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Together we move the world...

Schaeffler Group Industrial is,
through its brands INA and FAG,
one of the world’s leading
manufacturers of rolling and plain
bearings. In close partnership with
manufacturers and operators,
carefully matched solutions are
developed for any application in
rail vehicles. The product portfolio
includes wheelset bearings
together with housings as well as
bearings and components for
traction motors and gearboxes,
for wagon joints and tilting
mechanisms, for doors and sliding
panels.

Bearing arrangements for rail
vehicles are subjected to extreme
loads and are required to fulfil high
safety standards. Schaeffler Group
Industrial has more than 140 years
of experience in the rail sector.

We can thus offer comprehensive
technical expertise, the highest
quality and precise matching of

products to any area of application.

The reliability of the bearings is
tested under extreme conditions
on test rigs we have developed
in-house. The railway test shop

at the FAG Schweinfurt site is
recognised and certified as a test
facility for rail vehicle bearing
arrangements by the Federal German
Railway Authority.

It is also authorised by the DAP
(German Accreditation System

for Testing) to perform tests in
accordance with DIN EN ISO/IEC
17025: 2000 in the field
“Performance capacity of wheelset
bearings for railway applications”.

Our services include expert
application advisory work, rolling
bearing calculations, testing and
assembly. We have a close-meshed
network of external sales engineers,
service and sales technicians
working worldwide for you to ensure
short travel distances and rapid
response times. As a special service,
FAG Industrial Services (F’IS) offers
the skilled and economical
reconditioning of railway bearings.
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Bearing arrangements for drive units

Modern rail vehicles offer high
travel comfort, generate little noise
and are economical while achieving
very high performance capacity.
Rolling bearings from Schaeffler
Group Industrial in gearboxes,
traction motors and nose and
axle-suspended motor bearing
arrangements make an important
contribution here. For locomotives,
power cars and multiple units or for
local trains: FAG bearing solutions
for drive systems are specifically
designed for the particular
application. [ B &L
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Bearing arrangements for drive units

Gearbox bearing arrangements

Gearbox for Berlin S-Bahn urban train

Gearbox bearing
arrangements

Rolling bearings in gearboxes
stabilise the shaft and support the
transmission of forces. In doing so,
they must withstand extreme loads
under complex environmental
influences. The bearing types
principally used for gearboxes are
tapered roller bearings, four point
contact bearings and cylindrical
roller bearings. Bearing types used
less frequently include deep groove
ball bearings, spherical roller
bearings and angular contact ball
bearings.

The main requirements for bearings
in gearboxes are:

e high speeds

e high loads

e vibrations and shocks

e high temperatures

e high guidance accuracy

e compact construction.

Based on these characteristics,

bearings are selected in consultation

with the gearbox manufacturer.

Characteristic features of FAG

gearbox bearings:

e strengthened internal
construction

e special cage design

e restricted tolerances and adjusted
internal clearance

e retaining slots in the outer ring to
prevent “co-rotation”.

Examples of bearing arrangements

FAG rolling bearings are used in all
common railway gearboxes.

For example, four typical bearing
arrangements have proved effective
in the case of pinion shafts.
Example 1 shows the pinion shaft
with tapered roller bearings

(O arrangement) and a cylindrical
roller bearing, while Example 2 has

two cylindrical roller bearings and
one double row angular contact ball
bearing.

Bearing arrangements comprising
two cylindrical roller bearings and
one four point contact bearing,
Example 3, or two tapered roller
bearings, Example 4, have also
proved effective.
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Bearing arrangement for pinion shaft.
Example 1 (top), Example 2 (bottom)

Bearing arrangement for pinion shaft.
Example 3 (top), Example 4 (bottom)



Bearing arrangements for drive units

Gearbox bearing arrangements
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Tapered roller bearing

FAG bearing types and designs for gearboxes

Bearing types Series Inside diameter
and designs range

mm

Cylindrical roller bearings S
NU, NJ, NUP, NJP 10, 2..-E, 3..-E, 4, 22E, 20-400
23E, 18,19, 29

.Deepgrrorovg bal! bgaljings S
60, 62, 63,64,1607 - 7170—7260

Fourppint;onta;tbearings S
QJ 10..-N2, 2..-N2, 3..-N2 25-260

Angular contact ball bearings S
3..DA, 72..B,73..B 10-170

Spherical roller bearings S
222..-MB, 223..-MB, 25-300
232..-MB, 230..-MB, 239..-MB

