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Calculation of Heat Transfer Coefficient at Roll-Solidified Shell Interface of Twin-Roll Type Caster
Satoshi Hirano, Ken Yasupa, Hidevo Kovama, Tomoaki Kimura, Katsunori Fuxul and Shigeru MATsuNaca

Synopsis

: Strip casting experiments on type 304 stainless steel have been carried out in a steel twin-roll caster with rolls 300 mm

in diameter and 80 mm wide. The casting speed was 6.6~8.0 m/min. Thickness of the strips was about 2.4 mm.
Roll temperature was measured at Imm deep from outer surface of the roll during casting. Abnormal acceleration
behavior of temperature change was detected. The annomalous acceleration of the thermo-electromotive force is
caused by reduction in solidified shell thickness during squeezing. Calculation by finite difference method agreed with
the result of temperature measurements. Simulation revealed that the heat transfer coefficients are, respectively, 2.5
~4.2 and 10~16.7 kW/m?2K before and after squeezing.
Key words : stainless steel ; twin-roll caster ; heat transfer coefficient ; numerical analysis.
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Fig. 1. Schematic drawing of casting roll.

Table 1. Experimental conditions and apparatus

specifications.
Steel grade SUS304
Roll size $300 X 80mm
Casting speed 6.6~8.0m/min
Roll material Steel (845C)
Roll gap (initial) 2.4mm
Meniscus height 95~105mm
Pouring temperature 1773K (in the crucible)
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Fig. 3. Model of heat transfer coefficient change.

Table 2. Thermal properties used for calculations.

Material SUS304 Steel
Thermal conductivity : W/mK 31.8 48.6
Specific heat : J/kgK 670 519
Density :kg/m? 7800 7800
Latent heat :kJ/kg 272 —
Liquidus/Solidus :K 1727/1698 —
Initial temperature :K 1733 298
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Fig. 4. Thermo-electromotive force with time.
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Fig. 12. Thermal profile of shell surface.
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