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Refining of the Solidification Structure of Continuously Cast
18%Cr Stainless Steel by Electromagnetic Stirring

Morihiro HASEGAWA, Shigeaki MARUHASHI, Yutaka MURANAKA,

Fumio Hosui, and Masayuki KINuGasa

Synopsis :

The electromagnetic stirring (EMS) was applied in the secondary cooling zone in order to refine the so—
lidification structure of continuously cast 18% Cr stainless steel slabs, in order to improve the ridging of
the cold rolled sheets.

So as to obtain the most suitable operational condition for refining the solidification structure, the cast—
ing and EMS conditions were varied systematically. The solidification structures of tested slabs were ex—
amined, and the flow pattern during EMS was studied on the basis of the growth direction of columnar
crystals in order to clarify the mechanism for the formation of the banded equiaxed grains which were ob—
served at high temperature casting. The results thus obtained are as follows :

1) The effect of decreasing the supcrheat for increasing the ratio of cquiaxed zone (REZ) is greater
with the application of EMS than without it.

2) Ridging of cold rolled sheets from the continuously cast slabs is fairly improved by increasing REZ

which is achieved by application of EMS.

3) Itis supposed that the banded equiaxed grains form at the stagnant portion in the molten pool,
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Table 1. Chemical composition of test slabs.
Chemical composition (%)
C Si Mn P S Cr Ni
Range <0.12 <0.75 <1.00 <0.04 <0.03 16.00~18.00 <0.60
Aim 0.07 0.55 low low low 16.40 low
Table 2. Casting and electromagnetic stirring con- Upper side
ditions. W @
CC machine type Cu(r}éci I%Oécrln;)endmg rr"k (3)
— . - a7 )
Position of stirrer 1.85m from meniscus Lkiﬁ :
A
R — I - V4 4
Casting temperature (°C) 1 500~1 560 )
Casting speed (m/min) 0.5~0.9 o s
. . (1), (7): Chill and columnar zone
Tundish nozzle type I, I (25 (6): Equiased band
— (3) : Columnar or columnar and ecquiaxed coexisted zone
Stirring strength 42~160 (4) Equiaxed zone with fine grains
parameter _ (5) : Equiaxed zone, but partly columnar crystals mixed
Stirring mode ém:ﬂingf t (A), Fig. 1. Schematic model of solidified structure casted
T i Tof st b at high temperature.
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Photo. 1. Cast structure of EMS slabs.
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Fig. 3. Influence of casting speed on REZ.
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Table 3. Values of solute content, &k, D, m and k. used for calculation,

Element Content (%) ko D (x10-5cm?/s) m (°C /%) ke
Cc 0.06 0.2512) 7.213) 9019 0.96
P 0.027 0.171%) 1.7 2814 0.94
S 0.007 0.0219 4.317 4019 0.95
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Fig. 10. Relation between constitutional supercooling ol
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