Tapered roller bearings S
302..-A, 313, 320..-X, 55-220
T7FC, 323..-B

Special brearrinrgs, mainly inch sizes

Z-500000, F-500000,  160-380
F-800000
Suffix Description
E " Increased capacity design
N ~ Annularslot in outside surface profile of outer ring
N2  Tworetaining slots in outer ring
DA Innerring split -
MPA, MP1A, M1A  Solid brass cage, rib-guided on outer ring
M, MP, M1 Solid brass cage, guided by rolling elements
MB  Solid brass cage, rib-guided on inner ring

Other designs and sizes available by agreement



Bearing arrangements for drive units

Traction motor bearing arrangements

Traction motor bearing
arrangements

- . In most cases, traction motors have
the following bearing arrangement:

- Pinion side
Cylindrical roller bearing NU

- Fan side
Deep groove ball bearing or
cylindrical roller bearing NJ with
L-section ring HJ, cylindrical roller
bearing NUP

Current-insulated FAG bearings

Traction motor

Under unfavourable conditions,
bearings in electric motors may be
damaged by the passage of current.
Magnetic asymmetries, which
cannot be avoided even when the
motors are manufactured with the
greatest of care, induce a voltage
difference between the rotor and
stator.
The circuit is formed through the
bearings. In order to prevent this,
Schaeffler Group Industrial offers
innovative solutions, for example
inner or outer rings coated with
oxide ceramic or hybrid bearings
with ceramic rolling elements.
Coated bearings are suitable,
depending on the coating thickness
(100 or 200 pm) for puncture
voltages up to at least 500 V or
1000 V respectively. Even better
protection is possible by the use of
Current-insulated bearings hybrid bearings with ceramic rolling
elements.




Bearing arrangements for drive units

Traction motor bearing arrangements

Current-insulated bearings for FAG bearing types and designs for traction motors

traction motors from European

manufacturers Bearing types Series Inside diameter
and designs range

The oxide ceramic is applied to the mm

bearing surfaces using the plasma o o

spraying method. Oxide ceramic is Deep groove ball bearings

very hard, resistant to wear and has 60, 62,6340-240

good thermal conductivity.
Cylindrical roller bearings

The advantages of this coating are: NU 10 - 130-240
e high insulation protection NU,NJ,NUP  2.-E,22,-E  60-200
* Due to a special sealing method, NU,NJ, NUP 3. - 40-190
the J20AA coating gives . R
insulation even in a damp Special bearings
environment. ~ 500000,800000  40-240

The external dimensions of the
current-insulated rolling bearings
correspond to the dimensions in
accordance with DIN 616 (ISO 15).

Current-insulated bearings are Suffix Description
therefore interchangeable with C3, C4,C5 Radial internal clearance larger than normal
standard bearings. M Solid brass cage, guided by rolling elements
J20AA Current-insulated, oxide ceramic coating on outer ring
For special applications, for (coating thickness =200 um)
example with a rotating outer ring, J20B Current-insulated, oxide ceramic coating on outer ring
coating of the inner ring to J20C is (coating thickness < 100 pm)
recommended. J20C  Current-insulated, oxide ceramic coating on inner ring
(coating thickness ~200 pm)
Traction motors can be fitted, for F1 Cylindrical roller bearings for traction motors to DIN 43283
example, with a cylindrical roller M1 Solid brass cage, with riveted crosspieces,
bearing FAG guided by rolling elements
NU215-E-TVP2-F1-J)20AA-C4 as a TVP, TVP2  Solid window cage made from polyamide
non-locating bearing on the drive Other designs and sizes available by agreement

side and a deep groove ball bearing  All bearing arrangements are also current-insulated
FAG 6215-M-J20AA-C3 as a locating
bearing on the opposing side.
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Plasma spraying method J20B / J20A / J20AA
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Bearing arrangements for chassis

Wheelset bearings

Inch size TAROL with dimensions in whole numbers

TAROL N X NN - X - XXX

[ T

Inch size TAROL with dimensions in fractions

TAROL N - N/N X NN - X - XXX

[ [

Example: TAROL7X12-U-)JP
Cage type designation
Separator — hyphen
Designation for delivery scope
Separator — hyphen

