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VVecaplan OPERATING INSTRUCTIONS

COPYRIGHT

The copyright for these operating instructions remains to

VECOPLAN GmbH & Co. KG company

These operating instructions are for the mounting-, operating and
supervising staff of the machine operator.

They contain technical regulations and drawings which are forbidden to
copy or distribute completely or partly for the purpose of competion,
unauthorized use or given to others.

Mailing & Shipping address
VECOPLAN LLC
5708 Uwharrie Road
Archdale, N.C. 27263
USA

Phone : 001-336-861-6070
Telefax: 001-336-861-4329

E-Mail; vecoplanlic@vecoplanlic.com
http: www.vecoplanllc.com
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Manufacturers Declaration
As defined by EU machinery directive 98/37/EEC,

latest version

Herewith we declare that the type of

Retech Grinder RG 52 /100 ( SWU )

in the delivered execution is intended to be incorporated into machinery and/or
assembled with other machinery to constitute machinery and must not be put into
service the machinery into which it is to be incorporated has been declared in
conformity with the provisions of the EU-directive,
version 98/37/EC; EMV-directive 89/336/EEC
and low voltage direction 73/23/EEC.

Bad Marienberg, 06.12.2001

|7EL‘ ag]an
GmbH & Co. KG
MASCHINENFABRIK —
Vor der Bitz 10 Postfach 1260 ,/D
D-56470 Bad Marienberg  D-56464 Bad Marienberg \._4(' v
Industriegebiet Eichenstruth
Telefon: 02661/62670 Telefax: 02661/626770

Irene Scheidweiler Wolfgang Lipowski

General Director Technical Director
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VVecoplan General

1 Foreword to the operating instructions

These operating instructions are designed to familiarise the user with the
machine / plant and its designated use.

The instruction manual contains important information on how to operate the

machine / plant safely, properly and most efficiently. Observing these instructions helps
to avoid danger, to reduce repair costs and downtimes and to increase the reliability
and life of the machine / plant.

The instruction manual is to be supplemented by the respective national rules and
regulations for accident prevention and environmental protection.

The operating instructions must always be available wherever the machine / plant is in
use.

These operating instructions must be read and applied by any person in charge of
carrying out work with and on the machine / plant, such as

Operation including setting up, troubleshooting in the course of work,
evacuation of production waste, care and disposal of fuels and consumables.

Maintenance (servicing, inspection, repair) and/or

Transport

In addition to the operating instructions and to the mandatory rules and regulations for
accident prevention and environmental protection in the country and place of use of the
machine / plant, the generally recognised technical rules for safe and proper working
must also be observed.

2 Range of use

This machine / plant is designed exclusively for the range of use as it is described in
the order contract and in chapter "technical data, item 2 " of this manual.

It is not allowed to use the machine for other purpose than described in the contracts
and in chapter "technical data, item 2 "of this manual without written approval of the
VECOPLAN service- department (for address see chapter "spare parts and service").
VECOPLAN can not be held liable for any risk or damage due to using the machine /
plant for other than the described purpose.
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Vecoplan Safety

1 Warnings and Symbols
1.1 Danger

This symbol refers to instructions and warnings designed to
prevent injury or extensive damage.

Observe these rules strictly and be extremely cautious.

In addition to the operating instructions, observe all other
generally applicable legal and other mandatory regulations
relevant to accident prevention and environmental protection.

1.2 Attention

This symbol refers to special information and/or orders
CAUT'ON and prohibitions directed towards preventing damage.

2 Basic safety instructions

2.1 Designated use of the machine

o The machine / plant has been built in accordance with state-of-the-art
standards and the recognized safety rules. Nevertheless, its use may
constitute a risk to life and limb of the user or of third parties, or cause damage
to the machine/plant and to other material property, if it it is used for other than
the designated use or if it is operated inproperly.

o The machine / plant must only be used in technically perfect condition in
accordance with its designated use and the instructions set out in the
operating manual, and only by safety-conscious persons who are fully aware of
the risks involved in operating the machine. Any functional disorders,
especially those affecting the safety of the machine, should therefore be
corrected immediately.

o The machine / plant is designed exclusively for the purposes as described in
chapter "Technical Data, item 2 - Designed Use " of this manual.

o Using the machine / plant for purposes other than those mentioned above is
considered contrary to its designated use. The manufacturer / supplier cannot
be held liable for any damage resulting from such use. The risk of such misuse
lies entirely with the user.

o Operating the machine within the limits of its designated use also involves
observing the instructions set out in the operating manual and complying with
the inspection and maintenance directives.

BAL/allgsi.doc V.1 SlI1



Safety Vecoplan
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2.2

SI2

Organizational measures

The operating instructions must always be at hand at the place of use of the
machine / plant.

In addition to the operating instructions, observe and instruct the user in all
other generally applicable legal and other mandatory regulations relevant to
accident prevention and environmental protection. These compulsory
regulations may also deal with the handling of hazardous substances, issuing
and/or wearing of personal protective equipment, or traffic regulations.

Personnel entrusted with work on the machine must have read the operating
instructions and in particular the chapter on safety before beginning work.
Reading the instructions after work has begun is too late. This applies
especially to persons working only occasionally on the machine, e.g. during
setting up or maintenance.

Verify from time to time - that operating personnel are carrying out the work in
compliance with the operating instructions and paying attention to risks and
safety factors.

To insure personal safety, long hair must be tied back or otherwise secured,
garments must be close - fitting and no jewellery - such as rings - may be
worn. Injury may result from being caught up in the machinery or from rings
catching on moving parts.

Use protective equipment wherever required by the circumstances or by law.
Observe all safety instructions and warnings attached to the machine / plant.

Make sure that safety instructions and warnings attached to the machine are
always complete and perfectly legible.

In the event of safety-relevant modifications or changes in the behaviour of the
machine / plant during operation, stop the machine/plant immediately and
report the malfunction to the competent authority / person.

Never make any modifications, additions or conversions to the machine
without VECOPLAN's approval. This also applies to the installation and
adjustment of safety devices and valves as well as to welding work on load-
bearing elements.

Spare parts must comply with the technical requirements specified by the
manufacturer. Spare parts from original equipment manufacturers can be
relied to do so.

Never modify the electrical control or the software of programmable control
systems without VECOPLAN's approval.

Replace hydraulic hoses within stipulated and appropriate intervals
(see chapter "Maintenance and Servicing") even if no safety-relevant defects
have been detected.

Adhere to prescribed intervals or those specified in the operating instructions
for routine checks and inspections.

V.1 BAL/ALLGSI.DOC



Vecoplan Safety

2.3

2.4

For the execution of maintenance work, tools and workshop equipment
adapted to the task at hand are absolutely indispensable.

The personnel must be familiar with the location and operation of fire
extinguishers.

Observe all fire-warning and fire-fighting procedures.

Selection and qualification of personnel - basic
responsibilities

Any work on and with the machine / plant must be executed by reliable
personnel only. Statutory minimum age limits must be observed. This
personnel must be instructed especially about arising dangers before
starting work.

Employ only trained or instructed staff and set out clearly the individual
responsibilities of the personnel for operation, set- up, maintenance and
repair.

Make sure that only authorised and trained personnel work on or with the machine.

Define the machine operator's responsibilities - also with regard to observing
traffic regulations - giving the operator the authority to refuse instructions by
third parties that are contrary to safety.

Do not allow persons to be trained or instructed or persons taking part in a
general training course to work on or with the machine / plant without being
permanently supervised by an experienced person.

Work on the electrical system and equipment of the machine / plant must be
carried out only by a skilled electrician or by instructed persons under the
supervision and guidance of a skilled electrician and in accordance with the
national electrical code.

Work on hydraulic equipment of the machine / plant must be carried out only
by personnel having special knowledge and experience in hydraulic systems.

Safety instructions governing specific operational phases

24.1 Standard operation

Observe all other generally applicable legal and other mandatory regulations
relevant to accident prevention and environmental protection.

Avoid any operational mode that might be prejudicial to safety.

Take the necessary precautions to ensure that the machine is used only when
in a safe and reliable state.

BAL/allgsi.doc V.1 SI3



Safety Vecoplan
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o Operate the machine only if all protective and safety- oriented devices, such as
removable safety devices, emergency shut- off equipment, sound- proofing
elements and exhausters, are in place and fully functional.

o Check the machine / plant at least once per working shift for obvious damage
and defects. Report any changes (incl. changes in the machine's working
behaviour) to the plant supervisor immediately. If necessary, stop the machine
immediately and lock it.

o In the event of malfunctions, stop the machine / plant immediately and lock it.
Have any defects rectified immediately.

o During start- up and shut- down procedures always watch the indicators and
control lights in accordance with the operating instructions.

o Before performing any work on the machine / plant it must come to a total stop.
The main breaker must be turned off and locked.

Caution: It is not sufficient to stop the machine by pushing the
emergency stop button.

o Before starting up or setting the machine / plant in motion, make sure that
everyone is clear of the machine.

o The selector switch - if exists - for manual or automatic operation must be in
AUTOMATIC- position and locked.

o Do not switch off or disconnect pneumatic transport systems or ventilation
devices when the machine / plant is operating.

For fire prevention, shredders and conveyors should

Vecoplan be cleared out at the end of the shift or before longer
recommends: stoppages.

2.4.2 Special work in conjunction with utilization of the
machine / plant and maintenance and repairs during
operation; disposal of parts and consumables

o Observe the adjusting, maintenance and inspection procedures and intervals
set out in the operating instructions, including information on the replacement
of parts and equipment. These activities may be performed by skilled
personnel only.

o Brief operating personnel before beginning special operations and
maintenance work, and appoint a person to supervise the activities.

Sl4 V.1 BAL/ALLGSI.DOC



Vecoplan Safety

o In any work concerning the operation, conversion or adjustment of the
machine and its safety- oriented devices or any work related to maintenance,
inspection and repair, always observe the start- up and shut- down procedures
set out in the operating instructions and the information on maintenance work.

o Ensure that the maintenance area is adequately secured.

o If the machine / plant is completely shut down for maintenance and repair
work, it must be secured against inadvertent starting by:

o locking the principal control device and removing the ignition key and / or

o attaching a warning sign to the main switch.

Caution: It is not sufficient to stop the machine / plant by pushing the
emergency stop button!

o To avoid the risk of accidents, individual parts and large assemblies being
removed for replacement purposes should be carefully attached to lifting tackle
and secured. Use only suitable and technically correct lifting gear and
suspension systems with adequate lifting capacity. Never work or stand under
suspended loads.

o The fastening of loads and the instructing of crane operators should be
entrusted to experienced persons only. The marshaller giving the instructions
must be within sight or sound of the operator.

o For carrying out overhead assembly work always use specially designed and
approved ladders and working platforms. Never use machine parts as a
climbing aid. Wear a safety harness when carrying out maintenance work at
greater heights.

o Keep all handles, steps, handrails, platforms, landings and ladders free from
dirt, snow and ice.

o Clean the machine, especially connections and threaded unions, of any traces
of oil, fuel or preservatives before carrying out maintenance / repair. Never use
aggressive detergents. Use lint- free cleaning rags.

o Before cleaning the machine with water and/or detergents, cover or tape up all
openings which - for safety and functional reasons - must be protected against
water or detergent penetration. Special care must be taken with electric
motors, switchgear cabinets and hydraulic systems.

Do not clean the machine / plant with a steam jet (high- pressure cleaning)!

o Ensure during cleaning of the machine that the temperature sensors of the fire-

warning and fire- fighting systems do not come into contact with hot
cleaning agents as this might activate the fire- fighting system.

BAL/allgsi.doc V.1 SI5



Safety Vecoplan
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o After cleaning, remove all covers and tapes applied for that purpose.

o After cleaning, examine all fuel, lubricant and hydraulic fluid lines for leaks,
loose connections, chafe marks and damage. Any defects found must be
corrected without delay.

o Always tighten any screwed connections that have been loosened during
maintenance and repair.

o Any safety devices removed for set- up, maintenance or repair purposes must
be refitted and checked immediately upon completion of the maintenance and
repair work.

o Ensure that all safety devices are fitted before operating after maintenance or
repair.

o Ensure that all consumables and replaced parts are disposed of safely and
with minimum environmental impact.

o Lids, doors or covers must not be opened or removed until the machine / plant
came to a complete stop.

2.5 Warning of special dangers

2.5.1 Electric energy

o Use only original fuses with the specified current rating. Switch off the
machine / plant immediately if trouble occurs in the electrical system.

o Work on the electrical system or equipment may only be carried out by a
skilled electrician or by specially instructed personnel under the control and
supervision of such electrician and in accordance with the national electrical
code and all applicable codes.

o If provided for in the regulations, the power supply to parts of machines and
plants, on which inspection, maintenance and repair work is to be carried out
must be cut off. Before starting any work, check the de- energised parts for
presence of power and ground or short- circuit them in addition to insulating
adjacent live parts and elements.

o The electrical equipment of machines/plants is to be inspected and checked at

regular intervals. Defects such as loose connections or scorched cables must
be rectified immediately.

SI6 V.1 BAL/ALLGSI.DOC



Vecoplan Safety

o Necessary work on live parts and elements must be carried out only in the
presence of a second person who can cut off the power supply in case of
danger by actuating the emergency shut- off or main power switch. Secure the
working area with a red- and- white safety chain and a warning sign. Use
insulated tools only.

o Before starting work on high voltage assemblies and after locking off the
power supply, the feeder cable must be grounded and components, such as
capacitors, short- cicuit with a grounding rod.

25.2 Gas, dust, steam and smoke

o Carry out welding, flame- cutting and grinding work on the machine / plant only
if this has been expressly authorized, as there may be a risk of explosion and
fire.

o Before carrying out welding, flame- cutting and grinding operations, clean the
machine / plant and its surroundings from dust and other inflammable
substances and make sure that the premises are adequately ventilated (risk of
explosion).

o Observe all existing national regulations if work is to be carried out in narrow
rooms.

2.5.3 Hydraulic and pneumatic equipment

o Work on hydraulic equipment may be carried out only by persons having
special knowledge and experience in hydraulic systems.

o Check all lines, hoses and screwed connections regularly for leaks and
obvious damage. Repair damage immediately. Splashed oil may cause injury
and fire.

o Depressurize all system sections and pressure pipes (hydraulic system,
compressed- air system) to be removed in accordance with the specific
instructions for the unit concerned before carrying out any repair work.

o Hydraulic and compressed- air lines must be laid and fitted properly. Ensure

that no connections are interchanged. The fittings, lengths and quality of the
hoses must comply with the technical requirements.

BAL/allgsi.doc V.1 SI7
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254 Noise

During operation, all sound baffles must be closed.

Always wear the prescribed ear protectors.

2.5.5 Oil, grease and other chemical substances

2.6

SI8

When handling oil, grease and other chemical substances, observe the
product- related safety regulations.

Be careful when handling hot consumables (risk of burning or scalding).
The regulations for handling dangerous compounds are valid.

Mobile machinery and equipment

(Machinery and equipment used at frequently changing places of
operation)

For loading only use lifting gear and tackle of sufficient capacity.
Appoint a competent operator to assist in the lifting operations.

Lift machinery and equipment properly with suitable lifting gear and only in
accordance with the operating instructions (fixing points for lifting tackle,
etc...).

Only use suitable means of transport of adequate carrying capacity.
Fasten the loads safely using the suitable fixing points.

Before or immediately after completion of the loading operations the

machine / plant must be secured by means of recommended / supplied
devices against unintentional changes of position and a corresponding warning
sign attached to the machine / plant.

Before recommissioning the machine / plant these devices must be properly
removed.

Carefully refit and fasten all parts to be removed for transport purposes before
recommissioning the machine / plant.

Cut off the external power supply of the machine or plant even if only minor
changes of place are invisioned. Properly reconnect the machine to the supply
mains before recommissioning.

For recommissioning only proceed in accordance with the operating
instructions.

V.1 BAL/ALLGSI.DOC



Vecoplan Safety

3 Safety distances

The machine must not be operated without hopper!

Details:

a =min. 24 inch

b = min. 48 inch

Optain the following minimum safty distances in any case !
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1 Identification

Retech Grinder

Intake Wigth [inch]

2 Designated Use

Horse Power

Technical Data

RG 52/ 100 U

Universal Rotor

The VECOPLAN- Retech-Grinder (RG) is exclusively designed for the reduction of

the material, as agreed by contract.

Any use of the machine beyond the designated purpose is not allowed. VECOPLAN
can not held liable for any damage as a result of using the machine for other than the
designated purpose. The risk of such use is exclusively taken by the operator.

3 Characteristics

Project

Operated by

Order no.

Machine no.

Year of construction
Dimensional drawing
installation drawing
Spare part list
Weight approx.

Power of main drive

BAL/TE.DOC

05000120/0

see capitel ,spare parts and service" item 4
3,7t

90 Horse Power

V.2 TE1



chnical Data Vecoplan

Te
]
4 General Overview
The machine consists of the following modules:
module nomination

1 machine body

2 rotor

3 feed unit

4 main drive

5 fluid coupling

6 hydraulic system

7 hopper

7
1 —

veeapgian - Anlagen

Masch. -Nr. type plate
Type RG 52 /100 SWU

Baujahr

Vecoplan LLC 5708 Uwharrie Road, Archdale, NC 27263 USA

Phone; (888) 738-3241 Telefax: (336) 431-6527

TE2

V.2
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e rotor (module 2)
— diameter
— length

— speed

e feed unit (module 3)
— rigid welded steel construction

— powered by hydraulic cylinder

— guided in low wear plastic slides
(optional: ram guide rails made of brass)

— lateral guide by hardened steel rollers

e main drive (module 4)

— design

— ratio

— nom. motor power

— nom. amp load

— motor speed

— motor voltage

— frequency

— protection

— mounting position

— pulley fluid coupling

— Pulley gear box

— No. of V-belts

—  V-belt profile

— True length of V-belt

— Distance between pulleys
— Span length

— Impression depth of belt
— Test load on V-belt

BAL/TE.DOC
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Technical Data

370 mm (effective)/ 14 inch
1299 mm /51 inch
142 RPM

Electric motor with fluid coupling;
belt drive; two step spur gear

i=125

90 HP

102,0 A

1780 RPM

460 V

60 Hz

IP 54

IMB 3

dl =280 mm/11inch
d2 =280mm/ 11 inch
Z =5

P = SPB

Lw =2120 mm/ 83 inch

enom = 620,18 mm / 24,42 inch
L = 620,18 mm /24,42 inch
Ea = 16,33 mm/0,64 inch

F = 75N

TE3



Technical Data Vecoplan

e Fluid coupling (module 5)
— hydro-dynamic coupling

— load free start-up of electric motor
— overload protection

e hydraulic system (module 6)

— aggregate with 2 operating speeds
— motor power : 4,24 /5,06 HP

— max. operating pressure : 180 bar

pneumatic pickup (if delivered)

diameter D = inch

min. air speed v = 28m/s

5 Torgque Values for Screws
size gquality class 8.8
M 8 17 Ib ft
M 10 37 Ib ft
M 12 63 Ib ft
M 14 92 Ib ft
M 16 155 Ib ft
M 20 291 |b ft
M 24 502 Ib ft

For further torques of force of attraction refer to chapter , maintenance” for

each maintenance work.

TE4 V.2
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6 Dimensions, required Space

Take care for minimum free space around the machine for easy access and
maintenance.

All dimensions in inch!

g b e . left
f |
d
I ° ° °
rear . I — | front
a
E — o 0
direction %-jg ]
of view - [ — _
c right
RG - type [a max. b C d e f g H
52 107 122 24 20 32 40 40 60
a: width, over all
b: length, over all
C: required space for servicing and maintenance
d: required space for servicing and maintenance
e: required space for servicing and maintenance
f: required space for dismantling the hydraulic cylinder

required space for dismantling the feed unit

I «

height without hopper

Caution: machine and hopper must have removable joint !

BAL/TE.DOC V.2 TES



Technical Data

7 Electrical Connection

USA

Voltage : 460 V / 60 Hz
CAUTION: On position direkt ! ( No star — delta starting )

VEE DQJEM’I

Main drive main drive main fuse Cross section Cross section
USA USA protection BRD USA
Horse Power lead lead
unit [kW] unit [HP] unit / [A] unit mm? AWGI/circ mills
26,4 35,9 100 4 x 35 2
36 48,9 125 4 x50 1/0
44 4 60,4 160 4x70 2/0
54 73,4 200 4 x 95 4/0
66 89,8 250 4x 120 250 MCM
90 122,4 250 4 x 150 300 MCM
108 146,9 315 4 x 185 350 MCM
132 179,5 400 4 x 240 500 MCM
158 2149 500 4 x 300 600 MCM
192 261,1 500 4 x 300 600 MCM
protection Cross section Cross section
BRD USA
control cabinet and motor and motor
unit / A unit mm? AWG/circ mills
80 4x10 8
100 4x16 6
125 4 x 25 4
160 4 x 35 2
200 4 x50 1/0
200 4x70 2/0
250 4 x 95 4/0
315 4 x120 250 MCM
400 4 x 150 300 MCM
400 4 x 185 350 MCM

Way of installation: B2 multiple core cable in electrical installation pipe or

channel on the wall or on the floor! Increase of protective values by omission
of star-delta! Cable cross sections for 30 degrees ambient temperature, fuses
>> use of inert NH-fuses.

TEG6

V.2
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VEEDQTEM'I Technical Data

Important: The indication of cross sections of electric supply is only to be considered
as a rough estimate because of several to VECOPLAN unknown facts! (external
protection / type of fuse / length of cables / kind of installation / type of cable /
ambient temperature / guidelines for short-circuit currents / additional user in
switchgear cabinet / loads / etc.)

As mentioned above the cable cross sections therefore are to be considered
as a rough estimate.

The cable cross sections from switchgear cabinet to motor have to be
checked on eventually exceedings of limiting values.

8 Dust Extraction

If the material transport is effected by a pneumatic extraction system which is
directly connected to the pneumatic pickup of the machine the Retech-Grinder's
emission of wood dust is below the legislative limited values. If required ask for a
dust emission test record.

9 Noise Emission

The noise emission of the Retech-Grinder has been measured according to
DIN EN 31201 - 31204 and ISO 7960 with the following results.

Lpa =79 dB (A) operating noise

Constant precision factor K = 4 dB (A)

The sound intensity level according to DIN EN 23744 - 23746 is
Lwa = ./. dB (A) operating noise

Nomination of LyyA is not necessary if Lpa < 85 dB (A)
Specific conditions for measuring:

hopper filled to 50% of stock volume with wood waste of different size

Position of microphone

Height 60 inch

Distance to hopper 20 inch on the lateral machine side

The values of noise emission are mainly depending on the kind of reduced material
and on the design and construction of the machine hopper.

If further noise reduction measurement is required, VECOPLAN recommends the

use of a 'sandwich - hopper', a lid to cover the hopper during operation or a special
noise proof cabin.

BAL/TE.DOC V.2 TE7
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VEE DQJEM’I

-
10 Grease Spots
Use standard lithium- soap grease for all grease spots.
Vecoplan use Shell Retinax EP2.
pos. no.: | total amount | re- grease with | re- grease after interval
of grease for inspection
(9) (9) (h) (h)
1 200 35 100 2000
4 2 0,5 500 2000
Details:
1 = grease fittings
2 = bearing
3 = bearing
4 = grease fittings Rotor
1

Hydraulic cylinder(s) of ram

TES8

V.2
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Vecoplan Transport

1 Packing
The type of packing is determined by the mode of transportation.

The marks on the packing must be observed, i.e.

Legend: ey {*;
1 = Upper side ,// \H
2 = Handle with care -

1 2 3 4
3 =Keep dry
4 = Keep cool
5 = No hook

6 = Gravity centre

7 = sling here

2 Sensibility

The machine / system has to be handled with care during the transportation in order to
avoid damages by shock or inexpert handling.

Only sling the machine / system at the marked
positions

Type and duration of the transport determine the safety provisions.

Avoid during the transport shocks and condensation of water by important temperature
fluctuation.

The machine / system has to be handled with care.

BAL/ALLGTR.DOC V.1 TRl



Transport \Vecoplan
|

3 Intermediate storage

In case the machine / system or the modules will not immediately be mounted after
delivery, they have to be stored in a protected location without vibrations. They have
carefully to be covered in order to avoid the penetration of dust and humidity.

If the machine / system is stored in the open air, it must be placed on a wooden
basement. Never place the machine / system directly on the ground.

The outdoor- storage of electrical parts like switch
boards, motors, etc., is not allowed.

In case of intermediate storage, protect bright work against corrosion.

4 Extent of delivery
The content of the delivery is listed in despatch notes. The completeness of delivery

has to be verified at the receipt. Transportation damages and / or missing positions
must immediately be claimed in written form.

TRZ V.1 BAL/ALLGTR.DOC
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Vecoplan Design and Function

1 General Description

The VECOPLAN Retech-Grinder (RG) is designed for economic and smooth
reduction of various residual products such as:

) wood waste
o pallets and crates
o chip- and fibreboard

o paper and cardboard *
o plastics *
. etc. *

* = gpecial equipment recommended

A most frequent application is the reduction of wood wastes or pallets to
combustible chips.

The new generation of VECOPLAN Retech-Grinders is based on many years of
experience and the results of continual research and development.

Highest safety in operation, low energy consumption, low maintenance costs and,
due to the compact design, small required floor space are only some of the essential
features showing the superior economic efficiency of the VECOPLAN Retech-
Grinder.

The VECOPLAN Retech-Grinder is available in different standard sizes:

RG-Type Effective rotor Inlet length Inlet width
diameter
RG 32 10¢ 40" 32¢
RG 42 10 49 43"
RG 52 15" 58" 52¢
RG 62 15¢ 80" 63"
RG 98 15¢ 58" 99*

The standard delivery of the Retech-Grinder includes

o Automatic Protection System with quick cut- off- power- function to avoid
bigger damages of rotor and main drive initiated by foreign bodies.

o Manual grease lubrication
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Design and Function Vecoplan

Depending on the type the Retech-Grinder can be optionally equipped with

o Automatic cut off when machine is empty

o Slewable screen

o Fully automatic control device with PLC

o Counter knife bar mounted on air springs

o Hydraulic bridge breaker (vertical ram pusher)

o Special profiled bottom plate of reduction chamber (comb bottom plate)
o Ram guide system with brass slide

o Rotor speed control

o Automatic grease lubrication

o Main drive with fluid coupling

2 Machine Construction

3
6 -
Legende:
1 = machine body 5 = fluid coupling
2 = rotor 6 = hydraulic system
3 =feed unit 7 = hopper

4 = main drive
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Vecoplan Design and Function

e Machine Body ( module 1)

— Rigid gas- shield welded steel frame structure

e Screen Unit ( module 1.1)
— Exchangeable screen unit.

— The chip size is mainly determined by shape and size of the screen plate holes
and can be varied within certain limits.

e Counter Knife (module 1.2)
— Counter knife made of special hardened and wear- resistant steel.

— Special comb shape of cutting edges corresponding to the rotor profile for high
efficient reduction.

e Rotor (module 2)

— Profiled steel rotor.

— Wear- resistant exchangeable cutting tools with form- closed fixing.
— Tools can be used on four sides ( depending on wear).

— Easy tool exchange.

— Rotor bearing by robust double row spherical roller bearing in solid steel
housing.

e Feed Unit (module 3)

— Feeding of material by hydraulic driven ram.

— Load depending controlled rate of feed.

— Ram beared on low wear plastic slides.

— Ram sealed by spring loaded plastic elements.

— Adjustable rollers for lateral support of ram.
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e Main Drive (module 4)

—  Electric motor with fluid coupling.

— Beltdrive.

— Elastic support of slip-on typ gear box.
— Rigid two-step spur gear unit.

— Form- closed fixing on the rotor shatft.

— Low rotor speed for quit running.

e Fluid coupling (module 5)

— Hydro-dynamic operation.

— No wear due to hydro-dynamical power transmission.

— Protected against overheating by melting plug.

— Protects drive unit against shock load and blocking.

— Eliminates peak load, change of load and torque resonance vibrations.

e Hydraulic System ( module 6)

— Compact design hydraulic unit as drive of the feed unit.
— Two speed motor.

— Low-level protection.

— High-temperature protection.
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3 Safety of Operation

To avoid greater damage of the rotor system and the main drive in case of hitting a
hard foreign body the Retech-Grinder is equipped with an overload cut off device. If
the rotor blocks the elastic suspension of the gearbox will damp the impact. At the
same time the limit switch no. 1 is operated by screw no. 2 which is fixed on the
torque support.

Details:

1 = limit switch

2 = limit switch adjusting screw

X =0,06 inch travel to actuate the ,,‘, o ‘ | 13— ”F
contacts of the switch. ‘ -

Use thickness gauge 0,06 inch

and adjust screw no. 2 that
switch contacts are close.

Make sure that the machine is cleaned and that it does not contain further hard
bodies before restarting it.

To restart the machine without removing the
CAUTION foreign body can cause expensive damage of
rotor, rotor shaft, main drive and counter knife..

A Programmable Logical Controller (PLC) is continuously monitoring the load on the
rotor and regulates the feed of material to the reduction tools.

This guarantees a high throughput rate and a smooth operation at the same time.
In case of constant high load the rotor will automatically reverse.

The main drive motor is equipped with a PTC motor control to avoid blowing the
winding by overload.

The Retech-Grinder is completely wired up to the terminal box and ready to operate.
This reduces the risk of electrical faults on site and keeps installation costs low.

