Service & Maintenance

et
g

B

‘Tetra Centri® Self-cleaning Separators

614HGV-14C
614HGV-74C
614HGV-74C
614HGV-74C

714HGV-14C
714HGV-14C
714HGV-74C
714 HGV-74C
714HGV-74C
714HGV-34C
714HGV-34C

518HGV-74C
518HGV-74C
S18HGV-74C
WD 518HGV-74C

$T0 UgImogr Imo>

BM 618HGV-14C
C 618HGV-74C
. F  618HGV-74C
H 618HGV:74C
"W 618HGV-74C
BB 618HGV-34C
D 618HGV-34C
WD 618HGV-34C

D '718HGV-74C
C 718HGV-74C
H 718HGV-74C
W  718HGV-74C

BM 818HGV-14C
BB 818HGV-34C
H 818HGV-74C
W 818HGV-74C
C 818HGV-74C

Product No.: .

881208-01-01 "

881208-01-01
881208-01-01
881208-01-01

881208-02-01
881208-02-01
881208-02-01
881208-02-01
881208-02-01

" 881208-02-01

881208-02-01

881209-01-01
881209-01-01
881209-01-01

881209-01-01

881209-02-02
881209-02-02
881209-02-02
881209-02-02
881209-02-02
881209-02-02
881209-02-02
881209-02-02

881209-03-01
881209-03-01

~ 881209-03-01 .
-, 881209-03-01 .

§81210-01-04
881210-01-04
881210-01-04
881210-01-04
881210-01-04

Product No.:

Multiple

Book No.:

575874-02 Rev. 1



walter
Machinery World


Alfa Laval Tumba AB
Separator Manuals, dept. PPDM

" . SE:147 80 Tumba, Sweden

Telephone: +46 8 530 650 00
Telefax: +46 8 530 310 40

Printed in Sweden, 04-11

© Alfa Laval Tumba AB 2004

This publication or any part thereof may not be

- reproduced or transmitted by any process or

means without prior written permission of
Alfa Laval Tumba AB.


walter
Machinery World


Contents

Safety Instructions
1.1 Warning signs in text
1.2 Environmental issues

1.3 Reqm‘re‘m'ents“ of personnel

General advice

2.1 Identification and safety signs.on the

machine
2.2 The maintenance concept
2.3 Major bowl parts
24 Vibration '
2.5 Cleaning
2.6 Lubrication
27 Shut-downs
2.8 Before starting the overhaul
2.9 Ball and roller bearings
2.10 Tigﬁfe’ning of screws

Directions for maintenance |
3.1 Intermedlate service (every 3rd month *) IS

3.2 Ma;or service *
(once a year **) MS

3.3 Vibration report (separator)

Dismantling/Assembly

41 Main parts

4.2 Inlet

4.3 Outlets (twin phase separators)
4.4 Outlet (single phase separators)
4.5 Machine top part

4.6 Separator bowl

,
12
13

15

16
19
24.

27

26

29
29

30
31
33

35

et

36

38

39

41
43
45
49
62
73
75



4.7 Paring disc device for operating water

4.8 Operating water module (OWMC)

49 Frame parts

4.10 Vertical driving device

4.11 Horizontal driving device

4.12 Remote controlled brake (pneumatic)

4,13 Speed sensor for re‘rnzéte'indication (option)
4.14 Vibration sensor (opti‘on).' |
4.15 Lock switch (option)

416 I\‘Il‘ovto'r‘ ‘ | |

4.17 Mounting on the foundation feet
Lubrication

5.1 Lub‘r‘ic"étiori;of electric motor

5.2 Lubriéants

121
126
131
133
157
166
170
171

172

173
177

179

180
181

A e R . .



Study instruction manuals and observe the
warnings before installation, operation,
sérvice and maintenance.

Not following the instructions can result in
serious accidents.

In order to make the information clear only foreseeable conditions
have been considered. No warnings are given, therefore, for
situations arising from the unintended usage of the machine and its
tools.
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1 Safety Instructions |

The centrifuge includes parts that rotate at high
speed. This means that:

¢ Kinetic energy is high
o Great forces are generated

¢ Stopping time is long

Manufacturing tolerances are extremely fine.
Rotating parts are carefully balanced to reduce
undesired vibrations that can cause a breakdown.
Material properties have been considered
carefully during désign to withstand stress and
fatigue. ' '

The separator is designed and supplied for a
specific separation duty (type of liquid, rotational
speed, temperature, density etc.) and must not be
used for any other purpose.

Incorrect operation and mainteriance can result in
unbalance due to build-up of sediment, reduction
of material strength, etc., that subsequently could
lead to serious damage and/or injury.

The..folloWiﬁ‘g basic safety instructions therefore

apply:‘ _

e Use the ﬁeparatOr only for the purpose
and parameter range specified by
Alfa Laval. . :

e Strictly follow the inst‘ruétiohs for
installation, operation and maintenance.

¢ Ensure that personnel are competent and
have sufficient knowledge of maintenance
and operation, especially concerning’
emergency stopping procedures.

¢ Use only Alfa Laval 'genUine spare parts
and the special tools supplied.



1 Safety Instructions

Disintegration hazards

When power cables are connected,
always check direction of motor rotation.
If incorrect, vital rotating parts could
UNSCrew.

§01512F

If excessive vibration occurs, Spop
separator and keep bow! filled with
liquid during rundown.

S01512N3

Use the separator only for the purpose ‘ » .
and parameter range spécified by o i
Alfa Laval. , ! B

sois12p1

Check that the gear ratio is correct for
power frequency used. If incorrect,
subsequent overspeed may result in a
serious break down.

509512L1

Since the séparator is equipped with a
frequency controlled motor, it is
extremely important to ensure that the
motor speed does not exceed the
allowed maximum speed. A serious
break down may be the consequence.

Welding or heating of parfs that rotate
can seriously affect material strength.

S0151241

Wear on the large lock ring thread must
not exceed safety limit. ¢-mark on lock
ring must not pass opposite ¢-mark by
more than specified distance.

S01512G1

Inspect regularly for corrosion and
erosion damage. Inspect frequently if
process liquid is corrosive or erosive.

S01512H}




1 Safely Instructions

Entrapment hazards

Make sure that rotating parts have come
to a complete standstill before starting
any dismantling work.

To avoid accidental start, switch off and
lock power supply before starting any
dismantling work.

Assemble thé machine completely

before start. All covers and guards must
be in place. -

Electrical hazard

Follow local regulations for electrical
installation and earthing (grounding).

To avoid dccidental start, switch off and
‘lock power supply before starting any
A disma‘ht,ling work.

Crush hazards

Use correct lifting tools and follow lifting
instructions.

Do not work under a hanging load.

50151201

© S0154261

50151271

S01S12M1

$01512Y1




1 Safely Instructions

10

" Noise hazards

e Use ear protection in noisy
environments.

Burn hazards

* Lubrication oil and various machine
surfaces’can be hot and cause burns.

Skin irritation haZards A

When using chemical cleaning agents,
make sure you follow the general rules
and suppliers recommendation
regarding ventilation, personell
protection etc.

Use of lubrications in various situations.

501512091

S0512A1

S0151201 _



1 Safely Instructions

Cut hazards

« Sharp edges on bowl discs and threads
can cause cuts.

50151281

« Risk for accidental release of snap rings

and springs when dismantling and -
assemby.

. soisizct -

Health h‘ézar’d |

* Risk for unhealthy dust when handling
friction blocks/pads. Use a dust mask to
make sure not to inhalate any dust

- soistave



1 Safety Instructions '

1.1 Warning signs in text

Pay attention to the safety instructions in this

manual. Below are definitions of the three grades
of warning signs used in the text where there isa
l’lSk for |n]ury to personnel

@ " DANGER

Type of hazard

. DANGER indicates an imminently -
hazardous situation which, if not avonded
WI|| result in death or serious m;ury

- u WARNING

-Type of hazard

WARNING indicates a potentially
hazardous situation which, if not avoided,
could result in death or serious injury.

’ : ' CAUTION
Type of hazard
CAUTION indicates a potentially
hazardous situation which, if not avoided,
may result in minor or moderate injury.

'NOTE

NOTE indicates a potentially hazardous
~ situation which, if not avoided, may result
in property damage.

12




1 Safely Instructions

1.2 Environmental issues

Unpacking

Packing material consists of wood, plastics,
cardboard boxes and in some cases metal straps.

Wood and cardboard boxes can be reused,
recycled or used for énergy recovery.

Plastics should be re‘cycled or burnt at a licensed
waste incineration plant. o '

Metal straps should be sent for material recycling.

Maintenance
During maintenance oil and wear parts in the
machine are replaced.

Oil must be taken care of in agreement with local
regulations.

Rubber and plastics should be burnt at a licensed
waste incineration plant. If not available they
should be disposed to a suitable licensed land fill
site.

Bearings and other metal parts should be sent to
a licensed handler for material recycling.

Seal ringé and friction linings should be disposed
to a licensed land fill site. Check your local
regulations.

Worn out or defected electronic parts should be.k
sent to a licensed handler for material recycling.




1 Safety Instructions

13 Requirements of
‘personnel

Only skilled or instructed persons aré allowed to
operate the machine, e.g. operating and
maintenance staff.

« Skilled person: A person with technical

~ knowledge or sufficient éxperience to enable
him-or her to perceive risks and to avoid
hazards which electrlcny/rnechanlcs can
create.

* Instructed person: A person adequately
advised or supervised by a skilled person to
enable him or her to perceive risks and to
avoid hazards which electncuty/mechamcs
can create.

In some cases specual skllled personnel may
need to be hired, like eIectrncuans and others. In
'some of these cases the personnel has to be
certified aécording to local regu_latlo_ns with
experience of similar types of work.

.14




2 General advi_ce
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2.1 lIdentification and safety signs on the machine 2 General advice

2.1 Identification and
safety signs on the
machine

Alfg Laval ref. 553766, rev. 2

3\/—4\/\

ped

BOSEITE st

1. Machine plate

)
°
i

.-‘-: 'i'e'tia ﬁa'l'(
Separator : :
Manufacturing serial No / Year
Product No
Machine top part
Outlet
Bowl

W
)

S0061421

|

Machine bottom part

Max. speed (bowl)

Direction of rotation (bowl)
Speed motor shaft

El. current frequency
Recommended motor power
Max. density of feed

Max. density of sediment

‘Max. density of operating liquid
. Process temperature min./max.

16



2 General advice 2.1 Identification and safety signs on the machine

3. Safety label
Text on label:
WARNING

Read the instruction manuals before installation,
operation and maintenance. Consider inspection
intervals.

Failure to strictly follow instructions can lead to
fatal injury.

If excessive vibration occurs, stop separator and
keep bowl filled with liquid during rundown.

Qut of balance vibration will become worse if bow!
is not full.

Separator must stop rotating before any
dismantling work is started.

4, Name plate

5. Arrow

Indicating direction of rotation.

7. Power supply frequency, all separators
except BM/BB/C/H/W/818

Power supply frequency,
BM/BB/C/H/W/818 (spec. 881210-01-03)

f WARNING

Disintegration hazard

This machine must never be operated with high
bowl speed that is greater than 4607 r/min.

S0063221

! A+ Tetra Pak

1271491021

Power supply frequency BM/BB/C/H/W/818

17

SDOGION1

S0068811

S0063111
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2.1 Identification and safety signs on the machine

2 General a'dvice

18

Stop, follow the lifting instruction.

This transport label is not permanently fixed
to the separator.

Space reserved for plate indicating
representative

2: Tetra Pak

S 2.
el g

- J—— [ A—
S . R
3.’--—- Q._._
a. .. |- RO,

$0069141




2 General advice

22 The maintenénce concepf

2.2 The maintenance
cOncept

A centrifugal separator is capable of generating
great forces in all directions and is subject to the
law of centrifugal force.

The separator, like any other machine is subject
to wear. Corrosion, erosion and just ordinary wear
due to normal operation, all take their toll.

To ensure safe and efficient operation over a long
period, certain parts will by and by have to be

. replaced. Proper care and maintenance will
~prolong the life of the separator and ensure good
performance.

WARNING |
A Disintegration hazards
Worn, eroded or irhbroperly'-assembled
machine parts may cause severe damage.

~ Follow maintenance instructions and check
for possible damage

2.2.1 Forms of maintenance

Two forms of maintenance exist: Preventive
maintenance and Corrective maintenance.
Preventive maintenance can be defined and
planned, corrective maintenance cannot. This
instruction book takes primarily preventive
maintenance into consideration, but it also covers
the normal requirements for corrective
maintenance.

19
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2.2 The maintenance concept

2 Gene_ral advice

2.2.2 Maintenance strategy

The customer decides what form of maintenance
or combination of forms shall be put into practice,
depending on local conditions. The following
specification shows the different forms of
maintenance in relation to the System
effectiveness.

Preventive maintenance
Predictable

System
effectiveness

Corrective maintenance
Uncertain

Uncertain availability / production.

Economy High availability/production.
Maintenance costs according to -Maintenance costs unknown.
budget.
Production Service according to plan. Unexpected production break.
availability
Reliability Maintenance at known intervals. Maintenance at unforeseeable

intervals.

Maintainability Easy to disassemble,

Disassembly made difficult by dirt and
lack of lubrication

properly trained personnel.

Service Personnel and spares available Preparedness uncertain
preparedness (either at customer or by service-
agreement with the supplier).
Performance Known. Performance checked Deterioration of performance identified
periodically. too late. '
Safety Periodically checked safety by Checking of safety must be carried out

according to a separate programme
for inspections to be found in the
Directions for Maintenance.

Preventive maintenance reduces the risk of
unexpected stoppages to a minimum. The
different forms of maintenance are often used in
combinations to give the best System
effectiveness for the customer.

20
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2 General advice 2.2 The maintenance concept

2.2.3 Direction for maintenance /
maintenance log

With preventive maintenance the directions for _ .
maintenance state what is to be checked and oA e

replaced at recommended intervals. —_ —
The directions also state what is to be checked =
from a safety point of view. The directions serve EETTT EET
as a check list for different sub-actions when used e

for corrective maintenance. The directions for S g

maintenance can be used as a maintenance log
and a work sheet for performing the actions
recommended by the supplier.

IS Intermediate service.
Includes inlet, outlet, bowl and friction linings.

MS Major service

Includes the actions taken for intermediate
service (IS) as weli as the driving device.

2.2.4 Kits of spares

The kits of spares available for intermediate
service (IS) and major service (MS) include the
spares that are to replace the corresponding
existing parts in the separator with preventive
service (periodically).

Note that the parts for IS are not included in the
MS kit.

The contents of the service kits are described in
the Spare Parts Catalogue.

S0117819

IS-kit contains: _

o Seals, gaskets, O-rings
e Valve plugs, wear rings
e Lubricants

.- MS-kit contains:

Seals, gaskets, O-rings
Ball bearings

Rubber buffers

Elastic plates

Friction pad

Height adjusting rings
USIT-rings

In addition there is a service kit (rubber cushions)
for foundation feet to be used every third year.

21
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2.2 The maintenance concept

2 QGeneral advice

The kits of spares can also be used at corrective
maintenance from a preparedness point of view.
With preventive service the parts included in the
kits are to replace corresponding existing parts in
the separator to safeguard an operation free of
problems till next overhaul.

2.2.5 Stock of spares at the
customer

IS-kit shall always be available at the operation
place.

MS-kit should always be available at the
operation place.

If special difficulties exist, such as

* along distance to the service unit

1

“e ' commercial problems

» demands for a high production availability

both kits should be available.

§0137231

NOTE
Always use Alfa Laval genuine parts as

otherwise the warranty will become invalid.

Alfa Laval takés no responsibility for the safe
-operation of the equipment if non-genuine
spare parts are used.

WARNING

A Disintegration hazards

Use of imitation parts may cause severe
damage.

22



2 General advice

2.2 The maintenance concep’t

2.2.6 Safety inspections

Preventive maintenance

The directions for maintenance prescribe the
safety inspections which, with preventive
maintenance, are periodically followed up by the
user. In doing so he will discover any defects
before safety is jeopardized.

Corrective maintenance

With corrective maintenance the safety
inspections according to the directions for
maintenance rust be carried out specially from a
separate program by the user. '

23



2.3 Major bowl parts

2' General aavice

2.3 Major bowl parts

2.3.1 Balancing

Alfa Laval separator bowls are statically and
dynamically factory balanced as compléte bow!
assemblies.

e Therefore, major bowl parts cannot be
replaced without rebalancing the éntire bowl.

Bowl parts must never be interchanged from one
machine to an other. This is just as imperative
where machines of the same or a similar type are
concerned. The bowl parts of each machine are

stamped with the machine manufacturing.-number

or the last three digits of that number.

2.3.2 Locating means

The bowl parts are assembled in a certain relative
position to each other. Alignment marks; guide
pins and lugs are provided on major parts and
must be undamaged and legible.

e Never operate the machine when these
locating means are not in the proper relative
position, or are illegible.

24
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2 General advice

2.3 Major bow! parts

2.3.3 Handling

Great forces are generated when a separator
bowl rotates. Its parts must, therefore, be high-
precision- made to ensure perfect relative fit. The
size of the bowl parts may easily give the
impression that they need not be handled with the
-care that is, in fact, essential where precision-
made articles are concerned. Any carelessnéss
in this respect will very likely result in seizure
damage.

Besides, the risk of seizure will increase when
two or more parts in contact with each other are
made of stainless steel and not properly
lubricated. '

Handle all bowl parts very gently. Always put
them on a clean and soft base. By way of
example, the contact surface (A) of a lock ring
provided with external thread should never rest on
a dirty base. Scratches and dirt particles on
contact and guiding surfaces as well as on
threads must be avoided.

A. Contact surface )
B. C/eaﬁ and soft base (e.g. a rubber mat)

25
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2.3 Major bowl! parts

2 General advice

Use the lock ring lifting tools, if any. Even when
the ring can be lifted by hand it may be difficuit to
put it gently on the bowl body. Denting may be the
result if the ring thuds against the bow! body.

Align the hoisting device very exactly when
assembling and disassembling. Never use a hoist
that works jerkily. Use a lifting hook with catch.

26
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2 @eneral advice

2.4 Vibration

2.4 Vibration

Abnormal vibration or noises are clues that
something is wrong. Stop the machine and look
for the cause. -

Vibration may occur, for shorter period, during the
start. This is normal and pass without danger.

WARNING
A Disintegration hazard
When excessive vibration occurs, stop

separator and keep bow! filled with liquid
during rundown.

‘The cause of the vibratiohs must be
identified and corrected before the separator
is restarted. Excessive vibrations may be due

~ to incorrect assembly or poor cleaning of the

- bowl. '

27
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2.5 Cleaning 2 General advice

2.5 Cleaning

When using chemical cleaning agents,
observe general rules and the supplier's
recommendations as to ventilation, personal
protection etc.

2.5.1 Frame/ Motor

Never wash down a separator with a direct water
stream. Totally enclosed motors can be damaged
by direct hosing to the same extent as open
motors and even more than those, because:

1. many operators believe that these motors are ~ N\ 7Y
: E AN
sealed, and normally they are not. | L %02 p=
2. awater jet played on these motors will —— K.
produce an internal vacuum, which will suck . [ —
the water between the metal-to-metal contact

surfaces into the windings, and this water
cannat escape.

3. water directed on a hot motor may cause

condensation, and subsequently produce —— "

grounding and internal corrosion. ,’-:@ -)
The external cleaning of the machine shouid be ‘ : =2
restricted to brushing, sponging or wiping while M

the motor is funning or is still hot.

N/
ZHTT,

7
=3

GO0S45111

Be careful even when the motor is equipped with
a protecting hood. Never play a water jet on the
ventilation grill of the hood.

© GOB66511
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2 General advice

2.6 Lubrication

2.5.2 Brake lining

To degrease the lining and the corresponding
friction surface use a suitable degreasing agent.

253 Other parts

Use white spirit, cleaning kerosene or any other
solvent with equivalent properties.

2.6 Lubrication

Wipe and oil all parts after cleaning. Protect the
parts against dust and dirt when not to be
mounted at once. Follow strictly the lubrication
instructions given for the bowl lock ring joint.

2.7 Shut-downs

If the machine is shut down for some time, the
bowl should not be left on the spindle, and its
O-rings should be removed. Apply some oil on the
bowl spindle taper for rust protection.

When the machine is to be set in operation again:

After some weeks v
* Lubricate top bearing with some drops of oil

*  Wipe the bowl spindle taper clean. Apply a
few drops of oil (absolutely not Molykote) to
the spindle taper. Wipe off with a clean cloth.

» Fit and lubricate the O-rings in the bowl.
Reinstall the bowl.

e  Check electric insulation in' motor.
If necessary, dry up the motor to obtain
correct insulation value.

* Flush the pipings clean.
After some months, further actions
e Fit and fubricate new O-rings in the bowl.

e Check the rubber discs between motor shaft
and worm wheel shaft with respect to cracks.
Replace if necessary.

[ E
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2.8 Before starting the overhaul

2 General advice

2.8 Before starting the
overhaul

Try to form a conception of the machine action.
The observations may be very useful when you
have to decide whether a part should be
replaced. -

* Note visible leakage.

+ Initiate some ejections and check the ejecting
function. .

¢ Note symptoms which you regard as differing
from normal machine running.

The trouble tracing schedules may be of some
help, see Operator's Manual.

However, the working experience gained from
similar estimations will be the best aid.

30

GDG66913




2 General advice

2.9 Ball and roller
bearings

Use the greatest cleanliness when handling
rolling bearings. Avoid unnecessary dismounting
of bearings. Do not refit a used bearing. Always
replace it with a new one.

Important: Special design bearings for the
bowl spindle

The bearings used for the bowl spindle are
specifically designed to withstand the speed,
vibration, temperature and load characteristics of
high-speed separators.

Do not use other bearings than those stated in
the Spare Parts Catalogue.

A bearing that in appearance looks equivalent to
the correct bearing may be considerably different
from the latter in various respects: inside
clearances, design and tolerances of the cage
and ball (roller) races as well as material and heat
treatment. Any deviation from the correct
bearing may cause a serious breakdown.

