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Densit® wear protection in

The cement Industry

- ensures continuous operation of critical components

Continuous operation Is
essantial to maximise
retlum on investment in
a cement plant. For
economical running,
maintenance costs must
be minimised through-
out the plant, requiring
engineering skill and
reliable components so
that shutdowns can be
scheduled.

In particularthe heart of the
process, the kiln, must always
run as first priorty. Urscheduled
shutdowrs must be avoided,
primarily to aveid production
loss but also to minimise
mairtenance costs.

Keaping engmly consumption
low is also an important factorin
running an ecoromical plart,
affecting many aspacts of
process flow and component
salection. Compliance with
erwvironmental dust control
legislation is an increasing and
wvital pricrity.

Densit™ wear protection systems
is auseful tool in the ongoing
battle for continuous
improwiemeant and minimum
operating costs. Reliablke wear
linings amre essantial for effactive
maintenance planning, and a
Densit™ solution offars both
reliability and long |ife: lass
frequent planned maintanance,
no unscheduled maintenarce
and no unexpected lsaks.
Densit™ wear protection systems
can be designed to minimisa
heat loss in components, ducts
ard pipas.

Densit D
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Aroas applicablo for DENSIT®

0 -400°C
2 T0F)

400 - 1200°C
FEe-2ieR

Shade matches
oparating
tamparatura:

High electricity consumption
operation, therefore operates
most at off-poak alectricity rates.
General process parameters
relevant for waar:

Raw rmeal dust, low tempearature.

COMPONENTS
Voertical raw maal mill:

Lmper housing.

Raw meal mill saparator.
Dadusting pips:
Wil to cyclonefilter [pipe
E=nds + inlet to filker).
Dedusting pipe:
Wil to cyclonefsilo (pips +
pipe bends).

Raw meal dedusting cyclona.

CEMENT MILLING SECTOR

Continuous operation critical.

General process parameters
relevant for wear:

Raw meal and clinker dust, high
temperature, alkali environment.

COMPONENTS
Riser pipe for 15 stage preheater
cyclone: Duct + bends.
First stage preheater cyclona,

Tertiary air duct:
Dot + bB=nds.

Tartiary air setlling chambers.

COAL FIRING

Continuous operation critical.
General process parameters
relevant for wear:
Cioal dust, fly ash, low temparatuns,

COMPONENTS
Yartical coal mill:

Complete housing.

Coal mill separator.

Dedusting pipe:
Cyelone tofiter [pips bends,
inlet to filter),

Coal burner:
Inket o coal burner

CEMENT MILL

General process parameters
relevant for wear:
Cement/slag

dust

Low temparatumes.

COMPONENTS

Grate coolar:
Strategic parls.

Dedusting duct:
Clinker cooler to cyclans.

Cychone to fitker [pipe + pipe
t=ndz + ket to filker).

Dedusting cyelone.

Wartical cemant mill:
Top part housing.

High-afficiency separator.
Dedusting cyelones.

Pipe to cement stock:
Separator to filter (pipes +
pipe berds + inlet to filker).

Chiain conveyors.




FLEXIBLE LININGS

Tha intrinsic natume of Darsit® waar
lining systams means that they ara
completaly joinlass, and can ba
formad inta any gaametry. This flesi-
bility prowidas tha capability for
installing saam lsdy graduatad
accantric linings of variabla thickness.
In this way the mog economical lining
golution is achievad, thicker
protaction baing appliad wharawaar
is most extrama, and thinnar
protaction whare |ess wear ooours,
with smooth graduation in betwean.
This faatura is particulary
recommendad for lining componants
such @ pipas, ducts and cyclones,
wharm waar axposura varies within
tha componant. Forthe same raason,
accantric linings are agpeacially
racommandad for pipa bands

IN-SITU INSTALLATION

Densit® wear protaction is applied
by casting, trowelling or spraying,
depending uponthe componant siza
and gaomatry. Dansulate insulatad
linings are suitable for high-
tarmparature applications whara
minimising haat bss is critical.

DENSIT® COMPOMNENTS
Pra-linad Dansit* components in
any geometry are also available, for
situatiors whara in-situ lining is
impractical or uneconomical.

General

Technical Guidelines

The lifetime of Densit®
wear protection
increases with reduction
in particle size, slower
particle velocity, and a
smaller angle of particle
impact.

Wear rates increasa
exponantially with particla
velocity.

Wear rates increasa with
hardness and angularity of
particles, determined by media
mineralogy and physical form.

Aefation of partiche size fo angle of Mcidence

AP

Relation of perticie 5ie to s velocity



Deta sheet

Densit® WearFlex 500
Densit® WearCast 500

- ambient temperature wear protection

Densit® WearFlex 500 and Densit® WearCast 500 wear-resistant lining provide

excellent protection against low to moderate wear, at process temperatures of up

to 400°C (750°F).

TECHNICAL DATA

The technical data depend upon curing temperature. The figures given are typical
for 28 days curing at 20°C.

