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Effect of Wollastonite on Crystallization Properties of Mould Powder
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Abstract: The effect of wollastonite on crystallization properties and crystallization phase of mould powder
made of cement clinker and industrial mineral raw materials in laboratory had been studied through
process mineralogy. The results show that the crystallization temperature decreases with the content of
wollastonite increasing at the same cooling speed. The critical cooling rate decreases by 2 °C /s when in—
creasing 2% wollastonite. And increasing wollastonite content leads to long incubation time of crystalliza—
tion which can improve the lubrication degree of slab. When the content of wollastonite ranges from 11%
to 19% the crystallization ratio of the resulted mould flux is more than 80% where the main minerals in
flux film are cuspidine and wollastonite. The contents of the two kinds of crystallization phase are similar
when wollastonite is less than 15% . However when the content of wollastonite is above 17%  the crys—
tallization phase consists of more wollastonite and less cuspidine. At the same time the viscosity increase
somewhat but the heat flux increase obviously which is unbeneficial to control heat transfer. To achieve
the balance of heat transfer and lubrication the suggested content of wollastonite is 15% or less.

Key words: continuous casting mould powder mineral compositon wollastonite flux film crystallization
properties

:2014 - 05 - 29
(51174073 U1360106) .
(1965—) .



- 104 -

2015 36
E . 1 Si0,
99 % Sio, 11.23% .CaF,
e 84.99% Na, CO, 99% Na,O
27.62% .B,0, 62.38% .
0, 0.074 mm ( -200 )
10-11
N 2 3
° RDS
° -04
HF -201
1 :
1 ( )
Table 1 Chemical composition of some materials of mould fluxes %
Ca0 Si0, Al, O MgO Fe, 04 K,0 Na, O
64.09 21.72 4.88 1.97 3.47 1.65 0.11
45.72 50. 81 0.83 0.16 0.96 0.032 0.017
2 N
Table 2 Blending scheme of pilot mould fluxes melting point and viscosity
1%
/C /(Pa-«s)
1 39 8 20 11 10 12 1 054 0.236
2# 37 8 20 13 10 12 1 068 0.241
3* 35 8 20 15 10 12 1077 0.243
4* 33 8 20 17 10 12 1079 0.250
5% 31 8 20 19 10 12 1 083 0.261
2 (11% ~19%) 2 5 (
AY Y )
12
o 2.1
CaO  SiO, CaO 0"
Si0, 14 0
. Si0, Ca0 . CCT
Si0, 1 771 kJ/mol CaO ( ) 1.
(1076 kJ/mol) " Si0, 1 0.2 C/s
CaO —
° 1 300 C o 1 Cls
2
SHTT-II . Ca0 Ca*"
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Fig.1 The CCT diagrams of mold fluxes with wollastonite( 11% ~19%)
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Table 3 Crystal incubation time of testing mould
", fluxes at different temperatures s
. 1*.3%  s5* 1#( 3%( 5%(
/C 11%) 15%) 19%))
3. 1020 49 100 258
3 1 040 51 86 242
1 060 47 78 249
1 080 59 235 240
. 1 100 55 115 184
1120 53 155 193
1 140 50 240 278
1160 43 285 322
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Fig.2 X-ray diffraction patterns of wollastonite-based slag films
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Fig.3  Structures of mineralogical composition of wollastonite-based slag films
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Table 4 Mineralogical composition proportion crystal ratio and heat flux of wollastonite-based slag films

1% /
1% (MW * m~?)
1* 11 45 ~50 45 ~50 5~10 90 ~95 0.734
2% 13 50 ~55 35 ~40 10 ~ 15 85 ~90 0.748
3* 15 45 ~50 35 ~40 15 ~20 80 ~85 0.769
4* 17 75 ~80 5~10 15 ~20 80 ~85 0.890
5% 19 80 ~ 85 0-~5 10 ~ 15 85 ~90 0.970
15%
0 2(a) 2° XRD 80% o 2(b) 4"
o XRD
17% 4
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Fig.4 Microstructure of wollastonite-based slag films
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