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Fig. 1: Schaeffler axlebox bearing 
(Schaeffler KG)

constructions and polyamide cages for axle-
box bearing applications. As far as mainte-
nance and handling are concerned cylin-
drical roller bearings are superior to other 
axlebox bearing types.

2 Modular train concept

The TALENT 2 (Fig. 2) has a modular design 
and can be configured variably to create 
two-car trains or trains with as many as six 
cars. The drive power is also variable and 
can be selected depending on the number 
of driven axles. In addition, the vehicle can 
be configured for operation on different 
voltage systems (15 or 25 kilovolts alter-
nating current or 3 kilovolts direct current) 
in crossborder traffic. Entry heights of 600 
or 800 millimeters take different heights of 
platform edges into consideration. The train 
can be easily reconfigured and reconstruct-
ed at any time to meet different operating 
requirements. With its high level of accel-
eration and up to two folding-sliding doors 
on each side of the car, the TALENT 2 will 
offer quick journey times on regional and 
suburban transport. The vehicle is also well 
equipped when it comes to security: it fully 
meets the future European DIN EN 15227 
standards concerning collision safety in-
cluding all possible stages (scenarios 1-4).

The Rail Sector Management of Schaef-
fler Group Industrial (INA/FAG) supplies all 
the axlebox bearings for the new  TALENT 2 
electric multiple units from Bombardier 
Transportation. As of 2009, German rail-
way company Deutsche Bahn AG will utilize 
this train in regional and suburban trans-
port throughout Germany. The new cylin-
drical roller bearings for wheelsets will be 
installed in all the motor and trailer bogies. 
In close collaboration with system sup-
plier Bombardier and Deutsche Bahn AG, 
Schaeffler Group Industrial has developed 
a rolling bearing concept that builds on the 
formerly used axlebox bearings of Deutsche 
Bahn and could become the new standard 
bearing in the future.

1 Extended maintenance 
intervals

To ensure maximum performance capacity 
and security, Schaeffler Group Industrial 
uses an optimized sealing concept. The 
bearing units (Fig.  1) are fitted with sealing 
shields. In conjunction with the pre-seals in 
the adjacent bogie components, these of-
fer efficient and effective sealing action for 
long service life. Thanks to the high-preci-
sion components and the additional seals, 
the maintenance intervals can be extended 
to up to 1.2 million kilometers. This means 
that running times are achieved that are 
way above the former standard for light rail 
vehicles. The bearing unit is filled with high-
grade FAG Arcanol L224 grease. This lubri-
cant meets the usual rail vehicle standards 
according to EN 12081 or UIC 814.

The cylindrical roller bearing units meas-
ure d 130 mm x D 240 mm x B 160 mm 
(bore diameter x outside diameter x width). 
In cooperation with Bombardier and DB AG, 
the performance tests are carried out on 
Schaeffler’s in-house test rigs according to 
EN 12082 and UIC 515-5 requirements.

For decades, cylindrical roller bearings have 
stood the test in the wheelsets of all types 
of rail vehicles. They are particularly suit-
able for supporting high radial loads and 
are usually designed with special internal 

FAG Axlebox Bearings 
for the Talent 2

The Rail Sector Management of Schaeffler Group Industrial (INA/FAG) supplies  
all the cylindrical roller bearing units for the wheelsets of Bombardier’s Talent 2 
electric multiple units, which will be used by Deutsche Bahn AG in regional and 
suburban traffic throughout Germany as of 2009.

Application Engineering 
Railway Bearings, 
Schaeffler KG

Address: Schweinfurt, Germany

rail_transport@schaeffler.com

Dipl.-Ing. Günter Aumüller

Fig. 2: Front end of Talent 2 EMU 
(Bombardier)
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nical modification of the bogies could not 
be granted only because of the ownership 
rights of the Y-series bogies. 

