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SCOPE

This service manual contains the instatlation, operaling, lubrication and main-
tenance instructions relative fo the Hansen P4 standardised gear units.
Additional information can be obtgined by contacting one of the BROOK
HANSEN sales centres worldwide (p. 2-3)

1. GENERAL
1.1. GENERAL INSTRUCTIONS

Carehilly read this manual before installing the geor unit.

Compliance with the instructions will assure long and troublefree operation of
the gear unit.

The equipment should be checked against shipping popers and inspected for
apparent domage sustained during transport. Any shortage, discrepancy or
domoge must immediately be reported to BROOK HANSEN.,

1.1.1. Warranty

The warranty clause of the "General Conditions of Sale® opplies 1o gear units
installed and maintained as per instructions contained in this manucl and in
any additional instruction leaflels supplied with the gear unil insofor os the
geor unil operates within the service and rating conditions put forward in the
*Order Acknowledgement® and on the certified drowings.

Non complionce with these instructions, injudicious choice of lubricant or a
lock of maintenance will render warranty agreement invalid.

This warranty clouse applies to all parts of the gear unit with the exception of
these parts which are subject to wear.

1.1.2. Safety

It is not allowed to use the gear unit for other
applications or in other operating conditions than
the one for which it is ordered.

The user shall be responsible for the proper in-
stallation of the complete equipment and the
supply of protection guards and other safety
equipment in accordance with local safety regu-
lations.

Heoters, coolers, electrical alarms ond other salety or monitoring devices
supplied by BROOK HANSEN with the equipment must be installed and
connected by the user os indicated on the relotive document

1.2. GENERAL SPECIFICATIONS

For general specificalions such as dimensions, weight, connecling diagrams,
reler to certified drawing of the geor unit and/or to the Hansen P4 siandard-
ized gear unit cotalogues.

1.3. IDENTIFICATION

Inquiries concerning a gear unit should olways specify the unit's complete

type code ond manufacturing number, which can be lound on the name-
le.

'l?lhc; nameplate. which is fited on each gear unil, also contains ratings

and/or torque, speed and lubrication instructions

This information is essential lo identify posiively the unit supplied by BROOK

HANSEN

2. SHIPPING

Prior to shipmenl each unit has been inspected and accepted by the QUALITY
CONTROL DEPARTMENT according to order specifications, ond cher no
lood fest of several hours in its normal operating position ond ot speed
indicated on the nameplate

-“Hansen p4

2,1. SHIPPING CONDITIONS

Unloss otherwise specified, gear units ore shipped in unpacked iti
and depending on necessity, fixed on wooden pallels v?.?hc ope,c,o::’é:;g
prolection. Sometimes parts, such as sparc filter elements, are se, rotely
pocked. In such events, the enduser must take care of the assem ly (see
chapter 5. INSTALLATION p. 5).

AThe HANSEN P4 gear unit is shipped without oil.
All grease lubrication points are factory filled.

2.2. PAINTING

The standard external paint for Brook Hansen gear units is an epoxy primer
with high solids content, corresponding to the German Standard RAL 5021,
waler blve.

This paint system offers o 5 year protection for indoor installation provided
the ngecr unit is nol subjected to humid oc chemical aggressive otmospheric
conditions.

Overcoating is possible with most paints bosed on alkyd,, epoxy or
polyurethane resins.

2.3. PRESERVATION

The inner ports of the gear units are sprayed with rust preventing minera! oil
The breather plug (standard, dustproof, anfihumidity) is neither removed nor
sealed.

The shaft extensions are protected with a rust prevenling grease and woxed
paraffin poper. The hollow shofts and all unpointed machined surfaces are
coated with an onti oxidizing waxy varnish.

This stondord system offers corrasion protection during transport and/or
storage for up to one year indoors.

3. STORAGE

AAlways store gear units in their originally sup-
plied shipping conditions.
Gear units should not be stored near vibrating
machines in order to avoid damage to bearings.

