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Tablekl.Refractory Monolithics
Castables  Gunning Mixes  Plastics Ramming Mixes

Dense : Dense Ramming Moist
Insulatmg Insulating Gunning Dry (vibrating)
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Table 1I. ASTM Plastic Refractory Classification C-673

Class PCE Alumina Content (%)
High duty 31 NR
Super duty 324 NR

60% alumina 35 57.6-62.5

70% alumina 36 67.6-72.5

80% alumina 37 77.6-82.5

85% alumina NR 82.6-87.5

90% alumina NR 87.6-92.5

95% alumina NR 92.6-97.5
100% alumina NR >97.5

Table 11I. ASTM Castable Specifications C-401
Shrinkage <1.5%

Class When Fired at °C (°F)
Dense
A 1093 (2000)
B 1260 (2300)
C 1371 (2500)
D 1482 (2700)
E 1593 (2900)
F 1704 (3100)
G 1760 (3200)

Normal strenth — > 2070 Pa (300 psi) MOR after drying.
High strength — > 4140 Pa (600 psi) MOR after drying.

Shrinkage< 1.5% Maximum Bulk Density
Class  When Fired at °C (°F)  after Drying kg/m? (pcf)

Insulating

N 927 (1700) 880 (55)

0 1038 (1900) 1040 (65)
P 1149 (2100) 1200 (75)
Q 1260 (2300) 1440 (90)
R 1371 (2500) 1520 (95)
S 1482 (2700) 1520 (95)
T 1593 (2900) 1600 (100)
U 1649 (3000) 1680 (105)
\ 1760 (3200) 1680 (105)
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Table 1V. Alumina-Containing Refractory Aggregates
Used in Monolithics

Avg. ALO; Service Limit

Raw Material (%) (°C)
Alumina 100 1870
Fused white 100 1870
Tabular 100 1870
Bubble 100 1870
Fused brown 96 1760
Calcined bauxite
Guyanese (gibbsite) 75-90 1760
Chinese (diaspore) 75-90 1760
Mullite
Fused 72 1760
Sintered 72 1760
Bauxitic kaolins 60-70 1760
Kaolins 44-48 1650
Flint clay 4045 1600
Pyrophyllite 20-25 1425
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Table V. Alumina-Containing Modifying Additives and
Fillers Used in Monolithics

Alumina
Fused white
Tabular
Fused brown
Calcined
Reactive

Sillimanite Group Minerals
Sillimanite
Andalusite
Kyanite

Fireclays
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Table V1. Bonding Clays Used in Plastic Refractories

Clay Type % Alumina
plastic fireclay 25-40
Ball clays 25-35
Kaolins (raw) 3045
Bentonites
Sodium 20-25
Calcium 12-18
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Table VII. Types of Calcium Aluminate Cement

Low Intermediate High
Purity Purity Purity
Chemistry (%)
Al,O4 3647 48-62 70-80
SiO, 39 3-9 0.0-0.5
Fe,0, 7-16 1-3 0.1-0.2
CaO 35-42 26-39 18-26
Maximum service
temperature (°C) 1370 1540 1820
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Table VIII. Alumina Content vs Service Limit of
Refractory Monolithics

Al O; (%) Service Limit (°C)
Plastics
40-50 1540-1600
60 16501760
80 1700-1800
90 1800-1900
Castables
40-50 (Low-purity cement bond) 1260-1370
40-50 (High-purity cement bond) 1500-1650
70 (High-purity cement bond) 1650-1700
80 (High-purity cement bond) 1700-1760
95 (High-purity cement bond) 18201870
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Fig. . Hot MOR of 40-50% alumina monolithic
refractories. (A) clay-bond plastic; (B) air-bond plastic;
(C) phosphate-bond plastic; (D) low-purity CA cement-
bond castable; (E) high-purity CA cement-bond castable.
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Table IX. Effect of Aggregate Type on Hot MOR of
85% Alumina Phosphate-Bonded Plastic Refractory

Tabular
Apggregate Base Alumina/Kaolin Bauxite
Density (kg/m?) 2720 2690
Hot MOR (MPa)
815°C 11.0 14.0
1090°C 3.5 5.1
1370°C 2.4 4.3
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Table X. Alumina Content vs Thermal Expansion of
Refractory Monolithics

Cobfficiedt of Thermal Expansion

AlLLO, (%) (X107°FC)
Plastics
45 5.7
70 7.1
90 8.0
Castables
49;;50 6.0
70 7.0
95 8.5
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Fig. 2. Thermal conductivity vs alumina content for
plastic refractories.
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