2.9.1 Dismounting

Detach the bearing from its seat by pressing
against the race having the tightest fit. Use a
puller or & special tool. Thus, apply the pressure
to the inner race when the bearing sits tightly on
the shaft, and to the outer race when the bearing
is tightly fitted in the housing respectively.

Arrange dismounted bearings and other parts in
assembling order to avoid confusion.

Check the shaft end and the bearing seat in the
housing for damage indicating that the bearing
has rotated on the shaft, and in the housing
respectively. Replace the damaged part, if the
faults cannot be remedied by polishing orin some
other way.

2.9 Ball and roller bearings

50587321

HwWh o~

Quter race
Ball/roller
Inner race
Cage

GDE54111
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2.9 Ball and rolfer bearings

2 @General advice

2.9.2 Fitting

Leave new bearings in original wrapping until
ready to fit. The antirust agent protecting a new
bearing need not to be removed.

Fit a bearing on a shaft by pressure applied to the
inner race and in a housing by pressure applied to
the outer race. Use a suitable piece of pipe or a
metal drift and a hammer. Never strike the
bearing directly.

When mounting ball bearings on the spindle and
worm as described below, the bearings must be
heated in oil to max 125 °C.

GDB54311

NOTE

Heat the bearing in a clean container with
cover.

Use only clean oil with a flash point above
250 °C.

The bearing must be well covered by the ol
and must not be in direct contact with the
sides or bottom of the container, Place the
beanng on some Kind of support or suspend
it in the oil bath.

Q0654411

2.9.3 Angular contact ball
bearings
Always fit single-row angular contact ball bearings

with the wide shoulder of the inner race facing
upwards.

NOTE

~ Observe that it is extremely important that
this bearing is positioned correct.

A bearing of this kind turned upside down
cannot carry any load. It collapses when
loaded resulting in serious breakdown of the
machine.

32
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2 General advice

2.10 Tightening of screws

2.10 Tightening of screws

When tightening screws, use the torques stated in
the table below unless otherwise stated. The
figures apply to lubricated screws tightened with a

torque wrench.

METRIC THREAD
Torque in Nm
Thread [ Stainless Carbon
steel steel
M6 7 8
M8 17 .20
| M10° 33 39
Mi12 57 68
M16 140 155
‘M20 275 | 325
M24 470 570

33




2.10 Tightening of screws

2 General advice

34
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3.1 Intermediate service (every 3rd month ) IS 3 Directions for maintenance

3.1 Intermediate service
(every 3rd month *) IS
To be carried out by customer or supplier.

The IS-kit spares are to be used.

‘Main parts and operations Remarks Done

Inlet/ outlet

Renew rubber rings / packings included in the IS-kit

Check parts for wear / erosion / corrosion / damage.
Rectify any surface damage

Check height adjustments

Check wobble and eccentricity

Separator bowl

Renew rubber rings / packings included in the 1S-kit

Renew valve plugs for operating slide and bowl hood seal
ring

Clean and inspect all bowl parts for erosion / corrosion /
damage. Rectify any surface damage

Clean and inspect nave of bowl body

Clean and treat lock ring threads. See

Check disc stack pressure

Check bow! spindle taper for run-out. Rectify any surface
damage

Paring disc device/operating water

Renew rubber rings / packings included in the 1S-kit

Clean channels

Check water flow

Check height adjustment

*/ or 2000 hours
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3 Directions for maintenance 3.1 Intermediate service (every 3rd month *) IS

Main parts and operations Remarks : Done |

Frame

Renew brake lining

Renew oil in worm gear housing, if necessary. See “5.2
Lubricants” on page 181

Renew oil drain plug packing

Renew safety label if damaged or not legible

Check play in speed transmitter (if any)

Monitoring equipment

Verify function of monitoring equipment
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3.2 Major service * (once a year **) MS 3 Directions for maintenance

3.2 Major service *
(once a year **) MS
To be carried out by supplier or customer.

‘The MS-kit spares are to be used.

Main parts and operations Remarks ‘ Done

Vertical driving device

Renew rubber rings / packings included in the MS-kit

| Renew ball bearings included in the MS-kit

Renew buffers (rubber buffers or buffers with springs)

Check worm gear for abnormal wear

Check bottom bearing housing for any signs of rotating
outer ring

Horizontal driving device

Renew rubber rings / packings included in the MS-kit

Renew ball bearings included in the MS-kit

Renew elastic plates of coupling

Renew the corrugated shim and O-ring in end shield

Check worm wheel shaft for wobbling and
eccentricities -

Check bearing seats for any signs of damage

Frame

Renew rubber dampers (at least every third year.
Use the service kit for foundation feet)

Check foundation

Check vibrations

Motor

Lubricate according to manufacturer’s recom-
mendations (see plate on motor and motor cover)

*/ includes “Intermediate service” **/ or 8000 hours
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3 Directions for maintenance 3.3 Vibration report (separatqr)

3.3 Vibration report
(separator)

| Separator Measuring points - example

Type:

Manufacturing No:

Vibration measurement proceédure and
instrumentation according to SS-iSO 2372
and SS-1SO 2954 standards.

Instrument

Type:

Manufacturing No:

Vibration velocity RMS, mm/s

(RMS stands for Root-Mean-Square Value)

: -Vib(«‘s}‘t‘ipn Déte‘:
Running conditions | | , Weasuring position A A ?;\;r.lt\)//élue Signature:
1 2 3 4 5 | 6 ’frorrv\1-6'*) .
2.
3.
4.
5.
6.
7.

* Vibration limit, see “Technical data” in Installation Manual. If higher, contact the supplier.
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3.3 Vibration report (separator)

3 Directions for maintenance
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4 Dismantling/Assembly
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4 Dismantling/Assembly » - 4.1 Main parts

4.1 Main parts

NOTE

If inlet or worm wheel is going to be
disassembled it's recommended to do this
while the bowl still remains in the machine.

G05676D1

1. Outlets 4.  Operating paring disc device 7. OwMmC
2. Machine top part 5. Vertical driving device 8. Inlet
3. Bow! 6.  Horizontal driving device 9.  Motor
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4.1 Main parts

4 Dismantlihg/Assembly

In the following chapters it is described how to
disassemble and assemble the separator in the
correct order by means of the proper tools. The
symbol ¢ appears here and there in the text and
illustrations. It refers to the heading Checkpoints
in the chapter in question (or in another chapter
stated) where description of the checking method
/ recommendation is to be found.

Part number for each part is stated in the Spare
parts catalogue (SPC). ,

411 Remember

1. Handle the parts with care. Protect them

~ against damage, dust and dirt. Make sure
that the parts are clean and free from burrs
when mounting.

2. Never place parts directly on the floor. Use a
clean rubber mat, fibreboard or a suitable
pallet as base. '

3. Be particularly careful of the bowl hood seal
ring. It may easily get scratched if the hood is
put down carelessly and on a dirty base.

4. Position the hoisting device very exactly when
assembling and disassembling. Never use a
hoisting device that works jerkily Use a lifting
hook with catch.

An electrically operated hoist should have two
speeds: 1,5 m/min and 6 m/min, approx. The
lower speed is used when lifting parts out of
and into the machine.

5. Use a lifting sling certified for 500 kg load
when lifting separator parts without specified
~ weight.
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4.2 Infet

4 Dismantling/Assembly

Inlet

4.2

12529909

»



o

4.2 Inlet

4 Dismantling/Assembly

4.2.1

Never undo any part of the machine until the
bowl is at a standstill.

Dismantling

1. Undo the ring nut and remove the elbow 20.

2. Unscrew the inlet housing 18 with a hook
spanner (right hand thread).

3. Unscrew the guide sleeve 15 with a hook
spanner (right hand thread). The following
parts will accompany the sleeve as one unit:
- O-ring 14
- O-ring 13
—~ Spring 12 NOTE! right hand winding.
—  Wear ring holder 11
- Gasket 10
- Wearring 9
all joined together by a bayonet holder
between guide sleeve and wear ring.

1. Holder

Seal ring 8, gasket 7 and intermediate part 5
with O-ring 6 and height adjusting rings 4 can

G0667811

now be brought straight down, also the sleeve

1.

5. Finally, remove the throttling ring 2 (carbon
ring) and O-ring 3 straight downwards. A
machined groove at the bottom of the ring
provides a grip

Check point

Check especially:

- Cooling water inlet hole (1,2 mm)
— O-rings, seal ring, wear ring

46
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Checking the seal surface of a seal ring



4.2 Inlet

4 Dismantling/Assembly

422 Assembly/
Height adjustment

1. Assemble the unit A, i.e. the guide sleeve 15
and the wear ring holder 11 {bayonet holder)
with other parts:

- Wearring 9

- Gasket 10

— Spring 12 NOTE! right hand winding.
- 0-ring 13

—  0O-ring 14.

2. Place the throttling ring 2 (carbon ring) with
O-ring 3 on the sleeve 1. Push the sleeve 1
up the spindle until it is hard up against the
stop — see arrow. B

(77774

1 -

3. Pushup intermediate part 5 with height ring 4
{possibly also height adjusting ring 4.1), O-
ring 6, gasket 7 and seal ring 8 on to the
sleeve 1.

4. Screw on the unit A, pre-assembled
according to paragraph 1 above, using a hook
spanner.

‘Height adjustment: Next page.

Lubricate with:

*

Silicone grease

*w

Soapy water

G0698111
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4.2 Inlet » : 4 Dismantling/Assembly

5. Height adjustment

Db

-

. b
PR 7

. W N
AN AN

. E\ s e
T9 TN N

37,0+ 0,5mm

)

Correct height setting will provide the correct
clamping force bétween seal ring 8 and wear
ring 9. A clamping force that is too low will
cause leakage of process liquid into the
cooling water side. If the clamping force is too
high, the seal ring will be rapidly worn out.

Check the height setting after every
assembly.

The bowl must be mounted on the spindle
when this check is made.

Measure the height dimension given as

36,5 - 37,5 mm in the figure. If necessary,
obtain the correct dimension with the aid of
the height adjusting rings 4 (thickness 1,0
mm).

If measured dimension is less than 36,5 mm:
Remove one height adjusting ring.

If measured dimension is greater than 37,5
mm: Insert one height adjusting ring.

Rotate the bowl by hand and check that it can
turn freely.

/)
B
|
2

IS\
P

GOESB231

6. Screw on inlet housing 18 with a hook
spanner. The diametrical positions of cooling
water inlet and outlet can be adjusted, if
necessary, with height adjusting ring 4.1
(thickness 0,5 mm). '

7. Connect the elbow 20 to the inlet housing.
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4 Dismantling/Assembly 4.3 Ouitlets (twin phase separators)

4.3 Outlets (twin phase
separators)

4.31 C/H/W/WD except
C/H/W/718
andC/H/W 818

G0738511
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4 Dismantling/Assembly

4.3 Outlets (twin phase separators)

432 C/H/W718and
C/H/W818

16596809
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4.3 Outlets (twin phase separators)

4 Dismantling/Assembly

433 A,B,F
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4.3 Outlets (twin phase separators) 4 Dismantling/Assembly

f WARNING

Entrapment hazard

Make sure that rotating parts have come to a complete standstill before starting any
dismantling work. The revolution counter indicates separator rotation.

GOT7511

A.  Width over flats 24 mm F Width over flats 24 mm
B.  Bayonet fitting (left-hand wound compression spring) G. 50Nm

C. Bayonet fitting (right-hand wound compression spring) H.  Width over flats 24 mm
D.  Bayonet fitting (left-hand wound compression spring) I 100-120 Nm

E. Width over flats 14 mm
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4 Dismantling/Assembly

4.3 Outlets (twin phase separators)

4.3.4 Dismantling
The axial seals consist of:

Pump impelier, top / bottom part
Compression spring

Support

Wear ring

O-ring

Rubber packing

Seal ring

NOOALND~

Remove the pipings for process liquid and cooling
water.

- The relative order of the parts appears from the

adjoining figure. Use the tools shown. The
following points should be observed:

» Start by removing the hook screws.

The top part of the upper pump impeller is
left-hand threaded.

The axial seals are connected. by bayonet

fitting to

— the bottom part of the upper pump
impelier

- the top and the bottorm part of the lower
pump impeller and will therefore be
brought with these impeller parts when
disassembling.
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4 Dismantling/Assembly

4.3 Outlets (twin phase separators)

54

Dismantling a bayonet fitting: Press the parcel
and turn at the same time the support against
the bent end of the spring (it cannot be turned
in the other direction). Be careful that the

parts do not fly out when fitting is disengaged.

The coil spring of the intermediate seal is
right-hand wound. The springs of the two
other seals are left-hand wound.

Lift off the intermediate part carefully
straight upwards so as to avoid damaging
its carbon seal rings. ’

If a seal ring or a wear ring is to be removed:
Cautiously prize the part loose by means ofa
screw driver. Then remove the rubber
packing.

B. Support

. Goo9s7N
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4 Dismantling/Assembly

4.3 Qutlets (twin phase separators)

Dismount the axial seal together with the
bottom part of the pump impeller. When using
the larger pump impellers it is not possible to
grasp the bottom part, and the latter must
therefore be lifted off together with the outlet
housing.

Prize out the housing with two screwdrivers
on each side. Lift off the outlet housing.

Note that a carbon seal ring is placed in the
bottom of the housing and that this ring may
easily be damaged. Therefore lift the housing
carefully straight upwards until the outlet
pipe is passed. '

Check point
“ Axial seals” on page 56.

Carefully note where the parts of the axial
seals belong if they are to be reused after
dismantling. Do not confuse carbon rings of
identical dimension, as they have been
bedded in against their “old” wear rings.

4.3.5 Check points

Cooling water nozzles

1.

Cooling water must be fed to the seals during
the starting and stopping periods as well as
during operation. CIP-liquid must be fed
during cleaning. See Operator’s Manual. It is
important, therefore, that the cooling water
nozzles are not obstructed. Hole diameter of
the nozzles: 1,2 mm.

Clean the nozzles with an iron wire or the like.

G0725411
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4.3 Outlets (twin phase separators)

4 Dismantling/Assembly

AXxial seals

1.

56

Defective axial seals will cause a leakage of
process liquid from-the machine.

The sealing surfaces of wear ring and seal

“ring must be free of deposits and defects

which can give rise to leakage and
exceptionally rapid wear. In certain cases
damaged sealing surface of the seal rings
can be remedied see below. However, for
practical reasons it is best to have new or
reconditioned seal rings available when
inspecting the seals, so that defective seal
rings can be replaced at once when required.
The old seal rings may then be repaired when
convenient and put to use again at a later
inspection. The wear rings can not be
remedied.

If the damage is not excessive the sealing
surface can be reconditioned by turming in a
lathe and subsequent polishing on an
abrasive cloth (grain size 600) placed on a
face plate. In certain cases polishing alone
will be sufficient. -

_After repair, the sealing surface should have a

polished, bright finish perfectly free from

perceptible marks.

4

Min 2 mm“j

GO667821.

Repairing the sealing surface of a seal ring



4 Dismantling/Assembly

4.3 Outlets (twin phase separators)

4.3.6 Assembly

Assembly takes place by reversing the sequence
of operations for dismantling. Observe the
following:

Wobble of outlet pipe

Excessive radial wobble of the outlet pipe will
cause wear on the seals.

Fit a spring between distributor and outlet pipe, as
shown in the figure. This spring is included in the
tool kit.

Tighten the spanner for the small lock ring in the
ring situated on the top of the frame hood with
one of the hexagon screws see figure. Place the
support of the dial indicator on the handle of the
spanner and measure the wobble at 1, 2 and 3.
Remove the brake cover and revolve the outlet
pipe by turning the coupling drum by hand.

Max. permissible wobble is 0,3 mm.

If the wobble is excessive, turn the pipe in the
distributor, check that it is not riding on distributor
or bowl hood, thus being forced into an incorrect
position.

Outlet pipe, guide sleeve and distributor are
marked with alignment marks. They shall be
assembled with these marks exactly aligned. If
the max. permissible wobble is exceeded, try in a
new position. If a position is found where the
wobble is acceptable, make new punch marks in
the new position.

Remove the spring, refit the outlet pipe and the
guide sleeve and clamp the small lock ring.

If an unacceptable wobble cannot be remedied in
this way, the bowl spindle cone must be checked
with respect to defects, even the bowl body nave
may be defective. See “4.6 Separator bow!” on
page 75.

G06%6821

Checking the wobble of outlet pipe
A: Max 0,3 mm

G06A3411
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4.3 Outlets (twin phase separators)

4.3.7 Height adjustment (outlet
device)

Check the height position after each assembly.
Use two steel rules or a depth gauge.

If the height measure does not correspond with
the measure stated in the figure: Replace the
insertéd height adjusting ring A by a ring with
more suitable thickness.

Check the height position by removmg the brake
cap and rotating the coupling drumby hand. The
bowl should then move freely and easily.

614/714/518/618
(excluding A 614 / 714)

H =47 +0,5 mm

A 614/ 714
H=44 ;.1:0,5 mm

718/818
H =61 10,5 mm
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4 Dismantling/Assembly

4.3 OQutlets (twin phase separators)

Checking eccentricity of outlet pipe
/ outlet housing

Excessive eccentricity between the outlet housing
and the outlet pipe will cause increased wear on
the axial seals. The eccentricity must always be
checked when mounting the outlet device.

e Undo the four screws (1) of the centering ring
(if not already done).

o Fit the outlet housing (its height position
should already have been checked). The seal
ring and rubber packing must not be fitted
when mounting the outlet housing. '

¢ Pass the gauge (A) for checking centering
over the outlet pipe and press down the
gauge in the bottom hole of the outlet
housing.

. Tighten the four screws (1) with a torque of
100 - 120 Nm (10 - 12 kpm).

o Lift out the gauge. Notice that it should be
easy to lift out. .

e Remove the outlet housing and fit seal ring
and rubber packing of the axial seal.

« Fitthe outlet housing on the frame hood.

The checking could also be done with the
seal ring and rubber packing fitted. The
gauge (A) should then be turned upside down
relative the figure above.

Be careful not to cause any damage.

Setting outiet housing and outlet pipe

59
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4.3 Outlets (twin phase separators)

Axial seals

1.

Clean the parts and ascertain that they are
undamaged. Press down the seal rings and
the wear rings in their rubber packings.
Lubricate the packings on their external
surface with soapy water (not oil) and press
them down (with rings) in the parts to which
they belong, i.e. in the supports, the
intermediate part and the lower outlet
housing respectively.*

Lubricate the O-rings of the impellers with
silicone grease.** Assemble the parts to be
locked by bayonet fitting. Note: The
compression spring of the uppermost seal
has a small hook at one end which must fit
into the bottom part of the upper impeller.

Press the parcel and turn at the same time
the support against the bent end of the spring
until the parts are engaged. Finally check that
the support slides easily on the O-ring.

Ascertain that the grooves of the top part of
the lower impéller fit over the ribs of the outlet
pipe. '
Do not forget the spacing sleeve.

4 Dismantling/Assembly

GO6ST111

NOTE .

Connections for cooling water to
intermediate part.

. Inlet: Small hole in bottom

Outlet: Somewhat larger hole in the bottom.

GO717911 -

* The wear ring and the seal ring must be
handled with care. When the parts are to be
pressed down in their seats together with
the rubber packings, the power must be uni-
formly distributed around the periphery. ltis
likewise important not to damage the seal-
ing surface on which power is applied. Pref-
erably use a plastic tube with a smooth end
surface.

** Quality requirements — see “5.2 Lubricants”

on page 181.
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4 Dismantling/Assembly

4.3 Outlets (twin phase separators)

Outlet housings

It is important that the long fixing screws are
placed straight. Tightening the screws in a skew
position will create excessive forces when
tightened. This might damage the threads and as
a consequence be a potential risk.

WARNING

A Skin irritation hazards

Ensure that the outlet housing fixing screws
are properly fitted and tightened to avoid

leakage / splash of dangerous liquids.

1. Make sure that the outlet pipes (1) are in
correct position before the fixing screws (2)
are tightened. Never turn the outlet housings
unless the fixing screws are fully loose.

2. Make sure that the screw hooks (3) are
properly seated in the outlet housing groove.

3. Make sure that the fixing screws are centred
in their holes. Tighten with a torque of 50 Nm.

G0697441
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4.4 OQutlet (single phase separators)

4 Dismantling/Assembly

4.4 Outlet (single phase

separators)

441 BB/D714,

818/618
H N R
11 ~ L
1
,‘wl {
s L . |
. Y I___H |
J =/ 301 N\
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4 Dismantling/Assembly 4.4 Outlet (single phase separators)

442 BM/BB 818, D 718, high
flow
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4.4 Outlet (single phase separators) 4 Dismantling/Assembly

WARNING

A Entrapment h‘azard

Make sure that rotating parts have come to a complete standstill before starting any disman-
tling work. The revolution counter indicates separator rotation.

| G0B9E621

A. . Seal ring, left-hand thread D.  To be removed as a complete unit.
B.  Nut, Note! Left-hand thread Note! Lift straight up, otherwise the seal
C. Bayonet fitting (left-hand wound compression spring) ring (A) can be damaged
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4 Dismantling/Assembly

4.4.3 Dismantling
The axial seals consist of: v

Nut

Pump impeller, top / bottom part
Compression spring

Support

Wear ring

O-ring

Rubber packing

Seal ring

Rubber packing

PNOOALN D

Remove the pipings for process liquid and cooling
water.

When dismantling, note that the nut (A) which
secures the impeller has left-hand thread.

1. Dismantling a bayonet fitting: Press the parcel
and turn at the same time the support (B)
against the bent end of the spring (it cannot
be turned in the other direction). Be careful

~ that the parts do not fly out when fitting is dis-
engaged.

(Assembly takes place by reversing the sequence
of operation for dismantling).

