Fig. 2:
Checking bearing clearance with bearing mounted on shaft.
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Mounting of Spherical Roller Bearings

on an adapter sleeve using the Axial Drive-Up Method

52

. Before mounting, smear the thread and

the side face of the nut with a molybdenum
disulphide paste or similar lubricant.

. Smear the shaft and outside diameter of

sleeve with a light oil.

. Open the sleeve slightly by inserting and

twisting a screwdriver into the slit in the
sleeve and position the sleeve on the
shaft.

. Slide bearing, lockwasher and locknut onto

sleeve and tighten nut with a “C’ spanner
until all slackness is removed.

5. Measure dimension ‘X" 3s shown in Fig. 3.

6. Tighten the nut and decrease dimension

X" by the amount of axial drive-up shown
in the chart on pages 54/55 for the correct
size of bearing.

7. Check bearing clearance as shown on

pages 50/57 to ensure the clearance is
not less than the minimum permissible
residual clearance shown in the chart on
pages 54/55 for the size and clearance of
bearing.



8. Align one tab on the lock washer with
a slot in the locknut and bend it into
the slot, if no tabs line up with the slots
slightly tighten the locknut until one lines
up. Never back off the nut to line up
the tab with the slot.

9. Check the bearing rotates freely without
binding.

NSK
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Fig. 3

53



Mounting of Spherical Roller Bearings

on an adapter sleeve (dimensions in mm) Taper 1:12
L ___________________________________________________________________________________________________________________

30 40 | 0.035 | 0.050 | 0.050 | 0.065 | 0.065 | 0.085 0.25 | 0.030 0.40 0.45 100° | 0.010 0.25 | 0.035
40 50 | 0.045 | 0.060 | 0.060 | 0.080 | 0.080 | 0.100 | 0.030 | 0.035 0.45 0.55 120° | 0.015 | 0.030 | 0.045
50 65 | 0.055 | 0.075 | 0075 | 0.095 | 0.095 | 0120 | 0.030 | 0.035 0.45 0.55 90° | 0.025 | 0.035 | 0.060
65 80 | 0.070 | 0.095 | 0.095 | 0120 | 0120 | 0.150 | 0.040 | 0.040 0.60 0.70 120° | 0.030 | 0.040 | 0.075
80 100 | 0.080 | 010 | 0110 | 0.140 | 0.140 | 0.180 | 0.045 | 0.055 | 0.070 0.85 140° | 0.035 | 0.050 | 0.085
100 120 | 0700 | 0135 | 0135 | 0170 | 0170 | 0.220 | 0.050 | 0.060 075 0.90 0.045 | 0.065 | 0.110
120 140 | 0120 | 0.160 | 0.160 | 0.200 | 0.200 | 0.260 | 0.060 | 0.070 0.90 110 0.055 | 0.080 | 0.130
140 160 | 0130 | 0180 | 0.180 | 0.230 | 0.230 | 0.300 | 0.065 & 0.080 1.00 130 0.060 | 0.100 | 0.150
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160 180 | 0.140 | 0.200 | 0.200 | 0.260 | 0.260 | 0340 | 0.070 | 0.090 110 1.40 0.070 | 0.110 | 0.170
180 200 | 0160 | 0220 | 0220 | 0290 | 0290 | 0370 | 0.080 | 0.100 130 1.60 0.070 | 0.110 | 0.190
200 225 | 0180 | 0250 | 0.250 | 0.320 | 0320 | 0.410 | 0.090 | 0.110 1.40 170 0.080 | 0.130 | 0.210
225 250 | 0200 | 0270 | 0270 | 0350 | 0350 | 0450 | 0.100 = 0.120 1.60 1.90 0.090 | 0.140 & 0230
250 280 | 0220 | 0300 | 0300 | 0390 | 0390 | 0.490 | 0110 | 0.140 170 2.20 0100 | 050 | 0.250
280 315 | 0240 | 0330 | 0330 @ 0430 0430 | 0540 | 0120 & 0.150 1.90 2.40 0.110 | 0.160 | 0.280
315 355 | 0270 | 0360 | 0360 | 0470 | 0.470 | 0.590 | 0.140 | 0.170 220 270 0120 | 0.180 | 0.300
355 400 | 0300 | 0.400 | 0.400 | 0.520 | 0.520 | 0.650 | 0.150 | 0.190 2.40 3.00 0.130 | 0200 | 0.330
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Mounting of Self-Aligning Ball Bearings

