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1. Introduction

When a rolling bearing 5 damaged during machine
operation, the entire machine or equipment may s-eize or
malfunction. gince bearingss that fail prematurely or
unexpectedly caws-e trouble, it 5 important to be able to
identify and predict failure beforehand, if pcssible, s-o that
preventative meas-ures- can be adopted.

Generally, bearing irspection or howsing irs-pection can
identify the cawse of the problem. Often the cawse &
attributable to poor lubrication, improper handling, s-electing
the wrong bearing, or not enough study of the s-haft and
howsing. Usually the caws-e can be determined by cors-idering
operation of the bearing before the failure, investigating the
lubrication conditiorss and the mounting condition, and
carefully obs-erving the damaged bearing is-elf.

gometimes- bearings- are damaged and fail both quickly and
unexpectedly. guch premature failure & different from fatigue
failure which & due to flaking. Bearing life can be s-eparated
and categorized into two types: premature failure and normal
rolling contact fatigue.

2. Bearing Handling

2.1 Precautions for Handling

qince rolling bearings- are high precsion machine pars-.,
they mwst be handled carefully. Even if high quality bearings
are w-ed, their expected life and performance cannot be
attained if they are us-ed improperly. The main precautiors- to
be obs-erved are as follows-:

1 Keep the Beaﬁuds ad S rru, lq-} Area ¢ |lean

Wt and dirt, even if invsible to the naked eye, have
harmful effecs on bearings. It 5 necess-ary to prevent the
entry of dwst and dirt by keeping the bearings and their
environment & clean & poss-ible.

‘= ae IVMiad i -Ad

eavy shocks- during handling may s-cratch or caws-e other
damage to the bearing possibly res-ulting in bearing failure.
Q@trong impact may cauws-e brinelling, breaking, or cracking.

A& . [
Loe typer o)
’\Iway} ws-e the proper tool when handling bearingss and
avoid general purpcs-e toobk-.

Y reven ¢ -j:rofi »
Qince peispiration on the hands and variows other
contaminans- may caus-e corrcsion, keep your hands clean
when handling bearings. Wear gloves- if poss-ible.
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2.2 Mounting

It B advsable to study the bearing mounting thoroughly
since the quality of the bearing mounting influences- the
bearings running accuracy, life, and performance. It &
recommended that the mounting method include the following
steps-:

(1) Clean the bearing ands-urrounding pars-;

(2) Check the dimersiors- and fins-h conditiors- of related
pars;

(3) Follow mounting procedure;
(4) Check if the bearing B mounted correctly;
(5) @upply with correct kind and quantity of lubricant.

@ince mast bearings rotate with the s-haft, the bearing
mounting method & generally an interference (tight) fit for the
inner ring ands-haft while giving a clearance (locs-e) fit for the
outer ring and hous-ing.

2.3 Check the Operation

After mounting the bearing, it & important to carry out an
operating test to confirm that the bearing 5 mounted properly.
Table 2.1 indicates- operating tes-t methods-. If irregularities- are
detected, immediately s-is-pend the test and cors-ult Table 2.2
which ls appropriate countermeas-ures- to s-pecific bearing
problemns-.



8 1e 1 Methods to check operation

8 le ? Zawes and countermeas-ures for operating irregularities-
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4.1 Bearing Noise

During operation, sound detection irstruments
Gtethes-cope, N@K Bearing Monitor, etc.) can be wed to
investigate the volume and charactersticss of the bearing
rotation nos-e. It & possible to dstingush bearing damage
such a small flaking by mears of i unuwsual yet
characters-tic nos-e.

4.2 Bearing Vibration

Bearing irregularitiess can be analyzed by mesas-uring the
vibratiorss of an operating machine. A frequency s-pectrum
analyzer 5 wed to measure the magnitude of vibration and
the detribution of the frequencies. Test res-ulls enable the
determination of the likely caus-e of the bearing irregularity.
The measured data variess depending on the operating
conditiors- of the bearing and the location of the vibration pick-
up. Therefore, the method requiress the determination of
evaluations-tandards for each meas-ured machine.

It & ws-eful to be able to detect irregularities- from the bearing
vibration pattern during operation. Pleas-e refer to the NgK
pamphlet Pr. No. 410 (Bearing Monitor) for more information
abouts-uch a device.

4.3 Bearing Temperature

Generally, the bearing temperature can be estimated from
the temperature of the howsing outide surface, but a
preferable way & to obtain direct measurement- from the
bearing outer ring by a probe going through an oil hole.

