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Theoretical Analysis on the Solidification Profiles of Slab in
Straight Type Continuous Casting Machine

Synopsis:

Ken-ichi MIYAZAWA and Jfwao MucHI

A mathematical model for the estimation of the solidification profiles of the slab in the continuous casting

machine with a straight mold has been developed with the aid of integral-profile method.

In this model, a

mushy zone is taken into account and the heat transfer from the pool of molten steel to the mushy zone is des—

cribed in terms of the heat transfer coefficient on the surface of liquidus line.
The general varidity of the model mentioned above has been confirmed by comparing the empirical
data obtained by the other investigators with the profiles of mushy zone calculated from this model.
Effects of the casting speed and the cooling conditions on the solidification profiles have been determined by

the use of the model proposed in this paper.
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Schematic representation of the solidification
profile in the continuous casting of steel slab.

Fig. 1.
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Fig. 3. Relatior between solid fraction and temperature for Fe-C system.
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Table 1. Data for calculation.
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Fig. 6. Comparisons between the calculated solidus
line and the messured solidus line.

RO RC K ERBELZRITZ E08bh 5. ik,
ZOFTE T, ST W TIRERE L SRR &
VHERARIC L X B o, REIRESFEL T 2L
LTWaH, Zhlx, A7V —%BHPAOT A OfE%
BEIERT L, BICHROBES Az KRELL
TWHZLERRTEEDEELZLNS. L, BH
FHOREC H b bLT, SRR TIRCERRE 27 1
NDOEALVE, EHRMORELEZTRLTV5S.

WEINBERG 5,910~ 113 & & DEIFHIT I 1T 5 BFEHED
IR & it b v — 9 & -2 TEEE| L, Hicos o & 7D
B X O Mizikar O 74 % FAVWCE B E2EH LT
HERE LTV EA, T, KTEFLoRYkria
5 7ciz Lair Y XBRTF U LVAAT TDE
SBOEEROFERNE L &€ F e X HEHEEERO kS
Fig. 6 iR L7

Fig. 6 OFFE DK, BHEANOBZERKOEEL LT,
hy=0"1cal/cm?- sec-°C ZEB L. HBEFIL H5E
S i-EBBOMENY, HiLLs @ ® Fiv & MIzZIKAR D
EFNOEEDHRMICAE L, Fio, LaTSoZBIEX
WEMNCEET ST LD, e F LS < R
ToT s VOWERBREIZY DD EEZLLND.

3. &

BT TOERE e 7« VEHE TS0, LEM
ZER L, BMOGE XIS BBE 2 BYmEGREY A
WTEBRLT, 5 o7« vEERBVIEEENE F
wERE L.

FEFNC X BERE e 7 vOFERZ, EEOKTE
MEEBLLESHBECIAHELLELT, »aIEF

[

G ERT R S T LB TES.

FETFNUPLEEEINIER 2 7 1 & Lair 50
FEEEZ LERE LR, AT TGRS o7 4
OWFI, AREEFNVTHD I Eidbhor.

EEFNMCEDNT, FIEREEERSICHRFETD
WHEHER 7o 7 « VEBEEREEZRETTETF T
BT L, ¥ REBRBEAOCES X IERZOEIR
W LTREE TR W EPBHRTE L.

B 5

C : ke#h (cal/g-°C)

F:72—-9y=x¥ (=)

ST EEE (=)

hy : SFRIERE 2 P LREIERIC B DR RHE D BEE

iR (cal/cm?- sec-°Q)
he : FEERICEE U 2o LFARRTE i 17 5 Bz R R EL
(cal/ cm?- sec-°Q)

k  BYZERE  (cal/cm- sec-°Q)

ko : PG ECEREL ()

L:fERx

N:=ywl M (=)

SCEEAZY FUB ()

6, T EE (°C), (—)
(5| EIREHEE  (em/sec)
W ghEXD 1/2 (cm)
x, X:[BEXHFmofE (cm), ()
2, Z:5|EREFEOMNE (cm), ()
a 3K rho,tF 4 — 4

(cm)

®

A L (cal/g)
o EE (g/cmd)
(=)

1s : ingot surface, [ : liquidus line, s:
wdEIK, 0 AL 1 [EE,
x [y

1} A.W.D. Hiris : J. Iron Steel Inst., 203(1965),
p. 18; Trans. Met. Soc. AIME, 245 (1969),
p. 1471

2) b, $: gkrgE, 55(1969), p. 682

3) E. A, Mizikar: Trans. Met. Soc. AIME, 239
(1967), p. 1747

4) J. SzekeLy and V. STANEK: Met.
(1970), p. 119

5) k¥, I, BE: g8, 59(1973), A2

6) &H, B5H, & =85, F%F: H&EHRE, 261
(1967), p. 8014

7) BHE: SUskprze, 261(1967), p. 8025

8) Hr: gL, 53(1967), p. 1586

9) J. E. Lait, J. K. BrRimacomBE, and F. WEIN-

solidus line,

2: JbfFHE, 3 : Wi

Trans., 1

— 267 —



1006 & & @ 60 £ (1973) w7 &

BERG: Proceedings C. C. Symp., 102 th AIME 13) J. E. Larr, J. K. BRimacoMBE, and F. WEIN-

Annual Meeting, (1973), p. 171 BERG: Proceedings C. C. Symp. 102th AIME
10) K. ScawerDpTFEGER: Arch. Eisenhittenw., 44 Annual Meeting, (1973), p. 151

(1973), p. 411 14) J. E. Lait, J. K. BRiMACOMBE, and F, WEIN-

11) 8. K. Morton and F. WewBerG: JISI, 211 BERG: Proceedings 2nd ISI conf. on the mat-

(1973), p- 13 . hematical process models applied in Iron and
12) J. K. BrimacomBE and F. WEINBERG: ibid, 211 Steelmaking., (1973)

(1973), p. 24

— 268 —



