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: ~~Thtstypeofb?anng(astbe mmesuggms)oomd

. rollmgelemenis !Mareelthcrballs(ballbeamg;)orrolleas
(roller bearings). The rollers may be either cylindrical or
tapesed. .

- dmnrmdmrm(qsiny). Eor ball bearings these have
specially shaped recesses (ball races) to contain and enclose
the balls within the casing.

-.a mmnerorsepamtorwhiehmthebausorrollmevenly
wxe!nn the casmg & .

The section across a lypiéai ball bearmg is as follows:
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The balls, rolless and casings arc usually made from carbon.or
special alloy stoecls ssid src thea hardened and ground 1o 2 fine
mmmm«wsmmmopag-

wmmmmmmmmmm
" thrust and combined radial/thrust loads. They are used inprefer-
mmoﬁumofbunngiortheﬂlowmgmm ’

:heco-efﬁmntofﬁwﬁonslow !hats,ﬂmenhu
Moﬁmdbyummmduembmuug
action over the casing surface.
ﬂnwﬁmm&mkhw MNagamduetothemlﬁg
action.

-thcbumpmmm.gemﬂymmwmm

wear is very small if the bearings are properly lubricated.
theydonotmedanyadjmntmchasmpmyoﬁlm
to the shaft or housing. _

“The main types of ball bearing and roller bearings are 25
follows : :
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2. Single Row Decp Groove Bearing with Filling Siot

~~ The filling slot allows the manufacturer to put in more ball
ekmensthanmﬂ,thismbls:twmwwm
loads.
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For heavy journal loads and to provide greater rigidity.
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~ The spherical track othﬁng allows this bearing 1o

xwgtaﬁngismﬁwimawmtewwﬁ
S 1



e S o epas . S o e - § o R S e

f R

TR

ammmmm

Takcspum.lloodsandalsoﬁvumloumunderom
‘directional’ thrust loads.
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9. Aligning Thrast Bearing

A single rowthmstbearmgthhs;vm hous:agam
scahng rmg o correct initial m&-ahgnmcnt )

'Ihebasxctype,mdforhuvymmlloadswmmhke
any thrust loads. » =
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- directions. They will take somé 2" thrust loading against the lip.
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12. Needle Roller Béariog .~ -

Light bearings for use wherespace and weight are restricted.

13. Barreli llpller Beariags

Sph‘fcﬁ&nl roller beaﬁngs - single or double track have the
advantage of beiag se}f-aﬁgg‘ng, - ’



thrust loads in one direction.

- Normally ountedinpairsontheshafttoopposceachother's
»hmst.Canarrylugn'udnlandtbmﬂloudslmmnot-ad
for !ugh speed apphcmom .




mpreferencetoothertypesofbemngﬁrhefolhwmgmam s
A e::,':_;-', ; :
e - I whcreﬂwbwnngmmhvekmnﬁtpom'blednmter
""". - wherenoxsemustberedumd R S
st for highi speed applications - -
, - for high radial loadings
.- foflonglife

'lenandsl’eeubemngsmmvamudwgmbamfor'

 radial, thrust and combitied radial/thriust hads. They are used

- where ad;ustméntiorwmls destrablc
Thcre arc three mam types of plain bearings. Thcy are:

Solid - The s:mplest typc of bearing. Normally consists of a
.madunetf‘bﬂshe(gmemlly made of brass) fitted into the
i ‘bore of the beating housing to cater for radial loads. The
& bush may havea oollar to cater for thrust loading.

Divided- Premachmedheamgmaﬂydméed intotwo halves
ata9Cdegrec angle tothe load pressure. The half bearing
- (Called Shells) it mtmhe half housing (called pedesta:
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or plummer blocks) which are then bolted together to
form the complete bearing. The bearing material canbe
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Meialled - Itnearly all cases white metalis poured ina moltenstate
into the joined bearing housings. After cooling the
housing bore is then machined to the approximate shaft

. size. Final fitting is carried out by scrapihg the bearing.