on an adapter sleeve

Axial Drive-Up Method

56

. Before mounting, smear the thread and 4. Slide bearing, lockwasher and locknut
the side face of the nut with a molybdenum onto sleeve and tighten nut wit 3 'C’
disulphide paste or similar lubricant. spanner until all slackness is removed.
. Smear the shaft and outside diameter of 5. Measure distance from end tapered sleeve
sleeve with a light oil. to the face of locknut or to the face of the
inner ring and note the dimension.
. Open the sleeve slightly by inserting and

twisting a screw driver into the slit in the
sleeve and position the sleeve on the
shaft.



. From the chart note the required “axial
drive up” and tighten the locknut until the
bearing has moved the required distance
up the taper of the sleeve indicated by
the reduction or increase in the measured
distance originally noted. If the original
dimension was from the end of the tapered
sleeve to the face of the locknut then the
dimension will increase but if the
measurement was from the end of the
tapered sleeve to the face of the inner
ring the dimension will be reduced.

NSK

7. A self-aligning ball bearing with normal

clearance when adjusted correctly should
rotate freely but should have some resistance
to swivelling.

. Align one tab on the lock washer with

a slot in the locknut and bend it into

the slot, if no tabs line up with the slots
slightly tighten the locknut until one lines
up. Never back off the nut to line up
the tab with the slot.
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Mounting of Self-Aligning Ball Bearings

on an adapter sleeve

Tightening Angle Method

1. Before mounting, smear the thread and the

side face of the nut with 3 molybdenum
disulphide paste or similar lubricant.

2. Smear the shaft and outside diameter of
sleeve with a light oil.

3. Open the sleeve slightly by inserting and
twisting a screw driver into the slit in the
sleeve and position the sleeve on the
shaft.

58

4. Slide bearing, lockwasher and locknut onto

sleeve and tighten nut with a ‘C" spanner
until all slackness is removed.

. Tighten locknut through the required angle

o, taken from chart, and then reposition
the ‘C" spanner to 180° from its original
position and give it a sharp tap with the
hammer to straighten the bearing on its
seating.



6. A self-aligning ball bearing with normal
clearance when adjusted correctly should
rotate freely but should have some resistance
to swivelling.

7. Align one tab on the lock washer with a
slot in the locknut and bend it into the slot,
if no tabs line up with the slots slightly
tighten the locknut until one lines up.
Never back off the nut to line up the tab
with the slot.

NSK
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Mounting of Double Row Self-Aligning Ball Bearings

with 1:12 Tapered Bores on to adapter sleeves
L ___________________________________________________________________________________________________________________

30 40 70 0.30
40 50 70 030
50 65 90 0.40
65 80 90 0.45
80 100 90 0.45
100 120 120 0.55
120 140 120 0.65
140 160 120 075
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Bearing Lubrication

Grease quantity
The quantity of grease in a bearing depends on the application, rotational speed of the
bearing, characteristics of the selected grease, and the ambient temperature conditions.

These factors are critical to satisfactory performance.

Conditions Quantity Conditions Quantity Application Conditions
of Grease of Grease

These graphs are applicable if the Bearing

Speed is less than 50% Between 1/.3 52/3 Speed is more than 50% Between 1/,3 G1/2 tgmperature Is < 70°C .
o of the free internal SR of the free internal If the Bearing temperature exceeds 70°C,

of the bearing limiting of the bearing limiting ) )
e~ space i space the replenishment time interval must be
reduced by half for every 15°C
temperature rise

Care should be taken to avoid excessive greasing as this will cause bearings to overheat.
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Grease Replenishment Interval (h)
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Bearing Doctor Section
.
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Causes and countermeasures for operating irregularities