For this reason, Kombibahn Schweiz TBT 
GmbH started to develop the EFD (bogie 
with elastomer suspension and link suspen-
sion principle), a bogie based on an elas-
tomer spring suspension system with ra-
dial adjustment of the wheelsets in curved 
tracks, granting stable running comfort in 
straight tracks (Fig. 1). This principle was 
also chosen for the new TBT narrow-gauge 
bogie SS1000 for the RhB freight wagons. 
The development was carried out in close 
collaboration with the RhB. The track tests 
with the prototype bogies under a tank wag-
on gave excellent results (Figs. 2 and 3).

The complete development and the sim-
plified drawing set for the construction of 
two prototype bogies were carried out by 
Kombibahn Schweiz. The assessment of 
the driving techniques and the preliminary 
calculations concerning

� running safety
� track stress
� running comfort

were carried out according to UIC and FOT 
specifications (Federal Office of Transport, 

The Rhätische Bahn (RhB) has procured a 
large number of different types of freight 
wagons, such as 

� Lumber transport wagons/container flat 
wagons (Re)

� Flat wagons for combined transport (ACTS)
� Flat wagons for lumber and container 

transport (Sgp)
� Low-floor wagons for containers and 

swap bodies (Sb)
� Bulk freight dump cars (Xa-u)

Furthermore, spare bogies for tank wagons 
are also needed, as they are still equipped 
with old bogie types with leaf suspension 
springs which cause some track problems 
on the RhB narrow-gauge railway network.

For the new generation of freight wagons, 
the RhB already called for public tenders 
in 2006. Kombibahn Schweiz TBT GmbH in 
Aarau applied as a sub-contractor for the de-
velopment and construction of bogies. Kom-
bibahn Schweiz TBT GmbH is a business 
focussing its activity on the field of railway 
technology and especially dealing with the 
further development of freight wagon bogies. 
In 2006, Kombibahn Schweiz was assigned 
the task of carrying out the development and 
construction of two prototype bogies.

1 Technical parameters

Together with the RhB technicians, the pos-
sible improvements concerning driving tech-

nology for the new generation of freight cars 
and the available wagons were discussed 
in view of 

� the available different track qualities on 
the RhB railway network;

� the average speed up to 80 km/h (test 
speed 100 km/h) with empty, partial 
and full load of the freight wagons;

� noise emission as low as possible;
� the maximum possible use of the RhB 

clearance gauge and railway loading 
gauge. 

At present, these issues are handled by 
Kombibahn Schweiz TBT GmbH in collabo-
ration with the Deutsche Bahn AG concern-
ing the further development of freight wag-
on bogies for standard-gauge lines.

Due to the well-known problems with freight 
wagons equipped with Y25 bogies (exceed-
ing of Y/Q threshold values), many vehicles 
for combined transport are involved. The Eu-
ropean railways, the vehicle operators and 
the registration offices are therefore very 
critical concerning the licensing of these 
freight wagons with standard Y25 bogies in 
the so-called rigid wheel-base construction, 
which has led to various expensive track 
tests according to UIC specifications. The 
results show that licensing without a tech-

A new bogie, Type SS1000, for the 
narrow-gauge railway Rhätische Bahn 

in Landquart, Switzerland

A detailed account about the new bogie development for narrow-gauge wagons for 
the Rhätische Bahn in Landquart, Switzerland, is given here.

Geschäftsführer der 
Kombibahn Schweiz 
TBT GmbH

Address: Aarau, Switzerland

tandetzki@bluewin.ch

Hans Tandetzki

Fig. 1: SS1000 bogie
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Ausgabe Termine Themen Messen/Ausstellungen 
mit Extra-Verbreitung (Änderungen vorbehalten)

RTR
1/2012

März

ET: 19.03.2012
AS: 20.02.2012 
DU: 25.02.2012

Fahrwegkomponenten und Zusammenwirken Rad/
Schiene / Ingenieurbauwerke und Projektmanage-
ment für Neubaustrecken / Neue Fernverkehrszüge 
und Magnetbahnprojekte  / Personenverkehr und 
Bahnhöfe