4 Assemblage and Test Run

The Retech-Grinder has been completely assembled in the factory. All functions
have been tested during a test run of several hours.
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5 Installation
The Retech-Grinder must be fixed on a concrete foundation or on a rigid steel
frame. Fixing bolts for concrete foundation are not included in the delivery. Bolts for

fixing the reducer to a steel frame are included as far as the steel frame is supplied
together with the reducer.

6 Left-over Risk

The machine is equipped with all necessary protective devices in accordance with
the today's state of the art and legislative regulations.

Nevertheless there could still be some risks , if
o the machine is operated without protective devices
o maintenance work at rotor or ram e.g. is effected from the inside of the hopper

o material is ejected out of the hopper.
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Vecnglan Installation

1 General Remark

VECOPLAN recommends the use of the qualified VECOPLAN fitting crew.
VECOPLAN does not take guarantee for damage due to incorrect fitting.

To hoist the Retech-Grinder it must not be fastened
to others than the marked points.

The pictures on the following pages may be simplified.

2 Conditions for Installation

For easy service and maintenance keep enough free space around the Retech
Grinder. Other machines in line should be placed accordingly.

Before fitting check the delivery to be complete. All parts have to be unpacked
workmanlike.

Fundamental rules for fitting:

o Only employ workmen who possess sufficient technical knowledge and the
required equipment.

o The machine has to be placed in a roofed room. Special measurements are
required when installed outdoors. Please contact the VECOPLAN Service
Department. VECOPLAN does not guarantee for damage due to atmospheric
conditions such as moisture or ice.

o Observe installation instructions of VECOPLAN in any case.

o Fitting has to correspond to the common technical rules.

o To prevent overheating of electrical control units, hydraulic system or main
drive elements take care of sufficient ventilation. Ambient temperatures over
86° F can cause failures. In this case it may be necessary to use cooling
ventilators or cooling systems.

Special measurements are required for ambient temperatures below 30° F.

For operation at temperatures below —50° F special heater elements for the
hydraulic system are required

Please contact the VECOPLAN Service Department for more information.

o Observe national laws and regulations of official authorities.
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See Chapter "Technical Data" for Information on
o required space for installation
o loads and weights

o torque rates for nuts and bolts.

3 Hoisting Equipment
o Use only approved equipment.

o Never exceed the permissible load.

. Use only marked lifting points to fasten the machine or machine parts.

Never stay under hoisted loads !

4 Installation

The installation is done according to the VECOPLAN Installation Drawing
(if necessary).
Especially pay attention to the following aspects:

o Use a water level for correct alignment of the machine.

o Ground surface must be even and of sufficient load- carrying capacity.

. Do not cock the machine.

Before beginning with installation

. check and fix all axis

. check all niveaus

MO2 V.1
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4.1 Installing the Retech-Grinder

Set the Retech-Grinder on its foundation. Align the machine with feeding or
discharging conveyors. The machine has to be well fixed to the foundation.
VECOPLAN recommends to use dowels of the type Hilti HST.

o Check all bolted connections to be tight.
o Close doors, lids and covers.
o Attach all protectors and safety devices.

o Clean inside of Retech-Grinder and all other machines or transport devices in
the line from foreign bodies as tools or steel parts.

4.2 Installing the Electrical Control

Machines with defective electrical equipment must
not be operated.

The control cabinet should be placed as close as possible to the main drive of the
Retech-Grinder. If this is not possible and the Retech-Grinder can not be seen from
the position of the cabinet it is necessary to attach an additional emergency stop
switch on the machine itself.

The control cabinet must be placed in a roofed and well ventilated room. it has to be
protected extreme sunshine, dust and moisture.

The main power supply must be separately fuse protected. The wire cross section
must be sufficient for all driven motors and has to be laid in a pipe or cable tunnel.

Wiring and electrical connections must correspond to national laws and regulations
and to special customer specifications.

o Check oil level in hydraulic system by the sight glass or the dipstick.
o Check direction of rotation of motors main drive motor and motor of hydraulic

system in both speeds. ( See arrow on ventilator hood).

CAUTION The hydraulic pump will be destroyed within short
time if the motor turns in the wrong direction.
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5 Dismantling the Retech-Grinder

For dismantling the machine after having reached its life time or for moving reverse
the procedure of installation.

Observe the safety at work regulations. Refer to chapter "Safety".
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|

In case a VECOPLAN engineer has commissioned the machine he will ask for your
signature in his commissioning report to state that commissioning was successful.

VECOPLAN can not be held responsible for any damage due to improper fitting or
commissioning by other persons.

Always observe the safety rules!

The Waste Reducer must not be operated if

not all of it's function are working properly. It may be dangerous for the
operating staff. You also risk severe damage.

the installation, due to the scene or due to other machines, does not
correspond to the safety regulations.

INS
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VVecoplan Commissioning

1 General Remarks

The correct commissioning has a great influence on the trouble free operation and
the durability of the Retech Grinder.

For this reason we recommend to employ the qualified VECOPLAN crew for
commissioning. Commissioning by VECOPLAN means insuring your right of
warrantee and has other advantages as:

o The Retech Grinder is checked for eventual transport damages or faults of
fitting.

o Throughput is measured and the Retech Grinder's functions are optimised.
o Operation staff is well instructed.

o Additional advice is given concerning operation, maintenance and repair.

2 Before Commissioning
Check the following points before commissioning: Yes No
o The values for voltage and frequency on the type plates O O

of motors, solenoids and other electrical devices match
with the values of the local power supply.

o All securing elements for transport and all lifting hooks O O
are removed.

o The electrical wiring is correct and protected by fuse O O
or trip switch.

o All safety devices are installed.
o The screws of knifes and counter knifes are well tightened. O

o The settings of motor overload protectors must match O
with the nominal amp load indicated on the motor's type plates.

o The oil level of gearboxes and hydraulic systems is correct. O

o No persons are in the dangerous zone of the machine.
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3 During the Commissioning
Check the following points:

o Direction of rotation of the hydraulic system's motor
(see arrow on ventilator hood).

The hydraulic pump will be destroyed
CAUTION within short time if the motor turns in the
wrong direction.

o Direction of rotor (see arrow on housing of rotor bearing).

o After starting the machine the hydraulic ram moves backwards for app. 4
seconds, then changes direction and moves towards the rotor. See No. 3.2 of
chapter "Operation" if reverse operation is detected.

o Observe temperatures of rotor bearings and amp load of motors.

o Check the machine's fixing to the foundation during operation.

4 Idle Running, Test of Control Interlocks
CAUTION The Retech Grinder must be empty for first start.
4.1 Idle Running Test

After fitting the Retech Grinder and other machines in the line before and/ or after
the Retech Grinder all components have to run an idle test to prove all their
functions to be correct.

The idle running test is finished when all components are operating in automatic
mode without manual intervention.
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4.2 Test of Control Interlock and Electrical Communication

After the idle running test has been completed the installation is ready for checking
the control interlocks and function of all exchanged signals for the communication
between the different electrical control devices.

Starting up a Retech Grinder installation has always to follow this order:
o Start of the chip transport systems

o Start of the Retech Grinder

o Start of the feeding system

The installation is stopped in the opposite order.

Also check the function of all limit switches. The Retech Grinder and the feeding
system must stop if the limit switch at the gear box torque arm is operated or if the
front lid (screen cover ) of the machine is opened.

For safety reasons do not carry out any mechanical
work during this test.

The electrical interlocks control the co-operation of different machines in a line. If
one of the machines in line fails it must be sure that all other machines before stop
immediately or, if required, with delay.

For having realistic conditions during the test all motors and drives should operate.
Simulation is not required.

5 Test with Material

After having passed the Idle Running Test and the Test of Interlocks the Waste
Reducer is now operated with material.

No persons in the dangerous zones of the
machine(s)!
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Proceed in the following order:

o Push the START - button of the chip transport section. If a start warning device
exists: wait for clearance.
(In most cases the chip transport elements do not have to be started
separately but start together with the Retech Grinder.)

o Check if all chip transport devices are working.
o Push START - button of Retech Grinder.
o If the Retech Grinder does not operate refer to chapter "Operation”, Pt. 3.2.

o If exist: start the feeding elements.

We recommend to proceed the following way:

o Begin with little amount of material to see if the automatic functions are
working properly.

o Check temperatures of rotor bearing (up to 158° F is normal) and Amp- load of
electric motors (refer to type plates).

. Check for abnormal noise.

o Fill hopper with material. Maximum filling height: 39 inch from top of machine
body.

Details:

a = max. filling height 39 inch
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In case a VECOPLAN engineer has commissioned the machine he will ask for your
signature in his commissioning report to state that commissioning was successful.

VECOPLAN can not be held responsible for any damage due to improper fitting or
commissioning by other persons.

Always observe the safety rules!

The Retech Grinder must not be operated if

o not all of it's function are working properly. It may be dangerous for the
operating staff. You also risk severe damage.

. the installation, due to the scene or due to other machines, does not
correspond to the safety regulations.
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1 Normal Operation

The normal switching on and operation of the Retech Grinder does not differ with
the proceeding described in the operational instructions "commissioning”.

2 Shut down of the Retech Grinder

The shut down shall be realised as follows:

. switch off material feed

o before longer stand- still - mainly in winter - take care that the Retech Grinder
is empty

o switch off the drive group of the Retech Grinder

switch off the chip transport device after being empty

For fire prevention, shredders and conveyors should

Vecoplan be cleared out at the end of the shift or before longer
recommends: stoppages.

3 Instructions in Case of Failures

Independently of the following instructions, the Retech Grinder must be operated in
conformity with local security with the local security regulations.

3.1 Security switch - off

We urgently recommend a lockable repair switch in order to avoid an unintended
setting into operation in case of repair or failure. Furthermore, we attract the
attention to the respective rules for prevention of accidents of the correspondent
employer's liability insurance associations.

3.2 Failure Elimination

Characteristics Reason Actions

machine has strong |machine is cocked due to |align machine with a spirit
vibration uneven foundation level

ground plate must be
absolutely even

unbalanced fluid transport damage or failure |replace fluid coupling
coupling of fitting
motor shaft is bent |transport damage or failure |replace motor
of fitting
pulley is damaged transport damage or failure |replace pulley
of fitting
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Characteristics

Reason

Actions

temperature of rotor
bearing too high

>176° F

insufficient lubrication
or over- greased

dirt and dust

false assemblage of
bearing

check lubrication

replace felt seal, clean
bearing, insert with grease

check assemblage of bearing
unit

abnormal noise

foreign body near the rotor

stop machine, clean
hopper carefully and
remove all foreign bodies

chip size too large

diameter of screen holes
too big

gap between cutters and
counter knife too big
(wear of reducing tools)

replace screen for smaller
screen size

turn or replace cutters
replace counter knife

rotor stalls

foreign body near the rotor

stop machine, clean
hopper carefully and
remove all foreign bodies

main drives often
turns reverse

cutters are worn
counter knife is worn

turn or replace cutters
replace counter knife

ram lifts up in front
end position

guide rails are worn

replace guide rails

material under the
ram

seal at the front of ram is
worn

replace plastic seal element

ram remains in one
end- position, does
not change direction

setting of pressure switch
incorrect

pressure switch defective

guide rails jammed up with
dirt

check setting of pressure
switch

replace pressure switch
clean guide rails

ram only moves in
one direction

or ram has no
function

solenoid of hydraulic valve
defective

socket of valve defective

replace solenoid

replace socket

BE2
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Vecoplan Operation

3.3 Re - start after Failure

(see operational instructions "commissioning", item 5)

4 Measures prior to and after longer Periods of Stand - still

4.1 Preparation for Storage
o Empty and clean Retech Grinder
o Store Retech Grinder in dry and ventilated location

o Treat gear box as described in separate documentation
( see chapter "annex, item 2")

o Protect electric motors and hydraulic equipment against humidity, heat, dust
and impact

o Protect bright parts of the Retech Grinder with Tectyle 506 or similar means of
preservation

4.2 Re- commissioning

o Prepare gear box as described in separate documentation
( see chapter "annex, item 2")

o Remove protective covers against humidity, heat, dust and impact

5 Failure during Warranty Period

In case of a failure arising during the warranty period and not being caused by
inexpert handling, let the machine stay in this condition and inform the VECOPLAN
Service Department. The Service Department will then take the relevant action in
accordance with the user of the machine. Our engineers must be allowed to take
pictures of the system without special authorisation.
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I
1 Maintenance and Servicing
1.1 General Advice

o Always work in accordance with the safety instructions given in chapter
"Safety". Observe national safety regulations.

o Failures due to insufficient or unqualified maintenance can cause expensive
repair and long standstill of the Retech Grinder. Frequent maintenance and
servicing by qualified staff is absolutely necessary.

o The safety of operation and the life time of the Retech Grinder are depending,
among other important factors, on proper maintenance.

o The following schedule contains the periods for different checks and
maintenance work for operation under normal conditions.

o The time periods base on a continuous operation of 8 hours per day. If the
machine has shorter run times the servicing periods can be extended
correspondingly. Regardless of individual operation a total revision is required
every three years.

o Due to the fact that the servicing intervals are based on experience under
normal operation and that the individual operational conditions of your
machine can be different it can be necessary to adapt the servicing intervals
accordingly.

o The VECOPLAN service department can help you with further advises.

o For all maintenance work the Machine has to be stopped and disconnected
from the electrical supply.

o Use only matching tools of good quality.

o For repair or maintenance of electrical components they have to be
disconnected from power.

o If welding at the Retech Grinder or in its surroundings is necessary the earth
cable must be fixed close to the welding spot to avoid current flowing through
roller bearings or other sensitive parts.

Remove EPROM from PLC controller.
Cover the lenses of optical sensors.
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1.2 Hydraulic System
Valves and pressure regulating elements are adjusted as described in the hydraulic
diagram.

If the oil is exchanged to an oil type of different viscosity this can eventually cause
functional problems. A modified adjustment is necessary in this case.

The hydraulic system is factory filled with hydraulic oil Shell TELLUS 46
The proper function has been approved during a test run in the factory under normal
conditions.

Check the oil level with the dipstick, especially after the first hour of operation. The
level may have sunk due to air in pipes or cylinders.

Fill up hydraulic oil before the level reaches the minimum mark.

For filling up the tank the ram must be in the rear end position.

| -l W
N E—— — —|o _ﬁ:@j}“\\\ﬁ @hﬁ

‘ ]

1
2
Details:
1 = bolt, hydraulic cylinder
2 =ram rear end position

3 = ram front end position
4 = back wall

Keep the surrounding of the machine clean
from oil and grease to avoid accidents.

In case of repair: the inside of the tank, the suction pipes and the filter must be
absolutely clean before filling the tank with new hydraulic oil.
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Observe the local requirements for
disposing used oil.

Dirty or milky oil has to be exchanged immediately.

Maintenance

The oil gets milky if water has come into the tank or if pump hoses or suction pipes

are leaking. The cause must be found and repaired.

Complete oil change is required after 2000 operation hours or at least once per
year.

The wear parts are listed in the Spare Parts List at the capitel Spare Parts and
Service.

1.3 Recommended Hydraulic Oil Type

VECOPLAN recommends the use of Shell TELLUS 46.

Under extreme conditions (very low or high ambient temperatures) it may be
necessary to use hydraulic oils with different characteristics. Ask the VECOPLAN
service department.

1.4 Maintenance Check List
Object Description First time |Frequently

after ... after ...
operation |operation
hours hours

Check condition of knifes, turn | "Maintenance”, 40 40

or exchange if necessary page 13

Check oil level of hydraulic "Maintenance", 2 40

system, add oil if necessary page 2

Check oil level of gear box, add | "Appendix" 2 40

oil if necessary

Check oil level of fluid coupling 2 200

refill if necessary

Control hydraulic pipes, hoses 2 40

and fittings for leakage

Check area under the hydraulic 40 40

ram and remove waste

material
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hydraulic system

|
Object Description First time |Frequently
after ... after ...
operation |operation
hours hours
Grease rotor bearings with 100 100
app. 35 g lithium grease
check belt drive "Maintenance”, 4-5 100
page 10
Check all hydraulic pipes, 40 2000 or
hoses and fittings for corrosion, exchange at
cracks and leakage, exchange latest after
if necessary 6 years
Condition of screen "Maintenance”, 200 200
page 17
Condition of ram guide rollers | "Maintenance”, 40 100
page 18
Seal on back wall "Maintenance”, 200 200
page 21
Seal on ram front "Maintenance”, 200 200
page 20
Slides of ram "Maintenance”, 200 200
page 18
Condition of counter knife, "Maintenance”, 200 200
exchange if necessary page 16
All screws to be tight 200 200
Exchange hydraulic oil "Maintenance", 2000 or at
(Shell Tellus HLP 46; page 1 latest annualy
209 | total filling amount)
Exchange oll filter always when oil is 150 2000
exchanged
Exchange all hoses of 12000 or

exchange at
latest after
6 years

Check seals of hydraulic
cylinders, replace if necessary

2000

CAUTION

"Appendix").

IH4

V.1

Observe separate documentation for gear motor (see

BAL/IH.DOC



|7ecnglan Maintenance

1.5 Lubrication

o The Retech Grinder is factory filled with all necessary lubricants.

o Regular lubrication, especially of the roller bearings, is important for a trouble
free operation of the Retech Grinder and can avoid expensive repairs.

o The lifetime of roller bearings is badly reduced if they are not greased
properly. Destroyed bearings can cause further damage.

o See chapter "Technical Data, Pt. 10" for detailed instruction on lubrication
points, recommended lubricants, time intervals and individual amounts of
lubricant.

o If not available, other than the described lubricants can be used if they are of
identical characteristic.

o For lubrication of gearbox see separate documentation in chapter "Appendix".

1.5.1 Storage of Lubricants

Oil and grease should only be hold in clean and closed containers. Store cool
and dry.
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2 Repair
2.1 General Remarks
o VECOPLAN recommends to employ the qualified VECOPLAN service crew

for repair. This is the opportunity to get your operation staff well trained.

o This manual treats only repairs which are necessary within normal
maintenance and servicing, such as exchanging wear parts.

o If the machine is serviced and repaired by your own operation staff, it is
strongly recommended to observe the following advise and to proceed in steps
as described.

o To avoid unnecessary standstill it is recommended to have a stock of wear
parts and also of the most important spare parts. These parts are specially
marked in the spare parts list, see chapter "Appendix".

o Standardised elements, such as screws, nuts, split pins etc., should only be
exchanged by parts of identical size and quality.

o Before beginning of any repair or maintenance work the Retech Grinder has to
be protected against unintentional start. The main power switch or a separate
repair switch (if exists) have to be turned off and locked.

o The drawings on the following pages may be simplified.

2.2 Adjusting the Hydraulic System

The hydraulic system is delivered in ready- to- start condition. Due to repair it may
be necessary to re-adjust the system. Proceed as described:

Relief valve (pre- adjustment for setting of pressure switch)

o Check oil level via sight glass or dip stick, add oil if required.
o Start Retech Grinder. Check for correct direction of rotation of every motor
(see arrow on ventilator hood).

The hydraulic pump will be destroyed within short
CAUTION time if the motor turns in the wrong direction.

o If exists, open valve (1) to pressure gauge.

o Pull of plug from the electronical pressure switch.
o Wait until ram is in one of it's end positions.

o Loosen check nut of the relief valve.

o Adjust the relief valve to 160 bar by turning the cylinder screw.
Caution: Up to the series RG 52 the relief valve is factory set and can not be
adjusted.

o Pin up plug again

IH6 V.1 BAL/IH.DOC
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Electronical pressure switch

o Please observe separate instruction manual of IFM for electronic pressure
switch (specification of type)!
o The electronic pressure switch is pre-adjusted ex works!.

o Pre-adjustment is effected by Vecoplan — in case of replacement or foreign
supply of this switch the specified parameter values have to be adjusted with
indicator unit through a programmer. Please observe PP 2000!

o Please ask for Vecoplan technicians or order pre-assembled EDS (electronic
pressure switches) at Vecoplan.

o Deviations or foreign intervention may lead to malfunction and to exclusion of
the warranty.

o Check change-over pressure (LED on pressure switch) as well as the
corresponding PLC input variable on switchgear cabinet while hydraulic is
operating!

o If the pressure switch actuates, the PLC input variable shines.

o Pull of plug from the pressure switch again and adjust the final operation
pressure.

. Add basic values / characteristic values list !

Relief valve (final adjustment)
o Turn the cylinder screw of relief valve to the right until the pressure gauge
reads 180 bar.
o Recannect electrical plug to pressure switch.
o Stop the machine and close valve (1) under pressure gauge.
Pressure switch Pressure gauge

Details:

1 = shut-off valve

2 = connection measuring cable
3 = connection aggregate

4 =LED
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2.3 V - belt pulley and V - belts
2.3.1 V - belts
2.3.1.1 General

The V - belt drive is laid out to transmit the required power of the machine. Any
attempt to transmit a higher power by increasing the belt tension will damage the
belts and also the bearings of motor and driven shaft.

Insufficient belt tension causes slip. This leads to high temperature of belts and
pulleys and a dramatically reduced life time.

Both, too high and too low tension of the belts, reduces the efficiency of the drive
and therewith of the complete machine.

Temperatures over 158°F reduce the life time and the performance of the belt drive.

The grooves of the pulleys and the belts must
be free of oil, grease, rust and dirt and must
show no signs of damage.

Do not use belt wax or similar substances to
increase the friction coefficient; this only
damages the belts.

In order to ensure optimum power
transmission the belt drive must be
periodically checked and serviced.

Note the following:

o Only replace complete sets of belts, even if only one belt is worn or damaged.
Old and new belts do not work together on the same drive.

o When starting up the machine with a new set of belts the belt tension should
be checked and corrected after the first 4-5 hours of operation (see 1.2:
Maintenance Check List).

o The tension of the belts have to be checked and corrected periodically. Belts

and pulleys have to be replaced if worn or damaged (see 1.2: Maintenance
Check List).
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2.3.1.2 Tensioning and Replacing of V - belts

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and

A locked out.

Wear working gloves. Risk of injury!

o Remove belt guard.
o Loosen locknut ( 2 ).

o Loosen tensioning
screws ( 3) - remove worn
out belts.

o Gently insert the belts by
hand into the grooves of the pulleys.
Do not apply force, do not use tools.

o Tighten the belts with the tensioning screws ( 3 ) to the appropriate belt tension
accordingly to values noted in chapter "Technical Data" item 4.

o Check the grooves of the drive pulley and of the driven pulley to be in line.
o Tighten the nut ( 4 ) and the locknut ( 2).
o Install belt guard.

4 3 2

Fire risk at too low V-belt tension and dirty V-belt drive!
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Ea = impression depth of the belt
L = free length of belt
F = test load

enom = distance between axles

values noted in chapter "Technical Data" item 4

VEE DQJEM’I

(inch)
(inch)

(N)
(inch)

How to check the belt tension with a belt tension gauge:

IH10

Place hook A in the middle of the
belt.

Hook B must be on the next belt.

Pull gauge downwards until scale
C shows test load F

accordingly to values noted in
chapter "Technical Data" item 4

Read impression depth E, on scale
D and compare with

required values. Adjust belt tension
if necessary.
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2.3.2 Dismantling and assembly of fluid coupling pulley

o Remove fluid coupling from motor shaft by means of a suitable pulling device
o Loosen Hexagon screws ( 1) with lock washer ( 2)
o Remove pulley from fluid coupling

Re-assembly in opposite order

Dismantling of pully not possible. Send complete coupling to factory.
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2.3.3 Dismantling and assembling of V - belt pulley

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Wear working gloves. Risk of injury!

i Clean and remove grease and Place the pulley and
Mounti ng the dirt from all bright surfaces. bush onto the shaft, align
pulley Insert tapered bush into it with the key way and

pulley. Align the holes and the shaft end. Tighten the
insert screw loosely. screws evenly and firmly.

Removi ng the Remove the screws. Using Now remove the
one as a forcing screw, loosened pulley - unit
pulley screw it half way into the hole by hand from the shaft.
and tighten it. This will Take care not to knock
release the taper - lock bush. it or to damage the
shaft.
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2.4 Exchanging Cutters

For all maintenance work the machine has to be
stopped and the electrical supply disconnected
and locked out.

A Wear working cloves. Risk of injuries.

Worn cutters may heat up the rotor and the material
to reduce.
Risk of fire!

. For mounting and dismounting of the chipping
Attention knives, it is not permitted to use an air pressure
screwdriver!

Due to their special shape the cutters are easy to replace and can be used on four
edges.

o Loosen hexagon screw ( 2 ). Take out cutter ( 1) together with screw ( 2 ) and
washer ( 3).

o Check cutters ( 1) for cracks and broken edges. Damaged cutters must be
replaced.

o Clean mounting surfaces of cutters and holders | and in the rotor grooves Il.
(see picture IH15)

o Check the mounting surface of holders for being flat.

A holder with deformed or - due to wear - round surface must be replaced.
Otherwise it can cause expensive break down because the screws ( 2 ) can
come loose or the cutter itself can break.

Holders can deform if the rotor hits hard foreign bodies.
Holders will wear excessively if the cutters are not turned or replaced in time.

o Replace cutter ( 1) or turn by 90 degrees. Never mount the cutter with it's
worn surface showing to the holder
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o It is extremly important that the two cutters on both ends of the rotor have
sharp cutting edges showing to the machine side walls. (See picture IH15" X").
Otherwise risk of fire and excessive wear on side walls.

o Replace damaged bent or lengthened hexagon screws and washers (92 Ibf / ft).
Hold the cutter in position. (Insert hexagon nut ( 4 ) when using cast iron Fx/Ibs
cutters.) Insert cylinder screw( 2 ) and washer ( 3 ) and tighten firmly.
Make sure that the cutters are mounted flat to the holder's surfaces.
Use exclusively cylinder screws of quality class 10.9.
Wear parts are not included in the warranty.

Caution: Cutters have to be turned or replaced before the back of the holders are
beginning to wear down.

Details:

1 = cutter

2 = hexagon screw
3 = washer

4 = hexagon nut

5 = knife holder

6 = key

7 = cylinder screw
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Details:

a = set of cutters
(without .(5)
knife holder)

| = mounting
surface, holder
Il = mounting

surface, rotor
groove

mn
t
|
Ll

/l:l
(]

side wall
—
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2.5 Replacing the counter- knife

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Wear working gloves. Risk of injuries !

Details:

1 = cylinder screw
2 = counter knife
3 = mounting surface

o Loosen cylinder screw ( 1).

o Take out counter knife ( 2).

o Clean mounting surface ( 3).

o Put new counter knife in position.

o Insert cylinder screws ( 1) and tighten firmly. Use torque wrench adjusted
to 185 Ibft. Replace damaged screws by those of same quality and size.

o After having replaced the counter knife make sure that the cutters do not hit
the counter knife. Turn the rotor by hand for one or two revolutions by turning
the fan wheel of the main motor.

Wear parts are not included in the warranty.
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2.6 Replacement of Screen

For all maintenance work the machine has to be

stopped and the electrical supply disconnected and
locked out.

Wear working cloves. Risk of injuries.

Details:

1=lid

2 = cylinder screw
3 = washer

4 = lock washer

5 = screen unit

o Openlid (1).

o Loosen cylinder screw ( 2). take off screws together with washers ( 3 ) and
lock washers (4 ).

o Remove screen unit ( 5).

Insert new screen unit in opposite order.

Wear parts are not included in the warranty.
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2.7 Ram guides, replacing of guide rollers

The guide rollers have to be inspected every 200 operation hours. Adjust or
replace the guide rollers if necessary.

The ram may cock and plastic slides as well as the ram sealing elements
( see pictures on following pages ) can loose their function if the machine is
operated with defective guide rollers.

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Replacing the guide rollers:

o Remove snap ring ( 1) and take off guide roller ( 2).
o Put new guide roller in place.

. Insert new snap ring.
Details:
1 = snap ring N

2 = guide roller

Wear parts are not included in the warranty.
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2.8 Replacing the Guide Rails

The guide rails have to be checked for wear every 200 operation hours. Replace if
necessary.

The ram may cock if the slots of the guide rails are worn out.
Also the ram sealing elements (see on following pages) may loosen function..

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Replacing the guide rails (in pairs):
o Support the ram towards the machine bottom plate so that the Guide rails are
free from load.

o Loosen cylinder screws ( 1) with washers ( 3) and lock washers ( 2 ) of upper
angle (4).

o Loosen hexagon nuts ( 8 ) and remove cylinder screws ( 5 ) together with
washers ( 6 ) and lock washers (7).

o Take out guide rails ( 9).

o Insert new guide rails and tighten cylinder screws ( 1) of upper angle (4)
again.

o Line up the guide rails in correct position ( they must flush with the inner side of
the machine side wall ) and secure with screw clamps.

o Use a 0,41 inch drill to make bores into the guide rails by boring through the
existing holes in the angles ( 4).

o Insert cylinder screws ( 5 ) with washers ( 6 ), lock washers ( 7 ) and
hexagon nuts ( 8 ) and tighten firmly.

Details: a 4

1 = cylinder screws 1

2 = lock washer 2

3 = washer 3

4 = upper angle

5 = cylinder screws 5

6 = washer 6

7 = lock washer b | Caution: Wear

| L s

9 = guide rails warrantee.

a = machine side wall 7

b =ram 3

¢ = machine bottom plate &7 |
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2.9 Replacing the Seals at the Ram Front

Details:
1 = hexagon nut

2 = washer
3 = spring
4 = bushing

5 = cup square bolt
6 = front plate

7 = seal element

8 = spring

a = contact surface

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Wear working cloves and eye protection.
Risk of injury by loaded springs.

o Loosen hexagon nuts (1).

o Remove washers ( 2 ), springs ( 3)
and bushings ( 4).

o Remove carefully front plate ( 6 )
together with cup square bolt ( 5).