Us-ually, the bearing temperature gradually incress-es- after
the s-tart of operation until reaching a s-teady s-tate condition
about 1 or 2 hours later. The bearings-teadys-tate temperature
depends on load, rotational speed and heat trars-fer
properties- of the machine. Irs-ufficient lubrication or improper
mounting might caws-e the bearing temperature to rs-e rapidly.
Insuch a cas-e,ss-pend the machine operation and adopt an
appropriate countermeas-ure.

4.4 Effects of Lubrication

The two main purpcs-es of lubrication are to minimize friction
and reduce wear irside bearings that might otherwis-e fail
prematurely. Lubrication provides the following advantages-:

B.d arpy Aqipadl yea

birect metallic contact between the bearing rings, rolling
elements and cage, which are the besic component of a
bearing, & prevented by an oil film which reduces- the friction
and wear in the contact areas-.

. temi o s atild ej.e
+he rolling fatigue life of bearings- depends pi(ak1rdes thTw(Thehc5ulic41.2T
(ristrateas-.)ETBT4F14 1 Tf14 0 0 147.500.0.2.83.0646 Tm1 0.5 0 0 k0.0333 T



\ea “el® scaiom
Gre e & a lubricant that & made from bas-e oil, thickener,
and additives. When s-electing a greas-e, it 5 necessary to
select a grease that & suitable to the bearing application
conditiors-. There are large differences- in performance even
between different brands of the same type of gresse.
Therefores-pecial attention mus-t be given to gress-es-election.
le ?2gives examples of applicatiorss and grease
cors-&tency.

2 511® Acai e
here ares-everal different oil lubrication methods: Oil bath,
Drip feed, gplas-h, Circulating, Jet, Oil mst, and Qil air. Oil
lubrication methods- are more s-uitable for higher speed and
higher temperature applicatiors- than are greas-e lubrication
methods. Oil lubrication & especially effective in the case
where it B necess-ary to dss-ipate heat to the exterior.
Bes-ure tos-elect a lubricating oil that has-s-uitable vis-ccs-ity
at the bearing operating temperature. Generally, an oil with a
low viecesity 5 ws-ed for high speed application while an oil
with high veccsity 5 ws-ed for applicatiorss with heavy loads-.
For normal application conditiors-, &ie &5 the s-uitable
vE-cceity range for the operating temperature
For reference when making as-election, j 1shows the
relatiors-hip between temperature and vi-ccsity for the
lubricating oil. 8e givess examples- of how tos-elect the
lubrication oil for different bearing application conditiors-.

8ie Required vie-ces-ity by bearing type
4 Copi B oaﬁuﬁud gt
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1 da3 hip betwion red vs-ccs-ors- een tempera 4.16Tf8 2.6932 64.0571

8ile Examples- of applicatiors- and greas-e cors-s-tency
Central greas-e Central greas-e
supply s-upply
Where fretting
occuls easily
Rie qelection of lubricating oik- for different bearing applicatiors-
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4.6 Replenishment and Replacement of Lubricant

‘1A\‘§eaeerqvlqu'ﬁ emimer'a

As- time pass-es, greas-e deterioratess and the lubricating
ability 5 degraded. Be s-ure to replensh the greas-e at the
correct interval. The greas-e replens-hment interval depends
on factos like the bearing type, dimersiors, and rotation
speed. Fig. 4.2 shows approximate grease replens-hment
intervak- as a function of operating time and rotational s-peed.
As- a general rule, the greas-e replens-hment intervals-hould be
halved for each 15°C bearing temperature rs-e above 70°C.

‘2 ® scaj.m ol replad® emimer'a
The oil replacement intervabk- depend on the operating
conditiors= and the oil quantity. In general, for an operating
temperature under 50°C, and in clean environment, the
replacement interval & 1 year. If the oil temperature s above
100°C, then the oil sshould be changed at least once every
three months-.
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5. Bearing Inspection

When irs-pecting a bearing during periodic irs-pection of
equipment, operating irs-pectiors-, or replacement of adjacent
pars-, determine the condition of the bearing and if it
continueds-ervice & advis-able.

A record should be kept of the irspection and external
appearance of dsmounted bearings. After taking a gress-e
sample and measuring the quantity of residual greas-e, the
bearing should be cleaned. Abk-o, determine whether
abnormalitiess and damage ex&t in the cage, fitting surfaces-,
rolling element surfaces, and raceway s-urfaces. Refer to
gection 6 regarding the ots-ervation of running traces- on the
raceway s-urface.

