WJORLD
- CEMENT

THE CEMENT INDUSTRY’'S NO. 1 TECHNICAL JOURNAL

Modern techniques
for bricking cement kilns

by William Barraugh, Pneumat-O-Ring

=L
MULT-O-RING ™ ' ‘

Pneumat-O-Ring International, Inc. eeeeonms-

ECON-O-RING ™

d
1144 ViLLace WAy ¢ Monroe, WA 98272 + (360) 794-0688 » Fax (425) 487-2963 ‘~-"

© REPRINTED FROM WORLD CEMENT MAY 1998




Modern techniques for
bricking cement kilns

William Barraugh,
Pneumat-O-Ring, USA,
discusses the techniques
currently in use for the
relining phase of the kiln
maintenance system.

Introduction

One of the major causes of premature
brick failure which results in
unplanned kiln downtime, lost produc-
tion revenues, and higher mainte-
nance cost is incorrectly installed
brick. Once the kiln is down (planned
or unplanned), further revenues are
lost and higher maintenance cost
incurred from poorly planned and inef-
ficient kiln bricking systems. The prop-
er maintenance equipment and
planning programme will save hun-
dreds of thousands of dollars in rev-
enues and cost. The use of a modern
bricking machine, radial alignment
device, adequate kiln access, remote
controlled debricking machines and
other modern planning and measure-
ment devices are essential to the
modern bricking techniques needed
for today's cement kilns.

This article discusses the total kiln
bricking system with focus on the
bricking machine, considered to be
the heart of the system. The goal of
any bricking system is to reduce cost.
The bricking system can reduce cost
by reducing kiln downtime through
the speed of removing and installing
brick and by increasing the longevity
of the brick through proper installa-
tion. Another cost saving benefit of a
good bricking system is safety. This,
in turn, reduces cost by minimising
lost time due to accidents or lower
efficiency due to an unsafe or risky
situation.

Planning and organisation
Management, production, engineer-
ing, purchasing, maintenance, and
operations departments should be
brought together to devise a mainte-
nance programme. If the plant is using

Figure 1. Access to the kiln.

an outside contractor, they should also
be advised of the schedule and plans
for the outage. Management of the
refractory needs, equipment require-
ments and organising of manpower
are critical considerations for the suc-
cess of any plant maintenance pro-
gramme. Due to the capital intensity of
hundreds of thousands of dollars
involved in refractory and kiln down-
time in the relining of the kiln, it is
important to understand what is the
best equipment and material avail-
able.

Organisation of the burn floor is
an important part of the plan. The first
step is to take a full inventory of all
refractories. Use of historical bricking
data, along with the kiln monitoring
equipment, will determine the amount
of refractory needed for an outage
along with the areas believed to be in
need of repair. Once the shutdown
begins, the kiln heeds a cooling down
period of 18 to 30 hours. Cool down
time varies with kiln diameters,
amount of coating, draft control, and
kiln length. During this period, it is
important to begin staging the materi-
als and double checking supplies.
This process may start with the loca-
tion and organisation of the refracto-
ries in order of need. The burn floor
needs to be used carefully since stor-
age space is critical, and it should,
therefore, be clean and organised.

Accordingly, only necessary materials
and supplies are to be stored on the
burn floor, and further only those sup-
plies required for each shift should be
kept in this area.

Gaining access to the kiln (Figure
1) is another important consideration.
Many plants have limited access into
the kiln which makes the use of
equipment difficult and material
access a challenge. Also, the burn
floor design may be too small for stor-
ing material and equipment neces-
sary for the repair of the kiln during
outages. These small doors and burn
floors create many disadvantages
and slow down the job of bringing the
kiln back on line quickly. The hoods of
most kilns can be modified to allow
for greater access into the kiln. A
large access into the kiln will allow for
the use of a forklift for transporting
pallets of brick, a loader for removal
of rubble, and easier access for the
bricking machine. The cost of rework-
ing the hood could easily be regained
within two or three maintenance out-
ages of the kiln. The same argument
can be used for making the burn floor
larger. A kiln with adequate access
allows for a kiln ramp to span the
cooler to allow equipment and per-
sonnel to enter the kilin easily and
safely. A ramp made of aluminum is
recommended for reduced weight
and ease of handling.




Removal of coating,
inspection of and

removal of brick

Removal of coating (Figure 2) is a
dangerous task because coating build
up can be very unstable and unpre-
dictable. Coating thickness will vary
from kiln to kiln, and the coating mate-
rial needs to be handled with great
care. With the cooling of the kiln, the
coating will shrink, causing fractures
and large chunks which can drop with-
out warning. All plants should remove
the coating completely as soon as the
temperature allows for entry. A remote
controlled Brokk™ demolition machine
is suitable for removing coating.

Although entering a kiln with the
coating up should always be avoided,
there are times when only a small
repair or inspection of a hot spot is
necessary; a safety cage (Figure 3)
offers workers a protective haven.
The safety cage is constructed of
radiused aluminum pipe and covered
with a specially designed expanded
aluminum mesh. The cage is only to
be used as the last resort; good judg-
ment must be made whenever enter-
ing the kiln with the coating still
overhead.

Once the coating is removed, it is
time to inspect the condition of the
refractory. There is much to be
learned by taking the time to inspect
the brick work. The discovery of
spalling, capping, squirreling, crushed
or twisted brick, gaps, cupping and
sagging indicates the types of prob-
lems and conditions within the Kiln,
Previous methods of installation and
concepts should always be examined
closely for any clues or damage that
will better prepare the work force for
the next maintenance period.

