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Thermal Spalling and Resistance to Slag Attack
in Porous High Alumina Ceramic (According to Pore Szie)
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ABSTRACT

This investigation was carried out to study the behaviors of the pore size and porosity, the mechanical
strength, the resislance to thermal spallings and slag attacks according to particle sizes of starling raw materials
in porous high Alumina ceramics. This porous ceramics have been used in processmg of the clean sleel by
the blowing of the inerl gas. The required properties in the practice are the suitable pores size. the sharp
pores distribution for a umform blowing of the gas, the strong corrosion resistance lo slags and molten metals
and the resistance to thermal spalling. The optimized properties in porous high alumina ceramics of the speci-
men No. 3 was (ound to be the very low slag intrusion and the superior resislance to thermal spalling becausc
of the suitable pore size of 2.5 un, the porosity of 30% and the high sinterability.
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Table 1. Chemical Composilions and Particle Size ol Staring Raw Materials

ﬁ““&' Specinen Alumma Alumina Alumina Alumma Silica
Raw materials A | B | C D
Chemical S0, 0.11 | 0.15 ! 017 .13 98.01
Composition (%} AlO, 99.55 9951 99.48 99,32 0.36
Ca0 0.06 0.04 o7 009 0.09
Fe,J, 0.06 0.08 0.02 0.06 0.22
Mg 0.05 0.04 005 (.05 0.09
Naold 0.13 0.12 0.21 (.19 0.02
K.0 0.02 0.01 0.03 0.02 0.28
Ti0. 001 0.01 0.01 002 | —
| Mean particle size {(um) 87L.5 4567 859 6.5 3.4
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Iable 2. Batch Fromulations of Specimens (wt%s)
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Silica 0 | w | 10 10 1 [ P ey
Table 3. Chemical Composition ol Slag
U Component | S0, | ALO; | Fes | CaO | MgO [ NaO | KO [ CrO. | TiO, | MnO
Content (%) | 3375 | 599 | 035 | 4625 | 619 | 002 | 001 | 423 | L4 | L
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Table 4. Result of Hol Modulus of elasucity Analysis by Sonic Vibration Method

Modulus —;;gz’isticity Specinen No No. 1 No. 2 No. 3 No. 4 No.5
Hot Modulus Room temp 0.240 0.625 0.691 0.710 0.664
ol elaslicity 350T 0.275 0410 0.614 0.646 0.737
(10" kg/em?) 1000C 0.792 0.898 (.879 0.874 1.104
14007 3.877 2.042 2.021 1.827 2056
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Table 5. Linear Expansion Rale at Vamous High Temperalure

Linear expamadn Specimen No. 1 No 2 No.3 No. 4 No.5
[mear expasion 2007 +0.13 +0.13 +013 l +0.11 +0.12
rate (%) 5007 +0.36 +0.28 +0.36 +0.34 +0.35
1000°C +0.78 —0.79 +0.78 077 +0.79
1500 +1.09 +1.08 +1.25 +131 +1.23
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Table 6. Permeability of Specimens
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{n-perm 1079 1300 mbar 0.23 0.43 0.71 0.35 1.55
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