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F.L. SMIDTH & CO.

No. Serias | Pag.

I NS TRUCTI!I ONS 24,111 (1) 1
ROTARY KILNS Number of ' .
Lining, inlet end umber of pag 7 Size
Inlet, dry-process kiln, 4-stage
Placement Incl. > A4
Enclosure:

Diagram 24,100 (1)-1 D

See also separately forwarded lining drawing.

Contents:
1. DESCRIPTION OF LINING
2. SPECIFICATION OF MATERIAL
2.1 Castable
2.2 Guiding information
2.3 Reinforcement
3. ' INSTALLATION
3.1 Shuttering
3.2 Preparations before placement
3.3 Preparation of castable
3.4 Placement
4, SETTING AND CURING
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6, ANCHOR FOR CAST LINING
7. KEY TO SKETCH




Bemark!

Nervarende instruktion omhandler de situationer, som vi har erfaring for,
er de oftest forekommende. En udtommende opregning af samtlige tankelige
situationer, som madtte kunne opstd under drift af anlagget/ maskinen/ud-
styret lader sig ikke gore.

Vi skal derfor tilrdde, at sidfremt der matte forekomme en situation, som
ikke er omhandlet i instruktionen, og som kunden ikke er/eller vurderer
sig selv fortrolig med h&ndteringen af, at FLS uden ugrundet ophold
kontaktes med henblik pd indhentelse af nermere vejledning.

Note!

The present instruction manual is concerned with the situations which,
according to our experience, are the most likely to occur. An exhaustive
enumeration of all conceivable situations which may occur during the
operation of the plant/machine/equipment cannot be provided.
Consequently, if a situation should arise, the occurrence of which is not
foreseen in the instruction manual, and which the client is/or feels
unable to handle, we would recommend that FLS is contacted without undue
delay for advice on appropriate action.

Important!

Le présent manuel 4'instructions traite des situations qui, & la lumiére
de nos expériences en la matiére, sont celles que l'on rencontre le plus
souvent. Une énumération exhaustive de toutes les situations susceptibles
de se présenter au cours de l'exploitation de l'usine/la machine/
l'équipement n'est tout simplement pas faisable.

Nous vous invitons par conséquent 3 contacter FLS sans délai afin de
recourir rapidement aux prescriptions plus détaillées Qans le cas ou 1l
intervient une situation qui n'est pas traitée dans le manuel et que le
client n'est pas en mesure d'affronter, ou ne se sent pas en mesure de
le faire.

Achtung!

Die vorliegende Anweilsung behandelt die Situationen, die unserer Erfah-
rung nach am h#dufigsten entstehen. Eine erschipfende Aufz&hlung aller
denkbaren Situationen, die beim Betrieb der Anlage/Maschine/Ausristung
auftreten kénnten, ist nicht mdglich.

Deshalb empfehlen wir, deB falls eine Situation entstehen sollte, die
nicht in der Anwelsung behandelt ist, und mit deren Bew&ltigung der Kunde
nicht vertraut oder in der Lage ist zu bew#ltigen, daB FLS ohne schuld-
haftes Z8gern hinsichtlich der Einholung n#herer Richtlinien benachrich-
tigt wird.

Atencién!

Las presentes instrucciones versan acerca de situaciones que, segun
axperienca obtenida, son las que se originan m&s cominmente. No es fac-
tible listar una ennumeracitén exhaustiva de todas las condiciones imagi-
nables que pudieren surgir durante el sexrvicio de la instalacién/méqui-
na/equipo.

Por consiguente, en el. supuesto de que se originara una situacién que no
ha sido tratada en las instrucciones y con la cual el cliente no estima
estar familiarizado, o no verse en condiciones de solucionarla por si
mismo, se recomienda tomar contacto sin demora infundada con FLS con
miras a solicitar instrucciones de carécter orientatorias.

Observar!

As presentes instrugles tratam de situagdes que, segundo a experiéncia
obtida, s30 as que aparecem com mais frequéncila. N&o & vidvel uma enu-
meracdo exaustiva de todas as condigbes imagindvels que possam surgir
durante o servigo da instalagdo/maquina/equipamento.

Por conseguinte, no caso de surgir uma situag8o que ndoQ tenha sido abor-
dada nas instrugdes e com a8 qual o cliente estima ndo estar familiariza-
do, ou n3o estar en condigdes de a solucicnar, recomenda-se contactar sem
demora a FLS a fim de solicitar instrugdes de caracter orientativo.
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DESCRIPTION OF LINING
The instructions apply to a monolithic lining in the inlet
cone for 4-stage cyclone kilns. The lining consists of
vibrated hydraulic setting castable, anchored to the kiln
shell with Y-anchors as shown on sketch I.

2. SPECIFICATION OF MATERIAL

2.1 Wear-resistant castable
The castable must be of a well-fractionated, hydraulic
setting quality with a good crushing strength and wear
resistance.
Service, temperature in neutral or oxidizing atmosphere:

=1450"C, By service temperature is understood the max,

temperature prescribed by the supplier,
Cold crushing strength, ordinary placement:
Raw, dried: 300-350 kgf/cm?®
After heating to 1000°¢ . 200~300 kgf/cm?
Drying and firing shrinkage after
firing at 1000°C _ max. 0.3%

2.2 Guiding information:

F.KR70-1

The castable may, for instance, contain abt. 30% calcium
aluminate cement, (Al-cement).

