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Intensive Cooling Method of Slab Just After Exit of Mold by High Speed Water Film
Akihivo Yamanaka, Mituo Oxupa and Keiji NAaRaIMA

Synopsis :

In order to improve cooling and supporting of slab strand just after the exit of mold in higher casting speed, a double
stage mold which consits of indirect cooling zone through cupper plate and direct cooling zone by high speed water film
was designed. The efficiency of the mold was tested on the experimental continuous casting machine with 0.17 mass%
carbon steel. The size of slab was 240mm in width and 80mm in thicness. The solidified shell temperature of the strand
was measured in casing, and then, heat transfer coefficients between the strand surface and the water film were

estimated at the temperature more than 1273K.

Consegently, it was found that the cooling efficiency of high speed water film was much higher than that of

conventional spray cooling.

The surface of the cast slab was smooth and has no defects, even through the intensive cooling by high speed water

film.
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Siab size : 240mmW X 80mm!
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Fig. 1. Schematic diagram of double stage mold.
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Fig. 2. Details of cooling plate.
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Fig. 3. Effect of suction slit.
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Fig. 4. Measurement of slab surface temperature.
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Fig. 5. Apperance of slab. (Heat No.1)

Table 1. Chemical composition of the experimental

steels (mass%). 2000 Upper
mold 1 Lower mold ol
: | Water film cooling zone _;
C |Si|Ma | P | § |Al : ™ Ve=t.6m/min
Qw=25//min
0.17 | 0.1 |0.66 | 0.018 | 0.005 | 0.06 < F=tmm
° Om/min
51500} 55//min, 1
) . . o 1.4m/min
Table 2. Casting conditions with the double stage 2 §51/min
mold on the experimental continous cast- £ 2,5mm
ing machine. 2
Heat| Casting speed| Oscilation Water film cooling in lower mold
No. (n/min) Stroke| Frequen | Film thickness | Flow rate/plate 1.4m/min
(tam) ~cy{cpm) (mm) (1/min) 10001 §51/min
1 1.4 6 | 100 1.0 55 4 . l""'" .
1 I 1
2 1.4 8 100 2.5 55 200 300 400 500 600 700 800
Distance from meniscus (mm)
3 2.0 (] 100 1.0 55
Fig. 6. Cooling curve at slab surface.
4 2.0 6 | 100 1.0 55 V. : Casting Speed
5 1.8 8 | 100 1.0 25 Qw: Water flow rate
, F, : Water film thickness
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Fig. 7. Solidified shell of slab by sulfur print. (Heat No.l)

29



B 206 % & #8Vol. 82(1996)No. 3

KGRI O 85 R BRERE L R 1o, S IEAT
D —RKICIHEE HEBETH L Fig. 6 ORI OREZRERS
R o REBMEREEHE LI, INZLUTIOR
.TO

pCp( %g):%(k%) ................................. (1)

Table 3. Data used in calculations.

Liquidus temperature (K) 17817
Solidus temperature (K) 1874
Density (kg/n®) 7000
Latent heat of fusion (kJ/kg) 2688
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Fig. 8. Curve fit to obtain heat transfer coefficient.
V. : Casting Speed
Qu : Water flow rate
F. : Water film thickness
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Fig. 9. Comparison between the shell thickness cal-
culated and the measured.
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Fig. 10. Heat transfer coefficient between slab sur-
face and water film.
U: Water velocity, F;: Water film thick-
ness, Qy : Water flow rate, W: Water flow
density, V.: Casting speed
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