4.4 Outlet (single phase separators)

N7
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G0696571

B.  Support
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4.4 Outlet (single phase separators)

4 Dismantling/Assembly

444 Check points

Cooling water nozzle

. EA) 2
: N
A\*: Ve ‘ — —
™S i i
|
1’
Y At A R B AN

66

Cooling water must be fed to the seals during
the starting and stopping periods as well as
during operation. CIP-liquid must be fed dur-
ing cleaning. See Operator’s Manual. It is
important that the cooling water nozzle (A) is
not obstructed. The hole diameter of the noz-
zle: 1,2 mm,

Clean the nozzle with an iron wire or the
likely.



4 Dismantling/Assembly

4.4 OQutlet (single phase separators)

Axial seals

1.

Defective axial seals will cause a leakage of
process liquid from the machine.

The sealing surfaces of wear ring and seal
ring must be free of deposits and defects
which can give rise to leakage and exception-
ally rapid wear. In certain cases damaged
sealing surface of the seal rings can be reme-
died see below. However, for practical rea-
sons it is best to have new or reconditioned
seal rings available when inspecting the
seals, so that defective seal rings can be _
replaced at once when required. The old seal

' rings may then be repaired when convenient

and put to use again at a later inspection. The
wear rings can not be remedied.

If the damage is not excessive the sealing
surface can be reconditioned by turning in a
lathe and subsequent polishing on an abra-
sive cloth (grain size 600) placed on a face
plate. In certain cases polishing alone will be
sufficient. '

After repair, the sealing surface should have a
polished, bright finish perfectly free from
perceptible marks.

] §_‘;_ Min 2‘mm

Repaifing the sealing surface of a seal ring
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4.4 Outlet (single phase separators)

4 Dismantling/Assembly

445 Assembly

Assembly takes place by reversing the sequence
of operations for dismantling. Observe the
following:

Wobble of outlet pipe

Excessive radial wobble of the outlet pipe will
cause wear on the seals.

Fit a spring between distributor and outlet pipe, as
shown in the figure. This spring is included in the
tool kit.

Tighten the spanner for the small lock ring in the
ring situated on the top of the frame hood with
one of the hexagon screws see figure. Place the
support of the dial indicator on the handle of the
spanner and measure the wobble at 1, 2 and 3.
Remove the brake cover and revolve the outlet
pipe by turning the coupling drum by hand.

Max. permissible wobble is 0,3 mm.

If the wobble is excessive, turn the pipe in the
distributor, check that it is not riding on distributor
or bowl hood, thus being forced into an incorrect
position.

Outlet pipe, guide sleeve and distributor are
marked with punch marks. They shall be assem-
bled with these marks exactly aligned with each
other. If the max. permissible wobble is exceeded,
try in a new position. If a position is found where
the wobble is acceptable, make new punch marks
in the new position.

Remove the spring, refit the outlet pipe and the
guide sleeve and clamp the small lock ring.

if an unacceptable wobble cannot be remedied in
this way, the bow! spindle cone must be checked
with respect to defects, even the bowl! body nave
may be defective. See “4.6 Separator bow!” on
page 75.
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‘Checking the wobble of outlet pipe
A: Max 0,3 mm
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4 Dismantling/Assembly

Height adjustment,

Check the height posiiion after each assembly.
Use two steel rules or a depth gauge.

If the height measure does not correspond with
the measure stated in the fiqure: Replace the

- inserted height adjusting ring (A) by a ring with
more suitable thickness. .

Check the height position by removing the brake
cap and rotating the coupling drum by hand. The
bowl should then move freely and easily.

For the (H) dimension, see “4.3.7 Height
adjustment (outlet device)” on page 58

4.4 Outlet (single phase separators)

g/A AV IS
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4.4 Outlet (single phase separators)

4 Dismantling/Assembly

Checking eccentricity of
outlet pipe / outlet housing

Excessive eccentricity between the outlet housing
and the outlet pipe will cause increased wear on
the axial seals. The eccentricity must always be
checked when mounting the outlet device.

70

Undo the four screws (1) of the centring ring
(if not already done).

Fit the outiet housing (its height position
should already have been checked). The seal
ring and rubber packing must not be fitted
when mounting the outlet housing.

Pass the gauge (A) for checking centring over
the outlet pipe and press down the gauge in
the bottom hole of the outlet housing.

Tighten the four screws (1) with a torque of
100 - 120 Nm (10 - 12 kpm). .
Lift out the gauge. Notice that it should be
easy to lift out. "

Remove the outlet housing and fit seal fing
and rubber packing of the axial seal.

-Fit the outlet housing on the frame hood.

The checking could also be done with the
seal ring and rubber packing fitted. The
gauge (A) should then be turned upside down
relative the figure above.

Be careful not to cause any damage.

GDERTA11

Setting outlet housing and outlet pipe




4 Dismantling/Assembly

4.4 OQutlet (single phase separators)

Axial seals

1.

Clean the parts and ascertain that they are
undamaged. Press down the seal rings and
the wear rings in their rubber packings. Lubri-
cate the packings on their external surface
with soapy water (not oil) and press them
down (with rings) in the parts to which they
belong, i.e. in the support and the outlet
housing respectively.”

Lubricate the Q-rings of the impellers with
silicone grease.”™ Assemble the parts to be
locked by bayonet fitting.

Press the parcel and turn at the same time
the support against the bent end of the spring
until the parts are engaged. Finally check that
the support slides easily on the O-ring.

Ascertain that the grooves of the top part of
the impeller fit over the ribs of the outlet pipe
(A).

* The wear ring and the seal ring must be
handled with care. When the parts are to be
pressed down in their seats together with
the rubber packings, the power must be uni-
formly distributed around the periphery. Itis
likewise important not to damage the seal-
ing surface on which power is applied. Pref-
erably use a plastic tube with a smooth end
surface.

** Quality requirements —see “5.2 Lubricants”
on page 181. '
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4.4 Qutlet (single phase separators)

4 Dismantling/Assembly

Outlet housing

It is important that the long fixing screw are
placed straight. Tightening the screws in a skew
position will create excessive forces when tight-
ened. This might damage the threads and as a
consequence be a potential risk. ‘

f WARNING

Skin irritation hazards

Ensure that the outlet housing fixing screws
are properly fitted and tightened to avoid
leakage / splash of dangerous liquids.

1. Make sure that the outlet pipe (1) is in correct
position before the fixing screws (2) are tight-
ened. Never turn the outlet housing unless
the fixing screws are fully loose. '

2. Make sure that the screw hooks (3) are prop-
erly seated in the outlet housing groove.

3. Make sure that the fixing screws are centred

in their holes. Tighten with a torque of 50 Nm.
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4 Dismant/ing/A‘ssembly

4.5 Machine top part

4.5

Machine top part

S B
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4.5 Machine top part

4 Dismantling/Assembly

Goege421 -
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4 Dismantling/Assembly 4.6 Separator bow!

4.6 Separator bowl

I///

r ——————— e
o3
GO720411

| f WARNING

Entrapment hazard

Make sure that rotating parts have come to a complete standstill before starting any
dismantling work. The revolution counter indicates separator rotation.
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4.6 Separator bow! 4 Dismantling/Assembly

Twin phase separators

GO718041

1. Width over flats 10 mm
2. Width over flats 24 mm

A separator bowl is balanced as a complete unit. Do not  are left out during assembly. All major parts are
interchange the components of a bow! with those of any  marked with the full serial number or the last three
other bowl. Make sure that no parts digits for identification purposes,
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"4 Dismantling/Assembly 4.6 Separator bow!

Single phase separators

G0697371

1.D0714/618/718
2.BB714/618/818

A separator bowl is balanced as a complete unit. Do are left out during assembly. All major parts are
notinterchange the components of a bowl! with those of  marked with the full serial number or the last three
any other bowl. Make sure that no parts digits for identification purposes.
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4.6 Separator bow!

4 Dismantling/Assembly

4.6.1 Dismantling

dismantling work. The revolution counter indicates separator rotation.

WARNING
“Entrapment hazard

Make sure that rot‘ating parts have come to a complete standstill before starting any

-

Uncovering the bowl

1.

78

Dismantle outlet parts as advised in “4.3
Qutlets (twin phase separators)” on page 49 or
4.4 Qutlet (single phase separators)” on page 62.

50697421

Unscrew small lock ring clockwise (Ieft-han’d
thread). Remove outlet pipe and guide
sleeve.

GOEH7531

Remove the screws for the frame hood. Drain
off the cooling jacket before lifting. Screw the
lifting eyes into the threaded holes for the
hook screws in the centring ring. Lift off the

frame hood with the aid of the eyes.

GU569211



4 Dismaritling/Assembly

1.

. o
[+]

-Large lock rmg

Before Ioosemng the Iarge lock ring, the dISC )
set pressure must be neutralized by means of

a-compressing tool. The latter is used
together with a.liftirig ring, which is to be .

" screwed on to the bowl hood. (See also -

dlrectlons in the mstruchon book for the
compressing tool.) '

Note! To avoid damage on the threads in the
distributor, the tool must be well tlghtened
operation 2. :

'Carry out operatlons(1 3) Note: Pump (4)

until full pressure is obtained. (automatlc
release at correct disc stack
compressmn) Centre rod moves upwards

-.o

Flt large lock ring spanner (5) Unscrew Iarge‘ :
* lock ring clockmse (left-hand thread) (6).

'o

3. Undo and remove the compressing tool.

~ Operations (7 — 8)."

Remove the large lock ring spannet.

4.6. Separator bow!
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4.6

Separator bow!

4 Dismantling/Assembly

4.

Check that the lock ring is entirely screwed off
before lifting it. Take care not to damage the
contact surface (1).

Check point

"If the bow! hood sticks in the bow! body, use

the compressing tool to ease off the hood.

- Carry out operations (1 - 3). Note: Fit-the

6.

80

compressing tool before fitting lifting ring.
Pump. Centre rod moves downwards (4).

Undo and remove the tools.
Operations (5 - 7).

G0574231
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4 Dismantling/Assembly

4.6 Separator bow!

7. Lift the bowl hood by means of lifting ring (1).

Never with compressing tool fitted. Check if
the top disc (this top disc does not exist in the
B BRPX and D MRPX separators) has got

stuck in the hood. If so, knock loose the top

disc with some easy blows from a soft
hammer or put a drift through holes in the

lifting tool and knock directly on the top disc.

Take care to prevent that the top disc falls
down uncontrolled. Take care not to damage
the seal ring (2).

Check point

When seal ring in lower edge of bowl hood
needs replacement, force out the ring by
means of a drift, inserting it alternately in the
holes intended for this purpose. When the
seal ring has been forced out of that part of
the groove which is situated under the holes,
pull it off by hand.

G0570731

30570831
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4.6 Separator bow!

4 Dismantling/Assembly

Distributor with disc stack, Sleeve
with wings, Cap nut and Distributing
cone.

1. Remove top disc (twin phase separators only)
before fitting the tool. Lift out the distributor
with disc stack. If the discs are to be
removed, use gloves for finger protection.

Check the cleaning efficiency, see Operator’s
Manual. . '

2. Ifthe discs are to be removed, use the special

tool.

3. Carefully remove the wihg crown by means of
" a screw driver. Note, that there is one internal
and one external O-ring in the sleeve with
wings.

82
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4 Dismantling/Assembly

4.6 Separator bow!

4. Unscrew and remove the cap nut.
Left-hand thread!

5. Fitthe lifting tool into the distributing cone and
lift it out.

GOEES331
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4.6 Separator bow!

4 Dismantling/Assembly

Sliding bowl bottom - Bowl body -
Ejection mechanism

1. The sliding bowl! bottom edge sealing against
the bowl hood ¢. Look out for erosion!

2. Remove the screws for the bowl body. Mount
lifting tool.

GO0570011

NOTE

Screw back the lifting eye to allow the three
screws to be properly screwed down.

Tighten the three screws to the bow!. Ease off
“the bowl body from the spindle top by
tightening the central screw (lifting eye). Use
* a hoist to lift the bowl. -

84
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4 Dismantling/Assembly

4.6 Separator bow!

3. Remove the two plugs in the bowl body wall
and fit the turning tool. Ensure that the screw
on the turning tool is properly tightened.

WARNING

A Crush hazard

-

Risk for jamming injury when turning the
bowt! body.

Turn thé bowl body upside down.

4. Protect the nave bore.in bowl body with a rag.
Loosen the screws of the spring support
alternately and a little at a time.

- 5. Remove the two threaded plugs in the
operating slide and fit the two lifting eyes from
the tool set in the plug holes. Ease off the
operating slide with the aid of two lifting eyes.
These are also used for lifting the operating
slide.

GD570211

G0570311

G0570421
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4.6 Separator bow!

4 Dismantling/Assembly

4.6.2

Check point - Duct in
distributor

A clogged duct may cause difficulties in getting
the liquid flowing when starting the process and
after large discharges.

It is therefore important to clean this duct when
tendency towards rising inlet pressure is

observed.

4.6.3

~ ejection mechanism on bowl -

Check points - Parts of

Dirt and lime deposits in the ejection mechanism
may cause bad ejecting function or none at all.

86
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4 Dismantling/Assembly

4.6 Separator bow!

‘Nozzle, ducts

Clean the nozzle (@ 5,0 mm} and the ducts with a
soft iron wire or the like. If necessary unscrew the
nozzle.

Remove deposits on other surfaces with steel
wool.

Guiding surfaces etc

Examine the guiding surfaces (1} of spring
support and operating slide. Clean the surfaces,
remove any marks and lubricate the surfaces.
Proceed in the same way as for repair of seizure

damage in lock ring joint, see later in this chapter.

Polish sealing surfaces (2) of operating slide and
bowl body with steel wool. -

Inspect guide pin (3) for the operating slide. If
worn (eroded) so much as to jeopardize the polar
location of the slide, replace it.

(o 2%

NOTE

There must be clearance between operating
slide and guide pin.

G05726811
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4.6 Separator bow!

4 Dismantling/Assembly

Springs, valve plugs

Defective or broken springs, as well as poor
sealing between the valve plugs of operating slide
and the bowl body, may prevent complete closing
of the bowl.

If one or more springs (4) differ appreciably from
the other ones in regard to length or which seem
to be defective in other respects, replace all
springs.

Check the sealing surface (5) of the three valve
plugs. Preferably replace all plugs even if only
one of them is defective (scratches, pores).

Remove the plugs according to one of the
following instructions

e [f there is a hole opposite each valve plug,
turn the operating slide upside down and use
a drift in-the hole to tap out the plugs.

» lIfthere is a groove next to the plug, use a
chisel in the groove to press out the plug.

f WARNING

Risk for eye injury

Wear safety goggles.

Examine the three sealing surfaces (6) of the
bowl body in contact with the valve plugs.
Remove any marks and lime deposits with a very
fine-grain emery cloth.
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4 Dismantling/Assembly

4.6 Separator bow!

4.6.4 Check points - Wear, impact
marks, seizure damage

Bowl body nave - Bowl! spindle cone

Impact marks and similar on the spindle cone
and / or in the nave may cause bad bowl run.

Clean spindle cone with a suitable defafting
agent. Remove any impact marks on cone with an
oil-stone.

Clean bow! body nave with a suitable defatting
agent. Remove any impact marks on nave with a
scraper.

NOTE

AIWays use the scraper with greét care. The

conicity must not be marred.

Whenever fitting the bowl body on the spindle first
apply a few drops of oil (1) to the spindle cone for
corrosion protection reasons and then wipe it with
a clean cloth.

Go6gz2s11

GO725114
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4.6 Separator bow/ 4 Dismantling/Assembly

Bowl hood / Sliding bowl bottom

— .-.E

G0684521

A. Max. 1T mm
B. Original profile height: 2,0 mm (models 614 / 714), 2,5 mm (models 518/618/718/818)

Poor sealing between the bowl hood seal ring sealing surface is depressed by more than 1 mm,
and the sealing edge of the sliding bowl bottom  even though acceptable in other respects.
will cause a leakage of process liquid from the

bowl. Also check the sealing edge (1) of the sliding bowl

bottom. If damaged through corrosion or erosion or
Replace the bowl hood seal ring if it has fissures  in other ways it can be rectified by turning in a
or pores, deep scratches or indentations made by lathe, provided that suitable equipment is available.
course solid particles. Maximum permissible reduction of the original

file height: 0,5 .
The ring should be replaced also when its profiie heig mm
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4 Dismantling/Assembly

4.6 Separator bow!

Lock ring joint - Seizure damage

1. Impact marks and similar scores on lock ring,
bowl hood or body can cause seizure
damage.

Check threads as well as contact- and
guiding surfaces see arrows.

2. Check the parts for seizure damages by
letting your fingers lightly slide over the area
to be inspected. Note, however, that these
damages are very sharp and easily cut your
fingers. Therefore, always use a piece of cloth
or gloves when making this inspection.

An obvious sign of seizure damage is when
the lock ring does not fit with the main guide.

1.

GO670711

NOTE

Never force any parts together. It can be very
time-consuming and expensive to repair
these defects. Careful handling is therefore
of utmost importance.

CAUTION

A Cut hazard

Lock ring threads may have sharp edges and
can cause cuts. ;
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4.6 Separator bow!

4 Dismantling/Assembly

3.

If damage has occurred due to seizure or
other reasons, use the following to repair the
damage:

Go670821

NOOAWN~

92

Emery cioth (grain size: 240)
Hand drilling machine
Defatting agent

Fibre brush 925 mm (1)
Brush wax (grain size: 600)
Very fine-cut file (single-cut)
Fibre brush 850 mm (2”)



4 Dismantling/Assembly

4.6 Separator bow!

Procedure for seizure damage
repair

1.

Clean threads, contact and guiding surfaces

with a defatting agent, HNO; (0,5% solution)

or NaOH (1 - 2%) to absolute clean material.
This is important as the following programme
otherwise is of minor value.

If the seizure damage is large, first use a fine
and single-cut file, but moderately. Otherwise
the damage may get worse: Remove the
seizure damage material on top of the
surface. Don't use rotating files etc. Just take
away the damage, not the undamaged
material. ’ ‘

. Go68Ed1Y

" “Goesesn

Very fine-cut file (single-cut)
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4.6 Separator bow! 4 Dismantling/Assembly

-3. A fine-grain emery cloth, i.e. 240 should be
used to smoothen off the edges and to
remove the burnt impurities.

GOB8E61T

4. Accomplish the remedy by polishing the
damaged spot with the fibre brushés and
brush wax. It is recommended to polish the
whole area where seizuré damage may
occur. The polishing will smoothen out the
complete damage, even in the deepest parts.

G0686711

A.  Brush wax (grain size: 600)
B. Fibre brush: @ 25 mm, © 50 mm
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4 Dismantling/Assembly 4.6 Separator bow!

5. The lock ring shall now be thoroughly
cleaned, preferably with a detergent and
afterwards with hot water (70-90 °C). The
water temperature will warm the lock ring so

~ that it will dry quickly. It is essential that the
lock ring is perfectly polished and dry before
applying any Molykote.

6. Spray the clean and dry surface with
Molykote 321R and let it dry for 10 min.

7. Use a fibre brush to polish the
Molykote into the surface. The
black spray will look like black shoe
cream well polished when right
performed.

Note! Never use the same brush as in
previous operation.

GoZTT

8. Spray the lock ring a second time and let it
dry for 10 min.

G007z
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4.6 Separator bow!

4 Dismantling/Assembly

10.

11.

12.

96

Polish the Molykote to a black
shining surface which now can last
about one year. Smaller dam -
ages can be repaired locally.

Proceed in the same way with the bowl hood
and bowl! body guides.

Before final mounting of the bowl! check as a
precaution that the lock ring turns easily on
the bowl body.threads. To this end the ring
should be screwed on by hand without using
the spanner. If it turns heavily, adjust
according to recommendation in this
instruction. ‘

Check the roundness of the lock ring, if it is
still turning heavily at different positions
(oval).

Final mounting of the lock ring.

Assemble

— distributor with disc stack

— top disc (iwin phase separators only)
— bowl hood

Assemble the lock ring according to
directions in this chapter.

The following must, however, be taken into
consideration:

G0207311
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4 Dismantling/Assembly

4.6 Separator bow!

13. Screw the lock ring on by hand before
pumping the compressing tool. Do this slowly
and gently. _
When the guiding surfaces bowl body/bowl
hood are approaching each other, be extra
careful. Shift the hands from the spanner
handle to either side of the lock ring in order
to feel, while gently continuing the screwing,
that the guiding surfaces of the lock ring
easily enter the corresponding surfaces of the
bowl hood and bowl! body.

GO671211

Guiding surfaces
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4.6 Separator bow! 4 Dismantling/Assembly

4.6.5 Check point - Lubrication

= .
\\\A =G 74

7
Lock ring joint
Degrease lock ring threads, contact and The surfaces at “A” must be well cleaned.
locating surfaces. Prime and lubricate the When using another lubricant than spray,
threads and surfaces stated according to “5.2 ascertain that oniy a thin layer is applied.

Lubricants” on page 181. The alternative with
spray-lubrication is recommended in first place.
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>

b

>

-
G0569311

Lubricants are specified in chapter “5.2
Lubricants” on page 181.
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4.6 Separator bowl!

46.6 Check points -
Corrosion / erosion

Corrosion

Evidence of corrosion attacks should be looked
for and rectified each time the separator is
dismantled. Main bowl parts such as the bowl
body, bowl hood and lock ring must be inspected
with particular care for corrosion damage.

4 Dismantling/Assembly

WARNING

A Disintegration hazard

Inspect regularly for corrosion damagé.
Inspect frequently if process liquid is

corrosive.

Always contact the supplier if you suspect that the
largest depth of the corrosion damage exceeds
1,0 mm or if cracks have been found. Do not
continue to use the separator until it has been
inspected and given clearance for operation by
the supplier.

Cracks or damage forming a line should be
considered as being particularly hazardous.

Non-stainless steel and cast iron parts

Corrosion (rusting) can occur on unprotected
surfaces of non-stainless steel and cast iron.

Frame parts can corrode when exposed to an
aggressive environment. '

Stainless steel

Stainless steel parts corrode when in contact with
either chlorides or acidic solutions. Acidic
solutions causes a general corrosion. The
chloride corrosion is characterised by local
damage such as pitting, grooves or cracks. The

risk of chloride corrosion is higher if the surface is:

100
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4 Dismantling/Assembly

4.6 Separator bow!

e Exposed to a stationary solution.
e Inacrevice.
e Covered by deposits.

