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Development of Gunning Material that can Contribute to SDGs and Carbon Neutrality without
Drying Process and Results of Application to an Actual Furnace.
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Fig. 2 Refractory drying pattern at Company A.
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Fig. 3 Comparison of general gunning system and
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Table 1 Properties of materials containing 70% of
AlLO,

a: conventional (alumina cement binder), b:
developed (liquid silicic binder), c: conventional

(powder silicic binder).

Material Number a b c
Type of Binder Cement Liquid Silicate |Powder Silicate
Chemical composition / mass%
A,O4 70 71 72
SiO, 23 20 19
Ca0 4
Permanent linear change / %
After firing 1400 °Cx3 h -1.2 -0.2 -2.7
Bulk density / g-cm™
After drying 110 °Cx24 h 229 2.30 2.18
After firing 1400 °Cx3 h 2.30 2.29 2.38
Modulus of rupture / MPa
After drying 110 °Cx24 h 8 5 3
After firing 1400 °Cx3 h 11 16 13
Cold crushing strength / MPa
After drying 110 °Cx24 h 31 18 4
After firing 1400 °Cx3 h 49 73 81
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Fig. 4 Permeability of material a and b.
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Fig. 5 Schematic figure of the testing setup to obtain
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Estimated vapor pressure / MPa,

estimated value of internal vapor pressure
during drying. Sample size: 100mm in diameter
and 100mm in height.

—o—Internal temperature

—B—Surface temperature

—&— Electric resistance

Estimated vapor
pressure

Electrical resistance / MQ

Estimated internal vapor pressure by measured result of electric resistance.
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Fig. 7 Schematic figure of gunning sysem in an experimental furnace.
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Fig. 12 Photo of sample cut surface after alkaline penetration test.
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Fig. 13 Schematic of adhesive shear strength measurement method.
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Fig. 17 Photo of steel shell red-hot part.

Fig. 18 Photo of area to be gunned.
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Fig. 20 Photo of repaired part. Fig. 22 Drying pattern of the furnace in Company A.
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Comparison of number of days between conventional emergency repair pattern and