Inch designation for
axle journal length

“X” as a separator
Bore code in inches

TAROL prefix

Example: TAROL6-1/2X12-U-JP
Cage type designation
Separator — hyphen
Designation for delivery scope
Separator — hyphen

Inch designation for
axle journal length

“X” as a separator

Bore code expressed as a fraction
ininches, values separated by
obliques

Separator — hyphen

Part of bore code in whole numbers
ininches

TAROL prefix



Bearing arrangements for chassis

Wheelset bearings

Metric TAROL

TAROL NNN / NNN - X - XXX Example: TAROL130/230-R-TVP
[ i Cage type designation

Separator — hyphen

Designation for delivery scope

Separator — hyphen

Outside diameter in mm

Separator — oblique

Bore diameter in mm

TAROL prefix

The ordering designation is preceded by a drawing number for customer-specific designs,
e.g. F-803507.01.TAROL7X12-B-TVP or Z-517874.04.TAROL100/165-U-JP.

Designation for delivery scope Available cage types
R = Base bearing (without grease or seal) JP = Sheet steel cage
B = Base unit (greased and sealed) TVP = Polyamide cage

U = Complete unit (base unitincluding adjacent components)

Scope of delivery variants using the example of an inch size bearing: R (left), B (centre) and U (right)

29



Bearing arrangements for chassis

Wheelset bearings

Tapered roller bearing units TAROL
- tools for mounting and
dismounting

Various tools perfectly matched to
requirements are available for
mounting and dismounting FAG
tapered roller bearing units TAROL.

Our publication WL 80 250 contains
details of additional devices and
services for rolling bearing mounting
and maintenance. These products

can be purchased via the external Tool set and tools for mounting individual
sales representative responsible TAROL sizes for use with a mobile hydraulic unit
foryour area or via FAG Industrial (see page 31).

Services.

FAG mounting and dismounting TAROL units with metric dimensions®

The tools for metric TAROL units are always individually matched since these units always have customized adjacent
constructions.

Example of ordering designations for TAROL unit Z-572103.02.TAROL90/154-U-TVP:

Mounting and dismounting device (tool set): TOOL-RAILWAY-AXLE-Z-572103.02
Tools for fitting and removing the sealing caps: TOOL-RAILWAY-SEALCAP-Z-572103.02
Grease cover: TOOL-RAILWAY-GREASER-Z-572103.02

30

FAG mounting and dismounting TAROL units with inch dimensions”

TAROL Mounting device Tool for fitting and dismantling of Grease cover
design (tool set) sealing caps

B4Yix 8 TOOL-RAILWAY-AXLE-B4-1/4X8 TOOL-RAILWAY-SEALCAP-B4-1/4X8 TOOL-RAILWAY-GREASER-B4-1/4X8

C5x9  TOOL-RAILWAY-AXLE-C5X9 - TOOL-RAILWAY-SEALCAP-C5X9 ~ TOOL-RAILWAY-GREASER-C5X9
D5% x 10  TOOL-RAILWAY-AXLE-D5-1/2X10  TOOL-RAILWAY-SEALCAP-D5-1/2X10  TOOL-RAILWAY-GREASER-D5-1/2X10
E6x11 TOOL-RAILWAY-AXLE-E6X11  TOOL-RAILWAY-SEALCAP-E6X11  TOOL-RAILWAY-GREASER-E6X11

F6vhx 12  TOOL-RAILWAY-AXLE-F6-1/2X12  TOOL-RAILWAY-SEALCAP-F6-1/2X12  TOOL-RAILWAY-GREASER-F6-1/2X12
K61s x 9 TOOL-RAILWAY-AXLE-K6-1/2X9 TOOL-RAILWAY-SEALCAP-K6-1/2X9 TOOL-RAILWAY-GREASER-K6-1/2X9

G7 x12  TOOL-RAILWAY-AXLE-G7X12 " TOOL-RAILWAY-SEALCAP-G7X12 ~ TOOL-RAILWAY-GREASER-G7X12
GG 6%  TOOL-RAILWAY-AXLE-GG6-1/2  TOOL-RAILWAY-SEALCAP-GG6-1/2  TOOL-RAILWAY-GREASER-GG6-1/2
,GG 67/ : : TOOiL-RAILWAY-AXLE-GGé-7]8 : TQOL-RAILWAY-SEALCAP-GG6-7/8 : TOQL-RAILWAY-GREASER-GG6-7/8

“ Tools for other designs are available by agreement.
Please always consult FAG Industrial Services GmbH before ordering. |



Bearing arrangements for chassis

Wheelset bearings

Mobile hydraulic unit

For mounting TAROL units (400 V,
50 Hz; special voltages on request),
universally applicable in combination
with bearing specific tool sets

(see page 30).

