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Preparation and Properties of Lightweight Ladle Working Lining Castable

WANG Zhigiang, ZHU Boquan, Li Xiangcheng, CHEN Pingan
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: A series of lightweight ladle working lining castables were prepared with tabular alumina, microporous corundum, and
calcium hexaaluminate (CAg) as aggregates, respectively, reactive a-Al,O; ultrafine powder, SiO, ultrafine powder, tabular alumina
powder, and fused magnesia powder as matrices, calcium aluminate cement as a binder, and MgO ultrafine powder (Ds;=5.4 pm),
Al(OH); ultrafine powder (Ds5,=8.2 um) as additives. The influence of aggregate and ultrafine powder on the physical properties, pore
size distribution, thermal conductivity, thermal shock resistance, and slag resistance of lightweight refractory castables was
investigated. The results show that calcium hexaaluminate (CAg) can make the castable lightweight, but increase the pore size and
reduce the strength and slag resistance of castable. Using microporous corundum can reduce the bulk density of castble, and increase
the proportion of micropores, which is beneficial to reducing the thermal conductivity, and improving the thermal shock resistance
and slag resistance of castble. When MgO ultrafine powder and Al(OH); ultrafine powder are used as additives, the fluidity and
strength of castable can be improved, the ratio of micropores in the castble can be increased, and the fracture energy, thermal shock
resistance and slag resistance can be improved.
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Table 1 Typical index of physical properties of three kinds of aggregate

Type of aggregate Bulk density/(g~cm’3) Apparent porosity/% Closed porosity/% Pore size Dso/um  w (Water absorption)/%
Tabular alumina 3.58 3.1 5.5 3.23 0.9
Microporous corundum 3.38 52 11.2 0.75 1.8
Calcium hexaaluminate 3.03 9.4 10.3 2.98 23

w—Mass fraction.
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Table 2 Compositions of the samples wi%
Sample No. Tabular Microporous Calcium Tabular alumina  Reactive a-Al,O3  SiO, micro CA70 Fused magnesia MgO ultrafine AI(OH);
alumina  corundum  hexaaluminate powder powder powder cement powder powder ultrafine powder
A0 72 10 8 0.5 45 5
Al 72 10 8 0.5 45 5
A2 72 10 8 0.5 45 5
A3 72 10 7 0.5 45 3 2 1
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Fig. 1 Bulk density and apparent porosity of samples
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Table 3 Strength of the samples treated after different
temperature treatment

Cold modulus of rupture/MPa Cold crushing strength/MPa

Sample No.

110°C 1600 C 110°C 1600 'C
A0 12.6 20.2 100 122
Al 11.7 19.5 92 115
A2 10.2 18.6 88 111
A3 12.9 21.1 93 125
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Table 4 Median pore diameter (volume) of samples

Sample No. Median pore diameter (volume)/um
A0 4.46
Al 122
A2 3.28
A3 1.15
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Table S R'"" calculation result of samples

Sample No. E/GPa o/MPa % x10™/Pa”! yx10%/(J-m™) E-ydof u R""
A0 9% 202 235 3.567 0.838 o+ ++
Al 88 195 231 4.202 0.971 ++ 4
A2 73 18.6 2.11 3.385 0.714 + +
A3 110 211 247 4.662 1.151 T+ FH++
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