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Knowledge of this instruction manual is necessary for device operation. Please get familiar with
its contents and especially the precautions for save device operation.

Changes due to further technical development are reserved; this manual is not covered by an
update service.

© Unless expressly authorised, forwarding and duplication of this document and the
software, utilisation and communication of its contents are not permitted. Violations will entail an
obligation to pay compensation.

All rights reserved in the event of granting of patents or registration of an utility model.
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D-87527 Sonthofen
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Phone: 08321/802-0
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11

GENERAL INFORMATION

BHS gearboxes are developed to the most current know-how and , processes in
gearbox engineering for special applications, e.g. compressors, turbines ventilators,
cooling water pumps, etc.

The calculation of the gear dimensions is performed in accordance with standard
dimensioning rules, like DIN 3990, IS0 6336, AGMA 421.06, APl 613 and others.

BHS gearboxes are available in different constructions, according to different
revolutions and torques. For more information see our brochures which we send you
on demand.

BHS offers different monitoring sensor elements, e.g. temperature detectors, vibration
and speed probes.

Notes on warranty

BHS gear units must only be used under the field conditions which are described in
this instruction manual.

The manufacturer is not liable for any malfunction or damage caused by any other
than the intended use of the gear units or individual modules or parts of it. The same
also applies to any repair or other service operation performed or attempted by
persons other than duly authorized service staff. Such action will invalidate any claim
under warranty, including for parts not directly affected.

Opening or disassembling of the gear unit without approval of the manufacturer will
render all warranty claims null and void.

The manufacturer is not liable for any malfunction or damage caused by ignorance of
this instruction manual respectively non-observance of safety requirements, warnings
and cautions. The same also applies to any consequential damages.

The gear unit must be operated by properly trained and well instructed staff. The
proper operating condition of the gear unit and the associated equipment must be
verified before putting into operation.

Any device modification, particularly the removal or replacement of device parts or
the use of accessories from other manufacturers is not permitted. Mind that any such
action will render all warranty claims null and void.

Annotation: Technical device upgrading by the manufacturer are subject to change
without prior notice.
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1.2 Technical data
Gearbox data
POWET TAEING it s bbb sr bbb st as bbb snsen s 8600 kW
INPUL SPEEMA..c.vrireriiirresraisre s st ss et sss st s ss e bbb s s 1492 rpm
OULPUL SPBEU.....cuceterceecr et b s s st e b s s s et g s 7264 rpm
TOtAl WEIGNL. ...ttt st b s sr e s srssanr s sn et s 6350 kg
Assembly BEIWEEN ... s E-Motor /Compressor
Lubrication
FZG-failure load stage (DIN 51354) ... srsseasessssssssssasssesssnens min. 7
USEBA TUDFICANT ...t ss s s e s s s ns s s ISO VG 46
Gear Oil FEQUIrEMENT ...t et ssrs s s 220 l/min
Working 0il pressure (OVErPreSSUre) ... rimsisessesesossssessesssssssssssssssesns 1,8 bar g
Switch-off oil pressure (OVErPreSSUIe) ... i ssssesnans 0,8 barg
Oil IN1Et tEMPEIALUIE ...ov v er s sss e s ss s ase s sr st 45°C
Heat to be dissipated by the Iube 0il ... s 137,6 kW
Gearbox noise
Average sound pressure @ 1M ........covenmenoneesss s 90 dB(A)
Sound POWET IBVEI¥ ... ens e 107 dB(A)
For further information to the gearbox refer to outline drawing.
*Refer to chapter 2.5, "Safety instructions for the user".

13 Functional verification
Each gearbox has been checked by a mechanical test run before delivery.
The functional verification is confirmed in a test certificate.
Please also pay attention to the notes in case of shipping damages (refer to chapter
3.2).

14 Terms of Delivery
The general terms of delivery of BHS Getriebe GmbH, Sonthofen are valid in their
actual version.
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2 SAFETY INSTRUCTIONS
The following instructions include fundamental notes and warnings which have to be
observed for installation, operation and maintenance.
To fulfil the safety aspects, these instructions must be read in particular before
performing any installation, operation or maintenance work.
21 Symbols for important instructions/operations
The following symbols are marking important manual instructions. Disregarding these
instructions may result in damage to the equipment respectively in injury to the
operator of the equipment.
NOTE
This symbol (hand) indicates an information, which should be
especially observed.
CAUTION
This symbol (warning triangle) indicates danger to the equipment.
WARNING
This symbol {varying with each danger) indicates danger to personnel.
The symbol shown warns of dangerous rotating parts.
GB 7/39
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2.2 Personnel qualification
Operation, maintenance and service work must be performed by properly qualified
personnel. The specific areas of responsibility must be observed and inspected by the
customer.,
Personnel without the specific qualification must be properly trained before working
at the equipment. Ensure that the necessary operating instructions have been
completely understood. This encloses all actions on installation, connection, operation
and maintenance.

2.3 Non-observance of safety instructions
Non-observance of the safety instructions may result in serious damage to the
equipment and the direct environment as well as in serious injury to the personnel.
In addition this will render all warranty claims of the manufacturer null and void.

2.4 Safety regulations
Together with the instructions in this manual, the relevant national safety regulations
as well as the legal directives for installation, commissioning and operation of the
plant and the corresponding prevention of accidents regulations must be observed.
The following are safety regulations in the EU:
DIN VDE 0100
DIN VDE 0113
EN 60204 Part 1
EN 50110-1 VDE 0105
Beyond this the internal safety precautions and regulations of the company must be
observed by the personnel.
The customer is responsible for the observance of all legal directives and regulations
at the plant.
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25 Safety instructions for the user

Rotating shafts of gearboxes must be protected and not be touched during operation.
Itis recommended to use coupling covers.

NOTE
Gear specific technical data must be noticed.

WARNING
Safety devices must not be dismantled during operation.
Danger of injury!

According to the third rule concerning the machinery safety law (machinery noise
information rule — 3. GSGV), the following data is provided about gearbox noise:

e The sound pressure level quoted in the "Technical Data” chapter is the mean
value.

e The measurement is performed at a distance of 1 m from the surface of the
gearbox, at the height of the shaft center line

e The measuring process takes place according to DIN 45635-01-KL2 or DIN 45635-
01-KL3 and DIN 45635 part 23.

NOTE

We are firmly instructing that in the installed state, some coupling and

installation circumstances beyond our control could cause substantial

changes of noise emission as a result of solid-body sound

transmission, ensuing mutually from the aggregates in addition to

secondary emission from neighboring components.
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26 Safety instructions for installation and maintenance
At the plant, the customer is responsible for carrying out installation and maintenance
work only by qualified personnel..
WARNING
It is only allowed to work on gearboxes when the plant is in standstill.
Switch off the complete plant and protect it against switching on.
Attach the following warning sign:
Do not switch on! Personnel is
working on the plant.
NOTE
Refer to chapter 7 for further maintenance instructions and the
scheduled maintenance!
2.7 Safety requirements for spare parts
The manufacturer is not liable for any damage caused by unauthorized work,
particularly as the result of any removal or replacement of device parts or as the
result of using spare parts from other manufacturers than BHS.
Such action will render all warranty claims null and void.
Changes and modifications at system components must be carried out by service staff
of the manufacturer or persons expressly authorized and trained by the manufacturer.
Use original spare parts from BHS only.
NOTE
For further information about original spare parts from BHS refer to
Chapter 8 respectively to register IV of this instruction manual.
28 General summary of safety requirements
Safety and reliability of the gearbox can only be guaranteed when observing all of the
installation instructions, operation instructions and the system parameters of the data
sheets (Chapter 1.2).
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3 PACKING, SHIPPING, STORAGE, WASTE DISPOSAL
3.1 Packing
If not desired by the customer otherwise, the gearbox is dispatched on a stable
wooden base ready to build in. Every opening of the gearbox is closed with a lid or a
plug. Modules and attachments to be dispatched separately are packed in wooden
boxes.
Spare parts are normally provided with wax-based conservation (e.g. Tectyl),
wrapped in aluminum-coated paper or polyethylene flat foil and dispatched in stable
wooden boxes.
3.2 Shipping
CAUTION
Observe the shipping dimensions and the maximum save load of the
transporter,
Please refer to the shipping documents for the exact weight.
Observe the shipping and loading
instructions on the wooden base
respectively on the- shipping
container. The following means:
T Fragile ware
A, )
| Protect from moisture
J
H Upside
§ Sling here
Al Do not lift with a fork Example of a shipping container
stacker
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The transportation of the gearbox has to take place cautiously in order to avoid
damages through an exertion of force or careless loading and unloading. Adequate
loading security devices (transport belts, anti-skid devices etc.) should be provided
during shipping. High temperature fluctuations and strong impacts should be avoided.

