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Abstract

widespread applications in many industries such as boilers, incin-

-

tures focus on shot-creting installation method itself and its plac-

hot abrasion properties of an alkali resistance 50 % Al2O3 low ce-

ment and another alkali and abrasion resistance 75 % Al2O3 low 

-

1. Introduction

The refractory materials research have focused upon the devel-

opment of monolithic castables which offer a comparable level 

-

)

-

-

ternal vibration is necessary for the placement of the low cement 

-

-

ed that these products would have higher shrinkage after curing, 

-

ever, maintaining a low water content with proper mix design 

-

low cement and ultra-low cement castables, many separate fea-

brick, plastics, and conventional castables, in ladles, aluminum 

furnaces in the upper sidewalls and roofs, ceramic kiln car decks 

and in the steel industry in ladle covers, tundish covers, tundish 

are used in the aluminum industry at or near metal contact in the 

-

-

are conveyed to the place of application with special high pres-

nozzle, which guarantees the bond and stability of the applicated 

nearly the same physical values (density, strength) as a regu-

as a result of the advances in pumpable castable, rheometric anal-

yses, equipment and additives [1-15]

This study presents the physical and thermo-mechanical proper-

-

Al2O3

2.   Experimental details  

General descriptions of the low cement castables used in testing 

Materials

General De-

scription Good abrasion and ex-

cellent alkali resistance

Excellent abrasion 

and alkali resist-

ance

Aggregate Chamotte Bauxite and

Mullite

Al2O3 % 50 75

1550 1700

-

For abrasion testing, samples of 100mm x 100mmx 

elsewhere [16-17]

mm cylindrical samples with a central hole of 50 mm in diame-

-

ate powder (K2CO3

hours and at the end of the period were left to cool to room tem-

-

-

3   Results and Discussions  

-

-
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-

celerator with the castables and the compaction nature during 

placement of castable while shot-creting varies extensively from 

-

tential reason for degradation of shotcreted material has been not-

ed due to the very high level of consumption of accelerator slurry 

( means high level of water) during installation ( calculated from 

-

the addition of sodium silicate make castables better strength, 

higher density and lower apparent porosity at various tempera-

The abrasion resistance of castables tested at various temperatures 

Abrasion resistance is a key concern for 

castables used in various applications such as cement and CFD 

boilers industries, where the typical operating temperatures vary 

-

bination of various factors of thermo-mechanical and ther-

mo-chemical origin, such as thermal expansion, elastic mod-

-

es [16-18, 21]

is increasing with temperature due to change in the thermo-me-

chanical properties with temperature such as modulus of elastici-

temperature,°C

110 2,69 2,6 2,49 2,77

1000 2,7 2,61 2,45 2,74

1600 2,68 2,58 2,51 2,67

110 48,76 96,76 40,23 88,92

1000 125,8 138,9 41,33 116,7

1600 132,9 151,6 42,33 73,19

110 13,4 13,6 19,3 13,5

1000 17,2 18 22,8 16,1

1600 15,3 18,5 22 14,8

Water % 6 5,6 -

Fig.1 Equipment for pumping and/or shotcreting

Fig.2 Setup of pumping and/or shot-creting

Fig.3 Pumping of Höganäs Pump LC50

Fig. 4 Shot-creting of Höganäs Pump LC50

temperature, °C

110 2,34 2,24 2,08 2,34

1000 2,31 2,23 1,95 2,32

1550 2,26 2,29 2,02 2,23

110 14,5 13,9 20,5 13,1

1000 17 17,6 27,8 16

1550 11,8 13,9 23,3 14,3

110 54,67 80,35 25,43 61,65

1000 89,37 114,6 14,01 100,6

1550 106,9 83,4 10,38 49,34

Water % 7 6   -
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various sources degrade the refractories through various mecha-

nisms; the alkalis (K2 2O as salt of chloride or sulphate) 

react with refractory matrix and form various new phases which 

are several times volumetric and hence generate pressure within 

-

icate phases formation is a function of chemistry of refractories; 

content in the matrix) part[19-21]

-

4.   Applications

Applications involving both alkali and abrasion resistance are key 

concern in many industries as increasing alumina content to in-

crease abrasion resistance drastically decreases the alkali resist-

Abrasion resistance is a property which allows a material to resist 

boiler application where both alkali and abrasion resistance are 

 Compared to pumping castables, the shotcrete castables with 

sodium silicate accelerator achieves nearly the same physical 

 However, accelerator hydrated lime makes shotcrete castable 
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Fig.5 Abrasion resistance of LC 75 AR

Fig.6 Alkali resistance testing of self-flow LC50

Fig.7 Alkali resistance testing of self-flow LC75 AR

5.   Conclusions

 Advanced alumina-silicate castables with two different Al2O3 

contest have been developed and used in various industries 

 

-

 Accelerator impacts physical and mechanical properties of 
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