When evaluating whether a bearing can be rews-ed or not,
the following point- need to be cors-idered: degree of bearing
damage, machine performance, critical nature of the
application, operating conditiors-, irs-pection interval. If the
irs-pection reveab bearing damage or abnormalities-, then try
to confirm the caws-e and determine a countermeas-ure by
referring to gection 7 and then carry out the countermeas-ure.

If your irs-pection ds-covers any of the following kinds- of
damage, which would prevent the bearing from being rews-ed,
then the bearing mus-t be replaced with a new one.

(1) Cracks or chipping in the cage, rolling element, or
raceway ring.

(2) Flaking in the rolling element- or raceway ring.

(3) Notables-coring on the rolling element-, rib face (collar), or
raceway s-urface.

(4) Notable wear on the cage or locs-e rivet-.

(5) Flaws or rist on the rolling element or raceway s-urface.

(6) Notable dent on the rolling element- or raceway s-urface.

(7) Notable creep of the outer ring out-ides-urface or inner ring
bore.

(8) Di-coloration due to heating.

(9) g@eriols damage on shield or seal of grease packed
bearings-.



6. Running Traces and Applied Loads

As the bearing rotates., the raceways of the inner ring and
outer ring make contact with the rolling elemens-. Thi res-uls
in a wear path on both the rolling elemens and the raceways-.
Running traces are ws-eful, since they indicate the loading
conditiors-, and s-hould be carefully obs-erved when the
bearing 5 ds-ass-embled.

If the running traces- are clearly defined, it & pcss-ible to
determine whether the bearing & carrying a radial load, axial
load or moment load. Ak-o, the roundness- condition of the
bearing can be determined. Check whether unexpected
bearing loads or large mounting errols- occurred. Ak,
detegnine the probable caws-e of the bearing damage.

i4 1shows the running traces- gener?ed in deep groove
bearings- under variows load conditiors-. j 1 a'shows the
mcst common running trace geniated when the inner ring
rotates- under a radial load only. j4 1 e through ' 'show
s-everal different running traces- that res-ult in as-hortened life
due to their adveis-e effect on the bearings-.

Qimilarl .ild %hows different roller bearing running
traces: 2" s-hows- the outer ring running trace when a
radial load & pr{)perly applied to a cylindgcal roller bearing
which hes a load on a rotating inner ring. j ?shows the
running trace in the cese of shaft bending‘ or relative
inclination between the inner and outer rings. Thi
mi-alignment leads to the generation of s-lightly sshaded (dull)
bands in the width direction. Tracess are diagonal at the
beginning and end of the loading zone. For double-row
tapered roller bearingd where asingle load & applied to the
rotating inner ring, j 2kshows th? running trace on the
outer ring under radial Io!\d while j 2" shows the
running trace on the outer ring under axial load. When
mi-alignment exs& between the inner and the outer rings,
then the application of a radial load caLﬂes, running traces- to
appear on the outer ring es-s-hown in j4 A

(

i4 1 Typical running traces- of deep groove ball bearings
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ild Typical running traces on roller bearings
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Inner ring rotation

Inner ring rotatio

7. Bearing Damage and Countermeasures

In general, if rolling bearings are ws-ed correctly, they will
s-urvive to their predicted fatigue life. Bearings, however, often
fail prematurely due to avoidable mstakes. In contrest to
fatigue life, ths- premature failure 5 caus-ed by improper
mounting, m&handling, poor lubrication, entry of foreign
matter or abnormal heat generation.

For example, one caus-e of premature failure & rib s-coring
which & due to irsufficient lubrication, us-e of improper
lubricant, faulty lubrication system, entry of foreign matter,
bearing mounting error, excessive deflection of the s-haft or
s-ome combination of thes-e. If all conditiors- are known for the
times both before and after the failure, including the

NSK
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application, the operating conditiors-, and environment, then a
countermeas-ure can be determined by studying the nature of
the failure and is probable cawses. A successful
countermeas-ure will reduce s-imilar failures- or prevent them
from happgning again.

Seqi +» 1 through 1§ give examples of bearing
damage and countermeas-ures-. Pleas-e cors-ult thes-es-ectiors-
when trying to determine the caws-e of bearing damage. By the
way, the bearing diagncstic chart in the Appendix may be
w-eful & a quick reference guide.