Ordering designation:
TOOL-RAILWAY-AGGREGATE

Plate press

For pressing in and pressing out of
seals.

Ordering designation:
TOOL-RAILWAY-PLATEPRESS

Axial clearance measuring device

For measuring axial clearance
before mounting.

Ordering designation for base
device and sized set:
TOOL-RAILWAY-CLEARANCE-BASIC

TOOL-RAILWAY-CLEARANCE-TOP-+...

Visual inspection device

For visual inspection of running
surfaces of rings and rolling
elements after dismantling.
Ordering designation:

TOOL-RAILWAY-INSPECTION-DEVICE

Grease dispensing unit

For dispensing measured amounts
of grease for lubricating rolling
bearings. The metering range is
between 10 and 133 cm?

Ordering designation:
ARCA-PUMP-25 for 25 kg container,
ARCA-PUMP-180 for 180 kg drum
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Bearing arrangements for chassis

Wheelset bearings

Wheelset bearings with integral
generator

If railway wagons have a requirement
for electrical energy in order to
power monitoring equipment,

FAG wheelset bearings with integral
generators are the ideal solution.
Magnets in the axle cap rotate with
the wheel axle, acting as a rotor,
while the coils in the housing cover
remain stationary and act as a
stator.

The current generated in this way is
stored in a rechargeable battery
and is thus available even when the
train is stationary. As a result,
telematics systems with additional
functions such as wheelset bearing
diagnosis and hazardous goods
monitoring can transfer their data
at very short intervals thanks to an
adequate and continuous power
supply.

Two systems are currently available:
a low-power design with a 5 Watt
rating and a higher power variant
with a continuous 100 Watt rating.
Customer-specific solutions can be
implemented with voltages of, for
example, 6 Vto 24 V.

Generator bearing

Y25 housing with low-power generator

Mounting of the generator requires
little work: the housing cover and
axle cap of a standard housing
(UIC or Y25) are simply replaced by
the appropriate parts with a fitted
generator.

Wheelset bearing with integral
sensor system

The engineers of Schaeffler Group
Industrial have developed and
optimised a wheelset bearing unit
with an integral sensor system

(bearing with sensors and housing).

The sensors give reliable trans-
mission of, for example, speed
information to the anti-skid and

braking system, the tachometer and

the automatic door closing systems.

Temperature values are continuously

available and can be used for
condition monitoring of the bearing.
As a result, any problems can be
detected at an early stage and can
be rectified in a planned manner.

UIC freight wagon housing with high-power
generator

The sensor system can also be used
to continuously generate the
information on direction of rotation
that is required for the newly
developed rail traffic management
systems (ERTMS/ETCS).

Ordering example:
F-809 915.TAROL 130/210

Wheelset bearing with integral sensor system



Bearing arrangements for chassis

Wheelset bearings

FAG spherical roller bearings Bearing arrangements for chassis, FAG spherical roller bearings

When one spherical roller bearing is Designation Dimensions Mass
used, axle deflection can be d D B

compensated without any additional mm kg
forces. Spherical roller bearings are S Sy

used in wheelset bearings for freight Z-502472.06PRL 130 220 73 11,4
wagons, locomotives and other rail S S
vehicles. Z-536628.01.PRL 140 220 73 10,3

Other designs and sizes available by agreement.
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Spherical roller bearing for freight wagon according to UIC specification



Bearing arrangements for chassis

Wheelset bearings

Wheelset bearing housings and The design of the housing is Ordering example with designation
adapters individually matched to the system:

adjacent construction and the F-561860.ANM 130-T-A
Schaeffler Group Industrial supplies optimum layout is supported by
wheelset bearing housings and BEM calculations. F: Schaeffler designation
adapters made from spheroidal 561860: Drawing number
graphite cast iron and cast light ANM: Housing type
metal; these can also be made from 130: Axle journal
cast steel in special cases. T: Bearing type

A: Quantity series

Alstom Transport, Coradia LIREX Wheelset bearing for Coradia LIREX

Siemens AG, Niirnberg underground train SF 1000, Niirnberg underground train
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Bearing arrangements for chassis

Wheelset bearings

Split design of changeover axle
housing

Due to the split design of the
changeover axle housing, the axle
can be easily removed from the
bogie for any maintenance work
required by removing the lower
section.