CAUTION
The gearbox may only be slung at the points provided! For this, see
also the gearbox installation plan!

VERY IMPORTANT!
Please exactly observe our instructions in cases of shipping damage.
If you don't observe the formal requirements the transport insurer is

not liable.

NOTE

The shipping documents contain a red information sheet which eases
handling in case of shipping damages.

If this sheet is missing in the shipping documents, you can simply copy
the following page to handle shipping damages.
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To determine the extent of shipping damages, consult the commissioner of the transport
companies timely, according to their relevant regulations. This guarantees the claims for damage
in your interest.

EXTERNAL RECOGNIZABLE DAMAGES OR LOSSES
— Damages or losses must be attested on the way-bill by a specific note hefore taking the
ware. On railway transports demand a factual statement from the railway company. On

postal transports the damage has to be attested in writing before taking damaged packets
from the postal service.

NOT RECOGNIZABLE DAMAGES

— Inform the transport company immediate and in writing about damages which expose
during unpacking. Observe the following terms for notification:

a) POStal SEIVICE ..vveierirr st sr e e Immediate (not later than 24 hours) after
delivery by the transport company.

b) Railway COMPany ... Not later than 7 days after delivery
by the transport company.

c¢) Forwarding agency transports
together with railway transports ..o Not later than 4 days after delivery
by the transport company.

The following text is recommended to use for the required notifications to the transport
companies:

To the goods offiCe IN ... st esr s
(respectively to the postal service, forwarding agency, transport company).

has been taken without reclamation since no external damages were recognized. However on
opening the consignment there was found out that the content has been damaged and / or stolen
during shipping. We consider that you are responsible for the damage occurred. If itis necessary
from your point of view you can convince yourself

IN OUF COMPEANY..trivirirseisessensseserssessss st s sses s s seessnsas s ssss s st snsssrssessssssansssesssssessenses
in our depot (road, number)
about the extent of damage.

In addition we would like you to inform the sender of our company by telling us the number of the
delivery note and / or the bill number.

BHS
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33

Storage

In case the customer does not persist on special preservation rules, our gearboxes
are delivered in preserved condition under use of our test stand preservation oils of
the ARAL Konit series or equivalent types.

These oil types are highly endurable (FZG-standard test DIN 51354/2 Load Stage 10)
and correspond in their viscosity to the IS0 viscosity classes VG 32, VG 46 or VG 100

Without additional packing but with all gearbox openings closed (delivery state), the
corrosion protection with the oil types mentioned above would last for approximately 6
months.

CAUTION
Storage is only allowed in a well ventilated room under normal
temperature conditions and a non-corrosive atmosphere!

If the gearbox has been taken in operation after delivery even for a
short time (e.g. on a customer test stand), then the protection against
corrosion would be washed out and thereby raised.

Should you have questions regarding long-term conservation, please contact our
Service Department (for the address refer to Chapter 8)

The above mentioned preservation oils as well as equivalent products of other
manufacturers can be used for subsequent treatment of preservation.

If a further test run becomes necessary, we recommend a preservation test stand oil
to the customer. This type of oil sticks to the moistened surfaces and protects against
corrosion. The maximum reachable preservation time will be given by the
manufacturer of the oil. The remaining oil is usually compatible with the later used
kind of oil. But always customer and oil manufacturer may decide whether the
remaining test stand oil must be washed out.

CAUTION
We are expressly warning against the use of preserving wax or similar
agents inside the gearbox!

These preservatives can lead to clogged lubricant jets, lubricant sprays, small
lubricant holes and to clogged or damaged filter elements. When applying such
agents, the gearbox should be dismantled and carefully washed prior to starting.
Opening the gearbox is only allowed to BHS service personal {refer to Chapter 1.1,
Notes on warranty).

GB
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34

For an external preservation of metallic bright parts we recommend the application of
tangible (when dry) type of wax products as Tectyl 846 or something similar.

External preservation is to be washed carefully before further assembly or installation
inside the machinery is done. Parts not delivered with the gearbox in the mounted
state should be cleaned as mentioned above; the same applies to spare parts.

We recommend cold cleaner (e.g. Eskapon) for washing. You should certainly prevent
the cleaning agent from entering into the interior of the gearbox..

CAUTION
When using a cleaning agent, the respective working rules and
instructions of the manufacturer should be observed.

Waste Disposal

In addition to the details given here, observe the relevant national
waste disposal provisions and legal requirements.

e Housing parts, gears as well as gear shafts shall be disposed of like steel scrap.
The same goes for parts made of gray cast iron if they are not collected separately.

e Sealing rings and hydrodynamic bearings are partly made of nonferrous metal and
shall be disposed of accordingly.

e Waste oil shall be collected and disposed of according to regulations.

GB
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4 DESCRIPTION

4.1 Design
The design of the BHS gearboxes is determined by the latest research and
developments in gearing technology and by the requirements of the main applications.

41.1 Housing
Gearcases are of massive and rigid designs assuring optimum vibrations and noise
damping. Amply dimensioned inspection holes allow an easy inspection of the gear
sets.

41.2 Gear set
The gear sets are designed as single stage, parallel shaft gears. All gearings are
manufactured from high alloy steels, hardened and ground.

413 Bearings
The shafts are running in easy to service and split hydrodynamic bearings of a high
load carrying capacity and stable running behavior also under partial load.
An adjustable radial bearing at the pinion shaft or at the gear shaft allows to optimize
the tooth contact pattern for full load. The adjustment of the bearings to correct the
tooth contact pattern may only be done by BHS service personnel.
Axial forces are absorbed by an axial bearing.
A hydraulic jacking oil system for the slide bearings is provided in case of severe
starting conditions.

41.4 0il supply
The gearboxes are lubricated via a central pressure oil supply. Every bearing and
gearing is fed with oil separately, via interna! connections.
The oil leaving the lubrication points is collected in the oil sump, from where it flows
back either directly or through a conduit to the oil tank.

415 Seals
For static sealing of the partition joints, a non-hardening surface sealing is used.
The shafts are sealed with contact-less labyrinth seals. These are made of two
pieces.
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4.1.6 Instrumentation

Instrumentation supplied by BHS is described on the outline drawing, register Il
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5.2

5.2.1

ASSEMBLY AND INSTALLATION

Preparing the gearbox
e Carefully remove the packing material completely.

& Remove corrosion protection on shaft ends just before the couplings are mounted.
For the cleaning agent refer to Chapter 3.3, "Storage”.

e Clean the base surfaces.
e Putthe gearbox onto the base.

e Mount loosely delivered sensors and parts only after the installation, so long as
conditions allow, in order to avoid damages.

Mounting instructions

Coupling hubs will be mounted onto the shafts and misalignment of the coupled shafts
will be corrected. After the alignment and mounting of the gearbox on the base, the
pipes of the pressure oil supply will be laid.

Mounting the couplings

If the coupling is mounted at the customer, the coupling hub must be cleaned

carefully and mounted either with suitable mounting device or mounted by warming-
up the gear shaft.

