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Mechanism of Internal Cracking in Continuous Casting
Akihivo Y amanaka, Kazuo Oxamura and Takashi Kanazawa

Synopsis :

To clarify the mechanism of internal cracking in continuous casting, a series of tensile tests of cylindrical ingot with

liquid core and internal cracking tests by intentional misalignment in continuous caster were carried out. By analysing
the above experimental results with strain accumulation model, it wad found that internal cracking occurs and grows
in the range where the total amount of strain given between ZST and ZDT exceeds the critical strain. Severe longer
internal cracks which often generates in continuously cast strand is estimated to be caused with the development of
solidification. To prevent internal cracking, not only suppression of each incremental sfrain, but the determination of
casting condition and roll-layout to suppress total amount of accumulated strain smaller, considering the range between

ZST and ZDT is significant.

Key words : internal cracking ; continuous casting ; strain accumulation ; critical strain ; tensile strain ; zero strength temperature ;

zero ductility temperature ; roll-layout.
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Fig. 1. Experimental apparatus.

Table 1. Kinds of steel used in experiment.

Steel Chemical compositions(mass¥)

c Si Mn P S

Low carbon 0.05 | 0.01 | 0.17 | 0.02 |0.012

Middle carbon |0.15 0.28 | 0.6 0.02 0.005

-0. 22 -0.012

High carbon 0.45 | 0.33 | 0.87 | 0.018{0.015

0.8 0.2 | 0.5 0.005{0.008
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Fig. 2. Critical strain for internal cracking.
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Fig. 3. Internal cracks by sulfur print of longitudi-
nal cross section of ingot.
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Fig. 4. Increase of internal cracl length with solidifi-
cation.
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Fig. 5. Range of internal crack formation.
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Fig. 6. Schematic diagram of experimental contin-
uous caster.
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