7.1 Flaking

2 alet it e

ﬁ lefa e

¢, mé& ea re

Flaking occuis when ssmall pieces- of bearing
material ares-plit off from thes-mooths-urface of
the raceway or rolling element due to rolling
fatigue, thereby creating regiors- having rough
and coars-e texture.

* Excess-ive load

* Poor mounting (mi-alignment)

* Moment load

e Entry of foreign debri, water penetration
* Poor lubrication, Improper lubricant

* Urs-uitable bearing clearance

* Improper preciion for shaft or howsing,
unevenness- in howsing rigidity, large s-haft
bending

* Progress-ion from rust,
smearing, dent (Brinelling)

corres-ion  pits,

* Reconfirm the bearing application and check
the load conditiors-

* Improve the mounting method

e Improve the sealing mechansm, prevent
ris-ting during non-running

*Use a lubricant with a proper viccsity,
improve the lubrication method

* Check the preckion ofshaft and hous-ing
» Check the bearing internal clearance

g 11
at

" ;'
the raceway s-urface

¢ a “e Poor lubrication due to entry of cutting coolant into

bearing

Inner ring of an angular contact ball bearing “ait
Flaking occurs around half of the circumference of

Ny 1 7

SRD:

Inner ring of an angular contact ball bearing
Flaking occuis- diagonally along raceway

¢a e Poor alignment betweens-haft and hous-ing during

mounting

g 1 g 1
“at Inner ring of deep groove ball bearing “at
s© .!tfit} Flaking of raceway at ball pitch S 'S

¢ a e Denk due toshock load during mounting

Inner ring of an angular contact ball bearing
Flaking of raceway at ball pitch
¢ a e Denk due toshock load whiles-tationary

NSK |11
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gy 1 gy 1
“at Outerring of Mo 1 “at Balbof Mo 1
sy .yt"% Flaking of raceway s-urface at ball pitch S\ M’ Flaking of balls-urface
¢ a e Dent due toshock load while stationary ¢ a e Denk due toshock load whilestationary

Mgy 1 gy 1g
“at Inner ring of as-pherical roller bearing “at Outerring of g, 1
' M’} Flaking of only one raceway over it entire S MY Flaking of only one raceway over it entire
circumference circumference
¢ a e Excessive axial load ¢ a “e Excessive axial load

Tgey 1% gy 11
“at Inner ring of as-pherical roller bearing “at Rollers of a cylindrical roller bearing
S\ M’ Flaking of only one row of raceway " M’ Premature flaking occus axially on the rolling
¢ a e Poor lubrication s-urfaces

¢a es Qqcratches- caws-ed during improper mounting
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7.2 Peeling

L) L © =
T ade® ol itj o8 w¥lefa e ¢ ., mé> ea re
Dull or cloudy spot appear on s-urface along | ® Urs-uitable lubricant * gelect a proper lubricant

with light wear. From such dull spot, tiny

e Entry of debri into lubricant * Improve the s-ealing mechans-m
cracks- are generated downward to a depth of | | Roughs.urface due t \ubricat o I - e i
5 ~ 10 um. g@mall particles- fall off and minor oughs-urface due to poor lubrication mprove the surface finsh of the rolling
flaking occurs- widely. * gurface roughness- of mating rolling part mating pars-

gy 1 gy 77
“at Inner ring of as-pherical roller bearing “at Enlargement of pattern in "fa e op 1
S M} Roundshaped peeling pattern occuss- on the
center of the raceway s-urface
¢ a e Poor lubrication

oy gy ?
“at Convexroller of ‘ge 1 “at Outer ring of as-pherical roller bearing
" M’ Roundshaped peeling pattern occus- on the S M’ Peeling occus near thes-houlder of the raceway
- center of the rollings-urfaces- - over the entire circumference
¢ a e Poor lubrication ¢ a e Poor lubrication

NSK (13
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qcoring & surface damage due to
accumulated small s-eizures- caws-ed by s-liding
under improper lubrication or under s-evere
operating conditiors-. Linear damage appears
circumferentially on the raceway s-urface and
rollings-urface.

Cycloidals-haped damage on the roller end.
qcoring on ribs-urface contacting roller end.

