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Synopsis :

Kawasaki Steel has developed a thin strip caster of the twin roll type. The caster
encompasses the following three consecutive processing steps: solidification,
transportation, and coiling. The caster solidifies molten metal into a thin of about 0.4
mmx500 mm. Melt flow control and strip-tension control contribute greatly to stable
production of near-net-shape coil of over 500 kg. The paper discusses mainly heat
transfer phenomena during solidification. The heat transfer coefficients on both
surfaces of a water-cooled roll were obtained by numerical calculation and temperature
measurement of the roll. The heat transfer coefficient between the roll and cooling
water was related to the flow rate of the water using a planar flow model. Furthermore,
it was shown that a roll of higher cooling capacity caused less thermal expansion during

casting, reducing the thickness deviation of the cast strip.
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Synopsis:

Kawasaki Steel has developed a thin strip caster of the twin roll
type. The caster encompasses the following three consecutive proc-
essing steps: solidification, transportation, and coiling. The caster
solidifies molten metal into a thin strip of about 0.4 mm x 500 mm.
Melt flow control and strip-tension control contribute greatly to sta-
ble production of near-net-shape coil of over 500 kg.

The paper discusses mainly heat transfer phenomena during sol-
idification, The heat transfer coefficients on both surfaces of a
water-cooled roll were obtained by numerical caleulation and temper-
ature measurement of theroll, The heat transfer coeficient between
the roll and the cooling water was related to the flow rate of the
water using a planar flow model. Furthermore, it was shown that
a 1oll of higher cooling capacity caused less thermal expansion dur-
ing casting, reducing the thickness deviation of the cast strip.
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Photo 1 Strip coil (0.4 mm x 450 mm) of high Cr stainless steel
for over-lay welding
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Photo 2 Solidification structure of 4.5%Si-steel strip
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Fig. 2 Fraction variation of equiaxed zone along transverse di-
rection of strip (4.5%5i steel)
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Fig. 3 Influence of casting speed on strip thickness
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Fig. 4 Burface temperature change of cooling roll in one cycle
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Fig. 5 Change of roll temperature during casting
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Fig. 6 Temperature distribution along radial direction of cool-
ing roll
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Fig. 7 Estimation of heat transfer coefficient, A, (between

metal and roll) and #, (between roll and water), by strip
thickness and roll temperature (at 5 m/s of roll speed)
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Fig. 8 Relation between heat transfer coefficient and strip
thickness
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Fig. 10 Radial expansion of roll during casting
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