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Effect of Casting Atmosphere on the Formation of Strip Surface
in Twin Roll Casting Process

Toshiaki Mizocucul, Ken-ichi Mivazawa and Yoshiyuki Ursaiva

Synopsis :

In order to elucidate effects of casting atmosphere on formation of strip surface in twin roll casting process, an

experiment of the direct casting of SUS304 austenitic stainless steel under Ar, air and He gas atmospheres was

performed using a laboratory scale twin roll caster.

Furthermore, heat transfer from molten metal to casting roll was

theoretically analyzed by taking account of gas film between the roll and metal.

In the experiment, surface wrinkles of strip were observed under a critical casting velocity. This critical casting
velocity decreased in order of Ar, air and He gases. This would come from that fluctuation of the overall heat transfer
coefficient in the case of He gas is smaller than Ar and air gases. In the case of air atmosphere, it has been very difficult
to obtain better surface quality of strip because of formation of fine surface cracks. The control of casting atmosphere
has been found to be very important for better surface quality of strip. It has been also considered that the thickness
of the gas film between roll and metal under a steady state is related to the thickness of gas boundary layer on the roll

—surface, which is estimated by a boundary layer theory.
Key words : strip casting ; twin roll process ; continuous casting ; surface quality ; casting atmosphere ; stainless steel ; heat transfer ;

rapid solidification.
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Fig. 1. Schematic view of the twin roll casting
apparatus.

Table 1. Experimental conditions.

Cast alloy SUS304
Weight 8kg

Roll material Copper alloy
Roll size 300¢ % 100"mm
Casting velocity 0.16~1.18m/s
Contact arc length 85mm

Roll supporting force 1.47kN

(by springs)
Pouring temperature

(in crucible)
Atmosphere

Liquidus temp.+45K

Ar, Air, He
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Fig. 2. Change in strip thickness as functions of (a)
casting velocity and (b) contact time
between roll and matal for various casting
atmospheres.
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Fig. 3. Effect of casting atmosphere on strip surface quality.
Casting velocity 0.3m/s, 2H, : strip thickness.
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Fig. 4. Observed profile of strip surface (Casting
velocity 0.3m/s, Symbol | shows the posi-
tion of wrinkle).
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transfer coefficient on metal surface.
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Fig. 6. Effect of casting velocity on the thickness of
entrapped gas film.

Table 2. Physical properties of gases used for calcula-

tions.

Ar He
thermal conductivity® at 373K 2.10 18.7
kx107*(kW/(m*K)) at 773K 3.95 315
viscosity® at 373K 2.7 2.3
1 x10"%(Pa-s) at 773K 4.5 3.8
density!? at 273K 1.78 0.179
p (kg/m?)
kinematic viscosity at 773K 0.25 2.12
v(=u/p) X10~*(m?/s) ‘
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Fig. 9. Effect of gas film thickness between roll and
metal on the shell thickness at roll nip.
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