“w¥leta ‘e ¢ ., mé® ea re
* Excess-ive load, excessive preload * Check the s-ize of the load
* Poor lubrication
¢ Particles are caught in thes-urface
¢ Inclination of inner and outer rings
* ghaft bending
* Poor precs-ion of thes-haft and howsing



LI
“at Inner ring of as-pherical thrust roller bearing
Sy M} gcoring on the rib face of inner ring
e noon e . .
a _e Debrs, which & caught ins-urface, and excess-ive
axial loading

gy
“at Cage of a deep groove ball bearing
s© .n":;. qcoring on the press-edsteel cage pockes
¢ a e Entry of debrs

LA

“at Convex rolles of e,
" M’} gcoring on the roller end face
¢ ) L ; .
¢ a _e Debrs, which & caught ins-urface, and excess-ive
axial loading

SHENYANG TOTAL BEARING CO.,LTD.
Tel: 024 22945833 22923833 24853899
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gmearing & surface damage which occus

from a collection of small s-eizures= between

bearing component caws-ed by oil film rupture
and/orsliding.



Inner ring of as-pherical roller bearing
Partial smearing occuis- circumferentially on
raceway s-urface

Poor lubrication

Convex rollers of “faeh e

@mearing occuss at the center of the rolling
surface

Poor lubrication

Outer ring of "M s,

Partialssmearing occuis- circumferentially on
raceway s-urface

Poor lubrication

NSK (17



g 1
“at Inner ring of a double-row cylindrical roller bearing
" ;'






gy ~
“at Outer ring of a double-row cylindrical roller “at Racewaysurface of outer ring in "M o
bearing us-ed for outer ring rolling s ,n"i} Out-ide s-urface crack developing on the raceway
(Outer ring rotation)
" '"'?3 Cracls occur on out-ides-urface
¢ a e Flat wear and heat generation due to non-rotation
of the outer ring

LAY LL L
“at Inner ring of as-pherical roller bearing “at Cross-section of a fractured inner ring in
sy .n":} Axial cracks- occur on raceway s-urface Mo,
¢ a e Large fittingstress- due to temperature difference s ,n":} Origin & directly beneath the raceway s-urface

betweens-haft and inner ring

gy g
“at Roller of as-pherical roller bearing
SV' .n"i} Axial cracks- occur on rollings-urface

NSK



7.7 Ca_ageafamage
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Cage damage includes cage deformation, | ® Poor mounting (Bearing ms-alignment) * Check the mounting method
fracture, and wear. * Poor handling  Check the temperature, rotation, and load
Fracture of cage pillar. « Large moment load conditiors-
Deformation ofs-ide face. « @hock and large vibration ¢ Reduce the vibration
Wear of pockets-urface. « Excessive rotations-peed,s-udden acceleration | ® 3€lect a cage type
Wear of guides-urface. and deceleration * gelect a lubrication method and lubricant

* Poor lubrication
* Temperature rs-e

gy 1 o, ?
“at Cage of a deep groove ball bearing “at Cage of an angular contact ball bearing
S'{/‘ ,n":} Fracture of press-eds-teel cage-pocket sy ,!t":} Pocket pillar fractures- from a cast iron machined
cage

¢ a e Abnormal load action on cage due to mis-aligned
mounting between inner and outer rings-

gy
4 “at Cage of an angular contact ball bearing “at Cage of a tapered roller bearing
Sy m's  Fracture of machined high-ters-ion bress- cage S M} Pillar fractures- of press-eds-teel cage

NSK 21
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“at Cage of an angular contact ball bearing at Cage of a cylindrical roller bearing
S\ M’ Pressedsteel cage deformation s .n";} Deformation of the s-ide face of a machined high-
¢ a e ghock load due to poor handling ters-ion brass- cage

¢ a e Largeshock during mounting

gy gy g
“at Cage of a cylindrical roller bearing “at Cage of an angular contact ball bearing
S M} Deformation and wear of a machined high-ters-ion S M) atepped wear on the outidesurface and pocket
bress- cage s-urface of a machined high-ters-ion brass- cage

SHENYANG TOTAL BEARING CO.,LTD.
Tel: 024 22945833 22923833 24853899
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Mobile: 13940483518 15640413155
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7.8 Denting

2 alet it g8
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When debrs-s-.uch as-mall metallic particles- are
caught in the rolling contact zone, denting
occuis- on the raceway surface or rolling
elements-urface.

Denting can occur at the rolling element pitch
interval if there & as-hock during the mounting
(Brinell dent).

