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ABSTRACT

The special binding mechanism developed provides higher density, lower porosity and higher strengths compared with conventional
castables. p-alumina was employed as a binder materials and nano-sized clay colloidal was added to enhance the drying strength
preparing for the alumina vibrated castable. Lower water requirement for casting results in a denser product. The mechanical properties
with dimensional stability and corrosion resistance behaviors have been improved by controlling the matrix compositions of the
castable, The modulus of rupture and compressive strength after heat treatment at 1500°C are 92.34 kgf/cm2 and 370 kgf/cm2
respectively. The activation energy of mullite formation is 11.47 kcal/mol.
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Table 1. Batch Composition for Castable

. . Amount of
Materials Size compos tion (wt%)

+3 mm 13
Refractory Bauxite 1-3 mm 21
aggregate —1 mm 18
Andalusite 74 pm 29
Alumina" 4 um 4
Microsilica® 0.5 um 3
p-alumina” 30 um 8
Clay” 100 nm 4
NaHMP” 0.1

P-P fiber 0.05

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

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

4) : Kibushi, Japan.

5) : Hexasodium metaphosphate, (NaO;P)s.

Table 2. The Chemical Composition of Slag (L/F)
Component ALO; SiO, CaO MgO FeyO; MnO
Content (wt%) 1442 2643 390 1881 0.67 0.68
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Fig. 1. The compressive strength and modulus of rupture
as variation of p-alumina content.
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Fig. 2. The variation of compressive strength and modulus of
rupture as adding nano-sized clay to the 8 wt% p-alumina
composition.
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Fig. 3. The compressive strength and modulus of rupture as a
function of firing temperature.
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Fig. 4. XRD patterns of the matrix at the various firing
temperature.
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Fig. 6. XRD patterns of the matrix at the elevated temperature
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Fig. 8. The compressive strength and modulus of rupture as a
function of firing temperature.
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1) Slag zone

2) Cortosion zone

3) Reliactory zone

% Unit : Weight (%)

Component Ca Si Mg Fe Ti K
Zone
1) Slag zone 37.16 2880 2053 6.69 4.38 244 -
2) Corrosion zone 37.45 1362 3525 0.76 5.72 6.32 0.88
3) Refractory zone 49.06 2.30 33.65 - 8.81 4.44 1.74

Fig. 11. Dissolution profiles of the matrix after the slag penetration at 1500°C.
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