Extreme caution: Springs ( 8 ) can
jump up!

o Take out seal element ( 7 ) cautiously.
o Remove springs ( 8).

. Clean contact surfaces.

b = machine bottom plate

12 ‘3 47865 8 7 8 7
A ) ) +
Vi & || \
% " i VV/]A\'/ - L :7 ‘ ! }
= = = ‘
| = ~p——
muly j \ @ @ -
\ ‘ \ \ -
| 1
a " b | |
Use new seal element and re- assemble in opposite order.
Caution: Wear parts are not included in warrantee.
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2.10 Replacing the Seal at the Back Wall

For all maintenance work the machine has to be

stopped and the electrical supply disconnected and
locked out.

Wear working cloves and eye protection.
Risk of injury by loaded springs.

o Loosen screw connection (1).

o Remove cover ( 2).

o Loosen hexagon nuts ( 3).

o Remove washers (4 ), springs ( 5) and bushings ( 6).

o Remove carefully front plate ( 7 ) together with cup square bolt ( 8).
Extreme caution: Springs (9 ) can jump up!

o Take out seal element ( 10 ) cautiously.

o Remove springs ( 9).

o Clean mounting surface.

Details:

1 = screw connection M
2 = cover M= | a

3 = hexagon nut o

4 = washer

5 = spring 6 |
6 = bushing S % T
7 = front plate 3 \

8 S e 8
8 = cup square bolt EEK\W —— >*/
9 = spring 4 / —10

10 = seal element -

a = back wall

b =ram b—

Use new seal element and re- assemble in opposite order.
Caution: Wear parts are not included in warrantee.
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2.11 Maintenance rotor - flanged bearing

For all maintenance work the machine has to be
stopped and the electrical supply disconnected and
locked out.

Wear working cloves and eye protection.

a
Details:

a = side wall
| machine body

| 1 =dirt bag
ATA/ ‘ v

-1 — — % +|—| Clean dirt bag (1) by
| compressed air to
prescribed direction!

2.12 Repair of the Rotor
For all repairs to the rotor as replacing bearings, removing the gear box, removing

and re assembling the rotor itself VECOPLAN recommends to use qualified and
experienced VECOPLAN engineers.
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1 Stocking of spare parts

Stocking the major spare and wear parts is an basic requirement for a high reliability
and constantly safe operation of your machine / plant.

For ordering parts please use the detailed spare part lists of this manual
(see Chapter "Appendix").

VECOPLAN can only be held liable for original VECOPLAN parts.

Please note that parts, equipment and accessories which are not supplied by
VECOPLAN are not approved and released by the VECOPLAN engineering
department. Putting in and / or using parts of foreign manufacturers or unknown
origin may change basic design and functional characteristics and may decrease
active and passive safety. VECOPLAN is not liable for any damage or injury as a
result of the use of foreign parts, equipment and accessories.

Original VECOPLAN parts, manufactured to our strict quality specifications, are

always according to the latest state of development and also to actual legislative
regulations.

Please give the following information when ordering spare parts.

) order no.

. nomination

o part no.

o machine no.

o Position - no. in spare parts list

o no. of required parts
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2 Adresses for spare parts and service
The Vecoplan spare parts department:

VECOPLAN LLC

5708 Uwharrie Road

Archdale, N.C. 27263

USA

Phone: 001-336-861-6070

Telefax: 001-336-861-4329

EK2 V.1 BAL/ALLGEK.DOC



Vecoplan Spare parts and service

3 Spare parts list for Retech Grinder RG 52 / 100 SWU

Machine body (module 1)

page/pos. no.of denomination

IH17/5 1 screen unit, complete

IH21 1 seal at back wall, complete

IH21/10 1 seal element, back wall

IH21/7 1 front sheet (seal at back wall)

IH21/9 6 spring (seal at back wall)

IH21/5 6 spring (seal at back wall, mushroom head screw)
IH21/8 6 mushroom head screw (seal at back wall)
IH21/4 6 washer (seal at back wall)

IH21/3 12 hexagon - nut (seal at back wall)

IH16 1 set of counter knife, complete

IH16/2 2 counter knife, hardened

IH16/1 16 cylinder screw (counter knife)

Rotor (module 2)

page/pos. no.of denomination

IH 14 1 rotor, complete

IH 14 1 rotor shaft

IH 14/5 74 knife holder

IH 14 74 set of cutting tools

IH 14/1 74 cutter

IH 14/2 74 cylinder screw (cutter)

IH 14/3 74 washer (cutter)

IH 14/6 1 key (gear box)

IH 14/7 2 cylinder screw (key)

TE 8/ 1 bearing housing; axial fixed
TE 8/ 1 bearing housing; axial free
TE 8/ 2 bushing

TE 8/ 1 cover of bearing, close

TE 8/ 1 cover of bearing, open
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I
page/pos. no.of denomination
TE 8/ 1 felt seal
TE 8/ 2 felt seal
TE 8/ 2 roller bearing, self aligning type 22224 CCK / W33
TE 8/ 2 sleeve H 3124
TE 8/ 12 cylinder screw
TE 8/ 12 cylinder screw
TE 8/ 1 lock nut, type KMTA
TE 8/ 2 grease fitting

Feed Unit ( module 3)

page/pos. no.of denomination

IH21 1 ram complete

IH21/ 6 1 front sheet of ram

IH21/ 7 1 seal element, ram left

IH21/ 7 1 seal element, ram right

IH21/5 8 mushroom head screw (seal element)
IH21/ 1 8 hexagon nut (seal element)

IH21/ 1 8 hexagon nut (seal element)
IH21/ 2 8 washer (seal element)

IH21/ 3 10 spring (mushroom head screw)
IH21/ 8 8 spring (seal element)

IH19/ 9 2 guide rail (ram)

IH20/ 2 4 guide roller (ram)

IH20/ 1 4 snap ring (guide roller)

IH 2/1 2 bolt, hydraulic cylinder

IH 2/1 2 adjustable ring, hydraulic cylinder
IH 2/1 2 cylinder screw, hydraulic cylinder
IH 2/1 2 lock washer, hydraulic cylinder

EK4
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Main Drive ( module 4)

Spare parts and service

page/pos. no.of denomination
AW 5/ 1 1 limit switch (torque support)
TE 2 12 disc spring
TE 2 2 elastic bush
G 1 1 gear
IH 9/ 1 electric motor 90 HP
1780 RPM; 575 V; 60 Hz
IH 9/ 1 pulley gear box
@ 11,02; 5 grooves; profile SPB
IH 9/ 1 TAPER LOCK - bushing, no. 3525; @ 1,97
IH 11/ 1 pulley fluid coupling
@ 11,02; 5 grooves; profile SPB
IH 10/ 5 V-belts, profile SPB 83,46

Hydraulic System (module 6)

page/pos. no. of denomination
HY 1/1 1 Hydraulic - Unit
IH 2/ 2 Hydraulic Cylinder
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I

1 List of separate Documentation
GM - Doc. gear box

TK - Doc. fluid coupling

- Doc. electrical Control ( see inside control panel )

HY - Doc. hydraulic equipment
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1 Maintenance Tools and Accessories

The delivery of the Retech granulator contains the following basic mainte-

nance tools and accessories:
1 tool box

1 torque wrench, 500 mm long, 1/2 "

1 extension 1/2"

1 pin spanner, 6 mm, DIN 911, no. 80

1 pin spanner, 8 mm, DIN 911, no. 80

1 pin spanner, 10 mm, DIN 911, no. 80

1 wrench 17 mm DIN 3113

1 wrench 19 mm DIN 3113

1 socket spanner 1/2" 10 mm

1 socket spanner 1/2" 19 mm

1 melt plug for KSD 12; 175°C / 3 slots up to 22 kW

1 tin with original paint, %2 litre

2 List of separate Documentation
GM - Doc. gear box
TK - Doc. fluid coupling
- Doc. electrical Control ( see inside control panel )
HY - Doc. hydraulic equipment
BAL/AH.DOC V.1
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I Operating Instructions

BA 5010 EN 08.98

Gear Unit Types
H.SH, H.VH, H.HH, H.DH, H.KH, H.FH, H.HM, H.DM, H.KM, H.FM
B.SH, B.VH, B.HH, B.DH, B.KH, B.FH, B.HM, B.DM, B.KM, B.FM

Sizes 1 to 26
H.SH B.SH
H.VH B.VH
H.HH B.HH
H.DH B.DH
H.KH B.KH
H.FH B.FH
H.HM
H.DM
H.KM
H.FM
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1.1.2
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3.1
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4.1
4.2
4.3
4.4

51
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57.1
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59
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511
5.12
5.13
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Technical data

General technical data

Weights

Measuring-surface sound level

Measuring-surface sound level for bevel helical-gear units (B...) with fan
Measuring-surface sound level for bevel helical-gear units (B...) without fan
Measuring-surface sound level for helical-gear units (H...) with fan
Measuring-surface sound level for helical-gear units (H...) without fan

General notes
Introduction
Copyright

Safety notes

Proper use

Obligations of the user

Environmental protection

Special dangers

Warnings and symbols used in these Instructions

Handling and storage
Scope of supply

Handling

Storage

Standard corrosion protection

Technical description
General description

Housing

Toothed components
Lubrication

Splash lubrication

Pressure lubrication through added oil-supply unit
Bearings

Shaft seals

Radial shaft sealing rings
Labyrinth seals

Taconite seals

Cooling

Fan

Cooling caoll

Built-on air oil-cooling units
Built-on water oil-cooling units
Couplings

Backstop

Heating element
Oil-temperature measurement
Indication of oil level

Oil-level monitoring system
Bearing monitoring system
Speed transmitter
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1. Technical data

1.1 General technical data

The most important technical data are shown on the rating plate. These data along with the contractual
agreements on the gear unit determine the limits of its proper use.

@
@  Special information
®  Order no. - item - serial no.
@ Type/Size *)
®
® Speedn;
e.g.*)

B|3|s|H]|[13]

Company logo and production location

Power rating P in KW or T, in Nm

BISIKG)

Speed ny
Type of all

Viscosity of oil in VG class

@
©)
Quantity of oil in litres for main gear housing
@D Number of operating instruction(s)

a2

Special information

.. 26
horizontal
horizontal design without base
solid shaft
solid shaft, reinforced
hollow shaft with parallel-keyway
hollow shaft for shrink disk
hollow shaft with internal-spline
to DIN 5480

= flanged shaft
,2,30r4
= helical gear unit
= bevel helical gear unit

Size ...
Installation .............

Type of output shaft .....

AOUOI<wnZIPRF

Number of stages .......
Gear-unittype ..........

Ik,

Data on weights and measuring surface sound levels of the various gear types are given in sections

1.1.1and 1.1.2.

For further technical details, refer to the drawings in the gear-unit documentation.
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1.1.1 Weights

Approx. weight (kg) for size

Type

1 2 3 4 5 6 7 8 9 10 11 12
H1SH 55 - 128 - 302 - 547 - 862 - 1515 -
H2.H - - 115 190 300 355 505 590 830 960 1335 | 1615
H2M | - - - - - - - - - - - -
H3.H - - - - 320 365 540 625 875 1020 | 1400 | 1675
H3M | - - - - - - - - - - - -
H4.H - - - - - - 550 645 875 1010 | 1460 | 1725
H4AM | - - - - - - - - - - - -

B2.H 65 90 140 235 360 410 615 700 1000 | 1155 | 1640 | 1910

B2.M - - - - - - - - - - - -
B3.H - - 130 210 325 380 550 635 890 1020 1455 1730
B3.M - - - - - - - - - - - -
B4.H - - - - 335 385 555 655 890 1025 1485 1750
B4.M - - - - - - - - - - - -
Approx. weight (kg) for size

Type 13 | 14 | 15 |16 | 17 |18 | 19 | 20 | 21 | 22 23 24 25 26
H1SH [ 2395| - |3200| - |4250| - |5800| - - - - - - -

H2.H | 2000 | 2570 | 3430 | 3655 | 4650 | 5125 | 5250 | 6550 | 7200 | 7800 {10685 |12030 | 13100| 14900

H2.M | 1880 | 2430 | 3240 | 3465 | 4420 | 4870 | 5000 | 6150 | 6950 | 7550 |10000 | 11350 | 12600| 14400

H3.H | 2295 | 2625 | 3475 | 3875 | 4560 | 5030 | 5050 | 6650 | 6950 | 7550 | 9000 | 9400 | 12200| 14000

H3.M | 2155 | 2490 | 3260 | 3625 | 4250 | 4740 | 4750 | 6250 | 6550 | 7050 | 8400 | 8750 | 11500 13200

H4.H [ 2390 | 2730 | 3635 | 3965 | 4680 | 5185 | 5700 | 6400 | 7750 | 8350 {10000 | 11200 | 13700 15700

H4.M | 2270 | 2600 | 3440 | 3740 | 4445 | 4915 | 5300 | 5950 | 7250 | 7750 | 9350 10450 | 12800| 14700

B2.H [ 2450 | 2825 | 3990 | 4345 | 5620 | 6150 | — - - - - - - -

B2.M | 2350 | 2725 | 3795 | 4160 | 5320 | 5860 | - - - - - - - -

B3.H | 2380 | 2750 | 3730 | 3955 | 4990 | 5495 | 6240 | 6950 | 8480 | 9240 {10900 | 12400 | 15300| 17500

B3.M | 2260 | 2615 | 3540 | 3765 | 4760 | 5240 | 6050 | 6710 | 8190 | 8950 | 10500 |12000 | 14800( 16900

B4.H [ 2395|2735 | 3630 | 3985 | 4695 | 5200 | 5750 | 6450 | 7850 | 8400 {10100 | 11300 | 13800 15800

B4.M | 2280 | 2605 | 3435 | 3765 | 4460 | 4930 | 5400 | 6000 | 7350 | 7850 | 9400 10500 | 12900| 14800

Table 1.1: Weights (approx. values only)

Note: All weights are for gear unit without oil charge or attachments. For the exact weights,
refer to the drawings in the gear-unit documentation.
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1.1.2

1.1.2.

Measuring-surface sound level

The measuring-surface sound level for the gear unit at a distance of 1 m can be found in tables 1.1.2.1
to 1.1.2.4.

The measurement is carried out to DIN 45635 parts 1 and 23 using the sound-intensity method.

The workplace of the operating personnel is defined as the area on the measuring surface at a distance
of 1 metre, in whose vicinity persons may be present.

The sound level applies for the warmed-up gear unit at input speed n; and input power P, stated on
the rating plate. If several figures are given, the highest speed and power values apply.

The measuring-surface sound level includes attached lubrication units (if applicable). With outgoing
and ingoing pipes, the interfaces are the flanges.

If repeat measurements on site do not produce conclusive results with regard to measuring technology,
the measurement achieved on the FLENDER test bench will apply.

The sound level stated in the table was obtained by statistical calculation by our Quality Control Dept.
The gear unit may be expected to comply with these sound levels with statistical probability.

1 Measuring-surface sound level for bevel helical-gear units (B...) with fan

Measuring-surface sound level L 5 in dB(A) for bevel helical-gear units with fan

Type | iy 1/,:]}"“ Gear-unit size
112 3/ 4|5|6|7|8]9,1011/12|13|14|15|16|17|18|19| 20|21 22 23 24|25|26
5 /3000]79/83(8 (8| - - | -|—-|-| =-| - =| =] | = = = =] =] -] -1|- - | - - | -
1500 65| 70| 73| 76| 79|81 /83|84 |85/87(8 (8| 91|92|94| —| —| —| =| =| = =| =| =| =| =
1000 1) | 1) | 67| 71| 73| 74| 77|78|79|/80|82|83|84|85|87/8 9| —| —| -| - =| = =] =| =
8 750 (1)) 1) 61 /64|66 67|70 71 72| 73|75 76| 77| 7881|8283, 8| —| —| —| — - | - - | -
9 |3000|79/81(83|87/8 90| - |- || | - === == =|=]-=|-]-1|-=- - - - -
1500( 65| 67| 70| 73| 75| 76|78 /81 /82| 83|84|8 8|8 8/|90 -| - —-| - —-| - - | - - -
B2 1000| 1) | 61| 63 | 67| 68| 70| 73|74 | 75| 77| 79|80 81 8283|848 |87 - —-| —| — - | - - -
14 | 750 1)|1)| 1)/ 61|62 64 66| 67|68 70| 72| 73| 74| 75| 77| 78| 79|80 - | - | - | - - | - - | -
16 | 3000 77|79/81/85|88(8 /909192 — | —| = | —=| = | = | =| =| =| = =| =] - - - - -
1500 63| 65|67 | 71| 74| 76|78/ 79,80 81|83|84 8788|990 -| - —-| - —-| - - - - -
1000| 1) | 1) |60 | 64| 67|68 70| 72| 73| 74| 78| 79,80 8182|8384 |84 - —-| —| - - - - -
224|750 | 1) | 1) 1) | 1)|61|63|65|67 68 69| 71| 72| 73| 73| 74| 74| 75|76 - | —| - | - oo - -
1253000 - | — /1 82(86(87/88|9|92|93| - | - | = | = | =| = = = | = =| =] = | = - - - -
1500 — | — |69 72|75 77|79|80|81 82|83, 85|88 89|90 91|93 93| 93| 93| 95| 95 . - - . - -
1000 — | — |62 65/68| 69| 71|72|73 | 74| 77| 78|80 82|83 83|84 8|86 8 | 88| 88 . 89 | 90 . 91| -
315 750 | - | - | 1) 1) | 63|64 66| 68|69 70| 71| 73| 74| 75| 76| 77| 78| 78| 79| 79| 81| 81 . 82| 84 . 85| 85
355/3000| —| —|81/83(85(8 8788|9092, 95|96| —| - | - | =| =| =| =| =| =] - . - - . - -
1500 — | — | 67|69 |72 73| 74|75|77, 79|82 84|86 87|83 8|90 91| 92| 92| 93| 93 . - - . - -
B3 1000 — | — | 1) 6365 66|67 |69|71 72| 73| 75| 77| 78| 79 80|81 82| 83| 84| 85| 86 . 86 | 87 . 88 | 89
56 | 750 | - | - | 1) |1)| 1) |1 62|64|65 67| 69|70 71| 72| 73| 74| 75| 76| 77| 78| 79| 79 . 80 | 81 . 82| 82
63 | 3000 — | — 8082848878992 94|95 —| —| —| —| = =| =| =| =| =| =] = =] =
1500 - | — | 66| 68| 70| 71| 73|74 76| 78| 81| 83| 85| 86| 87|88 |90|91|91|92| 92| —| - | —| -
1000 - | —| 1) | 61| 63|64 66|68 69| 71| 73| 75| 77| 78| 79|80 81| 81| 82| 82| 83| 84|84 85| 8 | 86
9 | 750 - | - 1) 1)1 1 |61|63|64| 66 67 68 70| 71| 72| 73|74 75|75 76| 77| 77| 78| 79| 79| 80

1) Lpa <60 dB(A)
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1.1.2.2 Measuring-surface sound level for bevel helical-gear units (B...) without fan

Measuring-surface sound level L in dB(A) for bevel helical-gear units without fan

Type| in l/rr%m Gear-unit size
1/2/3/4|5|/6|7|8|9 1011 12 13/ 14|15|/16|17|18|19|20|21 | 22|23|24| 25|26
5 |3000|75/81/84(88) —| - | = | = | = | = | = | = | = | = = = =| = = =] =] = = = =| =
1500| 63| 69| 72| 75|78|80|82 83848 | 8788 9|93 -| -| -| -] | - = =| = -| -
1000| 1)| 1) | 66| 70| 72| 73|76 77| 78| 79|81 | 82|83 848 (8 | 8| -| -| -| - - —| - -| -
8 | 750 1)/ 1)|1)|63/ 65/ 66|69 71|72| 73| 74| 75|77 78, 80 |82/83(84| —| —| - —| —| -] —| =
9 |3000(73/77/80(83/86 |87 | —| —| = | = | = | =| =| = = = =| =| =] =] =] = = = = -
1500| 61| 64 | 67| 71| 74| 75|77 79|80 | 81|83 84|88 |87(8 | —-| -| -| -| = = =| = -| -
B2 1000| 1) | 1) | 61| 65|67 |69 |72 73| 74| 76| 77| 78|80 8182|8388 | - | —| - - —| - -| -
14 | 750 1)1 1) 1) 1) 60|63 |65|66|67 69 71| 72| 73| 74|76 77|78, 79| —| —| —| =| = | = | =] =
16 | 3000( 69| 727679 /81(83(85/8687| —| —| —| = | = | =| =| =| =| =| =] = = = = =| -
1500| 1) | 60 | 63| 66 (69| 71|72 74| 75| 77| 78|80 |81 /82|88 | —| -| -| -| = - =| = -| -
1000| 1)| 1) | 1) | 61|63 | 65|67 68|69 | 71| 72| 74| 75| 77| 79|80 |81 |8 | - | —| - - —| = —-| -
224|750 | 1)| 1) | 1) | 1)|1)| 1)|60|62|63 64|66 67 68| 70|72|73|74|75| —| —| —| —| —| | -] -
1253000 — | — | 7781|848 |87 8|90| - | —| —| = | =| =| =| =| =| =] =| = = = = =| -
1500 — | — | 65|68 | 71| 74|75 76| 77| 79| 81| 83|84 85| 86| 87| 87|88|8| 9|91 92 - | - -| -
1000| — | — | 1) | 63|66| 68|69 70| 72| 73| 75| 77| 78| 80| 80| 81| 82| 82| 84| 85| 86 86 88| 89 90| -
315 750 | - | — | 1) | 1) | 1)|61|62|64 65 66| 68| 71| 71| 73| 73| 74| 75| 75| 77| 78| 79| 79| 81| 82| 83| 84
3553000 —| — |72, 77|80|82|83/84/84(8|8 |92 - —-| - - —| - - = ===~ ~-] -
1500 —| - | 60| 65|67 | 70|71 71| 72| 74| 77| 79|80 81| 82|83 83| 84| 8 8|8 8 - | - -|-
B3 1000 - | - | 1)| 1) |62| 65|65 66|66| 69| 71| 73| 75| 76| 76| 77| 77| 78| 80| 81| 82 83| 84| 85 86| 87
56 | 750 | - | - | 1) | 1) 1)|1)|1)|1)|1) 62 65 6768|6970 70| 71| 72| 74| 74| 75| 76| 78| 80 80| 80
63 | 3000 - | - 69|73/76(84|8080|8.(83/84(8[8 9| -| —-| —| | | -] - -] = - —-| -
1500 — | - | 1)|61|64| 70|67 68|68| 70| 73| 75| 76| 78| 78| 79| 79| 80| 82| 83|84 8 - | - - | -
1000 - | - 1)| 1) |1)|63|62 62|62|65|68| 70| 71| 72| 73| 73| 74| 75| 76| 77| 78 79| 81| 81 83| 83
9 | 750 - | - 1|1 1|1|1|1)|1)| 1) 61|63 64|65 66| 67| 67|68 70| 70|72 72|74 75 76| 76
80 [3000| — | - | - | - |76|77|79|81|82|8 |87 8|9 |91|92 —-| | ~-| | -| |- | -|-] -
1500 - | - | - | - |64| 65|67 68| 70| 72| 75| 76| 77| 79| 80| 81| 82| 83| 84| 85| 86 86 87| 88 87| 89
1000 - | - | = | = |1)| 1) |61 63|64|67|69| 70| 72| 73| 74| 75| 76| 77| 78| 79| 80 80. 81 82. 82| 83
1225 | 750 | - | - | - | = | 1) 1) | 1|1 1) 1) 62| 64| 65| 66|68 6869 71| 71| 72| 73 74. 74 75. 75| 76
140 | 3000 — | - | —| = | 72| 74| 76|77| 78| 81|84 85| 8|87 |8|8| 9| 92| - -| - N
1500 - | - | —| - |60| 61|63 65|66|68| 71| 72| 73| 75| 76| 77| 78| 79| 80| 81| 82 82. 83 84. 85 | 86
B4 1000 - | -= | = | =|1)|1)| 1) 1)|61|63|65| 67|68 69| 71| 71| 72| 74| 75| 75| 76 77. 78 78. 79 | 80
2241 750 | - | - | - | -/ |1 1) 1) 1)|1)|61]| 62|64 65 66| 67 68 69| 69 70. 71 72. 73| 73
250 | 3000 — | - | - | - |69 70| 72|74 75 77| 80| 81| 82| 84|85 86| 87| 88| 89 90| 91 N I I
1500 - | - | = | = |1)| 1) |1 62|63|65|67| 69|70 71| 73| 73| 75| 76| 77| 77| 78 79. 80 80. 81| 82
1000 - | - = | - || 1|1 1)|1)| 1|62 63|64 66| 67|68 69| 70| 71| 72|73 73| 74|75 76| 77
400 750 | - | - | - | - | DD D |D|1 1|1 1) 1) 1) 1) 61 62|63 64|65 66 66| 67| 68| 69| 70

1) Lpa <60 dB(A)
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1.1.2.3 Measuring-surface sound level for helical-gear units (H...) with fan

Measuring-surface sound level L

pA in dB(A) for helical-gear units with fan

Gear-unit size

. n
Tye | in l/"%i" 112|345, 6|7|8]9/(10(11/12|13|14|15/16|17|/18|19|/20| 21|22 23|24 25|26
125(3000| - | - | - | - = | = | = =| = = = | =] = = = = = =] = =0 = = =] = =] =
1500 — | - | 76| — |81 — |84 —|87| - | 91| = | = | = | =| =| =| =| =] =| = = = = =| -
1000 = | - | 71| - |76| — |79 — |81 - |83 -8 | —| —| —| =| =| =] =| = = =| = =| -
2 | 750 -| - 67| - 72| - |75 — |78 - |8 - [8| -8 —-| —| | | =| =] = = = =| -
22413000 = | = [83| = | = | = | =|=|=| =| =| =-|=| -] =|=|=-|=|~=-|-=-|-|~=-|-|~-|-]~-
1500 — | = | 73| = | 79| - |82 —|84| - |8 | -9 -| -| -| =| =| =] =] = = = = =| -
H1 1000 — | — | 68| — | 74| — | 77| - |79 - | 82| —|84| —|87| —| —| =| = =| = =| =| =| =] =
3.55| 750 —| -1 64| - | 70| = | 72| — | 75| - | 78 - | 80 - | 83 - | 84 - - - - - - — - —
4 1300 -| -|81| - | =| =| =| =|=| =| =| =| = === -=]=]1=|=]1=]-=-1-=-1-1-1-
1500 - | — | 70| — | 77| — | 81| — |83 — |8 | — |89 — 93| —| —| =| = =| = =| =| =| =] =
1000 - | — | 65| = |71 = | 75| - | 77| - | 80 - | 82 -1 8, - | 85 - | 87 - - - - - - -
56 | 750 | - | — | 61| —|68| — | 71| - | 72| - | 75| - | 77| - |79 - |81 - |83 —| —| —| —| =| =] =
633000 -| - | -|85[87| - | - —|-| =| =| =] =| = =| =| =| ===~ ~=|~-|-1| -
1500 - | - | — | 75|76 |77,80|81(82| 84|85 8| 88| 90| 92| 94| 96| 96| - - — - — - — -
1000 — | —| — | 69| 71|72|74| 75| 77| 79| 80 81| 83|84 8|8 | 87| 83| 88| 89| 90| - — - — -
10 750 | -| - —166|68|69|70|72,73, 75| 76| 77| 79| 80| 81| 82| 83|83 8484|885 86| — — -
11.2 /3000 — | — | — |84 /86|87 91| — | — - — - — - — - — - — - — - — - — -
1500 - | - — | 73| 75|77|79|/80|81| 82| 8 |88|90| 91|92 93| 95| 95| - - - - - - - -
H2 1000 - | - | — | 68|69 |70|72|73|75| 77| 79, 80| 82| 83|84 8|8 8|8 | 87|87 87| 8| 88 - —
16 750 | -| - —|64|66|67|69|70|71 73| 74| 76| 78| 79| 79| 80| 81| 81|82 82| 83|83 83|84| 84| 85
18 | 3000 — | — | —|83/84|/8/88|90| 92| — — - — - — - — - — - — - — — — —
1500 — | — | — | 71| 73|75|77|78|80| 82|84 86| 87| 90| 91 92| 93| 94| 94| 95| 95| 95| — - — —
1000 - | - | — | 65|67 |68 71| 72|73| 75|77, 78| 80| 81| 82| 83|83/ 84| 8 | 8|8 86| 86 | 87 87| 87
28 750 | -| - — 62|64/ 6567|6869 71| 73| 74, 75| 77| 78| 79| 79| 80| 80 8| 81|81 8| 82| 82| 83
22413000 —| — | - | —|84/84/87(87 /9| -| -| -| - =| = = = = = = = =| =] =] =] =
1500 - | - | - | - |71 72|75/ 75| 77| 77|80 |80 |81 81 |84|84 84/|8| - | —| - - —| - —-| -
1000 - | - | - | - |65|66|69 70| 71| 72| 74| 75| 75| 75| 78|78 78|79 - | —-| - - | —| - —-| -
35.5| 750 - | = - — | 62| 6266|6767, 68| 70| 70| 71| 72|74 74| 75| 76| — - - - - - - -
40 | 3000 - | — | — | —|84|84|/86|/8 (89| 89| 92| 93| — - — - — - — - — - — - — -
1500 = | = | = | = | 70|71, 73| 74| 76| 76| 79| 79| 80| 80| 83| 82| 83| 83| - - - - - - - -
H3 1000| - | — - — | 64| 6567|6869 70| 73| 73| 73| 74| 77| 77| 77| 77| — - - - - - - -
63 70| -| - —| —|6262|63|64,65, 66| 69|69 69| 70|72 73| 73| 73| - - - - - - - -
71 | 3000 - | - | —| —|83|/83|8|8/89| 892 92| 92| 92| - - - - - - - - - - - -
1500 - | = | - | = | 70|70, 72| 72| 75| 75| 78| 78| 78| 78| 82| 82| 82| 82| - - — - - - - -
1000 - | - | — | — | 64|64, 65|66|(68| 69| 71| 72| 72| 72| 75| 75| 75| 76| — - — - - - - -
112 | 750 - - - — | 61|61/ 62 62|64 65| 67| 67| 68| 68| 71| 71| 71| 72| - - - - - - - —
1) Lpa <60 dB(A)
P/ \Y
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1.1.2.4 Measuring-surface sound level for helical-gear units (H...) without fan

