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Abstract

Different alternatives in improving the hot strength of low
cement vibration and self flowing Tabular Alumina castables
were investigated. Castables with a CaO content of typically
1.5% were mainly examined. A 70% Al,O; cement was used.
Also a new developed 95% Al,Os cement was tested. The in-
fluence of additions of microsilica (0.2-2 %) and spinel on po-
rosity, the cold and hot strength, refractoriness under load and
thermal shock resistance have been studied. Silica in concentra-
tion as low as 0.2% degraded hot strength and refractoriness
under load substantially. Spinel addition improves hot strength
remarkably. As an alternative to cement bonding an alumina
bonding system has been evaluated. Only pure cement bonded
Tabular Alumina castables show high hot strength up to
1650°C.

1. Introduction

The existence of low melting phases in the system Al O4-Si-
0,-Ca0 made the reduction of cement to a key technical trend
in the last 25 years to improve hot performance of castables.
The development of LCC, ULCC and NCC were logical steps
in the attempt to reduce the formation of liquid phases at tem-
peratures as low as 1300-1400°C when silica containing raw
materials like bauxite, andalusite, fireclay and mullite are used.

Surprisingly a similar approach has been made with synthetic
alumina raw materials like tabular alumina or white fused alu-
mina which contain practically no silica. The use of microsilica
as a flow enhancer in synthetic Al,O; castables can be conside-
red as a conscious decision not to use the potential benefits of
the pure system Al,O3-CaO to its full advantage. Extensive
work has been performed until recently [1-3] to discover ways
to minimize the negative effects of microsilica additions on the
hot strength of cement bonded castables. Undoubtedly cement
reduction is the most effective approach to improve hot perform-

ance of silica containing raw materials. Itis a key questionif the
same strategy should be used for pure alumina raw materials,
especially when taking into account the severe placement consi-
stency problems and low green strength the refractory user is fa-
cing when the cement content is reaching very low levels.

This paper investigates different alternatives in improving
the hot properties of cement bonded Tabular Alumina castab-
les. Castables with a CaO content of typically 1.5 % were main-
ly used. The selected CaO content assures sufficient green
strength in combination with proper placement consisteney.
The matrix composition avoids the formation of phases which
melt below about 1800°C [4—6]. As cement a 70 % ALO; type
(CA-14M) and a new developed 95 % Al,O5 cement (XACY3)
were used.

Both vibration and selfflowing castables have been tested:
The influence of additions of micro-silica (between 0.2 and
2%). MA spinels and casting water on porosity, cold and hot
strength, refractoriness under load and thermal shock have
been investigated. As an alternative to cement bonding a new
pure alumina based binder system (Alphabond) has been eva-
luated.

2. Raw Materials and Castables

Over 30 compositions of Tabular Alumina based low cement
castables were investigated.

The used raw materials are listed in Tab. 1 and compositions
of selected castables are shown in Tab. 2. Two base compositions
with 5% cement, one suitable for vibration casting, one de-
signed for selfflowing were varied by addition of microsilica,
spinel and other bonding systems, one based on a new 95 % alu-
mina cement (XAC-95) and one based on a pure alumina bond
(Alphabond).

The composition and grain size distribution of the two base
mixes are shown in Tab. 3 and Fig. 1.

Tab. 1. Chemical composition of used raw material
% Tabular alumina Spinel Spinel Reactive Reactive Alphabond 70 % Alumina | 95 % Alumina
T60 AR 90 AR 78 alumina alumina 100 Cement Cement
CL370C CT 3000 SG CA-14 M XAC-95
Al,Oy 994 89-90 76 -77 99.8 99.8 90 ¥a.7 94 -95
Na,O 0.36 <0.17 <0.15 0.06 0.08 0.5 0.19 04- 05
Ca0o 0.05 <0.25 <0.3 0.02 0.02 <0.1 26.5 4.7 - 50
MgO <0.10 9'=10 22-23 0.02 <0.12 n.d. 0.09 0.04
Si0, 0.02 <0.05 <0.06 0.02 0.02 0.2 0.2 0.05
Fes04 <0.10 <0.10 <0.10 0.02 0.02 n.d. 0.1 003
L.O.L -+ = - = ot 9 2 07— 08
Additives
Mikrosilika 971 D: min. 96 % SiQ,, max. 0.9 % alkaline. Elkem Refractories
Darvan7 S: Sodium salt of a carboxylated polyelectrolyte. R.T. Vanderbilt Company, Inc.
Tecnos 95 PWD CAS/AC 1: alkaline/-earth salt of polynaftalene sulphonic acid. Technochem [taliana S.r.l.
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