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CURRENT CHALLENGES Dalmia‘OCL
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REQUIREMENT FOR REFRACTORY pa,m,'g';oc;_
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CURRENT PRACTICES paimiSoct
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ADVANTAGES OF ALUMINA SPINEL BRICKS pa,m,'g'*oc‘_
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PROBLEM STATEMENT Dalmis OCL

In Plant A, Alumina Spinel bricks of standard recipe were being supplied in ladle metal zone for
sometimes.

» It was was performing in all the areas but the issue was high erosion in the slag dumping zone.

»Remnant refractory thickness of the area always found minimum irrespective of plant practise
(around 10-20 mm).

»Pocket repairing of Slag dumping area is almost a regular practice which is the main constraint
to achieve higher life.

Slag dumping area




THOUGHT PROCESS Dalmis OCL

As the main reason for corrosion is the penetration of metal into the pores and high
abrassion, we have taken the following step to reduce the pore diameter and increing
the hot modulus of rapture.

By reducing the pore diameter, we can restrict the penetration into the refractory
matrix and by increase the hot strengh, we can restrict the abrasion.

» Adjustment of gradation based on “Modified Andreasen Equation” - for
perfect packing with less pore size

» Addition of special additive - for better high temprature properties and
formation of finer phases in the intra-granular spaces adding to smaller pores



ANDREASEN EQUATION pa’mig'*ou

The development of self-compacting mixes may hep to overcome porosity and
permeability issues resulting from poor compaction.

where,
D4 — D! CPFT = Cumulative Percentage Finer Than
T DL,) q = Distribution co-efficient
ES D = Minimum Particle Size
D, = Larger Particle Diameter

CPFT(%) = 100(

Trials are done with different “g” values to find out the perfect packing density.
For a “g” value, let 'x', the best packing density was obtained.

Pores/voids

Corundum

Microstructure with normal recipe

Microstructure with g value = x




DIFFERENT BATCHES pa,mig’;oa

Component RS Tl T2 T3
Fused Alumina Major Major Major Major
Tabular Alumina Major Major Major Major
Spinel Major Major Major Major
Additive A \'
Additive B Vv
Additive C v




PROPERTIES
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Dalmia OCL
Chemical RS T-1 T-2 T-3
MgO
w421 | 419 | 396 | 517
AlOs 19414 | 94.67 | 92.92 | 92.84
(%)

Sample RS T-1 T-3
AP (%) 176 | 168 || 154 || 183
BD (gm/cc) 3.11 3.16 3.25 3.09
CCS (kg/cm?) 730 1077 1089 1074
HMOR (kg/cm?) | 61 83 \ 127 / 53
N

» T-1and T-2 showed low porosity but the HMOR of T-2 is much higher than that of T-1.

» T-2 shows lowest porosity and highest HMOR in comparison with the other three

batches.



PROPERTIES - PSD DaimiSocL
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Pore size of RS is larger than all trials as it has a median pore diameter (50%) = 1.62 um
Pore size of T-2 is lesser than all trials as it has a median pore diameter (50%) = 0.64 um



PROPERTIES - THEAL SPALLING Da,m,-}"(oc,_
Sample No RS T-1 | T-2 | T-3
Initial Crack development (cycles) 11 9 13 10
Thermal Spalling @ 950°Cto water (cycles) 36 32 39 28




PROPERTIES - THERMAL SPALLING Dalmia‘OCL

Microscopy of T-2 Microscopy of T-3




PROPERTIES - CORROSION RESISTANCE Dalmi:"’(OCL
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MICROSTRUCTURE AFTER SLAG CORROSION «F
Dalmia OCL

Slag penetration

Pores are filled up with low
melting phases causing the
structure to loosen up.

CaO & SIO, infiltration
causes densification, thus
generating internal stress

Infiltration of Fe,05 & MnO from
slag. The Fe?* and Mn?* settles into
the cationic vacancies, thus
deforming the spinel.

S10, & CaO accelarates the
reaction.

It makes the structure thermally
unstable, low melting and less

thermal shock resistance.




FIELD TRIAL Dalmis OCL

In Plant A developed Alumina Spinel bricks of formulation T-2 was sent and life achieved
198 with 3 repairs.

» During 1st repair at 55 heats, the erosion of Slag Dumping
(SD) zone have been found to be improved with an SD area
bricks LOT of 100 mm.

» During 2nd repair at 94 heats, erosion found in 3-4 bricks in
SD area. The LOT of SD area bricks varied from 40-70 mm.

» During 3rd repair at 137 heats, only 5-6 bricks of SD zone
was found eroded where as previously while using RS, all SD
area bricks were being eroded. The LOT of SD area bricks
varied from 40 - 60 mm.

» After the ladle was put down after 198 heats, the LOT in
metal zone was 70-80mm while that of SD area is around 30-
50 mm




CONCLUSION Dalmia OCL

From the above study the following conclusions can be drawn:

» It was found that formulation T-2 gave better results than the other composition.

»With addition of additive B, the HMOR increases by around 100% which is a very
Important property giving better corrosion resistance.

» The special additive also reduces the internal pore size of the brick. Moreover, at higher
temperature, the sintering between grains are better which leads to less number of pores.

» It could be shown that addition of additive B along with high temperature firing not only
Improved the densification of the brick matrix but also lead to higher corrosion resistance
against metal and slag.

»Same has also been proved at Plant A, where the life of slag dumping zone area bricks
have increased significantly with bricks with recipe T-2.



Dalmia OCL