» Exposed to a solution that has a low pH
value. :

Corrosion damage caused by chlorides on
stainless steel begins as small dark spots that
can be difficult to detect.

» Inspect closely for all types of damage by
corrosion and record these observations
carefully.

¢ Polish dark-coloured spots and other

corrosion marks with a fine grain emery cloth.

This may prevent further damage.

50020611

WARNING

& Disintegration hazard .

Pits and spots forming a line may indicate
cracks beneath the surface.

All forms of cracks are a potential danger
and are totally unacceptable.

Replace the part if corrosion can be
suspected of affecting its strength or
function.

Other metal parts

Separator parts made of materials other than
_steel, such as brass or other copper alloys, can
also be damaged by corrosion when exposed to
an aggressive environment. Possible corrosion
damage can be in the form of pits and/or cracks.
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4 Dismantling/Assembly

Cracks

Cracks can initiate on the machine after a period
of operation and propagate with time.

o Cracks often initiate in an area exposed to
high cyclic material stresses. These are
called fatigue cracks.

e Cracks can also initiate due to corrosion in an

aggressive environment.

+ Although very unlikely, cracks may also occur
due to the low temperature embrittlement of
certain materials.

The combination of an aggressive environment
and cyclic stresses will speed-up the formation of
cracks. Keeping the machine and its parts clean
and free from deposits will help to prevent
corrosion attacks.

f WARNING

Disintegration hazard

All forms of cracks are potentially dangerous
as they reduce the strength and functional
ability of components. B

Always replace a part if cracks are present.

It is particularly important to inspect for cracks in
rotating parts and especially the pillars between
the sludge ports in the bowl wall.

Always contact the supplier if you suspect that the
largest depth of the damage exceeds 1,0 mm. Do
not continue to use the separator until it has been
inspected and cleared for operation by the
supplier.
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4.6 Separator bow!

Erosion

Erosion can occur when particles suspended in
the process liquid slide along or strike against a
surface. Erosion can become intensified locally by
flows of higher velocity.

C WARNING

Disintegration hazard

Inspect regularly for erosion damage.
Inspect frequently if the process liquid is

erosive.

Always contact the supplier if the largest depth of
any erosion damage exceeds 1,0 mm. Valuable
information as to the nature of the damage can be
recorded using photographs, plaster impressions
or hammered-in lead.

Erosion is characterised by:

e Burnished traces in the material.

e Dents and pits having a granular and shiny
surface:

Surfaces particularly subjected to erosion are:

1. The sealing edge of the sliding bowl bottom,
and the seal ring in the bowl hood.

2. The bowl wall portions (“pillars”) between the
sludge ports in the bowl! body.

Look carefully for any signs of erosion damage.
Erosion damage can deepen rapidly and
consequently weaken parts by reducing the
thickness of the metal. ,

f  WARNING

Disintegration hazard

Erosion damage can weaken parts by
reducing the thickness of the metal. Pay
special attention to the pillars between the
sludge ports in the bow! wall. Replace the
part if erosion can be suspected of affecting
its strength or function.

R.
D.

Siallest permissible radius is 1 mm
Largest permissible depth is 1 mm

G0205231
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4 Dismantling/Assembly

4.6.7 Check point - Limit for

thread wear

Wear - Threads of large lock ring
and bowl body

The purpose of the lock rings (A) is to keep
the bowl hood (B) securely in position against
the bow! body (C) during operation. No play is
permissible here. The threads (D) on the lock
ring joint must not be worn to such an extent
that the security of the lock ring joint is
jeopardized.

Excessive wear of these threads may involve
risk of personal injury or damage of the '
equipment.

NOTE

By using the hydrauli¢c disc compressing tool,
thread wear is reduced to a minimum.

When the bowl is new the @-marks (see
arrow) on bowl hood and lock ring are
positioned exactly against each other. After
some time, due to thread wear, these marks
will pass each other when the lock ring is
properly tightened. - :

To check the thread wear, the threads of lock
ring and bowl body must be properly cleaned
and lubricated first. Remove the disc stack
(E) and tighten the lock ring with a few blows
of a lead hammer until it is fully tightened.
The position of the lock ring relative to the
bowl body and hood has now been
established.

If the @-marks are exactly aligned with each
other, proceed to the chapter “4.6.8 Check
point - Disc stack pressure” on page 106.

104
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4.6 Separator bow!

3.

If the @-mark on the large lock ring has
passed the @-mark on the bow! hood, mark
the position of the lock ring mark with a felt-
tipped marker pen on the bowl hood. This
mark indicates the actual position of the lock
ring by which the bowl hood is attached to the

- bowl body. This mark is needed for the

following disc stack pressure check.

Measure the distance “L” between the

@-marks.

~ Ifthe distance “L” is less than 150 mm
proceed to the chapter “4.6.8 Check point
- Disc stack pressure” on page 106.

— If the distance “L” exceeds 150 mm, the
bowl must not be used! Get in touch with
the supplier.

- lock ring must not pass the corresponding
-@-mark on the bowl hood by more than the

WARNING

A Disintegration hazard

Wear on the large lock ring thread must-not’
exceed the safety limit. The @-mark on the

specified distance.
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4 Dismantling/Assembly

4.6.8 Check point - Disc stack
pressure

This check will ensure that the number of discs in
the bowil is correct, so that two conditions have
been fulfilled:

o The disc stack pressure is sufficient.

s Bowl hood and bowl bbdy are securely
attached to each other.

NOTE

Ensure that the disk stack pressure is
sufficient to maintain bowl! balance.

Insufficient pressure in the disk stack can
cause vibration and reduce life of ball
bearings.

Assumptions:

¢ The wear on the lock ring joint has been
checked. See "4.6.7 Check point - Limit for
“thread wear” on page 104.

e The position of the @-mark on the lock ring
has been marked with a marker pen (only
applies if the @-marks are not exactly aligned
with each other).

e All parts of the bowl have been cleaned.

e The sliding bowl bottom and distributihg cone
are in place.

Procedure:

Insert the complete disc stack in the bowl. The
distributor fits into the guide pin and locked so
that it cannot be turned in relation to the bowl
body.

Remove the lifting eye from the distributor. Place
the bowl hood in position. Make sure that the
groove in the hood fits into the guide pin in the
bowl! body. The bowi hood should drop down over
the guide pin. Don’t remove the bow! hood lifting
tool.

Place the large lock ring on the bowl. Fit the lock
ring tool on the lock ring and tighten the lock ring
by hand.
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4 Dismantling/Assembly

4.6 Separator bow!

Fit the hydraulic disc compressing tool. The valve
on the tool should point upwards “Unloaded
position”. Use the handle to tighten the piston rod
in the distributor.

Set the valve on the tool into the left position.
Pump until no resistance can be felt in the handle.
The disc stack has now been compressed by the
hydraulic tool against the bowl hood and the axial
force of the disc stack against the lock ring joint is
thus unloaded.

Tighten the large lock ring by hand, then with a
few blows of a lead hammer until it is tight. Pump
again and tighten the ring finally with blows of the
lead hammer until it is fully tightened.

o |fthe @-mark positions are as in "Check
points - Threads of large lock ring and bowl
body”, proceed to instructions for “Pressure
checking”.

e If the @-mark positions are not as in “4.6.7
Check point - Limit for thread wear” on page
104, the reason could be an incorrectly
assembled bowl or too many discs in the disc
stack. The bowl hood is not attached to the
bowl body.

Disassemble the bow| and check that it is
correctly assembled. If it is, then remove one or
more discs and repeat the above described
procedure. See also the instructions “ Disc stack”
on page 108.

Pressure checking

The position of the @-marks are now according to
chapter “Check points - Threads of large lock ring
and bowl body”.

a. The condition that the @-marks are
exactly aligned with each other has been
fulfilled, or

b. The condition that the @-mark is exactly
aligned with the felt-pen mark has been
fulfilled.

Pump a few strokes until no resistance is felt in
the handle.
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4.6 Separator bow!

Measure the height (H1) of the piston rod (see
fig.) with the depth gauge of a slide callipers.
Make a note of the reading obtained.

Set the valve on the tool in the upwards position
“Unloaded position”. The piston rod wiil now move
down slightly when the disc stack is released
inside the bowl.

Measure once again the height (H2) of the piston
rod with the slide callipers and make a note of the
reading obtained.

If the height difference Hy-H'is less than the
measure in the table below, the disc stack
pressure is correct. -

If the height difference exceeds the measure in
the table below, the number of discs is not
sufficient. Add one or more discs and repeat the
above described check until correct disc stack
pressure is obtained.

An insufficient number of discs permits the disc
stack to wobble and cause unbalance in the bow!
when running, resulting in vibration that cannot be
eliminated by balancing. ‘ '

G0533661

Measure of disc stack pressure with use of a
compressing tool

Bowl disc caulk thickness Height difference, H, - H, *
0,4 mm~ 1,5 mmr
0,5 mm 2,0 mm
0,6 mm 2,0 mm
0,8 mm 2,5 mm

*) Calculated approx. values to be used as guidance

Disc stack

The uppermost disc has thicker caulks than the
other ones. The thick-caulked disc must always
be located uppermost in the disc stack. If disc
stack pressure is too low, add one or more bowl
disc (not thick-caulked discs) to the top of the
normal-caulked part of the stack. Refit the thick-
caulked disc uppermost in the stack. Fit the bowl
hood.

108




4 Dismantling/Assembly

4.6 Separator bow!

4.6.9 Assembly

Ejection mechanism

GOS71411

-Bowl body

Turn the gasket the right way. A gasket turned the
wrong way could block the ducts for operating
water. (This gasket is used for many separator
types. For the types dealt with in this book the
holes “1" have no function.)

Lubrication of ejection mechanism. Specified
directions are to be found in this chapter.
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4.6 Separator bowl!

4 Dismantling/Assembly

When inserting new plugs, use a rubber hammer
or the like so as not to damage the sealing
surface.

Ejection mechanism - Bowl body

1. . Protect the nave bore in bowl body with a rag.

Start with two diametrically opposite screws.
Then tighten screws successively a little at a
time. Final tightening torque 40 Nm.

110

GO0S71511

A. Angular positibn of spring support indicéte‘d by
punch marks
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4 Dismantling/Assembly

4.6 Separator bow!

2. Ensure that the screw on the turning tool is

properly tightened.

f WARNING

Crush hazard

Risk for jamming injury when turning the
bow! body.

Turn the bowl body back upright.

Refit the two plugs in the bowl body wall when-

the turning tool has been removed.

Clean spindle taper and nave bore in bowl
body.

Apply the lifting tool of the bowl body.
Important: Be sure that the three screws
beeing properly screwed down into the bow!
body. Screw down the centre screw (A) to the
bottom position. Lift the bow! body onto the
spindie.

GO570211

GO571911

GO0572011
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4.6 Separator bowl!

4 Dismantling/Assembly

Lower bowl! body until central screw rests on
spindle top. Now unscrew the centre screw so
that bowl body sinks down on the spindle
taper.

Lubricate the screw threads with Molykote
1000 paste. Rotate the bowl body slowly and
align it so that the screw holes in its bottom
are exactly above the holes in the distributing
ring. Lift up the distributing ring and tighten it
against the bowl body by means of the three
screws. Final tightening torque 40 Nm.

Bowl body - Sliding bowl! bottom -
Distributing cone

‘1.

Apply lubricant on
— threads of bowl body
— threads of bowl spindle

— bowl body nave on guiding surface and
lugs

~ guide pin in bowl bottom
— guiding surface for the sliding bow!

bottom under the ejection openings in the
bowl body.

See specified “4.6.5 Check point -
Lubrication” on page 98 in this chapter.
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4 Dismantling/Assembly

4.6 Separator bow!

2. Lubricate the rectangular ring outside the rim
of the sliding bow! bottom, see “4.6.5 Check
point - Lubrication” on page 98 .

The ring should always be mounted with the
chamfered side upwards, see illustration.

Note that the arrow. on> the inside surface of
the ring should point upwards (Only valid for
W 818 and W618 bowls).

To facilitate mounting, immerse the ring in hot
water before mounting

Mount the sliding bowl! bottom. Take care to
bring the drill mark on the sliding bowl bottom
right in front of the guide lug in the bowl body.
This'will ensure that the sliding bow! bottom
drops into.correct position.

Note! Guide pin in the bottom.

rB_____I
l \ l A Nl
| =77 BT
R =
: A C
Lo 4 -
["I'_I J | |
| B
| I 1
Rectangular ring
A View

B.  Chamfered surface,(always mounted upwards)
C. Arrow stamped onh.inside surface of.the ring -
(only valld jr,W 818 and W 618 bowls)

U

R‘A
i | AN
\"-:.Z:.;\ ?\ % T /

A.  Drill mark
B.  Guide lug
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4.6

Separator bow!

4 Dishvantling/Assembly

Avoid the risk of deforming the seal ring by
fitting if after fitting the sliding bow! bottom. As
the bowl is completely full of process liquid
under pressure, a defective seal ring can
cause leakage of process liquid into the
operating water system.

Important!

4.

114

The recesses in the underside of the
distributing cone must fit over the lugs on the
bowl! body na\(é. The mark on the distributing
cone must be in line with the guide lug on the
bowl! body.

' Go672111

1.

Recesses

" GoB72ZI



4 Dismantling/Assembly

4.6 Separator bow!

Cap nut - Wing crown - Disc stack -
Distributor - Top disc®

1. Tighten the cap nut firmly by using the special
tool.

Left-hand thread!

2 Apply silicone grease on the two O-rings for
the wing crown. Put the O-rings in their
grooves and press down the wing crown in
the distributing cone. Knock cautiously with a
soft hammer to get the wing crown into
.correct position. Apply a Iight non-toxic
lubricant onto the guide pins of the
distributing cone.

‘ *) Twin phase separators only

G0669341
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4.6 Separator bowl! 4 Dismantling/Assembly

3. Disc stack pressure see “4.6.8 Check point -
Disc stack pressure” on page 106 in this
chapter.

Important!

Make sure that the three guide pins of the
distributor enter correctly into corresponding
holes in the distributing cone. Do it like this:
Place the distributor intentionally slightly
offset in relation to the guide lug on the bowl
body. Use a screwdriver or similar too! to turn
‘the distributor carefully until it drops into place
in the correct position.

-

Broad rib with groove
2. Guide lug

4. Fit top disc.

Note: This top disc does not exist in the BB
separators.

G0725611

1.  Bore mark
2.  Guide lug
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4 Dismantling/Assembly

4.6 Separator bow!

Bowl hood

1. When fitting a new seal ring in bowl! hood:

If a new seal ring of nylon (amide resin)
proves to be too wide when fitting, this is due
to absorption of moisture. It will regain its
correct dimensions after drying for about 24
hours at a temperature of 80 - 90 °C. If the
ring is too narrow put it in hot water,

70 - 80 °C, for about 5 minutes.

Important!

2. Make sure that the groove in the bowl hood
enters the guide lug in the bowl body.

See “4.6.5 Check point - Lubrication” on page
98 in this chapter.

G0672511
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4.6 Separator bowl! 4 Dismantling/Assembly

Large lock ring

v Check point
See “ Disc stack” on page 108.

Lower the lock ring gently onto the bowl! body (1).
Fasten the lock ring spanner (2). Screw on the
lock ring by hand as far as possible (3). Apply the
compressing tool and carry out operations 5-6.
Pump (7) and tighten the lock ring by hand (3)
alternately a few times.

Ascertain that full pressure is obtained in the
compressing tool.

Go687781

As a rule the lock ring can be tightened by hand
until the distance between the @-mark on the lock
) ring and that of the bowl hood is 20-30 mm. The
~ final tightening is carried out by hitting the
spanner handle (8) until the spanner handle feels
stiff, then check that the @-marks are at least
aligned with each other.

f WARNING

Disintegration hazard

It is extremely important that the large lock

ring is tightened properly to ensure calm
running and avoiding parts coming loose.
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4 Dismantling/Assembly

4.6 Separator bow!

Undo and remove tools. Operations (9-11).

NOTE

If the paring disc device for operating water
also has been assembled, check its height
setting by rotating the bowl by hand and

" make sure the latter rotates freely.

Outlet pipe - Guide sleeve - Small
lock ring (Frame hood. Outiet)

1. Note the angular positioning of the frame
hood. Tighten the frame hood with the
screws.

2. Note: Make sure that the seal ring (1) is
undamaged. The outlet pipe is markéed with a
punch mark. This mark shall be aligned with
the top disc drill mark when assembling (twin
phase separators only).

G0570681

aoesaz1i

G0698321
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4.6

Separator bowl!

4 Dismantling/Assembly

The guide sleeve is marked with a punch
mark. When fitting the guide sleeve on the
outlet pipe, the punch marks shall be exactly
aligned with each other (614, 714, 518 and
618, twin phase).

Tighten the small lock ring properly.

G0720811

It

f WARNING

tightened properly to ensure calm running
and avoiding parts coming loose.

Disintegration hazard

is very important that the small lock ring is

G0697541

v

v

Check point
Radial wobble of outlet pipe.

Check point

 When fitting, check eccentricity between

120

outlet pipe and pump housing. See “
Checking eccentricity of outlet pipe / outlet
housing” on page 59.

Assemble the outlet parts as instructed in
chapter “4.3 Outlets (twin phase separators)”
on page 49 or “4.4 Outlet (single phase
separators)” on page 62.

Note: The hook screws are tightened with a
torque of 50 Nm (5 kpm).

50Nm

G0720921



4 Dismantling/Assembly 4.7 Paring disc device for operating water

4.7 Paring disc device for
operating water

.'_j,.__.

e i R
]

G0462651

1. Distributing ring

2. O-ring

3. O-ring

4. O-ring

5. Control paring disc
6. Distributing cover
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4.7 Paring disc device for operating water 4 Dismantling/Assembly

Apply lubricating grease of silicone type on
j to the two lower O-rings.

See “5.2 Lubricants” on page 181.

The upper O-ring (A), which has a locking

function, must not be ubricated.
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4 Dismantling/Assembly

4.7 Paring disc device for operating water

4.7.1 Dismantling

1. Tap the control paring disc carefully with a
soft drift, so that the upper O ring is unloaded.
Remove the O-ring with a small screwdriver
or similar tool. Remove the control paring disc
by lifting up the distributing ring.

Control paring disc
Distributing ring
Distributing cover

wh =

BN . ..

2. Remove the diétributing cover as showh in
the figure. .

G046314% .

3. Notice the guide pin (1).

GO0B72711

A. Height adjusting ring

G0672811
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4.7 Paring disc device for operating water

4 Dismantling/Assembly

4.7.2 Check points - Assembly

Ducts

+ Dirt and lime deposits in the ejection
mechanism may cause bad ejecting function
or none at all.

Clean all ducts with a soft iron wire or the like.
Remove deposits on other surfaces with steel
wool.

Rechecking water flow:

When thé solenoid valve for make-up water is
open, there should be weak water jets.

At operation the make-up water consumption is
zero when the water pressure is less than 50 kPa
(0,5 bar).

At discharge the water jets should be strong
(1,5 - 3 litres / discharge).

Finally, when the machine is completely
assembled, make a test run to make sure that the
discharge function is in order. '

Assembly

Assembly takes place by reversin'g the sequence

of operations for dismantling. Observe the
following: : :

The _distribuiing cover is éngularly positioned by a
guide pin. o
If it is difficult to press down the ¢ontrol paring

disc in position by hand, knock it down cautiously
by means of a plastic hammer.

Check that the uppermost O-ring (locking the
paring disc) lies properly in its groove without
being twisted.

In order to ensure a good sealing between the
paring disc and the O-rings, jerk a few times in
the distributing ring after assembly.

124
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4 Dismantling/Assembly

4.7 Paring disc device for operating water

4.7.3 Height adjustment (paring
disk)

Alfa Laval ref. 543759, rev. 0/539324, rev. 0

Check the height position after each assembly.
Use two steel rules or a depth gauge.

Any adjustment is made by means of one or more
height adjusting rings A (1,0 mm thickness).

614" and 714
H =185 +0,5 mm

5182, 618, 718 and 818
H =223 +0,5 mm

ANNNNNN
O,

7l

NOTE

Recheck the height position when the bowl
has been mounted on the spindle by rotating
the bow! by hand and make sure that it
moves freely. A scraping noise may be an
indication of incorrect positioning — readjust!

Y For example H 614HGV
2) For example C 518HGV
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4.8 Operating water module (OWMC)

4 Dismantling/Assembly

4.8 Operating water
module (OWMC)

4.8.1 Exploded view

G0878321
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4 Dismantling/Assembly

4.8 Operating water module (OWMC)

© N0 AN~

e e e T T T T e T Y
© ® NSO AN O

Nut .

Cylinder

Locking wire, upper
Garter strap

O-ring

O-ring

Outlet

Turcon variseal “‘M”
Nozzle

Screw

- Two-pulse adapter
Turcon AQ-seal (3 pieces)

Piston

Turcite slidering
O-ring

Air tank

End protection
Bracket

Nut
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4.8 Operating water module (OWMC)

4 Dismantling/Assemb_ly

4.8.2 Dismantling (MS service)

The figures within brackets refer to the exploded
view on page 126.

When dismantling, the OWMC Service kit is
needed.

1. Shut off the air and operating water supply to
the OWMC.

: WARNING
. A - Crush hazard
Never dismantle the OWMC when
pressurized. }

2. Remove the connections for operating water.

NOTE
The'Air tank (16) must only be dismantied by
Alfa Laval personnel.

3. Turn the cylinder (2) anti-clockwise relative to
the air tank (16). The upper locking wire is
thereby forced out.

Use two belt wrenches when turning the
cylinder, see the illustration. The lower tool
prevents the air tank from rotating.