CAUTION
Do not use impact tools!

NOTE
Use suitable dismounting devices for dismounting coupling elements
from the shafts,

All gearbox shafts are carefully dynamical balanced. If the coupling hub is mounted
later, verify if further balancing is necessary.

GB
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b22

Alignment of shafts

For aligning the shafts refer to guideline VDI 2726, "Alignment of gearboxes” as well
as to the operating instructions of the coupling manufacturer.

It would be an advantage to correct first the angular alignment before correcting the
radial alignment. When the angular alignment is done, the shafts remain to be
corrected only axially parallel in horizontal and vertical direction.

In the operation state, the shafts to be coupled must be in true alignment, so that
disadvantageous effects cannot influence either the safety or on the connected
machines. This also applies to the application of flexible couplings. Note the alignment
tolerances of the plant and the coupling manufacturer.

Following effects for shaft alignment must be considered when shaft alignment is
done:

e Heat dilatation of the machine foundation

¢ Heat dilatation of the machine housing
e Deflection of the machine shafts

e Variation of shaft position during operation condition against mounting condition
because of shaft displacement in bearings, bearing loading, hydrodynamic
lubrication and tooth forces on gearboxes.

e Slant positioning of the shafts because of outside mounted masses.

NOTE

Displacements which can be expected in respect of the gearbox can

be determined on the alignment diagram in the appendix.

For the admissible alignment tolerances of the inserted coupling please see the
operating instructions of the coupling manufacturer.

CAUTION

If a very heavy coupling is mounted onto the low speed shaft

the displacement of the center of gravity may cause an overturning of
the gearbox.

Overturning of the gearbox must be avoided in any case. Therefore the shaft must be
supported near the coupling and the central position has to be determined by means
of a dial gauge. After the first times of running under full load the accuracy of the
alignment should be ascertained once more.

GB
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5.2.3 Mounting the gearbox

The gearbox has to be fastened on a foundation absorbing reaction forces and
torques. Avoiding deformations and vibrations it is necessary to use a stiff
construction of the foundation with plane horizontal and clean surfaces. The mounting
of the gearbox has to be done as follows:

The gearbox is fastened on its location on the foundation, using fixtures (e.g.
tapered pins or parallel keys).

When tightening foundation screws, ensure that the tightening torque is uniform, in
order to avoid deforming the housing

After tightening the gearbox on the foundation, it is necessary to recheck the
alignment of the shafts relating to the demanded accuracy.

Housing deformations result in an unfavorable variation of the tooth contact pattern.

The reference surfaces at the two front sides of the gearbox are used for ascertaining
and eliminating housing deformations. This has to be done as follows;

L]

Remove the protection cover of reference surfaces.

Put a bubble level (precision 0.05 mm/m) on the first reference surface and read the
horizontal deviation (for definition of (+) and (-) refer to next page).

Repeat procedure with the second reference surface.

Beside the two reference surfaces the actual value is imprinted. The difference
between the read horizontal deviations must correspond to the difference of the
imprinted actual values.

Level the gearbox until the difference correspond. For this put shims between
gearbox and foundation. A twisting of the gearbox up to 0.1 mm/m is acceptabie.

Preserve reference surface (rust protection).
Reconnect the protection cover on the reference surfaces.

The following table and figure illustrate the correct gearbox:

Ref. surface Imprinted actual value Read value
| 0,70 mm/m 0,05 mm/m

i -0,15 mm/m -0,20 mm/m
Difference 0,25 mm/m 0,25 mm/m

Definition for (+) and () values on reference surfaces

GB
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Precision
[ ] — — Bubble level
“:5’1 | | — | == i
%ence surface \ Low Speed Side
C—

(Pt == ()

ﬂ___gs——f_"—!r"fd—’ ‘“-——"—;‘:3?__1____
(=) {(—)
524 Mounting of the pipes
Mounting of the pipes must be done in such a manner, that no impurities, transported
with the lubricant can get inside the gearbox.
Impurities in the lubricant are damaging or prematurely destroying the slide bearings
and running teeth. Special care should be taken to ascertain that these pipes are free
from scales and slag particles in their interior after welding (if possible the pipes
should be washed with acid or welded with protective gas).
Both the suction pipe and the return pipe should lead to the oil tank, with as short
length as possible, without sharp curves.
CAUTION
It should be ensured that neither gearbox nor pump parts become
subjected to deformation by connected lubricant pipes.
Deformations caused by lubricant pipes can be avoided under use of expansion joints.
The lubricant return pipe from the gearbox to the tank should be laid inclined as much
as possible.
The following lubricant velocities should be reached:
e Suction pipe 1.0to 1.5 m/s
e Pressure pipe 20to2.5m/s
e Lubricant drainage pipe <0.15m/s
GB 23/39
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5.2.5 Flushing of the pipes

Prior to initial starting, the whole pipe system should be flushed for several hours,
using the auxiliary oil pump. Thereby, the oil inlet to the gearbox should be separated
(insert blanks) and led to the tank via a provisional oil pipe. Flushing through the
gearbox is not permitted.

Care should also be taken when flushing the pipes so that no dirt collects at the
blanks, and eventually drop into the gearbox when the discs are removed.

CAUTION

After flushing the pipes it must be checked whether all blanks are
disconnected from the gear oil input.

5.3 Oil supply

5.3.1 Lubrication oil supply

Lubrication oil for the lubrication and cooling of the gearbox avoids scuffing at the
high loaded tooth flanks. The lubrication oil supply of the gearbox is integrated in the
lubrication system of the unit mutually using the pressure and temperature control. It
should be ascertained that the oil is running calmly and free of bubbles into the
gearbox

The oil temperature at the input of the gearbox can be taken from Chapter 1.2,
“Technical Data”.

The lubrication oil of the gearbox must be refined by means of filters. Following notes
must be considered:

e The oil filter must filter dirt particles until a size of 25 um
e Afiltration is recommended according to fineness class -~/15/12, IS0 4406
e Bypass micro-filters are recommendable.

e In the initial operation period, the filter must be cleaned frequently.

5.3.2 Lubrication oil pump

In many cases the lubrication oil supply will be done by a lubrication oil pump
mounted at the gearbox (refer to pump documentation in Register V).

The pump is sucking up the oil with an underpressure which can be taken from the
gearbox outline drawing.
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6 OPERATION
6.1 Commissioning
The delivered gearbox has been submitted to a mechanical test run. If no other
special agreements are made and installation conditions are fulfilled the gear box can
be taken into operation according to the commissioning procedure as described in
chapter 6.1.1.
The exact working oil pressure has to be noted and can be referred to on the
nameplate. Further technical data are shown in chapter1.2.
CAUTION
Changes on bearings and lubricant devices may not be implemented
without the permission of BHS!
CAUTION
During the initial operation period, filter elements should be cleaned at
shortened intervals.
After the first 200 service hours, a first oil sample should be taken and its
characteristics analyzed (refer to chapter 7). The filter elements should be cleaned or
replaced if necessary.
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6.1.1

Commissioning procedure

Step

Activities

1

Mounting of the gearbox according to chapter 5

2

Check list A according to chapter 6.1.2,
e All points okay continue with step 3.

o If faulty, stop the commissioning process and repair the defects.
Restart with step 2.

Start the oil plant.

CAUTION
Observe the guidelines given by the person responsible for
the complete system!

CAUTION
Observe the guidelines of the oil supplier!

Check list B according to chapter 6.1.3.
e All points okay continue with step 5.

e If faulty, stop the commissioning process and repair the defects.
Restart with step 2.

Start the plant.

NOTE
During the starting phase, monitor the behavior of the plant,
especially vibrations and noise.

CAUTION
Observe the guidelines given by the person responsible for
the complete system!

Check list C according to chapter 6.1.4.
o All points okay continue commissioning process.

e |f faulty, stop the commissioning process and repair the defects.
Restart with step 2.