/' Suitable for large bearings and high speed applicatioss.
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Whenmngahllormnubm&empWMbe
mwmmmemm
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Banngs-oﬂenlmk:denﬁcnlbmmyd:ﬁqmdmmalhmiu, g @
mtqulspeaﬁumormthatypcofwmunemmtothe

Ifanxdemm,lbanngxsnotavaﬂxbk asamfaaoryeqmvalent

can be ldemﬁe(by cunsulnng the” mannfaam's equivalem

.....

The numbensused mdenufyapam.ularbemng butalso gives
mformahonOndnncnslons, type and the noximum working tem-

peraturejl.'he manufaautet s cataloguc will cotmajn this informa-

tion ang- cxplamwhat ach‘digit ’or oombmauon of(hg[s means. " -

’l‘henumbet ;susuallystammdontheedgeofthe outewase

e Alwaysnotethenumberofabeanngwhxchxslobe:enewedto

ensum that it i is replacedmth the 1dcnucal or correct eqmvalem .




.Ev«yh&mﬁfﬂnﬂnﬂdmenmuduigmuby meqmvo-
dmmmmmmmmu
boredeymnhplymgmelasuwodmbyﬁvemem
bore is obtained. For example: .
megmﬁzw,wﬂllwebondamctcrofmxs =40 mm.
'lhunﬂesvdldonlyforbanng with a diameter larger titan

mmm.Fordnﬁctbtﬁp!GMNmthesizeoﬂhebuesdmd
- as follows :

‘00 SAY (6200) DENOTES A BORE DA OF 10 MM

O1 SAY (6201) DENOTES 12 MM
02 SAY (6202) DENOTES —15 MM
03 SAY (6203) DENOTES , - 17MM

Abemngwnhaborcnpml(mm dequtedbyamﬂn

' boredxmmdmennonmmllxmetresmihebwmgsmibﬁm

bnnngnoﬂlﬁmtesasmgjemwballburmgwﬂhSmmbo-s
¥

1- SINGLE RGW DEEP GROOVE BALL Bﬁfmw(;s
’ SBRIES" EL, R, 60, 82, 63, 64. .

S!NGLE ROWANGULAR CONT. ACI‘BAU.,BEARIN@.
SBRIF.S -7, 73.

3- DOUBLEROW SELF ALIGNING. BA‘f.LBmmGs
SERIES: 133, 12, 22,13, 23, 115.

Dmmmnowmeumcom\crmwm\mﬁos
- SERIES : 32, 33

S -SINGLE AND DOV IRT E 30wVt INIRICAT -ROLLER
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.SERIES; Wlawzmmmmmmm,m,
m Nm.NM £ A:’ ...‘ s :-' - .' o R E8E

susmammsmms
USERES:-@40. o

DQUBLEBOWSELFAUGNNG xou.ax nmes
" SERIES:- 230, 231, mmm -

s TAPER, Rou.ak BEARINGS,
ssmss. 302,322, 33, 313 323

9- smtg,e mnus'r BALL saumcs-
semss 511,512,513, 514 )

ma’e‘tiasw nmus-rmammes
ssms szz,szs su .

11. SELF ALIGNING THRUST ROLLER BEARINGS. N
SERIES: 292,293,294,
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WISK TO 224K oMM

" _LOCATING. (FIXED) BEARINGS & FLOATING
BEARINGS :- Insplit housings the outer bearing ring has always
aslid'eﬁttopmemova_xcowmh@ﬁng. Toensureatight
fit of outer rings solid bearing housing are used.

