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Prevention of the Formation of Longitudinal Facial Cracks on
Continuously Cast Slabs by Improving Mold Powder and Mold
Oscillation

Toshikazu SAKURAYA, Toshihike EmMI, Takuo IMAT,

Kanji EMOTO, and Masanori KonaMa

Synopsis :

Improving mold powders and optimizing mold oscillation have been made to decrease longitudinal fa—
cial cracks occurring on continuously cast slabs, aiming at direct reheating of slabs without surface con—
ditioning.

Controlling the melting characteristics of mold powders to avoid fluctuation in the thickness of molten
slag of appropriate viscosity on the meniscus of steel melt has proved to be much effective. Optimized
melting characteristics have been determined for casting speeds of up to 1.8 m/min. Also, oscillation of
mold has been so adjusted as to give suitable flow of slag film in mold and solidified steel shell boundary
by making negative stripping time ty to fall ih the range between 0.2 and 0.3s.

These countermeasures followed by decreased water cooling intensity just below the mold have enabled
us to increase the fraction of direct reheatable slabs free from surface defects up to 200 000 ton/mo., about
409%. of crude steel production.
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Table 1. Chemical composition, viscosity and hemi-sphere-, and fluid-temperature of base materials.

Base Chemical composition (wt%) Y1300 P O

material CaO Si0,  ALO;  Na,O F (poise) (°C) °C)
A 4] 38 7.7 8.2 5.7 3.4 1160 1 200
B 39 38 2.2 13.8 9.4 1.2 1 060 1150
C 38 38 2.0 13.0 10.2 1.2 1020 1 100
D 38 38 2.7 15.8 9.6 1.8 1010 1080
E 40 42 3.2 6.8 8.6 2.4 1120 1200

N13gp © viscosity at 1300°C, @ : hemi-sphere temperature, Op : fluid temperature.
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Table 2. Type of machines and casting conditions.

Machine No. I I I
Machine type vertical-bending curved vertical-bending
Mold type straight curved straight
Mold length 900 mm 700 mm 900 mm
Ssrand size (200, 260) (190, 220) (215, 240, 310)
(mm) X (900—1 900) x (850—1 900) X (1 600— 2 500)
max. before 1979 1.2 1.2
UR 3 0 . g
(m/ min) after 1979 1.5 1.8
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Table 3. Change of the melting characteristics of
mold powders with the amount of carbon particles.
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Fig. 13. Relation between ty and heat flux extracted
in mold during casting of SUS 410.
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Table 4. Decrease of longitudinal facial cracks with the optimization of oscillation of mold.

Before optimization After optimization
Machine No. R
(m/ min) tn(8) Index of cracks tn(s) Index of cracks
m 0.6~0.9 0.50~0.43 1.0 0.32~0.26 0.4
I 1.3~1.4 0.15~0.17 1.0 0.22~0.27 0.23
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Fig. 14. Relation between ty and heat flux extracted
at wide face of mold (Machine I).
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Fig. 15. Length of longituditudinal facial cracks
increases with intensity of cooling water just
below the mold (Machine III)
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Fig. 16. Non-conditioning direct reheating of
continuously cast slabs and blooms at Mizushima
Works.
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