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Influence of alkali metal oxides on the melt structure and viscosity
properties of Ca0-Al,O; based mold flux
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Abstract: Low reactivity CaO-Al,O; based mold flux can significantly reduce the intensity of slag-steel
reaction in the continuous casting process of high-alumina steel. But the viscosity of this kind of mold
flux is larger and the crystallization performance is stronger, which is easy to produce larger slag rims at
the mold meniscus and cause casting defects. In this paper, the molecular dynamics simulation method
combined with viscosity test experiment was used to analyze the similarities and differences of the ef-
fects of Li,0, Na,O and K,O, which are alkali metal oxides, on the melt structure and viscosity proper-
ties of Ca0-ALO; based mold flux. The results show that the charge compensation of [AlO,]’ tetra-
hedra by alkali metal oxides follows the order of Li,0<Na,O<K,O, and the depolymerization ability of
aluminate network structure follows the order of Li,O>Na,O>K,0.

Key words: mold flux, aluminates, alkali metals, melt structure, viscosity

Y #s B H#5:2024-12-17

HEemE: PEM-LERXeE L HE (2023M730022) LT AR RIB AR H (2023JH2/101800002)3

EE RNk e i, 1989 4F i A, W, 30 T A, Bk, DO, TR, BF 5K 5 1 2 R 4 &R % T, E-mail:
neuzhangxb@126.com,


https://doi.org/10.7513/j.issn.1004-7638.2025.04.018
https://doi.org/10.7513/j.issn.1004-7638.2025.04.018
https://doi.org/10.7513/j.issn.1004-7638.2025.04.018
mailto:neuzhangxb@126.com

- 136 - W gk Pl K

2025 455 46 &

0 5%

TSR VR A i i AR AR 7 A S A R,
MEREXTBE I FR NI T R 5 0 2 T T A 5 A7
HEEMEHY, FERBNES LR, B T#R T R
[Al] 2GR TR, R LGP TG LR,
[Al] 55 E Si0, SF41 Tt & A= i Y i -4
JNE, 5 AR BRI BE A ACAE, (R 12 7
REFA IR EIRE, SEGER T2 T, fHE
M) 7= i Jo 5 A P 3R

ik, YUTAKAY JEF AR Sio, &
e BR il 7 -4 S DL AR, BT TR Sio, {4, i
FREMY Si0, FrEf#ILE] 7% LI TR, Sio, 5 [Al]
SN PR . AN B R e L
P b Sio, fBAR T 2%, I I S E R Y
Si0, NS5 [Al] KRV . WANG 26 AP 78
RIS h e ), 24 Sio, &AL T 6% B, Si0, 5
B (AL L R & 42 )N . STREET™ Al
BLAZEK" 2815t S iR A De i Bk, 4240 1“0 i
PE” {47 B2, SR CaO-ALO, 15 Jy {547 i 5L
T, MARAS I3k G 7 -4 S oz (), R, S8R
CaO-ALO, FEA- P (1) Tl W AT T I i 22 Pk AR,
JEHSZ UM B XT CaO-ALO; FEARI I RE AL
A2 H T R
T HC ) R R A BhIE R 41T, BEEREARARD I A%k
B, s R e Diee . Hod, Li,0 Bk

B B R, I A R AR AR O A e rhe ik v, B
B E RN S N 5 IR | M55 TR IR S
Na,O J& 558 920 C, fE R BIEFI I AL ha] LA
R ARG O 285 B RS AR TR, o A — AN i
10%, 5 ik = 23 Fnits v LA 20 93 B g A i R A 5
R A, AR R AR BB AR 2
M, K,0 REWSRERAR i [Si0,]" DU A 1) 5
BB, BGEAR Y R B Sh M, (AU AR Na,0'
AN, SCHR [12-15] 4RI T Li,0. Na,0 1 K,0 LA
K CaO-ALO; FEAR- YA B AT J1 . 4RI, Li,O,
Na,O Fll K,O 7RI g A 4 vh AR 0 S 1R 1o
E— R

TERTIABF T O EmE BV, SR 4y 78l 2
U745 6 3 R I, T R 4 e | Ak
1 Li,0. Na,0 1 K,0 B fIX; CaO-ALO, FELR
TS R 5 A RN M PR S e 11 S [R), SR Ut CaO-
ALO; FEAR PN U AS KA [a) @, DL TF &A% Li,O
S AR E AR R R P i P e S A

1 REFE

1.1 53l 15

FRAE CaO-ALO; FH & IR s X ] K A 4
1) CaO/ALO,; i LA E A 12 1, [ b2 CaO-
ALO; PRSI 4% & w48 Ak, #R1)
AN R Fh 2w 42 J8 SRk W (Li,O. Na,0 1 K,0) X
CaO-ALO; PRI IE RS M 52, Bt 43T 3h
JIPARRA R WS 1 s

*1 ENAEBEESLY (Li,0.Na,0.K,0) F RH 5 F3h HF s R A

Table 1 Composition of molecular dynamics simulation system with different alkali metal oxides (Li,O, Na,0, K,0) systems
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Table 2 Buckingham potential parameters used in mo-
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Table 3 Chemical compositions of mold flux for viscosity test

lecular dynamics simulations %
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Fig.1 Schematic structure of CaO-Al,O; based mold flux
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Fig. 2 Schematic diagram of viscosity testing device in the
experiment
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