carried out on bloom caster.

The relation between the amount of squeezing or bending and the roll load at the initiation of internal

cracks was obtained for various grades of steels.

Temperature range for the occurrence of internal cracks

was also estimated from melting behavior of a composite rivet (Ni—embedded steel rivet) driven into a so—

lidifying bloom together with heat transfer calculation for the solidifying shell.
observed to occur at temperatures of 30-40°C lower to slightly higher than the solidus.

The internal cracks were
This indicates that

formation of the internal cracks is closely related to the embrittlement occurring at this temperature range.
The strain caused at the internal cracks by the squeezing test was calculated by the finite element ana—
lysis, and the strain leading to the formation of internal cracks was found to be 0.3 to 0.8%, depending

on the steel grades.
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Fig. 1. Schematic illustration of apparatus for

squeezing test.
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Table 1. Chemical composition of steels (wt2)

Steel c Si M P S Cr Al
tow carbon 016 | 0-21 | 0-45 [0.023 | 0.015 - 10.032
Low C-free cutting|[0-15 | 0-03 | 1.21 [0.051 |0.196 - -
Middle carbon(S40C) 040 | 0-28 | 0-77 [0.024 [0.020 - 0.036
Low alloy(SCR4) [0.43 | 0.27 {072 |0-021 {0.023| 1.05|0.037
High carbon 0-60 | 0-22 | 048 |0.02% j0.023 - -
Spring (SUP6) 0-64 | 1.69 | 0.92 |0.020|0.014 - 0.025
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Fig. 2. Schematic illustration of apparatus for
bending test.
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Table 2. Chemical composition of steels (wt9p)

Steel C Si Mn P S Al
Middie carbon (548C)|0-49 | 0.26 | 0.74 |0.020|0.021 |0-031
High carbon 0.63 [0.24 {050 |0.017 |0-016 |0-004
Middle C-free cutling|0.44 | 0.02 | 1.44 |0.015 [0-305] -
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Fig. 5. Variation of the load against each roll
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(b) Bending tezt
Fig. 12, Schematic illustration of bending profile
of bloom.

(a) One-point bending
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Fig. 14, Temperature distribution inside the bloom
and the region of observed internal cracks for low
alloy and high carbon steels at the squeezing test of
300 mm square blooms.
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Fig. 15, Temperature distribution inside the bloom
and the region of observed internal cracks for middle
carbon and high carbon steels at the bending test of
300 x 400 mm blooms.
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