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ELGES Spherical Plain Bearings in the
Tilting System and FAG Gearbox Bearings of
the New PENDOLINO
Examples of Application Engineering

WL 07 549 GB-D

In March 2004, the Italian state
railway Trenitalia and Cisalpino – a
joint venture of Trenitalia and Swiss
Federal Railways (SBB) - ordered a
total of 26 PENDOLINOs. The 
electric high speed trains are the
first vehicles with Alstom fourth
generation tilting systems by
means of which traveling times on
conventional lines can be reduced
by 15 to 30%.

Starting in November 2006, 12 of
the seven-car trains will be added
to the fleet of 40 PENDOLINOs and
60 ETR 500 trains that already
service the Trenitalia high-speed
lines. The 14 train compositions for
Cisalpino are intended, among
others, for cross-border traffic
between Italy and Switzerland. In
time for the schedule change in
December 2007 and for the 

opening of the Lötschberg base
tunnel, the trains will take up 
service at Cisalpino as ETR 610.

Schaeffler Group Industrial
supplies for all trains ELGES
spherical plain bearings for two
locations in the tilting systems
as well as the complete bearing
sets for the gearboxes.



Schaeffler KG
Product Line Railway Bearings
Georg-Schäfer-Str. 30
97421 Schweinfurt (Germany)
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Fax +49 9721 91-3435
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Bearings supporting the bolster in the
tilting mechanism

The tilting motion of the superstructure is made 
possible by a bolster that is integrated into the bogie
and onto which the superstructure is mounted. The 
bolster is connected to the bogie via four connecting
rods. Maintenance-free standard ELGES spherical plain
bearings GE60UK-2RS are used in the connecting rod
eyes. This solution, which is already used successfully
in the ICE-T fleet of DB, provides a cost-effective and
reliable bearing mounting.

Superstructure stabilization

Functional principle
Dynamic forces acting on the trains during the journey
cause rolling and sideways motions of the super-
structure relative to the longitudinal axis of the train.
So-called anti-roll bars are used to reduce these
motions. Anti-roll bars function like a torque rod, 
generating readjustment forces between superstructure
and bogie that are opposed to the motions, stabilizing
the superstructure.

Maintenance-free ELGES radial spherical plain bearings
with an ELGOGLIDE® sliding layer are used at the joints
of this highly dynamic application. The unprotected
position of the radial spherical plain bearings, direct
exposure to environmental conditions and the 
demanded life of more than 2.5 million kilometers
require an efficient sealing system.

ELGES special spherical plain bearings with bellows
The special spherical plain bearings that were 
developed especially for this application is sealed by
means of bellows whose geometry was optimized for
the necessary large motion angles (slewing angle 
+/- 20°; tilting angle +/- 19°) by means of FEM 
analysis. 

The bearings’ reliability with regard to life, max. joint
angle, tightness and resistance to aggressive 
substances was proved in extensive tests. The bellows
material has already been used successfully for ca. 
10 years in similar applications in the automotive 
sector.

The bearing, which is located in the surrounding 
structure by snap rings and spacer sleeves, is easy to
mount and dismount, reducing costs for manufacturer
and operator alike.

Gearbox bearings

The gearbox built by ALSTOM Savigliano is a single-
stage bevel gearbox which is driven via a universal
joint shaft. The pinion shaft is supported in a 
cylindrical roller bearing that is based on type NU317-E
and a four point bearing QJ318-N2. The ring gear of the
output shaft is supported on one side in a cylindrical
roller bearing NU1040-E. On the other side, support is
provided by two tapered roller bearings in 
X-arrangement.
All bearings are lubricated with oil, supplied by the oil
circuit for the gearing. Cage design and bearing 
clearance were adapted to meet the requirements of
this application.
Schaeffler Group Industrial had already supplied the
bearings for the gearboxes of the predecessor versions.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