Correction of fit, internal clearance, preload, position of housing
shoulder, etc.
Correction of alignment of shaft and housing, accuracy of
mounting method

Abnormal load

Incorrect mounting

, Insufficient or improper lubricant Replenish lubricant or select proper lubricant.
Loud Metallic prop P prop

Sound : ; Replacement by low-noi: rin lection of
Squeaking noise eplacement by low-noise bea ngs, selection o
small clearance bearings

Adjustment of preload, selection of small clearance bearings,

Sliding of balls or adoption of softer grease
Contact of rotating parts Correction of labyrinth seal, etc.
Noise Flaws, corrosion, or scratches on Replacement of bearing, cleaning, improvement of seals,
the raceways and usage of clean lubricant
Loud Regular - , .
oud Regula Brinelling Replacement of bearing and careful handling
Sound
Flaking on the raceways Replacement of bearing
Excessive clearance Correction of fit and clearance and correction of preload

Replacement of bearing, cleaning, improvement of seals,

Penetration by foreign particles and relubrication using clean lubricant

Irreqular Sound
Flaws or flaking on the ball surfaces Replacement of bearing

Excessive amount of lubricant Reduce amount of lubricant, select stiffer grease
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Insufficient or improper

Replenish lubricant or select proper lubricant

lubricant
Abnormal Abnormal load Correction of fit, internal clearance, preload, position of housing shoulder
Temperature Correction of alignment of shaft and housing, accuracy of mounting
Rise i 4 4
Incorrect mounting o mounting method
Creep of fitted S#EES;' excessive seal Correction of seals, replacement of bearing, correction of fit or mounting
Brinelling Replacement of bearings and careful handling
Flaking Replacement of bearing.
Vibration

Incorrect mounting

Correction of squareness between shaft and housing shoulder
or side of spacer

Penetration by foreign
particles

Replacement of bearing, cleaning, correction of seals

Leakage or Discoloration
of Lubricant

Too much lubrication. Penetration by
foreign particles or abrasion chips

Reduce amount of lubricant, select stiffer grease
Replace bearing or lubricant
Clean housing and adjacent parts
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Flaking

Location:

Inner ring of a spherical roller
bearing

Symptom:

Flaking of only one raceway
over its entire circumference
Cause:

excessive axial load
Countermeasure:
Reconfirm the bearing
application and check the
load conditions
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Scoring

Location:

Rollers of a double-row
cylindrical roller bearing
Symptom:

Scoring on the roller end face
Cause:

Poor lubrication and excessive
axial load

Countermeasure:

Improve the lubricant and the
lubrication method and check
the load conditions
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Smearing

70

Location:

Outer ring of a cylindrical roller
bearing

Symptom:

Smearing occurs circumferentially
on raceway surface

Cause:

Insufficient radial load, roller
slipping due to excessive grease
filling

Countermeasure:

Improve the bearing clearance,
improve the lubrication method,
check load condition




Fracture

Location:

Inner ring of a tapered roller
bearing

Symptom:

Fracture occurs at the cone back
face rib

Cause:

Large shock during mounting
Countermeasure:

Improve the mounting method
(shrink fit, use of proper tools)
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Cracks

72

Location:

Inner ring of a spherical roller
bearing

Symptom:

Axial cracks occur on raceway
surface

Cause:

Large fitting stress due to
temperature difference
between shaft and inner ring
Countermeasure:

Check the application and
use NSK TL series bearings
(special steel)




Cage damage

Location:

Cage of an anqular contact ball
bearing

Symptom:

Pocket pillar fractures in a cast
iron machined cage

Cause:

Abnormal load action on cage
due to misaligned mounting
between inner and outer rings
Countermeasure:

Check the mounting method
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Denting

74

Location:

Inner ring of a tapered roller
bearing

Symptom:

Small and large indentations
occur over entire raceway
surface

Cause:

Debris caught in the surface
Countermeasure:

Improve the sealing mechanism,
filter the lubricating oil




Pitting

Location:

Rolling element of a ball
bearing

Symptom:

Pitting occurs on the rolling
element surface

Cause:

Debris becomes caught in the
lubricant

Countermeasure:

