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Introduction.

The rated capacity of the authors’

plant is two million  tonnes of ingot
all of which are processed through the
primary and finishing mills, Various pro-
ducts manufactured in these mills are—
blooms, slabs, billets, rails, heavy and
light strﬁ'cturais, wheels, tyres, axles,
plates, sheets, merchant mill products,
etc. In spite of the fact that the plant
is more than 70 years old, the finished
products produced are over 1009,
capacity for the past four years.

There are two primary mills where
the ingots are processed into blooms.
Soaking pits In both the mills - are
essentially of AMCO, design: with cera-
mic recuperators although in one of
the mills a few pits of OFU design are
in operation. : The various finishing
mills, include Merchant Mills, M. & L.§
Mills, Strip Mill, Sheet Mills, Plate Mill
and Wheel Tyre & Axle Plant. Table
| gives the lining pattern, capacity and
other details of various furnaces. Most
of the furnaces in the finishing mills
are of continuous pusher type althoqéh
in some mills;batch type ' furnaces are
also In operation. ' '

The reheating = furnaces are de-

" signed to reheat the semi-finished

steel products such as ingots, blooms,
billets, slabs, etc., to the desired

. temperature suitable for the metallur-

gical operation of mechanical work-

. ing i. e., rolling, forging., etc.

Improved refractories practices 'in
the construction and maintenance of
reheating furnaces has resulted in
better furnace availability, improved
thermal efficiency and higher produc-
tivity with lower cost. )

The paper deals with the various
improvements made and the results
achieved in authors’ plant during ‘the
last few years. :

<

Some of the furnaces are as old as
the plant Iitself whereas some were
added in:1958 when the capacity cf the
steel plant was doubled to two milllon
tonnes. _All the Ingot steel made -is
processed " through the fimsshing mills

- and as such, it is imperative that maxi-

mum availabllity of furnaces gre ensured
for achieving the production targats,
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This needs that the furnace linings are
made with reasonable predictabilicy
with minimum down time for repairs.
With this in view various improve-
~ ments were made in the design, cons-
truction, application and maintenance
techniques, Further, various modifica-
tions to the linlng were undertaken to
combat the energy crisis and to im-
prove the thermal efficiency of the fur-
naces. This paper deals with the
various Iimprovements in refractory
practices carried out in the authors’
plant.

Design modifications

In soaking pits the lintel tiles over
the port openings used to sag and give
way due to the weight of the brick-
work of the short wall. A relieving
arch was made just over the lintel tiles
to reduce the load ‘coming' over the
tiles. This, incidentally, also enabled
To carry out repairs to tne port open-
ings without disturbing the top brick-
work

In the original design, the bridge
wall of the soaking pits were given a
curvature inside the pit which resulted
in che movement of bridge wall towards
recuperator side due to the pressure of
slag build up at bottom. This resulted
+ in the opening out of joints of brick-
work and breakout of slag took place
into the recuperator. The bridge
walls have been modified now and are
in straight line with bonded construc-
tion. 44 thick monolithic ramming
mass Is also provided in the bridge
wall between the pit and recuperator
to safeguard against slag penetration.
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The bottom slope of the port opening
also has been made rmore' steeper to
prevent possible overflow of slag into
the recuperator. Further, to give ad-
ditional strength to the bridge wall, an
inverted arch is provided in the recu-

perator side (Fig. 1).

The top layer of soiktng pit bottoms
were made of chrome magnesite bricks
In the past which used to get crushed

_during operatlon, This has now been

replaced by special quality fireclay
tiles of 18" x 9" x 43" with 3" thick
chrome plastic on the top. The modi-
fied arrangement has
ing results,

glven encourag-

In the soaking pits the long walls
used to bulge out on top and required
premature shut down of pits. To over.
come this suitable anchoring arrange-
ments have been designed and tried on
some pits ( Fig. 2).' This Is giving
good results and it Is proposed to
extend the same to all the pits as and
when they are taken down for major
repairs. Suitable anchoring arrange-
ments have also bLeen provided in the
walls of vari{:us other reheating fur-

naces.

In medium & light structural mills
the apron plate at the charging end of
the roof used to get buckled due to
overheating and the leakages through
the gaps so formed caused further
damage, The roof - was extended be-
yond the charging side, thus elimina-
ting the apron plate. In order to Im-
prove the thermal efficiency of recu-

‘perators in soaking pits the number of
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shelves Is belng increased from 6 to 7.
This modification has been carried out
in 4 soaking pits and these changes will
be done on other recuperators as and
when they are due for rebuild.