* Debrss-uch & metallic particles are caught
in thes-urface

* Excess-ive load
* ghock during trars-port or mounting

* Was-h the hows-ing

* Improve thes-ealing mechans-m

* Filter the lubrication oil

* Improve the mounting and handling methods-

gy g1
“at Inner ring of a double-row tapered roller bearing
s ,pt"‘-} Fros-ted raceway s-urface

¢ a e Debrs caught in thes-urface

gy g ?

ERD

“at Outer ring of a double-row tapered roller bearing
Indentatiors- on raceway s-urface

¢ a e Debrs caught in thes-urface

LL I LL L
“at  Inner ring of a tapered roller bearing “at
" s’ @mall and large indentatiors- occur over entire CHIC IS
raceway s-urface
¢ a e Debrs caught in thes-urface ¢a e

Tapered rolleis of Mo g

gmall and large indentatiors- occur over the rolling
s-urface

Debrs caught in the surface

NSK 23



7.9 Pittin

72 ale® o iti om “w¥lefa e ¢ ., mé ea re

The pitted surface has a dull lwster which | * Debris- becomes- caught in the lubricant ¢ Improve the s-ealing mechanism
appeais- on the rolling element surface or

* Expcs-ure to mos-ture in the atmas-phere * Filter the lubrication oil thoroughly
raceway s-urface. - n
* Poor lubrication e Us-e a proper lubricant

T
gy “1 gy v ?
“at Outer ring of aslewing bearing “at Ballof fage w1
3'37' M’ Pitting occuls- on the raceways-urface s\ M Pitting occurs on the rolling elements-urface

¢ a e Rustat bottons of indentatiors-

SHENYANG TOTAL BEARING CO.,LTD.
Tel: 024 22945833 22923833 24853899
Fax: 024 88729249

Mobile: 13940483518 15640413155
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7.10 Wea

2 alet it g8
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Wear & s-urface deterioration due to sliding
friction at the s-urface of the raceway, rolling
element, roller end faces, rib face, cage
pocket, etc.

* Entry of debrs

* Progress-ion
corrasion

from rwst and electrical

¢ Poor lubrication

* qliding due to irregular motion of rolling
elements

* Improve thes-ealing mechans-m

¢ Clean the howsing

* Filter the lubrication oil thoroughly

* Check the lubricant and lubrication method
* Prevent ms-alignment

gy 11
“at
S D

e

¢ a e Electrical corrcs-ion

a4y B

Inner ring of a cylindrical roller bearing
Many pit occur due to electrical corrcsion and
waveshaped wear on raceway s-urface

gy 1 ?

SR

“at Outer ring of as-pherical roller bearing
Wear having a wavy or concave-and-convex
texture on loadeds-ide of raceway s-urface

¢ a GA Entry of debrs- under repeated vibration while
stationary

Mg 1v

“at Jwgiaredryollers of



gy 111 gy 112

“at Inner ring of a deep groove ball bearing “at Inner ring of an angular contact ball bearing
8'37' ,n"-‘\ Fretting occuis- on the bore s-urface sy M’ Notable fretting occuss over entire circumference
¢ a e Vibration of bores-urface

S D



g 11
“at Inner ring of a deep groove ball bearing
S M’ Fake brinelling occuis on the raceway
¢ a e Vibration from an externalsourc543.082 20.044 542.9228 21.9307 542.8651 22.515e0 0 196 22.5155 co93yCaws-e:
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7.13 Cree
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Creep & the phenomenon in bearings where
relative slipping occuis at the fitting surfaces-
and thereby creates- a clearance at the fitting
s-urface.

Creep cawes a shiny appearance,
occas-ionally withs-coring or wear.

e Irs-ufficient interference or locs-e fit
¢ Irs-ufficients-leeve tightening

* Check the interference, and prevent rotation
* Correct the s-leeve tightening

¢ gtudy thes-haft and hous-ing preckion

¢ Preload in the axial direction

¢ Tighten the raceway rings-ide face

* Apply adhes-ive to the fittings-urface
* Apply a film of lubricant to the fittings-urface

g, 11 g 1
“at Inner ring of as-pherical roller bearing “at Outer ring of as-pherical roller bearing
S'§7' ,n"? Creep accompanied bys-coring of bores-urface sy M Creep occuis over entire circumference of out-ide

¢ a e Irsufficient interference s-urface

¢ a e Locse fit between outer ring and hows-ing
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When sudden overheating occurs- during e Poor lubrication

rotation, the bearing becomes ds-colored.
Next, raceway rings, rolling elements, and
cage will soften, melt and deform & damage
accumulates-.

