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Abstract

Many refractories are lined for vessels and furnaces in ironmaking and steelmaking process.
They wear out until the thickness for the initial lining reaches the safety limit. The life is extended
by performing partial replacement of bricks or repair. Various repair methods are used depending
on how the repair material is transported to the repair location and the temperature at the repair
location. This paper outlines the typical repair technology, and then reports on a new gunning
repair technique using continuous instantaneous kneading technology developed by Nippon Steel
Corporation and Krosaki Harima Corporation.
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Typical properties of QMS and shotcrete material

Installation method QMS Shotcrete
Chemical compositions / mass%
ALO, 82 82
MgO 12 12
Apparent porosity / %
110°Cx24h 21.4 234
1500°Cx3h 26.0 28.6
Bulk density / g-em™
110°Cx24h 2.93 2.87
1500°Cx3h 2.74 2.68
Modulus of rupture / MPa
110°Cx24h 5.1 3.8
1500°Cx3h 25.0 18.5
Permanent linear change/%
1500°C*3h +1.36 +0.53
1500°C*12h +1.38 +0.35
Water addition / mass% 7.7 8.8

(b) Shotcrete
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