GB
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6.1.2

6.1.3

Check list A
Check the gearbox prior to starting:

Inspection cover closed.
Temperature and shaft vibration sensor installed and connected.
Unused connection holes closed with metal plugs.

Oil inlet and outlet pipes connected and sealed, all closing discs removed (see
chapter 5).

Sense of rotation checked prior to coupling the driving machine.

Alignment of individual aggregates according to the alignment instructions
(prepare a report of actual values).

Screw connections provided on the shaft line fitted according to supplier's
instructions (tightening torque or bolt extension).

Tightening torque of foundation bolts checked.

Gearbox connected to earth.

Pressure gauges installed right at the entry of the oil into the gearbox.
Couplings mounted and checked according to supplier's instructions

Driving machine, engine, oil system etc. checked according to supplier's
instructions.

Axial assembly dimensions according to outline drawing.
Devices to avoid shaft currents installed.

Loose parts such as tools, free hanging cables etc. removed away from rotating
parts.

Protective devices installed.

Check listB

Check the oil supply of the gearbox prior to commissioning the machinery:

QOil pressure p, at oil inlet.
Nominal value: See chapter 1.2, “Technical data".

Oil temperature Ty; at oil inlet:
Nominal value: See chapter 1.2, "Technical data".

Bearing temperature T, at the bearing metal.
Nominal value: T, approximately T, .

Check whether oil system are tight.
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6.1.4 Check list C

After commissioning, check the gearbox at nominal speed, at nominal load and upon
reaching the steady condition:

{2)

{3)

Oil pressure p, at oil inlet.
Nominal value: See chapter 1.2, "Technical data".

Oil temperature Ty, at oil inlet:
Nominal value: See chapter 1.2, “Technical data".

Bearing temperature T, at the bearing metal.
Nominal value: T, < Ty pam”

Check weather casing, oil pipes, partial joints, instrument connections and sealing
ring are tight.

Casing vibrations v
Nominal value: Vag < Vet ptarm -

Shaft vibrations s.
Nominal value: s < sy, -

Noise L;,, summed level (mean value at 1 m distance).

Nominal value: According to regulation®?,

Alarm and trip values for vibrations according to outline drawing.
Refer to chapter 2, "Safety instructions”

The bearing temperatures measured during mechanical test run do not allow a
reliable assessment of the full load temperatures. It is recommended to adjust the
alarm values not before the real indications are stabilized under full load with
regard to variations of the oil inlet temperature.

The alarm value should be set 5°C above the real temperature indication under
full load, the trip value should be set5°C above the alarm value.

The limits given on the outline drawing must not be exceeded.
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6.2

6.3

Operation

During operation the gearbox should be checked continuously in accordance to
check list C. In the event of substantial deviation from the mentioned operation
parameter, the plant should be switched off immediately and the cause investigated,
in order to prevent a gearbox failure.

Lubrication oil and filter elements should be checked regularly (refer to chapter 7.1).

Slow down and standstill

Also during the slow down period, the gearbox has to be fed with sufficient lubricant.
The indicated gearbox switch-off pressure, the "Plant-Quick-Stop” must not be fallen
short of (switch on the auxiliary pump). Check at which oil pressure the auxiliary oil
pump begins to work.

It is recommended to keep running the auxiliary oil pump even after standstill of the
plant until the gearbox and lubricant have considerable cooled down. Thus the
formation of condensed water inside the gearbox will be prevented.

If the standstill period extends over several months, preservation measures will
become necessary for the gearbox (refer to chapter 3.3, ” Storage”).
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1.1
111

SERVICE AND MAINTENANCE

For all service and maintenance works, chapter 2, “Safety instructions” is to be
observed!

NOTE

All maintenance and repair works may only be performed by
competent personnel.

Inspection and maintenance

Notes for inspection and maintenance

The operating performance of the gearbox or the whole plant is to be submitted to a
continuous monitoring process. Reasonably, this should be realized with a kind of an
automatic system.

Following items have to be noted especially for inspection and maintenance of the
gearbox:

The oil filling of the lube oil system or the system itself should have to be checked.

Any changes are to be reported immediately to the person or authority responsible

for the operation, or if necessary the machinery should be brought to a standstill
immediately!

At continuous operation, the inspection of the whole gearbox (bearings, gearing,
lubricating devices, etc.) is recommended at 2 to 3-year intervals or the adjustment
to inspection schedules of the adjoining machines.

Please be aware that maintenance and repair work may only be performed by BHS
fitters.

CAUTION
Operation faults, which result from inadequate or inappropriate

maintenance, may involve high costs of repair and long standstill
periods.

Spare parts may be ordered using the attached spare parts list (refer to register 1V).

For further information please contact the specialists of our service department.
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71.1.2

Maintenance of the oil

Quality and maintenance of the oil and fineness of the filters have a positive influence
on the preservation of the failure load stage. Micro filters, mounted in bypass will
increase the durability of the lubrication oil efficiently. It is also useful for a good oil
maintenance to remove the condensation water at the lowest point of the oil tank.

CAUTION

You should pay particular attention to the fact, that no dust penetrates
into the oil system, even during inspection or other times of standstill.
Please bear in mind that the lowest failure load stage required for a
gearbox must be retained practically throughout the whole life of the
lubricating oil.

It has to be ensured that the quality of the oil corresponds over the hole working time
of the gearbox to the data given in chapter 7.1.3.

Because of this the lubrication oil has to be checked and perhaps changed according
to the information given by the manufacturer of the complete plant.

A precise analysis of the oil has to be performed according to the
requirements/recommendations of the oil manufacturer or when color of the oil has
changed substantially or not later than 4000 operation hours.

Following approximate values can be taken for the assessment. But only a detailed
check can show whether single values can be exceeded.

e Consistency +10-15% Opposite to origin state
e Viscosity +10-15% Opposite to origin state
e Neutralizing number Origin value + 0,5 mg KGH/g

e Infrared diagram when origin diagram is changed

e Impurity min. class of purity —/15/12 to IS0 4406

Before filling the oil system, the oil tank, oil filter and the pipes have to be cleaned
thoroughly.

NOTE
Rules for disposal waste of oil and filter elements must be noticed.
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713

Selection of lubricating oils for high capacity gearboxes

Usually the gearbox will operate in a common oil circulation with several machines.
For this reason oil producers developed special types of oil, which become fair the
request of the different applications.

The following points are to be particularly considered:

e Qiltype Industrial Ol IS0 6743-6
e Viscosity See chapter 1.2 IS0 3448
e Failure load stage See chapter 1.2 IS0 14635
e Flash point >200°C IS0 2592
e Additives No zinc-dithiophosphates (ZnDTP)
¢ Undissolved air in oil max. 2 %

supply

CAUTION
@ A low flash point may result in spontaneous ignition of the lube oil.

NOTE

Obtain written confirmation of the failure load stages of these oils from
your oil supplier.

Higher FZG failure load stages are not disadvantageous for the
gearbox.

The technical services of the oil producers should be included to the lubricating oil
selection. All possible loads soiling the lubricant oil are to be declared to the oil
manufacturer (e.g. condensed water, water vapour, process gases etc.).

CAUTION
Synthetic lubricants may only be used after consultation and permission
of BHS.

For reasons of operation safety no oil containing zinc-dithiophosphate
(ZnDTP) may be used in BHS gearboxes.

Scientific investigations have shown that lubricating oils including the oil additive
zinc-dithiophosphate (ZnDTP) may react with copper in the oil system.

Since the oil circulation system contains copper-bearing items (e.g. oil cooler, copper
plated teeth) resulting deposits may damage the gearbox.
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Lubricating oils have to be kept basically in clean closed containers (doses, cans,
barrels) in order to avoid the penetration of dust and humidity into the interior, and to
keep the risk of oxidation with air as low as possible. The storage location should be
dry and cool. Moreover, the instructions of the oil manufacturer should be observed.