Measuring-surface sound level L

pA in dB(A) for helical-gear units without fan

Type | iy l/,r%m Gear-unit size
1/2/3/4|5|/6|7|8|9 1011 12 13/ 14|15|/16|17|18|19|20|21 | 22|23|24| 25|26
125(3000|78| - | = | = | = | = | = | =| =| =| =| =| =| =] =| =| =| =| = =] == =|-=|-1|-
1500 69| — | 73| = | 77| = |79 — |81 - |83 - | = | = | = | =| =| =| =] =| = = = = =| -
1000| 64| — | 69| — [ 72| — |75 — | 76| — | 78| = |80 - | = | = | =| =| =] =| = = = = =| -
2 | 75060 - |65 — 69| — |71 - |73| - | 75| - | 77| - | 19| - | = | = =| = = = = =] =| =
22430000 76| — (80| — | = | = | = | = | =| =| =| =| =] =] == = === =|=-|-=]-] -] -
1500 66| — | 70| = | 75| — |77 - | 79| - | 81| - |83 - | - | -| =| =| =] =| = = = = =| -
H1 1000| 62| — (66| — 70| — |72 — | 74| - | 76| - |78 - | 8| - | -| =| =] =| = = = = =| -
355| 750 | 59| - | 62| — |67 — |68 — |71 - |73 = | 75| = | 77| - |79 - | = | = = = | =| =| -] -
4 1300072 - |76 = | = | = | =| =| =| =| =| =| =] =] =| =] =| =| =] =] -=|-|-=|-=-|-1|-
1500| 63| — (67| — |72| — |74 - | 76| - | 78| - | 79| - | 8| - | | | = =| = = = = =| -
1000| 1)| - | 1)| - |67 = |70 — | 71| - | 73| - | 75| - | 77| - | 79| - |8 —-| - - —| = -| -
56 | 750 |1)| - |1 | - |63| —|66| — 67| — | 70| —| 71| - |74 - 76| — |78 —| —| = | = | = | =] =
63 3000 —| - 179/80(83| —| - —| -| = | = | = = = =| = =| =| =] =] =1 = = = = -
1500 — | - | 70| 71|74| 75|76 77|79 79|80 | 81|81 8 |84|8 | 8/|8| - —| - - —| - —-| -
1000 - | — | 65|66|69| 70| 71|72 |74 | 74| 75| 76| 76| 77| 80|80 8 |81|83|83|84| —| —| —| —| -
10 | 750 - | — |62 63|66 |67|67|69|70| 71| 72| 73| 73| 74| 76| 77| 77,7880 |80 |81|81|8L| - —| -
1123000 — | — | 77|78(81|8283 —| —| = | = | = | = =| =| =| =| =| =] =| = = =| = = -
1500 — | — | 68|69 |72| 73|74 75| 77| 77| 78| 79|79 /8|8 |83 8|8 | - —| - - —| - -| -
H2 1000| — | — | 63|64 |67| 68|69 70| 72| 72| 73| 74| 74| 75| 77| 78| 78| 79| 81| 81|82 82 83|83 - | -
16 | 750 | - | — | 1) |61 64| 65|66 67|69 69| 70| 71| 71| 72| 74| 75| 75| 76| 77| 78| 79| 79| 79| 80 81| 81
18 | 3000 - | - | 75| 75/78(79(808183| - | —| - | = | = | =| = =| =| =| =] = = = = =| -
1500 — | — | 66|66 |69| 70|71 72| 74| 74| 75| 76| 77| 78| 80| 80| 81| 82|83/ 84|84 8 - | - - | -
1000 —| - | 60| 61| 64| 65|66 68|69| 69| 70| 71| 72| 73| 75| 75| 76| 77| 78| 79| 79 80| 80| 81 81| 82
28 | 750 | - | - | 1)| 1) | 61|62|63| 64|66 66| 77|68|69| 70| 72| 72| 73| 73| 75| 75| 76| 76| 77| 77 78| 78
22413000 — | — | - | —|77|/79|82|81/83| -| -| -| - =| = = = = = = = = =] =] =] =
1500 - | - | —| - |68|69|73 74| 74| 75| 77| 77| 78| 79| 81| 81| 82| 83|83 84|85 8 8| 87 - | -
1000 - | - | - | - |63|65|68 69|69 | 71| 72| 73| 73| 74| 76| 77| 77| 78| 79| 79| 81 81| 81| 82 83| 83
35750 | - | - | - | —|60|61|65|/66 65| 67| 69| 69| 70| 71| 73| 73| 74|75 75 76| 77| 78| 78| 79| 79| 80
40 |3000| - | - | -| - |74/ 76|79|80|8 88|84 | —| —-| - —-| = = = = =| =| =] =] =] =
1500 - | - | - | - |65|67 |70 71| 71| 73| 74| 75| 76| 76| 78| 79| 79| 80| 81| 81| 83 83 84|84 - | -
H3 1000 - | - | - | -] 1)| 62|65 66|66|68|69| 70| 71| 72| 73| 74| 75| 75| 76| 77| 78 78| 79| 79 80| 80
63 | 750 - | - | - | - | 1)| 1) |62|63|63| 65| 66|67|67|68| 70| 71| 71| 72| 73| 73|75 75| 76 76. 77| 77
71 |3000( - | - - | - |71/73|76|77|77| 79,80 |81 8|8 -| -| -] |- -] | -] - -1 - -
1500 - — | - — |62/ 64 67 68 68| 70 71| 72| 73| 74| 76 76 77 78| 78 79| 80| 81| 81 82| 82| 83
1000 - | - | = | = |1)| 1) |62 63|63|65|66| 67|68 69| 71| 71| 72| 73| 73| 74|75 76| 76 77 77| 78
12| 750 - | -| - | =/ 1)|1)|1) 1)1 62 63 64 65 66| 68| 68| 69| 70| 70| 71|72 72| 73| 73| 74| 75
100 | 3000 - | - | - | = | = | - |75/ 76|77 78| 79,80|81 8|84 |84| —| —| —| —| =| = =| =| =] =
1500 - | - | -| -| -| - |66/ 67|68|69| 70| 71| 72| 73| 75| 75| 76| 76| 77| 78| 78 78| 79| 80 81| 81
1000 - | - | - | - | -| - |62/ 63|63|64|65|66| 67| 68| 70| 70| 71| 72| 72| 73| 73 74| 74|76 76| 77
140 750 | - | - | = | - | = = | 1|1 | 1) 61| 62|63| 64| 64|66 67| 68 68 69| 69| 70| 70| 71| 72| 73| 73
160 | 3000 — | - | = | - | - | - | 73|74 75 75| 77| 78| 78| 79|81 82|82 83 - | —| —| | | —| -] -
1500 - | - | - | - | -| — |64 65| 66| 66| 68| 68| 69| 70| 72| 73| 73| 74| 74| 75| 75 76| 76| 78 78| 79
H4 1000 - | - | - | - | -] -] 1) 60|61|62| 63| 64| 64 65| 67| 68| 68| 69| 70| 70| 71 71| 72| 73 74| 74
250 750 | - | - | - | - | -/ -|D|1|1) 1| 60|61 61| 62|64 64|65 66 66| 67| 67 68| 68| 70| 70| 71
280 3000 - | - | - | - | - | - |70 71|72 73| 74| 75| 76| 77| 78| 79| 79|80 | 81|88 |8 -|-|-| -
1500 - | - | - | - | - | — |61 62|63|64| 65| 66| 67| 67| 69| 70| 70| 71| 72| 72| 73| 73| 74| 75 76| 76
1000 - | - -| -| -] -1 1)|1| 1|60 61|62 63| 64|65 66| 66| 67| 68| 68 68 69| 70 71| 72
450 750 | - | - | - | - | - |-/ || 1|1 1) 1) 1) 61 62| 62|63 64|64 55| 65| 65| 67| 68| 68

1) Lpa <60 dB(A)
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2.2

General notes

Introduction

These Operating Instructions (BA) are an integral part of the gear unit supplied and must be kept in its
vicinity for reference at all times.

All persons involved in the installation, operation, maintenance and repair of
the gear unit must have read and understood these Operating Instructions and
must comply with them at all times. We accept no responsibility for damage or
disruption caused by disregard of these Instructions.

Caution!

The “FLENDER gear unit” described in these Instructions has been developed for stationary use in
general engineering applications. Possible areas of use for gear units of this type are (e.g.) sewage
treatment, excavators, chemical industry, iron and steel industry, conveyor equipment, crane
equipment, foodstuffs industry, paper machinery, cableways, cement industry etc.

The gear unit is designed only for the application described in section 1 "Technical data”. Possible use
in any other area must be contractually agreed.

The gear unit described in these Instructions reflects the state of technical development at the time
these Instructions went to print.

In the interest of technical progress, we reserve the right to make changes to the individual assemblies
and accessories which we regard as necessary to preserve their essential characteristics and improve
their efficiency and safety.

Copyright
The copyright to these Operating Instructions is held by FLENDER AG.

These Operating Instructions must not be wholly or partly reproduced for competitive purposes, used
in any unauthorised way, or made available to third parties without our agreement.

Technical enquiries should be addressed to the following plants:
for gear sizes 1 ... 12 for gear sizes 13 ... 26

A. FRIEDR. FLENDER AG A. FRIEDR. FLENDER AG
Getriebewerk Penig
Thierbacher Stral3e 24

D-09322 Penig D-46393 Bocholt

Tel.. 037381/60 Tel.: 02871/92-0
Telex: 322661 Telex: 813841

Fax: 037381/80286 Fax: 02871/92-2596

or to our customer-service addresses. A list of our customer-service addresses is given in section 11
"Spare parts, customer-service addresses”.

BA 5010 EN 08.98 FLENDER® Page 11 of 72



3.1

3.2

Safety notes

Proper use

e The gear unit has been manufactured in accordance with the state of the art and is delivered in a
condition for safe and reliable use. All changes to the gear unit on the part of the user which may affect
its safety and reliability are prohibited. This applies equally to safety features designed to prevent
accidental contact.

¢ The gear unit should be used and operated only within the context of the conditions laid down in the
contract governing performance and supply.

Obligations of the user

e The user must ensure that all persons involved in the installation, operation, maintenance and repair
of the gear unit have read and understood these Operating Instructions and comply with them at all
times in order to:

— avoid injury or damage,
— ensure the safety and reliability of the unit,
and
— avoid disruptions and environmental damage through incorrect use.

e During transport, assembly, installation, dismantling, operation and maintenance of the unit, the
relevant safety and environmental regulations must be complied with at all times.

e The gear unit should be operated, maintained or repaired by authorised, trained and qualified
personnel.

* The gear unit must not be cleaned using high-pressure cleaning equipment.
 All work on the gear unit must be carried out with great care and with due regard to safety.

¢ All work on the gear unit must be carried out only when it is not in operation.
The drive assembly must be secured against being switched on accidentally (e.g. by locking the key
switch or removing the fuses from the power supply). A notice should be attached to the ON switch
stating clearly that work is in progress.

* No welding work should be done on the gear unit. The gear unit must not be used as an earthing point
for welding operations. Delicate teeth and bearings may be irreparably damaged by welding.

« If any changes are noticed during operation (e.g. overheating or unusual noises), the drive assembly
must be switched off immediately.

¢ Rotating drive components such as couplings, gearwheels, belt drives etc. must be protected against
accidental contact.

« If the gear unit is intended for installation in plant or machinery, the manufacturer of such plant or
machinery must ensure that the contents of these Instructions are incorporated in his own
instructions.

» Notices attached to the gear unit, e.g. rating plate, direction arrows etc. must always be observed.
They must be kept free from dirt and paint at all times.

All spare parts must be obtained from FLENDER AG.
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3.3

3.4

3.5

4.1

4.2

Environmental protection

¢ When changing oil, the used oil must be collected in suitable containers. Any spillage of oil must be
removed immediately.

e Conservation agent should be stored separately from used oil.

e Used oil, conservation agent, oil-binding agents and oil-soaked cloths must be disposed of in
accordance with environmental legislation.

Special dangers

* Depending on operating conditions, the surface of the gear unit may heat up considerably.
Danger of burns!

e When changing oil, take care to prevent scalding by hot oil.

Warnings and symbols used in these Instructions

é This symbol indicates safety measures which must be observed to avoid personal
injury.
Caution! This symbol indicates safety measures which must be observed to avoid damage to
aution: the gear unit.
Note: This symbol indicates general operating procedures which are of particular

importance.

Handling and storage

Note: Observe the "Safety notes” in section 3.
Scope of supply

The products supplied are listed in the dispatch papers. Check immediately on receipt to ensure that
all the products listed have actually been delivered. Damaged or missing parts must be notified in writing
immediately.

Handling
é When handling FLENDER products use only lifting and handling equipment of
sufficient load-carrying capacity!
The gear unit is delivered in the fully assembled state. Additional items (e.qg. oil cooler, pipes and fittings)

are delivered separately packaged.

Different forms of packaging may be used depending on the size of the unit and method of transport.
Unless otherwise agreed, the packaging complies with the HPE Packaging Guidelines .

The symbols marked on the packaging must be observed at all times. These have the following

meanings:
bild-transport
¢ %4 ¢ NI/
o’ 4 g _\./_
~ 71 \?
/\
[
This way Fragile Keep Keep Centre of Use no Attach
up dry cool gravity hand hook here
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The gear unit must always be transported with due care to avoid danger to
persons and property. Avoid bumping the ends of shafts as this may damage
the gear unit.

Caution!

Note: The gear unit must be transported using suitable equipment only. Never transport the
gear unit with an oil charge.

Use only the 4 eyes provided for attaching lifting equipment to the unit.
Do not use the front thread at the end of the shaft for attaching ring bolts for
transport purposes.

Caution!

500004-10-1

For drive units, where additional components (e.g. motor, coupling etc.) are mounted on the gear unit,
an additional attachment point may be required because of the shift in the centre of gravity.

500004-10-2
= i
AT N
| S
el
7%7 ::7_‘,,7:7#,‘,
R ‘
ﬁﬁ W;;;;;;;;S,/
H... with motor
500004-10-3

B... with motor
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500004-10-4

KR
R
FRER
IRRRY
KKK
XK
ool
%Y

<

5
b

%

s
%
%
%0202
5
S

2

%

B... with gear-unit swing

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

The position of the attachment points is shown in the documentation for each specific order.

4.3 Storage

The gear unit must be stored in the position of use in a sheltered place. It must be placed on a
vibration-free wooden base and covered over.

A

Do not stack gear units on top of one another.

Caution! If the gear unit is being stored out of doors, it must be covered with particular
aution: care. It must be ensured that neither moisture nor foreign material can collect
on the unit.
Note: Provision for special environmental conditions during transport (e.g. transport by
ship) and storage (climate, termites etc.) must be contractually agreed.
4.4 Standard corrosion protection

The gear unit is filled with conservation agent. The free shaft ends are painted for protection.

The outer paint coating is resistant to dilute acids, alkalis, oils and solvents. It is also resistant to sea
water, tropical-climate conditions and temperatures up to 140 °C.

Note:

Note:

Ensure that the paint is not damaged!

Mechanical damage (scratches), chemical damage (acids, alkalis) and thermal
damage (sparks, welding beads, heat) cause corrosion which may cause failure of
the exterior protective coating.

Unless otherwise agreed, we grant a guarantee of 24 months on the interior corrosion
protection, and 12 months on the protective coating on the free shaft ends. The
guarantee period commences on the date of delivery.

For longer periods of storage (> 24 months) we advise regular checking and, if necessary, renewal of
the interior corrosion protection (see section 7 "Start-up”).

BA 5010 EN 08.98
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Technical description

Note: Observe the "Safety notes” in section 3.
General description

The gear unit is supplied as a single-, two-, three- or four-stage helical or bevel-helical gear unit. It is
designed for installation in the horizontal position. If necessary, it can also be designed for installation
in a different position.

It can be operated in both directions of rotation. The only exceptions are gear types with backstop or
overrunning clutch. If rotation reversal is required for these types of unit, our Customer Service Dept.
should be consulted beforehand.

A number of shaft configurations (types and rotation directions) are possible. These are shown in the
following table as solid shafts:

T Configuration
pye A B C D E F G H |

H1SH T =

H2SH H2HM
H2HH H2DM 1
H2DH H2KM | |

H2KH H2FM
H2FH S SN B

4 1]
= (1"
=1L

H3SH H3HM
H3HH H3DM ﬂ IE I& ﬂ I& I& ﬂ
- BN N R - ;

H3FH — e o

Tﬂ
Tﬂ
Tﬂ
1
‘ i
Tﬂ
0

H4SH H4HM

HADH  HAKM ﬂ Bﬂ "BIH|lg BH E
HAKH HAFM 1 t
H4FH L7 N [ S i B

B2SH B2HM | — 7ﬂ &7 S S
B2HH B2DM

B2DH B2KM | [ = H HiB H
B2KH B2FM
B2FH S R e - i i a

B3SH B3HM — — 7£‘ &7 - N
B3HH B3DM

B3DH B3KM F %‘ ’1: %‘ ’1: %‘
B3KH B3FM
B3FH I TS TS I = PuIny

B4SH B4HM | — 7ﬂ &7 - o
B4HH B4DM

BADH BAKM | [ = H HiBH H
B4KH B4FM
B4FH S i wr - i i a

The gear units are characterised by a low noise level. This is achieved by helical and bevel-helical gears
with a high contact ratio and special sound-damping housings.

The good temperature characteristics of the gear unit are achieved by its high degree of efficiency, large
housing surface and performance-related cooling system.

Note: Unless otherwise agreed by contract, the gear units must not be exposed to harmful
environmental factors such as chemical products, high-air pollution and temperatures
outside the range 0 to +20 °C.
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5.2 Housing
The housings are of cast iron. If required, it may also be of steel.

Housings up to size 12 are made in one part. The exception is type H1SH, which has a two-part housing
similar to those of sizes 13 - 26. The housing is rigid in design and due to its form has excellent noise
and temperature characteristics.

The housing is fitted with adequately dimensioned lifting eyes, inspection or assembly covers.

It is also fitted with a dipstick for checking the oil level, a draining screw for oil change and a venting
screw.

Colour codes for venting, oil inlet, oil level and oil drainage:

Venting: yellow @
Oil inlet: yellow @
Oil level: red
Lubrication points: red

Oil drain: white ©

500005-10-1

1) for HLSH only

500005-10-2

(G 7

77

o R

{J'L A== ————10 5

| = @ g\ S N

[ | ‘ ) .
| J 1 [ [ 13 L 1]

=
[N
5 |
[o)]
7770
(o]
=
N
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500005-10-3

H.M = 13
500005-10-4
5
B.H = 12
500005-10-5
3 143 1 415 2
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54
54.1

500005-10-6

B.M = 13
1 Housing 10 Rating plate
2  Lifting eyes 11  Gear-unit fastening
3 Cover 12 Fan cowl
4  Cover 13 Fan
5 Shaft seals 14  Inspection or assembly cover
6  Oil dipstick 15 Alignment surfaces
7  Housing ventilation 16  Alignment thread
8 Oil drain plug 17 OQilinlet
9 Cover or bearing journal 18 Fastening for torque arm
Output types
500005-10-7
L 1 ! !
| |

f

o= o= ol el ol |

1) aa . .

N
|

o 1]
- [

VA ..F. .H. ..D.
Solid Reinforced Flanged Hollow shaft Hollow shaft Hollow shaft
shaft solid shaft shaft with for with internal spline

parallel-keyway shrink disk to DIN 5480

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
Toothed components

The toothed components of the gear unit are case hardened. Helical-gear teeth are ground. Bevel
helical-gear teeth are lapped, ground or gear cut. The high quality of the teeth lead to a significant noise
reduction and ensure safe and reliable running.

The gear wheels are joined to the shafts by interference fitting and parallel keys. These types of joints
transmit the torques generated with adequate reliability.

Lubrication
Splash lubrication

Unless otherwise stated in the order documentation, the teeth and bearings are adequately supplied
with oil by means of splash lubrication by the gearwheels. This means that the gear units require very
little maintenance.
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54.2

Pressure lubrication through added oil-supply unit

In non-horizontal positions, high bearing speeds or peripheral velocities on the teeth, the splash
lubrication system may be replaced or supported by a pressure lubrication system.

The oil-supply unit is permanently attached to the gear unit and consists of a flange pump, a coarse filter,
a pressure-monitoring device and pipework. In gear units of sizes 13 - 26, the coarse filter is replaced
by a switchover filter.

The direction of flow from the flange pumps is independant of the direction of rotation.

500005-10-8

500005-10-9

1 Flange pump 3 Coarse filter
2  Pressure monitor 4 Switchover filter

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

With gear units with added oil-supply unit, the pressure monitor must always
be connected before starting the unit up.

Caution!

Depending on the order specification and application, the flange pump may be replaced by a motor
pump.

Note: The operation and maintenance of the pump, pressure monitor, coarse filter or
switchover filter are described in instructions included (where applicable) with the
products.

For technical details, refer to the order-specific equipment list.
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5.5 Bearings
All shafts are mounted on anti-friction bearings.
5.6 Shaft seals

Depending on requirements, radial shaft sealing rings, labyrinth seals or Taconite seals are mounted
at the shaft exits to prevent oil from leaking from the housing and dirt from entering it.

5.6.1 Radial shaft sealing rings

Radial shaft sealing rings are the standard type of seal. They are fitted with an additional dust lip to
protect the actual sealing lip from external contamination.

500005-10-10

5.6.2 Labyrinth seals

Labyrinth seals are contact-free and avoid wear to the shaft. They therefore require no maintenance
and ensure favourable temperature characteristics.

500005-10-11

For reliable operation, this type of seal requires horizontal positioning in a

ion! ; ! .
Caution! splash-free environment with very little dust.

5.6.3 Taconite seals

Taconite seals were specially developed for use in a dusty environment. The penetration of dust is
prevented by a combination of seal elements (radial shaft sealing ring, lamellar seal and
grease-charged labyrinth seal).

500005-10-12
4
2
3
| 1
AN
1 Radial shaft sealing ring 3 Grease-charged labyrinth seal (re-chargable)
2 Lamellar seal 4  Flat grease nipple AM10x1 to DIN 3404
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Taconite seals are divided into the following types:

W\;"I'«l.\! =

AP N

o]
AN

500005-10-13

Taconite “F”

/|

Taconite “F-F” and “F-H"

500005-10-14
4

IZERZ17ZN

\

Taconite “F-K” and “F-F”

1 Output 3 Taconite "F-H"
2 Taconite "F-F” 4  Taconite "F-K”
Taconite type Application Remarks
wgr All input shafts
with or without fan
Output shaft Re-chargeable labyrinth
“F” Type S (solid shaft)
Type F (flanged shaft)
Output shaft
Type H (hollow shaft with parallel-keyway) Labyrinth re-chargeable on both sides,
“F-F" Type K (hollow shaft with internal spline incl. cowl to prevent contact on gear
to DIN 5480) side facing away from output
Type D (hollow shaft for shrink disk)
Output shaft
"E_H? Type H (hollow shaft W?th _parallel-ke)_/way)
Type K ghorl)llo’\\]/vssdrhg%ft with internal spline Re-chargeable labyrinth on output side;
0 ) dustproof cowl on opposite side
“ELK” Output shaft
Type D (hollow shaft for shrink disk)

Note: For re-charging the labyrinth seals with grease, the specified frequency must be
observed (see section 10 "Maintenance and repair”).
P/ N\
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5.7 Cooling

Depending on requirement, the gear unit is fitted with a fan, a cooling coil, water or air oil-cooling
systems or separate oil-supply units. In the case of separate oil-supply units, the specific instructions
for these units must be observed.

571 Fan

The fan is mounted on a high-speed shaft of the gear unit and is protected from accidental contact by
a cowl. The fan sucks air through the grid on the cowl and blows it along the air ducts on the side of the
gear housing, thereby dissipating a certain amount of heat from the housing.

500005-10-15

1\L

e

1 Fan 2 Fan cowl

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

. For gear units fitted with a fan, a sufficient amount of space must be allowed
Caution! for air intake when mounting the safety guards for the coupling or other
components.

The correct distance is given in the dimensional drawing in the gear-unit
documentation.

Note: The cooling effect is considerably reduced if the fan or the gear housing are dirty (see
section 10 "Maintenance and repair”).
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5.7.2  Cooling coil

The cooling coil is located in the oil sump of the gear unit and is supplied with cooling water via a
connection to be provided by the user. Either fresh water, sea water or brackish water can be used for
cooling purposes. When water is flowing through the coil, heat is transferred from the oil to the water
and thereby removed from the system.

500005-10-16
2 L 2
K 1
1
H... B...
1 Cooling-water connection 2 Output shaft

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

The water can flow through the gear unit in either direction. The pressure of the
cooling water must not exceed 8 bars.

If the gear unit is being withdrawn from service for a longer period or if there
is a danger of the water freezing, it must be drained off. Remove any remaining
water with compressed air.

Caution!

Note: To avoid excess pressure, the water inlet must be fitted with a flow-control device, e.g.
a pressure reducer or stop valves.

Note: For technical details, refer to the order-specific equipment list.
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5.7.3  Built-on air oil-cooling units

For types H1.., H2.., and B2.., an air oil-cooling unit may be added if required. This unit is permanently
mounted on the gear unit and consists of a flange pump, a coarse filter, a pressure monitor, a
temperature-control valve, the actual air oil-cooling unit and the necessary pipework. For gear units of
sizes 13 - 26, the coarse filter is replaced by a switchover filter.

The air oil-cooler is designed to cool the gear oil by means of air from the surrounding atmosphere.
Depending on the volume flow, the oil passes through the cooler in one or several streams and through
current of air blown in by the fan. For cold starts, a bypass pipe with a temperature-control valve are
provided.

The direction of flow from the flange pumps is independant of the direction of rotation.

500005-10-17

500005-10-18

1 Flange pump 4  Switchover filter
2 Pressure monitor 5 Air oil-cooler
3  Coarse filter 6 Temperature control valve

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Caution! When installing gear units with added air oil-cooling units, it must be ensured

aution: that the air circulation is not obstructed. The required minimum distance from
adjacent components, walls etc. is given in the drawings in the unit
documentation.

Note: For operation and maintenance, always observe the instructions given in the

order-specific appendix.
For technical details, refer to the order-specific equipment list.

The cooling effect is considerably reduced if the cooler or the gear housing are dirty (see section 10
"Maintenance and repair”).
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5.7.4  Built-on water oil-cooling units

For types H1.., H2.., and B2.., a water oil-cooling unit may be added if required. This oil-cooling unit is
permanently mounted on the gear unit and consists of a flange pump, a coarse filter, a pressure monitor,
the actual water oil-cooling unit and the necessary pipework. For gear units of sizes 13 - 26, the coarse
filter is replaced by a switchover filter.

The direction of flow from the flange pumps is independant of the direction of rotation.

The required water connection must be provided by the user.

500005-10-19

500005-10-20

l

<%

oKD

B2.. = 13
1 Flange pump 4  Switchover filter
2 Pressure monitor 5  Water oil-cooler
3 Coarse filter 6 Cooling water inlet and outlet

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

To ensure optimum cooling performance, the specified direction of flow in the

cooling unit must be observed. The cooling-water inlet and outlet must not be

reversed.

The pressure of the cooling water must not exceed 8 bars.

If the gear unit is being withdrawn from service for a longer period or if there

is a danger of the water freezing, it must be drained off. Remove any remaining
water with compressed air.

Caution!

Depending on the order specification and application, the flange pump may be replaced by a motor
pump.
Note: For operation and maintenance, always observe the instructions given in the

order-specific appendix.
For technical details, refer to the order-specific equipment list.
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5.8

Couplings

Generally speaking, flexible couplings or hydraulic couplings combined with flexible couplings should
be provided for the input drive.

Note: For gear units with fan, the hydraulic unit of the hydraulic coupling should be located
on the motor shaft to ensure that a sufficient area is available for intake of cooling air
(see point 5.7.1).

For gear units fitted with solid output shafts (types ..S. and ..V.) flexible couplings are also provided in
most cases.

If rigid couplings or other input or output elements are used, which create additional radial or axial
forces, (e.g. gear wheels, belt pulleys, disk flywheels, hydraulic couplings), these must be agreed by
contract.

Couplings with peripheral velocities on the outer diameter of up to 30 m/s, must
be statically balanced. Couplings with peripheral velocities over 30 m/s, must
be dynamically balanced.

Caution!

For maintenance and operation of the couplings, refer to the specific operating instructions for the
coupling.

Note: When installing the drive system, the individual components must be very precisely
aligned with one another in order to minimise restoring forces caused by angle and
shaft offset, and avoid premature wear to flexible coupling components.