A shaft supported by two or even by scveral non separable
bearingsmust be secured in the longitudinal direction by onlyone
locating bearing which sustains the axial load componcats acting
in both directions. The remaining free bearings must have a slide
fit in the housing and adequate axial freedom to accomodate the
changes in the lenth of the shaft. This bearing mounting is shown
- l‘:}"'r/)/// 7
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below. ¢
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ring o thé Seié side of the bearing as-the adapier slcove not or
by et oferiogsplcadoncach o tebaring  showa

I -3

e Somwmesthegwenwmtmgmuommquma tiglitﬁtof'

boththe mmandmembeumgmgsumthemeofehﬂnc

- motors dynamometers, etc. Insich casesa bearing arrangement
 With one single row dep grooye ball bearing and one single row

CYIMM'_mnerbuﬁngwimﬂangesmm;eofﬂnﬁng'sonlyis
useful and appropriate assembly. The outer rings of the bearings
are always axially Jocated because the possibility of mutual
displacement of both rings of the single row cylindrical roller -
bearing permits thermat expansion of the shaft. This type of
mounting is shown below. '

.
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Mouniing of Electric Motor Shaft

e



“THE SIZE OF PLUMMER BLOCK REQUIRED TO ASSEMBLE

A TAPER BORE BEARING CAN BE DETERMINED BY

| Amsmmmmmmmm"? :
moumamsms;

FOREXAHPIE
FORBEARINGN@ZZSIB&PWMRMSIEW!LL
BE--.i 313 .
: ' +3 Sl t c
S 618

SIMILARILY FOR BEARING NO. 12131(, PLUMMER
BLOCK SIZE WILL BE -

213
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By ﬁih-c the avideha listed belovr mg; .m u
prevented from opcuring.
() wﬂ'mﬂymmdbyaﬁlmoﬂigﬁloﬂor
wmmembeﬁngm:

® lfabcmngzstoohavywbehﬂedmmlly paake sure
Mﬂnhmngmdosmmmmm_ £

® Ifahannguwbemmmmd,m&mensoﬁd-

.17



o ;;_sthmnasfnwommcuonmwwmm .

heat. The heat generated can besufficient o weld similar materiais

....together. Toreduce the chancesof this occurinig; bearingsarc made - °

:z'ddiifmmmmmswﬁcewiﬂ:whﬁhmminm ‘

'Smhwhmﬁieummaﬂedlubrm& Lubrmnts
. can be solid;: liqmdorgas. mmosfoommon “lubricants in

emyday mm oxlsand gmss

ln beamgs. fnchon may be uther shchng of. mllmg fncuon
Sliding friction. is-highestwhen movement begins but lessens as
the speed increases. Rolling friction is much lower then sliding
{riction-and can'be as Tittie as o tenth of that caused by sliding

friction, Friction is reduced significantly by proper Lubrication.

JEY

’ '??opez -Iebrication is essential 10’ maintain the cfﬁc:ency and to

MOeg&wllfcofﬂllypesofbmmg

The lubrication of a be;mng serves. four main purposes

“Thesare:.

. :oredmmcuo’n’.
- toreduce wear -

- R0 remove the heat from the beanng by the flow of thc

7 jubricant.

K loprotecnhcbmnng from oontammams

P!am and sieeve beanngs are usually lubncmed wnh ml Ball and

roller bearings are usually lubricated with grease although those

used for high speed applications may need The followiag guide-

Elm if followed will reduce the possibility of lubrication faiture.
i1
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Makesmﬂullheoﬂm,mmuw“
cleanandﬁeeofconhmmns P

Takecare whcnremovingoilor greueupslhtdh;dos
not enter thc bearing. ,

lekomforsxgnsofoon!ammauon Ami!kyw
W‘hﬂ"ﬂm‘ﬂsmmammated the oil or grease.

aﬁgﬁﬁmﬂﬂnbumg:smm
C"““‘"“"ewfquanntyof lllbncamandhp-nps

Donm,werﬁnmmﬁmw |

-"'_ALWAYS replacethe oilormclp.

REMEMBER LUBRiCA'HON TO BEARINGS IS UKE
' BLOODTOAHUYMANBEING. THBYCAN
' NOT SURVIVE WITHOUT IT '

LE
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Bdmmmw@mmymmdnmbemhted

andlockedoffelectrically andmechanically and s, Permit to Work

mnstbeobmdﬁunampom‘bkpmon.