3.1. SHORT TERM STORAGE

Up to one yeor indoors Always store units in their ongmnally  supplied
shipping conditions

3.2. LONG TERM STORAGE

Mox. 5 years indoors or 6 months outdoors.

* The protection should be kept intact if long term slorage wos specified 1
order placement.

* In all other coses the gear unit must be filled with a small amount of
mineral oil contoining o volatile corrosion protection additive. All geor
unil openings [dipstick, breather etc ) should be hermeticolly sealed
Some additives may be added to the normal oil. Consult your oil
supplier.

4. HANDLING

The Hansen P4 geor vnits are easy to handle and to install Make use of in
tegral ovol lifting eyes [horizontal mount) and liting eye nuts or integral rods
{vertical mount).

For equol load sharing moke use of ol lifling eyes ond use adequote tools

ALifting eye nuts must not be removed.

Never lift units with slings wrapped around the
shafts.

Particular circumstances might dictate the temporary removal of thermostat(s)
pressure gouge(s} and/or pont of the oil feed piping. Abter removal of the lot
ter elements, one should toke special core to mok? ingress ol moisture eic
into the lubrication system of subject geor unit{s)



A Never mount components by impact as this may

A\ 5.2. EXTERNAL LOADS

A Always mount gear unit in position for which it

AGear unit must be mounted onto a rigid ond stable bedplate or foundation in
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5. INSTALLATION
5.1. FITTING OF ACCESSORIES

The metric shaft extensions ore equipped with ke according fo
ISO/R773-1969 and DIN 6885 'Blog lp-pFemm N1 or z‘\;?y‘ 9
Threaded centre holes in these shahs according to DIN 332 Teil 2 form D.
Recommended bore tolerance for the couplings or other components 1o be
mounted is K7 (as per ISO 286).

The inch shofi extensions are equipped wilh ke according to USAS
817.1.1967. o ywers 9

Recommended bore tolerance :
-0.0005%to - 0.001* lor diometers < | 1/2°
-0.001° to-0.002" for diomelers > 1 1/2*

Remove protection from shoft extensions and check keyfit and keywoy height
in component 1o be mounted onto shoft. Heating the componen to 80-100°C
(£75-210°F) will be helpful. Threaded centre hole in shaft to assisl in moun-
ling components onto shoft may be used.

cause damage to the bearings.

Never use rigid couplings except or: free end machine shohts fe.g mixers,
aerators) or in execulions with g lorque arm

if externol loads act on the gear un:. thrust blocks must be installed agains:
the unit's feet, to prevent geor unit from shifting. Components transmitting
radiol load 1o the shofi should be mounted as close os possible 1o 1he hous
ing.

Avoid exaggerated tension in Iransaussion bels mounted on inpul or output
shahs. On gear units with builton motor and V-belt drive, lension has been
factory set Tension should be rechecked after 24 hours service Charn trans.
missions must be mounted without preliminary tension.

In case o pinion is mounted on the shol extension of the gear unil, care
should be loken to hove normal required backlash between pinion and gear

and good contact pattern must be assured
5.3. ERECTION
53 1. teveling

was ordered. i

Belore altering this posiion or averting the unit, please consull BROOK
HANSEN

It may be necessary to readapt the lubricotion sysiem

As532 Alignment

Align geor unit 0s accurately as possible with driving and driven machinery
Install gear unit level 1o better than 5 mm per | m {5/32 inch per 3 feet or
Smrad or 17 orc minutes}) or within the limits indicated on the outline
drawing for positions other than horizontal

Moximum cllowable misalignment depends on the couplings hited on the
shaft extension, pleose refer to data provided with coupling.
Use three lixalion points of geor unit for olignment. Ajusl other tixalion
points by shimming 10 0,1 t0 0,2 mm (0 004 to 0.008 inch}, depending on
the size of the geor unit

5.4. SECURING OF SOLID SHAFT GEAR UNIT

order 10 avoid vibralions

Use fixation holes indicated on dimensional drawing.