NOTE

Be careful to keep the cylinder straight
against the air tank. '

NOTE

In order not to damage the water tank, make
sure to place the upper wrench at the top of
the water tank, as illustrated.
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4 Dismantling/Assembly

4.8 Operating water module (OWMC)

4. Pull off the cylinder (2)

5. Carefully press the piston (13) out of the
cylinder using a soft rod or similar.

4.8.3 Check points

Cleah and check the condition of the
dismantled 'parts.

—  Check the cylinder(2), piston (13) and
two-pulse adapter (11) for scratches and
scuffing marks.

— Renew the_ garter strap (4) fitted inside
the cylinder.

- 'Renew the piston seal-rings (12 & 14)
and the seal (8) which are included in the
service kit for the module.

— Renew all other parts included in the
service kit.

13

277
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4.8 Operating water module (OWMC) 4 Dismantling/Assembly

4.8.4 Assembly (MS service)

1. Check that the piston and inside of the
cylinder are well cleaned.

Lubricate the inside of the cylinder with the
grease included in the Service kit for OWMC.

2. Assemble the OWMC unit opposite the
dlsmantllng

NOTE

Make sure that the hole in the groove (for the
locking wire end) on the air tank can be seen
through the slot on the cyhnder

3. Lubrlcate the locking wire with the grease
included i in'the Serv:ce kit for OWMC.

4. Place the Iockmg wire end in the ‘hole in‘the
air tank. Secure the.¢ylinder to the air tank
with the locking wire by turning the cylinder
clockwise relative to the air tank until the hook
on the Iocklng wire reaches the groove.

5. Fit Watef and air connections

6. Turnon the air and operating water supply
Check that there are no leakages.

B

‘ o : ‘ s06a ., 5060

4.8.5 Air tank See connection list in the Installation.Manual

30878011

If the air tank has to be dismantled (i.e. repair) it is
removed by removing the nuts (19).

NOTE
If problems are related to the Air tank (16),
always contact Alfa Laval representative.
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4 Dismantling/Assembly 4.9 Frame parts

4.9 Frame parts

G048
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4.9 Frame parts

4 Dismantling/Assembly

A. Oil gauge glass '

B. Oil drain plug

C. Gasket for brake protecting cover and worm
. wheel guard

D. Cooling coil
Bearing shield
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4 Dismantling/Assembly ) 4.10 Vertical driving device

4.10 Vertical driving device
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4 Dismantling/Assembly

4.10 Vertical driving device

121£8909
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4 Dismantling/Assembly 4.10 Vertical driving device

4.10.1 Dismantling

Drain off oil from worm gear housing. The
assembly is then accessible after the following
parts have been removed in the order stated:

Outlet

Frame hood

Inlet

Separator bow! and control paring disc device
for operating water

G0484241

1. Unscrew the three screws and remove the
protecting plate.

GO575411

2. Remove the O-ring fitted above the proteéting
collar. :

G0575311

3. Pull off the protecting collar — there are no
threads.

G0575211
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4.10 Vertical driving device ‘ 4 Dismantling/Assjéfn‘b/y

4. Unscrew the three screws and remove the
guard.

GO674111

5. Remove the seal fitted in the guard.

G0674211

6. Remove the oil fan by hitting with light-blows
on the wings.

Left-hand thread!

G0674311

7. To avoid damaging the teeth when lifting the
bowl spindle, lift slowly and with great care.

NOTE

Never lift anything but the vertical driving
device with the spindle lifting eye.

GO0B74411

L__
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4 Dismantling/Assembly

4.10 Vertical driving device

8. Remove the seal ring.

9. Make a wooden support to be used during
certain sub-operations

10. Place the plug (included in the tool kit) in the
end of the hollow spindle.
Fit the puller tool and pull off the protecting
collar, the ball bearing and the worm. Now

and then hit on the head of the centre screw.

0 f\"v;
( ( troiabail 7"
//;

Wear of teéth “4,10.5 Examples of
various tooth appearances after
operation” on page 156.

$0093211

11. Remove the snap ring.

G0574941

T
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4.10 Vertical driving device 4 Dismantling/Assembly

12. Just pull - there are no threads.

G0674811

13. Place the spindle in the tube included in the
set of tools. Loosen the screws of the top
bearing cover alternately and a little at a time.

‘, Remove the cover.
d

i WARNING
Risk for eye injury by flying

-shap ring :

GO674911 -

Use the correct pliers for dismantling and
assembly of snap ring to avoid accidental
release.

14. Remove the upper rubber buffer (not provided
with springs).

GO5730T1
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4 Dismantling/Assembly 4.10 Vertical driving device

15. Lift the spindle out of the spring support.

GO0573111

16. Remove the lower rubber buffer (provided
with springs) from the top bearing support.

\,l

G0573211

17. Remove the springs from the top bearing
support.

18. Then remove the top bearing support from
the mounting tube.

G0573311
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4.10 Vertical driving device

4 Dismantling/Assembly
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4 Dismantling/Assembly

4.10 Vertical driving device

19. Dismantling of top bearings support from the

spindle.
Tools:
1. Tube 544288-01
2. End tube 531296-81
3. Compressing tool 543135-06

4. Dismantling and assembly tool 545540-80

Arrange the tube (1) on a firm support. Fill the
tube with rags to protect the spindle from
damage when pressing out.

Fit the bottom plate (4B) on the tube (1).

Fit the sleeve (4C) with inside diameter @ 90
mm on the bottom plate (4B).

Place the spindle (S) upside down in the
bottom plate (4B). Check that the inner race
of the ball bearing is in contact with the face
of the sleeve (4C).

Mount the three rods (4D) by fitting them
through the holes in the top bearing support
(T) and screwing them into the bottom plate
(4B). :
Fit the support ring (4E) on the spindle (S).
Note! The inside diameter of this ring is
tapered.

Fit the end tube (2) over the spindle (S) and
let it rest on the support ring (4E). '
Check that the retaining rings (4G) have been
fitted. Then fit the washer (4H) for the
compressing tool (3) onto the rods (4D).

Fit the compressing tool (3). Note! The piston
must be in the top position.

Fit the top plate (41) and secure the assembly
with the three nuts (4J).

Arrange the handle of the compressing tool
(3) in Pos. 2 and then pump until the piston
has reached the bottom position.

Bring the handle into Pos. 1 and pump until
the piston reaches its upper position.

Place the spacer (4F) between piston and
end tube (2).

Set the handle to Pos. 2 again and continue
to pump until the spindle is fully apart from
the ball bearings.

'NOTE

Pump slowly during the final stage of
pressing out to avoid damage to the spindle
when this is released.
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4.10 Vertical driving device 4 Dismant/ing/Assem“gly

20. The parts removed are the upper and lower
ball bearing housings and the spacing sleeve.

G0573411

21. Force out the ball bearing.

N

22. Check the guide pins. Replacé any damaged
pins but do not loosen the others.

G0573611
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4 Dfsmantling/Assem‘bly 4.10 Vertical driving device

23. Remove the snap ring.
Force out the ball bearing.

j WARNING
Risk for eye injury by flying

snap ring

‘Use the correct pliers for dismantling and
assembly of snap ring to avoid accidental
release. o o

GO573711

24. The bottom bearing housing should normally
remain sitting in the frame. It should be
dismounted only when it is necessary to
replace it, when its O-rings must be replaced
or when the separator is to be reconditioned.

i i
A7z

A
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4.1

0 Vertical driving device

4 Dismantling/Assembly

4.1

0.2 Assembly

Note!

The deep groove ball bearing is to be fitted in
the upper housing and the angular contact
ball bearing in the lower one.

Before fitling the bearings, wipe off the
bearing seats of the spindle and apply some
oil to the seats.

See chapter “2.9 Ball and roller bearings” on
page 31. ‘

If the bottom bearing housing has been
removed, fit new O-rings (in- and outside the
bottom bearing housing).

Lock the upper ball bearing with the snap
ring.

WARNING

A Risk for eye injury by flying

snap ring

Use the correct pliers for dismantling and
assembly of snap ring to avoid accidental
release. ‘
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Fitting the deep groove ball bearing

s
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4 Dismantling/Assembly

3. Apply the mounting washer and force the ball
bearing in position.

Important:

Turn the angular contact ball bearing the right
way - the wide shoulder of the inner race
must face upwards (A).

NOTE

A bearing of this kind turned upside down
cannot carry any load. It collapses when
loaded resulting in breakdown of the
-machine " _ . .

4." Assemble the two housings and the space
sleeve into a unit.

G0675621

~ Assembly of the bearing housing I o ﬁ%’?&
One tooth and the corresponding recess is widef than. ™ " 4

the others R

GO0574111»
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4 Dismantling/Assembly

4.10 Vertical driving device
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4 Dismantling/Assembly 4.10 Vertical driving device

5. Assembly of top bearings on the vertical drive
Tools to be used:

1. Tube 544288-01
2. End tube 531296-81
3. Compressing tool 543135-06

4. Dismantling / Assembly tool  545540-80

e Arrange the tube (1) on a firm support.
+ Fit the bottom plate (4B) on the tube (1).

s Fitthe ring (4A) with inside diameter @ 77
mm in the bottom plate (4B).

e Place the spindle (S) upside down in the
bottom plate (4B). Note! The collar on the
spindle (S) must be resting on the ring (4A).

G0675931

*

¢ Fit the ball bearing housing (T) onto the
spindle (S). Note! The top bearing is to be
mounted upside down. See fig.

¢ Mount the sleeve (R), which must be in
contact with the inner race of the ball bearing.

' Fitthe end tube (2) on the sleeve (R).

e Screw the three rods (4D) into the bottom
plate (4B). '

e Check that the retaining rings (4G) have been
fitted. Fit washer (4H), compressing tool (3)
and top plate (41). Secure the assembly by
tightening the three nuts (4J).

Arrange the handle of the
compressingcompressingcompressing tool (3) in
Pos. 2 and pump until the piston has reached the
bottom position.

Move the handle to Pos 1. Pump up the piston
into the top position. .

e
O

Place the spacer (4F) between end tube (2) and
piston of the compressing tool (3). Bring the
handle to Pos. 2 and continue compressing until
the inner race of the ball bearing is in contact with
the collar on the spindie (S).

‘Remove the tool and continue with the mounting
of the other parts for the vertical drive.

G0675811
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4.10 Vertical driving device 4 Dismantling/Assembly

6. Fit the top bearing support in the tube end
and put the springs in place.

GO5733114

7. Mount the rubber buffer with springs.

G0676011"

)

8. Lower the spindle into the top bearing
support. Ascertain that the guide pins enter
the springs.

A

G0573131

Pour a few drops of oil in the ball béariﬁﬁhs”?b'f the
same qqglity as is used in the worm.gear housing)
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4 Dismantling/Assembly

9. Mount the rubber buffer without springs.

10. Mount the cover and tighten its screws
alternately, a little'at a time. Do not use
pneumatic tools.

“ Final tightening torque: 60 Nm.

o

11. Hit with light blows on the wingé of the oil fan
to tighten it.-

Left-hand thread!

12. Lay down the spindle, fit the sleeve and lock it
with the-snap ring.

a

GO0676111

LT S,

G0676211
&

" ¢ G067631
PO S

WARNING

A Risk for eye injury by flying

snap ring

Use the correct pliers for dismantling and
assembly of snap ring to avoid accidental

release.

V%
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4.10 Vertical driving device

4 Dismantling/Assembly

13.

14.

15.

16.

Make sure that the conical surfaces inside the
worm and on the spindie are clean and free
from oil before the worm is fitted.

Wipe off and grease the bearing seat before
fitting the ball bearing.

The bearing can be assembled either in hot
or in cold condition.

Assembly in hot condition (recommended by
the supplier):‘H,egt the bearing in oil (A),
max.100 °C,-about 10 minutes, or in a heating
cabinet. If the oil heating method is used, the
oil must be absolutely 'clean.

Also heat the protecting ¢ollar.

Fit the bearing. Fit the protecting collar. When
it has cooled, fit the ring and the driving-on
tool as shown in the figure and hit it a few
times to ascertain that the bearing and the
protecting collar are in the correct position.

To avoid damaging the teeth, the spindle
should be lowered with gre/a't care.

Guide the bearing into the bottom bearing
housing. If it does not quite bottom in its seat,
knock lightly on the spindle top with a tin
hammer.

Wait, however, to knock it down entirely until
next suboperation 16 is carried out.
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4 Dismantling/Assembly

17. Make sure that the ball bearing housings are

19.

20.

in their correct angular position by means of
one of the screws that fastens the top
bearing. Then lower the spindle to the
bottom.

18. Fit the seal ring. Lower the guard into
position.
ve

Fit new seal rings under the screw heads.
Tighten the screws alternately, a little at a
time. Do not use pneumatic tools.

Final tightening torque: 40 Nm.

Check point
“4.10.3 Check points - Radial wobble of bowi
spindle” on page 153.

Fit the seal.

G0574931

G0575011

S
G0575321
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4.10 Vertical driving device

Agad

4 Dismantling/Assembly

21. Fit the protecting collar and push it firmly
down against the oil fan.

22. Fit the O-ring dry — do not grease.

@

23. Fit the protecting plate and tighten the
screws. ,

o
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4 Dismantling/Assembly

4.10 Vertical driving device

4.10.3 Check points - Radial
wobble of bowl spindle

o Excessive radial wobble at the top of the

spindle is indicated by uneven running of the
bowl (vibration).

Check the wobble as a precautionary measure at
each intermediate service (IS), before every
dismantling and after every assembly of the
spindle.

Set up a dial indicator on a magnetic stand. Use
the key for the large lock ring as a support for the
stand - see the figures. (The key can also rest on
the protecting cap of the top bearing.)

Measure the wobble at the taper end of the top of

" ~the spindle.

Maximum permissible wobble (A) is 0,05 mm

If the wobble is excessive, the spindle unit must
be removed from the frame and dismantled for

closer examination. Get in touch with the suppller'

The spindle may need to be replaced.

When the separator has a hollow spindle, the
wobble should also be.checked at the cylindrical
part right at the bottom of the spindle above the
threads.

Maximum permissible wobble (A) is 0,05 mm

Excessive wobble can cause abnormal wear in
the axial seal and result in leakage.

S~

Max. 0,05 mm

Max. 0,05 mm

G0681451

”‘lii&v-,.,_
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4.10 Vertical driving device 4 Dismantling/Assembly

Important!

During indication the spindle must be revolved by
hand with the aid of the coupling drum.

GO683511
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4 Dismantling/Assembly

4.10 Vertical driving device

4.10.4 Check points - Worm
gearing

Worm and worm wheel (worm gearing)

Check the teeth of worm wheel and worm for
wear. Examine the contact surfaces and compare
the tooth profiles. The gearing may work
satisfactorily even when worn to some degree.
Replace worm at the same time as the worm
wheel.

Presence of metal chips in the oil bath is an
indication that the worm wheel is wearing
abnormally.

To avoid damaging the teeth when lifting the bowl
spindle, first push the worm wheel aside. For the
same reason put the spindle in place before
mounting the worm wheel.

When replacing the gearing, always ensure that
the new parts have the correct number of teeth.

See Technical data in the Installation Manual.

WARNING

A Disintegration hazard

Check that gear ratio is correct for power
frequency used. If incorrect, subsequent
overspeed may result in a serious
breakdown.

1. Worm
2. Worm wheel

155
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4.10 Vertical driving device

/.
<7

4.10.5 Examples of various tooth
appearances after operation

Satisfactory teeth

Uniform wear of contact surfaces. Surfaces are
smooth. Good contact surfaces will form on the
teeth when the gear is subjected only to moderate
load during a running-in period.

Worn teeth

Permissible wear is as a rule 1/3 of the thickness
of a tooth, provided that

e the wear is uniform over the whole of the flank
of a tooth.

o all teeth are worn in the same way.

Spalling

Small bits of the teeth have split off, so-called
spalling. Generally due to excessive load or
improper lubrication. Damage of this type need
not necessitate immediate replacement, but
careful checking at short intervals is imperative.

Pitting

Small cavities in the teeth, so-called pitting. This
is often due to excessive load or improper
lubrication. Damage of this type need not
necessitate immediate replacement, but careful
checking at short intervals is imperative.

156

4 Dismantling/Assembly

G0538711

G0538811 |

G0538911

G0539011



4 Dismantling/Assembly

4.11 Horizontal driving device

4.11 Horizontal driving
device

G0464561

A Tightening torque 25 Nm
. Locked with Loctite 270
B  Tighténing torque 29 Nm

li"“':':\‘-
Noithuy,, .
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4.11 Horizontal driving device

4 Dismantling/Assembly

G02465N1

“ Worm gear end

1.*
2.
3"

" 3.1
3.2
4.

5.
6.

158

Round nut

Frame bottom part
Bearing housing

O:ring

Seal ring

Round nut

Large ball bearing

Lock ring (left hand thread)

7.  Worm wheel
8. Clamp element
9.  Small ball bearing

10. ©-ring
11. Gasket

12. Bearing shield

13. Seal strip
14. Guard

15.
16.
17.
18.
19.
20.
21.
22,

Worm wheel shaft
Cooling coil
Washer

" Nut

Washer
Screw
Screw

‘Corrugated shim
The beanng housing should normally remain sitting in the frame. It should be dismantled only when it is

necessary 1o replace it or the O-ring (3.1), or when the separator is to be reconditioned.

If it is to be removed, observe that the round nut (1) is locked with Loctite. The nut is therefore easier to

unscrew when heated.

The bearing housmg is also fixed with Loctite.
When fitting a new bearing housing, apply Loctite 603 on its guiding surface aga/nst the frame and Loctite

243 on the threads.

Drive motor end

©CONDIO AWM~

~ Nut

Washer

Stud bot
Screw

Stop screw
Brake pulley
Elastic plate
Screw

Spring washer
Washer
Coupling disc
Electric motor
Guide ring
Motor adapter

G0778241




4 Dismantling/Assembly

4.11 Horizontal driving device

4.11.1 Dismantling

The horizontal driving device is dismantled as
follows. It will be easiest to loosen the clamping of
the worm wheel if the bow! and spindle are still
fitted in the machine.

1. Shut off the water supply and disconnect the
cooling water connections to the cooling coil
in the worm gear housing.

2. Drain off oil from worm gear housing.

j - CAUTION

Burn hazards
Lubricating oil and various machine surfaces
can be hot and cause burns.

3. Remove the worm wheel guard with the
’ revolution counter.

4. Remove the brake cover.

5. Disconnect the cooling water connections.
Remove the bearing shield cover.

6. Remove the nuts and wasAhers of the cooling
coil and press the two tube ends into the
bearing shield.

7. . Remove the bearing shield: Ease it off by
means of two of the fastening bolts.

f - CAUTION
Crush hazard
 The shield is quite heavy (15 kg cast iron).
Hold the shield firmly or use two longer

screws as guide pins so as not to drop it
during dismantling.

8. Lift out the cooling coil and take care of the
gaskets (A).

G0484241

G0576511

30212441
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4.11 Horizontal driving device

4 Dismantling/Assembly

9. Fit the puller tool and pull off the ball bearing.

10. Loosen the clamp screws uniformly and
successively around the clamping rings in the
order stated. In the first round, do not loosen
them more than 1/4 turn to avoid wryness in
the clamping rings. Do not screw out the -
clamp screws erntirely.

11. Remove the clamping element and the worm
wheel. See “4.10.5 Examples of various tooth
appearances after operation” on page 156

G0212521

|i CAUTION .

Crush hazard
‘The worm wheel is quite heavy. Hold it firmly
when dismantling. Risk for jamming injury.

12. Remove the motor. See “4.16.2 Removing
the motor” on page 174.

13. Remove the rubber discs from the coupling.

14. Unscrew the centre scréw (A) and remove the
plain washer (B). Then tighten the screw (A)
again to protect the shaft during next
operation.

160
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4 Dismantling/Assembly

4.11 Horizontal driving devic

15. Fit the puller tool and pull off the coupling.

16. Remove the lock ring. Use the pin spanner or
a drift.

Left-hand thread!

17. Knock loose the worm wheel shaft from-the
motor side with a piece of wood and a tin
Rammer.

18. Screw off the round nut.

S

-G

G04B441

G0192311
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4.11 Horizontal driving device

4 Dismantling/Assembly

19. Remove the ball bearing. Position the smaller

sleeve against the inner race of the ball
bearing. Put a piece of paper or cloth inside
the tube in order to avoid damage on the
shaft.

4.11.2 Assembly

Clean and oil the bearing seat on the worm wheel
shaft. o

1.

Mount the ball bearing in cold condition by
using the tools. Use the larger sleeve which

acts against the inner race of the ball bearing.

This procedure is recommended by the
supplier.

Do not heat this ball bearing in oil!

Fit a new seal ring (3.2) inside the bearing
housing. Use soap water to-facilitate
mounting.

Screw the round nut onto the shaft (compare
18 on previous page).

Clean the bearing seat in the frame. Apply
some oil on the outer race of the ball bearing
and carefully force the worm wheel shaft into
position. Use the sleeve which acts against
the outer race of the ball bearing. Use a tin
hammer.

G0212711

=)

L__
G0192421

G0576641

NOTE

Take caution not to damage the rubber
mantled seal ring (3.2) inside the bearing
housing when forcing the shaft into position.

G083041Y
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4 Dismantling/Assembly 4.11 Horizontal driving device

5. Mount the lock ring. Use the pin spanner or a
drift.
Left-hand thread!

G0192321

6. Fit the coupling half. Note the key. Fit the
centre screw (with spring washer and plain
washer) and tighten it. Fit the elastic plates.

7. Before fitting the worm wheel and the
clamping element, clean all surfaces
thoroughly with a clean cloth. Push the worm
wheel on the shaft as far as possible.

G0571811

8. Oil the inner surface of the clamping element.
The oil must be of the same quality as is used
in the worm gear housing. Slip the clamping
.; element onto the worm wheel.

9. First tighten the three clamp screws A, B and
C, but only so little that the clamping element
just sticks on the worm wheel shaft. Then
tighten the clamp screws uniformly and
successively around the clamping ring in the
order (1 — 12) stated in the figure.

Do not tighten crosswise.

Tightening torque 29 Nm.

This must be repeated several turns around
unti! full torque on every screw is reached.
Check continuously that the clamping rings
remain plane parallel.