~- GENERAL

Thercareannmbc-ro.fmethodswhchmaybemedmremovea

oy 29 becmg,'l‘heslecuomoﬁa melhodwi!lgmenﬂydepend on:

whetherﬁzhanngxstobere—md
thetoolsandeqmpmemmﬂable
ﬂwmbﬂnyofthebeamg
theumemmue. b

WARE . .

Before selectinga workthmughthefollowmgcheckhst
toqshbhsh : ,

N i hﬂmggear will be mqumd o

- thata replacement bearing is. availabfe

- thatthe tools and equipment are available to dismantle any
‘components prior to withdrawing the bearing _

- the'types of fit (interference) that will have to be overcome

- the time available to carry out the work LR

- xhatﬂleldealwnhdrawalmaﬂmdmhe med

REMEMBER THE SHAFT MAY NEED SUPPORT!NG

‘BY L!ﬂTNG GEAR OR BLOCKS AND WEDGES.

The hmetakento repm zimbearmgw:n be reduoed if youhave

the correctiools and tack,lc and thc eotrec! replaccment available

before you stan.

(A) Methods ef removmg ball and mﬂer beanﬁg
There are several non destructive methods of removing bearings.
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-
They are:

e wmmmammﬁrbﬁmwﬁchm

B g .-onlyp:ihﬁued-mheshﬁmhouing ‘
- using a bearing puller (which can be hydraulically or

- byusingabendlminthevorkshop.mismuhodism

is large and Wvﬂyhghﬂy _

Mmahoanumberofdmmcﬁ:emethodsofmoving
beaﬁngs.'lheyarc: - -

~ "'~ Cold cutting by chiscl
- Cutting by grinding. This method should only be used by
- personnel trained in the use of powered hand tools,
e Oxyéacetylenecut_ﬁng.msmethodmwoﬂybcmedhy
'.pe:soaneluainedinbwning_bchniqm. _ s
®) Meﬁodsotmvhgphhordeenbeuhgs :
Solid bminghavelobeexuactedorp:mdmtinmmhthcw
mvahtsm@hmgﬂmmnalmmmmm
ca;ilybyfcanfulchﬁelingasthebmiﬁgsmeulksoﬁin
comparison to the shaft and housing.

Dmde:!andmetalledbeanngsareelsilymb!m |
 removing the housing bolts and separating the two halves.

21



- 22
-- SAIL HRD-
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.Btlurccamgomwmkonanybaring, thednvc mtltbemqu
" andlocked offcledmallyandmeclmﬁunyaadal’muo Work -
mustbeobtunedﬁomamponsﬂ»lepema ;

B " __.!- e .-“ . 5-‘." . H e
e g . & N

Dewelop,zhe habu of hstemng tothesounds made by runmng.
machinery. Damaged bearings make 4 noise: Experienced listen- _
ersmdemmmnombefomtbebemugbecomtoobadly
damasedtoﬁmonprowly "y : :

I f posmble when exammmg a beanngrcmoved t‘rom a maclnne
compare it with a new identical bearing in order to estabhsh the
cweran condmon and hkély degrce of wear,

4] S'

A beanng whlch is'to be reiurned 1o the manufacmrcr for
€xamination should NOT be cleaned. They will want to+ exammc
xt;ustasxtwasrcmoved

Bail and roliers bearmgs

DoNOTspmthebeanngafternsrcmovaltrom theshaftorhousing -
as dirt or othier material may have entered the rollmg elemems
during beanng removal. : LR

Carry out the. fo]lowmg mspectxon roulme

- . Visually check the working faces and sides of the bearmg
for signs of damage -
. Check the inside and outside diametcr usmg apprcvgmie
micrometers, ©



BFi12

- Checkthelubneamformeprcsewotsm!/bmspamdu |
or diri and for lubricant hardness or drym

- Clean the beamg using the fonowmg procedure:

