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Study on deterioration of physicochemical properties of tundish slag for
high carbon steel during continuous casting process
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Abstract: Well keeping physicochemical properties of tundish slag during continuous casting is of great
significance to stabilize the cleanness of molten steel. In this study, the physicochemical properties of
tundish slag for high carbon steel bloom in the process of continuous casting were tested and studied,
and the high-temperature phase of molten slag was calculated by a Factsage software, and the evolution
laws of its composition, melting point, viscosity and surface tension were analyzed. The results show
that the physicochemical properties of slag in tundish pouring zone and impact zone show different
changing evolution. With the increase of casting heats, the SiO, and MgO contents of tundish slag in
casting zone increase significantly. Due to the increase of high melting point components, the complete
melting temperature rises from 1 325 °C to more than 1 500 °C, the viscosity rises nearly 10 times, the
surface tension rises from 0.4 N/m to 0.8 N/m, and the adsorption capacity of tundish slag to inclusions
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becomes poor. The change law of impact zone is opposite to that of pouring zone, and slag entrapment

is easy to occur in the impact zone.

Key words: continuous casting, tundish slag, physicochemical properties, inclusions

0 3%

AR IR 4 RO g 2 —, BA 4%
TR BE 55 14y | (R Je et it S AR S
Mo ), ZEh R NI e r B HoE o 1
B BRI TR AR, Bt 2o A 45 o2 i I
WREYIE K, AL G G Re R 2Rk, H
Hh, i 82 AR T 2 — B R WSO 25 B A v v iy e
;j-“‘: [4-6]O

H AT, a2 B X AN [R] A A i 1) 0 S
PRALPEREDEST THFST. V H Tapia 25 A7 I Sy27
FRE A, AL T LI B A, T AR R R
REAR R AL T Si0, Y 7 A3 T I B89 Hh e e,
HETT AL, HBA SR A A . ok T i |
Yang Shufeng 55 A" BAHfHE 1, i iia i ik
ZR e 1 5 AL O BB G . ZEmese W
B, H AL W e Z vy o R 2 R B okt e
ZRYAERE IR . WFIE R, rh it SR
A LR RE 5 SR T K T, AT R A RO e
AWPRBEEIE W B 12 55 . S A, T TR ]
RS T AR W Y, — I mpi ik B
WY KA, I — 5 T F T e P A B9 i T 1)
(e

{EAE aL s {5 1, BRALPE R 5 IR 2 1 5
AR, VAR B J2 05 M 52 e L eff SR R
FRBIRABIGY o 0T R o R BE ) e sk
— DA T W R e i () By g 2 R AR 22, DT S )
W o (RIS, T R TR N AR 2R TR
AT . A B B SR, i
B R 0 o R P o o P 150 O 1
s X5 e Xy R I SN i, FEDE et R
Hoor SYERE T RBAFTE—E 22 5% . SR, HATET
rh A i 7R WO A% BAL T RE G A RR BE B 22 Ak, DA
Jehih K 55 X ) 22 o b .

BT, 2B LA P i B v & P i rh A A
RFFERTGE, A3 i pk X5 e X b A A B
PEREHEAT T OF9E, it I B8 o it o v v B i 1 G
gy WK SRR T, S T A RE R
AR, WFREAE R SR A 7 i o S Mg

R B AR AR

1 REFR

XL 5N (Si A e i) B il Y h AL 1E A T
WFFE . BKAER AL ORS R 25 R R 2B K AT
(B BT R pe s, — AR AT LA 203K, b
()AL PeE 18 K, IAS 4 S IFLR, 43l 5F 2
POREE—IR, RS 4.6, 8,10, 12, 14, 16, 1847
AR DS IR pE i X 5 el X i

1)K X SRS AT A b A i i 53
EEEAEBREHLER B 5 251 0.075 0 mm G Wi 3E )5,
28 X BB T i

2)) R FE s IR S 3t o B 7 4 8 R R R
FEH AL 3 mmx3 mm B9 BAE A, A S

FEF AR, BL S °C/min 8 T 2R 003 G v
75y SRS R FE G 3/4 5 1/8 B R Ak U R
AL IR AL 5 58 A T S

3) SR FH T il A S 3k e B s el B 3K
FEE AR, BEARETHEZE 1500 °C, 1R
PEFE 1 h il ih A e A A IR A 150, K bR iR
F R EHH AMEE W LT —E R E, UL 50 r/min )
FEHEE SN AEIR, RGE I SR AR E R TR
HIG By T 32 4 RGBT DT B A Sy e 00 A 7
K

4) R AL P AL ek J7: 78 1 500 °C
AR 1 h A A LS, AR R A T O
T 5mm, 4 0.5 mm/s B9 B W) I EAER, B2
T 5 WD 22 [ (R YRR BT, R 4038 o 10 S BH P T 27
(7 328 A DT e A Ryl e A 2 T 5K T o

2 #RG®

2.1 PeiEndARrAE R A A

FEAHIA TAEIREE T, T i ) o AR A5
M A R Y 2R 2R, RS 45 o 22 ik
FUEAT B T4 b B AL P BE & A AR LAY ARAR TR AL
HRALIE 45 R A AR LI 1, SR i i e 1,

FEpe R FE T, B AT X e 22 P i IR
(FZ W51 Si0,) Hief KAk (FE RS MgO)
A0, 812 P 2Z AL CaO o & E A



#14

Wl IR, AF: AN P LA A R R REAY 25 AL TR TS - 117 -

Wi/ (EAE phil X BERE RN 2y 12 ik, vh AL ids v
(1) CaO A7 W] 3 a4, T B2 B B o
BB AL T ik RS

1 F & i3 nl A, fe G s T iRt %1, &2

/%

50
b
45 € )F/l, ; .
40 + B
35+
30t e a4
25+ -~ Ca0 v ALO,
&L - Si0, ¢ F
15+
\& s
0F o T—* $ ———a
o o o
0 ¢ < A <+ 4 . X

FIHIEL TR, PR AFERORRY F &8, B
WEH Deteid FEREAT, F S BN TR, MIfEZy 12 47
WEIT, F 35 8 B B OR, 322 i e %
At RS 1R

8 10 12 14 16 18
LTS

(@) P (b) i IX
1 hEERRENE

Fig.1 Evolution of composition of tundish slag
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Fig. 4 Evolution law of melting point of tundish slag
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Fig. 5 Evolution law of viscosity of tundish slag at 1 500 °C
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