A castable of the following chemical composition has
given satisfactory results:

A1203 . : 45.55%
Cal : 5-8%
Fe203 : 0.5-1.0%

Consumption of material : abt. 2 t/m® lining.

Cold crushing strength
for vibrated castable:

Raw, dried: 500~600 kgf/cm?
The castable must not be more than one year old.

Setting should start abt. 3 hours after placement.
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The guiding information is only meant as a help to find
a suitable quality.

Deviations in the chemical analysis are permissible if the
data mentioned in section 2.1 are adhered to.

2.3 Reinforcement

The Y-anchors must be made of heat-resistant steel (Mét. 250
and welded to the kiln shell. For dimensions and position-
ing, see sketch T, i

Use electrodes FLS Mat. 735 or Mat. 736,

3. INSTALLATION

Prepare and place the castable to supplier'!s instructions.
If instructions are missing, the following procedure may
be followed:

3.1 Shuttering

The lining is divided up in a number of equally wide
sections distributed on the circumference. The max. width
of the section should not exceed abt. 1 m. Use 6 mm thick
flat iron (the height corresponding to the thickness of the
lining), for the side shuttering and tack-weld it on to the
kiln shell. The welds should be placed on the outside of
the shuttering, and the welding should be made in such a
way that the flat irons may easily be removed.

The flat irons should havé the same lengths as the cone,

3.2 Preparations before placement

After the section to be placed has been cleaned, the
reinforcement, shuttering, and Xiln shell must be waxed,

The paraffin can be melted in a water bath and be applied
with a brush or sprayed on to form a thin layer.

3.3 Preparation of castable

1f placement instructions are not available from the
supplier, proceed as follows:

Before use, mixing machine and other tools should be
cleaned thoroughly,

The castable must be mixed in a forced-flow mixer.

/MaR
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To obtain a good result, the addition of water must be
S0 accurate that a certain water/castable ratio cannot
be given in advance, because of the minor variations in
the different materials supplied.

Instead we recommend the following check for correct
addition of water:

Add cool water, clean as drinking water, until a consisten-
cy has been obtained permitting manual forming of a solid
ball which cannot crumble. The castable should, however,
not be more moist’ than to permit crumbling the ball when
compressed with the fingers.

Placement should take place not later than 20 minutes after
the addition of water.

3.4 ) Placement

Bar the kiln so that the section to be placed is in the
bottom position.

Pour the castable into the section and vibrate it succes-~
sively with a poker vibrator.

A1 1/2 in ~ 2 in poker vibrator with a frequency of
12.000 strokes/min. is suitable.

Take care to see that the castable is vibrated thoroughly
right from the bottom, and it is necessary to have a man
operating the vibrator all the time as the section is
filled up.

Provided the water content is correct, the castable will
have a viscous consistency when being vibrated.

It is advisable to trial-vibrate the first mixture before
using it. If the castable is too wet, it will become
easy-flowing, and segregate during thorough vibration so
that the fine-grained part of the chamotte aggregate +
the cement will rise to the surface.

If so, the castable must be returned to the mixer and
the water content be reduced by adding dry castable.

If the castable is so dry that it does not become viscous,
and the hole left by the poker vibrator, when pulled slow-
ly out of the castable, does not close, more water must

be added to the castable in the mixer,

Placement must be done continuously, and the section must
be finish~placed within one hour, reckoned from the addi-
tion of water to the first mixture,

/MaR
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The surface of the vibrated castable will become horizon-
tal, and it is therefore necessary to round off the sur-

face layer with a trowel while the vibrator is operating,
The lining should not become multi-edged.

With regard to bleedings later on, the surface must be
rough and not be glazed or plastered.

If the section is cast in one continuous length, it is
essential to cut relief joints before the mass starts set-
ting, the distance between the joints being abt. 800 mm.

The relief joints must be as thin as possible and may be
cut with trowel, saw blade, knife or the like.

The joints must be cut at least half-way through the lining.

The relief joints serve to control the cracks when the
castable shrinks during drying and heating.

The finish-vibrated castable has the correct consistency
when it sways gently when beating it with a maul.

It is appropiate to cast every second section, and to cast

the interjacent sections after having removed the side
shuttering.

It is not necessary to insert paper or other material be-
tween the sections so as to form relief joints, because
the castable will crack in the division lines during drying.

It will take 2-3 hours before the castable has cured so
much that the kiln can be turned.

Abt. 4 hours after placement the castable starts to be-—

The placed castable should be kept moist for at least

A longer curing time will give still better results.

The castable can be kept moist, for instance, with wet
sacks which are nailed carefully to the castable. When
the sacks become dry they have to be sprayed with water,

L, SETTING AND CURING
come warm,
24 hours.

5. DRYING

F-5570-%

When heating the kiln in the usual manner, i.e. at least
2% hours before sintering temperature is obtained, ad-
ditional drying time is unnecessary.
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Thickness of lining

a 150 180 200 230 250
Anchor height b 100 120 | 135 155 165
Anchor base c 25 25 50 50 50
Anchor width d 150 190 170 210 230
Anchor material Mat.250 e 20x5 20x5 25x6 25x6 25x6
Pitch T abt.| 250 250 300 300 350
Anchor pairs per m? g abt, 16 16 11 11 8
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__KEY TO SKETCH

Y—anchors

Wear-resistant castable
Relief joint ,
- 8ide shuttering - .

Development "
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