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Influence of Mold Flux Basicity to the Surface Quality of Ultra-Low-Carbon Steel Slabs

Masahito Hanao and Masayuki KAWAMOTO

Synopsis : Mold flux has a large influence to the surface quality of ultra-low-carbon steel slabs. Especially, its involvement in the continuous casting

mold must be prevented in order to reduce inclusions in the surface layer of the slabs. In this work, experimental continuous cast with the

pilot caster was conduct and the influence of mold flux basicity to the surface quality of the slabs was researched.

Spherical inclusions, which existed in the surface layer of the slabs and were considered to be caused by the involvement of molten flux in

the mold, decreased in number or size, with the increase of mold flux basicity.

The effect by the basicity could be explained in terms of interfacial tension or wettability between mold flux and molten steel. Thus, the

number and the size of spherical inclusions decreased with the increase of interfacial tension and contact angle of molten flux on the surface

of molten steel. This effect was considered to be larger than that by the viscosity or density of mold flux.

Key words : continuous casting; ultra-low-carbon steel; mold flux; inclusion; involvement; interfacial tension; wettability; contact angle; viscosity; densi-

ty; basicity.
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Table 1. Experimental conditions.

Item Condition
Caster Pilot caster of vertical type
Mold size 800mm wide and 100mm thick
Heat size 2.5 tons
Casting speed 1.8 m/min.

Ultra-low-carbon
(Fe-0.0020%C-0.40%Mn-0.04%Al)

Molten steel

Submerged entry nozzle Bifurcate and 45 deg. downward

Table 2. Specifications of mold flux.

Mold flux  Basicity Al,0;#MgO Na,0+F Viscosity at 1573K  Solidification temp.

A 0.86 9 mass% 10 mass% 0.35Pas 1293 K

B 1.1 7mass% 7 mass% 0.26 Pas 1483 K

C 1.4 13 mass% 8 mass% 0.19 Pas 1460 K

D 1.8 4 mass% 20 mass% 0.04 Pa-s 1509 K

E 1.8 11 mass% 20 mass% 0.06 Pas 1437K
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Fig. 1. An apparatus for the experiment of sessile drop
method.

Table 3. Composition of molten steel for the experiment of
sessile drop method (mass%).
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Fig. 2. Size and number of inclusions in the surface layer
of a slab (in the case of mold flux B).
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Fig. 3. Comparison of the size distribution of spherical in-
clusion among the mold flux.
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. 4. Relation between basicity of mold flux and the
number of spherical inclusions in the surface layer
of a slab.
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Fig. 5. Relation between the viscosity of mold flux and the

number of spherical inclusions in the surface layer
of a slab.
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Fig. 6. A sessile drop of mold flux on the surface of

molten steel.
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Fig. 7. Relation between temperature and the angle ¢ of a
sessile drop of mold flux on the surface of molten
steel.
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Fig. 9. Schematic view of a sessile drop of molten slag on
the surface of molten metal.
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Table 4. Evaluating result of o.

Mold flux Surface tension at 1823K
A 395 mN/m
B 417 mN/m
C 426 mN/m
D 393 mN/m
1600 T T T T
= Mold flux Temperature: 1823K
2 Lo A i
2 150002 2
L e v C
S5 1400H® D :
Qo
€ = _,o_,&i-»v/./
o 1300F B
=
1200 } t f f
100 B
©  90f -
5 80
o0, [ -1
S o
S& 70r ;r‘/)/ﬂf» T
IS
ST 60 .
3
S sof .
40 1 i i !
0 0.5 1.0 1.5 2.0 2.5

Basicity of mold flux (T.CaO/SiO ,, -)

Fig. 10. Relation between basicity of mold flux and inter-

facial tension or contact angle 6.
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