G0207811

s, % 163

R A. = ,(Vl//g;ﬂp‘»::'v !
T a W~




4.11 Horizontal driving device

4 Dismantling/Assembly

10.

Mount the bearing. Apply the mounting
washer and hit a few blows on the latter to

* ascertain that the bearing is in correct

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

position. Use a tin hammer.

Make certain that the worm gear housing and
the magnet of the cooling coil have been
properly cleaned. Insert the cooling coil.

Clean the bearing seat in the bearing shield
(13). Fit a new corrugated shim (22) and O-
ring (10) into the bearing shield.

The parts are included in the MS-kit.

Renew the gasket (11) and fit the bearing
shield. Use the two guide pins in the tool set
to position the shield. Note that the shield can
be fitted in one position only.

If necessary, pull it into position using the
screws or tap its centre with a tin hammer.

Press the two tube ends of the cooling coil '
(16) into the bearing shield.

Fit the washers (17) and nuts (18) and tighten
the coil to the shield.

Connect the cooling water to the coil. Supply
the cooling water and check for leakages.

Fit the seal strip (13) and the guard (14)
covering the bearing shield (see-previous
illustration). ‘ -

Fill oil before the worm wheel guard is
mounted. Quantity: See “Technical data” in
Installation Manual. Quality: See “5.2
Lubricants” on page 181.

Fit the gasket and the worm wheel guard.

Fit the motor. Fit the seal strip and the

protection cap of the motor.

21.

164

Fit the gasket and the brake cover.
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4 Dismantling/Assembly

4.11 Horizontal driving device

4.11.3 Check points - Radial
wobble of worm wheel shaft

/]0.1 mm|

Ne
N2 L _ YR

GO576631

e Excessive wobble on the worm wheel shaft
may cause vibration and noise.

Clamp é dial indicator in a magnetic support and
fasten the latter to the plane for the worm wheel
guard (the gasket should be removed). Revolve

"the worm wheel shaft by hand.

Max. permissible radial wobble (A) is 0,1 mm.

If the wobble is excéessive, the worm wheel shaft
must be removed from the frame for closer
examination. Get in touch with the supplier. The
worm wheel shaft may need to be replaced.

 —
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4.12 Remote controlled brake (pneumatic)

4 Dismantling/Assembly

4.12 Remote controlled

brake (pneumatic)

4.12.1 Changing brake lining -

Checking for formation of
rust

Checking for formation of rust

Formation of rust on the brake parts may
cause the brake to jam.

: How to carry out the Intermediate Service for the
brake unit is described below.

1.

Dismantle the brake unit by compressing it in
a screw wise and remove the two stop screws
(2), see the illustration.

MW

f " WARNING
- " Risk for eye injury by flying
. parts

Be careful when decompressing the unit, the
spring power-can rip parts.

CAUTION
& Inhalation hazard
When handling friction blocks/pads use a dust
mask to make sure not to inhalate any dust.

Do not use compressed air for removal of
any dust. Remove dust by vacuum or wet
cloth.

See Safety instructions for environmental
issues regarding correct disposal of used
friction blocks/pads.

1

66
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4 Dismantling/Assembly 4.12 Remote controlled brake (pneumatic)
2. Remove any rust and brake dust from the
surface of the brake shoe (7) and the S 6 78910
corresponding guiding surface in the cover
(1).
Formation of rust on the brake parts may
cause the brake to jam.
3. Rub the surfaces, for instance with Molykote
Paste 1000 or similar.
4. Renew the O-ring (3) and check piston (4) 1 Cover
and its cylinder in the cover (1). Rub the 5 Stop screw
cylinder with Molykote Paste 1000 or similar. 3 O.ring
5. Renew the spring (5) if it has lost its stiffness. ;' gisrt;n
- Qil the spring when assembly. 6 G,/)anc?
7. Brake shoe
S 8. Slotted pin
NOTE 9. Friction pad
10. Screw

When assembly, depress the brake shoe (7)
entirely in the cover (1) before tightening the
stop screws (2), otherwise the screws may
jam the brake shoe.

WARNING

Risk for eye injury by flying

parts

Be careful when compressing the unit, the

spring power can rip parts. -

6. Supply compressed air to the brake unit and

check the brake function.
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4.12 Remote controlled brake (pneumatic) 4 Dismantling/Assembly

Changing brake lining

* A worn lining will lengthen the braking period.

1. Remove the brake cover.

GO05756 11

2. Remove the screws and exchange the lining.
Note! The screws are slotted at both ends.

GOS75711

"4.12.2 Revolution counter

Remove the cover from the Separator frame if not
already done.

’
‘
’
)
)
]
'
1]
¢
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4 Dismantling/Assembly 4.12 Remote controlled brake (pneumatic)

Dismantle the revolution counter unit for cleaning
and examination as described below.

1. Knock out the taper pin (12) and pull off the
gear wheel (11).

2. Push out the shaft (3) and protecting collar
(1)

3. Unscrew the round nut (10).

'S0072821

4. Push out fhe bushing (5) from the cover (8).

5. Clean all parts and examine for-wear and
damage. '

6. Assemble in reverse order.
Renew the seal ring (2) and rectangular ring
(6). These parts are included in the MS-kit.

NOTE

Fit the seal ring (2) in correct direction, see
the illustration. -

7. Fit a new gasket (9) when mounting the cover
-on the separator frame.

Protecting collar
Seal ring

Shaft

Snap ring
Bushing
Rectangular ring
Screw

Cover

Gasket

10. Round nut

11. Gear wheel

12. Taper pin

CINOILALN~
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4.13 Speed sensor for remote indication (option) 4 Dismantling/Assemrbly

4.13 Speed sensor for
remote indication
(option)

€0153081

The speed sensor is accessible when the brake cover has been removed.
The distance (A) between the speed sensor head and the wheel should be ad/usted to1,5-2,5 mm.
For technical data and further information, see Installation Manual. .
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4 Dismantling/Assembly 4.14 Vibration sensor (option)

4.14 Vibration sensor
(option)

-

Il

G0665021

Mounting instructions
 Fitthe screw 7 in the frame, secure with Loctite 243 (A)
 Fit the vibration sensor 9, adjust with washer(s) 8 in order to get the cable downwards.

« Tightening torque 35 Nm (3,6 kpm).

For technical data and further information, see Installation Manual.
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4.15 Lock switch (option)

4 Dismantling/Assembly

4.15 Lock switch (option)

9"
| I ' TGN-YW
| & %5 | T ]
| A | ” 0 1 ) l
l | ¥ I
- .l = |
B J
[ IR B

Lock switch (activated)
Frame hood
Safety circuit connection, lock switch not activated

Starter, contactor circuit

Sowm>»

For technical data and further information, see Installation Manual.
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4 Dismantling/Assembly : 4.16 Motor

4.16 Motor

4.16.1 Parts for mounting of motor

G0683751

Protection cap
Seal strip
Motor

Cover -

Motor adapter
Brake pulley

OO AW~
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4.16 Motor

4 Dismantling/Assembly

4.16.2 Removing the motor

/ .
I
i :‘:‘—‘Fl g

N

G0683841

¢ Remove motor cover.

o Disconnect the electric cables to the motor.

o Fit the lifting eye on top of the motbr and tighten it securely.

e Hook up the motor in a hoist. Use a lifting sling between the lifting hook and the lifting eye.

Stretch the lifting sling with the hoist.

e Loosen and undo the six nuts fixing the motor flange to the separator frame.

e Pull out the motor with coupling pulley (brake puliey) from the separator frame and lift it a'wa'y..

AN

WARNING
Disintegration hazafd
When power cables have been connected,
always check direction of rotation. If

incorrect, vital rotating parts could unscrew
causing disintegration of the machine.
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4 Dismantling/Assembly

4.16 Motor

4.16.3 Check points - Radial
wobble of motor shaft

Max 0,1 mm
g
~\~‘\
~. T N/, c
\~ / C
| S
TS ¢
A l(‘
\ A
(o

G0683621

e Excessive wobble on the motor shaft may
cause vibration and noise.

Clamp a dial indicator in a magnetic support,

and fasten the latter to the flange of the motor.

Revolve the motor shaft by hand. Read the

wobble on the shaft according to measuremenit in
the figure.

Max permissible radial wobble: See figure.

If the wobble is excessive, contact the supplier.
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4.16 Motor

4 Dismantling/Assembly

4.16.4 Dismantling

Loosen the lock screw (arrow). Apply some
grease on the centre screw of the tool. Mount a
M20 screw on motor shaft. The screw will serve
as a support when pulling off the coupling disc.
(The screw from the worm wheel shaft may be
used, then don't forget to remount it).

Fit the tool as shown in the illustration and pull off
the coupling disc.

4.16.5 Assembly

Lubricate motor shaft, for instance with Molykote
paste 1000. Knock the coupling on to the motor
shaft as far as possible by means of a piece of
wood and a hammer. Screw home the nut on the
mounting too! (the centre screw of the dismantling
tool) and screw it into the motor shaft.

Apply some grease on the washer ahead of the
nut and press the coupling into position by
tightening the nut using the socket sleeve and a
screw wrench. Lock it with the lock screw.
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4 Dismantling/Assembly 4.17 Mounting on the foundation feet

4.17 Mounting on the
foundation feet

The vibration dampers are to be replaced at least
every third year, and all at the same time.

Lifting the machine, see Installation Manual.

Apply Loctite 243 on the screws (1) and tighten
them. Tightening torque 40 Nm (4 kpm). The
dampers must be replaced at least every second
year.

Level against the upper face of the three holders
(3). When necessary screw the holders so as to
compensate for the inclination. Any gap between
a holder and the foundation foot must be filled
with one or more adjusting washers (4).

Lower the frame on to the foundation feet.

Tighten the set screws (2) by hand (or by a hand . -

tool, if necessary) until all of them are in contact \1
with the frame feet, then tighten them with a 1 _
tightening torque of 100 Nm. Mount the bow! and 2 6
chebk that the frame is horizontal by means of a '
spirit level placed on the outer frame rim. Make a 3 g_’?,,,.
new adjustment if necessary. ' 4

. 5— 1

NOTE . -:'cv’. ° :.:Z 9-0 i ‘: .'.év°.‘-"? ":,..'}::';‘ g

. g9 N e:"" . '4-.'.° :_c_-‘ X c o
Tighten the set screws (2) before mounting . IR
the bowl or the cyclone. T le T B L W
, 1. Screw and washer ' i
: : 2. Set
Mount in the order stated 3 Hi/;:rrew S
4.  Adjusting washer T,
I I Ve,

* Sepa ator bow 5. Foundation foot T
e Motor with protecting cover 6. Vibration damper
e Cyclone
s Inlet

e Frame hood
e Qutlet
¢ Operating Water Module, OWMC

G0683811 -
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4.17 Mounting on the foundation feet

4 Dismantling/Assembly
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5 Lubrication

Content's |

5.1 Lubrication of electric motor

5.2 Lubricants

5.2.1
522
523
524

Récommgnded'Iubri‘cating‘oils

' Recommended-oil brands

Recommended lubricants
Lubrication chart, general
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5.1 Lubrication of electric motor 5 Lubrication

5.1 Lubrication of electric
motor

Correct lubrication interval and recommended
type of grease can be found on a plate fixed on
the motor. The information can also be found in
chapter Electric motor in the Installation Manual.

Manual lubrication

Regreasing while motor is running

¢ Remove grease outlet plug or open closing
valve if fitted. '

¢ Be sure that the lubrication channel is open.

. e Press the specified amount of grease into the

‘bearing. o A

¢ Let the motor run 1-2 hours to ensure that all

'~ excess grease is forced out of the bearing.
Close the grease outlet plug or closing valve if
fitted.

Regreasing while motor is at standstill

Regrease motors while running. If this is not

possible, lubrication can be carried out while the

machine is at a standstill.-

¢ In this case, use only half the quantity of
grease, then run the motor for a few minutes
at full speed:- - - _

e When the motor has stopped, press the rest
of the specified amount of grease into the
bearing.

After 1-2 running hours close grease outlet plug
or closing valve if fitted.
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5 Lubrication ' | 5.2 Lubricants

5.2 Lubricants

5.2.1 Recommended lubricating oils

Alfa Laval ref. 553219-04, rev. 1
type of frame M18 with motor< 52 kW
Two different groups of lubricating oils are approved. They are designated as Alfa

Laval lubricating oil groups B and D. The numerical value after the letter states
the viscosity grade.

The corresponding commercial oil brands acc. to document 553218-05 and
553218-06, see “5.2.2 Recommended oil brands” on page 182.

Ambi'_e‘nt temperature °C. | Alfa Laval - Time in operation

) lubricating oil group Oil change interval
[Between +band+45 | B/320 Tisoon
Between +2 and +65 | D/320 2000 h
Note:

e In a new installation or after change of gear transmission, change oil after
200 operating hours. :

e When the separator is operated for short periods, lubricating oil must be
changed every 12 months even if the total number of operatlng hours is less
than stated in the recommendations above.

e Check and prelubncate spindle bearings on separators which have been out
of service for 6 months or longer.

¢ In seasonal operation: Change oil before every operating period.
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5.2 Lubricants

5 Lubrication

5.2.2 Recommended oil brands

Alfa Laval ref. 553218-05, rev. 2

NOTE

use.

The data in below tables is based on supplier information in regards to
lubrication properties. Trade names and designations might vary from
country to country, contact your local supplier for more information.

Brands with Alfa Laval article number are approved and recommended for

Alfa Laval lubrication oil group B

| Viscosity grade VG (ISO 3448/3104) 320
Viscosity index VI (ISO 2909) >92
Manufacturer Designation »
Bel-Ray V 100 Glear oil 90
BP | Energol GR-XP 320
Castrol Alpha SP 320
ELF Epona Z 320
Esso/Exxon Spartan EP 320
Fina Giran 32»0
Gulf .EP HD 320
Mobil Mobilgear 632

(Mobilgear SHC 320) * Synthetic
Optimol Optigear BM 320

| @8/Kuwait Petroleum Goya 320

Shell Omala 320
(Delima HT 320) *Synthetic
Texaco/Caltex Meropa 320 |

*  These oils must be used when the frame

temperature is above 80 °C.

If you can't verify the temperature by measuring,
a rough estimate is that 80 °C is when you can
touch the surface of lower part of frame for a short

time only.
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5 Lubrication

5.2 Lubricants

Alfa Laval ref. 553218-06, rev. 4

SpecificationSynthetic lubricating oil,
category PAO (ISO-L-) CKE 320

Viscosity grade (ISO 3448/3104) VG 320.

The following are lists of recommended oil -
brands. Trade names and designations might vary
from country to country, contact your local oil
supplier for more information.

Brands with Alfa Laval article number are
approved and recommended for use.

Alfa Laval lubrication oil group D

Manufacturer ‘ | Designation
Alfa Laval - | 542690-84 (20 litres)
542690-85 (4 litres)
542690-86 (208 litres)
BP Enersyn HTX 320
Castrol Alphasyn EP 320
_ Alphasyn HG 320
Chevron Tegra 320
ELF Epona SA 320
Esso/Exxon Terresstic SHP 320
Terresso SHP 320
Mobil SHC 630
Optimol . Optigear Synthetic A 320
Q8/Kuwait Petroleum Schumann 320
Shell Delima HT 320
Paolina 320
Omala RL 320

The lists of recommended oil brands are not
complete. Other oil brands may be used as long
as they have equivalently quality as the brands
recommended. The oil must have the same
viscosity class and ought to follow the ISO
standard 12925-1, category ISO-L-CKE (ISO
6743-6) or DIN.51517, part 3 CLP, but shall have
a synthetic base oil of polyalphaolefin type (PAO)
instead of mineral base oil. The oil must be
endorsed for worm gear with brass worm wheel.
The use of other lubricants than recommended is
done on the exclusive responsibility of the user or
oil supplier.

183



5.2 Lubricants 5 Lubrication

5.2.3 Recommended lubricants

Alfa Laval ref. 553217-01, rev. 8

NOTE
The data in below tables is based on supplier information in regards to lubrication properties.

Trade names and designations might vary from country to country, contact your local supplier for
more information. '

Brands with Alfa Laval article number are approved and recommended for use.

Pastes for non-food applications:

. Manufacturer Designation Alfa Laval No
Fuchs Lubritech | Gleitmo 805K
‘Gleitmo 705K
Dow Corning - | Molykote 1000 (Paste) 537086-02 (1000 g)
Molykote 1000 (Paste) 537086-03 (100 @)
" Molykote G-rapid plus (Paste) 537086-04 (50 Q)
Rocol ' | Antiscuffing (ASP) (Paste)
Kiuber Wolfracoat C (Paste)
Bonded coatings:
Manufacturer Designation Alfa Laval No
. Fuchs Lubritech | Gleitmo 900 (Varnish or spray) //%’-ﬁ
Dow Corning Molykote D321R (Spray) 535586-01 (300 mi)
: Molykote D321R (Varnish) 535586-02 (60 ml)
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5.2 Lubricants

5 Lubrication

Pastes for food applications

Manufacturer Designation Comment | Alfa Laval No
Fuchs Lubritech Gleitmo 805
Geralyn 2 USDA H1 | 561764-01 (50 g)
Dow Corning Molykote TP 42
Molykote D
Molykote Foodslip EP-2 USDA H1 | 537086-07 (50 )
(Mineral
oil base)
Kliiber | Kiiiberpaste 46 MR 401 |
Kliberpaste UH1 96-402 | USDA H1
Lubrication LE 4025 USDA H1
Engineers

Silicone grease for

fubbe‘r rings:

Manufacturer

Designation

| Alfa Laval No

Dow Corning

Molykote 111 (Compound)
Molykote 111 (Compound)

539474-02 (100 g)
539474-03  (259)

Fuchs Lubritech

Gleitmo 750

Kliber

Unisilkon L 250 L

Wacker

Silicone P (Paste)

Silicone grease for

food applications:

Manufacturer

Designation

Alfa Laval No

Dow Corning

Molykote foodslip SR grease

569415-01 (50 g)
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5 Lubrication

5.2 Lubricants

Greases for ball and roller bearings:

NOTE
Always follow the specific recommendation for lubrication as advised by the
manufacturer.
Manufacturer Designation Alfa Laval No
BP Energrease MM-EP2
Energrease LS2
Castrol APS 2 Grease
EPL 2
Chevron Dura-Lith Grease EP2
Elf Epexa 2
Esso/Exxon Beacon EP2
Co Unirex-N2
Fina Marson EPL 2A
Mobil Mobilith SHC 460
Mobilux EP2
Gulf Gulflex MP2
Q8/Kuwait Rembrandt EP2
Petroleum
Shell Alvania EP Grease 2
Albida Grease EP2
A SKF LGEP2 or LGMT2
Texaco Multifak AFB 2
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5 Lubrication

5.2.4 Lubrication chart, general

Alfa Laval ref. 553216-01, rev. 6

Lubricating points

Type of lubricant

Bowl spindle ball bearings and buffers are
lubricated by oil mist

Lubricating oil as specified in “Recommended
lubricating oils”

Bowl spindle taper

Lube oil, only a few drops for rust protection

Metal buffers of bowl spindle

Lube oil

Bowl:

Sliding contact surfaces and pressure loaded
surfaces such as lock rings, threads of lock
rings, bowl hood and cap nut

Pastes as specified in “Lubricants”

Rubber seal rings

Grease as specified in “Lubricants”

Friction coupling ball bearings

The bearings are packed with grease and sealed
and need no extra lubrication

Electric motor

Follow manufacturer's instructions

NOTE

The Lubrication chart, general can be complemented with more detailed charts, showing the
lubrication points in detail and what type of lubricant to use.

Instructions related to a specific design of the machine, refer to the general assembly drawings.
Some application processes demand special lubrication.

If not specified otherwise, follow the supplier’s recommendation about method of application.
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5 Lubrication

5.2 Lubricants

Alfa Laval Lubricating Oil Groups

e Group A oil: a high quality gear oil on
paraffin base with stable AW (anti wear)
additives.

¢ Group B oil: a high quality gear oil on
paraffin base with stable EP (extreme
pressure) additives.

+ Group D oil: a synthetic base oil with
additives stable at high operating
temperatures

e Group E oil: Charactenstlcs as a group D-oil
but-suitable at a higher operation power ($5
kW) :

Do not mix different oil brands or oils from
different oil groups.

Always use clean vessels when handlrng
Iubrlcatlng oil.

Great attentlon must be paid not to contaminate
the Iubrlcatmg oil. Of particular importance is to

“avoid mixing. of different types of oil. Even a few

drops of motor oil mixed into a synthetlc oil may
result in severe foaming.

Any presence of black deposits in a mineral type
oil is an indication that the oil base has
deteriorated seriously or that some of the oil
additives have-precipitated. Always investigate
why black deposits occurs.
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5.2 Lubricants ' 5 Lubrication

If it is necessary to change from one group of oil
brand to another it is recommended to do this in
connection with an overhaul of the separator.
Clean the gear housing and the spindle parts
thoroughly and remove all deposits before filling
the new oil.

NOTE

Always clean and dry parts (also tools) before
lubricants-are applied.

- CAUTION o
.} A Check the oil level before start.

Top up when necessary. A
Oil volume = see “Technical Data”.

It is of utmost importance to use the lubricants
recommended in our documentation.

This does not exclude, however, the use of other
brands, provided they have equivalently high
quality properties as the brands recommended.
The use of oilbrands and other lubricants than
recommended, is done on the exclusive
responsibility of the user or oil supplier.

Applying, handling and storing of lubricants

Always be sure to follow lubricants manufacturer's
instructions. » .
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Read this first
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L Tetra Pak
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_ The name plate - the g‘uide-fdr finding the correct spare part numbers.

See-also Warnings in chiaptér “1.1 General information” on page 7.
Maskinskylten - en guide till det ratta reservdelsnumret.
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1 Read this first

1.1 General infofmation

Safeguard your commitment to quality by always using genuine
Alfa Laval spare parts distributed by Tetra Pak.

