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A Study on Solidifying Crystallization Behavior of Mold Flux for
Hypoperitectic Steel Slab Casting

Zhao Zifeng, Wang Xinhua, Zhang Jiongming and Li Hong
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract Crystallization characteristics of two mold fluxes (% ;2. 54 ~3.0Al,0, 7. 34 ~8.35Na,0 8. 83 ~ 8. 87F,
0.79 ~3.00Li,0) during temperature decreasing and solidifying process for < 1.3 m/min normal speed casting ( mold
powder TCa0/Si0, =1.19) and =1. 5 m/min high speed casting ( mold powder TCa0/Si0, =1.40) of 0. 07 ~0. 10C hy-
poperitectic steel and effect of crystallization on viscosity of fluxes have been studied. It was obtained that above solidifica-
tion temperature there was obvious crystallization behavior for high speed casting flux and the main crystal phase was cuspi-
dine (3Ca0 - 28i0, + CaF, ) ; but above solidification temperature there was no obvious crystallization phenomenon in nor-
mal speed casting flux. Compared with normal speed casting flux, after completed solidification the grain in high speed
casting flux was larger with a lot of gaps between grains being favorable to increase heat resistance of flux film and decrease
heat transfer in mold. Above crystallization temperature, the TCa0Q/Si0, = 1. 40 high speed casting flux had lower viscosity
being available to lubricate the mold, and below crystallization temperature, its viscosity rapidly increased being favorable
to increase the thickness of solid film and slow down mold heat transfer.

Material Index Hypoperitectic Steel Slab, Crystallization, Flux, Mineralogical Constitution

A S AR I 3 R 5 5 T AR S B R IR
8BRS A PR, RIS BRI EGER
Ry TESRFL 5 45 5 48 () R B8 T2 U BH B K Y 7
fE SCHE A [EIRY, BEDL AR A, R
THFED , MARUES, SR8 0E 0, R PR IR ARG, 38
IR o PRIPHE 5 IR 45 S P B — 7 TR I v
ROIBE , TR S AR 8, A — I ST i
HE B R S, AT s R e .

AR SC LAY AL s B0 A S B T v (8
1%, TCa0/Si0, = 1. 19,0. 79% Li,0) L & IF & I & 1
BRI (BUE S, TCa0/Si0, = 1.40, 3.00%
Li,0) Jxt 4, 58 T FR I A S RS SRt
1 WRAZE

WAL = BRI R (R 1) BB T &
(900 ~1450) mm x 230 mm g H B, hr i < 1.3

m/min ; 358 5 BB T R T R A3 N B SN AR R T
HEFRPE, A TREGFIESN(E2) KA, A
HiAE 1.5 m/minl) |,

B X R R EOR R B B TR B AL B, R B

R1 RIPBHRSRILEE

Table 1 Ingredient and performance of mode flux
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Table 2 Main chemical composition of test steel /%

C Si Mn P S Al N 0

0.07 ~ < 0.35 ~ < < 0.03 ~ < <
0.10 0.034 0.45 0.020 0.020 0.05 0.004 0.004
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Fig.1 Mineralogical photo of mold flux at different temperature; (a, b, ¢, d) TCa0/Si0, = 1. 19 for normal casting, 0. 79% Li,O

(e, f, g, h) TCaO/Si0, =1.40, 3.00% Li,O for high casting rate; (a, e) 1250 °C; (b, f) 1200 C; (c, g) 1150 C; (d)

1050 C, (h) 1100 C (orthogonal polarized light, x 63)
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Fig.2 X-ray diffraction patters of mold flux at different temperature: (a) TCa0/Si0, =

1.19, Li,0-0.79% ; (b) TCa0/8i0, =1.40, Li,0- 3. 00%
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Fig.3 Change of crystallization ratio (a) and viscosity (b) of TCa0/Si0, =

1.40, Li,0=3.00% mold flux with temperature
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