After correct alignment and shimming of all points, fix gear unit solidly onto
its foundation with oppropriote size %ohs, grode 8.8 according 1o DIN 267
or SAE grade S for bolts 1 1/2° and smaller, ASTM. A-354 grade BC for
bolis larger than 1 1/2° Dimensions ond lightening torques  see table

Note: for some horizontal executions with parallel shalt ond fans, the
protection hood of the fon must be removed (ond remounted afterwords) to
enable tghiening of the bolis

Horizontal mount

150 MI6 | M20 | M2 | M4 [ MI0 | M36 | Me2 ] M4B | MSS

Boh size
UNC /8| e | Vot yrpiye| rojae

Tighteaing  Nm 185 | 285 50 | 650 | 1150) 2000} 2500 3500] $300
torque

i | 1450 | 2500 | €000 | 5300 { 10000 | 18000 | 22000 | 31000 | 47000

Gear unit site A 8 ( 0 EF [GHIK] LM | NPQ | RST !

Hansen p4

Vertical mount

Gear unit sze C | oo | € |rem jemisx| b | e
50 | M | M0 | w0 | M8 [ me | ue

MS6
UKC toina g e r /8

Tghtening Nn | 660 [ 830 [ nso | 2000 | 2500 | 3500 | 5300
torque

Bolt size

biin | 5800 | 7300 | 10000 { 18000 | 22000 | 31000 47000

(1) size G : 2-stage unit
{2) size G : 3- and 4:stoge unit

The clignment of the complete drive packages mounted on a bedplote have
been carefully checked belore shipment. 1t is nevertheless required to check
that the bedplate hos not been deformed during transport or erection.
Therefore check again alignment of couplings or other elements aher final
instollation.

5.5 SECURING OF HOLLOW SHAFT GEAR UNITS

5.5.1. Hollow shaft gear unit with shrink disc
connection

The BROOK HANSEN supplied shrink disc is
ready to be installed.

Therefore do not dismentle shrink disc prior 1o firsi mounting
The HSD-type s used o3 standard {fig. lc, poge 6)
Upon request the SDtype is possible (fig 1d, page 6}

AMounfing (hg 1a)

- Clean ond degreose conlacl surfaces {a) and (b)
Smeaor surfoce [b) - ond not surface (o) - with *Molykote 321R* or similar
Atter the appled coating has hardened, shde the O-rng [c) onto the shof
Drow the geor unit onto the shah of the machine using threaded rod [e)
nut ([} and distance ring [g) uniil faces (h) ond (1} moke conlact
fu shrak disc [s) A locating groove on the shaft indicates the position of
the shnink disc l-?hﬂen bolts (ZS) with a torque wrench The required
nghiering torque for the HSD-type 15 shown 1n 1able 1 [poge 6)
For the SOtype it can be found on the dimensional drawing

NOTE : Never tighten bolts when shrink disc is
unmounted.

N
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HSD type (iig. 1¢|

The lightening torques [TA] ore indicated in table 1 and on the name plate (p).
Tightening bolts are presiressed 1o the right level when outer ring (o] and inner
ring [n] are flush (optical check).

SD type (fig. 1d)

The tightening torques are indicaled on the name plate (p) and on the dimen-
sional drawing.

Remove spacers, attached for shipping, from between outer rings (o). When
mounting and during tightening make sure that cuter laces remain parallel.

HSD + SD type

Tighten bolts (Z5] in indicated sequence (q) one by one, progressively over
several rounds, until required tightening torque (TA) is reached.

Do not lighten bolts crosswise.

Mount protection hood

Securing in case of axial load

If the axial load is not obsorbed by the shoulder of the machine shalt,
a distance ring [g) must be included (see fig. 2b, poge 7).