Remember, Tetra Pak cannot accept responsibility for the failure of a

separator equipped with non-original spare parts. We guarantee the

quality and reliability of our products.

& WARNING B

When changing certain parts in the separator bowl assembly, the
vibration level may increase. This can result in shorter life time of
components like rolling bearings and gears. If severe unbalance
occurs, the rotating bowl assembly can come into contact with the
frame causing damage to equipment and injuries to personnel.

It is strongly recommended that the exchange of parts is
supervised by an Tetra Pak service engineer. TetraPak
assumes no liability for damage to property or injury to personnel
resulting from unauthorized installation of those parts.

A WARNING C

Certain bowl parts carry milling marks from the balancing of the
complete separator bowl. These parts must not be replaced
without rebalancing the complete bowl. Tetra Pak has to be
contacted in this matter.

Genuine parts

0023621
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Folj ditt kvalitetstankande genom att endast anvanda
originalreservdelar distribuerade av Tetra Pak.

Kom ihag att Tetra Pak inte tar nagot ansvar fér fel pa en separator
som innehéller icke-originaldelar. Vi garanterar kvaliteten och
driftsakerheten hos vara egna produkter.

A VARNING B

Om vissa delar i separatorkulan byts ut, kan vibrationsnivan
komma att 6ka. Detta kan i sin tur leda till férkortad livslangd pa

“t.ex. lager och vaxlar. Om kraftiga vibrationer uppstér, kan den
roterande kulan komma att sla i stativets delar, vilkket kan medféra
allvarlig maskin- och personskada. Det ar darfér av stor vikt att
utbyte av kulans delar 6vervakas av en serviceingenjor fran
Tetra Pak. Tetra Pak tar inget ansvar fér maskin- eller
personskador som kan uppkomma pé grund av att delar bytts ut
av icke auktoriserad personal.

A VARNING C

Vissa av separatorkulans delar har urfrésta spar som resultat av
balansering av hela kulan. Dessa delar kan inte bytas ut utan att
en ombalansering av kulan gors. Kontakta Tetra Pak i detta
arende.

Genuine parts

$0023621



1 Read this first

Alfa Laval
Sichern Sie Ihre hohe Qualitat durch die ausschlieBliche Verwendung "" v, A
originaler Ersatzteile, die von Tetra Pak vertrieben werden. ;

Beachten Sie bitte, daB Tetra Pak keine Verantwortung fur den Ausfall
eines Separators tibernimmt, der mit Nicht-Originalteilen ausgestattet
ist. Wir garantieren far die Qualitat und Zuverlassigkeit unserer

Produkte. Genuine parts

A WARNUNG B

Durch den Austausch bestimmter Teile in der Separatortrommel-
Baugruppe, kann ihr Schwingungspegel steigen. Dies kann zu
einer kirzeren Lebensdauer von Teilen, wie z.B. Wélzlagern und
Getrieben, fuhren. Bei einer schweren Unwucht kann die
rotierende Trommelbaugruppe in Kontakt mit dem Gestell kom-

" men, was zu Beschadigungen der Ausristung oder Personenver-
letzungen fiihren kann. Es wird dringend-empfohlen, den
Austausch von einem Tetra Pak Service-Ingenieur beaufsich-
tigen zu lassen. Tetra Pak Gbernimmt keine Haftung fir eine
Geratebeschadigung oder Personenverletzung aufgrund einer
ungenehmigten Montage dieser Teile. ‘

A WARNUNG C

Bestimmte Trommelteile haben Frasmarken vom Auswuchten der
kompletten Separatortrommel. Diese Teile diirfen nicht ohne eine
Neuauswuchtung der kompletten Trommel ausgetauscht werden.
Wenden Sie sich in dieser Angelegenheit an Tetra Pak.

$0023621
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Alfa Laval

Protégez la qualité de votre équipement en utilisant uniquement des "" v,
pieces détachées d'origine distribuées par Tetra Pak. :

Attention, Tetra Pak décline toute responsabilité en cas de panne d'un
séparateur équipé de piéces de rechange qui ne sont pas d’origine. .
Nous garantissons la qualité et la fiabilité de nos produits.

Genuine parts

 AVERTISSEMENT B

Le remplacement de certaines piéces du bol du séparateur
risque d’augmenter le niveau de vibrations, et donc de réduire la
durée de vie des composants tels que les paliers & roulements et
les engrenages. En cas de déséquilibre trop important, le bol en
rotation risque d’entrer en contact avec des piéces du bati,
provoquant ainsi des détériorations de I'équipement et des
blessures du personnel. Nous vous incitons fortement a faire
réaliser le remplacement sous la surveillance d’un technicien
de maintenance Tetra Pak. Tetra Pak n’assume aucune
responsabilité en cas de détérioration du matériel ou de blessure
du personnel résultant d’'une installation non approuvée de ces
piéces. ' ‘

& AVERTISSEMENT C

Certaines piéces du bol présentent des marques de repérage
effectuées lors de I'équilibrage du bol du séparateur. Il ne faut
pas remplacer ces piéces sans avoir au préalable procédé a un
nouvel équilibrage de I'ensemble du bol. Tetra Pak doit étre
contacté a ce propos.

10
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1 Read this first

Conserve su compromiso con la calidad utilizando siempre piezas
originales distribuidas por Tetra Pak.

Recuerde que Tetra Pak no acepta ninguna résponsabilidad por el
fallo de una separadora equipada con repuestos no originales.
Alfa Laval garantiza la calidad y la fiabilidad de sus productos.

Genuine parts

& ADVERTENCIA B

Cuando se cambian ciertas piezas del conjunto del fotor de la
separadora, puede que se produzca un aumento del nivel de
vibraciones, lo que puede provocar un desgaste de algunos com-
ponentes, como los rodamientos de rodillos y los engranajes. Si
se produce un desequilibrado importante, el conjunto del rotor en
movimiento puede rozar con el bastidor, causando serios dafos
al equipo y al personal. Se recomienda encarecidamente que el
cambio sea supervisado por un técnico de mantenimiento de
Tetra Pak. Tetra Pak no se hace responsable de los dafios mate-
riales o dafios personales provocados por la instalacién no autor-
izada de esas piezas.

A ADVERTENCIA C

Algunas piezas del rotor llevan marcas estampadas para el
equilibrado del rotor completo de la separadora. Siempre que se
cambien estas piezas se debe equilibrar de nuevo todo el rotor.
Hay que ponerse en contacto con Tetra Pak para este asunto.

11
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Monb3yrATeCh TONLKO KAYECTBEHHBIMA OPUrMHASIBHBIMW 3anacHbIMU
AeTanAMK pacnpocTpaHAembimn conpmon Tetra Pak.

MNomHuTe: kKoMnaHuA Tetra Pak He HeceT OTBETCTBEHHOCTb 3a
HapyweHua paboTbl cenapaTopa, Ha KOTOPOM YCTaHOBNEHbI He
NnoAnuHHbIE 3anacHble geTann. Mbl FapaHTMpyeM KavecTso U
HaAEXHOCTb Hawel NPoAYKLUHN.

NPEAYNPEXAEHUWUE B

B cnyyaé 3ameHbl HEKOTOPbIX YacTen ycTponucTea 6apabaHa
cenapaTopa MOXeT NOBbICUTLCA YPOBEHb BUOPALMN.ITO MOXKET
NpUBECTU K COKPaLLEHUNIO CpoKa CNy>K6bl KOMIIOHEHTOB, TaKux
KaK NOAWMMHAKK 1 Npusoa. B cnyyae 3HauMTeNbHOro
avcbanawxca, yCTpOMACTBO BpauatowerocA 6apabaHa moxeT
BOWTW B KOHTAKT CO CTAHWUHOM, 4TO NpuBeaeT K CepPLE3HOMY
NOBPEXAEHUI0 060PYAOBaHMA U TpaBMamM 06CNYXWUBAIOLWLEro
nepcoHana. HactoAaTenbHO pekoMeHAayeTcA, 4To6bl 3ameHa
6blna NPOKOHTPONMPOBaHa UHXEHEPOM MO 06CcnNyXuBaHUIO
komnaHuu Tetra Pak: Komnanua Tetra Pak He HeceT Hukakoi
OTBETCTBEHHOCTU 3a NOBPEXAEHNA COBCTBEHHOCTU UK
TpaBMbl NepcoHana B pesysbTare Hepas3pelleHHOW YyCTaHOBKN
aTux geTanew. -

NPEAYNPEXAOEHUE C

Ha HekoTopbix YacTAx 6apabara NocTasneHbl OTMETKU nocne
6anaHcuposku 6apabaHa cenapaTopa NONHOCTLIO. JTK HacTu
He MoryT 6biTb 3ameHeHbl 6e3 NOBTOPHOM BanaHCUPOBKN BCEro
ycTponcTtea 6apabaHna cenapatopa. o gaHHbIM BONpocam
obpawantecsb B hupmy Tetra Pak.

12
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1 Read this first

(it

Salvaguardate la qualita del vostro separatore utilizzando sempre
ricambi originali distribuite da Tetra Pak.

Ricordate che la Tetra Pak non accetta alcuna responsabilita in caso

di difetti al separatore dovuti all'utilizzo di ricambi non originali. La

Tetra Pak garantisce la qualita e 'affidabilita esclusivamente dei propri

prodotti.

Alfa

A AVVERTENZA B

ingranaggi. In caso di elevato spostamento, il tamburo pud
entrare a contatto con le parti del telaio provocando seri danni

di far controllare la sostituzione da un tecnico di assistenza
Tetra Pak. La Tetra Pak non assume alcuna responsabilita per
danni.alle cose o lesioni al personale dovuti all'installazione non
autorizzata delle suddette parti. ’

In seguito alla sostituzione di alcune parti del tamburo del separa-
tore, il livello di vibrazioni pud aumentare. Questo pud comportare
la riduzione della vita utile di componenti quali cuscinetti a rulli ed

all'attrezzatura e lesioni alle persone. Si raccomanda caldamente

A AVVERTENZA C

Alcune parti del tamburo dipendono dal bilanciamento comples-
sivo del tamburo del separatore. Le suddette parti non possono
essere sostituite senza procedere ad un nuovo bilanciamento.
Contattare la Tetra Pak.

val
-J.,l. .

Genuine parts

13
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Salvaguarde a sua decisdo de manter a qualidade usando sempre
pe¢as sobressalentes originais distribuidas pela Tetra Pak.

Nao se esqueca de que a Tetra Pak nao assume quaisquer
responsabilidades pela avaria dum separador que n&o esteja
equipado com pegas originais. Por isso, asseguramos a garantia da
qualidade e fiabilidade dos nossos produtos.

A' AVISO B

Ao mudar determinadas pegas no conjunto do rotor da separa-
dora, podera provocar um aumento da vibragéo. Tal podera origi-
nar a redugdo do tempo de duracdo dos componentes, tais como
rolamentos de roletes e engrenagens. Caso se verifique um
desequilibrio acentuado, o conjunto do rotor giratério podera

. entrar em contacto com a estrutura, vindo a provocar danos no
equipamento e ferimentos pessoais. Recomenda-se vivamente
que a substituigdo de pecas seja vistoriada por um técncico de
servico da Tetra Pak. A Tetra Pak nao assume qualquer respon-
sabilidade por danos em bens ou ferimentos pessoais resuit-
antes da instalagao nao autorizada daquelas pegas. ’

A AVISO C

Determinadas partes do rotor contém marcas de atrito do bal-
anceamento do rotor do separador completo. Estas pegas nao
devem ser substituidas sem reequilibrar o rotor completo.
Para isto, a Tetra Pak tem de ser contactada.

14
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Turvaa laadukas kokonaisuus kayttdmalla aina aitoja, Tetra Pakin
toimittamia varaosia.

Muista, ettei Tetra Pak voi vastata sellaisen separaattorin
toimintahéiridsté, jossa on kaytetty muita kuin alkuperaisia varaosia.
Me takaamme omien tuotteidemme laadun ja luotettavuuden.

& VAROITUS B

tarinén taso voi.kasvaa. Téma voi johtaa joidenkin osien, kuten
vierintalaakereiden ja hammasvaihteiden, kayttéian lyhenemi-
seen. Jos asennelma joutuu pahasti epatasapainoon, pyériva
kuula-asennelma voi koskettaa runkoa ja aiheuttaa laite- ja henki-
l6vahinkoja. Suosittelemme, etté Tetra Pakin huoltoinsindori
valvoo vaihtoa. Tetra Pak ei ota vastuuta omaisuudelle tai henki-
I6kunnalle aiheutuneista vahingoista, mikali ne johtuvat naiden
osien vaarin suoritetusta asennuksesta.

Kun separaattorin kuula-asennelman tiettyja osia vaihdetaan, sen

A VAROITUS C

Tietyissé kuulan osissa on merkinnét koko separaattorikuulan
tasapainotuksesta. Naita osia ei saa vaihtaa ilman, etta koko
kuula tasapainotetaan. Ota yhteytta Tetra Pakiin tissa asiassa.

1 Read this first

Genuine parts

IaLaa
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D 714HGV-34C

(1) Alfa Laval

AlaoPalioTe TNV MOLOTATA XPNOHOTIOWWVTAG TAVToTE yviiola "‘" * e
avTaAAaGKTIKG Tou Stavépovral aré v Tetra Pak. P

o

\
AT

Yag unevBupiloupe 6tTL n Tetra Pak dev avahapBavet eubuvn yla tn ‘
BAGBRN SlaxwploTipa 1nou dev eival eEOTTAMIOUEVOG HE AUBEVTLIKA
avTaAAaKTIKA. EyyudpaoTe Ty fioldtnTa Kat Tny aglormotia twv
MPOIGVTWV Nag.

5”5 NPOZOXH B

Otav aAAaleTe oplojEva eEapTiipata oTo cUoTnua Tou
TUUTIAVOU TOU SlaywpLoTipa, N oTabun Kpadaouwy Uropel va
auEnBei. Auté unopei va €xeL cav aroTEAECHA UIKPOTEPN
Slapkela {whg Twv EEapTNUATWY, OTIWG POUAEUAV Kal
ypavalia. e nepintwon cofapriq EAAewyng {uyootaduiong,
TO TMIEPLOTPEPGHEVO OUCTNHA TOU TUMTIAVOU UTTopel va €ABeL
o€ ena@n ME To TIAA(OL0, TPOKAAWVTAG {NUIEG GTO punXavnua
Kal TPQUMATIONG Tou MpoowTikol. Ol onotesdninote
aAAayéq eEapTnHdTwy NpEREL va yivovtal uné tnv
enipAeyn punxavikoU tng Tetra Pak. H Tetra Pak dev pgpet
Kappia euBivn yla UAKEG {NULEG 1 yla TpaupaTiopd Tou
NPOCWILKOU AGYw TOTIOBETNONG QUTWV Twv EEAPTNUATWY arno
un eEouglodoTnpeva atopa. »

A NPOZOXH C

Oplopgva €£apTAHata Tou TUPTIAvoU PEPOUV (Xvn
¢ppelapioparog anéd Tn LuyooTaduon oAGKANpou Tou
OUCTIHKATOG TOU TUUTIAvoU Tou Slaxwplathpa. Autd Ta
efapTtripata dev MPEMNEeL va avtikatactadouv Xwpiq va
Eavayivel {uyoataduion oAGKANPoU ToU CUOTNHHATOG TOU
TupTiavou Tou dlaxwplotipa. Ma to Bépa autd Ba mpemeL va
ETIKOWVWVHOETE HE TNV Tetra Pak.

Genuine parts
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1 Rea_d this first

()

Verzeker u van optimale kwaliteit door altijd originele
reserveonderdelen te gebruiken, die door Tetra Pak worden
gedistribueerd.

Wij wijzen u erop, dat Tetra Pak geen verantwoordelijkheid kan
aanvaarden voor defecten aan een separator die is uitgerust met niet- |
originele reserveonderdelen. Wij garanderen de kwaliteit en de Genuine parts
betrouwbaarheid van onze producten. :

A WAARSCHUWING B

Als er bepaalde onderdelen van de separatortrommel worden
vervangen, kan het trillingsniveau veranderen. Dit kan leiden tot
een verkorte levensduur van onderdelen als rollagers en tandwie-
len. Als er sprake is van een ernstige mate van onbalans, kan de
roterende trommel in contact komen met het frame, wat kan lei-
'den tot ernstige schade aan goederen of tot persoonlijk letsel.
Het is dan ook ten sterkste aan te raden om onderdelen te laten
vervangen onder supervisie van een onderhoudstechnicus
van Tetra Pak. Tetra Pak aanvaardt geen enkele aansprakelijk-
heid voor schade aan goederen of persoonlijk letsel als gevolg
van onoordeelkundige installatie van die onderdelen.

4

A WAARSCHUWING C

Op bepaalde onderdelen van de trommel zitten freesmarkeringen
van het uitbalanceren van de gehele separatortrommel. Deze
onderdelen mogen niet worden vervangen zonder dat de gehele
trommel opnieuw wordt uitgebalanceerd. Hiervoor dient contact
te worden opgenomen met Tetra Pak.

17
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D 714HGV-34C

Alfa Laval
Beskyt din investering i kvalitet ved altid at anvende originale
reservedele distribueret af Tetra Pak.

Husk at Tetra Pak patager sig intet ansvar for fejl i separatorer, der er
udstyret med uoriginale reservedele. Vi indestar for vore produkters
kvalitet og driftssikkerhed.

50023621

Genuine parts

. A ADVARSEL B

Ved udskiftning af visse dele i separatorkuglen, kan vibrations-
niveauet blive foraget. Dette kan forkorte levetiden for komponen-
ter som kuglelejer og tandhjul. | tilfeelde af kraftlge vibrationer kan
den roterendeé separatorkugle komme i kontakt med rammedele,
hvilket kan medfare alvorllg beskadigelse af udstyr og person-
skade. Det anbefales pa det kraftigste, at udskiftningen sker
under tilsyn af en servicetekniker fra Tetra Pak. Tetra Pak
patager sig intet ansvar for ting- eller personskade som falge af
ikke-autoriseret monterlng af disse dele

A ADVARSEL C
Visse kugledele er forsynet med meerker fra afbalanceringen af
den samlede separatorkugle. Ved udskiftning af disse dele skal

der foretages en ny afbalancering af den samlede kugleenhed.
Tetra Pak skal kontaktes i dette anliggende.

18
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reequilibrado del rotor

See separate spare *’ﬂ
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D 714HGV-34C

Translation list

Cnosapb nepeBaa
Lista traduzioni
Lista para tradugéo
Kaanndosluttelo

()

()

(o)

T

M s
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5 - A
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Descrlptlon I{;a{"w o _‘;l HaumeHosaHue Descrizione Descricao Nimitys
: . )
Npumeyanva Note Notas Huomautuksia

Machlne type v‘

.MawmurHa THna

Tipo macchina

Tipo de maquina

Konetyyppi

ApTMKyn Ne -

.4

Nr.produtto

No. do produto ,

~Tuotteen no

— T

Machine unit- 3 _;-V%.;E,i

"’descrlptlon ﬂ} et
—.‘” 7 e l‘i’u . {%f

HaumeHosaHve 6noka
MawuHbI

Descrizione unita
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Descricao da unidade da
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+

- T S

Brok mawwuHbl Ne

AL

Nr. unita macchina

K

Numero de umdade da
maquina

Koneenosan no
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",
[ ] o e L

HaumeHoBaHue rpynnb
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Alaryhmén nimitys

NG Tl
Subassembly no. N

~prnna Ne
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Numero de subconjunto
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H
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apTvkyna : i

‘3ameHa Tpebyet

6anaHcuposkmn GapabaHa

La sostituzione comporta
la iequilibratura del
tamburo

El racmbio requiere el
reequilibrado del rotor

Vaihdettaessa kuula
tasapainoitettava *
uudelleen

See separate spare uﬁ. '
parts nstﬁ' Ll

CMm. oTAeNbHLIA
nepeyeHb 3anNacHbIX
vYacren

Vedi lista separata delle
parti di ricambio

Véase la lista de piezas
separada

Katso erillistd
varaosaluetteloa

He noctaenexa eMecTe C
3anacHbIMK YacTAMU

Non fornito come parte di
ricambio

No se entrega como
pieza de recambio

Ei toimiteta varaosana
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- D 714HGV-34C

2 Machine bottom part

-Méchiﬁe ‘uni@ n'umi)‘er or
- Subgssembly dascription
N N . ©*'553136-

Ref | PartNo .|Déscription’ ... |e2-s8:60 .

+ ’|50 Hz'with SMScoupling: - -~ . L)t L ] . . . .
"|80 Hz:with SMS coupling O : ; _
7 Ty

el
1

ng:device:ve
R R AR AR




2 Machine bottom part

i

=

12B 12A 12C |1

Al
12

iy

‘‘‘‘‘‘‘‘
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D 714HGV-34C ~ N ’ B ’ 3 ) T
2.1 Driving device horizontal

R . Machine unit number o -
. - S T . Subasseribly description
, L ' 546423-
Ref | PaitNo |Description. . °~ .. . |07-08 .. .~ . N |
. 7. Quantty R A EI
50Hz, -. " L B U 2 S PR T oo : )

;){:,:\,
i il L A
R 5
F28%01ia BabeannglEE
78 . .|R B

603588 Worrmwhesicomplete:
705702 [:Na :

P olmwnegLeon
-, 545

'545704 .01
o 5!




