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Composition design of Ca0-Al,O, series low reactivity continuous
casting molding flux for high titanium steel
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Abstract: In the continuous casting process of high-titanium steel, the traditional CaO-SiO,-Al,0; mold
slag will produce a violent steel/slag interface reaction, which will affect the continuous casting process
stability. In order to weaken the interface reaction of steel/slag, a low reactivity mold flux for casting
high titanium steel had been designed and the feasibility of CaO-Al,O; based mold flux had been de-
termined through the thermodynamic calculation of the steel slag interface by using Factsage thermody-
namic software to calculate the composition range of the low reactivity mold flux. The viscosity and
melting point of the three groups of mold slag were measured by rotary viscosity tester and automatic
slag melting point and melting rate tester, and the newly developed mold slag suitable for continuous
casting production was tested by VSgr-60-2000 vacuum atmosphere pressure sintering furnace. The
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CaO/Al,O; in newly developed mold flux at 1.1, with addition of 10%CaF,, 7%MgO, 5%Na,0, 3%K,0,
13%B,0; and 5%Si0,, its viscosity measured by viscometer is 0.413 Pa-s, and the melting point is 1106

°C. After the steel/slag interface reaction test, the Ti content in the steel decreases by 0.03%, and the
TiO, content in the mold slag increases by 0.002%, and the interface reaction is weak. The newly de-
veloped mold slag can extremely suppress the progress of the interfacial reaction of steel/slag.

Key words: continuous casting, high titanium steel, low reactivity mold flux, interface reaction,

Factsage thermodynamics calculation, interface properties
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Table 1 The selectable composition range of special mold flux for high titanium steel

w/%
CaO/ALO; :
SiO, MgO Na,O CaF, B,0; K,0 BaO
1.1 5 0~7 0~5 0~25 12~17 0~3 0~16
®2 RIPFEBERS
Table 2 The composition designs of mold flux %
% Ca0 Al,O, Sio, MgO Na,0 CaF, B,O; K,0 BaO
NO 21 20 5 7 5 10 13 3 16
N1 31 28 5 7 2 5 13 1 8
N2 20 18 5 4 2 18 17 1 16

A3 IR 4 A S sk I 72 {URT Brook-
field HEHE Zh FE AL S XF = ZH A0 s s A TR AN i
BEATI, 45 3R 3 iR,

T PR R BE UK B, PR NO
(36 e PR RE SO 5 S PRAYIE R A
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Table 3 Mold melting point and viscosity test results
JAR/C FhBE/(Pas)

%'

I E Py BIGH Sy
NO 1098,1108,1112 1106 0.415, 0.410, 0.413 0.413
N1 1207,1201,1212 1207 0.605, 0.610, 0.608 0.608
N2 1199,1187,1192 1193 0.796, 0.808, 0.803 0.802
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Table 4 Composition analysis of S4 steel after interfacial reaction %
C Mn Si Als Cr Ni Mo Ti
S S i 0.11 2.62 1.60 1.23 0.41 1.43 0.34 2.02
SN 0.11 2.54 1.58 1.01 0.40 1.36 0.34 1.99
#5 FERKAE N0 RIFERNRS S
Table 5 Composition analysis of NO mold flux after interface reaction %
G CaO AlLO, Si0, MgO Na,0 CaF, B,O, KO TiO, BaO
NO 21 20 5 7 5 10 13 3 — 16
JI S5 19.87 21.3 4.98 6.89 4.16 — 15.68 10.25 0.002 15.58
& 4 N EERR Ti=2.02% B4 218 B2 )5 4N FPERERZ M AR 13405 , AU A DR i PERE W] L TR
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