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Estimation of Mold Powder Consumption in Continuous Casting

Koichi TSUTSUMI, Hiroshi MURAKAMI, Shin-ichi NISHIOKA, Mitsuhiro TADA, Masayuki NAKADA and Masami KOMATSU

Synopsis : The inflow phenomena of mold powder between mold and solidified shell are very important for continuous casting opreation and quality of

cast products. In this experimental study, mold powder consumption was measured with a apparatus called ‘mold simulator’ using several
kinds of mold powders. Based on the results from the experiments, the following findings were obtained. Mold powder consumption, €, was
affected by the powder properties, powder viscosity, 17, crystallization temperature, 7, and also affected by the mold oscillation, amplitude,

A, and frequency, f, and casting speed, ¥, and deformation ratio 3 of sinusoidal curve to non-sinusoidal. As the result, the next equation of

mold powder consumption was obatined.

kB A% _1[ 1000V,
= cos -
%”;K' 24

This equation can be used to find the adequate operation conditions when the mold powder propertics and the amplitude of mold oscilla-

tion are changed.

Key words : mold powder; oscillation; casting speed; frequency; amplitude; positive strip time; softening temperature; crystallization temperature; viscos-

ity; powder consumption; lubrication.
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Table 3. Properties of mold powders.
Sio, ALO, | CaO F Na,O | Mgo Li,O T.C. | C€/S |Viscosity [Softening |Crystallization |Steel grade
at 1300°C [Temp.  [Temp.

(mass%)| (mass%)| (mass%)|(mass%)| (mass%)|{mass)| (mass%)| (massb) (poise) °C) (°C)
powder A 30.3 6.1 29.5 7.8 10.0 2.1 4.1 4.8/ 0.98 0.9 850 1030}low carbon
powder B 30.8 3.4 31.0 7.8 8.7 2.1 8.0 4.5 1.01 0.5 815 875|low carbon
powder C 34.3 3.8 32.9 7.2 10.7 3.5 1.5 3.3] 0.96 1.5 990 1070]low carbon
powder D 33.4 6.5 33.0 5.0 9.9 0.8 0.0 5.8 0.99 2.5 1080 1120|low carbon
powder E 28.3 3.1 41.2 10.4 7.5 2.6 5.1 3.4 145 0.2 890 1015|middle carbon
powder F 27.7 3.4 40.1 9.9 6.8 1.9 2.7 4.4 1.45 0.5 930 1135|middle carbon
powder G 30.1 3.4 44.0 10.2 8.0 0.8 2.4 2.7] 1.47 0.9 960 1160|middie carbon
powder H 32.7 5.0 42.3 6.9 7.4 2.0 0.0 3.3} 1.29 1.7 1140 1200{middle carbon
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Fig. 12.

Comparison of powder consumption between cal-
culated values and measured values.
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Table 4. Examples of calculated 8 values.

Ve f A tp 8

(m/min)| (cpm) | (£mm) sin. |a=18%|a=40%| sin a=18%|a=40%
Ex.1 1 70 5 0.557] 0.600{ 0.655 1 1.076| 1.176
Ex.2 2 140 S 0.279| 0.300| 0.328 1 1.076] 1.176
Ex.3 3 210 5 0.186] 0.200| 0.219 1 1.076| 1.176
Ex.4 1 60 5 0.678] 0.717| 0.775 1 1.058] 1.143
Ex.5 1 80 5 0.473} 0.515/ 0.568 1 1.089| 1.201
Ex.6 1 100 5 0.362| 0.401| 0.448 1 1.107{ 1.237
Ex.7 1 80 3 0.548| 0.562| 0.594 1 1.025| 1.083
Ex.8 1 80 4 0.499] 0.532] 0.578 1 1.066| 1.158
Ex.9 1 80 6 0.456f 0.503| 0.561 1 1.104] 1.231
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Table 5. Calculation conditions.

oscillation conditions

casting speed (m/min) 1
frequency (cpm) 70
amplitude (mm) 3,7

mold powder properties
viscosity (P) 1
density (kg/m®) 2.5
thickness of powder film (mm) 0.12
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Fig. 14. Change of velocity distribution of molten mold
powder between mold wall and solidified shell.
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