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Recent Development of Refractories for Reducing Heat Emission from Steel Making Vessels
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Fig. 1 Conceptual image of the heat being consumed
for temperature rise of lining refractory of steel
ladle.
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Fig. 2 Thermal calculation model of steel ladle.
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Fig. 4 Calculation results of influence of thermal
conductivity of work lining on molten steel
temperature just before casting start.
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Reducing thermal conduction
through Nano-particle network
by minimizing contacting area.

2. Convection

Reducing convection heat
transfer by controlling void
size to be smaller than mean
free path of gas molecules
under normal pressure.
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Fig. 5 Technologies applied for micro-porous-based ultra-low thermal conductivity board (ULA).
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Fig. 6 Influence of temperature on thermal

conductivity of insulating materials.

2.5

2.0

1.5

1.0

0.5

Compressive pressure / MPa

0.0

Fiber board ULA-HT ULA-LT

Fig. 7 Pressure generated by insulation materials to
which 10 % compressive deformation were
imposed.
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Fig. 8 External images of post-water absorbed Ulls
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Table 1 Typical properties of thermal insulation materials

Maximum service | Bulk Density Modulus of Thermal conductivity
temperature / °C /kg-m3 Rupture / MPa | at 500°C/ W-m- K-
High-alumina
Castable 1550 2100 3.5 0.84
Insulation
Castable 1550 1350 1.5 0.64
Developed 1 1500 1800 5.0 0.64
High-alumina
Developed 2
CA, aggregate 1600 1200 1.0 0.32
Fiber Castable 1 1200 1120 1.9 0.31
Fiber Castable 2 1300 1250 25 0.35
Fiber Castable 3 1500 1030 2.4 0.37
General RCF
Blanket 1400 130 0.12
General PCW
Blanket 1600 130 0.12
General AES
Blanket 1200 130 0.10
Micro-porous
ULA-LT 900 410 1.1 0.03
Micro-porous
ULAHT 1400 430 0.4 0.06

Values of castables were evaluated after heated at 1000 °C.

Fig. 10 Microscopic image of developed material
containing CA; aggregate.
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Fi

11 Cross section of the crucible-shape refractory
samples that had retained mill scale in their
hollow after heating at 1500 °C for 9 h. (a) Low
cement dense high-alumina castable, (b) Light
weight insulating castable containing CA,

aggregate.
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