2.1 Driving device horizontal

2 Machine bottom part

25
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D 714HGV-33C N

2.2 Driving device vertical

Machine unit number or
Subassembly déscription

| 546800- o R,
Ref | PartNo |Description c -|-01 -78 . |Notes ‘ :
. ) Quantity ) .
50 HZ , , VIO ' :

2
Shs2mRiEer
2 223406 17.
3 221721 12
48747:07: Ballbearing gt

- iring housing

1 |Snap i
sx*x &gf

gy

Ro7(Serewl

i iWorm .-




2 Machine bottom part

2.2 Driving device vertical

27



D 714HGV-34C

2.3 Worm wheel guard

Machine unit number or
Subassembly description

528753-
Ref Part No [Description -85 Notes

Quantity

1 544165 02 [Worm wheel guard 1
2 526694 03 |Protecting collar rorn e 1 . e . .
+:3 777223531708 |SEaltingy < L RS G | e e A N A IS E R PR
147« | 1223434702 [Rectangularring: -~ A0 T Bl Lo e e | e e e vt 2
528743 01 [Bushing 1
6 526693 04 |Shaft , . 1. . v _
NI U7 £ vl o el ] Pt il e Il et ol O S
B ke Te7sagy ylSnaprng . fo s U e Lo e s [ B alse (e e s e S0 M
.69214 Gear wheel , 1
24 - . 69226 . |Taper pin ) 1 5 i Goe T

28
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2.3 Worm wheel guard

2 Machine bottom part

29



D 714HGV-34C

2.4 Remote control b_rake

Machine unit number or
Subassembly description

535336-
Ref Part No |Description -81 Notes
' Quantity
1 544788 80 |Protecting cover 1
2 535201 83 |Brake shoe 1
2A + 5376027 86 | Brake shoe A I T
2AA 310637 84| “Friction pad 1 o . o=
2B 535202 01} Piston rod 1
2C 535206 01| Gland 1
2D 226214 83| Spring- T R . -
2E° | - 67960- | Slotted pin - 1 B IR B Y .
3 223406 27 [O-ring 1 ' i
4 535207 01 |Stop screw 2

30
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2.4 Remote control brake 2 Machine bottom part

31



D 714HGV-34C

2.5 Inlet device, SMS coupling

32

Machine unit number or
Subassembly description
| 546657-
Ref Part No [Description -89 Notes
. Quantity

1 567120 01 |Sleeve 1

1.1 223406 24 0-ring 1

2 7| . 546635 Of|Thiottéring ~~~ T T T TTTUTI qlTTURTCT T - P .

3 " 228406315 (0ring LT 0 T Al L R R R P . !

4 546637 01 |Height adjustmg nng 1,0 mm 3

4.1 546637 02 |Height a adjustlng rmg 0,5 mm 1].

5 "7 ‘546610701 Intermedlate part™ I Lot T o7 B I T
6 |L,223406.1410wng o oo o cale e e A DU TR P

7 540829 05 |Gasket 1 ! T
R 541648 05 [Seal ring e M ) N U N PR Yo a
MrQT™™54164906 |Wearring . 0 A P - P S
103 540829 06 |Gasket N S S| R DA RN A R TR A
11 541650 01 |Holder for wear ring 1 .

12 545499 02 Compress:on sprmg 1 d
Ti37 TT[™72601047 79 |OTing T - Cufehetgbait el 201 il ot A it Rl Bl et I S
14 |+.228406°58|0uring e Uet .o oo P ool el S ] e e i T e st
15 546450 01 |Guide sleeve 1 ’

18 546655 01 _lnlet housmg 1 .
g T ""'7"9_6605”“ Rectangular Ting. T . B L | e v E I R I RV I S
20| 4.191083 5 f[Ebowpipe. , . L.l el e e e et
21 545461 01 Tube bend 1




2.5 Inlet device, SMS coupling 2 Machine bottom part

33



D 714HGV-34C

2.6 Inlet device, Clamp coupling

. < Machine.unit numbe‘r or
DN . Subassembly descnptlon S : . .
‘ : 1< - o 546657- S 1 ‘ |
. Ref | PartNo |Description - w0 L } Notes ‘ '
. SE LT . ',,'Qdan‘tit'y' . ——

: 1| se7130-01 [gi
203406, 24
TEERRAE e

546637‘ 01
546637102,




j 2.5 Inlet device, SMS coupling 2 Machit?éibqttom part

~© oN O Oohb
. —h

-
- O

—_
[\]
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- 618HGV-74C
2.5 Inlet device, SMS coupling '
Machvine unii number or 1 . . oo
Subassembly description , ' : , g
, ' 546657- - _ . S
" Ret | PartNo leo o Notes |

B d‘ua-miiy -

‘ 567120 01 |¢ 1 :
222306 24 :

e
546637 01
. 54,6637“, 02.

Henght{adjustmg r|ng 1 O'mm
Helght adjustlng fing-0,

546450 01
’“~ 54_1&655 ‘01

fiet housing
“?"dangul TN
S m%m




2.6 Inlet device, Clamp coupling | 2 Machine bottom part

35




D 714HGV-34C

3 Machine top part

Frame top part (ring cover) without wing in the sediment outlet

Machine unit number or
Subassembly description

562032-

©.221031 29
| 542931 01
526350 03

545318 03

"7y 7223406. 25
. 546541 80
2210463 23
221891 17

36

Screw o
Bl o
Seal strip

Oofng T

Frame hood - .
Screw

Lock nut

i
-

Ve

A

PrSIE

Alternative

Ref Part No [Description -02 Notes
. . Quantity
1 562030 80 |Frame top part 1
2 221731 08 |Screw ) 6
"3, 17260080 36 |Set'screw: - . - T3
4 .| .555245 01 |Height adjusting ring 1,0 mm . 9. S I
44 555245 02 |Height adjusting ring 2,0 mm 1 Alternative
5 528249 91 |Paring disc device 1 See page 38
- SoTod6 ok |Sarow e e e e s EAutl Nt
7. 545633 01 |Screw . < o
8 555453 01 |Gasket 1
9 555447 02 |Nozzle holder 1
B i
1

SEA

T

L — g



3 Machine top part

37
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D 714HGV-34C

3.1 Paring disc device

38

Machine unit number or
Subassembly description
528249-
Ref Part No |Description Notes
. ) Quantity

1 539242 84 [Distributing cover 1 .
1A |~ 74408 | Cylindricalpin 2. ) PR PR R RN
2 566319 01. | Distributing ring 117" B S I R
4 - | 74634 |O:ring. oL c| SRR B M R I S LA R
5 544326 01 [Control paring disc 1




3.1 Paring disc device 3 Machine top part
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D 714HGV-34C

4 Cyclone
Machine unit number or
Subassembly description
542991-
Ref Part No |Description -82 Notes
Quantity
9 542991 03 |Cyclone 1
10 (313170886 1 Rectangularring . S ) ,
1 31317 0334 1 |Washer . 1| A
12 313170884 1 Couplingnut. ) TR S IO 11 |
13 31317 0886 1 |Rectangular ring 1

40




4 Cyclone

41



D 714HGV-34C

5 Outlet pipe, SMS Connection

Ref

Part No

Description

Machine unit number or
Subassembly description

562051-

Notes

42

313170886 1

Rectangular ring

Quantity




5 Outlet pipe, SMS Connection

43



D 714HGV-34C

6 Outlet pipe, Clamp Connection

Machine unit number or
Subassembly _description
560722-
Ref Part No |Description . -80 _ Notes
i Quantity
4 313170886 1 |Rectangular ring 2 I e I
»
™~
)
e
R
N
N
- :
) 1
’
L.
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6 Outlet pipe, Clamp Connection

45

A
LI



f‘ D 714HGV-34C ' ‘
7 Separator bowl, Clarifier |

; With caulks 0,4 mm . »
= - Machine unit number or
Subassemibly d_es'c'ripti'oh

: . 546821-
Ref | PartNo. |Description = . 07 . |Notes
bR Fubdudy A . I R . >duah‘ti,‘ty SRR bt

1| 54387381
' .561815" 01 ug:
“"““"‘“’:'&%’ql}z S
529608 Of:|$
221131.703 | Scréw, .. -
"',” W“W 0 Faosk vty
gﬁgs%za Eﬂgcjégg n

N =

Ular,
I:?.“tf?'
ng slide

|54

S B e 035785 Bow!

e
SRR RO e

/553327




7 Separator bowl, Clarifier

23.1

24

23

22
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D714HGV-34C | o T T

8 Outlet device, SMS cou:pling

Machine unit number or
Subassembly description

. | | | | -562011-

Fie‘fA :P‘art‘.No_, Descrlptlon ‘ 701" _ : Notés.‘_
. Quantity 3
560596 '01 Outlet plpe\ el .

1 X : 1
2 . 546198 62 . _ N
3 P For ooy mrantmpagupung IR T 5 5 ' 1 o

559880 01"
559880 02

. _._.A‘-‘_.‘.f.rAﬁ‘ . e '_‘,,




8 Outlet device, SMS coupling

21

18

17
15

16

14

- 11

12
13

20
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D 714HGV-34C

9 Parts for mounting of CT-motor

Machine unit number or
Subassembly description

.2 785332 02
S g

5261 86 02
528738 02

08 iy
|Serew, 3% ?gff‘

Ad]ustmg washer

wj, A
N

Frame foot
Rubber ‘cushion

465235577,
3260001721,

Screw A

9 1223142404
: . *.544782 ;80

544781 - 02

Washer
Brake pulley ~T

Motor adapteri

231726 22
260176 o1.

221803 - 33

Screw
Stud bolt *

Guard
Nut

L “569043_&01

. «
* -
- M
'
.
- .
T
<~ e
-
LN
t
. x
3
ot
"
n -
.
o
>
A3
Y
s
e
q°
“
<

Block* A

remrs m,

h

546093-
Ref Part No |Description -22 . Notes
.o Quantity
1 543688 80 [Foundation plate 1 N
18

S g

r W«ﬁ?w"w‘?m{:ﬂ?

L

e .-55..;1‘gg

“

A



9 Parts for mounting of CT-motor
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D 714HGV-34C

10 Parts for mounting of standard motor, VFD

Machine unit number or
Subassembly description

546093-
Ref Part No [Description -26 Notes
Quantity
1 543688 80 |Foundation plate 1
2 785332 02 |Adjusting washer 18
3 528729 '02/|Holder -~ . 3
4. 221731 11 |Screw - 9 o
5 526186 02 |Frame foot 3
6 528738 02 |Rubber cushion 3
"7 - 65235 - |Rectangular ring "3 . i o
8 +. 260001 21 |Screw 3 _
9 223142 04 |Washer 3
10 544782 80 |Brake pulley . 1
10A " 221581 74| Screw 1 ’ ) ’
1" 544781 02 |Motor adapter 1
12 221726 22|Screw 6
‘ 13 260176 01 |Stud bolt ‘ } 6
« 44 [T 70480 T|Washer T T T 8l -
15 221803 34 Nut -l . - B . -
16 568593 80 |Screw complete 1 i B
17 | 566399 80 (Protecting cap N
17A " 43631 | Seal strip § 2l ) I
18, [ 221803 29 \Nut w
19 " '562164 81 |Cover ' 1 i
19A 562163 80} Locking plate complete 2"
19B 566584 01| Cover a0 -
19C 221803 40| Nut 2|
19D 68617 Slotted pin 2
22 566562 80 |Guide ring 1
.23 " 7221803 33 (Nutt g
24 569043 .01 |Block 1L
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10 Parts for mounting of standard motor, VFD
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' D 714HGV-34C S - - s
11 Operating water module compact .

Maéhir}é,dnit numb’errér V . 1 . ‘
Subassembly description

' 559872-

Ref | PartNo. |Desc

“Quantity '

at

e s | remseane M‘W‘“"‘ = e
%}éﬁ%’éﬁg& Prdbire
st

.. O P
oo T eetidra
2217107 Sorch
559892504}




11 Operating water module compact
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D 714HGV-34C

12 Fittings for OWMC

Machine unit number or
Subassembly description

56

562136-

Ref Part No |Description -01 Notes
Quantity

1 190613 Coupling nut 2
2 190601 Rectangular ring 2
3 7| " 562161 "80'|Bent hose liner E1 ) B -
4 562138 01 |Elbow pipe S . - _
4A 555655 02| Check valve 1
5 191577 Hose liner 1
6 .| " 544779711 |Hose” © "1l T " - -
7 ' | 42174, _ [Hoseclip .2 ol ek e -




12 Fittings for OWMC
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D 714HGY-34C

13 Set of plates

Machine unit number or -

: Subassermbly description .
: 549572-- -

, Ref | PartNo . |Description . |-22 R Notes .
. “Quantiy S
1270019 |Set of saféty labels S B SRR

. . 1|

. 1270018 01 [, Safety iabel sv
5700184021 JSatelyIabel ens
“Salety labelide s




eiere
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i marzonanze, occais. Wiop cparaton | Seplnrer mu 1o
et | 0 seepbom tilea  ; cotating detors any
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D 714HGV-34C

14 Speed sensor kit (Sensor included)

Ref Part No

Description

Machine unit number or
Subassembly description

562052-
-01 -02

Notes

7: 7|7 562082701
2+ | %, 562182:80
2A 562182 01

2B 552851 01

“§560311; 03

.20 |;,.561654° 01
3 221121 50

|- 1221041 26
| ¥7s52042701

21£..56185801

60
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Holder -7 7",
Junction box %%
-Junction box |
Stopping plug
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Screw

Screw ~ . +

B Ay
Inductive sensor.* -

Inductive sensor
Inductive sensor -,
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14 Speed sensor kit (Sensor included)
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D 714HGV-34C

15 Vibration sensor kit, Schenck

Machine unit number or
Subassembly description
553652-
Ref Part No |Description -01 Notes
Quantity
1 260080 15 [Set screw 1
L2 /552158 01 |Vibration sensor o I PR
"3 -223132 04.(Washer - B . S RS O S
4 560310 01 Ferrite core AL U AU R . |+ . |See Interconnection diagram -
5 560311 01 |Cable gland 1 Seée Interconnéction diagram

62




15 Vibration sensor kit, Schenck
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D 714HGV-34C

16 Vibration sensor kit, Monitran

Machine unit number or
Subassembly description

64

553652-
Ref Part No [Description -04 Notes
. Quantity
2 567112 01 |Vibration sensor 1
3 . 223132 04 |Washer 2 |
"4 . 560310 01 |Ferrite core 1 See Interconnection diagram
.5 560311 01|Cablegland * 1.

| See Interconnection diagram




16 Vibr‘ation sensor kit, Monitran
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D 714HGV-34C

17 Lock switch kit

Machine unit number or
Subassembly description

66

546611-
Ref Part No |Description -80 ‘ Notes
: Quantity

1 546633 01 |Lock switch actuator 1

2 221126 56 [Screw 2 :

3’ ."546401701/|Support -~ *." B IR 1 A ! I R NN MO At B
4.+ |7 551337 O1 |Limit switch * * S| N RN O RN FU N S

5 221121 52 |Screw T2 ' 117 |

6 546403 01 |Guard 1 :
7 |7 Tered4d” " ilscrew . T ol | AL LT

uf



17 Lock switch kit
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D 714HGV-34C
18 Set.of tools.

Desciiption

Machine unit number or

- Subassenibly, description

. 555535-

531296 B1:

31296. 81| Diiving-off ool _
555518 - 80 |Lifting tool - -

ore 978 o

s

‘«g._,_.f

4.5 S
N R

E

= TGO T SN N

~ Quantity




18 Set of too_ls
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21 22 2sé 23C 23D
24 25 26
25.1
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30
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D 714HGV-34C

Part No

Machihe.unii number or
Subassembly description

555535-

260154 05"
1|Rin

" 200164
260164, 0

45530718
L

e
: 6|k
7260161701

i
3

0t
3C

Flexagon.socket 14 mr (1/27)
mtcﬁett ﬁ{;ﬁg['fefégcwm :
”g“‘wm.,\ Ay

ing: bowl:hood&s:
00l . ;

~Quaniity




18 Set of tools
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D 714HGV-34C

Mach_ivné unit number or
Subassembly description
555535~ -
Ref | PartNo [Description -12 Notes -
; . Quantity T
75 54430202 |Pullei - . 1 ' . [Worinwheel, worin
76 521196 16 | Tubular sockét 36 mm- 1 L ] '
EARATIEETY 5 P ¢ BLEeNY
s_s‘}.“;"-ts»m : 28905&’59 8 Motorss: X S

79 .

g v
!

537441 01
545540 80.

4]

iScrewsiity

MOdhgihgt'oolA-i

R

Guide pin’ ..

Mounting braKe pulley.
Vérticai'dévice top bediing

o
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- D 714HGV-34C" I S R

19 Intermediate service kit, SMS coupling

Maélh}ne un"|-t number or
Subassembly descnpt:on )

549232-

: Ref ,P'a’rt No pes'i:’ri_ptior‘i _ -19 -
i, _ L i . ~ Quantity -
x ' 1 . 543343 01 Ghsket L ‘ 1 ' :

543422 01

Rectangular ring

- 223406 58

43§;§§w m;;if

544130507¢SealTin

§é34os 15
333406 14

~§3Wf
w'. ealring:
1 Gaskat

i Frame‘bottom part/ Draln’screw :

Frame botlom: pary Wor fwheel' woaran
i p-‘. G

o

Hrasentio

554336, 01
* 523413- 85 |C

u5461%8k62;
370,

| TErE RO GASK:

4 Erkesel

?@’EMQ
ubri

oY

637,084




19 Intermediate service kit, SMS coupling
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20 Major service kit

Machine uriit:number or-
Subassembly description

549223-

Ref | PartNo - |Desciption.

37167 . -

AQ‘u'anvtity-




I

20 Major service kit
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D 714HGV-34C

21 Service kit for foundation feet

78

Machine unit number or
Subassembly description
553048-
Ref Part No |Description : -01 Notes
Quantity
1 221731 11 Screw 9
2 528738 02 |Rubber cushion 3
3 © 65235 . . |Rectangular ring 3
4 260001 21 [Screw 3




21 Service kit for foundation feet
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D 714HGV-34C

22_ OWMC service kit

Machine unit number or
Subassembly description

558446-
Ref Part No |Description -05 Notes
Quantity
1 544311 10 |O-ring 1 Air tank/ Valve body
2 544311 11 |O-ring -4 Valve body/ Valve spmdle
3™ 1 ".'544311709 o"riﬁg"' TR ETITTOE ":2 RS LT | T | vaive eup! Vaive body Lk
4 |15544311 08|Oring "z . Tl L Lo 6 ezl || vaive body/ Valve connection - ;
5 559892 10 Seallng washer .2 Valve connection/ Screw
6 223406 32 O-ring ! 1 Cylmder cover/ Valve connecnon
» 7 7)., 7223406 Ta3 O:'i;iﬁg*"‘””: S e A | B T e Cylmder cover/ Airtank T
8- | 550801, 01 |Locking wire & . L Ut Yol o | - 1E | Air'tank/ Cylinder »~ = * = -,
. 9 ,546198_ 76 |O-ring 1 Outlet/ Cylinder
10 559892 01 Turcon variseal "m" ¢ Th A . VOutIeI/2 pulse adapter )
1177 | ¥""559892703 | Turcon aq-seal = ¥ Bk A I Piston/ Cylinder =~ " *7% =7
42 i 155989202 | Turcite. slydrings ‘f e Vs | I .i- ol o o |Piston/ Cylmder N i
5. 13 223406 42 |O-ring 1 Air tank/ Cylinder
. . ©] 14 544311_‘07 O-ring 1 ) VNeedIe/ Valve connection
{15 7 «|"2234067 29| OTing ™ TR | TP TP Otitiel Fiftings 1or OWMET -
167 ': 5598921 06 Garter s strap S R 3| A Sy T | jAirtank/ Cyllnder ya " S
' 18 555612 01 |High p_rotectlon grease
@
5
80




22 OWMC service kit
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SR
.,

- By
— e [ v

22 1 ;fZ 1

1221803 29
22180333
1221803 33

221803 34

L6 22,
22172622
22172631 .

| 223101 37

PR
AHiINGA

hartie

223101 37

‘27310161 2 48

27310164 <. - 70" 69D .
22310164 “70 . -69°F

TlEE223107:28
A

22340658
©223406.58 -
AT

22340643 .
22340658 ..
223406.58"

2534061585
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223412 18
22341285
223412 85
- 223434 02
22343410

22361032
"223641 01 -1

" £280007 21 -
. . 260001 21

.260104-79
260104 79

0 1
AR

260176 01-
260250 05
- 304153 01
304153 01
310637 84

R A St

26010479, - 4

© 26000121 . .52

52321502
52618602
526186 02
52618901
526350 03

S

. 629639 02

* 529799'08 -

© 529799 08

|* 530313 02.

* 531296 81

ST

335202 01
535206 01
535207 01
535336 81

\T%\Q 233
526694:0
-

| 52873201 .
528738027

526603104y o Rae
S

fome:

538129 0
538247 04
1538248 03
539242 84-
53947403

ST SR gy e

53 0;

541661 05'

541709 80

541917 04
- 541985 01
54198801

SR

PRSI
art:No:'

-Page:

Tt

26 12




¥
v
¥

3

BaANe
542451 02

. 54293101
154299103
 543135'06.

SRE

1544311 07

544311 08:

s s&%?“

542452 02 °

54431108 -

. 544311 097"

| 54432601 - 38
T 54437081 - 46
. saa3Tior T 72

54437201 .70

23 Cross reference list

.

‘PartNo gt

544779 11 -

putrd

§6.01

54554601 .

| . 545547 01 " 12"

- 5dssa8 01 . . 72
54563301 ° 36

545756 80 ,
545769 02 46 .
545803 86 24 -
. 545803 88 24
546198 53 76

3
54640301 66 6
54642303~ 2 2

<'551337 01,

553716 81 -

546198'76 . 54 27
546218 02 48 23
54640101 . 66

548747 07

55204201,

: E"’sgg“égjﬁr

553327.80

'553327.80° -1+
553327 82

554214 02




565447 02 -

" 556407°83 -
58871001 -
7558926 01

'§59880 05 -
" 559891 01

559892 03 © 54

555245 01 36
55524501 | .76
55524502 36..

| 55089204 - 54
550892 05 54

559892 06
59892: 06

Ao Fvs

5598
56031001

. - 560310, 01"
.- 560311 01

56218

215
6326301
SISO
56639080

11566562180

92 10 .

562182.80 -
. 6219701
356302203 "

=22

566584.01
567112 01
56711901
-567120 01
567120.01
SRR

785332 02

1270001

1270018 01
1270018 02

8

1270018 09
- 1270018 10"

© 1270018 12

SN

127001819,

|- 1270018 11

57601810
ReseE

2
LT




