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The Effects of Electromagnetic Stirring on Cast Structure
of Continuously Cast Austenitic Stainless Steel Slabs

Hidemaro TAKEUCHI, Shogo MATSUMURA, Yasunobu IKEHARA

Tadaaki KOMANO, and Takashi YANAI

Synopsis :

Effects of electromagnetic stirring on cast structure of continuously cast austenitic stainless steel slabs
were investigated to improve the macropattern of plates by grain refinement of cast structure. The
following results were obtained: (1) It was shown that cast structure of austenitic stainless steel slabs
can be refined by electromagnetic stirring at high casting temperature, The proper conditions for
obtaining a high ratio of equiaxed crystals were ascertained. (2) The qualities of austenitic stainless
steel plates manufactured by continuous casting with electromagnetic stirring were improved and homo-
geneous macro structure of plates were obtained at low reduction.
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Table 2. Continuous casting and electromagnetic stirring condition of
austenitic stainless steel slabs,

Casting condition Electromagnetic stirring condition
Steel grade __ |casting Costing |2nd cooling | Setting o Stirring
Siab 3ize |yemperature speed |water position Stirring mode intensity
SUS 304 mmE|aT: mm/min 17k9| upper Continuous 27~205mm
gggggrL :gg:lossg 20~50%¢ | 850~ 27~3) lower Fe at siab
12 center
SUS316 (Super heat) 1000
Sus3i6L Alternote
e
_———
on-time 3~10sec
off-time | ~Ssec

Table 3. Identification of solidification structure of austenitic stainless steel slabs.

: Surface .
Stee! grade Etching preparation Measurement of solidification structure
SUS 304 | SgFeCly 300minH,0 . .
304L | SgCuCl; BOMICeHOH "":f'i "";::" Squiaxed -% X 100 (%) T
321 | 1o0ominc inish rite zone o
SUS 316 HCI : HpO: H20, 320#%# Ratio of oquioxnd=£x 100(%) i
316L =|:10/12 finish crystal zone D
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Cast structure of SUS304 continuously cast slabs.

b) with stirring

Photo. 2. Cast structure of SUS316 continuously cast slabs.
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Fig. 2. Effect of super heat (47) and setting

position of stirrer on equiaxed crystal zone ratio

of austenitic stainless steel slabs.
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Fig. 3. Effect of stirring intensity on equiaxed
crystal zone ratio of austenitic stainless steel slabs.
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Fig. 4. Effect of strring mode on equiaxed
crystal zone ratio of SUS316 slabs.
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Fig. 5. Relation between stirring mode and di-
stribution of equiaxed crystal zone.
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Photo. 3. Microstructure and solute distribution of continuously cast SUS304

and SUS316 slabs.
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Fig. 6. Micro segregation ratio (1) over the
cross section in SUS316 slabs.
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Fig. 7. Segregation ratio of some elements over the cross section of white band in

stainless steel slabs.
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Fig. 8. Relation between strring intenity and
segregation ratio (K) of white band in stain-
less steel slabs.

K, 3L AT PV ERERL, FoRM4l
TREBEBTROBILIERD LRI, x7 A AV FDS
27 40k, WEIZERL, 2KX0/RITHAED bh

7. Afllo+x7 4 b - v, SBREEGoRs 75
U LORERCLZIDEEL DhD. Bz —v
PIE4ZTJ/RDBE, BEOMGET7 A v FERT
50, ARMEREA#ERK % - v L HBELTRE L &t
h, oot 5.

R A LSV FERORKARITE & B & OB%
% Fig. 8 i, ARVEREPMENIAZ 510
DRTKREL Y, TRBHEANT, 7 PR 5E8
SEARD »bHEEINBIEFIIE—K LTV 5,
3-3 MERFICLIERERRADRRA L

BREHRC L 2ERBRD~ 27 vt g — vBEHRY
Fig. 9 3. BERO=7 e 2 - vz, vz
RN—=TF 4 vaVv T4V, R4 bV PR XUESEE
BERFOBED D, Photo. 4 15RT A, B, C k¥
Dy vzicsaELE.

ELHREEE) LR ERPA S ST L T, 30
% LEOBEREEHETIMBAS 7 L0 BB L B K
i, EETHRZSWT =7 etz -3k Lis—7%
~ 7 n i B ohi. UEoKE BEEASEA
2T, EETHCEVTERBEDO < 7 v Al

— 78 —



F—Z2FFA P RAF Y UVAMEHEA S 7oA JIETEUBEEORE 79

Photo. 4. Macro pattern ratings of austenitic
stainless steel plates
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Fig. 9. Effect of electromagnetic stirring on
macro pattern of plates made from con-
tinuously cast SUS316 slabs.
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