For gear units with hollow output shafts or flange output shafts, the coupling on the output side is not
required. Gear units with hollow output shafts should be mounted on the shaft of the customer’s
machinery. Gear units with flange output shafts should be mounted on the customer’s shaft via a mating
flange.
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5.9 Backstop

For certain requirements, the gear unit can be fitted with a mechanical backstop. This permits only the
correct direction of rotation during the operation of the unit. The direction of rotation is marked by an
arrow on the input side of the gear unit.

The backstop is mounted free of oil leakage on an adapter flange on the gear unit and is integrated in
its oil-circulation system.

The backstop is fitted with centrifugally operated grippers. When the gear unit is running in the correct
direction, the inner ring and the cage with the grippers also rotates while the outer ring remains
stationary. At a certain rotation speed, the grippers lift off and the backstop now operates without any

wear.
500005-10-21
1 Backstop outer ring 4  Shaft (adapter flange)
2 Backstop inner ring 5 Cover
3 Cage with grippers 6 Residual-oil drain for backstop
Note: The stop direction can be changed by turning the cage around. If a change in stop

direction is required, FLENDER should be consulted beforehand.

Caution! To avoid damaging the backstop or the gear unit, the motor should not be run
aution! in the locked direction of the gear unit.
Observe the sign fixed to the gear unit.
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5.10

Heating element

At low temperatures, it may be necessary to heat the gear oil before switching on the drive unit, or even
during operation. In such cases, one or two such heating elements may be provided if required. These
convert the electrical energy into heat which is conducted to the surrounding oil. The heating elements
are located in protective tubes inside the housing thus making it possible to replace them without
draining off the oil.

The heating elements must be fully immersed in the oil bath. Due to the higher oil level required for radial
shaft seals, only seals of this type are suitable for use with heating elements.

The heating elements are controlled by a temperature monitor which provides a signal when maximum
and minimum temperatures are reached. The signal requires amplification.

500005-10-22
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©
1 2 2 1 2
H../B... =12 H../B... = 13
1 Heating element 2  Temperature monitor

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Caution! Never switch the heating element on unless it is fully immersed in the oil bath
auton: as there is a serious risk of fire.
Note: For operation and maintenance, always observe the instructions given in the

order-specific appendix.
For technical details, refer to the order-specific equipment list.
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511

5.12

Oil-temperature measurement

Depending on the order specification, the gear unit may be fitted with a resistance thermometer PT100
for monitoring the oil temperature in the sump. In order to measure the temperatures or temperature
differences, the resistance thermometer PT100 should be connected to a suitable instrument provided
by the customer. The thermometer has a connection head (protection type IP54) for the wiring. A
two-conductor circuit is fitted by the manufacturer. However, the customer may fit his own three or
four-conductor circuit if required.

Note: A certain level of oil is necessary for reliable temperature measurement. For this
reason, the resistance thermometer is not suitable for use with labyrinth seals.

500005-10-23

1 1 1 1

H../B... = 12 H../B... = 13

1 Resistance thermometer PT 100
For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Note: For operation and maintenance, always observe the instructions given in the
order-specific appendix.
For technical details, refer to the order-specific equipment list.

Indication of oil level

The gear unit may also be fitted with an oil-level indicator to monitor the oil level visually when the unit
is at a standstill. When the oil is cool, the level can be checked by means of the markings MIN and MAX
on the indicator sight glass.

500005-10-24

1 Oil-level indicator

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
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5.13

5.14

Oil-level monitoring system

Depending on the order specification, the gear unit can be fitted with an oil-level monitor in the form of
a level limit switch. This device monitors the level of the oil when the unit is at a standstill i.e. before it
is started up. When the signal "oil level too low” is given, it should be wired in such a way that the drive
motor cannot switch on and an alarm is given. During operation, any signal should be bridged.

500005-10-25
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For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Note: For operation and maintenance, always observe the instructions given in the
order-specific appendix.
For technical details, refer to the order-specific equipment list.

Note: When the oil-level monitoring device is in use, the gear unit must be installed
horizontally.

Bearing monitoring system

Depending on order specification, the gear unit can be designed with measuring nipples for an
SPM-instrument bearing-monitoring system (system 43). These nipples are intended for attachment
of the shock-pulse sensor with rapid-action coupling and are located in the vicinity of the bearings to
be monitored.

H... Measuring nipple

X 500005-10-27
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B... Measuring nipple

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
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5.15

6.1

Speed transmitter

Depending on order specification, an incremental speed transmitter can be mounted on the second last
shaft. Wiring and evaluation instrument should be provided by the customer.

500005-10-28
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1 Incremental transmitter 2 12-pole brass plug 3 Output shaft
For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Note: For operation and maintenance, always observe the instructions given in the
order-specific appendix.
For technical details, refer to the order-specific equipment list.

Assembly

Note: Observe the "Safety notes” in section 3.
General information on installation

Assembly and installation work must be done with great care by trained and qualified personnel. The
manufacturer cannot be held liable for damage caused by incorrect assembly and installation.

During the planning phase, sufficient space should be allowed around the gear unit for subsequent care
and maintenance work.

If the gear unit is fitted with a fan, there should be sufficient space for air intake.

Exposure to direct sunlight may cause overheating. Protective features such
as covers, roofing etc. should be provided as required.

Caution!

Sufficient lifting equipment should be available before beginning the installation and assembly work.

No welding work should be done on the drive.
The drives must not be used as an earthing point for welding operations.
Delicate teeth and bearings may be irreparably damaged by welding.

Caution!

Caution! All the fastening points provided by the design of the unit should be used.

To ensure proper lubrication, the installation position specified in the order must always be observed.
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6.2
6.2.1

6.2.2

Installation of gear unit on housing base
Foundation
The foundation must be horizontal and level.

It should be designed in such a way that no resonance vibrations are created and that no vibrations are
transmitted from adjacent foundations. The structure on which the unit is to be mounted, must be rigid.
It must be designed according to the weight and torque, taking into account the forces acting on the gear
unit.

When fastening the gear unit to concrete foundations by means of foundation blocks, suitable recesses
should be made in the foundation.

Hexagon bolts and nuts should be tensioned to the specified torque. For the correct torque, refer to point
10.2.11. We recommend bolts of strength class 8.8.

Slide rails should be correctly aligned and embedded in the concrete foundation.

Note: For dimensions, space requirement, arrangement of supply connections (e.g. with
separate oil-cooling units), refer to the drawings in the gear-unit documentation.

Description of installation work

e Remove the anti-corrosion paint on the shafts with benzine.

Caution! Do not allow the benzine to contact the shaft sealing rings.
é Ensure adequate ventilation.
Do not smoke when working with benzine!

e Mount and secure input and output drive elements (e.g. coupling components) on shafts. These
should be heated before mounting. For the correct joining temperatures, refer to the dimensional
drawings in the coupling documentation.

Unless otherwise instructed, the components may be heated inductively, with a burner or in a furnace.

A Take precautions to avoid burns from hot components!

Protect shaft sealing rings from damage and heating over +100 °C. Use

ion! . :
Caution! heat-protection screens to reduce radiant heat.

The coupling components should be fitted using suitable equipment to avoid
possible damage to the shaft bearings through axial joining forces.

Always use suitable lifting equipment.

When fitting the components, ensure that the shaft sealing rings and running
surface are not damaged.

Caution!

The components should be pushed smartly onto the shaft, up to the position specified in the order
specific dimensional drawing.

Caution! Fit the coupling using suitable fitting equipment. Never use force or knock the
aution: couplings into position, as this will cause irreparable damage to the
gearwheels, anti-friction bearings, retaining rings etc.

Note: Gear units whose weight requires the use of lifting gear must be attached at the points
shown in section 4 "Handling and storage”. When additional components are
mounted on the gear unit, appropriate attachment points should be provided in
accordance with the order-specific dimensional drawing.
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6.2.2.1 Aligning surfaces, aligning thread

For preliminary alignment of the gear unit (sizes 1 - 12) in the horizontal direction, use the machined
surfaces on the top of the housing with the inspection or assembly cover removed.

500006-10-1
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Gear units of sizes 13 - 26 have special aligning surfaces on the top of the housing. To facilitate
alignment of gear units of these sizes, alignment threads are provided on the housing base.

500006-10-2

1 Alignment surfaces 2 Alignment thread

The final fine alignment with the assemblies on the output side must be carried out accurately to the
shaft axes using:

e rulers

e spirit level

« dial gauge

« feeler gauge etc.

The gear unit can now be fixed in its position.

Note: The accuracy of the alignment process is an important factor in determining the life
span of shafts, bearings and couplings. If possible, the deviation should be zero. For
the special requirements for the couplings, refer to the specific operating instructions.
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6.2.2.2 Mounting on a foundation frame
¢ Clean the lower surfaces of the gear-unit base.
¢ With suitable lifting gear, place the gear unit on the foundation frame.

¢ Tighten the foundation bolts to the specified torque (see point 10.2.11). If necessary use stops to
prevent shifting.

Caution! The gear unit must not be twisted when tensioning the fastening bolts.

6.2.2.3 Mounting on a concrete foundation
¢ Clean the lower surfaces of the gear-unit base.

» Hook the foundation blocks with washers and fastening bolts into the foundation fastening points on
the housing and tighten the fastening bolts (see diagram below).

bild-fundament

1 Fastening bolt 6 Foundation

2  Washer 7 Final foundation height

3 Gear-unit base 8 Prepared foundation height
4  Setscrew 9 Foundation block

5

Flat steel plate

Using suitable lifting gear, place the gear unit on the concrete foundation.

Align the gear unit horizontally by the input and output shafts using foundation blocks (and set screws,
if applicable).

If applying considerable force, use stops to prevent the unit from shifting.

Pour concrete into the recesses for the foundation blocks.

Note: Before pouring the concrete foundation, fill up the openings in the foundation blocks
with polystyrene.
When the concrete has set, tighten the fastening bolts of the foundation blocks to the
specified torque (see point 10.2.11).
With types H1 and H2, remove the air-conducting cowl before tightening the
foundation bolts and then bolt it back into position.

Caution! The gear unit must not be twisted when tensioning the fastening bolts.
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6.3 Assembly of a shaft-mounting gear unit with hollow shaft and parallel-keyway
6.3.1 Assembly

¢ Remove the anti-corrosion paint from the hollow shaft and machine shaft with benzine.

Caution! Do not allow the benzine to contact the shaft sealing rings.
é Ensure adequate ventilation. Do not smoke when working with benzine!
Danger of explosion.

¢ Check the hollow and machine shafts to ensure that seat and edges are not damaged. If necessary,
rework the parts with a suitable tool and clean them again.

Coat with a suitable lubricant (e.g. Calypsol grease type H 443 HD88) to prevent frictional corrosion of
the contact surfaces.

6.3.1.1 Fitting
« Fit the gear unit by means of nut and threaded spindle. The counter force is provided by the hollow
shaft.
. The hollow shaft must be exactly aligned with the machine shaft to avoid
Caution! cantin
g.
500006-10-3
Fig. 1
1 Machine shaft 4  Nut 7 End plate
2 Hollow shaft 5 Threaded spindle
3 Parallel key 6 Nut

Instead of the nut and threaded spindle shown in the diagram, other types of equipment such as a
hydraulic lifting equipment (type Lucas) may be used.

6.3.1.2 Axial securing device

Depending on type, secure the hollow shaft axially on the machine shaft (e.g. with circlip, end plate, set
screw etc.).
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6.3.2

Dismantling
e Remove the axial securing device from the hollow shaft.

« If frictional corrosion has formed on the seating surfaces, press rust-releasing or other agent (e.g. with

a pump) into the bore cavity to reach the seats. The rust releaser is forced in through the bores in the
machine shaft (see fig. 2) or end plate (fig. 3).

e Depending on the facilities available, the gear unit can be forced off the shaft on site using forcing

screws in an end plate (see fig. 3), a central threaded spindle or a Lucas hydraulic lifting unit.

¢ When the rust-releasing agent has taken effect, pull the gear unit off with the device as shown in figs. 2

or 3.
500006-10-4
=
Fig. 2
1 Machine shaft 5 Threaded spindle
2 Hollow shaft 6 Bore for rust-releasing agent
3 Parallel key 7  Plate for forcing out
4 Hydraulic lifting unit
500006-10-5
Fig. 3
1 Machine shaft 4  End plate
2 Hollow shaft 5 Seal
3 Parallel key 6 Bore for rust-releasing agent

Caution! Avoid twisting or canting when pulling the unit off.
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If the counter force is provided not only by the hollow shaft, but by the housing

Caution! also, as shown in fig. 2, the forces used must not exceed the values given in the
following table.
Gear-unit Maximum force. Gear-unit Maximum force.
size N size N
2 11700 11 97200
3 15200 12 113600
4 22600 13 140000
5 33000 14 160000
6 37500 15 193000
7 50000 16 215000
8 56000 17 240000
9 65000 18 266000
10 82000 19...26 On request
Table 6.1: Maximum press-off forces
Caution! If the above figures are exceeded, the hollow-shaft bgarings or othgr gear
components may be irreparably damaged. Before replacing the gear unit on the
machine shaft, always check the bearings for any signs of damage.
Note: When using forcing screws or threaded spindles, the head of the thread pushing

against the working machine should be rounded and well greased to reduce the risk
of seizing at this point.
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6.4
6.4.1

6.4.1.1

Shaft-mounting gear unit with hollow shaft and internal spline to DIN 5480
Assembly

¢ Remove the anti-corrosion paint from the hollow shaft and machine shaft with benzine.

Caution! Do not allow the benzine to contact the shaft sealing rings.
é Ensure adequate ventilation. Do not smoke when working with benzine!
Danger of explosion.

e Check the hollow and machine shafts to ensure that seats, teeth or edges are not damaged. If
necessary, rework the parts with a suitable tool and clean them again.

Coat with a suitable lubricant (e.g. Calypsol grease type H 443 HD88) to prevent frictional corrosion of
the contact surfaces.

Fitting
* Fitting with integrated DU bush

« Fit the gear unit by means of nut and threaded spindle. The counter force is provided by the hollow
shaft.

Caution! The hollow shaft must be exactly aligned with the machine shaft to avoid
autiont canting. When fitting, ensure that the position of the teeth between the machine
shaft and hollow shaft is correct. The correct position can be determined by
turning the input shaft or by swivelling the gear unit lightly around the hollow
shaft.
500006-10-6
7 \
° X
[=I
6 /
Fig. 4
1 Machine shaft 4 Nut 7 End plate
2 Hollow shaft 5 Threaded spindle
3 DU bush 6 Nut

« Fitting with loose DU bush

The loose DU bush is pushed onto the machine shatft, fixed rigidly in position with a locating tie and then
pulled into the hollow shaft along with the machine shaft (see fig. 4).

The hollow shaft must be exactly aligned with the machine shaft to avoid
canting. When fitting, ensure that the position of the teeth between the machine
shaft and hollow shaft is correct. The correct position can be determined by
turning the input shaft or by swivelling the gear unit lightly around the hollow
shaft.

Caution!

Instead of the nut and threaded spindle shown in the diagram, other types of equipment such as a
hydraulic lifting equipment (type Lucas) may be used.
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6.4.1.2 Axial securing device

6.4.2

Depending on type, secure the hollow shaft axially on the machine shaft (e.g. with circlip, end plate, set
screw etc.).

Dismantling
* Remove the axial securing device from the hollow shaft.

« If frictional corrosion has formed on the seating surfaces, press rust-releasing or other agent (e.g. with
a pump) into the bore cavity to reach the seats. The rust releaser is forced in through the bores in the
machine shaft (see fig. 5) or end plate (fig. 6).

e Depending on the facilities available, the gear unit can be forced off the shaft on site using forcing
screws in an end plate (see fig. 6), a central threaded spindle or a Lucas hydraulic lifting unit.

¢ When the rust-releasing agent has taken effect, pull the gear unit off with the device as shown in figs. 5
or 6.

500006-10-7
Fig. 5
1 Machine shaft 5 Threaded spindle
2 Hollow shaft 6 Bore for rust-releasing agent
3 DU bush 7 Plate for forcing out
4 Hydraulic lifting unit
500006-10-8

Fig. 6
1 Machine shaft 4  End plate
2 Hollow shaft 5 Bore for rust-releasing agent
3 DU bush 6 Forcing screws

Caution! Avoid twisting or canting when pulling the unit off.
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If the counter force is provided not only by the hollow shaft, but by the housing

Caution! also, as shown in fig. 5, the forces used must not exceed the values given in the
following table.
Gear-unit Maximum force. Gear-unit Maximum force.
size N size N
2 11700 11 97200
3 15200 12 113600
4 22600 13 140000
5 33000 14 160000
6 37500 15 193000
7 50000 16 215000
8 56000 17 240000
9 65000 18 266000
10 82000 19...26 On request
Table 6.2: Maximum press-off forces
Caution! If the above figures are exceeded, the hollow-shaft bgarings or othgr gear
components may be irreparably damaged. Before replacing the gear unit on the
machine shaft, always check the bearings for any signs of damage.
Note: When using forcing screws or threaded spindles, the head of the thread pushing

against the working machine should be rounded and well greased to reduce the risk
of seizing at this point.
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6.5
6.5.1

6.5.1.1

6.5.1.2

Shaft-mounting gear unit with hollow shaft and shrink disk

Assembly
¢ Remove the anti-corrosion paint from the hollow shaft and machine shaft with benzine.
Caution! Do not allow the benzine to contact the shaft sealing rings.
ﬁ Ensure adequate ventilation. Do not smoke when working with benzine!
Danger of explosion.

» Check the hollow and machine shafts to ensure that seat and edges are not damaged. If necessary,
rework the parts with a suitable tool and clean them again.

Caution! The bore of the hollow shaft and the machine shaft must be absolutely free of
aution: grease in the area of the shrink-disk seat.

This is essential for safe and reliable torque transmission.

Do not use contaminated solvents or dirty cloths for removing grease.
Fitting

* Fitting with integrated DU bush

« Fit the gear unit by means of nut and threaded spindle. The counter force is provided by the hollow
shaft.

. The hollow shaft must be exactly aligned with the machine shaft to avoid
Caution! cantin
g.
500006-10-9
7 \
5*\F M
S —
6j i
Fig. 7

1 Machine shaft 4  Nut 7 End plate
2 Hollow shaft 5 Threaded spindle
3 DU bush 6 Nut

* Fitting with loose DU bush

The loose DU bush is pushed onto the machine shatft, fixed rigidly in position with a locating tie and then
pulled into the hollow shaft along with the machine shaft (see fig. 7).

The hollow shaft must be exactly aligned with the machine shaft to avoid

ion! .
Caution! canting.

Instead of the nut and threaded spindle shown in the diagram, other types of equipment such as a
hydraulic lifting equipment (type Lucas) may be used.

Axial securing device

If the shrink disk is fitted according to instructions, the gear unit is fixed securely in the axial direction.
Additional securing is not required.
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6.5.2  Shrink disk type HSD
6.5.2.1 Assembly of shrink disk

The shrink disk is delivered ready for installation.

Caution! It must not be dismantled before tensioning for the first time.
Caution! The bore of the hollow shaft and the machine shaft must be absolutely free of
aution! grease in the area of the shrink-disk seat.

This is essential for safe and reliable torque transmission.
Do not use contaminated solvents or dirty cloths for removing grease.

Fig.-schrumpf-1
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A Greased B  Absolutely grease-free W Installation height
1 Machine shaft 3 Innerring 5 Tensioning bolt
2 Hollow shaft 4  Outerring

For the exact installation height (W) of the shrink disk, refer to the dimensional drawing (see section 1
"Technical data”)

Note: The outer surface of the hollow shaft may be greased in the area of the shrink-disk
seat.
Caution! Do not tighten the tensioning bolts until the machine shatft is installed.

Tighten all the tensioning bolts gradually one after the other, working round several times.

Caution! Do not tighten diametrically opposite bolts one after the other.

Tighten the tensioning bolts until the front surfaces of the inner and outer rings are aligned.

Note: This allows the tension state to be checked visually.
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6.5.2.2

6.5.2.3

To avoid overloading the individual bolts, the maximum tensioning torque (see
table) must never be exceeded. The alignment of the front surfaces has priority.
If they cannot be aligned by tightening, consult the manufacturer.

Caution!

Max.btelnsionri]ng torque
__ er bolt (with u=0.1
Tens:’rc]rrr;r;rgbbblt Streng;)th class( Sutrengtr)1 class
10.9 12.9
Nm Nm
M 6 12 14.5
M 29 35
M 10 58 70
M 12 100 121
M 14 160 193
M 16 240 295
M 20 470 570
M 24 820 980
M 27 1210 1450
M 30 1640 1970
M 33 2210 2650
M 36 2850 3420

Table 6.3: Maximum torques for tensioning bolts
Replace the protective cowl.
Removing the shrink disk
The loosening process is similar to that of tightening.
Loosen the tensioning bolts gradually one after the other, working round several times.

If the outer ring does not release from the inner ring, several tensioning bolts can be removed and then
screwed into adjacent forcing threads.

The rings can then be released without difficulty.

Pull the shrink disk off the hollow shaft.

Cleaning and greasing the shrink disk

Shrink disks do not have to be dismantled and re-greased before being re-installed.

The shrink disk should only be dismantled and cleaned if it is dirty.

Following cleaning, only the inner sliding surfaces of the shrink disk should be

Caution! re-greased.

Use a solid grease with a coefficient of friction of u = 0.04 as shown in the following table.

Grease Form Manufacturer

Molykote 321 R (lubricating paint) Spray DOW Corning

Molykote Spray (powder spray) Spray DOW Corning

Molykote G Rapid Spray or Paste DOW Corning

Aemasol MO 19 P Spray or Paste A. C. Matthes
Molykombin UMFT 1 Spray Kltber Lubrication
Unimoly P 5 Powder Kltber Lubrication

Table 6.4: Lubricants for shrink disk after cleaning
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6.5.3 Dismantling

« If frictional corrosion has formed on the seating surfaces, press rust-releasing or other agent (e.g. with
a pump) into the bore cavity to reach the seats. The rust releaser is forced in through the bores in the

machine shaft (see fig. 8) or end plate (fig. 9).

e Depending on the facilities available, the gear unit can be forced off the shaft on site using forcing
screws in an end plate (see fig. 9), a central threaded spindle or a Lucas hydraulic lifting unit.

¢ When the rust-releasing agent has taken effect, pull the gear unit off with the device as shown in figs. 8

or9.
500006-10-10
Fig. 8
1 Machine shaft 5 Threaded spindle
2  Hollow shaft 6 Bore for rust-releasing agent
3 DU bush 7  Plate for forcing out
4 Hydraulic lifting unit
500006-10-11
Fig. 9
1 Machine shaft 4  End plate
2 Hollow shaft 5 Seal
3 DU bush 6 Bore for rust-releasing agent

Caution! Avoid twisting or canting when pulling the unit off.
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Caution!

Caution!

Note:

If the counter force is provided not only by the hollow shaft, but by the housing
also, as shown in fig. 8, the forces used must not exceed the values given in the
following table.

Gear-unit Maximum force. Gear-unit Maximum force.
size N size N
2 11700 11 97200
3 15200 12 113600
4 22600 13 140000
5 33000 14 160000
6 37500 15 193000
7 50000 16 215000
8 56000 17 240000
9 65000 18 266000
10 82000 19...26 On request

Table 6.5: Maximum press-off forces

If the above figures are exceeded, the hollow-shaft bearings or other gear
components may be irreparably damaged. Before replacing the gear unit on the
machine shaft, always check the bearings for any signs of damage.

When using forcing screws or threaded spindles, the head of the thread pushing
against the working machine should be rounded and well greased to reduce the risk
of seizing at this point.

Shaft-mounting gear unit with flanged shaft

Caution!

Caution!

The front area of the flanged shaft must be absolutely free of grease.
This is essential for safe and reliable torque transmission.
Do not use contaminated solvents or dirty cloths for removing grease.

Tighten diametrically opposite tensioning bolts to full torque.

« Tightening torque of flange bolts for gear units:

Note:

Strength class Tiohteri
Gear-unit size DIEIOgSl D|“ugt34 Et;orquemg
5 .. 6 10.9 10 610 Nm
7 ... 10 10.9 10 1050 Nm
11 ... 16 10.9 10 2100 Nm
17 ... 20 10.9 10 3560 Nm
21 ... 26 10.9 10 5720 Nm

Table 6.6: Tightening torques for flange connections

Damaged bolts should be replaced with new ones of the same type and strength
class.
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6.7 Mounting the torque arm for gear housing

6.7.1  Attaching the torque arm

Caution!

For helical-gear units with fan, the torque arm is mounted opposite the fan.

The torque arm must be mounted stress-free on the machine side

o

500006-10-12

— o (©]
20 e
— |
ol_© oo
o
1 Machine side
Max. standard-motor size
Gear-unit size Gear type Gear type
H2 H3 H4 B2 B3 B4
1 - - - 112 - -
2 - - - 132 - -
3 180 - - 180 180 -
4 200 - - 200 200 -
5 ... 6 225 225 - 225 225 160
7 .. 8 280 280 180 280 280 200
9 .10 280 280 225 280 280 225
11 .12 315M | 315M 250 315M | 315M 280
13 ... 14 - 355 315M 355 355 315M
15 ... 16 - 355 315 - 355 355M
17 ... 18 - 355 355M - 355 355
19 ... 26 On request

Note:

Table 6.7: Motor types and torque arms

Larger motors should be used only with the consent of FLENDER.

e Foundation type for fastening torque arm, see point 6.2.1 "Foundation”.

BA 5010 EN 08.98

P/ N\
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6.8 Mounting supports for gear-unit swings

6.8.1  Attaching the support

Caution! The support for the swing must be mounted free of stress.

500006-10-13

1 Gearunit 4 Torque arm
2  Motor 5 Flexible support block
3 Gear-unit swing

Max. standard-motor
o size
Gear-unit Sl
Gear type
B2 B3 B4
1 — —
2 — —
3 160 -
4 200 -
225M 160
7 .. 8 On ' >g80M | 200
request
9 ..10 315 225M
11 .12 355 280S
13 .. 14 400M 315M
15 ...16 400M 315
17 ...18 400M 355L
19 .. 26 On request

Table 6.8: Motor and gear-unit swing
Note: Larger motors should be used only with the consent of FLENDER.

* Foundation type for fastening torque arm, see point 6.2.1 "Foundation”.
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6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

Gear unit with cooling caoill

e Before connecting the cooling coil remove the plugs from the connection bush of the cooling coil and
flush the coil well to remove any dirt.

« Install the cooling-water in- and outflow pipes (for exact position of connections, see dimensional
drawing).

Note: To avoid excess pressure, the water inlet must be fitted with a flow-control device, e.g.
a pressure reducer or suitable stop valve.

Gear unit with air oil-cooler

e Connect the pressure monitor and indicator for switchover filter (for gear sizes =13) electrically
e Connect the fan motor electrically

Gear unit with water oil-cooler

e Before connecting the water oil-cooler remove the plugs from the water connection and flush the
cooler well to remove any dirt.

« Install the cooling-water in- and outflow pipes. The direction of flow is of no importance. (for exact
position of connections, see dimensional drawing).

e Connect pressure monitor electrically

Gear units with heating element

¢ Connect temperature monitor electrically

e Connect heating elements electrically

Gear units with oil-temperature measurement
¢ Connect resistance thermometer with evaluating instrument (to be provided by customer) electrically
Gear units with oil-level monitoring

e Connect oil-level monitor electrically

Gear units with speed transmitter

e Connect speed transmitter electrically
General note on add-on components

Note: For operation and maintenance of the components described in points 6.10 to 6.15,
observe the instructions in the order-specific appendix.
For technical details, refer to the order-specific equipment list.
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7. Start-up

Note: Observe the "Safety notes” in section 3.
7.1 Procedure before start-up
7.1.1 Removal of conservation agent

¢ Unscrew the oil drain plug or open the draining valve, allow the conservation agent or run-in oil to drain
into a suitable container and dispose of it in accordance with regulation. Any residual-oil draining
screws should also be opened e.g. in the case of gear units with backstop). The location of the oll
draining point is marked by the symbol in the dimensional drawing in the unit documentation.

A Remove any oil spillage immediately with an oil-binding agent.

¢ Replace the oil drain plug

500007-10-1

500007-10-2

=
T

B... = 13
1 Inspection 2 Oil dipstick 4  Qil drain plug
or assembly cover 3 Oilinlet 5 Venting or plug screw

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
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7.1.2

Gear unit with backstop:

500007-10-3
1\
39
4
1 Plug screw for oil inlet 4  Backstop
2  Cover for backstop 5 Gear unit

3 Plug screw for residual-oil drain

Before start-up, replace the yellow plastic plug with venting screws with cap

- . ,
Caution! (see notice on gear unit).

Charging with lubricant

* Release the fastening bolts on the inspection or assembly cover and remove the cover (including
seal) from the housing. Do not discard the seal.

¢ With gear units with added backstop, release the plug screw on the backstop cover and pour in
approx. 0.5 | fresh oil of the total oil quantity via a filter (max. mesh 25 um)

* Replace the plug screw

Fill the gear unit with fresh oil using a filter (max. mesh 25 pm) up to the MAX
marking on the oil dipstick. Remember to fill the oil pockets above the bearings
and (with bevel-gear units) at the input shaft on the inside.

Caution!

Note: For the correct type of oil (of various brands) to be used refer to the operating
instructions BA 7300 EN supplied separately.
Information on the type, viscosity and quantity of the oil is given on the rating plate on
the gear unit.
The quantity of oil stated on the rating plate is an approximation only. The markings
on the oil dipstick must always be observed.

