Mounting of rolling bearings
Thermal mounting



Mounting methods

Mounting  Due to the different types and sizes of rolling bearings, they cannot
all be mounted using the same method. A distinction is made
between mechanical, hydraulic and thermal methods.

In the mounting of non-separable bearings, Figure 1, the mounting
forces must always be applied to the ring with a tight fit. Any forces
applied to the ring with a loose fit would be transmitted by the rolling
elements, which could cause damage to the raceways and rolling
elements. Heating of the housing causes expansion of the bearing
seat and thus makes the mounting process considerably easier.
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Mounting
of a non-separable bearing

In the case of separable bearings, Figure 2, mounting is simpler;
both rings can be mounted individually. Rotating the ring during
mounting gives a screwdriver effect that will help to avoid scraping
marks.

Figure 2
Mounting
of a separable bearing
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Thermal mounting

9 = heating temperature
d = bearing diameter

(@) Shaft tolerance

Figure 3
Temperature

Bearings with a cylindrical bore should be heated before mounting if
atightfit on the shaftis intended and the effort required for pressing
into place by mechanical means is too great. The temperature
required for mounting is shown in Figure 3. The data are valid for
maximum fit interference, a room temperature of +20 °C and

an excess temperature safety margin of 30 K.
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When heating the bearings, the temperature must be precisely mon-
itored. An excessive temperature differential between the individual
components can lead to distortion with the bearing and thus to dam-
age. In addition, the heating temperature must not normally exceed
+120°C, in order to prevent changes to the structure and hardness

of the bearing.

Bearings with cages made from glass fibre reinforced polyamide and
bearings that are sealed or have already been greased can be heated
to max. +80 °C but not, however, in an oil bath.

After heating, the parts are slid in a single movement, rapidly and
without tilting, up to the stop on the seat. While sliding onto

the shaft, slight rotation to give a screwdriver effect helps to achieve
prompt mounting. Protective gloves should be worn when mounting
the heated parts, Figure 4, page 4.
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Figure 4
Sliding into place
of heated bearing parts

Induction heating device

Figure 5
Small heating device

Mounting methods
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Once the innerring has been slid in place, it must immediately be
secured against its axial abutment point and held under tension
until it has cooled, so that it then remains in full contact. There must
not be any gap between two rings positioned adjacent to each other.

Rolling bearings can be brought to mounting temperature quickly,
safely and above all cleanly by the use of induction heating devices
operating by the transformer principle. The devices are used mainly
in batch mounting work.

The heating devices can be used to heat rolling bearings of all types,
including greased and sealed bearings. The smallest heating device
is used for bearings with a bore of 10 mm or larger, Figure 5.

The maximum bearing mass for the heating device shown here,

for example, is 40 kg.
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Figure 6
Large heating device

Heating plate

Figure 7
Heating process with a temperature-
controlled heating plate

The operating range of the largest heating device starts at a bore
of 85 mm, Figure 6. The heaviest workpiece mass can be up
to 1200 kg.
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After the heating process, the bearing is automatically demagnet-
ised. Further details on induction heating devices are given
in TPI 200, FAG Heating Devices for Mounting of Rolling Bearings.

Heating plates are used to heat rolling bearings or small machine
parts by means of contact heat. It must be ensured, however,
that the entire bearing is heated uniformly, Figure 7.

Aring ordisc is placed between a heating plate without temperature
control and the inner ring of a bearing with a polyamide cage.
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Oil bath
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Figure 8

FAG medium frequency

heating device

Mounting methods

With the exception of sealed, greased bearings and high precision
bearings, rolling bearings of all sizes and types can be heated in

an oil bath. For heating, a clean oil with a flash point above +250 °C
must be used. A thermostatic controller is advisable (temperature
+80 °C to +120 °C). In order that the bearings are heated uniformly
and no deposits of contamination occur within them, they should be
laid on a grid or suspended in the oil bath. After heating, the oil must
be allowed to drain off thoroughly and all fit and locating surfaces
must be carefully wiped.

With this method, please note the risk of accidents, environmental
pollution by oil vapour and flammability of hot oil.

Safe, clean heating of rolling bearings can be carried out in a heating
cabinet. The temperature is controlled by means of a thermostat and
is therefore precisely maintained. There is almost no possibility of
bearing contamination. The disadvantage is that heating by means
of hot air takes a relatively long time and is comparatively intensive
in terms of time and energy.

With the aid of FAG devices using medium frequency technology,

it is possible to heat very large and heavy bearings as well as other
components of shrink fit connections by inductive means in order

to achieve joining and loosening. Due to its compact construction,
the device can also be used for mobile operation.

The heating device comprises the medium frequency generator and
an inductor, Figure 8. Depending on the application, this can be of a
flexible or rigid design. The flexible version is similar to a cable that
is placed either within the bore or on the outside of the workpiece.
Flexible inductors are suitable for workpieces of various sizes and
various shapes and can be used for long periods at heating tem-
peratures up to +150 °C.
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Advantages

Further information

Further information

In batch production applications, where large quantities of identical
components are mounted, flexibility is less important than reduced
setup times and increased process reliability. Rigid inductors are
suitable for this task. In this design, the coil is fitted in a housing
matched to the workpiece and can thus be placed quickly and easily
in the heating zone. Rigid inductors are also suitable, in contrast to
the flexible variant, for small components.

In the heating of non-separable bearings, the outer ring must be
heated first so that the internal clearance is maintained and damage
to the bearing is prevented.

The devices are designed for the specific application. Please contact
the application experts at Schaeffler.

Versatile application possibilities by means of flexible inductors.
Ease of transport — usable anywhere.

Rapid, energy-efficient operation.

Short heating times and high productivity.

TPI 217, FAG Medium Frequency Heating Devices.
This PDF file is part of “medias” (medias.schaeffler.de). Please also

take note of all otherinformation provided there (Internet pages, PDF
files), where this information is applicable to your task.?

Schaeffler Technologies

MH 1 medias | 7



MH 1 medias / GB-D / published 20160331 / created 20170927 / PDF

Schaeffler Technologies
AG & Co. KG

IndustriestraBBe 1-3
91074 Herzogenaurach
Germany

Internet www.schaeffler.de/en
E-mail info.de@schaeffler.com

In Germany:
Phone 01805003872
Fax 01805003873

From other countries:

Phone +49913282-0
Fax +49 9132 82-4950

Schaeffler Technologies
AG & Co. KG

Georg-Schéfer-Strafie 30
97421 Schweinfurt
Germany

Internet www.schaeffler.de/en
E-mail faginfo@schaeffler.com

In Germany:
Phone 01805003872
Fax 01805003873

From other countries:

Phone +49972191-0
Fax +49 9721 91-3435

Every care has been taken to ensure the
correctness of the information contained
in this publication but no liability can

be accepted for any errors or omissions.
We reserve the right to make technical

changes.

© Schaeffler Technologies AG & Co. KG
Issued: 2017, September

This publication or parts thereof may not
be reproduced without our permission.
MH 1 GB-D




<<
  /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
  /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 1.00000
  /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 1.00000
  /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 1.00000
  /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

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