12 Repair
With the beginning of the repairs is to be waited until oil and gearbox are cooled down
(danger of scalding or burn)!
NOTE
With all repairs, chapter 2 "Safety instructions” is to be particularly
considered.
WARNING
All repairs may be executed only in the standstill of the gearbox. It
must be guaranteed that the plant cannot be set into operation while
working on it.
CAUTION
Larger components or modules are to be fastened carefully to the
lifting device while removing or mounting
Only use suitable and perfect lifting device and lifting attachment!
Stay of persons under the floating load is forbidden!
Additionally to this manual the generally accepted legal and other obligatory
regulations are to be observed for accident prevention.
While standstill of the gearbox a visual check of teeth can be made regarding the
tooth contact pattern and the abrasion. To do this the inspection cover must be
removed and the shafts be turned. The evaluation must be executed by expert
personnel or by our service department.
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1.3 Troubleshooting
The following table serves the definition of possibly occurring disturbances at the
gearbox. If disturbances occur during operation, which are not specified in the table,
we recommend to contact our service department.
Fault Possible causes Measures
Oil pressure low |- Pump damaged, - Repair pump, check valve or
or irregular Safety valve damaged repair
or not correct adjusted
- Filter clogged - Clean or perhaps change filter
- Airin the inlet pipe - Repair leak
- Oil level low in oil tank - Find cause, refill oil
- Leak in oil pipe - Repair leak
- Oil pressure insufficient - Increase inlet pressure,
perhaps enlarge diaphragm
High bearing - Oil pressure insufficient |- Check oil system, increase
temperature in the bearing quantity of oil flow to the
: gearbox
- Oil cooling insufficient - Check oil cooling unit,
change heat exchanger
- Misalignment of the shafts |- Realign the gearbox
High gearbox - Quantity of oil flow too - Check oil pressure, check
temperature high whether orifice has been
dismounted erroneously
- Oil return insufficient - Enlarge oil return and check
slope of pipe system
- Foaming of lubricant oil - Change oil,
inform oil manufacturer
GB 36 /39




BHS

GETRIEBE

T0700_01

Fault

Possible causes

Measures

High vibrations

- Failure in balancing
- Misalignment

- Deformation of gearbox
housing

- Shaft bent

- Bearings damaged or
used up

- Tooth system damaged

- Balance the shaft
- Check alignment
- Check foundation

- Check true running of shaft
- Mount spare gear set
- Change bearings

- Mount spare gear set

Unusual noises

- Oil pump damaged
(when directly mounted
pumps are used)

- Toothing damaged

- Bad tooth contact
pattern

- Change pump and drive unit

- Mount spare gear set

- Check foundation,
new alignment

Tooth damaged
(scuffing,
corrosion,
overheating)

- Viscosity of lubricant oil
insufficient

- chemically aggressive
constituents in the
lubricant oil

- Oil supply insufficient
at gearing

- Dirtin lubricant oil

- Change lubricant oil,
inform the oil manufacturer

- Analyze oil, change oil,
inform the oil manufacturer

- Check oil system, clean nozzle
orifice
- Clean system and gearbox

Tooth breakage

- Bad tooth contact
pattern

- Impactload, caused by
foreign matter between
the teeth

- Fatigue damages

- Check foundation, new
alignment, mount spare gear
set

- Mount spare gear set

- Mount spare gear set
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SPARE PARTS

When placing orders for spare parts, please use the attached spare parts list in
Register IV.

We only give a warranty according to Chapter 1.1 for spare parts and accessories
supplied by us.

We expressly inform you that we do not approve spare parts from other suppliers.
Installing such products therefore can under circumstances impair the safety. We rule
out any liability for damages which result from using non-original spare parts and
accessories,

Please be aware that there are production and delivery specifications for original and
non-original parts and we always offer you spare parts according to the latest
technical standard and legal directives.

For the most prompt processing of your spare parts order the following data should be
quoted:

— Serial No. as per nameplate

— Type of gearbox as per nameplate

— Part-no. according to Register IV
— Denomination according to Register IV
— Quantity

Likewise for other correspondence, please always quote the serial number of your
gearbox.

Thus the processing of your order will be quickened significantly.
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The following is our address for service and spare parts sales:
BHS Getriehe GmbH
"Service Department’
Postfach 12 51
D-87516 Sonthofen

Phone: (08321)802-0
Divisions:
Sales, spare parts: -541
Sending of technicians: -541 or -540
Technical advice: -541
Telefax: +49 8321 / 802-545
eMail: info@bhs-getriebe.de
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Job No.: 517815.25 KOSAIR 2004

Aligning Scheme

L

“\al——*’ \

Low speed shaft High speed shaft

]

L /"
fixed

Alignment values are constituted of the following components:
(Values are based on a temperature difference of 42°C)

Due to housing heat-up |Due to bearing| Total [mm]
temperature [mm] clearance [mm]

HS shaft: x-direction 0,00 -0,09 X1l = -0,09
y-direction 0,30 0,21 Yl = 0,51
LS shaft: x-direction 0,24 -0,09 X2 = 0,15
y-direction 0, 30 0,09 Y2 = 0,39

Lenght Expansion: Pinion shaft: 0,21 mm

Wheel shaft: 0,30 mm

The above given theoretical shaft displacements (radial displacements) are

based on the following values

Alignment temperature (room temperature) [°C)
Pressure angle of gearing

Bearing clearance of low speed shaft [mm]
Bearing clearance of high speed shaft [mm]
0il inlet temperature [°C]

0il heat-up temperature [°C]

BHS-Getriebe GmbH

20
20,0°
0,270-0,319
0,240-0,283
45
17

29.11.04 Fischer / TTA




GETRIERE -S000_01

Il Terminal diagram

GB [FA



18 €

i . .. _ RFE] ‘w.mgm_ “adsan waoN| swey wnieg| BunJdepusy
T ‘18 GT8/TG - "UN-M l h0OZ ¥IHSON 383TY139 Z-£97H nan| -de9
.L - — WHYGHBIO 9NIYIM m I m nH| ‘qJeeg
-] gh '00T/£G9009 : "¥N-Z NHTINIUWITH X09 Y¥YH39/3931YL39 hOOZ "AGN '9Z| ©n3eq| nIH | G020 12 [
z
0°006CHhG00T :  "ON-OMYQ NOILHIIHLISNI 33S SINIOd INIMASHIN ¥O04
0-°0065hGC000 : YN-7 NHIJNHENI JHIIS ONNNOWONZNITI3LSSSIW ¥3nd
30TS HDSS3YJWOD J1TISUOSSIAYLWON 30IS ¥OLON JLTISYOLON
ONINH3G THIXH Y3IOHIIHIXH ONIYH3E THIXH HIGHITHIXY
DZDDMD\ZZHIUM =(N9g L4HHS N33HNM IANIMAHY 14HHS “133HM ERRrhid-k
3LIHM/9I3N = HA I 3uyds /€2773L | [ 3wbds ce/7T3L |
M0T134/9739 = 3A
g34/10Y = 0¥ |1HJ — N leJ — S
MY dS 3¥HdS
S.0LlY ¥04 3003 ¥n00703 71l 111 0Tl 51
“1Z2D “I1-D “I12DD _1-D
JYHdS o| =| <| = o| = M M W uMn M M M M M N
3AY¥3S3Y = I B gl T g Z
+ ................. + + + + + + + + + + . JLx
09 6h 8h Lh gh Ch hh Eh Zh Th Oh BE ge LE Qg CE he 43
GOOTTEr X089 THUNIWMIL/NILSHMINIWHITA
J0IS ¥OSS3UWOD JLTISYOSSININON 30IS ¥OLOW 3LT3syolon 307IS YOSS3YLWO03 JLI3SUOSSIUIUNON 30IS HOL10W 31I3SYOL0M
ONTIY¥BE38 I8TIOHY HIGHIHIAHY aNIY¥H3Ig THTIOBY H3IgHTIIHIOBY gNIN¥H3Ig BIOHM WIPHIIHIAHY AONINH38 IHIOHY YI9HTIIBIOHY
LdHHS NDINId IIIIMIZZLTY L4HHS NOINId 3TTIMIZLTY 1dHHS 33HM ERRELEL] 1d4HHS T3IHAN ERREL TR
[ 3ugds ehzTTal | [ 3yyds ohzT73L | I 3wbds ec/TT3L | [ 3yyds 0£/TT3L |
“ JYHdS : “ ENLPRS “ : ENEEN “ M JYHdS m
8y /1 81 gl hi €l ZL Tl
12D 1o D) _1-D _I-D _I1°D _1-D 12D
(w33 = < pos] o = - - o = =< el o = -< pm el & = - - [« = - - D = =< 2 o = -< =
= o o m o =z =g m o =z = m o =z g m o =z = m o =z = m ju) P =X m o pd = m fuov)
o joe) o o [ o o o
ZE ﬁm+am%mm+ 87 NN+QN+mN+ hZ mN%NN+ﬁN+ 0z mﬂ+mﬂ+mﬂ+ a1 m.ﬂ+:ﬂ+mﬂ% ey ﬂﬂ+0ﬁ+ B N+ mnﬂ m+