* Excess-ive load (Excess-ive preload)



7.15 E_Iec rical Corrosion

" ., = L » L

T ade® o iti 0@ wPlefa e ¢ ., mé& ea re
When electric current pass-ess through a | ° Electrical potential difference between inner | » Des-ign electric circuis- which prevent current
bearing, arcing and burning occur through the | and outer rings- flow through the bearings

thin oil film at points- of contact between the
race and rolling element. The point of
contact are melted locally to form “fluting” or
groove-like corrugatiors- which ares-een by the
naked eye. The magnification of thes-e grooves-
will reveal crater-like depressiors= which
indicate melting by arcing.

¢ Irs-ulation of the bearing

i

g 11 g 1 ?
“at Inner ring of a tapered roller bearing “at Taperedrolles-in fadge, 1 1
G ,!t"a. qtriped pattern of corros-ion occuss on the sy' ,n"a. atriped pattern of corrcs-ion occuss- on the rolling
raceway s-urface surface
g 1 g 1
“ait  Inner ring of a cylindrical roller bearing “at Balk of a deep groove ball bearing
8'37' M Belt pattern of electrical corresion accompanied sy .n":} Electrical corrcs-ion has a dark color that covers

by pits on the raceway s-urface the entire balls-urface



7.16 Rust and Corrosion
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Bearing ruist and corrcsion are pis- on the
s-urface of rings and rolling elemens- and may
occur at the rolling element pitch on the rings-
or over the entire bearings-urfaces-.

e Entry of corrcsive gas- or water
e Improper lubricant

e Formation of water
conders-ation of mos-ture

* High temperature and high humidity while
stationary

droples- due to

* Poor rust preventative treatment during
trars-porting

* Improperstorage conditiors-
* Improper handling

* Improve the s-ealing mechans-m

* qtudy the lubrication method

* Anti-ris-t treatment for periods- of non-running
* Improve the storage methods

* Improve the handling method

g 11
“at Outer ring of a cylindrical roller bearing

' '}

Ruwst on the rib face and raceway s-urface
¢ a e Poor lubrication due to water entry

a

gy 1?

ERD

g 1 g 1
“at Inner ring of as-pherical roller bearing “art
sy ,vt’:;. Rt on raceways-urface at roller pitch CHIC IS
¢a e Entry of water into lubricant
¢a e

“at Outer ring of as-lewing ring
Ruwst on raceway s-urface at ball pitch
¢ a e Mokture conders-ation durings-tationary periods

Rolless- of as-pherical roller bearing
Pits-haped rwst on rolling contacts-urface.
Corroded portiors-

Mos-ture conders-ation durings-torage
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7.17 I\_Ilo:;nting Flaws
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qtraight lines-cratches- ons-urface of raceways | e Inclination of inner and outer rings- during | * Us-e appropriate jig and tool

or rolling elemens caws-ed during mounting or | mounting or dssmounting
ds-mounting of bearing.

¢ Avoid as-hock load by ws-e of a press- machine

* Center the relative mating pars during
mounting

 ghock load during mounting or dssmounting

g, 11 Mgy 1 ?
“at Inner ring of a cylindrical roller bearing “at Outer ring of a double-row cylindrical roller
" .n":} Axials-cratches on raceway s-urface bearing
¢ a e Inclination of inner and outer rings during sy! ,n"-} Axials-cratches at roller pitch intervabk- on raceway
mounting s-urface
¢ a “e Inclination of inner and outer rings during
mounting

g 1
“at Rolles of a cylindrical roller bearing
sy .n":; Axials-cratches- on rollings-urface
¢ a e Inclination of inner and outer rings during
mounting
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7.18 Discoloration
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Di-coloration of cage, rolling element, and | ¢ Poor lubrication * Improve the lubrication method

raceway ring occus- due to a reaction with | « ojlstain due to a reaction with lubricant
lubricant and high temperature. .
* High temperature

gy 1 hge b7
“at Inner ring of an angular contact ball bearing “at Inner ring of a 4-point contact ball bearing
Sy MY Bluih or purplsh discoloration on raceway Sy M™Y.  Bluih or purpls-h discoloration on raceway
surface s-urface
¢ a GA Heat generation due to poor lubrication ¢ a GA Heat generation due to poor lubrication
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Appendix - Bearing Diagnostic Chart
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