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Table &4 Minirmum safety factor values So

Roller
Operaing condfions 2
beaings
Hioh rototionol oiccuroicy dermono 30
Mool rotorfing oo curo v dermond 15

(Universol opplicotion)

Sight rotofionol oo urocy
ceterioration perritted (Low 1.0
goeec heowy loocing, etc )

MHaote 1 : For drovin-c uo needle raler beorings, min. Ssvdue=3.
2 When vilkrofion and/or shoc k loods ore present, o lood
foctor bosed on the sock lood reeds to be included

in the P rmoec value.

7. Bearing handling

Eearings are precizion parts and. i1 order to preserve their acowacy and reliability. care must
be exercised in their handling. In particular bearing cleanliness must be maintained. sharp
impacts avoided. and rust prevented.

7.1 Bearing storage
ko=t rolling bearings are coated with a rust preventative before being packed and shipped.
and they should be stored at room temperature with a relative humidity of less than 6M%.

7.2 Installation

When bearings are being installed on shafts or in

housings, the bearing rings shoudd never be struck =
directly with a hammer or a drift as shown in Fig 8. 1. {'Z.-f*
because damage to the bearing mav result Any force

applied to the bearing should always be evenly
distributed over the entire bearing nng face. f’==|‘

7.2.1 Installation preparations

Eearings shoud be fitted in a clean. div work area. Especially
for =small and miniatwe bearings. a "clean room" should be L ,

provided as any confamination particles in the bearing will =

greatly affect bearing efficiency. Eefore installation all fitting Fig 8.1

tools, shafts housings, and related parts should be cleaned and

any burs or cutting chips removed if necessary. Shaft and housing fitting swfaces should
alzo be checked for roughness, dmensional and design accuacy, and to enswre that they are
writhin allowwable tolerance limits.

Eearings shodd not be wrwrapped uwntil just prior to wistallation lTormally, beanngs to be
usedwith grease libricant can be installed as is without removing the rust preventative.
Howewer, for bearmgs which wmll uvse ol lubricant or 11 cases where mimng the grease and
rust preventative wwoudd resut in loss oflubrication efficiency. the ruet preventative should
be removed by washing with benzene or petwoleun solvent and dried before installation
Eearings shodd alzo be wwashed and diied before installation if the package has been
damaged or there are other chances that the bearings have been contaminated. Double
shielded bearings and sealed bearings, one way clutches sho dd never be washed
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7.2 2 Installing cylindrical bore bearings

Eearings with relatively small interference fits can be press fit at room temperatwe by using
a sleewe against the iwer ring face as shownin Fig . Uzually, bearings are wnstalled by
striliing the =leeve with a hammer: howewver. when installing a large number of bearing=. a
mechanical or hydradic press should be used.

When instaling non-separable bearings on a shaft and in a housing simultaneously, a pad
which distributesth fitting presswe evenly over the inner and outer rings is used as shown in
Fig. 7.3 When fiting bearings which have alarge wmer ring interference fit. or when fitting
bearings on shatts that have a large diameter, a conmiderable amount of force is required to
install the bearng at room temperature. Installation can be facilitated by heating and
expanding the imner ring betorehand The required relative temperatwe difference betweean
the imner ring and the fithing swiace depends on the amount of witerference and the shaft
fitting swiace diameter. Fig 7.4 shows the relation between the bearing vwer bore diameter
temperatwe differential and the amount of thermal expansion. Inany event bearings shoud
never be heated above 120°C.

Fig 7.2 Fitingsleeve pressure
againstinner ring

Diormetic eqoonsion of inner A

i
W?j? "

|

shrinkage fit ofinner ring

| j:' Fig. 7.3 Temperature differential required for

Removal pawl

Fig. 7.4 Rermoval afinnerring using aninduction he ater
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The most commonly used method of heating bearings 15 to immerse them in hot oil. Howewver,
this method should not be wed for prelubnicated shielded and sealed bearings. To avoid
overheating parts of the bearings they should never be brought into direct contact with the
heat sowce, butinstead should be suspended inside the heating tank orplacedonawre grid. If
bearings are dry-heated wpith a heating cabinet or hot plate, they can be mounted wwitho ut
diving. An inducton heater can be used to quickly heat bearings in a diy state (abways
demagnetize!), When heated bearings are installed on shafts, the imner rings must be held
against the shaft abutment wuatil the bearing has been cooled i order to prevent gaps from
occulilg between the ring and the abutment face.

7.2.3 Installation of outer ring

FEwen for tight interference fits. the outer rings of small type bearings can be installed by
driving them wto housings atroom femperatwe. For large tvpe beanngs, the housig can be
heated before installing the bearing. or the bearing's outer ring can be cooled with dry ice.
efc. Eefore mstalling. If diy ice or other cooling agentis used. atmospheric moistuwe will
condense on bearing swfaces and therefore appropriate rust preventative measwes are
necessary.

7.3 Fostinstallation ruuing test

To inswe that the bearing has been properly installed a running testis performed after
uistallation is completed. The shaft or housing is firstrotated by hand and if no problems are
observed a low speed. no load power testis performed. If no abnormalities are observed. the
load and speed are gradually increased to operating conditions. During the testif any unusual
noise. vibration or temperatuwe rise is observed the test should be stopped and the
equipment examined K necessary. the bearing should be disassembled for inspection To
checl: bearing ruming noise the =zowd can be amplified and the type of noise ascertained
with a listening instrument placed against the housing. A clear smooth and continuous
running sowid is normal. A high metallic orirregular sound indicates some eror in function.
Vibration can be accuwately checlied wwith a wibration measwing instrument and the
amplitude and frequency characteristics measwed against a fized standard Usually the
bearing temperature can be estimated from the howsing swface temperatuwe. Howewer. 1f the
bearing outer ring 15 accessible through oil inlets ete. the femperatwe can be more
accuwately measwed Under normal conditions bearing temperatue rises with rotation time
and then reaches a =stable operating temperatue after a certain period of time If the
temperatuwe does notlevel off and continues to rise. or if there 1= a sudden temperature rse,
or if the temperature is unusually high. the bearing should be inspected.

7.4 Beanng dizazzembly

Eearings are often removed as part of periodic inspection procedwes or during the
replacement of other parts. However. the shaft and howsing are almost always reinstalled,
and in more than a few casmes the bearings themselves are reused. These bearings. shafts
housings, and other related parts must be designed to prevent damage dwing dizassembly
procedures. and the proper dizassembly tools must be emploved. "When removing inner and
outer rings which have been installed swith wterference fits. the dismouiting force shoud be
applied to that ring only and not applied to other parts of the bearing. as this may cause
wfernal damage to the bearing's raceway or rolling elements.
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T.41 Dy=zassembly of bearings with cylindrical bores

For small type bearmgs, the pullers shown wn Fig. 7.5 or the press method shown m Fig 7.6
can be used for disassembly. When used properly. these methods can improve disassembly
efficiency and prevent damage to beanngs To facilitate disassembly procedures attention
zhould be given to planning the designs of shaftz and housings, =uch as providing extraction
grooves on the shaft and housing for puller daws as shown Figs. 7.7 and 7.8, Tlweaded bolt
holes should alzo be prowvided i housings to facilitate the press=ing out of outer rings as
shown in Fig 7.9.

Groove

Groowe

Fig. 7.5 Puller disassermily Fig. 7.7 Extractingaroowes

Fig. 7.8 Extraction goowve for outer ring
disassembly

Fig. 7.& pressdisassembly

Fig. 7.9 Outerring disassembly bolt
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