Improve the sealing mechanism,
filter the lubricating oil

NSK
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Fretting

Location:

Inner ring of a deep groove ball
bearing

Symptom:

Fretting occurs on the bore
surface

Cause:

Vibration

Countermeasure:

Check the interference fit

76




False brinelling

Location:

Inner ring of a deep groove ball
bearing

Symptom:

False brinelling occurs on the
raceway

Cause:

Vibration from an external
source while stationary
Countermeasure:

Secure the shaft and housing
during transport, reduce the
vibration by preloading, use a
suitable lubricant
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Creep

78

Location:

Inner ring of a spherical roller
bearing

Symptom:

Creep accompanied by scoring
of bore surface

Cause:

Insufficient interference
Countermeasure:

Check the interference and
prevent rotation




Seizure

Location:

Inner ring of a spherical roller
bearing

Symptom:

Raceway is discolored and
melted. Worn particles from the
cage were rolled and attached
to the raceway

Cause:

Insufficient lubrication
Countermeasure:

Check the lubricant and
lubrication method
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Electrical corrosion

Location:

Inner ring of a tapered roller
bearing

Symptom:

Striped pattern of corrosion
occurs on the raceway surface
Cause:

Electrical potential difference
between inner and outer rings
Countermeasure:

Insulation of the bearing
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Rust and corrosion

Location:

Inner ring of a spherical roller
bearing

Symptom:

Rust on raceway surface at
roller pitch

Cause:

Entry of water into lubricant
Countermeasure:

Improve the sealing mechanism
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Mounting flaws

82

Location:

Inner ring of a cylindrical roller
bearing

Symptom:

Axial scratches on raceway
surface

Cause:

Inclination of inner and outer
rings during mounting
Countermeasure:

Center the relative mating parts
during mounting




Discoloration

Location:

Inner ring of a 4-point contact
ball bearing

Symptom:

Bluish or purplish discoloration
on raceway surface

Cause:

Heat generation due to poor
lubrication

Countermeasure:

Improve the lubrication method

NSK
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European NSK sales offices
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UK

NSK UK Ltd.

Northern Road, Newark
Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 602775
info-uk@nsk.com

France

NSK France S.A.S.
Quartier de I'Europe

2, Rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33 (0) 130573939
Fax +33 (0) 130570001
info-fr@nsk.com

Germany

NSK Deutschland GmbH
Harkortstral3e 15

40880 Ratingen

Tel. +49 (0) 2102 4810
Fax +49 (0) 2102 4812290
info-de@nsk.com

Italy

NSK Italia S.p.A.

Via Garibaldi 215 - C.P. 103
20024 Garbagnate
Milanese (M)

Tel. +39 02 995191

Fax +39 02 99025778
info-it@nsk.com

Norway

Nordic Sales Office

NSK Europe Norwegian Branch NUF
@stre Kullerad 5

N-3241 Sandefjord

Tel. +47 33 293160

Fax +47 33 429002
info-de@nsk.com

Poland & CEE

NSK Polska Sp. z 0.0.
Warsaw Branch

Ul. Migdatowa 4/73
02-796 Warszawa
Tel. +48 22 6451525
Fax +48 22 6451529
info-pl@nsk.com



Spain
NSK Spain, S.A.

(C/ Tarragona, 161 Cuerpo Bajo

27 Planta, 08014 Barcelona
Tel. +34 93 2892763

Fax +34 93 4335776
info-es@nsk.com

Sweden

NSK Sweden Office
Karolinen Foretagscenter
Vaxndsgatan 10
SE-65340 Karlstad

Tel. +46 5410 3545

Fax +46 5410 3544
info-de@nsk.com

NSK

Turkey

NSK Rulmanlari Orta Dogu Tic. Ltd. Sti
19 Mayis Mah. Atatirk Cad.

Ulya Engin Is Merkezi No: 68 Kat.6
PK.: 34734 - Kozyatagi - Istanbul
Tel. +90 216 3550398

Fax +90 216 3550399
turkey@nsk.com

Please also visit our website: www.nskeurope.com
Global NSK: www.nsk.com
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