Intertraffic, Amsterdam, 27.3.-30.3.2012
Expo Ferroviaria und Intertunnel, Turin, 27.3.-29.3.2012
56. VDEI Oberbaufachtagung, Darmstadt, 28.3.2012 
Gulf Rail 2012, Dubai, 17.4.-19.4.2012 
Railways 2012, Las Palmas, Gran Canaria, 18.4.-22.4.2012
Infrarail, Birmingham, 1.5.-3.5.2012
9. Intern. Rail Forum, Madrid, 8.5.-10.5.2012

RTR
2/2012

Mai

ET:  14.05.2012
AS: 10.04.2012 
DU: 13.04.2012

HGV-Projekte weltweit - Erfolge, Projekte, Techno-
logien / Fahrzeugkomponenten für Personen- und 
Güterwagen / Nahverkehr / Metro (Fahrzeuge und  
Projekte) / Umweltfreundliche Techniken im Einsatz 
bei den Bahnen

APTA Rail Congress, Dallas, 3.6.-6.6.2012
Transport Publics, Paris, 5.6.-7.6.2012
UIC High Speed Congress, Philadephia, 11.7.-13.7.2012
Ferroworld, Genf, 20.8.-24.8.2012

RTR
3/2012

September

ET:  07.09.2012
AS:  08.08.2012 
DU: 13.08.2012

Großes Messeheft zur InnoTrans 2012, Berlin 
Trends in der Fahrzeugentwicklung -und technik / 
Effektive Fahrwegtechnik / Neue Komponenten für  
das Bahnsystem / Rad/Schiene-Zusammenspiel

12. Intern. Schienenfahrzeugtagung Rad/Schiene, Dresden, 
12.9.-14.9.2012
InnoTrans 2012, Berlin, 18.9.-21.9.2012
ITS World Congress, Wien, 22.10.-26.10.2012

RTR
4/2012

November

ET:  12.11.2012
AS:  08.10.2012  
DU: 12.10.2012

Große Messenachlese zur InnoTrans 2012, Berlin
Fahrzeuge und Fahrzeugkomponenten / Bahn und 
Umwelt / Fahrwegprojekte



Ausgabe Termine Themen Messen/Ausstellungen 
mit Extra-Verbreitung (Änderungen vorbehalten)

RTR
Spain

Edition

ET: 02.05.2012
AS: 26.03.2012 
DU: 30.03.2012

Hochgeschwindigkeitsverkehr in Spanien /  
Infrastrukturprojekte in Spanien und Südamerika /  
Metro und Nahverkehrsfahrzeuge

9. Intern. Rail Forum, Madrid, 8.5.-10.5.2012

RTR
China

Edition

ET: 23.05.2012
AS: 16.04.2012
DU: 20.04.2012

Europäische Technologien in China / Hochgeschwin-
digkeitsverkehr in China / Nahverkehr: Fahrzeuge 
und Konzepte

Rail+Metro China,  Shanghai, 30.5.-1.6.2012

RTR
Russia 
Edition

ET: 22.10.2012
AS: 17.09.2012 
DU: 21.09.2012

Infrastrukturprojekte in Russland / Fahrzeuge und 
Fahrzeugkomponenten / Hochgeschwindigkeitsver-
kehr in Russland

6. Exporail Russia, Moskau, 31.10.-2.11.2012

RTR
India

Edition

ET: 29.11.2012
AS: 22.10.2012 
DU: 26.10.2012

Hochgeschwindigkeitsverkehr in Indien / Entwick-
lung im Nahverkehr / Metro und Nahverkehrsfahr-
zeuge / Fahrzeuge und Fahrzeugkomponenten

Exporail India, New Delhi, 6.12.-7.12.2012

RTR Länderspecials / Termin- und Themenplan 20123b
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gepr. Auflage

