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Development of Thin Slab Caster
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Synopsis:

Thin slab caster of the vertical twin belt type has been developed
to realize an innovative continuous casting technique. Key tech-
niques required for the development are as follows: (1} The use of
a high speed water film to uniformly cool and to support the belt,
(2) progressive reduction in mold thickness along casting direction
to enable us to apply conventional-type pouring systems.

A commercial size caster termed KH was installed to establish
stable casting techniques and to see the qualities of the product.
Casting experiments of more than 100 heats made it clear that thin
slabs of 30 mm in thickness and 800 to 1 000 mm in width with good
surface quality were able to be stably cast over 40t per charge at
the maximum casting speed of 10 to 12.5 m/min.

The thin slabs were directly hot rolled without reheating; the
resultant hot coil showed a good appearance and good mechanical

properties comparable to those of conventional produets.
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Fig. 1 Schematic drawing of mold construction
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Fig. 2 Schematic view of cooling method with water film
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Fig. 3 Step of R & D of KH caster

Table 1 Specifications of pilot mode! caster

Ladle capacity

Tundish capacity

Slab size
Thickness
Width

Mold length

Casting speed

5t
2t

30 mm
500-600 mm
1.65m

max, 5.3 m/min

- Coiler

b
.- PPusher

Fig. 4 Schematic drawing of KH caster

Table 2 Machine specifications of KH caster
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Ladle capacity 160t
Tundish capacity 12t
Casting floor FL+6 300 mm
Level of pass line FL— 200 mm
Mold length 3.7m
Casting speed max. 15 m/min
Bending radius 1.2m
Shear Flying shear
Coiler

Inner dia. 780 mm

Outer dia. 2350 mm
Coil weight max. 20t

Tuble 3 Mold specifications of KH caster

Mold size

Thickness 30 mm

Width 700-1 300 mm

(width change by hydrostatic cylinder)

Wide face

Material Steel belt with dried coating substance

Thickness 1.2-1,6 mm

Width 1 600 mm
Narrow face

Material Refractory plate
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Fig. 5 Thickness deviation of cast slab in slab width

Photo 2 Appearance 7
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Photo 3 Solidification structure
of thin slab (eross section,
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Fig. 6 Concentration distribution across slab thickness
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Fig. 7 Distribution of nonmetallic inclusion through slab
thickness

Table 4 Casting conditions

Steel grade low carben Al-killed

Casting speed 10 m/min
Slab thickness 30 mm
Coll weight 12t
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Photo 4 Appearance of hot coil

Table 5 Mechanical properties of hot-rolled coil (thickness
3.2 mm)

Yield strength 20.0 kgf/mm?
Yield elengation 0.839
Tensile strength 32.8 kgffmm?®
Elongation 44 .69,
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o L.C. (with coating)
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Heat flux ¢’ (10° kcal/m?+h)

Distance from meniscus (m)

Fig. 8 Heat flux between belt and cooling water in the casting
of low carbon and middle carbon steels
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Fig. 9 Heat-transfer coefficient and heat flux between shell and
belt in the casting of low carbon and middle carhon
steels
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Fig. 10 Calculation results of slab temperature of low carben
steel {0.054%C, casting speed V=29 mj{min)
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