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Abstract

Effect of monolithic refractory construction technology is significant. Development of construction
technology is a major issue for users in using monolithic refractory. What is important in the casting
is to have a low water content, high density and homogeneous structure, a short construction time,
and good workability. The development of construction technology for monolithic refractories and
the application status to steelmaking plant are outlined.
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Properties of mixture and set body of the castable
Mixer Cake Nauta Henshcel Ribbon Omni Pan
Tapping flow 141 108 209 126 140 111
Dried at 110°C
19.1 19. 17.2 19.2 18. 20.
for 24h 9 9.5 7 9 8.9 0.0
A i Fi 1 °
pparent porosity | Fired at 1000°C 217 26 21.0 220 218 232
(%) for 6h
Fired at 1400°C
244 25.6 22.1 24.8 244 254
for 6h
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Castable vibration conditions

. . Amplitude
Number| Material |Frequency /Hz|Acceleration /g| .
(single) /mm
Alumina-
1 . 20 0.16 0.10
spinel
Alumina-
2 . 20 0.33 0.20
spinel
Alumina-
3 . 20 1.50 0.93
spinel
Alumina-
4 . 60 1.50 0.10
spinel
Alumina-
5 umina 60 3.00 0.20
spinel
Alumina-
6 . 20 0.16 0.10
magnesia
Alumina-
7 . 20 0.33 0.20
magnesia
Alumina-
8 . 20 1.50 0.93
magnesia
Alumina-
9 . 60 1.50 0.10
magnesia
Alumina-
10 umima 60 3.00 0.20
magnesia
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Relationship between castable viscosity and acceleration
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Temperature change of refractory when using gas burner
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Temperature change of refractory when using microwave
drying
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Comparative example of drying time and drying energy of 100 t steel ladle
Combination drying of microwave and hot air Gas burner
Microwave 5.3 kW/t-ref. } «8h (conventional)
250°C hot air COG 100 Nm*/h x24 h
Time for drying (h) 8 24
Electric power consumption (kWh/ladle) 520 120
COG consumption (Nm?*/ladle) 200 2400
Total energy consumption (kcal/ladle) 2.2x10° 11.3x10°
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Casting test conditions aimed at low additional water con-
struction

Mixin, Additional
Casting Stick shape &
. . speed water
machine vibrator
(rpm) (mass%)
Conventional | Conventional X 26 4.73
Case A Improved (@] 26 4.50
Case B Improved (@] 26 4.38
Case C Improved O 31 4.25
190 ’
185 .
E 180
; "I [econventional
S 10
= A Bcase A
S 168 Acase B
160 @ ®case C
155
42 43 44 45 46 47 48

Additional water (mass%)
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Relationship between additional water and tap flow
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