1 Remuveasmnchoftheoldluhtmmmpomiblcby
careful wiping with a scft cloth.

2. Immerse the bearing in dcgmusmg fluid orsolvcnt held
, masmlably smedcmmner

3. Aﬁermhng,cluntbbmmgmﬂnsoﬁbmshwhle
rotating it slowly. :

4 cnmgemc:m'ngﬂmdas‘omasimm}y.,

5. ’)ryoffmmzasoftmnﬂuffyclothandthenhghﬂyoﬂ
m é
- Spin the bearing and listen to the noise it makes. If possible,
compere it to the noise made by a new bearing. Damage to
the rolling surfaces can be heard quite plainly.
28
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By e
Juggle the bearing i the hanids to feel for iindue movement in the

bearing, If, possible compare it with the movement. in 2 new




.- . Inspect the bearing visually for signs of8~

7272 Disolouration
4. Indentations or marks
5. Wearareasortracks

PR3 R
et 5 LT

9
HE
*i Gommmfpﬂ!sfomﬂinb;nﬂaﬂro@kr:beaﬁngs

1 Normal fatigué: Thé bearing has . cachedthe endof ts ifeand”
mustbe mphwd.mw_byvisiblcggdqnﬂedeep
wear tracks made by the balls or rollers on the¥side of the
casing. o -

' 2. Faulty honsing Fiaking at opposite poiats on the inside of
T, o the casing caused by fitting of the bearing in a housing that
¥ isnot round but oval, Replace the bearing and check the




o

3. Dirt between the hoesing and the bezu;ng outer case - Caused
by swarf or:solid material becoging trapped in between the
housmganécasmgmultmgm ﬂackmgoflheoutermsmg The
bcanng must be rep'aced :




s Tmckﬂakfngmbeauedbylackoﬂubriaﬂmorbywihng
. m«ﬁ«mmm&m»mmmm
mustbe replaced.

BF18 ,
5. Dirt in the beanng Caumng pitting on the tracks balls and
rollers. The beanng must be replaoed

" BF19
27 .
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6. (khgaﬂ—lkﬁﬂymudbyﬁeomm?ngbﬁgg&ny
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Camy out the follwing mspechonmlmne e
&eckthellhmbrﬁemofbmngmhlordm

. vmxymuwahngﬁmmmwmbmng
forsigmofscom-ingor other damage,

- Cbeckthatdmdedb&mngha!vesﬁtcomcdymﬂle
housing.

'cromctezs;lf‘ih:bearingisovalmshpeonthcmsm
diameter, it is worn and maynwdrcphcmg, o

CBF22

Exatine ¢ meta}ledbcanng forsxgm of bluemg armelnng,.

.;_'



PART 7 - FITTING OF BEARINGS

. e

mmoﬁemauymmmqgwﬂm

' mmbcobﬁinedﬁﬁn'nmpom’blepezm '

| I the bearing is o heavy to be lifted manually, ensure thata safe

Asymmoflifﬁngisa’dmd. o
mcnmex}mumfo-mknﬁnxnc

Fourmlnnqunregmmllymed toponnonbeanngsneedmg

an mtcrfetenceﬁt.'l‘beym _

-~ tapping into position by using a soft maiict, Used for

 bearings needing only a push o light force fit.
n‘;.euseofheattotem,x\saﬁlyexpandoneoftheoompomms‘
the use X power to provide the force required in a controlled

manner.
= freezing one of the components 1o cause it to temporarily
contraci. : '

In practice the iamedmique is;amlytﬁédiaaswerworksmdso
<an be ignored at tin's stage of training,
Two basic technigues are use: to fit Givided or metalled bearings

They are:

- machining!f!-.cbcar:ng.wehemw diamensions.
" Scraping the bearings 1o obtain the reqan »d running fit.




Bl

~ SAR. HRD :

@

 rules the fitter must be aware of class :-
@

W . e, L-—.._ .

e e ey - —“..:;u’ .‘;'. " T ’ ;: ‘a,
Absolute chlnﬁneanmAnypuﬁq}of dirtcter-
ing the bearing will cause damage 0 the bearing 25 so0m 2
it e X .‘. ' . - ) CI™ % % & v‘.