Ludwig annealing furnace cover in
Sheet Mills was originally of suspended
design with tiles. The tiles were sup-
ported only at four corners. These
tiles were cracking and falling down
during operation. To overcome this
problem, the lining was changed to hot
face insulation suspended from the top
(Fig. 3). Inthe same furnace, stainless
steel buffle holders were getting burnt.
These were replaced with specially
grooved bricks '(Flg. 4).

Application and maintenance
technique

High alumina refractory plastics
developed and manufactured In the
Plant were applied to the spalled re-
fractory linings especially in the roof
and side walls. This has reduced the
extent of replacement of costly refrac.
tory bricks and the down time re-
quired for furnaces repairs.

Gunniting, another versatile main-
tenance techhique, is done In hot and
cold conditions to extend the life of
reheating furnaces. This is also done
In soaking pit walls where damages
occur in localised areas. This techni-
que helps to carry out the repairs to
the furnaces from outside when it is
in hot condition.

Improved quality of heat setting

mortar has been developed for brick

laylng. This improves the strength and
stabllity of construction and has also
reduced the leakages through the
brickwork. Special mortar has also

" been developed for recuperator laying.

Salvaged old bricks are extensively
used in less vulnerable areas to reduce
the cost of maintenance.

Improved insulation

" In the recent past, special efforts
have been made to reduce the heat
losses through the walls of reheating
furnaces and soaking pits. Better In-
sulation was provided which has resul-
ted In a drop of cold face temperature
from about 170°C to 60 /70°C. A
typical sketch of such modification Is
shown in Fig. 5. This has greatly
helped to reduce the fuel rate of vari-
ous reheating furnaces In the primary
and finishing mlills as is evident In
Table Il given below :

TABLE~II : Fuel rate from ingot to
finished steel.

(in 108 K. Cal/e)

1973—74. 277
1974—75 2.40
197576 2.31
1976—72 2.22

" Better quality refractc.ies

Fusion cast high zlumina blocks have
been used to raplace conventional re-
fractories in the soaking zone hearth
of strip mill and medium & light struc-

s .
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' SHEET MILLS

—Lgs =

4 NI

’—*; PREVIOU cTl

l' ‘ ' : 'HJJ?J[ ‘T‘"‘_Twlr
' 9

JH.M- 1

HOT PACE INSULATION BRICKS

2 PRESENT PRACTICE
‘_/f \*g_

Fig. 3 Maodification of furnanace cover by replacing refractory tiles‘;
with hot face insulation.

LUDWIG ANNEALING FURNACE (SHEET MILLS)

[ 1T 1 l M LT 1T 1T 11
T T I T T T T W\ T TTTTT
| | I G S| [T T T T T 1)
\JMllilln%-‘r‘[
[mmm_mmuux _/ REPRACTORY BRICKS WITH
BEEN REMOVED >

IC CLAMPS

BEFORE MOBIFICATION AETZR MODIFICATION
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Fig. 5 Modified wall insulation.

tural mill furnaces., This has resulted
in the elimination of bottom build up
and has also increased the campaign
life,

889 alumina bricks have been used
in the hearth of rail and structural
mill furnace and the performance Is
satisfactory.

In AMCO pit covers, 459, 2lumina
bricks have replaced conventional high
heat duty bricks which is giving about
2 to 3 years life. In one of the prim-
ary mills, the covers were originally of
hot face insulating bricks. As the life
obtained was very poor, the covers
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have been modified by using high alu-
mina bricks.

549, alumina bricks used as skew-
back bricks of Merchant Mill No. |
were not giving satisfactcry service as
a result of spalling. Inits place 459,
alumina bricks with proper expansion
allowance are giving  satisfactory
service.

~ Rationalisation of shapes

Since the furnaces in Tisco have come
up at different times from suppliers
quite a number of special - refractory
shapes were involved. It became very
difficult to keep stock of each and
every item. Witha viaw to reduce
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the number of shapes, a comprehen-

sive study was undertaken which has
resulted In an elimination of 397 shapes
out of a total of 559 shapes studied.
Some of the bfgggr shapes like burner
blocks, etc., are elther precast or cast

In situ. For precastinga small plant
has been set up with all facllitles
required. '
Conclusion

Improvement in refractory practices
has been achleved by design . modifica-
tions In selected areas, by adopting
better and faster maintenance techni-
ques, by better Insulation and judicious
selectlon of quality refractories to suit
the service conditions. Campaign life
of furnaces was extended with less
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down time for scheduled repairs and
maintenance thereby giving better fur-
nace avallabllity to enable the plant” to
produce more than the rated capacity,
The total refractory maintenance cost
also has come down as a result of
selective repairs and by adoption of
better malintenance techniques during
the past three years. Thermal effici-
ency of the furnace has also gone up by
use of Improved insulation of furnace
sidewalls and roof.
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