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Macro-and Micro-Structure of Continuously Cast Slab

Takaho Kawawa,
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Synopsis:

Macro— and micro-structure of continuously cast slab are studied. Macro-structure is mainly dependent

on casting temperature.

Because of its high solidification rate, macro-segregation hardly takes place.
Macro—structure is composed of columnar dendrite, brached dendrite and equiaxed crystal.

Micro—segre—

gation takes place not only between dendrite stem and interdendrite, but also inside and outside of equi—axed

crystal.

Micro-segregation is causative of center line segregation of continuously cast slab when solute

enriched melt is squeezed from interdendrite into cavity which is formed by solidification shrinkage or bulg-

ing of solidified shell by ferrostatic pressure.
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Fig. 1. Sampling for Q. V. Analysis
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Fig. 2. Schematic figures of macro . structure in
continuously cast slab.
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Table 1. Casting conditions of slab samples

~ High temperature casting

Heat A ‘ B C D
¢ | si | Mn| c:’ Sil Mo | ¢ | si | Man| c | si | Mn
Analysis (%) ! * i
014 [ 0-24 | 0-71 | 0'15i 0:23 076 0°13 1 0-21 | 0°68 | 0°13 | 022 | 0-62
Temperature in tundish i " 1535°C : 1545°C “ 1516°C 1521°C
. ! :
Superheat u 17°C ) 28°C : 4°C 1°C
Casting Speed | 0'5m/min - 06m/min E 0-5m/ min 0-65m/ min
T
Center segregation | slight l heavy I slight heavy
] ¢ y
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Photo. 2. Sulfer print of slab samples A, B, C, D.
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Photo. 3. Comparison of center segregation and cast structure obtained under various
casting conditions.
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Ta%e 2. X.M.A. analysis at each
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place from CC slab surface

7-7° L 8X/00=const.

 EYRSE O EARIRE (%)

Js : BEIER (—)

Co : WHHIRE (%)

Ko : P ELREC (—)

D ESERE (&)
Or : R URMEIRERE (sec)
L:52 k354 b7 —afBo 1/2 (cm)
Dy : FEFEh OYREFREL (cm?/ sec)
0X/00 : %[EEE (cm/ sec)

PHANN DR HFEEIN TV 5. K SCHWERDTFEGER
R ESELERBHHEOKENRRIT ST 5 E oM
BIZOWTHFELTWS. ThboEREBITLTH
D&, 2T — LT KT HEHESES Prany OR G L
<13 Wircox oRIZE>TTabi, LogERd, B
XU DR OGENLBRE CIEEIRMA TR bR B & L 13H#
ESHD. ZOFE Mn, Sijx 1400°C i CHABIRE
7 10-Tcm?/ sec FRETH B BRI ORE 3/ &

Q. V. *x
-- place-from C-C slab surface
Cav. of center Cav. of center
50 mm 90~-95 mm segregation region | segregation region
C min C max C min
Mn C Si Mn C Si Mn C Si Mn G Si Mn C Si Mn
— - — — — 10300843004 | 025,071 | — — — | 0°165] 0-22 0-73
0-34 1033 | 0-89
0-791010 024 | 068 0-17 | 0°33 | 078|008 | 0-25 | 0-65 max)‘max \ max\| 0:27 | 0.255 | 1-22
) 0-37/\0-40'10-90 "
— — — — — | 1'26 | 0-76 | 0-08 | 0-21 | 060 | — — — | 0-145| 0-20 | 068
— — — — [ 017 1036 {076 | — |[0°24|0:60|0-35|0-320:75]|0-275! 0-235 | 0-86
EFA-HARMH 2 BLIE, Fremine LEv7=RD in X% & 50
5
LTv%. FLeminG o3 b e E 5 © v V15 45 BE (R %
CPED TIHEES BT b, RBRCRESETT 5%
=) FET k) > J5% — SME y ———-
T ORI EARERC X > THROB L ETT 5 5 amﬁomuqﬁiZfim
ELTWE. ksl < 0 —
< Z
PHANN B ORES : Cg/Co= Ko (1 —f3) Kol -oomenvns (2) 2 Exwe : - ,
WiLcox 5D : Cg/Co=Ke (1 — fo) Ka~1 - (3) —L T /=02 (1117
" FLEMING S DR ¢ Cg/Co=K
K [1—fo/ (1 + Dy ¢ Ky /L) ] Ko— 1.0 (4)
O

0 05 -0
Volume fraction of solid (f)

Fig. 13. Solute distribution between dendrite stem and
interdendrite (50 mm from slab surface).
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Fig. 14. Effect of diffusion constant on soiute disri-
buticn by the equation (FLEMING&BrODY?).

\ . X_|Meniscus Mold
]
/|

I
I
ol
— /i/ogsq' Xy
] 0016 X,
i

T
-

Fig. 15. Schematic model for calculating ratio of
shrinkage during solidification.
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Roller
Deflected shell
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Fig. 17. Schematic model for calculating deflection
" caused by ferro static pressure,
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Fig. 18. Calculation of deflection of shell caused by
ferrostatic pressure,
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Fig. 19. Effect of roll alignment on segregation
degree. :
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