RTR 
 
1	 Auflagenkontrolle: 	  IVW geprüfte Auflage

2	 Auflagen-Analyse:   
	 (III. Quartal 2010 - II. Quartal 2011) 
	 Tatsächlich verbreitete Auflage im Jahresdurchschnittt)	

Druckauflage: 3.723

Tatsächlich verbreitete Auflage (TvA): 3.408

Verkaufte Auflage: 246

Freistücke: (controlled circulation) 3.163

Rest-, Archiv- und Belegexemplare: 315

3	 Verbreitung nach Regionen:

Regionen: %
Copies

% Copies

Europa Gesamt: 59,7 2.035 Indien / Mittlerer Osten 6,7 228

  Europa Nord 7,7 262 Nord- und Südamerika 6,4 218

  Europa Mitte/West 30,3 1.032 Afrika 2,7 92

  Europa Ost/Südost 14,6 498 Australien und Pazifikraum 0,9 30

  Europa Süd 7,1 242

 GUS-Staaten 6,8 232

Asien 16,8 573

Gesamt 100 % 3.408

gepr. Auflage

4a RTR International / Auflagen- und Verbreitungs-Analyse 
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RTR Länderspecials / Auflagen- und Verbreitungsanalyse4b

1	 Auflagen- / Verbreitungsanalyse 

	 RTR China Edition:

Druckauflage 5.000 Copies
Verbreitete Auflage 4.800 Copies
Archiv-/ Belegexemplare 200 Copies

	

	 Die RTR China Edition (Erscheinungsweise 1x jährlich) wird seit 
über 15 Jahren herausgegeben in enger Zusammenarbeit mit dem 
Scientific & Technical Information Research Institute, Ministry of Rail-
ways (MOR), Peking und in China fachlich begleitet vom MOR-Chief 
Engineer, He Huawu.

	 Die Verbreitung der 4.800 Exemplare erfolgt personalisiert und kon-
trolliert durch das MOR an alle relevanten Ingenieure und tech-
nischen Manager bei den zentralen und regionalen, landesweiten 
Eisenbahnverwaltungen, Eisenbahn-Industrieunternehmen und Ein-
richtungen für Wissenschaft, Forschung und Entwicklung. Außerdem 
werden Extra-Exemplare auf den wichtigsten Messeveranstaltungen 
in China verteilt.

	 Auflagen- / Verbreitungsanalyse

	 RTR Spain, Russia und India Edition:

Druckauflage 5.000 Copies
Verbreitete Auflage 4.800 Copies
Archiv-/Belegexemplare 200 Copies

	

	 Neben der regelmäßigen RTR China gibt es jährlich, wechselnde	
landessprachige Ausgaben zum Zweck der tieferen Marktdurchdrin-
gung von Regionen, die für das Bahn-Business europäischer Indus-
trie-Unternehmen weltweit von besonderer Bedeutung sind. In der 
Regel werden 50 % der Auflage im Vorfeld und auf wichtigen Mes-
severanstaltungen, auf denen RTR auch vor Ort vertreten ist, an die 
Besucher und Aussteller verbreitet. Die restliche Auflage wird (unter 
Mitwirkung lokaler Partner) an qualifizierte Adressaten der Bahnbran-
che versandt. 

	 Die RTR Spain, RTR Russia und RTR India dienen der speziellen Infor-
mation der technischen Führungskräfte und Entscheidungsträgern in 
den entsprechenden Ländern. 
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ports. Non-synchronous uniform pressure 

tamping causes the ballast to be compacted 

under the sleepers due to the effect of vibra-

tion and pressure-controlled squeeze force, 

taking not the paths of the tamping tines as 

a criterion but their effective tamping forces. 

