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Synopsis :

Physical and chemical properties of casting powder, which affect mold lubrication during continuous cast-
ing of slabs, are evaluated. Experiments of insulating characteristics of unmelted layer of casting powder
are made to study the effect of the size and shape of granule of casting powder on melting rate. The effect
of chemical composition of casting powder on crystallization and freezing temperature of molten slag is ex-
amined in laboratory and practice. Special additives such as BaO, MgO, and B,0; are effective in lowering
freezing temperature and also in prevention of crystallizing of the slag. The rate of slag flow from meniscus
and the resulting slag film thickness between solidified shell and mold wall are analyzed theoretically by

taking into account the viscosity change in slit.

The above research work is successfully applied to the development of casting powder for high speed

continuous casting over 1.7 m/min.

Key words : continuous casting ; mold powder ; granule ; viscosity ; permeability ; crystallization ; lubrication
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Fig. 1. Effect of casting powder characteristics
on insulating indices.
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gas flow in unmelted layer.
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Fig. 5. Effect of BaO content on freezing temper-
ature of molten slag.

Temp
°c)

€a0 1 B2O_onst. p 1150

6 Si0,

La0 _ const. 0

Fig. 6. Effect of BaO content on slag viscosity.

B, Fig. 5 IC/Rd X918, Ca0/Si0, & —%EIT L
T BaO i %34 X v, (CaO+Ba0)/SiO; *
LT BaO iBEXWIIBEICE LKL 2B, —F, ¥
BEix, Fig. 6 2R T & 912, (CaO+Ba0)/Si0, * —%
2L T BaO B %33 L BaO>15% TH& < % 51
MH Y, Ca0/Si0, 2 —FIC LT BaO iEE %W T &
Ba0<15% TI&< % 5.

L FEKDFET BaO b DIz MgO ML T
BEEREE LRI TRB R BERER,
Fig. 7 {ZRT £ 912, Ca0/Si0, * —%E X LT MgO i
%44 L (CaO+Mg0)/Si0, #—%F 2 LT MgO
BE*MIBEOVTRICB Y TS Mg0=8% THi/N
BERd. —7%4, HER, Fig 8 WRTXH12, (CaO
+Mg0)/Si0O, #—FIZ LT MgO iBE+*HT L& %
), Ca0/Si0, ¥ —FIZ LT MgO BE %4 & MgO
<8% Ti&< % 5.

LRI, BRMX T 70ME2ZEL (B
BB ATVOBRBRELELS T2, 2770
Network former T#& % SiO, iBE%* —%F (T4 bbb,
(CaO + X)/Si0,=—%, X:Ba0, MgO) 12 L T Net-
work modifier T#& % BaO, MgO iBE+#HJ = &L %)

— I



1270 B L 8 B 74 4 (1988) £ 7 5

1100 T T T
o (Ca0+ Mg0)/Si0;
g 1050? =aconst.g o2
LY Q o
A}
AY
1000} \\ o\/c/ -
AI
60: \\\‘ "’A”
950} ﬂ AR !
Ca0/8i0; = const.
1 J . 1
9000 5 10 15

MgO (%)

Fig. 7. Effect of MgO content on freezing temper-
ature of molten slag.
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Fig. 8. Effect of MgO content on slag viscosity.
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Table 1. Effect of chemical composition on crys-
tallization temperature and crystallization index.
Powder| Ca0/ Al0; F  Crvstal o Crystal
brand | SiOy (wt%) (wt%) 1zation 1zation (poise)
temp. (°C) index
L 0.97 2.9 8.9 1100 3 2.4
M 0.94 3.0 8.3 1100 2 2.5
N 0.89 6.6 8.0 850 0 2.3
P 0.82 2.3 8.4  Room temp. 0 3.7
Table 2. Casting powder characteristics used for
experiments.
Powder| CaO/ AlyO3  Special additives 6 ,, 8 71 300C
brand | SiO2 (%) (%) (°C§ (°C) (poise)
MgO 2
Q 0.9 6 Li,0 4 920 950 0.9
R 1.0 6 MgO 5 910 950 0.8
s® | 1.0 6 Ba0 5 960 1050 0.9

*) Conventional powder

0). MgO BE# &R /280 ¥ —1id, MgO<7% Tix#h
— 7 H T RMRIZEERE L 7245, MgO>7% TlxHfis&Hio
it (B 1LDE) RO

HAET A vR27 2 2T LTRT 73S
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F S5 AE L2419, Table 1 1278 L Z2zHEd bl ik #h2R
DB 4 BOMRBR Sy ¥—FAvCEE 7L -2
Ty rORERELERILOBEFR TR 200X
(1200~1600) mm?, FEIRHB L OCHEH Al BLDU
Si-Al # )V F#H A5 7% 8:EHEE 1.2~1.5 m/min, N=
20~40%, f=90~130 cpm D FHEIRBY S THERF ICF
HEL-HEETL—2 7Y bOE IR, Fig 11 IIRT
X, BEATHIRE L FMEEOBV ST V-3 ER
{2 %.
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Table 2 ISR TALEME L 2 H T H2HIKRD /3
¥—% 3FBAS. TRHDYF—F v, 230X (900
~1100) mm?, MHAERE Al F)V F#HX 5 7% FER
B 1.75~1.95m/min TEE L 72, ZOBROHEIRS) &
iz, 2 ba—%2 §=7.8mm, N=20~30% TIIiT—%F
E L7z BRUREISM % B X A ORRIT O VTS
2D cHbRT S,
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Fig. 11. Effect of crystallization on occurrence of
sticking breakout.
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Fig. 12. Observed frictional force between shell
and mold during casting.
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Fig. 13. Schematic view of meniscus periphery in
mold.
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Table 3. Characteristic values of molten slag.

Powder 7o 0 s E « Tm 7 1.300C

brand | (poise) (°C) (kcal/mol) (—) (poise) (poise)
C 2.9 1100 41.2 2.62 14.1 12.8
D 1.9 1100 31.5 2.00 6.1 5.9
E 1.4 1150 27.7 1.54 3.2 3.8
F 0.77 1000 26.3 2.09 2.6 2.5
G 1.4 1180 16.2 0.82 2.2 2.6
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