RECHTS/RIGHT

EhLTT

SEITE/SIDE D
27 0MM

Ix

HHOZLZ
g 30IS/3113S
WO1109/N3LINN
| — ]
I I
J1U7d 3GNETd IT79HACHIY 03ITITHONN
1Nd1N0 Y3NBLSNI/9NHASAUNIANMH 1
o NOTLISOd HIXYH
3 Zh{TT 19 8
Eg HIZLITOINA AW Eg
o 009~004-0T3-000 ol 18 Zh(1T 39
O| -103-008-TOH-ZOEWL o
o HILLTHSNYYL
NOTLH¥ETA L4UHS o 0 NOTLHMETA LIUHS
518 ehstT IX | S S OhTT IX |9
8 HIFLITOIYd "¥dH 8 8 HIILITOANd “¥dU 8 0h{TT 3X
o 069-004-203-000 b o 009-003-203-000 o|8s
O| -T03-008-008-TOEML o O! -103-c08-00B-TOEML o
WILITWSNYYL I} e) ¥ILLTHSNHYL
s
—
w. ug
03¥IN03Y 03¥IND3Y e
8s YILLIWSNYYL ON YILITWSNHYL ON 9s a <
e
o
—
(%)
hOOTTYr ONISNOH ITNA0CW HMOLIWIXOMd
dSNIHHIOYOLIWIX0OYd T
[ 1
{ i
H 301S/3113S
d01/N340
38044 ATLIN3d HYOSNIS
YIWHININUSONNINIMHISNITIIM © Y3IH3INS

NPT

172"

600545900. 0

FUER MESSSTELLENZUDRDNUNG SIEHE ENBAUPLAN Z-NR.:

CABLE GLAND SIZE:

600545900. 0

FOR MEASURING POINTS SEE INSTALLATION DORWG-NO.

N
@
m
~
o
ig]
KR
[ee]
[N
[« & [y T
r Te)
.
[en} .
O .
~|
N =
le} ]
O =
o
o
w
I
(=]
| ©
oz
[
Z|x
1=
8
Ne
{ Y
X ’
P g
o
az
=z
[=ngiy e
pu iy |
a. o
=
W W
p w4
3
oo
-
> X
w
[:2]
Ny
v
o
=
N
(323
°
v
o
w
E
“
x “
(S
o |
[sa)
o
o
us
w
~
wh
m
[TUREN )
— 1
o mig
= W0l a
w gy
O I|s
=
o
o
~N
>
o
x
==l
wi Ja
L s = s v
i of .
I} | LI &
+ ol ol o
M} W} ®©] O
QjomjWw; =z
o @
3 &
j= od "
-4
0
@
~
o =3
. po
et >
o~ [
(=]
o
c
pol
i
m @
hed
c
o
o




3S0¥ g4 ¥Y31S3A70d "1BH
000020 "hT dAL NILSUANIWWITI -

X08 THBNIWYIL/NILSUANIWHWITH

‘18 g .. p-sdg .m.mgu_ Tadsan wioN| sweN wnieq] BunJepusy
_ : CT8/TG : YN-M -
£ 18 H00Z Y¥TIHSDY 3§3I¥139 - J4deg
3 - — WHYOHIO INIYIM mw T+ mm CTESIH T
-] gh "00T/G9009 - "YN-7Z NHTINIWWITY X08 ¥Y39/383IY139[ ooz ~on 97| wnaeo] naH |80 70 17 g
z
NIYITLINOW ONIMIHIIO L1IN NIONNENHYHISYIA -
N3YHO8 14N .Z/7 ¥3nd ¥Y3IHI30ISONHOHIYRD 8 -
N3Y¥J3NLSIE NIWWITHNIHIIY LIN NILSHINIWWITY -
INYILINI
g 30IS/3LI3S
WOL108/N3LIND
“ !
J1H7d FONHT4 3T79HAOW3Y 0377IY¥ONN
— 1NdLN0 ¥3WOLSNI/ONHOSNENIONNY -
NOYI 3I76H3TI8W 031H0D
J1UWOYHI ONY G3LBTd-T3INIIN “LHH
3gnL HONOJUNY ¥0d SONBIT9 378H1-98L - m - = ™
- m m =
¥37730H0IIN "YU z = o =
39138 G'Z NOM 3dALl STUNIWYIL MIY3Is - 2 o o 2
3S0¥ “¥d4W  ¥31SIAT0d LUK 0= N = = > -
000020 "hT 3dAL X09 TUNIWY3L - - A ~ =z = m o
N~ — = = il = =
~N Mmoo = m m =
:03sN S1¥dd °es? = z ~ 2 T3
3 m — — pur © o~
I OH m m =
mo = -] = = o m
== * =z =4 * m T
o — iy — — [UN —
~ =z =z ~ L]
N D D N
= — — =
%] w
= =
= = = 3
JHIIH 744380
Y31YITLUWOYHI ONA Y¥3LTIHIINYIA
LTH SSNYTHYLS "LUW HIAYIHISZLINHIS
YONOJUNH ¥3Nd NIONNENUYHISYIA-9RL -
¥3773NK0I3IN b4
39I38 G'Z NOM dAL NIWWITYNIHIZN-SNHYHIS - cooT18r

37131 3LIAN3MY3A ww 9/2z
H 30IS/3LI3S
d01/N3490
8 / g g h : z T 0




GETRIEBE

_E000_01

IV Spare parts

GB

1/1




ZE8T G00Z°£0°80 :umlepxonig spuy

HHONASNYE.L

0 00-20-0T~8T-20-G0L0EE HISIDIEEAMS SER T L8ELO0TOT TZ6O
JIDNASNYEL

0 00-20-0T-21-C0-90T0EE WIGIDILNEMSSTH 4 00TEPSSS6 0260
HELIWOWITHL HDONYLSISHEY

0 g TGQL O4T WHO0 S T=T " WH0 =27 ‘WH09T=T"T VA LIWOWITHLSONYILSHEAIM i TO6SBEZTS PT60
YOLFROIIHL dONY.LSISHY

0 g TSL D4dT WHW 000%=27T ‘' W 008Z=T1 HALIWOWITHLSANYLSEHAIM ¥ 00L569556 TT160
YILAWOWIIHL FONYLSISHY

0 g TG9L D3I WA 000€=2T ‘ WW 006T=T7 HHLINOWITHILSANY. LSHEAIM 7 Q0STZLS56 0T60
’ TLHTIHNOD LIVHS NOINIJ

722 S'G=H 8€=2 TdX ATTEMTAZLIE T 000065009 0§70
LT TAHN0OD LIYHS ‘TEFHM

S6TZ G8T=2 S'G=H 1d¥ JTI1EMavd T 00s065009 OT¥C
ONITJA0D XALOY

Q 0¥03S dT 299-d¢ 764D 8£/87 ¥WLM XHLOY ONOIddnd T QLOPOOTOT 0€€0

dR0d 9d¥dED .

