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4.1 Introduction







4.2 Experimental procedure

4.2.1 Material characterization

4.2.2 HAC powder preparation

Figure 4.1: Flow chart of HAC powder preparation.



4.2.3 Consistency of cement

4.2.4 Setting time test

4.2.4.1 Initial setting of high alumina cement

4.2.4.2 Final setting of high alumina cement



4.2.5 Castable formulation



Figure 4.2: Low cement castable preparation.



Table 4.1: Batch composition with HAC70.

Sample HAC70
(Wt%)

Chinese
Bauxite
(Wt%)

SiC
(Wt%)

Reactive
Al2O3
(Wt%)

Microfine
SiO2 (Wt%)

R1

R2

R3

R4

R5

R6

Table 4.2: Batch composition with HAC80.

Sample HAC80
(Wt%)

Chinese
Bauxite
(Wt%)

SiC
(Wt%)

Reactive Al2O3
(Wt%)

Microfine
SiO2 (Wt%)

S1

S2

S3

S4

S5

S6



Figure 4.3: Bauxite particle size distribution.

4.2.6 Phase identification

4.2.7 Cold crushing strength of HAC and LCC formulated



4.2.8 Cold and hot modulus of rupture (CMOR and HMOR) of LCC formulated



4.3 Results and discussion

4.3.1 Evolution of phases by X Ray diffraction



Figure 4.4: XRD plot of HAC70.



Figure 4.5: XRD plot of HAC80.

4.3.2 Setting behavior of HAC



Figure 4.6: Setting time behavior of HAC70 and HAC80.

4.3.3 CCS of HAC fired at 1000°C



Figure 4.7: Cold crushing strength of HAC70 and HAC80.



4.3.4 FE SEM of HAC

Figure 4.8: FE SEM of HAC70 with EDS pattern.



Figure 4.9: FE SEM of HAC80 with EDS pattern.

4.3.5 XRD Patterns of castables fired at 1550°C for 3h



Figure 4.10: XRD plot of R series castables prepared with HAC70.



Figure 4.11: XRD plot of S series castables prepared with HAC80.

4.3.6 Bulk density and apparent porosity of prepared castables



Table 4.3: Bulk density, apparent porosity and thermal shock cycles of

prepared castables.

4.3.7 Thermal shock resistance tests of prepared castables

4.3.8 CCS of different castable compositions sintered at 1300°C–1550°C for 3h

Test Method

Temperature (°C)

Sample
Name

1300 1350 1400 1450 1500 1550

Bulk Density
(gm/cc)

Apparent Porosity
(%)

Thermal Shock
Cycle



Figure 4.12: Cold crushing strength of castables.

4.3.9 CMOR and HMOR of different castables



Figure 4.13: Cold modulus of rupture of castables.



Figure 4.14: Hot modulus of rupture of castables prepared with HAC80.

Figure 4.15: Hot modulus of rupture of castables prepared with HAC70.



4.3.10 FE SEM of S3 castable



Figure 4.16: FE SEMwith EDS pattern of S3 castable prepared with HAC80.



4.4 Conclusion