Keep the bearing in s original packing unil actiatly

@)

@

?

m - ) ) P TEE .
Mok sure thatthe berin i o he corrct typ, sie aad

tamination from the atmosphere and from accidental dam

-diametrical clearance for the purpose being fitted. The in

formation is always on the outside of the bearing packing.

Check the shaft and housing for size and roundness, The

lolerance on size and roundness is extremely critical and
should be measured with a micrometer in 4 positions.

To Cireck the shape of the bearing searing, two micsometer readings should be 3l ot right

augiex at each Cnd of seating.

e

31



LR mmmmmuﬁummmm
(5):' Bmmldbehabkbhukﬁlndmﬂubwmg 4
._dmin'guseandanydthagemrkwonldaffecttheﬁtofdn .

(6) - Mounting pressure st always beapplicd to the ring which .

i;jrnequmﬁtToapplymmmewmngﬁngwmnd

T S

by e dui ' 0 the bearing.

~ For a bearinig bcipgﬁtted'nnoaﬂoanng' 4

+ wheel or Joosé pulley, the force to mount

+ thebearingmust be appliedto the end face
Of the OUTER race.

Forabeaﬁngwhich.istobeﬁuﬁon
toarotaﬁngshaﬂdxefomtomozmt
the bearing must be applied to the
ead face of the INNER race.



mmmmﬂnspmofunmmofu

" bearing. mypmvidcammrforhxbncmngoaor
rease.

@)Grooring.

'’ Ahole is driled in the middle of the 10p half of the besing.
Grooves are then cut from the hole towards the outer edges

of the bearing. The grooves distribute the lubricantovera -
wide area of the bearing surface.
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G)'m‘ J'w S e Il‘t:.~ .::-: _“}" ”
Tl ol Y i, s it onts

- thebearing it the shaft better: It reduces the amouat of friotion

. Theshaftislightly coated with marking bhuc and rofatedinghe - - -
lgaring.mhighspouondzbaﬁngmmarkedbymeblu
and can be skillfully removed by hand scraping. This process -
is fepeated uniil the desired contact is obtained. * - -

- BAD:CONTACTHIGH i GOOD.- CONTACT DOWN
UPTHESIDESOF THE  IN'THE BOTTOM OF THE ~* :
BEARING . BEARING ~ | !



‘When a split bearing is assembled there must be a certain
amountofclearance betweenthe bearingand the shaft topraiit free
movement. The clearance is obtained by placing shims betweea
the two hidlves-of the bearing: As the-bearing wears some of the
shlmsmremovedxommmeclwmebwkmﬂncum
amount. :

Shimsmmademvaryxngmmﬁnmsheetml,m
plasumoranymawndwmchdmmxcommmm‘
conditions. _ .

Theclwamxsalwaysc&nckedwhenﬂnshaﬁmmﬁouy
mgapbemmwpofmeshaﬁmdmcwpms.
menumnmmmmwaysofche&ngmecmaby,
usmg fecler. gauges,soﬁ leadwueoradnlmwﬂmwrmda

35" ,



 OklaGeea

4&&&&;5@&@@@@@%& |
chocked by winglong fockerguagss,

FEELER GAUGE

777

777

Sﬁﬁﬁwﬁwmmmm&ewm’@smuﬁ
top balf of the bearing and the bearing cap ars plac.d back in
position and tightened down. When the lead wire is rem o4, its
thickness will be the same 25 the clearance inthe borring. The
m&&m::medbywngamwﬁmm%ﬁ
thickness can be calculsted to give the crorect Feagsncs,




I

N YR “;g} ¥
- I , ]
.. > ; Y 8ot
oo }QI .

+ When the bearing is shiclded at both ends and it is impossible

to use fecler gauges analiernative method of testing clearance is ?.
,bywingmedidmihdimmrandjack.mdialmidixanri"

umedonthebpof!heshﬂ.‘thesﬁisw_updk
deflection onlbegmgeisnowd.Mjminshm ing asc
made from the information obtained

37
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