Densit® Densit®

PROPERTIES Standard
WearFlex 500 WearCast 500
Density kg/m°(Ib/ft®) EN 1015-6 2400(149.8) 2400(149.8)
Compressive strength EN 12190 100 130
Mpa
Flexural strength
Mpa EN 196-1 16 16
Casting shrinkage
vol. % 0.2 0.2
Thermal conductivity
W/mocC 1.5 15
Egsgrlgi%r:]t ofthermal EN 1770 10X 10'2 LOX 10_2
1/°C(1/°F) (5.6 X 107™) (5.6 X 107)
Maximum service
Temperature 400 (750) 400 (750)
OC(OF)
Abrasion
resistance DIN 52108 25-35 25-35
cm®/50cm?
Er_05|on3re5|stance 55 60
min/cm
;)rg:eangcal composition 16 16
82 82

%SiO2

Typical thickness
mm(in)

20 - 50 (0.8 - 2.0)

20 - 50 (0.8 - 2.0)




Defa sheet

Densit® WearFlex 1000
Densit® WearCast 1000

- Moderate temperature wear protection

Densit® WearFlex 1000 and Densit® WearCast 1000 wear-resistant lining provide
excellent protection against moderate to severe wear, at process temperatures of

up to 400°C (750°F).

TECHNICAL DATA

The technical data depend upon curing temperature. The figures given are typical

for 28 days curing at 20°C.

Densit® Densit®

PROPERTIES Standard
WearFlex 1000 WearCast 1000
Density kg/m°(Ib/ft®) EN 1015-6 2750 2750
Compressive strength EN 12190 130 150
Mpa
Flexural strength EN 196-1 18 20
Mpa
Casting shrinkage
vol. % 0.2 0.2
Theromal conductivity 15 15
w/m°C
Coefficient of thermal -5 -5
. 1.0X 10 1.0X 10

Expansion EN 1770 5 5
1/°C(1/°F) (5.6 X 10™) (5.6 X107)
Maximum service
Temperature 400 (750) 400 (750)
OC(OF)
Abrasion
resistance DIN 52108 1.7-2.0 1.7-20
cm®/50cm?
Er_05|on3re5|stance 70 80
min/cm
Chemical composition
%CaO 21 21
%SiO; 16 16
%Al,03+TiO, 58 58

Typical thickness
mm(in)

20 - 50 (0.8 - 2.0)

20 - 50 (0.8 - 2.0)




Defa sheet

Densit® WearFlex 2000
Densit® WearCast 2000

- Moderate temperature wear protection

Densit® WearFlex 2000 and Densit® WearCast 2000 wear-resistant lining provide
superior protection against moderate to severe wear, at process temperatures of
up to 400°C (750°F).

TECHNICAL DATA
The technical data depend upon curing temperature. The figures given are typical
for 28 days curing at 20°C.

Densit® Densit®

PROPERTIES Standard
WearFlex 2000 WearCast 2000
Density kg/m°(Ib/ft®) EN 1015-6 2850 (177.9) 2850 (177.9)
Compressive strength EN 12190 160 170
Mpa
Flexural strength EN 196-1 20 23
Mpa
Casting shrinkage
Vol. % 0.2 0.2
Thermal conductivity 15 15
w/m°C
Coefficient of thermal -5 -5
. 1.0X 10 1.0X 10

Expansion EN 1770 5 5
1/°C(1/°F) (5.6 X 10™) (5.6 X107)
Maximum service
Temperature 400 (750) 400 (750)
OC(OF)
Abrasion
resistance DIN 52108 05-1.0 05-1.0
cm®/50cm?
Er_05|on3re5|stance 130 140
min/cm
Chemical composition
%CaO 14 14
%SiO; 30 30
%Al,03+TiO, 53 53
Typical thickness 20 - 50 (0.8 - 2.0) 20 - 50 (0.8 - 2.0)
mm(in)




Deta sheet

Densit® WearFlex 2000 HT
Densit® WearCast 2000 HT

- Superior ambient temperature wear protection

Densit® WearFlex 2000 HT and Densit® WearCast 2000 HT wear-resistant lining
provide superior protection against moderate to severe wear, at process
temperatures of up to 1200°C (2190°F). Combined with insulation, these linings

minimize loss of process heat radiation.

TECHNICAL DATA

The technical data depend upon curing temperature. The figures given are typical

for 28 days curing at 20°C.

Densit® Densit®

PROPERTIES Standard
WearFlex 2000 HT | WearCast 2000 HT
Density kg/m°(lb/ft®) EN 1015-6 2970 (185.40 3000 (187.3)
Compressive strength EN 12190 135 170
Mpa
Flexural strength EN 196-1 15 16
Mpa
Casting shrinkage
Vol. % 0.2 0.2
Thermal conductivity
wimeC 15 1.5
Coefficient of thermal -5 -5
. 1.0X 10 1.0X 10

Expansion EN 1770 5 5
1°C(1/°F) (5.6 X 10®) (5.6 X 10®)
Maximum service
Temperature 1200 (2190) 1200 (2190)
°C(°F)
Shrinkage after firing at
500°C % 0.1 0.1
Shrinkage after firing at
800°C % 0.3 0.3
Shrinkage after firing at
1200 °C % 0.3 03
Abrasion
resistance DIN 52108 05-1.0 05-1.0
cm®50cm?
E(05|0n3re5|stance 140 175
min/cm
Chemical composition
%CaO 6 6
%SiO> 7 7
%Al,03+TiO; 84 84

Typical thickness
mm(in)

20 - 50 (0.8 - 2.0)

20 - 50 (0.8 - 2.0)
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