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The Effects of Electromagnetic Stirring on Cast Structure
of Continuously Cast SUS 430 Stainless Steel Slabs
Hidemaro TAKEUCHI, Hisashi MORI, Yasunobu IKEHARA,
Tadaaki KoMANO, and Takashi YANAI
Synopsis: .

The effects of electromagnetic stirring on cast structure of continuously cast SUS 430 slabs have been
investigated in order to improve ridging of sheets by grain refinement of cast structure.

The results are summerized as follows:
(1) As stirring intensity increases, equiaxed crystal zone enlarges. Grain refinement of cast struc-

ture is influenced considerably by super heat (4T) of molten metals and even if stirring intensity
increases equiaxed. crystal zone hardly enlarges when AT reaches a certain temperature. Alternate
stirring mode is most suitable for stirring. The effect of super heat on grain refinement of cast
structure can be relieved by falling position of stirrer, but ratio of equiaxed crystal zone decreases.
Suitable stirring conditions for high ratio of equiaxed crystal zone above 609, are found.

(2) As ratio of equiaxed crystal zone increases ridging of sheets from continuously cast SUS 430
slabs are improved. Ratio of equiaxed crystal zone above 50% is necessary to obtain almost the same

ridging as sheets from ingots.
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Table 1. Main specifications of the
electromagnetic stirrer.

Item Specifications
Capacity 720k. V. A.
Terminal voltage 360V~ 420V
Rated current 1150A~1420A
Frequency 60 Hz
Not of phase 3
Core interval 310 mm~210 mm
Stirring mode Continuous or alternate
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Fig. 1. Position of Electromagnetic stierer with
respect to the strand.
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Photo. 1. Method of measurement of equiaxed
crystal zone ratio.

Table 2. Continuous casting and electromagfetic stirring condition of stainless steel slabs.

Casting condition

Electromagnetic stirring condition

Steel grade

(18Cr—0.05C-1Mo)

lab size Casting Casting 2nd cooling | Setting Stirring Stirring
S temperature speed water position mode intensity
SUS430 (Super heat) Cont i nuous
(18Cr-0.05C) g Pa——
130%1060 27, 51, 62,
upper | Alternate
—_— 74, 143, 172
700 ~ 1.7~ < ——mmn ’ ,
130%X1260 0~50T . =St
YUS 430D 1000 mm fin | 2.5 £/ke ——— 1| 205mFe
(18Cr-0.01C-04Ti) lower on time
145%1060 3~30sec | at slab center
SUS 434 off time
1~5sec
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Slab size 130X1000mm?
Casting speed | 07~10 m/min
2nd Gooling | 21~.2.5 I/ka
etting position
of Stirrer | uPPer
Stirring mode | Alternate (32i5%1”°'%)
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Fig. 2. Effect of super heat (4T) and stirring
intensity on equiaxed crystal zone ratio
of SUS 430 slabs.
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Fig. 3. Effect of stirring intensity on equiaxed
crystal zone ratio of SUS 430 slabs.
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Fig. 4. Effect of casting speed on equiaxed
crystal zone ratio of SUS 430 slabs.
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Fig. 5. Effect of stirring mode on equiaxed
crystal zone ratio of SUS 430 slabs.

TB| XX WE 0P &Y Fig. 4 Wi, FEhiLEE,
Vv WERET SRS bR, 4T H 21°C~
25°C o#FCit 100mm/min @ V {£F CTE%lh LR
10% k3505, 4T<20°C H 5\ 4T>26°C Tix
BlEtkEEE L OMBIRIZ EA ERD BRI,

3.1.3 @R zx—vORE

Fig. 5 ¢, 4T=20°C, V=900 mm/min &5} %%
RIS LT 2 — v OB R RT. B

— 40 —

L



.
W

SUS 430 Mgt A 7 7O BREMBIC S X ETERHEBORE 641

Alternate
on off
3// _ 1 V4

" /4

"

”
15 — 1

1 Stirrin
x5 mode g

Photo. 2. Effect of stirring mode on cast structure
of SUS {430 continuously cast slabs
(casting and stirring condition : see
Fig. 5 upper setting position).
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Fig. 6. Effect of super heat (4T), setting posi-
tion of stirrer and [Ti] on equiaxed
crystal zone ratio of SUS 430 slabs.
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Fig. 7. Comparison of equiaxed crystal grain size
of SUS 430 and YUS 430D slab.
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Photo. 3. Effect of [Ti] on cast structure of
SUS 430 continuously cast slabs
(casting and stirring condition : see
Fig. 7).
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Fig. 8 Relation between height of rigding of
sheets and ratio of equiaxed crystal zone

of SUS 430 slabs.
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Photo. 5. Appearance of ridging of SUS 430
sheets.
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Fig. 9. Relation between precipitation temper-
ature of [TiN] and [Ti], [N] in SUS 430.
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Photo. 6. Effect of stirring mode on cast structure at the longitudinal section of SUS 430 slabs.
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