Dismounting [ig 14, page 5)

- loosen all ughtening bolis {75) uniformly, one by one in @ continuous
sequence, obout a quarter of o turn per round

- Should outer and ner ring of the HSD-type nol release themselves, one
con remove some hightening bolts and install them in tapped holes (1), in
the inner ring, 1o tngger sepoarotion of both rings

- Remove shrink disc from hollow shaft

- Mount the distance ring [g) on the hollow shaft by means of bolts (ZY)
(dimensions of ZY see dimension drowing)
Ploce the disassembly bolt {i] into the central hole in the distance ring (g)
Remove the gear unit from the shaft by lightening the disassembly bolt (1)

Note
The ports etgl and ¢ are not included as standard They con be suppled
upon spe ’L"]'J'

For techmical data refa o carslogue or certihied drawing

Cleaning and greasing

Dismounted shrink discs do not hove to be taken opart for cleaning and
regreasing prior to renstallation, unless they have been used in o very dirty
environment

Alter c|cunmg recoa! the tapered surfaces using o sohd lubnicont with o
friction coefficient of 0.04 | ¢ g Malykote 321R or similar

Table |

Shnnk discs ::n Ibrirtn
HSD11081.110 121 1070
HSD 125814125 121 1070
HSD 14D B1x140 193 1700
HSD 156581165 295 2600
HSD1858B1«185 295 2600
HSD 22081220 570 5000
HSD 240-81x240 570 5000
HSD 260.81x260 570 5000
HSD 2B0-B1x280 570 5000
HSD320B1.320 980 8600
HSD 340 81x340 @80 8600
HSD 36081350 Q80 8600
HSD 3920 81,320 1450 12800
HSD 42081420 1450 12800
HSD 44081440 1450 12800
HSD 480 81480 1450 12800
HSD 500 81500 1970 17400
H50 53061530 1970 17400

Hansen p4

HSD TYPE

FIG. 1

SD TYPE
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Table 4 i
Gear unil size B PR max a5 A
mm | inch | mm | inch | Q* [DIN 2093
QH.J3 -QH.J4 | M42 [105] 4.1 [1,4]0.055] 2x3 | A 160
QH.K3- QH.K4| M42 |105| 4.1 [ 1,4 [0.055] 2x3 A 160
QH.L3 -QH.L4 | M48 [120] 4.7 | 1,4 [0.055] 2x4 A 160
QH.M3- QH.M4| Md48 |120] 4.7 | 1,4[0.055] 2x4 A 160
Q*: number of disc springs
T
6. LUBRICATION
Lubrication serves four main functions :
-prevents mefal to melal contact in gears and bearings
-reduces friction losses
-dissipates the generated heal from gears and bearings
-prevenls corrosion
Different lubrication systems can be used, depending on
-gear velocily
-gear unit mounting posilion
-operaling condilions
BROOK HANSEN gear units use one of following systems
-splash lubrication
-forced feed lubrication: - circulation lubrication
- pressure lubricotion
These systems can be compleled with auxiliary cooling in different forms [see
COOLING).
6.1. SPLASH LUBRICATION
Splash lubrication is standard with horizontal shalt gear units and for speeds
between 750 and 1800 min'! al the high speed shaft. Gears and oulput
shalt bearings are lubricated by immersion in the oil both. Oil splash from
gears fill oil pockets in the housing, assuring gravity circulation lubrication of
the beorings via channels in housing and covers.
For other speeds at the high speed shaft, refer to BROOK HANSEN
- 6.2, FORCED FEED LUBRICATION

All rotaling elements above oil bath level are lubricated by o gear pump
forcing the oil through pressure lines.

Pumps can be either of the integrol type, driven by one of the gear unil
shafts, or @ motorpump. The integral type pumps are always provided with a
builtin reversing device for operation in both directions.

In case of motarpumps the direction of rotatien is always indicated.