There are as many variables in
removing brick as there are in remov-
ing coating. Again, a remote con-
trolled Brokk™ demolition machine is
an appropriate tool for removing the
brick. To remove all of the rubble,
some plants may use a skid steer
loader equipped with a Pneumat O
Ring “Muck it Bucket" (Figure 4) to
take the debris from the kiln and dump
it over the railing of the burn floor.
Some plants may roll out the material
and let it drop into the cooler, while
others remove it through a manhole in
the Kiln. If mucking out through a man-
hole, it is important to place the man-
hole at the top of the kiln before tear
out. When the kiln is rotated, the man-
hole will be on the bottom of the kiln
and in the proper position for muck-
ing. This method avoids rotating the
kiln twice. It is important to examine
the remaining brick to assess its sta-
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Figure 3., Safety cage.

Figure 4. Mucket it Bucket.

bility and ensure it does not pose a
threat to the personnel. The masons
will determine the need to install a
retaining ring to the existing brick
rings on the discharge side of the
exposed brick rings, which will help to
prevent creeping of the existing brick
rings.

Radial alignment of the
brick

It is critical to install the brick perpen-
dicular to the axis of the kiln. If the
bricks are not placed in the proper
alignment, the chance for premature
brick failure will increase greatly.
Operators in the cement industry have
become increasingly uncomfortable
with the old methods for determining
radial alignment and with the amount
of downtime of their kilns due to
improperly installed brick. This was a
driving force behind efforts to design a
simple method that would give an
accurate means to ensure their brick
was installed radially aligned. The
Radialign™ (a laser type device) was
designed and manufactured because
of the demand for a easy to use
device that could ensure radial align-
ment (Figure 5).

The purchase of such an align-
ment device can be justified simply by
the cost of lost brick due to improper
radial alignment. This lost brick also
adds up to premature shutdown of the
kiln and thousands of dollars in lost
production. There is a documented
case of the laser alignment device
being used for the first time inside a
kiln, and the laser’s accuracy discov-
ered an improperly installed retaining
ring. The radial welds that were being
used for reference were found to be
out of alignment. It was also discov-
ered that many of the adjacent radial
welds had varied from weld to weld. In
many kilns, the radial welds have
either been ground down with a
grinder or have worn. With the use of

Figure 5. Radial alignment of brick.




Figure 6. The Bedding Process.

a tape measure and out of tolerance
radial welds, it is very difficult to
expect accuracy and it is typical to
have a tolerance buildup which can
result in brick being installed out of
radial alignment. The laser alignment
device gave the kiln maintenance
supervisor instant feedback and quali-
ty control.

Transportation of brick

and bedding out

While the kiln is being radially aligned,
the staging of material and equipment
is in process. The refractory pallets
and refractory supplies (shim stock,
mortar, etc.) can be organised accord-
ing to what will be needed first.
Depending on the diameter of the kiln,
some plants will begin to stage the
bedding material into the different
areas of the kiln according to the need
per row and the number of rows per
pallet. In larger kilns, a fork truck can
be driven under the bricking machine
scaffold, eliminating the need for stag-
ing since the brick can be driven into
the kiln,

Since there may be a need to roll
the kiln for other repair reasons, the
intentions of the plant’s maintenance
crew should be determined and the
brick staged accordingly. Typically,
the crew will bring in enough brick to
lay 25'/ 8 m to 30" /10 m. This will give
the bedding crew an appropriate
head startr. Other materials for the job
can be used on the intake end of the
kiln, near the end of the bare kiln
shell. For
instance, the refractory saws may be
placed at the intake end of the kiln
since the discharge end will be busy
with the continuous shuttling of mate-
rial and men. It is best if the electrical

service can be supplied from the
intake end of the kiln. Proper lighting
is important for the workers to inspect
their work, and lights shining toward
the discharge end are obviously very
helpful. Once the refractory material,
supplies and equipment are in place,
it is time to lay the first row.

Cutting the first row of brick

Once the kiln has been radially
marked, it must be determined how far
the old brick is out of radial alignment
(variance). This variance will dictate
whether it will be necessary to cut the
first row. A rule of thumb is never to
install a brick which has been cut less
than half of its original length. Some
masons recommend always starting
with a ring of full length brick and then
installing the cut ring. It is important to
stagger the cuts from ring to ring, as
this will stagger the joints and
strengthen each cut row ring. It is also
wise to butter in each brick to strength-
en the installation of the cut rows. After

these rings have been bedded out, the
rings will now be aligned radially and
the use of full length brick can now
proceed.

Bedding of the kiln

The bedding process (Figure 6) is crit-
ical since it is the foundation for the
upper rows of brick. It is important to
watch the rows for radial alignment
and make sure the bricks are staying
true to the kiln shell. The refractory
supplier will provide a published brick
ratio sheet to assist the masons in
staying true to the shell. The masons
must determine how the brick ratio
relates to the actual installation of the
brick to the kiln shell. It is important to
cross check the supplier's ratio sheet
to make sure enough brick is available
to finish the required run. The brick
may run in or out of the radius (Figure
7); this needs to be corrected because
it is important that all of the brick
angles match. All heads, toes, and
heels need to match to ensure proper
refractory lifespan. To correct this
problem, steel shims can be used to
get the brick back into the proper
angle and to match the radius of the
kiln wall.The masons will need to be
aware of kiln distortion, radial welds,
and lineal welds. Rotation of any bad
distortion in the kiln shell down to the
bottom should be considered which
will make it easier to work on these
problem areas. The first row must
start on the centre of the kiln floor; the
brick joints are staggered from row to
row, each stagger measuring half the
width of the row before. The floor
mason will install the lower portion of
the floor and will work toward the
intake end of the kiln. There will be
two other masons on either side of the
floor mason who will work the brick up
the kiln wall and lay brick as high
above the spring line as possible. The
use of a bedding cart (Figure 8) that

Figure 7. Run Out of a Course of Brick.







