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ABSTRACT

Tte Corrosion behavior of the matrix of the p-alumina bonded alumina vibrated castable was, on the basis of Jabsen's theory,
:lucidated by use of the Kingery's reaction mechanism. Corrosion of the matrix during induction period was controlled by the
nolecular diffusion. The temperature dependence of activation process is well established by the Arrhenius plots. The difference of
Za concentration between slag and interface is 23.2%, which causes a driving force of the materials transfer. The extent of the
sorrosion of the matrix is more deeper than that of the sintered mullite, but the corrosion mechanism can be well employed as the
‘eaclion mechanism proposed by the Kingery. The life time of the castable may be well estimated by the corrosion mechanism of
Kingery.
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Table 1. Batch Composition of the Matrix Specimen

Materials Average size Am.o}mt of
composition (wt%)

Andalusite 74 60
Alumina" 4 9
Microsilica” 0.5 6
p-alumina’’ 30 16
Clay” 100 9
NaHMP” 0.1

1) : AM-21, Sumitomo Co., Japan

2) : SILICA FUME SF-98, Australian Fused Materials Pty Ltd.
3) : Showadenko, Japan

4) : Kibushi, Japan

S5) : Hexasodium MCtaphosphate, (NaO;P)gq

Table 2. The Chemical Composition of the Slag
Component ALO; Sio, Ca0O
Content (Wt%) 20 40 40
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Fig. 1 Dissolution of mullite matrix in the slag with 40 wt%
Ca0-20 wi% Al O;-40 wi% Si0, vs. square root of time.

Fig. 2. Boundary layer formed by natural convection corrosion
between matrix and slag (at 1500°C-2 hy).
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Fig, 3. Dissolution profiles of the matrix attacked by the slag a
the slag line (at 1500°C-2 h).
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Fig. 4. Temperature dependence of natural convection corro-

sion in the 40 wt% CaO-20 wt% Al,03-40 wt% SiO,
slag of mullite matrix of alumina castable.
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Fig. 5. Dissolution at relatively long times of mullite matrix in
slag with 40 wt% CaO-20 wt% Al,05-40 wt% SiO,
versus time.
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Fig. 6. Corrosion behavior of the refractory attacked by slag at
the slag line.”
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Fig. 7. Dissolution profiles of the matrix attacked by the slag
under the slag line (at 1500°C-2 h).
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