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Application of Monolithic Refractrory to Teeming Ladle for Stainless Steelmaking
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Synopsis :

At No.1 Steelmaking Shop of Kawasaki Steel’s Chiba Works where stainless steels are
mainly produced, application of alumina-spinel castable refractories to the wall and
bottom of the ladle and adoption of an intermediate grafting repair without removal of
the metamorphic layer on the surface of the used material were tried. Application of
alumina-spinel castable refractory containing 20% fine spinel particles to the wall and
bottom of the ladle secured the durability of these parts, without cracking or peeling
damage. When intermediate grafting repair is carried out without removing the
metamorphic layer, the slag adhering to the surface of the old material is heated , melts,
and penetrates into the new material, creating a strong sintered layer between the old
and new materials. In comparison with the conventional brick lining method, an
extension of the life of the wall to 240 heats and a 34% reduction in refractory costs have

been achieved as a result of this improved process.
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At No.1 Steelmaking Shop of Kawasaki Steel’'s Chiba Works where stainless steels are mainly produced, application of
alumina-spinel castable refractories to the wall and bottom of the ladle and adoption of an intermediate grafting repair
without removal of the metamorphic layer on the surface of the used material were tried. Application of an alumina-spinel
castable refractory containing 20% fine spinel particles to the wall and bottom of the ladle secured the durability of these

parts, without cracking or peeling damage.

When intermediate grafting repair is carried out without removing the

metamorphic laver, the slag adhering to the surface of the old material is heated, melts, and penetrates into the new
material, creating a strong sintered layer between the old and new materials. In comparison with the conventional brick
lining method, an extension of the life of the wall to 240 heats and a 34% reduction in refractory costs have been achieved

as a result of this improved process.
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Fig. 1 Results of erosion test for alumina-spinel castable
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Photo 1 Cross section of pre-cast block used for wall in
ladle (after 50 heats)
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Fig. 2 Result of pre-cast block test (after 50 heats)
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Table 1 Properties of refractories for ladle

A B | ¢ D
MgO-C |Castabie® ALO,-C
Application Slag-line Wall and bottom
Si0, 1 0.2 0.1 3
Chemical ALOD, — 76 93 75
compaosition MgO 76 19 ] 5
(%) Zr(), — — - —
C 15 3 - 3
Apparent porosity (%) 2.5 7.5 13.3 7.5
Bulk density 2.93 3.05 2.98 3.05
Crushing strength{(MPa)| 64 78 23 78

* Data of castable prepared by 110°C X24 h
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Fig. 4 Transition of residual thickness of wall at ladle
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Fig. 5 Relationship between stainless steel heat ratio and
wearing rate of wall in ladle
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Fig. 6 Relationship between stainless steel heat ratio and
wear of bottom in ladle
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