¥ eC-99 YHTHOOYIM Z-14G9TE/ G994 IINITINHY Z 1 L6ST00TOT 00€E0
ONTY ODNITIVAS

0 NWS ‘% OWIY 09X09T/0G¢ DNIITHOIA T 006S5TQQS 0LZQ
ONIY ONITYHS

8 NG ' $OITY 88%XGZ2/66¢ DNIEIHOIA T 00TLEGETS 0820
ONTUVHE O¥d ONILTIIL TVIXY

g‘ge Z'9LXE‘ZTT/B ' LZZAY HWO ISV TINIHDESAI INTIVIXY T 80STLST00 0FZ0
ONIYVEY TYIaYd

987 /38 0P TX09T/GZZM JEOVTIVIAYSE 4 00FPLSTODS2 QZTO0
ONI¥vYEd IVIavy

8¢ /IS OPTXSTZ/STEZ HEDYTIYIAYS Z 0088ZEETS 00C0

‘od/O6y aybTem IRIISIEW Z uoTRUuTWousqg T uorzputwCoUdd A3D ‘ouU-3IB8g ‘sod

X215/8Y JUDTMBD T2II33EW Z Bunuyorszeg T Sunuyoiezeg X3S  IN-T8YTIIY "sod

L :ebed/eyag

713618216 rpwwnusBeniny

002828009 :Buimelq feucnoag $S019 | BunuYdIEZIIUYDS
00655009 “IN'Z 2-£90H IGINMLIDAVUNUILS-OTUNL

13| ped sseds / sysipomsejie)ziesiy

Hqwo eqewes SHY

SE3RLID

SHa8



Foh

GETRIEBE

_P000_01

V Pump

GB

11




-
Operating Notes L39-BW
on Edition 02/97
Gear Pumps Sheet 1 (3)

1 General
1.1 Application

RICKMEIER gear pumps are intended for installation
in a machine or for assembly with other machinery
components to be assembled into a machine unit.
Commissioning of the pump is prohibited until it has
been proved beyond doubt that the machine into
which these gear pumps are to be mounted or of
which these gear pumps shall form an integral part i1s
in conformity with the apphicable provisions of the EU
Machinery Guidelines 89/392 EWG.

Gear pumps must exclusively be used
for conveying lubricating hiquids that do
neither attack the pump component

materials nor contan additives that
promote wear.

1.2 Operating Data

The relevant data applicable to the individual
operating conditions are specified in the framework
of an order, usually by means of job specifications,
item-specific structions, separate data sheets,
drawings or similar documents. In the event that the
equipment operating conditions vary from what has
been agreed before this must be clarified with and
agreed by the pump manufacturer, otherwise any
warranty obligations will become voud.

2 Safety

These operating notes contain basic requirements
that must be met during mounting, operation and
maintenance. Therefore, it is mandatory that these
operating notes are carefully read by fitters as well
as responsible personnel/Operator before mounting
and commissioning work Is carried out These
operating notes must always be at hand at the place
where the machine/plant is operated.

Due attention must be paid not only to the general
notes on safety as described in this main safety
secfion but also to the specific safety instructions
prescribed in other paragraphs.

2.4 Symbols Used in these Operating Notes

This danger sign identifies general
safety 1ssues related to the protection
of personnel.

Notes mtended to safeguard the gear
pump have been signified by this
symbol.

Signs directly provided on the pump, such as

- rotational direction arrow
- identification of fiuid ports

must by all means be observed and maintained in
well legible state,

2.2 Qualification and Training of Personnel

Personnel responsible for operation, maintenance,
inspection and mounting must have adequate
qualifications to perform these actvities. Areas of
responsibility, duties and supervision of personnel
must have been clearly defined by the Operator. In
the event that personnel lacks the necessary
technical knowledge appropriate traming and
teaching must be initiated. Moreover, the Operator
must ensure that the contents of these operating
notes has been clearly understood by the staff
involved.

2.3 Dangers Associated with Disregarding these
Notes on Safety

Any failure to observe the safety instructions may
endanger not only personnel and machme but also
the environment. Please note that clams for
damages may become forfeited if the safety
nstructions are not duly followed. In particular, a
falure to observe these instructions may give rise to
the following dangerous situations:

e Failure of important functions of the
machine/plant

¢ Ineffectiveness of prescribed maintenance and
repair methods

o Hazards to personnel as a result of mechanical
and chemical effects

e Environmental risks due to leakage of harmful
substances

2.4 Working in a Safety-conscious Manner

The safety notes included in these operating
instructions, any applicable national regulations
governing accident prevention as well as any in-
house working, operating and safety instructions
issued by the Operator must be duly observed.

2.5 Safety Instructions for Operator/Staff

e In case that hot or cold machinery parts create
danger these components must be safeguarded
by the Plant Owner to prevent accidental contact.

e In case of pump types that have not been
provided with a coupling guard in the factory a
suitable safeguard has to be provided by the
Plant Operator.

Rickmeter GmbH

Langenholthouser Str 20 22 D 58802 Balve
Posttach 13 40 D 58797 Bolve

Telefon +49 (0)2375/927 0

Telefox +49(0}2375/927 26

E mal kontaki@rickmeierde www nckmeter de
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Operating Notes L39-BW
on Edition 02/97
Gear Pumps Sheet 2 (3)

o Touch guards meant to prevent contact with
moving parts (eg coupling) must not be removed
from an operating pump.

* Any leakage (eg of the shaft seal) of hazardous
media conveyed by the pump (eg of explosive,
toxic, hot nature) must be disposed of in such a
manner that no danger to persons or the environ-
ment can occur. Any applicable legal provisions
have {o be duly followed.

2.6 Safety Instructions regarding Maintenance,
Inspection and Mounting Work

The Operator must take due care that all main-
tenance, inspection and mounting work is exclusively
performed by authotized and qualified expert
personnel that has informed itself sufficiently by
having studied these operating notes thoroughly.

Basically, all work carried out on the machine must
be performed when the machine is at a standstill.
Instructions included in these operating notes about
taking the pump out of service must by all means be
followed.,

Pumps conveying liquids constituting a hazard to
health have to be decontaminated.

All safety and protective systems must be replaced
or made fully functionable again as soon as the work
has been completed.

Before re-commissioning the system the remarks
given in Section 6 - Commissioning - must be care-
fully read.

2.7 Pump Conversion and Use of Original Spare
Parts

A conversion of or modification to the gear pump is
only permissible if agreed to by the manufacturer, By
the use of original spares and accessories approved
by the manufacturer a satisfactory level of safety
shall be warranted. If spare parts of other makes are
employed the liability for consequences arising from
this may be denied.

2.8 Inadmissible Operating Modes

The operational safety of the gear pump supplied
can only be ensured If it is used as described under
Section 1 - General - of these operating notes. The
limiting values specified in the order must never be
exceeded.

3 Transportation and Intermediate
Storage

The gear pumps are usually installed shortly after
they have been delivered. Special measures to be

taken for packing, preservation etc.
separately agreed upon.

must be

4 Description

WP gear pumps are rotating displacement-type
pumps. When the input shaft is turning the teeth of
drive gear and impeller engage in a reciprocating
manner with the respective gaps in the mating gear.
On the suction side the gap spaces created are filled
with medium to be conveyed. On the delivery side
the medium is displaced by the teeth engaging with
the gap spaces.