Builton pumps reach their normal opercling capacity already after o few sec:
onds. However, in order to avoid unwanled clarm during the startup period,
we recommend lo deloy the Iriggering of the warning signal by 5 1o 10
seconds.

AMotorpum s should be switched on at least one

minute before starting the gear unit.
6.2.1. Circulation lubrication

- With integral pump (fig.4).
The circulation lubrication system consists of
-a Fump P
- @ filter F with bypass (standard from gear unit size G onwards)
- a flow switch MI (standard from gear unit size G onwards)

AFlow switch must be wired in a circuit to automa-
tically stop the main drive motor when oil flow
drops below alarm setting.

With motorpump
o The service manual of the lubrication and cosling system gives detailed
information aboul the circulation lubrication system with motorpump
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6.2.2. Pressure lubrication

The service manual of the lubrication and cooling system gives delailed
informalion about the pressure lubrication system.

6.2.3. Instrumentation and settings

For detailed information on lubrication system, inslrumenlolion and seltings,
refer to the certified drcwing, the service manual of the lubrication and cooling
system and/or separate leaflels on instrumentation, supplied with this manual

Settings stated on the certified drawing have been
set during testrun by BROOK HANSEN and should
not be altered without written authorisation.

Presettings, if stated, are recommended values set by BROOK HANSEN, byt
may be allered according 1o local conditions.

6.3. LUBRICANT SELECTION

Mineral oils containing EP odditives, which increase oil film lood capacity
should be used

AA[wqys use oil of the
characteristics correspon
gear unit's nameplate.

:{ype and with viscosity

ing to those given on

The viscosity has been selected according to operating conditions specified in
the order.

For conversion from 1SO viscosity class VG 1o other viscosity unils see table of
corresponding lubricants p. 32.

The logle is not exhaustive; equivalent brands moy be used.

The oil suppliers are responsible for the seleclion and composition of therr
products.

ASynthetic oils may be used only after written au-
thorisation from the BROOK HANSEN Engineering
Department.

Only synthetic oils of the polyalpha-olefine type (SHFtype, Synthetic Hydrocar-
bon Fluid) conlaining EP additives may be used. Due to the good oxidation-
durability of synthetic oils their life expectancy is longer than that of mineral oils
of the same viscosity and for the same working conditions. A longer use is on-
ly permitted if on oil analysis is made regulorly (every 4000 hours) by the oil
supplier or a qualified laboratory, in order to delermine the exact lifetime of
the oil.

/A6.4. OIL QUANTITY [see fig. 5, page 9]

(lthe oil level is determined by min. and max.
markings on the dipstick.

An oil level glass or an oil level switch are optionally available.

THREADED DIPSTICKS SHOULD BE CHECKED IN
PLUGGED POSITION. _
The oil level must be checked when the gear unit is
out of operation.

On systems with filters and coolers, oil level must
be czecked with lubrication and cooling system
filled with oil and after short test run.

The lubrication and cooling system, including the cooler, is automatically
utilized when the oil both lemperature rises above 60°C (140°F).

If oil filling is required to take ploce earlier, monual ventilation of the cooler
must be carried out whilst the pump is in operaiion.

The oil quantity mentioned on the nameplate of the gear unit is an approximale
value given only for procurement purposes
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8. BACKSTOPS

The standard backstops are integrated in the gear unil.
They aro lubricated by the ge':? unit ol bothgand require no further mainte-

nance.
The backstops have fo be inspected ot regular intervals; the time spon be-
ween two inspections depend‘:e:,n the operating conditions and the mking
frequency, but should never exceed two years.

A 'g».e inspection should be executed by competent personnel.
e

ction of rotation, indicated on the gear unit
with a backstop, can only be dltered by compe-
tent personnel.

For information relating 1o lubrication, maintenance and inspection of exter-
nally fitted backstops; refer to the comresponding Service Manual.