Note: With gear units fitted with pressure lubrication or oil-cooling systems, the oil circuit
must also be charged. To do this, briefly start up the gear unit with added pump as
described in section 8.

» Check the oil level in the gear housing with the oil dipstick
Note: The oil level must be at the upper mark on the oil dipstick.

A Remove any oil spillage immediately with an oil-binding agent.

* Place the inspection or assembly cover (including seal) on the housing and replace and tighten the
fastening bolts (see point 10.2.11).
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7.1.2.1 Oil quantities

Oil quantity (approx.) in litres for size

Type

1 2 3 4 5 6 7 8 9 10 11 12
H1SH 25 - 7 - 22 - 42 - 68 - 120 -
H2.H - - 6 10 15 16 27 30 42 45 71 76
H2.M - - - - - - - - - - - -
H3.H - - - - 15 17 28 30 45 46 85 90
H3.M - - - - - - - - - - - -
H4.H - - - - - - 25 27 48 50 80 87
H4.M - - - - - - - - - - - -
B2.H 2 4 6 10 16 19 31 34 48 50 80 95
B2.M - - - - - - - - - - - -
B3.H - - 6 9 14 15 25 28 40 42 66 72
B3.M - - - - - - - - - - - -
B4.H - - - - 16 18 30 33 48 50 80 90
B4.M - - - - - - - - - - - -

Oil quantity (approx.) in litres for size

Type

13 14 15 16 17 18 19 20 21 22 23 24 25 26
H1SH | 175 - 190 — 270 - 390 - - -

H2.H 135 | 140 | 210 | 215 | 290 | 300 | 320 | 340 | 320 | 340
H2.M 110 | 115 | 160 | 165 | 230 | 240 | 300 | 320 | 350 | 370
H3.H 160 | 165 | 235 | 245 | 305 | 315 | 420 | 450 | 470 | 490
H3.M 125 | 130 | 190 | 195 | 240 | 250 | 390 | 415 | 515 | 540
H4.H 130 | 140 | 230 | 235 | 290 | 305 | 360 | 380 | 395 | 420
H4.M 120 | 125 | 170 | 175 | 225 | 230 | 310 | 330 | 430 | 450 On request
B2.H 140 | 155 | 220 | 230 | 320 | 335 - - - -

B2.M 120 | 130 | 180 | 190 | 260 | 275 - - - -

B3.H 130 | 140 | 210 | 220 | 290 | 300 | 380 | 440 | 370 | 430
B3.M 110 | 115 | 160 | 165 | 230 | 235 | 360 | 420 | 420 | 490
B4.H 145 | 150 | 230 | 235 | 295 | 305 | 480 | 550 | 540 | 620
B4.M 120 | 125 | 170 | 175 | 230 | 235 | 440 | 510 | 590 | 680

Table 7.1: Approximate figures for required oil quantities in horizontal gear units
with radial shaft seals and Taconite seals

Oil quantity (approx.) in litres for size
Type 1/2|3|4|5/6 |7 (8|9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19
H1SH (23| - |55 - | 19| - |36 | — | 60| — |106| — |155| — |156| — |225| - |230
H2.H - | — |45 7 | 11|12| 21| 23| 33| 34| 58 | 60 |120|130|190|200|260|270| -
H3.H - | = | -] —-114|15|26| 28| 41| 43| - - - - - - - - -
B2.H - | - | - | —114|15|28|29| 38|40 | 65| 71 |125|140|195|205|280|300| —
B3.H - | - | 5] 8|13|14|23|25|37|39|62)| 67| - - - | - - - | -

Table 7.2: Approximate figures for required oil quantities in horizontal gear units
with labyrinth seals
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7.2

7.3

Start-up
e Check the oil level in the housing with the oil dipstick

Note: When the oil is cool, the level should be at the upper oil dipstick mark. When the oil
is warm it may slightly exceed this mark. It must not be allowed to fall below the mark.
If necessary, top up to the correct level.

Gear unit with cooling coil or water oil-cooling systems:

¢ Fully open the stop valves in the coolant in- and outflow pipes.

Note: For technical details, refer to the order-specific equipment list.
Gear units with backstop:

Before start-up, check whether the backstop can be turned manually in the free-running direction
without exerting undue force. Observe the direction arrows on the housing.

To avoid damaging the backstop or the gear unit, the motor should not be run
in the locked direction of the gear unit.
Observe the sign fixed to the gear unit.

Caution!

Before connecting the motor, determine the direction of rotation of the three-phase current supply using
a phase-sequence indicator, and connect the motor in accordance with the pre-determined direction.

Note: The unit can be started up once the amount of oil stated on the notice has been poured
into the oil-inlet screw of the backstop.
Always use oil of the same type and viscosity as for the gear unit.

Removal from service
« To take the gear unit out of service, first switch off the drive assembly.

é Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

 With gear units fitted with cooling coil or water oil-coolers, close the stop valve on the water inflow and
outflow pipes. To prevent freezing, drain the water from the cooling coil or the water oil-cooler.

 During longer periods of disuse, start the unit up briefly at intervals of approx. 3 weeks. If it is to remain
out of service for longer than six months, fill it with conservation agent (see point 7.3.1).
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7.3.1 Interior conservation during longer disuse

Depending on the type of lubrication or shaft sealing, the following types of internal corrosion protection
can be used.

7.3.1.1 Interior conservation with gear oil

Gear units with splash-lubrication systems and contacting shaft seals can be filled with the correct type
of service oil up to a point just below the venting screw.

7.3.1.2 Interior conservation with special conservation agent

Before longer periods of storage, gear units with pressurised lubrication systems, oil-circuit cooling or
non-contacting shaft seals should be allowed to idle with a charge of conservation agent.

Duration of protection Conservation agent Special measures

Close gear unit,

less than 24 months Castrol Alpha SP 220 S replace venting screw or air filter with a
yellow plug screw,

(replace the original parts before start-up)

For storage periods longer than 24 months, renew the conservation agent.
For storage periods over 36 months, FLENDER should be consulted.

Table 7.3: Conservation procedure when using mineral oil or PAO-based synthetic olil

Duration of protection Conservation agent Special measures
Close gear unit,
Special anti-corrosion oil replace venting screw or air filter with a
less than 36 months TRIBOL 1390 1) yellow plug screw,

(replace the original parts before start-up)

For storage periods over 36 months, FLENDER should be consulted.

Table 7.4: Conservation procedure when using PG-based synthetic oil
1) Resistant to tropical conditions and sea water. Max. ambient temperature 50 °C
7.3.1.3 Interior conservation procedure
e Switch the gear unit off and drain the oil as described in section 10 "Maintenance and repair”.

¢ Pour in the conservation agent given in Table 7.3 or 7.4 through the venting hole or the opening in
the inspection or assembly cover until it reaches the top mark on the oil dipstick.

 Close the venting hole or the opening in the inspection or assembly cover.
 Start the gear unit and allow it to idle for a short time.

e Unscrew the oil drain plug and allow the conservation agent to drain into a suitable container and
dispose of it according to regulation.

ﬁ The conservation agent emerging from the gear unit may be hot.
Wear gloves to avoid scalding.

* Replace the oil drain plug.

Before re-starting the gear unit, replace the plug screw with the venting screw
or air filter.
See also point 7.1.1

Caution!
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7.3.2  Exterior conservation

Duration Conservation L thick R K
of protection agent ayer thickness emarks
Long-term wax-based conservation
less than 12 months Tectyl 846 K19 approx. 50 um agent, resistant to sea water and tro-
pical conditions, soluble in benzine

Table 7.5: Exterior protection of shaft ends and other bare surfaces

7.3.2.1 Exterior conservation procedure

¢ Clean the surfaces

e Apply grease to shaft-sealing rings to protect the sealing lips from conservation agent

e Apply conservation agent

8. Operation

Note:

Observe the "Safety notes” in section 3.

8.1 General operating data

During operation, the unit must be monitored for:

 overheating

(In continuous operation, the gear unit is designed for

a temperature of 90 °C with mineral oil.

For higher temperatures, synthetic oils must be used.
The maximum short-term operating temperature is 100 °C.
See also section 10.)

e changes in running noise

* possible oil leakage at the housing and shaft seals

and

e correct oil level (see section 7 "Start-up”)

Note:

Caution!

To check the oil level, stop operation of gear unit.
When the oil is warm it may slightly exceed the top mark of the oil dipstick. It must not
be allowed to fall below the lower mark. If necessary, top up to the correct level.

If any irregularities are noticed during operation, or if the pressure monitor in
the oil-cooling system (if installed) triggers the alarm, switch the drive
assembly off at once. Determine the cause of the fault using the table in
section 9.

This table contains a list of possible faults, their causes and suggested
remedies.

Should it not be possible to identify the cause, or the unit cannot be repaired
with the facilities available, you are advised to contact one of our
customer-service offices for specialist assistance. See section 11.
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9. Disturbances, reasons and remedy
Note: Observe the "Safety notes” in section 3.
9.1 General information on faults and malfunctions
Note: Faults and malfunctions occurring during the guarantee period and which require
repair work on the gear unit, must be carried out only by Flender Customer Service.
In the case of faults and malfunctions occurring after the guarantee period, and whose
cause cannot be precisely identified, we advise our customers to contact our
Customer Service.
. FLENDER will not be bound by the terms of the guarantee or otherwise
Caution! i : : o ;
be responsible in cases of improper use of the gear unit, modifications carried
out without the consent of FLENDER, or use of spare parts not supplied
by FLENDER.
é To remedy faults and malfunctions, the gear unit must always be taken out of
service.
Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.
9.2 Possible faults
Malfunctions Causes Remedy
Changes in gear noise Damage to gear teeth Contact Customer Service.
Check teeth on all components,
replace any damaged parts.
Excessive bearing play Contact Customer Service.
Adjust bearing play.
Defective bearing Contact Customer Service.
Replace defective bearing.
Loud noises in area of gear-unit Fastening has worked loose Tighten bolts / nuts to prescribed
fastening torque.
Replace damaged bolts / nuts.
Increased temperature at bearing | Oil level in housing too low Check oil level at room
points temperature, top up if necessary
QOil too old Check date of last oil change,
change oil if necessary.
See section 10.
Mechanical oil pump defective Check oil pump
or replace if necessary
Bearing defective Contact Customer Service.
Check bearings
and replace if necessary
Gear unit is oily Inadequate sealing Seal joints
of housing cover or joints
Labyrinth seals oiled up Check oil charge,
clean labyrinth seals if necessary,
incorrect transport position
Oil leakage from gear unit Inadequate sealing Check seals, replace if necessary,
of housing cover or joints seal joints
Radial shaft sealing rings defective| Check radial shaft sealing rings,
replace if necessary
&
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Malfunctions

Causes

Remedy

Water in oil

QOil froths in sump

Defective oil cooler or cooling coil

Gear unit exposed to cold air from
machine-room ventilator causing
condensation

Check oil state using test-tube
method for water contamination.
Have oil analysed by laboratory.

Repair or replace oil cooler
or cooling coil.
Fill with oil, find leaks and repair.

Protect gear unit with suitable
insulation.
Close air outlet or alter its direction.

Operating temperature too high

Oil level in housing too high

Qil too old

Oil contaminated

Gear units with oil-cooling system:
coolant flow too low

Coolant temperature too high

Oil flow through cooler too low
through clogged filter

Defective oil pump

Gear unit with fan:

suction opening in cowl and/or
housing clogged by dirt

Gear unit with cooling coil:
deposits in cooling coil

Check oil level
and adjust if necessary

Check date of last oil change,
change oil if necessary.

See section 10.

Change oil. See section 10.

Fully open valves in inflow

and outflow pipes.

Check free flow through oil cooler.

Check temperature and correct if
necessary

Clean oil filter. See section 10.
Check function of oil pump, repair
or replace oil pump if necessary

Clean fan cowl and housing

Clean or replace cooling coil.
See section 10.

Pressure monitor triggers alarm
(gear units with pressurised lubri-
cation, water oil-cooler,

air oil-cooler)

Oil pressure < 0.5 bar

Check oil level at room
temperature, top up if necessary.
Check oil pump,

replace if necessary.

Check oll filter,

clean if necessary, see section 10.

Indicator on switchover filter
triggers alarm

Switchover filter clogged

Switch filter over as instructed,
remove clogged filter element
and clean

Temperature at backstop
too high.
Locking function fails

Damage to backstop

Contact Customer Service.
Check backstop
and replace if necessary.

Fault in oil-supply unit

Consult operating instructions
for oil-supply unit

Table 9.1: Faults, causes and remedies

BA 5010 EN 08.98
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10. Maintenance and repair
Note: Observe the "Safety notes” in section 3.
10.1  General notes on maintenance
Note: Maintenance and repair work should be done with great care by trained and qualified
personnel only.
. The periods stated in table 10.1 depend on the conditions under which the gear
Caution! unit is o : - - :
perated. For this reason only average figures can be given which refer
to:
a daily operating time of 24 hours,
a duty factor of 100%,
an input-drive speed of 1500 1/min,
and a maximum oil temperature of 90 °C (mineral oil only)
100 °C (synthetic oil only)
Note: Under different conditions, the frequencies stated below should be adjusted
accordingly.
Measures Periods Remarks
Check oil temperature Daily
Check for unusual gear unit noise Daily
Check oil level Monthly
Check gear unit for leaks Monthly
Test oil for water content After 400 service hours, See point 10.2.1
once per year at least
First oil change after start-up After 400 service hours See point 10.2.2
Subsequent oil changes Every 18 months or See point 10.2.2
5000 service hours 1)
Clean oil filter Every 3 months See point 10.2.3
Clean venting screw Every 3 months See point 10.2.4
Re-grease Taconite seals Every 3000 service hours, See point 10.2.5
every 6 months at least
Clean fan, fan cowl and Simultaneously with oil change See point 10.2.6
gear unit housing
Check cooling coil for deposits Approx. every 2 years along with See point 10.2.7
oil change
Check condition of air oil-cooler Simultaneously with oil change See point 10.2.8
Check condition of water oil-cooler Simultaneously with oil change See point 10.2.9
Check tightness of fastening bolts After first oil change, See point 10.2.11
thereafter every second oil change
Complete inspection of gear unit Approx. every 2 years along with See point 10.2.12
oil change
Table 10.1: Maintenance and repair work
1) when using synthetic oils the periods can be tripled.
&
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10.2
10.2.1

10.2.2

Description of maintenance and repair work
Test water-content of oil
For detailed information on testing the water-content of oil, apply to the lubricant manufacturer.

Changing the oil

When changing the oil, always re-charge the gear unit with the same type of oil.
Never mix different types of oil or oils made by different manufacturers. Never
mix synthetic oils with mineral-based oils or with other synthetic oils. When
changing from mineral-based oil to synthetic oil or from one type of synthetic
oil to another, flush the gear unit well with the new type of oil beforehand.

Caution!

When changing the oil, the housing must be flushed with oil to remove sludge, metallic particles and
oil residue. Use the same type of ail as is used for normal operation. High-viscosity oils should be heated
beforehand. Ensure that all residues have been removed before filling with fresh oil.

Note: Drain the oil while it is still warm, i.e. immediately after switching the machinery off.
» Stop the gear unit by switching off the drive assembly

é Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

» Close the stop valves in the coolant inflow and outflow pipes (gear units with cooling coil or water
oil-cooling systems)

500007-10-1

500007-10-2

R

B... = 13
1 Inspection 2 Oil dipstick 4  Qil drain plug
or assembly cover 3 OQilinlet 5 Venting or plug screw

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
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10.2.3

10.2.4

¢ Place a suitable container under the oil drain plug
e Remove the venting screw on the top of the housing
¢ Remove the oil drain plug and allow the oil to drain into the container

é The oil emerging from the housing is hot.
Wear gloves to prevent scalding.
Remove any oil spillage immediately with an oil-binding agent.

¢ Clean the permanent magnet of the oil drain plug thoroughly
¢ Replace the oil drain plug

Note: Check the condition of the sealing ring (the sealing ring is vulcanised onto the oil drain
plug). If necessary, use a new oil drain plug.

 Clean the oil filter in the oil-cooling system. See point 10.2.3 (gear units with oil-cooling system only)

* Release the fastening bolts on the inspection or assembly cover and remove the cover (including
seal) from the housing. Do not discard the seal

Fill the gear unit with fresh oil using a filter (max. mesh 25 pm) up to the MAX
marking on the oil dipstick. Remember to fill the oil pockets above the bearings
and (with bevel-gear units) at the input shaft on the inside.

Caution!

Note: For the correct type of oil (of various brands) to be used refer to the operating
instructions BA 7300 EN supplied separately.
Information on the type, quantity and viscosity of the oil is given on the rating plate on
the gear unit.
The quantity of oil stated on the rating plate is an approximation only. The markings
on the oil dipstick must always be observed.

Note: With gear units fitted with pressure lubrication or oil-cooling systems, the oil circuit
must also be charged. To do this, briefly start up the gear unit with added pump as
described in section 8.

e Check the oil level in the gear housing with the oil dipstick
Note: The oil level must be at the upper mark on the oil dipstick.

A Remove any oil spillage immediately with an oil-binding agent.

¢ Place the inspection or assembly cover (including seal) on the housing and replace and tighten the
fastening bolts (see point 10.2.11).

Cleaning the oil filter

Note: For operation and maintenance, always observe the instructions given in the
order-specific appendix.
For technical details, refer to the order-specific equipment list.

Cleaning the venting screw

Remove any dust which has collected on the venting screw. It should be cleaned at least every
3 months. To do this, the venting screw is removed, cleaned with benzine or similar agent and dried.
It can also be cleaned by blowing out with compressed air.
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10.2.5 Re-charging Taconite seals with grease

e Stop the gear unit by switching off the drive assembly

A

Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

* Inject approx. 30 g lithium-based bearing grease into each of the lubrication points of the Taconite
seal. The lubrication points are fitted with flat grease nipples type AM10x1 to DIN 3404.

A

Remove and dispose of any old grease emerging from the seals.

10.2.6 Cleaning the fan and gear unit

e Stop the gear unit by switching off the drive assembly

A

Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

500010-10-1
- - | -
i |
1 ! —V 2 1
N
S} f 2
H... = 12 H... = 13
500010-10-2
I o
(o] \ o

1 Fan

2 Fan cowl

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

¢ Remove the fan cowl

¢ Using a stiff brush, remove any dirt adhering to the fan wheel, cowl or safety grid.

« Remove any corrosion.

Caution!

Screw safety grid back onto the fan cowl

Never clean the gear unit with high-pressure cleaning equipment.

BA 5010 EN 08.98
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10.2.7 Check cooling coil
e Stop the gear unit by switching off the drive assembly

ﬁ Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

¢ Disconnect the water inflow and outflow pipes from the cooling coil

e Check the inside walls of the cooling coil and remove any deposits

If the cooling coil is dirty, heat is no longer withdrawn effectively from the gear
unit. Any dirt adhering to the inside of the coil should be removed by chemical
cleaning or the coil replaced by a new one.

Caution!

« If deposits have formed on the inside of the cooling coil, the cooling water (or the deposits themselves)
should be chemically analysed. These analyses are carried out by companies specialising in
chemical cleaning. They also supply the special cleaning agents required. Before using these agents,
ensure that they will not damage the coil materials. Observe the manufacturer’s instructions at all
times.

ﬁ To avoid burns when working with corrosive cleaning agents, always observe
the instructions on safety and application provided by the manufacturer.

¢ Cooling coils which are seriously contaminated must be replaced. Consult our Customer Service.

e Re-connect the water inflow and outflow pipes.
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10.2.8 Checking air oil-cooler
e Stop the gear unit by switching off the drive assembly

ﬁ Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

500005-10-17

500005-10-18

3 2 2 4
6
5
B... =12 B... = 13
1 Flange pump 4  Switchover filter
2  Pressure monitor 5 Airoil-cooler
3 Coarse filter 6 Temperature control valve
For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.
Note: For operation and maintenance, always observe the instructions given in the

order-specific appendix.
For technical details, refer to the order-specific equipment list.

Note: Check the condition of screw connections and replace if necessary.
 Start the gear unit up briefly
 Stop the gear unit and check the oil level with the oil dipstick

Note: The oil level must be at the upper mark on the oil dipstick.
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10.2.9 Checking water oil-cooler
e Stop the gear unit by switching off the drive assembly

ﬁ Secure the drive assembly to prevent it from being started up accidentally.
Attach a warning notice to the start switch.

 Close the stop valves in the coolant inflow and outflow pipes

500005-10-19

500005-10-20

B. =12 B... = 13
1 Flange pump 4 Switchover filter
2  Pressure monitor 5 Water oil-cooler
3  Coarse filter 6 Water inlet and outlet

For a detailed illustration of the gear unit, refer to the drawings in the unit documentation.

Note: For operation and maintenance, always observe the instructions given in the
order-specific appendix.
For technical details, refer to the order-specific equipment list.

Note: Check the condition of screw connections and replace if necessary.
 Start the gear unit up briefly
e Stop the gear unit and check the oil level with the oil dipstick

Note: The oil level must be at the upper mark on the oil dipstick.
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10.2.10 Topping up oil

¢ Release the fastening bolts on the inspection or assembly cover and remove the cover (including
seal) from the housing. Do not discard the seal

Fill the gear unit with fresh oil using a filter (max. mesh 25

pm) up to the MAX

Caution! marking on the oil dipstick. Remember to fill the oil pockets above the bearings
and (with bevel-gear units) at the input shaft on the inside.

Note: Always top up with the same type of oil as already in the gear unit (see point 10.2.2).
Information on the type, quantity and viscosity of the oil is given on the rating plate on
the gear unit.

Note: With gear units fitted with pressure lubrication or oil-cooling systems, the oil circuit

must also be charged. To do this, briefly start up the gear unit with added pump as
described in section 8.

¢ Check the oil level in the gear housing with the oil dipstick

Note: The oil level must be at the upper mark on the oil dipstick.

A Remove any oil spillage immediately with an oil-binding agent.

¢ Place the inspection or assembly cover (including seal) on the housing and replace and tighten the
fastening bolts (see point 10.2.11).

10.2.11 Check tightness of fastening bolts

 Stop the gear unit by switching off the drive assembly

é Secure the drive assembly to prevent it from being started up accidentally.

Attach a warning notice to the start switch.

¢ Close the stop valves in the coolant inflow and outflow pipes (gear units with cooling coil or water

oil-cooling systems)

e Check tightness of all fastening bolts with a torque wrench

Thread size Strength class Tig(\fllvtitt%r:\iﬂg:tglrgg)e
M 10 8.8 60 Nm
M 12 8.8 105 Nm
M 16 8.8 255 Nm
M 20 8.8 500 Nm
M 24 8.8 870 Nm
M 30 8.8 1750 Nm
M 36 8.8 3050 Nm
M 42 8.8 4950 Nm
M 48 8.8 7400 Nm
M 56 8.8 11700 Nm
Table 10.2: Tightening torques
Note: Damaged bolts should be replaced with new ones of the same type and strength

class.

10.2.12 General inspection of gear unit

The general inspection of the gear unit should be carried out by the FLENDER Customer Service as
our engineers have the experience and training necessary to identify any components requiring

replacement.
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10.3

11.

11.1

Lubricants

The oil selected for use in the gear unit must be of the viscosity (VG class) stated on the rating plate.
The viscosity class applies for the contractually agreed operating conditions.

FLENDER must be consulted for any change in operating conditions.

Note: For the correct type of oil (of various brands) to be used refer to the operating
instructions BA 7300 EN supplied separately.

We are familiar with the composition of these lubricants and, as far as we are currently aware, they
possess the properties with regard to bearing capacity, corrosion resistance, micropitting-bearing
capacity and compatibility with seals and interior paint coatings which are necessary for the type of gear
unit in question.

We therefore advise our customers to select one of the lubricants stated in the instructions BA 7300 EN,
taking into account the VG class given on the rating plate.

Note: This recommendation is in no way intended as a guarantee for the quality of the
lubricant supplied. Each lubricant manufacturer is responsible for the quality of his
own product.

Should you not wish to follow our recommendation, you assume responsibility for the technical
suitability of the lubricant used.

Spare parts, service facitily addresses

Stocking spare parts

By stocking the most important spare and consumable parts on site, you can ensure that the gear unit
is ready for use at any time.

To order spare parts, refer to the spare-parts list.
For further information, refer to the spare-parts drawing stated in the list.

We guarantee only the original list of spare parts supplied by us.

Please note that spare parts and accessories not supplied by us have not been
tested or approved by us. The installation or use of such products may
therefore impair essential characteristics of the gear unit, thereby posing an
active or passive risk to safety. FLENDER AG will assume no liability for
damage caused by spare parts and accessories not supplied by FLENDER AG.

Caution!

Please note that certain components often have special production and supply specifications and that
we supply you with spare parts which comply fully with the current state of technical development as
well as current legislation.

When ordering spare parts always state the following:

Order no. Part no. Quantity
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11.2 Spare-part and service facility addresses

When ordering spare parts or the services of our specialist engineers, apply to FLENDER AG.

FLENDER Germany Internet: http://www.flender.com

A. FRIEDR. FLENDER AG
D- 46393 Bocholt - Tel.: (028 71) 92-0 - Tx.: 813 841 - Fax: (028 71) 92 25 96
Shipping address: Alfred - Flender - Stral3e 77, D- 46395 Bocholt

FLENDER - HHMMELWERK GMBH
D- 72007 Tibingen - Tel.: (070 71) 7 07-0 - Tx.: 7262 835 - Fax: (070 71) 70 74 00
Shipping address: Bahnhofstrale, D- 72072 Tibingen

A. FRIEDR. FLENDER AG - GETRIEBEWERK PENIG
Thierbacher Stralle 24 - D- 09322 Penig - Tel.: (03 7381) 60 - Tx.: 322 661 - Fax: (03 73 81) 8 02 86

LOHER AG

D- 94095 Ruhstorf - Tel.: (0 8531) 390 - Tx.: 8531806 - Fax: (085 31) 394 37
Shipping address: Hans-Loher-StraBe 32, D- 94099 Ruhstorf

FLENDER ENGINEERING & SERVICE ANTRIEBSTECHNIK GMBH
D- 44607 Herne - Tel.: (0 23 23) 940-0 - Tx.: 8 229 868 - Fax: (0 23 23) 940 200
Shipping address: Sudstrae 111, D- 44625 Herne

FLENDER GUSS GMBH
Obere HauptstraRe 228-230, D- 09228 Wittgensdorf - Tel.: (0 37 22) 64-0 - Tx.: 322 352 - Fax: (0 37 22) 64 31 12
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Germany

A. FRIEDR. FLENDER AG

D- 46393 BOCHOLT - TEL.:(02871)92-0 - TX.:813841 - FAX: (028 71) 92 25 96
SHIPPING ADDRESS: ALFRED - FLENDER - STRASSE 77 - D-46395 BOCHOLT

Internet: http://www.flender.com

VERTRIEBSZENTRUM HANNOVER

D- 30839 Langenhagen

Marktplatz 2, D- 30853 Langenhagen
Tel: (0511) 77189-0

Fax: (05 11) 7 71 89 - 89

VERTRIEBSZENTRUM HERNE

D- 44607 Herne

Westring 303, D- 44629 Herne
Tel.: (02323)497-0

Fax: (02323)497-250

VERTRIEBSZENTRUM STUTTGART

D- 70504 Stuttgart

BreitwiesenstralRe 27, D- 70565 Stuttgart
Tel.: (07 11) 7 80 54 - 51

Fax: (07 11) 7 80 54 - 50

VERTRIEBSZENTRUM MUNCHEN

D- 85750 Karlsfeld

Liebigstrale 15, D- 85757 Karlsfeld
Tel.: (081 31) 9003 -0

Fax: (0 81 31) 90 03 - 33

VERTRIEBSZENTRUM BERLIN

Egellsstral3e 21, D- 13507 Berlin
Tel.: (030)4301-0
Fax: (0 30) 4301 -27 12

BABCOCK - ZENTRUM

c/o Deutsche Babcock AG H2/529
Duisburger StraRe 375, D- 46049 Oberhausen
Tel.: (02 08) 8 33 - 14 30

Fax: (02 08) 8 33 - 21 87
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FLENDER International

EUROPE

AUSTRIA

Flender Ges.m.b.H. @
Industriezentrum No6-Sid

Strasse 4, Objekt 14, Postfach 132
A - 2355 Wiener Neudorf

Tel.: (0 22 36) 6 45 70

Tx.: 79 141

Fax: (022 36) 64570 - 10

E-mail: flender@netway.at

BELGIUM & LUXEMBOURG
N.V. Flender Belge SA. @
Cyriel Buyssestraat 130

B - 1800 Vilvoorde

Tel.: (02) 2 53 10 30

Fax: (02) 2 53 09 66

E-mail: sales@flender.be

BULGARIA / CROATIA
ROMANIA / SLOVENIA
Vertriebszentrum Berlin @
EgellsstralBe 21

D - 13507 Berlin

Tel.: (0049) 304301-0
Fax: (0049) 30 43 01 - 27 12

CIs

F&FGmbH @

Tjuschina 4-6

CIS - 191119, St. Petersburg

Tel.: (08 12) 1 64 11 26, 1 66 80 43
Fax: (08 12) 1 64 00 54

CZECH REPUBLIC

A. Friedr. Flender AG e
Branch Office

Hotel DUO, Teplicka 17
CZ - 19000 Praha 9

Tel.: (02) 83 88 23 00;
Fax: (02) 83 88 22 05

DENMARK

FLENDER AS
Sydmarken 46

DK - 2860 Sghorg

Tel.: 70 25 30 00

Fax: 70 25 30 01
E-mail: mail@flender.dk

FINLAND

Flender Oy @
Korppaanméentie 17 CL 6
SF - 00300 Helsinki

Tel.: (09) 4 36 13 66

Fax: (09) 4 36 14 10

E-mail: webmaster@flender.fi

FRANCE

Flender SARL @

3, rue Jean Monnet

Zone des Cotes

F - 78990 Elancourt

B.P. 5, F-78996 Elancourt Cedex
Tel.: (1) 30 66 39 00

Tx.: 699 715

Fax: (1) 30 66 35 13, 30 66 32 67
E-mail: flenderf@club-internet.fr

SALES OFFICES:
Flender SARL. e
25, boulevard Joffre
F - 54000 Nancy
Tel.: (3) 83 30 85 90
Tx.: 961 404

Fax: (3) 83 30 85 99

(1999-05-27)

Flender SAR.L. e
36, rue Jean Broquin
F - 69006 Lyon

Tel.: (4) 7283 95 20
Tx.: 330 279

Fax: (4) 72 83 95 39

Flender - Graffenstaden SA W

1, rue du Vieux Moulin

F - 67400 lllkirch-Graffenstaden
B.P. 84

F - 67402 llikirch - Graffenstaden
Tel.: (3) 88 67 60 00

Tx.: 870 364

Fax: (3) 88 67 06 17

E-mail: eschmitt@flender-graff.com

GREECE

Flender Hellas O

14, Grevenon Str.

