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Quality Improvement by the Application of a Stirrer (Direct Current
and Static Magnetic Field Method) to Continuous Casting Bloom

Motohiko NAKATANI, Takahiko ADACHI, Yasuo SUGITANI

Sumio KOBAYASHI, Masahiro YOSHIHARA, and Susumu ISHIMURA

Synopsis :

In order to improve the inner quality of continuous casting bloom, especially for the increase of the ratio
of the equiaxed crystal zone and the reduction of center segregation and center porosity, a study was made
of the application of the stirrer (Direct Current and Static Magnetic Field Method) to the bloom caster.

From experiments in the laboratory and at a 300 x 400 m/m bloom caster, the following results were
obtained,

(1) The ratio of the equiaxed crystal zone increased when long stirring time with low stirring force was
applied.

(2) The degree of white band was related to the maximum stirring force and was not influenced by the
stirring time. A direct current and static magnetic field method was suitable to the bloom caster. Ap-
plication of the stirrer to the 300 x 400 m/m Caster made it possible to improve the inner quality of the
cast bloom and to expand the applications of caster products.
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Table 1. Specifications of the continuouscaster.
Item Specification
Type Vertical bending type

Number of strand 2

Leng_th of vertical zone 6.7 m
Radius of curvature 9mR
Machine length 32.7m

Bloom size 300 X 400 mm

Bloom
Coil 1 }
: Roller electrode

,—l Coil 2 F
@ D.C. Power

C Supply

O.C. Power
Supply

Fig. 6. Circuit diagram of the conduction elect
romagnetic stirrer. (Type. TE)
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Fig. 7. Installation at the electromagnetic stirrer.

Table 2. Electric specifications of the conduction
electromagnectic stirrer.

ltems Specification

1} Conduction current (max.) 2500 (a)
2) Power supply voltage at the

maximum current (typ.)

2-1) Cireuit - "U” 19.0 (v)

2-2) Circuit - L~ 12.5 (v)
3) Power comsumption in the stirrer (max) 80 (kw)
4) Magnetic flux density at

the dbloom centar (maox.) 130 (mT)
5) Roller pitch 0.31 (m)
6) Coil pitch 0.31 (m)

Table 3. Test conditions of electromagnetic stirring.

[tem Condition
Steel grade S35C ~S45C
SCMa40
SWRS62~SWRS87
Casting condition Bioom size 300 x 400 mm
Superheat in tundish 20~ 50°C
Casting speed 0.5 ~ 0.75 m/min
2nd cooling water 0.3~04 2/kg
Electromagnetic Number of stage | or 2
stirring condition | stirring mode Continuous
Coil current 350~ 25004
Roller current 350~ 25004
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Fig. 8. Relation between ratio of center segre-
gation of 'carbon and ratio of equiaxed erystal
zone of S45C cast bloom.
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Photo. 2. Method of measurement of equiaxed
crystal zone ratio.
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Fig. 9. Effect of super hert (47) on equiaxed
crystal zone ratio of S45C cast blooms. (Casting
speed 0.6 m/min)
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Fig. 10. Effect of stirring intensity on equiaxed
crystal zone ratio of S45C cast blooms.
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Fig. 11. Effect of casting speed on equiaxed
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