9. STARTING-UP

A 9.1. ALL GEAR UNITS

Before starting-up, check oil level with dipstick
and make sure that all points are lubricated.

Although all greasing points have been greased belore delivery, it is
advisable to give a few shols with o grease gun before startingup.

Check ol fixation points between gear unit and foundation.
They may require retightening after some running time.

Make sure that protection hoods and air guiding plates, if any, in case of fan
cooling are propedy fitted.

Gear units may rolate in both directions except when direction of rotation is
indicated.

On gear units equipped with backstops, check
whether direction of motor rotation corresponds
to backstop freewheeling direction, before
coupling motor to unit.

In case of complete drives, the direction of rotation of the motor has to be
checked by meons of o phase meter.

Rotation of gear unit in reverse direction, even
momentarily, may damage the backstop, and
consequently is not allowed.

Units equipped with heaters must not be started belfore oil temperature is
obove 5°C (40°F). Heoters are gutomatically disconnected when oil tlempero-
ture is above 15°C (60°F).

Temperalure of oilbath will rise with increased load. Continuous operai
temperature of 95°C {200°F) is allowable for o standard gear unit filled wil
mineral oil.

9.2. GEAR UNITS WITH FORCED FEED
LUBRICATION

For the different parts of the lubrication system, refer to service manual of the
lubrication and cooling equipment and/or the technica! leaflets concerning
the specific components.

9.3. GEAR UNIT DRIVEN BY A TWO SPEED MOTOR

When switching from the higher to the lower speed, first decelerote so that
the motor must occelerate when switched on af the lower speed. In this woy
high synchronisafion peck torques can be avoided.

@ BROOK [ny h
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®)110. MAINTENANCE

Mainlenance operations are limited to chack ofl level, 1o regular oif

to regrease the lubrication points and filter clecning. reguiar ofl chonge.,
Oil guantily : see parograph 6.4, pege 8.

oil jmining : see paragraph 6.8, page 9.

Read also (m] points in the other paragraphs.

(#)10.1. OIL CHANGE

The first oil change should be carried out preferably fter 100 hours and not
later than 80O hours of operation. The removed oi(may be used ogain after
filtering. Use a 10 pm filler or smaller,
Subsequently the oil should be renewed after 4000 10 8000 hours or mox.
18 months of operation depending on working conditions.

I the lubrication system has an ol filter, change the filter cartridge every 800
hours of operation.

Operoting procedure and specifications are mentioned in the service manual
of the lubrication and cooling equipment and / or the technical leaflets con-
cerning the specific instrumentation.

Only steel mesh filter cartridge may be used again if thoroughly cleaned in o
solvent.

When operating continuously ot temperatures of 90° to 95°C (190 to 200°F)
and in J;:sty and/or in humid glmosphere, it is recommended to have oil o.
nalyses by oil supplier or qualified logomlory at leost after 4000 hours in or-
der to detine exact lifetime of oil bath.

[m]10.2. GREASE LUBRICATION POINTS

Regrease all lubrication points after every 800 hours of operation
Recommended greases are given in lubricant table. (page 32)
For longer lubrication intervals: consult BROOK HANSEN.

10.3 MAINTENANCE FREE OIL-LOCK™ SEAL

The high speed shalt is equipped as standard with an OILLOCK™ oif seal
This oil seal is wear resistant ond maintenance free due fo its centrifugol
operating principle. The dual purpose labyrinth seal also prevents the
enlrance of dirt and moisture.

Disossembly of the OILLOCK™ seal should only be carried out by skilled

personnel
10.4. SERVICE AFTER SALES D

For technical assistance or additional information, the BROOK HANSEN
sales centres ore at your disposal. When you contact them, please specify
the complete type code ond the manufacturing number mentioned on the
gear unil's nomeplate

10.5. REPAIRS

Any repair should only be carried out by skilled personnel.
Only original BROOK HANSEN spares should be used
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