GR - 11855 Athens

Tel.: (01) 3423827/09459 14 01
Fax: (01) 342 38 27

E-mail: flender@mail.otenet.gr

Mangrinox S.A. ©

14, Grevenon Str.

GR - 11855 Athens

Tel.: (01) 3423201 /02 /03
3412427

Tx.: 214 909

Fax: (01) 34599 28 /97 67

E-mail: magrinox@mail.otenet.gr

Hungary

A. Friedr. Flender AG e
Branch Office

Bécsi Ut 3-5

H - 1023 Budapest

Tel.: (01) 34507 20

Fax: (01) 34507 29

ITALY

Flender Cigala S.p.A. W

Via Privata da Strada Provinciale, 215
| - 20040 Caponago (MI)

Tel.: (02) 9574 23 71

Fax: (02) 95 74 21 94

E-mail: flenci@iol.it

THE NETHERLANDS
Flender Nederland B.V. @
Industrieterrein Lansinghage
Platinastraat 133

NL - 2718 ST Zoetermeer
Postbus 725

NL - 2700 AS Zoetermeer
Tel.: (079) 36154 70

Fax: (079) 3 61 54 69
E-mail: sales@flender.nl

SALES OFFICES:

Flender Nederland B.V. e

Krakeling 15 A

NL - 2121 BK Bennebroek (Haarlem)
Tel.: (023) 584 99 26

Fax: (023) 584 90 37

Flender Nederland B.V. e
Lage Brink 6-7

NL - 7317 BD Apeldoorn
Postbus 1073

NL - 7301 BH Apeldoorn
Tel.: (055) 5 27 50 00

Fax: (055) 52180 11

Bruinhof B.V. @
Boterdiep 37

NL - 3077 AW Rotterdam
Postbus 9607

NL - 3007 AP Rotterdam
Tel.: (010) 4 83 44 00
Fax: (010) 4 82 43 50

NORWAY

ATB Norge AIS @

Frysjavn 40

N - 0884 Oslo

Postboks 165 Kjelsas

N - 0411 Oslo

Tel.: (02) 2 02 10 30

Fax: (02) 2 02 10 51

E-mail: administrasjon@atb.no

POLAND

A. Friedr. Flender AG o
Branch Office

Oddzial w Mikolowie

ul. Wyzwolenia 27

Pl- 43-190 Mikolow
Tel.: (032) 2 26 45 61
Fax.: (0 32) 2 26 45 62
E-mail: flender@pro.onet.pl

PORTUGAL

Rovex Rolamentos e Vedantes, Lda.
Rua Nelson Barros, 11 r/c-E;

1900 - 354 Lisboa

Tel.: (01) 8 16 02 40

Fax: (01) 8 14 50 22

SPAIN

Flender Ibérica S.A. @
Poligono Industrial San Marcos
Calle Morse, 31 (Parcela D-15)
E - 28906 Getafe (Madrid)

Tel.: (91) 6 83 61 86

Fax: (91) 6 83 46 50

E-mail: f-iberica@flender.es

SWEDEN

Flender Svenska AB @
Ellipsvagen 11

S - 14175 Kungens kurva
Tel.: (08) 4 49 56 70

Fax: (08) 4 49 56 90
E-mail: mail@flender.se

SWITZERLAND

Flender ATB-Loher @
Flender AG

Zeughausstr. 48, Postfach
CH - 5600 Lenzburg

Tel.: (062) 8 85 76 00

Fax: (062) 8 85 76 76
E-mail: info@flender.ch

SALES OFFICE:

Flender ATB-Loher e
Flender SA

Bureau Suisse romande
Route de Cossonay 28
CH - 1040 Echallens

Tel.: (021) 8 86 22 62 / 66
Fax: (021) 8 86 22 60

TURKEY

Flender Giic Aktarma Sistemleri @
Sanayi ve Ticaret Ltd. Sti.

IMES Sanayi Sitesi

E Blok 502. Sokak No. 22

TR - 81260 Dudullu - Istanbul

Tel.: (02 16) 3 64 34 13

Fax: (02 16) 3 64 5913

E-mail: cuzkan@flendertr.com

UNITED KINGDOM & EIRE

Flender Power Transmission Ltd. W
Thornbury Works, Leeds Road
Bradford

GB - West Yorkshire BD3 7EB

Tel.: (0 12 74) 65 77 00

Fax: (0 12 74) 66 98 36

E-mail: kjboland@flender-power.co.uk

o
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SALES OFFICES:

Flender Power Transmission Ltd. e
Phoenix House, Forstal Road
Aylesford / Maidstone

GB - Kent ME20 7AN

Tel.: (016 22) 71 67 86 /87

Fax: (0 16 22) 7151 88

BOSNIA-HERZEGOVINA /
REPUBLIC OF MACEDONIA /
REPUBLIC OF YUGOSLAVIA /
SLOVAKIA / ALBANIA

A. Friedr. Flender AG e
Industriezentrum No6-Sid

Strasse 4, Objekt 14, Postfach 132
A - 2355 Wiener Neudorf

Tel.: (022 36) 6 45 70

Fax: (0 22 36) 6 45 70 - 23

AFRICA

NORTH AFRICAN COUNTRIES
Please refer to Flender S.A.R.L.

3, rue Jean Monnet

Zone des Cotes

F - 78990 Elancourt

B.P. 5, F-78996 Elancourt Cedex
Tel.: (1) 30 66 39 00

Tx.: 699 715

Fax: (1) 30 66 35 13, 30 66 32 67
E-mail: flenderf@club-internet.fr

EGYPT

Sons of Farid Hassanen ©
81 Matbaa Ahlia Street
Boulac 11221, Cairo

Tel.: (02) 575 15 44

Fax: (02) 57517 02 /1383

SOUTH AFRICA

Flender Power Transmission (Pty.) Ltd.
Johannesburg

Cnr. Furnace St & Quality Rd., Isando
P.O. Box 8358, Elandsfontein 1406
Tel.: (011) 3 92 28 50

Fax: (011) 392 24 34

E-mail: contact@flender.co.za

SALES OFFICES:

Flender Power Transmission (Pty.) Ltd.
3 Marconi Park, Montague Gardens
Cape Town

P.O. Box 28283, Bothasig 7406

Tel.: (021) 551 50 03

Fax: (021) 52 38 24

E-mail: flenderc@global.co.za

Flender Power Transmission (Pty.) Ltd.
Goshawk Park

Falcon Industrial Estate, New Germany
Durban 3610

Tel.: (031) 7 05 38 92

Fax: (031) 7 05 38 72

AMERICA

ARGENTINA

HillmannS. A. ©

Echeverria 230, 1875 Wilde

Tel.: (01) 207 5537 /6434 /7143
/97 52

Fax: (01) 206 28 71

BRAZIL

Flender Brasil Ltda. W

Rua Quadorze, 60 - Cidade Industrial
CEP 32211- 970 Contagem - MG
Tel.: (031) 3 69 20 00

Fax: (031) 3 69 21 66

E-mail: flender@uol.com.br

SALES OFFICES:

Flender Brasil Ltda. e

Rua Aratas, 1455 Planalto Paulista
CEP 04081 - 005 Sao Paulo - SP
Tel.: (011) 536 52 11

Fax: (011) 53012 52

E-mail: flesao@uol.com.br

Flender Brasil Ltda. e

Rua Séo José, 1010, sala 22

CEP 14010 - 160 Ribeirdo Preto - SP
Tel.: / Fax: (016) 6 35 15 90

CANADA

Flender Power Transmission Inc. @
215 Shields Court, Units 4 - 6
Markham, Ontario L3R 8V2

Tel.: (09 05) 305 10 21

Fax: (09 05) 3 05 10 23

E-mail: flender@interlog.com

SALES OFFICES:

Flender Power Transmission Inc. e

206 Boul. Brunswick

Pointe-Claire, Montreal, Quebec H9R 5P9
Tel.: (05 14) 6 94 42 50

Fax: (05 14) 6 94 70 07

E-mail: flemtlds@aei.ca

Flender Power Transmission Inc. e
Bay # 3, 6565 40th Street S.E.
Calgary, Alberta T2C 2J9

Tel.: (04 03) 543 77 44

Fax: (04 03) 543 77 45

E-mail: flender@telusplanet.net

Flender Power Transmission Inc. e
34992 Bemina Court

Abbotsford, B.C. V3G 1C2

Tel.: (06 04) 8 59 66 75

Fax: (06 04) 8 59 68 78

E-mail: tvickers@rapidnet.net

CHILE

Flender Cono Sur Ltda. @
Avda. Presidente Bulnes # 205
4th Floor - Apt. 43

Santiago

Tel.: (02) 2 6 99 06 97

Fax: (02) 26 99 07 74

Sargent S.A. ©

Av. Pdte. Bulnes 205, Casilla 166 D
Santiago

Tel.: (02) 6 99 15 25

Fax: (02) 6 72 55 59

COLOMBIA

A.G.P. Representaciones Ltda. ©
Flender Liaison Office Colombia
Calle 53 B, No. 24 - 80 Of. 501
Apartado 77158, Bogota

Tel.: (O1) 346 05 61

Fax: (01) 346 04 15

E-mail: agprepre@colomsat.net.co

MEXICO
Flender de Mexico, S.A.deC.V. @
Vista Hermosa No. 23
Col. Romero Vargas
Apdo. Postal 2 - 85
C.P. 72121 Puebla, Puebla
Tel.: (022) 31 09 51, 3108 44
3109 74
Fax: (022) 31 09 13
E-mail: flendermexico@infosel.net.mx

SALES OFFICES:

Flender de Mexico, S.A.de C.V. e
Lago Nargis No. 38, Col. Granada
C.P. 11520, Mexico, D.F.

Tel.: (05) 2 54 30 37

Fax: (05) 531 69 39

E-mail: flenderdf@infosel.net.mx

Flender de Mexico, S.A.de C.V. e
Rio Danubio 202 Ote., Col del Valle
66220 Garza Garcia, N.L., Mexico

Tel.: / Fax: (08) 3357171

PERU

Potencia Industrial E..LR.L. ©
Avenida Republica de Panama 6132
Of. 302, San Antonio Miraflores

San Isidro, Lima

Tel.: / Fax: (01) 2 42 08 62

E-mail: cesarzam@chavin.rcp.net.pe

USA

Flender Corporation W

950 Tollgate Road, P.O. Box 1449
Elgin, IL. 60123

Tel.: (08 47) 93119 90

Fax: (08 47) 931 07 11

E-mail: weilandt@flenderusa.com
E-mail: uwethoenniss@flenderusa.com

Flender Corporation
Service Centers West o
4234 Foster ave.,
Bakersfield, CA. 93308
Tel.: (08 05) 32544 78
Fax: (08 05) 32544 70

VENEZUELA

F. H. Transmisiones S.A. ©
Urbanizacion Buena Vista

Calle Johan Schafer o Segunda Calle
Municipio Sucre, Petare

Caracas

Tel.: (02) 21 52 61

Fax: (02) 21 18 38

E-mail: fhtransm@telcel.net.ve

OTHER LATINAMERICAN COUNTRIES
Please refer to A. Friedr. Flender AG

D - 46395 Bocholt

Tel.: (0049) 28 71 92 26 38

Fax.: (0049) 28 71 92 21 61

ASIA

SINGAPORE / INDONESIA / MALAYSIA /
PHILIPPINES / THAILAND

Flender Singapore (Pte.) Ltd. @

13A, Tech Park Crescent

Singapore 637843

Tel.: 897 94 66

Fax: 89794 11

E-mail: flender@singnet.com.sg

BANGLADESH

Milnars Pumps Ltd. [

Zirat Chamber, 31

Bangabandhu Avenue

G.P.O. Box No. 428, Dhaka 1000
Tel.: (02) 86 41 08, 86 76 36

TX.: 642 753

Fax: (02) 86 35 97

PEOPLE’'S REPUBLIC OF CHINA
Flender Power Transmission

(Tianjin) Co. Ltd. W

ShuangHu Rd.- Shuangchen Rd. West
Beichen Economic Development

Area (BEDA)

Tianjin - 300400, P.R. China

Tel.: (022) 26 97 - 20 63

Fax: (022) 26 97 - 20 61

E-mail: flender@flendertj.com

Flender Chief Representative Office [
C-415, Lufthansa Center

50 Liangmagiao Road, Chaoyang District
Beijing - 100016, P.R. China

Tel.: (010) 64 62 21 51 - 55

Fax: (010) 64 62 21 43

E-mail: rican@public.east.cn.net

Flender Shanghai Representative Office O
Room F2, 24/F, Zhaofeng Universe Building
1800 Zhongshan (W) Road

Shanghai - 200233, P.R. China

Tel.: (021) 64 28 26 25;

Fax: (021) 64 28 26 15
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Flender Guangzhou Representative Office O
Room 952, Business Tower, China Hotel
Liuhua Road

Guangzhou 510015, P. R. China

Tel.: (020) 86 66 13 23;

Fax: (020) 86 66 28 60

Flender Chengdu Representative Office [0
Unit G, 6/F, Sichuan Guoxin Mansion

77 Xiyu Street

Chengdu 610015, P. R. China

Tel.: (028) 6 19 83 72;

Fax: (028) 6 19 88 10

Flender Wuhan Representative Office 0
Room 1104, Business Tower, Wuhan Plaza
688 Jiefang Road, Wuhan-hankou

Wuhan 430022, P.R. China

Tel.: (027) 85 71 41 91;

Fax: (027) 85 71 44 35

INDIA

Flender Limited @

Head Office:

2 St. George’s Gate Road,

5th Floor, Hastings, Calcutta - 700 022

Tel.: (033)2230164/0846/0545/
1522 /1523

Fax: (0 33) 223 08 30

E-mail: flenderc@giasclO1.vsnl.net.in

Flender Limited W

Industrial Growth Center

Rakhajungle, Nimpura, Kharagpur - 721 302

Tel.: (03222)33203/3204 /3411 /
3412/3307 /3308

Fax: (03222)33364/3309/3416

E-mail: flenderk@giasclO1.vsnl.net.in

SALES OFFICES:

Flender Limited e

Eastern Region Office

2 St. George’s Gate Road,

5th Floor, Hastings, Calcutta - 700 022

Tel.: (033)2230164/0846/0545/
1522 /1523

Fax: (0 33) 2 23 08 30

Flender Limited e

Western Region Office

Plot. No. 23, Sector 19-A, Vashi
Navi Mumbai - 400 705

Tel.: (022) 765 72 27

Fax: (022) 7657228

Flender Limited e

Southern Region Office

41 Nelson Manickam Road
Aminjikarai

Chennai - 600 029

Tel.: (044) 48104 76 /04 78 /04 80
Fax: (0 44) 4 81 04 73

E-mail: flenderm@giasmd01.vsnl.net.in

Flender Limited e

Northern Region Office

209-A Masjit Moth, 2nd Floor
New Delhi - 110 049

Tel: (011) 6250221/0104
Fax: (011) 6 2563 72

INDONESIA

PT Flenindo Aditransimisi ©
JI. Ketintang Wiyata VI No. 22
Surabaya 60231

Tel.: (0 31) 8 29 10 82

Fax: (0 31) 8 28 63 63

E-mail: gnsbyfld@indo.net.id

IRAN

Cimaghand Co. Ltd. ©

P.O. Box 15745-493, No. 13

16th East Street

Beyhaghi Ave., Argentina Square
Tehran 156

Tel.: (021) 8 73 02 14, 8 73 02 59
Tx.: 212 233

Fax: (021) 8 7339 70

E-mail: cmgdir@dpir.com

ISRAEL
Greenshpon Engineering
Works Ltd. ©

Haamelim Street 20

P.O. Box 10108, 26110 Haifa
Tel.: (04) 8 7211 87

Fax: (04) 8 72 62 31

E-mail: sales@greenshpon.com

JAPAN

Flender Ishibashi Co. Ltd. W
4636 - 15, Oaza Kamitonno
Noogata City, Fukuoka,

Japan (Zip 822-0003)

Tel.: (094 92) 6 37 11

Fax: (0 94 92) 6 39 02

E-mail: flibs@ibm.net

Tokyo Branch: e
Noa Shibadaimon, 507,
1-4-4, Shibadaimon
Minato-Ku, Tokyo;
Japan (Zip 105-0012)
Tel.: (03) 54 73 78 50
Fax: (03) 54 73 78 49

Osaka Branch: e

Chisan 7th Shin Osaka Bld, 725
6-2-3, Nishinakajima Yodogawa-Ku
Osaka; Japan (Zip 532-0011)

Tel.: (06) 68 86 81 16

Fax: (06) 68 86 81 48

KOREA

Flender Ltd. @

# 1128 - 4 Kuro-Dong
Kuro-Ku,

Seoul 152-050

Tel.: (02)8591750-1/2/3
Fax: (02) 8 59 17 54

E-mail: flender@nuri.net

LEBANON

Gabriel Acar & Fils s.a.rl. o
Dahr-el-Jamal, Zone Industrielle
Sin-el-Fil, B.P. 80484, Beyrouth
Tel.: (01) 49 47 86, 49 30 58
Fax: (01) 49 49 71

E-mail: gacar@beirut.com

PAKISTAN

O. T. Corporation ©

Room No. 5, 15t Floor, Nagi Market
75-The Mall, Lahore

Tel.: (042) 6 36 93 98 /6 37 42 95
Fax: (042) 6 36 90 30

PHILIPPINES

Otec Philippines, Inc. ©

Rm 209-210 Quinio Building
#64 Sen. Gil J. Puyat Avenue
Makati City, Philippines

Tel.: (02) 8 44 82 18, 8 92 46 36
Fax: (02) 8 43 72 44, 8 23 36 02
E-mail: otecimg@pacific.net.ph

SAUDI ARABIA / KUWAIT
JORDAN / SYRIA / IRAQ

Please refer to A. Friedr. Flender AG
D - 46395 Bocholt

Tel.: (0049) 28 7192 -0

Fax.: (0049) 28 71 92 25 96

TAIWAN

A. Friedr. Flender AG M

Taiwan Branch

No. 5, Alley 17, Lane 194

Huanho Street

Hsichih, Taipei Hsien

Tel.: (02) 26 93 24 41

Fax: (02) 26 94 36 11

E-mail: flentwan@top2.ficnet.net.tw

THAILAND

Smith Technology Co. Ltd. ©
128/75 Phyathai Plaza Building
7th Floor, Phyathai Road
Rajthevee, Bangkok 10400
Tel.: (02)2165831/3

Fax: (02) 2 16 57 99

E-mail: kamolboy@samart.co.th

UNITED ARAB EMIRATES
Ticos International ©

General Trading Co.

P.O. Box 2191, Ajman (U.A.E.)
Tel.: (06) 42 87 16

Fax: (06) 42 87 30

AUSTRALIA

Flender (Australia) Pty. Ltd. @

9 Nello Place, P.O. Box 6047
Whetherill Park, N.S.W. 2164
Sydney

Tel.: (02) 97 56 23 22

Tx.: 27 742

Fax: (02) 97 56 48 92, 97 56 14 92
E-mail: patrick@flender.com.au

SALES OFFICES:

Flender (Australia) Pty. Ltd. e
20 Eskay Road, Oakleigh South
Victoria 3167, Melbourne

Tel.: (03) 95 79 06 33

Fax: (03) 9579 04 17

E-mail: kevin@flender.com.au

Flender (Australia) Pty. Ltd. e
39 Brookes Street, Bowen Hills
Qld. 4006, Brisbane

Tel.: (07) 32 52 27 11

Fax: (07) 32 52 31 50

E-mail: johnw@flender.com.au

Flender (Australia) Pty. Ltd. e
1 Dampier Road, Welshpool
W.A. 6106, Perth

Tel.: (08) 94 51 83 55

Fax: (08) 94 58 35 82

E-mail: paulj@flender.com.au

NEW ZEALAND

Please refer to Flender (Australia) Pty. Ltd.

9 Nello Place, P.O. Box 6047

Whetherill Park, N.S.W. 2164, Sydney

B Subsidiary, Manufacturing,
Sales and Stock

@ Subsidiary,
Sales and Stock

® Flender Sales Office

0O Flender Representative Office

[J Representative with Manufacturing

Licence, Sales and Stock

O Manufacturer’s Agent

BA 5010 EN 08.98
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12. Declaration by the manufacturer

Declaration by the manufacturer

in accordance with EEC Engineering Guideline 89/392/EWG, Appendix Il B

We hereby declare that the

Gear Unit Types
H.SH, H.VH, H.HH, H.DH, H.KH, H.FH, H.HM, H.DM, H.KM, H.FM
B.SH, B.VH, B.HH, B.DH, B.KH, B.FH, B.HM, B.DM, B.KM, B.FM
Sizes 1 to 26

described in these Operating Instructions are intended for incorporation in a machine, and that
it is prohibited to put them into service before verifying that the machine into which they are
incorporated complies with the EEC Guidelines (original edition 89/392/EWG including any
subsequent amendments thereto).

This Manufacturer’s Declaration takes into account all the unified standards (inasmuch as they
apply to our products) published by the European Commission in the Official Journal of the

European Community.

Signature (development manager EW?2)

Bocholt, 03.08.1998
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Vecoplan Fluid Coupling

FILLING INSTRUCTIONS

Fill with oil until the level reaches to the filler hole. Move the coupling gently to the
left and right to ensure all air can escape.

Turn the fluid coupling so the "X" mark on the housing is at the top. This ensures
that the filler plug is in the correct position as shown in the picture below.

FILLER PLUG

MAX OIL LEVEL

To ensure no oil leaks from coupling during it’s operation, use thread sealant on
filler plug threads.

With "X" fill (maximum), the fluid coupling will operate with minimal slip and
maximum efficiency.

Recommended Oil:

Shell: Naturelle HF-R (factory filled)
Agip: OSO 32

Aral: VITAM GF 32

BP: ENERGOL HLP 32

Castrol: HYSPIN AWS 32

Chevron: HYDRAULIC OIL EP 32
Esso: TEROSSO 32 O NUTO H 32
Mobil: DTE OIL LIGHT (MEDIUM)
Shell: TELLUS 32

Texaco: RANDO HDA 32

Total: AZOLLA 32

For extremly high or low ambient temperature ask service department
for special oil qualitics.

Oil should be replaced after 4.000 hours operation.

BAL/TURBO3.DOC V.1 TK1



Fluid Coupling Vecoplan

]
@q melt plugs
g 347 Fahrenheit

Fluid Coupling Type Antriebsleistung OIL Quantity [ 1]

KSD../ KSI.. HP X

11 12 2,75

11 18 2,75

12 25 4,10

12 30 4,10

12 36 4,10

13 49 5,20

15 60 7,65

15 73 7,65

—» 15 90 7,65
17 122 11,70

17 147 11,70

19 180 14,20

19 216 14,20

21 261 19,00

21 327 19,00

TROUBLE SHOOTING
Maximum operation temperature should not exceed 194 Fahrenheit.

High oil temperature can be caused by:

. Insufficient oil filling.

. Absorbed power is higher than the motor rated power.
. High ambient temperature.

. Too many starts of machine.

. Long start-up period.

. Inadequate air ventilation to allow cooling of the coupling. If coupling is
operating in a restricted space, adequate ventilation apertures should be
provided.

After the first 20 days operation check the oil level. Check oil level only with cold
coupling and oll.

Also check screws of motor and driven machines.

Repeat these checks every 6 months.

Fluid couplings are fitted with a standard melt plug 347 Fahrenheit

TK2 V.1 BAL/TURBO3.DOC



INSTALLATION
AND MAINTENANCE

BEFORE ASSEMBLING AND OPERATING THE FLUID
COUPLING, CAREFULLY READ ALL THE SAFETY AND
OPERATING INSTRUCTIONS REPORTED IN THIS MANUAL.

ALWAYS FOLLOW ALL THE INSTRUCTIONS AND ASSURE
THAT ALL THE OPERATORS STANDING BY THE
MACHINERY ARE WEARING ALL THE PROTECTIVE
EQUIPMENT NECESSARY FOR THE JOB TYPE AND
APPLICATION BEING PERFORMED.

DO NOT USE THE MACHINERY IF YOU DO NOT
UNDERSTAND THESE INSTRUCTIONS, AND IMMEDIATELY
REFER TO THE MANUFACTURER OR THE CUSTOMER
SERVICE DESK FOR ASSISTANCE.

THE COUPLING MUST BE PROTECTED BY A CONVENIENT
COVER GUARD TO AVOID PERSONAL INJURY TO PEOPLE.
AXIAL AND RADIAL VENTILATION OPENINGS SHOULD BE
INCORPORATED IN THE GUARD FOR HEAT EXCHANGE.

IF THE COUPLING IS FITTED WITH FUSIBLE PLUGS, THE
SAID OPENINGS SHOULD NOT BE DIRECTED TOWARDS
OPERATORS OR ANY HOT OR ELECTRICAL
INSTALLATION.

FLUID COUPLINGS
..KR..., ...KSD, EK

drive with us




FLUID COUPLINGS ﬂ mmgﬁﬂl[ﬂ I]

INSTALLATION AND MAINTENANCE trasmissioni industriali

1 - INSTALLATION
..KR.. - ..KSD series

11 For KRG model, remove half coupling G (item 29 — FIG. 4);

1.2 For KRD model, disassemble shaft D (item 31 — FIG. 1b). In case the fluid coupling is still filled with oil, drain it or, to avoid possible losses,
position it vertically with the shaft D upwards; after disassembling the shaft D, block the bearing carrier (item 14) with at least 2 nuts and washers
(item 11 and 12).

1.3  Check that the threaded hole at the end of the motor or gearbox shaft complies with DIN 332 (TAB. A1-A2 and FIG. 4).

a) without taper bushing b) with taper bushing

1.4.a Fit the coupling on the motor shaft by using a threaded bar 1.4. In case the bushing is not provided with keyway (item 50 or 51
with S dia. (TAB. Al and A2) as shown in FIG. 1a, and using — FIG. 1b), remove the key from motor or gearbox shaft
2 wrenches (hold a to avoid shaft rotation, and turn b to draw (reverse mounting).
the coupling on to the motor shaft).

1.5.a For a correct assembly, lubricate the connecting surfaces with 1.5.b Carefully clean all surfaces contacting the bushing by oil,
oil or antiseizing paste. For hot mounting (not recommended), grease, etc., possibly using solvent, whether they belong to
do not exceed a temperature of 90°C, which causes motor, gearbox or fluid coupling.
irreparable damages to oil seals.

N. B.: For 6K size, the axial fixing screw is not used because 1.6.b Fit the bushing on the motor or gearbox shaft, introducing a
a retaining set screw locks on shaft (item 62 in FIG. 1a). We screwdriver into the axial cut to make mounting easier; assure
do not recommend to force coupling assembly on motor shaft, that bushing goes as far as the shaft shoulder.

in order to avoid consequent difficulties during the

disassembly phase.

17 For KRG series, fit half coupling (item 29 — FIG. 4) on driven shaft, taking care that the shaft end does not protrude beyond face X.
Fit the fixing screw and the washer (items 25 and 26 for KR models; items 26 and 27 for KSD models) holding the motor or the gearbox shaft
still; lock the fixing screw with a torque wrench, respecting the torque reported in TAB. Al and A2.

Only for 13/15 KR... - KSD models (FIG. 3): fit the allan screw (item d) with flat washer (item e). Holding the motor or gearbox shaft with a 38
mm wrench b on the end c, lock the allan screw with a torque wrench a, respecting the torque reported in TAB. A2.
N.B.: For a correct assembly with the taper bushing, strictly apply to the prescribed locking torque.

1.8 For KRG models, lock and peg the driven machine, positioning the motor as far as the gap k (FIG. 4) between the half couplings reaches the
indicated values listed in TAB. C. The error on radius can be checked with a gauge and a straight-edge (FIG. 4); the angular gap with a feeler,
by rotating the coupling at 4 points 90° apart: the errors should not exceed those listed in TAB. C.

1.9  For KRD model, reassemble shaft D using nuts and washers (items 11 and 12 — FIG. 1b) tightened at the prescribed torque (TAB. B).