The theoretical delivery rate is only achieved in
pressure-less pump operating mode, it is reduced by
the internal losses as the pressure builds up in the
system. The losses increase as the viscosity decrea-
ses but for the main part the losses are not related to
speed. ‘

The basic pump design comprises the housing, the
drive and end covers as well as conveying gears.
Radially, the shafts are carried in plain bearing
sleeves lubricated by the medium to be conveyed.
The drive shaft is normally sealed off by means of a
radial shaft seal ring.

Loads acting on the shaft, eg from a gear
drive system, must not exceed the
specified admissible radial and axial load
figures.

In case of pumps provided with bullt-in pressure
relief valve care must be taken that this valve Is only
allowed to have a pure safety valve function
eliminating pump overpressure states. If this valve is
actuated the branched off output is led to the suction
side. In the event that the valve is expected to be
actuated for a prolonged time span a separate valvg
equipped with return system connecting to the
reservoir has to be employed, such as our RSn or
DB9 models.

Special design types and other pump variants may
feature deviating technical details.

5 Mounting/Installation

Drive elements such as couplings and gearwheels
must be mounted onto the pump shaft providing for
an ISO H7 fit.

These components must not be driven

onto the shaft by hammering, otherwise
pump damage may occur.

The alignment between the pump shaft and driven

machine must be carried out such that admissible
drive element mismatch tolerances are not exceeded

Rickmeter GmbH

Longenholthauser Str 20.22 D-58802 Balve
Postfach 13 40 D-58797 Balve

Telefon +49 (0) 2375/ 9 27-0

Telofox +49 (0} 2375/9 27 26

E-mai} kontaki@rickmeierde www rickmeierde
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Operating Notes L39-BW
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Edition 02/97

Gear Pumps Sheet 3 (3)

and unnecessary forces prevented from acting on
the shaft.

The pipework must be laid to avoid undue stresses.
For the suction and delivery connections of pump
types with female threads only male components
with exactly fitting straight (cylindrical) thread must
be employed. When connecting these elements care
must be taken to avoid impermissible stresses from
acting on the pump.

The size of the pump suction connection does not
govern the cross sectional area of the piping. In most
cases a suction line cross section will be sufficient
that matches the pump inlet cross section. It is
nevertheless recommendable to determine all
elements of resistance in the system (gravity suction
head, pressure losses In the piping and across
piping components - non-return valve etc.) to check
whether there is a cavitation hazard.

The suction line must be absolutely tight. Any
unusual noise may be indicative of air being sucked
into the pump or of the pump operating in the cavi-
tation range.

If suction filters are used it must be made sure that
these filters are regularly serviced. It is recommend-
able to monitor the pump inlet for negative pressure
to make sure the admissible pressure of -0.4 bar is
not exceeded as a result of filter fouling. The
pressure measuring point must be arranged directly
ahead of the pump inlet nozzle.

Alf parts in contact with the medium to be conveyed
must be carefully cleaned to prevent dirt from
entering the pump and cause damage or destruction.
Especially with hot-bent or welded piping systems
care must be exercised to remove any remnants that
may cause hazards.

6 Comissioning/Taking out of Service

Before the pump is taken into service it must be
checked whether the rotational direction of the driver
matches the direction of pump rotation.

During the check a pressure buildup (eg
due to a built-in non-return valve) in the
suction line must be avoided, otherwise
the shaft seal may suffer damage.

For initial startup and when again being
commissioned the gear pump must be filled with the
medium to be conveyed to wet the gears inside the
pump.

If the pump is to deliver into a closed system it must
be vented on the delivery side during start-up.
Suitable venting arrangements have to be provided
in the delivery line. When operating two pumps in

parallel that are safeguarded against each other by
non-return valves both pumps must be vented.

In the event of difficult suction conditions the pump
should be mounted in such a manner that input shaft
and running axle are arranged one above the other,
This mounting position will make sure that the
residual oil volume remaining in the pump promotes
pump suction on re-starting. Alternatively, a pipe
siphoning arrangement can be provided.

There is always a residual amount of liquid in the
gear pump. If a non-return vaive has been integrated
into the suction line and/or if suction and delivery
lines are arranged such that the gear pump cannot
run dry all hollow spaces of the gear pump remain
filled with liquid. Therefore, appropriate steps must
be taken when dismantling the pump to collect this
liquid.

Depending on the type of medium

conveyed exiting liquids may endanger

man and environment! For that reason

effective steps must be taken in
conformity with the safety data sheets of the
respective liquids.

7 Maintenance/Repair

Normally, the gear pumps do not require main-
tenance.

When the pump is dismantled the housing parts
must not be forced apart but should only be
separated by applying light blows with an elastic
(rubber) hammer to housing and drive end cover.
When reassembling the pump cleanliness (paint
remnants!) and correct seating of seals are of utmost
significance.

The shaft seal ring need only be replaced if leakage
arises or if the input gear shaft has been renewed.
Running marks on the shaft are not necessarily
indicative of a defective sealing location.

A bearing sleeve replacement is not recommend-
able. In case of a defective bearing the shafts and
housing components usually have suffered damage
as well,

If a gear pump is worn out and cannot be used any
longer, it must be replaced. The installation of spare
parts cannot restore the pump’s original performance
and service life. it is recommended to keep spare
pumps on stock and return the dismantled pump to
our Factory for repalr.

For ordering purposes please indicate the required
technical details shown on the nameplate.

Rickmeler GmbH

Langenholthauser Str 20-22 D-58802 Balve
Postfach 13 40 D-58797 Balve

Telefon +49 (0)2375/927-0

Telefax +49 (0}2375/927-26
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WP-Form 228513-7 (09/94)

Declaration by the manufacturer

as defined by machinery directive 89/382/EEC Annex Il B

FW/26.01.95

Herewith we declare that

the gear pumps R25
R35
R45
R65
R95

Applied standards

E DIN EN 809
DIN 24346

WERDOHLER PUMPENFARRIK 2
Y =X
A CKMEIER [#}

Rickmaler GrhbH £ Werdohlsr Pumpenfabriv
Poatfanh 3

Rietdorf ﬂ
general manage

are intended to be incorporated into machinery covered by this directive and must not be put
into service until the machinery into which these gear pumps to be incorporated have been
declared in conformity with the provisions of the directive.

Rickmater GmbH

Wardohler Pumpenfabrik
Postfach 1340 - D-58797 Baive
Hausadresse:

Garbeck - Langenhoithauser Str.
D-58802 Balve

Telefon. (02375) 84-0
Telofax: (02375) 8426

Zahnradpumpen
Ventile - Anlagenbau
Sonderprodukte

WERDOHLER PUMPENFABRIK

RICKMEIER
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BHS

GETRIERE _H000_01

Manufacturer's Declaration
according to the EC Directive for Machinery 98/37/EC

Annex II B
The product
Type: HC 63-2
Serial No.: 517 815

complies with the following applicable regulations of:

EC Directive 98/37/EC (Directive for Machinery)

Applied harmonised standards, especially:
EN 292 Safety of Machinery; Part 1 and Part 2

Applied national standards, especially:

3.GSGV (3" Ordinance to Equipment Safety Law)
Machinery Noise Information Ordinance
9. GSGV (9" Ordinance to Equipment Safety Law)

Machinery Ordinance

The above mentioned product is no independently operating machine in the sense of the EC
Machinery Directive 98/37/EC. Therefore a CE marking must not be applied.

As the a.m. product is operative only after assembly with other machines, its initial operation is
prohibited until it has been ascertained that the complete plant in which this product has been
installed meets the requirements of the EC Machinery Directive.

BHS Getriebe GmbH Phone: +49 (0) 8321 / 802-0
Hans-Bockler Str. 7 Fax: +49(0) 8321/ 802-689
D-87527 Sonthofen / Germany e-mail: info@bhs-getriebe.de

http://www.bhs-getriebe.de
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