This means that each individual tamping 

arm holding the tamping tines is squeezed 

independently of the others until the pre-set, 

optimum tamping pressure is reached and 

therefore also the corresponding degree of 

compaction. This is even more important be-

cause the voids under the individual sleep-

ers differ in size depending upon the lifts and 

therefore the squeeze distances required to 

achieve compaction will also vary. 2 Parameters2.1 Vibration frequency, compression 

amplitude and squeeze speed

Frequencies in the range up to about 35 Hz 

During the first period of mechanisation 

of track maintenance from 1950 to 1980, 

the main goal was to reduce the costs of 

maintenance. The Plasser & Theurer com-

pany – established by Franz Plasser and 

Josef Theurer (Fig. 1) – was one of the driv-

ing forces behind many new developments 

since the beginning of the 1950's up to 

now. In 1960, this company presented the 

VKR 04, the first levelling and tamping ma-

chine. From 1965 the working speed was 

raised by using two-sleeper tamping ma-

chines called Duomatic. From 1971 there 

was a further increase in performance due 

to the construction of heavy-duty machines 

with standard railway vehicle features. The 

years after 1980 were characterised by the 

development of continuous action tamping 

machines. In 1996 the first three-sleeper 

tamping machine appeared on the tracks. 

It was followed in 2005 by the four-sleeper 

tamping machine. This development was 

supplemented by the addition of the dynam-

ic track stabilizer to the tamping machines. 

1 Tamping – why and how
The reasons for tamping are:

� the elimination of track faults in longitu-

dinal level and alignment to assure the 

operating reliability of the trains and the 

ride comfort,
� elimination of voids under the sleepers, 

so that the load can be distributed uni-

formly onto the sleepers and dispersed 

into the subsoil,
� construction of defined supports to 

avoid unstable geometry due to centre-

bound sleepers and
� improvement of the track quality before 

an irreversible deterioration of the track 

commences,modern tamping unit is presented in Fig. 2. 

With regard to the vertical stiffness and load 

distribution, correctly performed non-synchro-

nous uniform-pressure tamping produces 

continuous and homogeneous sleeper sup-

Modern tamping technology

For more than sixty years mechanised tamping is a well-known procedure in the 

field of maintenance of railway tracks. Initial goals were to reduce maintenance 

cost and time needed for possessions. The latest maintenance machines from 

Plasser and Theurer and their sophisticated tamping and recording systems 

guarantee a superb level of track geometry. 

Research & Testing 
Department

Plasser & Theurer, Linz, Austria

bernhard.lichtberger@plassertheurer.com

Univ.-Doz. Dr. Bernhard Lichtberger

Fig. 1: Franz Plasser (left) and Josef Theurer 

(right)

Fig. 2: Diagram of a tamping unit
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Stefan Potocan MSc.Vibration protection for Birmingham’s 
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Sonderdrucke – Kleiner Aufwand, maximaler Effekt5

	 Sonderdrucke sind vielseitig einsetzbar
 auf Messen
 für Informationsveranstaltungen
 für Kunden
 für Geschäftspartner
 für Firmenbroschüren
 für Bewerber
 für Mitarbeiter

	 Ihre Vorteile
 unbegrenzte Auflage
 repräsentative Gestaltung
 auch aus zurückliegenden Ausgaben
 auch Übersetzungen sind möglich
 termingerechte Anlieferung
 ein Ansprechpartner

	 Ihre Anprechpartnerin 
	 Cornelia Bär 
	 Tel.: +49 40 / 237 14-120
	 cornelia.baer@dvvmedia.com

Preise auf Anfrage

So könnten Ihre Sonderdrucke aussehen

Original-Titelseite der Zeitschrift

  Starke Marke
	 Eurailpress steht für verlässliche und  

glaubwürdige Fachinformationen

  Auf Wunsch
	 Ihr eigenes Titelbild mit Ihrem Logo 

und Ihrer Adresse

  Auffällig
	 Ein Extra-Feld macht auf Ihren 

Beitrag aufmerksam

Kopf-Titelseite

  Kompetent
	 Die starke Marke der Fachzeitschrift als Garant 

für Kompetenz am Kopf der 1. Seite

  Prominent
	 Autor und Headline des Artikels

  Genau nach Maß
	 Paginierung wird angepasst und 

Fremdanzeigen werden entfernt
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