A further special feature of the
housing is the material used.

The austempered spheroidal
graphite cast iron (ADI) has the
advantage of high strength with
good ductility while giving a low
housing mass. It is only the use of
this material that makes it possible
to produce the compact, optimised
mass housing design.

Bombardier Transportation, BR 185

Wheelset bearing housing
Z-176548.ASZ2160-Z-*

The main housing body can be used
at any bearing position. The housings
Z-176548.ASZ160-Z-* are available,
depending on the cover design, in
different variants and are supplied
completely painted and ready for
mounting. Quality control of the
spheroidal graphite cast iron
housings was ensured on the basis
of EN 1563 and by means of
additional component inspections.
In addition, the housing bodies
were calculated by means of modern
structural analysis methods and
optimised for the application.

Double row cylindrical roller bearings
F-801804.ZL with polyamide cage
and sealing caps can be considered
for the wheelset bearings.

Housing calculation by means of Finite Element Analysis
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Bearing arrangements for chassis

Bearing arrangements for tilting mechanisms and track stabilisation

Bearing arrangements for
tilting mechanisms and
track stabilisation

Vehicles with tilting mechanisms
can achieve significantly higher
speeds on conventional tracks than
conventional vehicles. This gives
shorter travel times and increases
the attractiveness of InterCity
travel.

INA bearing arrangements provide a
convincing solution in the main
tilting mechanism, the drive units
for tilting motion and in the
anti-roll bars/torsion bars.

The solutions, which are specially
designed for long life and long
maintenance intervals, have proved
effective in reliable daily operation
over many years. Depending on the
application, service lives of up to
TR 600 (Trenitalia); ETR 610 (Cisalpino) with 4th generation tilting system several million kilometres can be
achieved.

Tilt drive system Main bolster Track stabilisation, torsion bar
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Bearing arrangements for chassis

Bearing arrangements for tilting mechanisms and track stabilisation

Bearing arrangements
for the main bolsters

Tilting motion of the vehicle body is
made possible by a bolster that is
integrated in the bogie and to which
the vehicle body is attached.

Bearing arrangement with
yoke type track roller units

Yoke type track roller units are
complete units comprising a shaft
and two yoke type track rollers.

Two yoke type track rollers are used
to support the bolster for one bogie
which is the load-bearing element
that allows the tilting motion of the
vehicle body.

Bearing arrangement with
cylindrical roller bearings

Full complement cylindrical roller
bearings with snap ring grooves,
designed as a locating bearing,
support axial forces in both
directions as well as radial forces.
They can be located using the snap
ring grooves and are protected
against contamination and spray
water by means of lip seals on both

Yoke type track roller units

INA/ELGES bearing arrangements for the main bolster

Bearing types and designs Shaft diameter range

mm

Yoke type track roller units

N:NT:R 7 :60:to:90

Cylindrical roller bearings with snap ring grooves

SL0450..PP 40 to 70
Maintenance-free radial spherical

plain bearings with ELosLine® _—
G,E“,UK,'ZRS, 7407t077(7)
Suffix  Description

2RS Srearled by lip rsealsron ,b,o,th Vsides

PP Srearlinrg rings ,On,bqth,s,i,des, S
RR Corrosion-resistant design with Corrotect® Vcoatirngr

Qihér designs and sizes available by agreement

sides. In each case two bearings
are fitted in connecting rods that
allow the tilting motion of the
vehicle body.

support radial and axial forces and
compensate misalignments. In each
case two bearings are pressed into
a connecting rod and allow the
tilting motion of the bolster.

These bearings, which are
insensitive to vibration and

shocks, are characterised by their
absolutely maintenance-free
operation.

Bearing arrangement with
radial spherical plain bearings

The maintenance-free ELGES radial
spherical plain bearings can

Maintenance-free ELcocLine® radial spherical
plain bearing

Cylindrical roller bearing with snap ring grooves
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