FIG. la
FIG. 2a (KSD)
only for 6K..
a
_ in|
br !
..
z%rz ] FIG. 1b
— 1 i
b !
51
26-27 J’ ~ m(iil\\
N T
- | | |
H 1 k -
FIG. 2b (KRG) Lﬁl;:{“\.. *TQQ |
31 ba 25-26 |
- o 50
11-12
1 WM ~ )
3




FLUID COUPLINGS

MANSKIUIL

INSTALLATION AND MAINTENANCE

trasmissioni inclustr

ali

Cc e FIG. 3
S|
LIS
1 FIXING SCREW
e o
% N\ )
K MISALIGNMENT
-»-I AXIAL RADIAL ANGULAR
+1
! b k., 05 R A1
a1
r B HLJ_'L]
I FJ
A2
TAB. Al (without bushing) TAB. A2 (with taper bushing) TAB.B TAB.C
K... FIX. SCREW} Steel | Torque K... FIX. SCREW | Steel | Torque KRD nut | Torque Fluid Dimensions in mm
cK.JccK.f s | spec. | (Nm) cK./CCK.[ s |spec.| (Nm) cK../cCK.{11-37] (Nm) KRG | oupling [k T R Ta1-Az
M6 10 M6 15 7-8 M7 16
10,9 0,3
7.8 M8 24 7-8 M8 35 9-11-12 | M8 24 6 02 0.2
M10 50 M10 8,8 50 1315 7-8 1012} 03 04
9- 11-12 oo 21-24 |Mm14] 135 13 BT 30] | o4
M16 ' 205 M16 8,8 205 27 - 29 15 40 ! 0,6
— 3
13-15 13-15 M16| 205
M20 400 34 CKRD 17 -19 50 05
17-19 | M20 400 21-24 60 :
21-24 0,8
27-29 | M24 690 27-29] CT8014] 45 | ™
34 M36 1500 34 CT 90| 5

1.10 Assemble the flange A on the corresponding one of the motor

(of the gearbox for 6EK) and tighten bolts D.

111

6EK) and tighten bolts E.

1.12

travel.

=—®
=

EK series (FIG. 5)

Fit bell housing B onto the gearbox flange (electric motor for

Fit the fluid coupling C on the motor shaft, hitting with a soft
hammer on the shaft end X, as far as it reaches the limit of the

1.13

with antiseizing paste.

1.14

For a correct fitting, it is important to lubricate surfaces

Fit the coupling / motor assembly into the gearbox hollow

shaft as far as the flange A is connected to the bell housing B,

then fix the bolts F.
1.15 Fit the safe guard G.

FIG.5




FLUID COUPLINGS

RANSKLU

INSTALLATION AND MAINTENANCE trasmissioni indusriali
) FIG. 4a
..KRM series (FIG. 4a)
1.16 Assemble fluid coupling as reported in par. 1.1 to 1.7 n
1.17 Fit the hub (item 29a) on the driven shaft, lock and peg the 28a
driven machine. Position the motor as far as dimension S 27a
between hub (item 29a) and flange (item 27a) is within the 29a
values reported in TAB. C1. 1
1.18 Check dimensions U and R with convenient gauges, by rolling
the coupling and reading values at 90°. Errors must not
overcome the values reported in TAB. C1.
1.19 Fit the elastic element (item 28a) with the screws (item 59), I = N
according to the locking torque reported in TAB. C1.
S |
TAB.C1 59 ' : {
" - S
ELASTIC Alignment tolerances (mm) Locking —
KRM |JCOUPLING serew torque
. S U a° R item 59
MCF..F Nm
9-11-12| 53 0,75 MISALIGNMENT
13 55
15 s | 7o+ [ 15] 05106 M& | 10 AXIAL ANGULAR RADIAL
17 -19 58 0,4
21-24 65 0,5
27 86 1 116415] 20 F22 1 10| m10 | 4o
29 68
0,3
34 610

..KRA series (FIG. 4b)

1.20 Assemble fluid coupling as reported in par. 1.1 to 1.7

1.21 Fit the hub (item 29b) on the driven shaft, lock and peg the
driven machine.

1.22 Fit the elastic element (item 28b) on hub (item 29b). Lock
screws (item 60) according to the locking torque reported in
TAB. C2.

1.23 Set motor as far as surface Z touches surface Y (axial
displacement S reported in TAB. C2).

1.24 Check dimensions U and R by rotating fluid coupling at 4
points 90° apart: the errors detected should not exceed
those listed in TAB. C2.

1.25 Fit half coupling to fluid coupling with threaded pins (item 61).

N.B.: Radial screws (item 60) and axial threaded pins (item 61)
must be locked at the prescribed torque reported in TAB. C2,
by using a torque wrench.

Insufficient locking torques will inevitably lead to the
loosening of the screws during operation, and to the
consequently rapid failure of the elastic element.

In case it is not already present on the fixing screws or pins,
always use a thread sealant (medium type).

TAB. C2

Align tolerance (mm) screw Locking
KRA ELASTIC item torque

COUPLING S U R 60- 61 Nm

7-8 103218 | 4115 1 M10 50

9-11 123218 6 42 0,6 M12 90
12 | 143215 | ° 15 M14 | 140
13-15 | 1642-1S ' M16 220
17 -19 | 2142-1S 8 +2 2.0 1,0 M20 500

21-24 | 2842-1S

FIG. 4b

MISALIGNMENT

ANGULAR RADIAL

=il




FLUID COUPLINGS

MANSKIUIL

INSTALLATION AND MAINTENANCE

2 - FLUID COUPLINGS FILLING INSTRUCTIONS
KR... - KSD - EK SERIES

Transfluid fluid couplings are not supplied with oil.
Therefore it is necessary to achieve the following procedure:

2.1 Position the coupling axis horizontally (FIG. 6), turn it until the X

mark cast into the housing gets at the top vertical (maximum

CKR.../ CCKR... —CKSD... / CCKSD...

trasmissioni industriali

SERIES

Fluid couplings with delayed fill chamber (CK series) have the main
purpose of reducing the starting torque / nominal torque ratio to
values up to 1.6 . This aspect is improved enlarging the delayed fill
chamber further (CCK series) up to values of 1.3 the above ratio.

fill), so that the oil plug (item 13) is inclined as shown in the 2.8 The starting torque limitation can be achieved by reducing the
picture. oil quantity into the working circuit (fill 2-3-4) without increasing
2.2 Fill with oil until it overflows out of the filler hole. While filling, the slip value at rated speed. In standstill position, the delayed
gently rock the coupling on its axis to make sure all air excess is fill chamber actually contains part of the oll fill that flows to the
vented out of the circuit, or, if possible, remove also the cap working circuit during start up. . )
located in correspondence on the other rotor. The quantities to 2.9 The oil passes from the delayed fill chamber to the working
be introduced are those reported in TAB. D1. circuit through calibrated orifices (FIG. 7) by centrifugal force.
2.3 Screw the cap (or both caps) at the prescribed torque (TAB. E) Starting from size 21K, such orifices diameters can be modified
and make sure no leakages occur; otherwise use thread sealant even when the coupling is already assembled, simply by
on filler plug threads. replacing a calibrated bleed plug (item b) screwed into the
2.4 The fillings marked X-1-2-3-4 may be chosen by the operators valve (item 57). When reassembling the valve, always
to meet the best performance in terms of start-up and steady remember to fit the copper seal (item 58) and make sure no
running operation. leakages occur. ) _
With the maximum fill X a condition of minimum slip and This technical solution allows a very simple and easy
maximum performance is achieved: the starting torque / operation, to be achieved in a very short time and (what is
nominal torque ratio gets higher (values generally comprised more important) without disassembling the fluid coupling.
between 1.8 and 2.2); decreasing the oil quantity inside the 2.10 For each starting torque / nominal torque ratio, Transfluid can
coupling (fill 1-2-3-4), the opposite result is obtained. give the exact oil fill. The fluid couplings with a delayed fill
2.5 High slip causes overheating of oil contained in the working chamber are generally foreseen with fill 2 (TAB. D2), while the
circuit, with a consequent decrease in overall performance. ones equipped with a double delayed fill chamber with fill 3
2.6 For normal operating conditions, use only ISO HM 32 (or (TAB.D3). ) ) ) i i
equivalent SAE 10W) oil types listed in TAB. D. At low ambient As fluid couplings are supplied without oil, follow the instructions
temperatures (near 0°C), it is recommended to use 1ISO HM 10 reported at par. 2.1-2.2-2.3-2.6. )
(or equivalent SAE 5W) oil. 2.11 For vertical mounted applications, the couplings recommended
2.7 For vertical mounted applications, the couplings recommended oil fills are reported in TAB. D2 and D3. Due to delayed fill
oil fills are reported in TAB. D1. chamber peculiarity, for vertical mounting the chamber must be
downward.
TAB. D -
RECOMMENDED OIL : ISO HM 32 (SAE 10W) CLASSIFICATION
Agip 080 32 Chevron  HYDRAULICOIL32 | Mobil DTE 24
Aral VITAM GF 32 Elf ELFOLNA 32 Shell TELLUS OIL 32
BP ENERGOLHLP 32 | Esso NUTO H 32 Texaco  RANDO OIL HD 32 FIG. 6
Castrol  HYSPIN AWS 32 P HYDRUS OIL 32 Total AZOLLA ZS 32 13
TAB. D1 OIL QUANTITY (It)
K... X 1 2 3 4
3 0.505 | 0.480 | 0.455 | 0.425 | 0.390
7 0.920 | 0.860 | 0.800 | 0.730 | 0.650
8 | 1.510 | 1.405 | 1.205 | 1.190 | 1.080 | |AB-D2[™oirquantiy ()
9 1.950 | 1.820 1.690 | 1.550 | 1.400 CK.. 2 3 4
11 2.750 | 2.550 | 2.350 | 2.100 | 1.850 11 3.350 | 3.050 | 2.750
12| 4.100 | 3875 | 3.575 | 3.250 | 2.900 12| 4.800 | 4.200 | 3600 | TAB.D3[GiLQUANTTY (i)
13 5200 | 4.850 | 4.450 | 4.050 | 3.600 13 5.800 | 5.200 | 4.700 CCK... 3 4
15 7.650 | 7.150 | 6.600 | 6.000 | 5.400 15 8.600 | 7.700 | 6.400 15 9.30 8.00
17 11.70 | 10.90 10.00 | 9.100 | 8.200 17 13.60 12.80 11.70 17 16.36 | 14.86
19 14.20 | 13.30 12.30 | 11.20 | 10.00 19 16.50 15.20 | 14.00 19 18.76 | 16.86
21 19.00 | 17.80 16.40 15.00 | 13.50 21 23.00 | 21.30 | 19.30 21 27.30 | 24.30
24 28.40 | 26,50 | 24.60 | 22.60 | 20.50 24 31.20 | 28.60 | 26.00 24 3543 | 31.63
27 42.00 | 39.00 | 36.00 | 33.50 | 31.50 27 50.00 | 46.50 | 43.00 27 58.35 | 55.15
29 55.00 [ 51.00 | 47.00 | 44.00 | 41.50 29 63.00 | 59.00 | 54.00 29 70.60 | 65.20
34 82,50 | 76.60 | 70.60 | 66.20 | 62.50 34 92,50 | 88,50 | 83,50 34 96.70 | 86.40
FIG. 7 57 28
TAB. E @ X
FUSIBLE PLUG
SIZE |\ 16, Torque (Nm) D.nom.
6 AB 12 1/8" .. 3
7-8-91 gg 23 | e .
11-12 b
13-15
17-19 | cB 29 318"
21-24 =
27- 29 N g 4
o DB 4 | - @




FLUID COUPLINGS

RANSKLUID

INSTALLATION AND MAINTENANCE

3 -

3.1

3.2

3.3

3.4

3.5

3.6

OPERATION AND MAINTENANCE

The normal operating procedures have to be carried on keeping
balance and temperature under control.

To not damage the coupling seals, temperature must not exceed
90°C. For higher values, all the seals have to be made of a
special material and the rotating ones in Viton (items 15 and
20).

As evidenced in TAB. F where the causes and the relative
remedies are reported, a high temperature value may be caused
by the following conditions:

Insufficient oil fill

Higher absorbed power than motor rated power

High ambient temperature

High starting frequency per hour

Excessive starting time

f) Too many consecutive start-ups

g) Inadequate air ventilation due to cover guard.

TRANSFLUID can supply all operating data

upon request.

4 -

4.1
4.2

4.3

trasmissioni industriali

DISASSEMBLY

Disassemble the fixing screw (item 25 for KR models; item 26
for KSD models), and set screw (item 62 for 6KR../KSD..).
Screw threaded bar into tapped hole at the end of the fluid
coupling and proceed as shown in FIG. 8. The said threaded bar
(dimensions Q reported in TAB. G) will push the coupling off the
motor shatft.

For the couplings assembled with a taper bush, a very small
displacement is sufficient to disengage the coupling from its
seat. In case the taper bushing is to be removed too, a
screwdriver may be used to push into the keyway cut.

Do not force the taper bushing to avoid damaging the
contact surfaces which may compromise the correct
reassembly of the part.

After the first 20 days operation, check the oil TAB. G FIG. 8
fill (this operation to be carried out with
cold oil), the tightening of the screws, the kick.lo L. Q
motor and the driven machine. R binns | boeting 7
Repeat the above checks every 6 months - o
For the KRG models, check the gap k (TAB. | M12
C) of the elastic coupling. If the torsional gap is 7-8 M12
excessive (about 2°), replace the rubber 28 | 14
elements. 38
Fluid couplings are supplied with fusible plug 38 | M16
at 145°C (120°C, 175°C and 198°C settings 91112 1 42 || M20
are available upon request) as shown in FIG. 48 L
14. 48 =
If the fusible plug blows at regular intervals 55
during normal service, then check a), f) in par. 13-15 —> M27 i _ — |
3.1, and relative TAB. F should be considered. | M27 Q
In case the switching pin or the electronic =
overload controller are mounted, check that 17 -19
the distances shown in FIG. 9 and 11 are - ®
within the values imposed during the assembly 80
phase. 80 ‘ D
Oil should be replaced after 4000 hours 21-24 |50 | M36| /N
operation. 100 L _—
100 |
27-29 | 120 M45
135
34 150
TAB. F
SYMPTOM CAUSE REMEDY
INSUFFICIENT OIL LEVEL Check level and possibly top up
TOO HIGH TOO MANY CONSECUTIVE START-UPS Wait for cooling before restarting, or reduce number of start-ups
TEMPERATURE HIGHER ABSORPTIONS THAN SPECIFIED ONTAG |  Remove causes and / of review dimensioning
HIGH AMBIENT TEMPERATURE Improve coupling ventilation
FUSIBLE PLUG JAMMED OR OVERLOADED DRIVEN MACHINE Remove causes
INTERVENTION TOO NEAR HEAT SOURCE Remove source or introduce a shield
TOO CLOSE PROTECTION COVER Introduce convenient air passages to improve heat exchange
OlL LEVEL Check oil level and fill with the right type if necessary
Replace if necessary {TAB. D at page 3)
PERFORMANCE
DECREASE - OIL TYPE SPECIFICATION

Verify whether responding to recommended oil specifications

AMBIENT TEMPERATURE LOWER THAN 0°C

Use correct oil type (see par. 2.6 at page 3)

INSUFFICIENT OPERATING| FAULTY MOTOR

Check motor rotating speed (if electric, check connections)

SPEED

AND/OR STAR /DELTA INSERTION TIME

If required time is {oo long, reduce it to 3 s max

EXCESSIVE SLIP

JAMMED OR BRAKED DRIVEN MACHINE

Remove causes

NOISE AND ALIGNMENT Check alignment {page 1 par. 1.8)
VIBRATION FAULTY BEARINGS Disassemble, check, replace bearings {and relative seals)
WHISTLE PROTECTION COVER Avoid small air passages between cover and machine
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ACCESSORIES

couplings can be equipped, beyond the standard fusible plug,
similar safety devices avoiding oil to escape, and that, in the
of the electronic overload controller, can manage a few more

parameters too.

The

fusible plug is present as an element of further safety, though

being set at a higher temperature value.

5.1

SWITCHING PIN directly fitted to the coupling cover plate
(FIG. 9).

The electrical connection of the switch must have a lower
voltage than 230 V and a max current of 6 A (electrical
scheme details reported in FIG. 10).

Firmly position the cam mounted relay on its support, so that
the distance from the end of the switching pin is 6 mm.

It is very important to be within such a distance because, in
case the device is activated, the pin comes out due centrifugal
force and intercepts the cam, switches it on and gives a
convenient output signal (to be used as an alarm or a blocking
impulse for the motor).

Notice that, in the configuration of an external driving impeller,
the switching pin works in every condition; while, with an
external driven impeller, it can be correctly switched on only in
case of a slip increase due to overload or eccessive load
torque absorption.

FIG. 10
ALARM ASSEMBLY SCHEME

FIG. 9

trasmissioni inclustr

70

50

MOTOR STOP ASSEMBLY SCHEME

al

Power supply

Optical

Power supply o

Stop
button

Start
1 button

Switch

Switch

Acoustic
alarm

-

larm Solenoid

l relay

Aux. contact
Relay

*—

.
Common

5a
b5a.l

5a.2

5a.3
5a.4

5a.5
5a.6

N.B.

SWITCHING PIN REACTIVATION (FIG. 10a)

Unscrew white cover and take pin A out together with the
scraps of the melted material.

Fit the fusible ring B on the pin, paying attention to the right
choice of the temperature value of the fusible alloy.

Insert pin with the fusible alloy into the cap C.

By means of a tool D similar to that shown in the picture,
bump the fusible ring in the bottom of its seat.

Make sure that the pin is steady into its seat.

Screw the white cover on cap again.

: The said operations must be performed when the fluid
coupling is at ambient temperature.

(o]

MELTING TEMPERATURE

120°C SPEC. 1004 -A
145°C SPEC. 1004-B
175°C SPEC. 1004-C

+10°C
0

FIG. 10a

60

25

307

$3,25

o7

25

ali
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5.2 ELECTRONIC OVERLOAD CONTROLLER,

formed by a
proximity sensor and a speed controller detects the output
speed of the fluid coupling continuously.

When the load torque increases, slip increases too and speed

consequently decreases.

If the speed reduces down to the set threshold for a longer

time than specified, this is signalled by the intervention of the

internal relay.

The said electronic device can be mounted on all non installed

O.E.M fluid. Only 2 bolts positioned at 180° around the external

crown must be replaced (as shown in FIG. 11) with 2 special

ones having a longer screw and nut.

As shown in FIG. 11, it is necessary to position the proximity

sensor in line with the 2 bolts at 180°, at a lower distance than

5 mm, while the controller can be fitted in the most convenient

place, chosen by the user, within a maximum distance of 20 m

(making the proximity connecting wire adequately longer).

Before connecting to the electrical power supply, always

verify the voltage.

The electrical connections must be made according to the

schematic shown in the detailed instructions of the same

electronic device, setting and/or adjusting all the functions on

the control panel, as shown in FIG. 12.

a) Blind time for starting TC, with a screw regulation up to 120
s, avoiding the intervention of the alarm during the starting
phase.

b) Speed range DS, by means of a Dip-Switch to be
programmed on 5 and 8 positions, setting relay condition,
proximity type, reset system, acceleration or deceleration.

Speed threshold SV to be screw regulated from 1 to 10.

9)

The value 10 corresponds to full range set with dip-switch.

d) Reset R, locally executable with a manual switch or remote
connections.

e) Delay time T setting screw regulation up to 30 s. This
function delays possible alarms caused by sudden torque
variations.

The function of the timers respect to the state of the relays is

diagrammed in FIG. 13.

Leds (FIG. 12) permitting to keep some vital functions under

control are also present on the panel:

f) Speed level overtaken SS with a red light switching on as
soon as the set threshold is overcome.

g) Red alarm A lighting up when the internal relay switches
on.

h) Green supply led ON pointing out that the device is
electrically supplied.

N.B.: For further details concerning electronic features and

connections, refer to the specific instructions supplied
with the device.

SPEED

1C

RELAY

LED

P
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FIG. 11

1+90]

BT
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FIG. 12

— RELAY — (E
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= ® @
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MmN T MAX
O o +—
(— -© SeT
B POINT
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M4 48.000
3 000
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@ o C__md 6.000
T ®d 3000
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6 - RECOMMENDED SPARE PARTS (FIG. 16 - 17)

When ordering spare parts, always specify model and spec. nr. marked in the positions shown in FIG. 15 (27K, 29K and 34K have got a plate
reporting serial nr. too).

6.1 Seal kit for KR/ KSD items 4-5 (5a for C.../CC...versions)-6-15-20-41 (items 15 and 20 in Viton, the others only upon request)

6.2 Fusible plug item 13a
6.3 Rubber element (for ...KRG only) item 28
6.4 Code numbers are shown on TAB. H
TAB. H
GASKET KIT FUSIBLE PLUG RUBBER
SIZE | 1186 1535 N 7018 BLOCK
K... |cK...cck.]120°C|145°C std|175°CI N°| coDE
6 AV AA AB AC | 8 BT-A
7 | BV BT-B
8 CV -
S | DV Ba | B8 | BC |1?
11 EV BT-C
12KR | FV BV

12KSD| GV CVv -

13 HV DV

BT-C
15 | kv EV
17 | LV Fv ca |l c8 |cc BT-D
19 | mv | av
21 | nv | RV 16| oo
24 | ov ] kv

27KR Qv LV CT-D/E350

20kkR| Rv | mv | ba | bB | DC

34KR| SV | NV CT-DIEAZ5

7 - O-RINGS AND BEARINGS REPLACEMENT

(FIG. 16-17)

N.B.: To hit the surfaces described in the following, always use

7.1
7.2
7.3

7.8

plastic hammers.

Drain oil from coupling by unscrewing the caps (item 13) on
cover and delayed fill chamber, and item 13a.

If the fluid coupling is supplied with a delayed fill chamber,
remove it after unscrewing item 34.

Unscrew nuts (item 11), insert 2 screw-drivers in the slot
between bearing carrier (item 14) and cover (item 3), and act
to push bearing carrier and seal (item 15) out.

Unscrew bolts (items 8 — 10), tap over the cover (item 3) to
remove it.

Remove bearing (item 16) with an extractor, as well as the oil
retainer (item 47).

Remove the snap ring (item 18) and then the impeller (item 1).

Remove screws item 9 and plate washer item 17. Bump on
plane B of the shaft (item 24 for ..KR, item 25 for ..KSD) and
slide the bearing carrier (item 23 for ..KR, item 24 for ..KSD)
away with the seal (item 20).

When reassembling, proceed inversely by replacing bearings
and all seals. Use sealing paste between the plate washer
(item 17) and the impeller (item 2).

N.B.: To lock all bolts and caps, refer to the listed torques:

TAB. K foritems 9-10-34
“ B “ 11 -37
“ E “  13-13a

FIG. 14

trasmissioni inclustr

FUSIBLE PLUG

@

120°C

\ Fusible alloy @

175°C

145°C

198°C

TAB. K
K... LOCKING TORQUE
CK... item 9 item 10 item 34
CCK... |screw| Nm }| screw| Nm screwl Nm
M5 6
6 M6 | 10 --
7-8 M6 10
9-
L M8 | 24 M8 24 | M8 | 24
12 -13
15-17-19| M10| 50 | M10 | 50
21 M12 | 85 |M10]| 50
24 M14]135| M14 15
27 135
29 M16 | 205 [M14] 135
34 M16| 205 | M20 | 400
FIG. 15

ali

Production date
(week + year)

Spec. nr.

Date (month + year)
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KRD/CKRD/CCKRD

Only for 34

@7

Only for 21-24
27-29-34

—

>

iR

FIG. 16

_®

140

38

] 29

14)( 5

12

11

7

15

26
25

TR
8)
KRG/CKRG/CCKRG

POS. NAME POS. NAME

1 IMPELLER (INNER) 25 | FIXING SCREW
2 IMPELLER (OUTER) 26 | WASHER
3—3a| COVER 27 | FLANGE G
4 O—RING 28 | RUBBER BLOCK
5—5da| GASKET OR O—RING 29 | HALF JOINT G
6 GASKET OR O-—RING 30 | HALF JOINT B
7—7a} SCREW 31 | sHAFT D
8 SCREW 31.1] KEY

9 SCREW 33 | D.F. CHAMBER
10 | NUT 34 | SCREW

11 NUT 35 | LOCK WASHER
12 | LOCK WASHER 36 | SCREW

13 | PLUG 37 | NuUT

13a | FUSIBLE PLUG 38 | LOCK WASHER
14~140] BEARING CARRIER 39 | LOCK WASHER
15 | SEAL 40 | PLATE

16 | BALL BEARING 41 | O-RING

17 | PLATE 47 | OIL RETAINER
18 | SNAP RING 48 | SCREW

19 | SEAL CARRIER 49 | LOCK WASHER
20 | SEAL 57 | VALVE ASSEMBLY
21 | BALL BEARING 58 | GASKET

22 | SNAP RING 60 | screw

23 | BEARING CARRIER 61 | LOCK WASHER
24 | SHAFT 62 | SET SCREW

i
a4’

trasmissioni inclustr

KR
16)(47)(13)(3)(1)(4)(10)(8)(3q

2
18

9
17

6

QO s

—L

H—

Only for 6~7-8

@

=Y

Joe

:

Only for 27-29-34
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FIG. 17
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KSD

14)(5)(16)(a7) (13) (3) (1 8130218
( ; ) ( ) ( ;) 12 9
1"
7 29
Y 30
15
24
Only for 6-7-8 27 =
- 20
Only for 21-24 - — - — -} —"P\@
27-29-34
7a B {17
_T e 33 - 25
O 13 50
5a - i
28
3a f
CKSD/CCKSD -
POS. NAME POS. NAME KSI/CKSl/CCKSI
1 IMPELLER (INNER) 22 | SPACER
2 IMPELLER (OUTER) 23 | SNAP RING
3—-3a} COVER 24 | BEARING CARRIER only for 6
4 | O-RING 25 | SHAFT nly for
5—5a| GASKET OR O—RING 26 | FIXING SCREW
6 GASKET OR O—RING 27 | WASHER Only for 17-24
7—7a| SCREW 28 | INTEGRAL SHEAVE
8 SCREW 29 | BOLTED SHEAVE d
9 SCREW 30 | SCREW
10 NUT 31 | WAVE SPRING =
11 | NUT 32 | COVER -
12 | LOCK WASHER 33 | D.F. CHAMBER @ il )
13 | PLUG 34 | SCREW
13a | FUSIBLE PLUG 35 | LOCK WASHER I
14-140} BEARING CARRIER 39 | LOCK WASHER
15 | seaL 47 | oL RETAINER @\ = ‘ 1
16 | BALL BEARING 50 | LOCK WASHER E/ :
17 | PLATE S7 | VALVE ASSEMBLY @—— @
18 | SNAP RING 58 | GASKET
20 | SEAL 62 | SET SCREW
21 BALL BEARING

10

ali
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FLUID COUPLING KSL FLUID COUPLING KPT FLUID
for electric motors COUPLING K
for diesel engines

Start up and variable

speed drive up to 4000 kW Start up and variable

speed drive up to 1700 kW Up to 1300 KW
-
Ce i}' T B
. £ oar

hﬂ-\{‘_‘*
PNEUMATICI CLUTCH HYDRAULIC CLUTCH GEAR COUPLING T
Up to 1200 daNm HYDRAULIC BRAKE SL Up to 500.000 daNm

Up to 250 daNm

Up to 900 daNm

FLUID COUPLING KPT POWER SHIFT TRANSMISSION ELASTIC COUPLING RBD
FOR INTERNAL , . . .
COMBUSTION ENGINE s

manual or electric selector
P.T.O. for pulley and cardan shaft up to 75 kW
up to 1700 kW

TRANSFLUID s.r.l. - Via V. Monti, 19 - 20016 Pero (Milano) Italy - Tel. +39-02.339315.1 - Fax +39-02.33910699 - www.transfluid.it - e-mail: tfitaly@tin.it

0007 150 GB



Vecoplan Hydraulic System

|
1 Hydraulic diagram
0-250 bar
@

mes 1,7 e

i 3 i 1 B 63/8 l_

! ! 1 A 63/8

g2 | |

|__|,—___1—" | R61/2

!_ 4 1 E'.:"

180 bar | “{_Il}J Ip Gars

. Q .

N

: 3,6 1/min

|

|

|

Lo e s e
Technical Data:
oil - volume 45 ltr.
oil - flow Q 3,6 |/ min.
operating pressure p 180 bar
motor power P 4,24 /5,06 HP
motor voltage V 575/60V
frequency f 50/60 Hz
solenoid voltage 24 VDCV

BAL/HY.doc V.1 HY1



Hydraulic System
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|
2 Spare Part List Hydraulic Power System

pos. no. description qguantity | part no.
1 oil container KA 45 kpl. 1 564150
2 cover of container 1 564318
3 cover of container 1 401414
4 oil filter 1 401415
5 ventilation filter 1 401416
6 fittings (kit) 1 564404
7 connecting block 1 630007
8 pressure valve 1 401527
9 spur gear pump 1 412269
10 pump mounting 1 404690
11 coupling 1 405710
12 electric motor 4,24 / 5,88 HP 1 411259
13 level control switch + thermocontact. 1 407344
14 control valve 1 406568
15 direct current magnet 1 406664
16 adapter 2 406469
17 pressure gauge 1 402573
18 pressure switch (20-210 bar) 1 412178
18.1 plug for pressure switch 1 412179
20 hydraulic diagram 10443/802013 1 802013
21 socket grey 1 402549
22 socket black 1 402550
25 motor flange seal 1 402735
26 pump sealing Abil 1 402726
27 connecting block sealing 1 402744

HY?2

V.1

BAL/HY.DOC
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