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OVERVIEW

GROW STRONGER WITH TIMKEN

Every day, people around the world count on the strength
iof Temkan, Qur expartse in mptalluegy, fiction monagement
and mechanical power transmession helps them acceleraie

impaovements in productivity and uatime.

We supply products and senvices that can help keep your
operations maving ferward, whether you need driva train
kits for commercial vehbeles, durable housings for beanings
in darty environments, coupbngs that avosd metal-to-medal
contact betwean motors and gearboxes, nepair sensces for
baarngs and gearboxos, rolber chain for dry, abragnve and
high=-moisture applcations, or other products or senvices for

your Bpplcations,

When you choosa Timben, you recerse more than hagh-guality
products and senvices: you gain a worldwide team of highly
tramed and axperianc ed Timken people committed to working

ool boratrealy with you to improve your business.

Globally, our 14,000 peogple provide refiable answers for a
wide renge of sparations in manufaciurning, mining, medical
equipment, asrospace, transportation, oil and gas - and othar

diverse mdustries.
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OVERNVIEW

INCREASE YOUR EQUIPMENT
UPTIME

Im additman (o high-quality beanngs and mechanscal power
transmission components, we provide valuable integrated
products and senices. For example, wae alfer reper seraoes
and monitoning equipment that can alent you to problems

belore they impact your uptimie

Addmienalhy, wa offer a broad selecban of seals, premium
lubricants, lubricators, couplings and chain to keep your

operatons moveng Smoathhy

Dur techrodogy centars in the United States, Europs and Asia

help pionger tomarrow § Innavations with exiensive basic

and applied scientific research programs. Through internal
developmant and sirategic acquestan of innovative
companias, wa confinue to expand our partfohio of highly

engmeered beanngs and components
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OVERVIEW

INDUSTRIAL
INNOVATOR

Today, manutacturing and
procassing eguspment handlas
heavier loads, lester speeds and
greater expectabons (han eyer
bedore. As finished-product guality
requirements increasa, producors
continug to place 8 premium on
aguipment uptime and parformance "

Timken has moa than a century of expeanenca

denvaloping baanngs and related solutions that halp egquipmar
run more efficiantly in & wide range of applications, Az the
laader in friction-managemant and poswer-transmissson
golumans for industrial markets, Timken helps operaiods mmprove
their equipment’s performance and uptme, We accomplish this
by providing custom solutions  fram baarings that stand up to
iha harshest anviconments o conditson mnnnnring that
MinImerEs manlenance costs and improves plant praduclvty,

INNOVATION AND CUSTOMER SUPPORT

Timben operates technology centers argund the world
dedicated fo developing innowvative concepts and products
that help you operate more efficiently. Qur technical
leadarship and customer support reaches far beyond owr
products. Timken customers have access to sales and service
engineering support a1 their plants, and options for additional
suppodt from application engenesrs who specialize in 8 variety
of industrial applications.
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CORE CAPABILITIES

Timken has evolved from

IS warhy Foots as a beanng

produser to s supplier
offarng mauch more, meluding
friction-managament and
power-iranemission solutions that
add walug throughout the complate
lite eyele al & system. Our matesial
arthancemants improve bearing e and can

hiedp protect against debris and cofrosson = has

challenges encountered froguenthy & various industrial
applications. Qur pracigion manufactering capabilities and
commitment 1o quality ensure global consistency in design snd
manufaciing at every Timken facility. & global distribution
natwork provides owr customers with easy access to Timken
products and services thraughout the warld,

Wea levaragae thase core capabilives as we work with oniginal
equipmant manufaciurers (DEM) and designers to imtegrate
our technalogsas mbo squipment 3o that end users can enjoy
the parisrmance benafits of Timken prodects from the first
diy of opefation. DEMs depend an Temken fof our enginienng
expertize, manufaciuring capabdities and emphasis on relisble
parformance,



PRODUCTS AND SERVICES
W offer equipment buildars and operators ona of the most and haat gensration. Thess beanings are availabls in a
extpngive Mchon-managoament product and sennce portiolos range of dimensional sability configurations o sus

in the industry. alevated aperating tempartures,

W also strictly adivers to the Timbken Quality Menagemsen ® Thrist bearings — Thrast bearings are available in ball,
Systam in avery plant worldwide, 5o each bearing product cylindrical, spharical and tapered designs. Thrust baarings
meets the sama high-guality standards - no mather whete in are ideal for apphications experiencing hiavy axial loads.
thie warld i iz manufactared and they ara ssed extensnely in heavy mdusirial

peocasseng equipment

BEARINGS

Tembkan provides a broad range of bearing designs and
conhguratons for use in mobile, industrial and suxiliary
eguipment

Bearing types include,

® Tapered raller baarings — Tapored roller bearings
arg uniguely designed to manage bath thnst
and risdesl loads, and sre avalable in single-
and multi-row degigns with & wade range of
azsembly options. Duwr exiensive offerdng of
tepesed roller bearning combinations offers
equipmant builders and operators simpha,
relisble and less costly design solutions,

& (Cylindrical raller bearings — This design
generally offtars tha highest possibla
radial lnad capacimy for & given size
companed io oiher roller bearing types.
aingle-row and double-row cylindrical
raller bearings &ne bdeal for manmy mdl
stand, gear drive and other auxiliary
efquipment applications, wiile four-row
cylindrical roler bearings are used in roll
nack applications. Timken offars bodh single
and multi-row cylindrical roller bearings
Custom designs are available upon request for
specific applcations.

& Spharical roller bearings - Spherical roller baarings
offer high radial and maderate thrust capacity 1ogether
with maxemum static and dynamic misalignment capability.
Timkan® sphevical roller baanings provide high-state load
capacity and advanced geometry that reduces friction
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PRODUCTS AND SERVICES

& Ball bearings - Ball bearings are used extensivaly m
ailiany #ppboaans tat have bght lbads and/or high-speed
canditions. Tenken offers a range of radial, thrust and
angular comtact ball bearings in bath metric and inch sizes.
Please contact yaur Timen sales engineer for detailed
informatson on these produdct ranges.

HOUSED UNITS

Maintaiming critical uptime can require mve durable, heawy-duty
componints capable of protecting spherical, tapered and

ball bearings in debsis-filled, contamanated or high-moisture
emaronmants. Timkan has engingared a lindup of howsad

unis — one of the broadest available — 1o meet these various
demands and offar the ideal level of bearing protection.

SNT/SAF PLUMMER (PILLOW) BLOCK
HOUSED UNITS

Customizable design, interchangeable components and

reliable spharical roller bearings deliver the heavy-duty

performence that kelps protect equipment and improve

uptima in the harshast amaronmants.

® Wariety of sealing options keap greage in and
comamenatian out

& Easily comwart fram foed to float configurations in the Feld

& Easy-to-rampwe cap for inspactions, replacemeant and
Mmaimanance

SPHERICAL ROLLER BEARING SOLID BLOCK
HOUSED UNITS

iCast steel housings with high-parformance spharical roller

bearings deliver outstanding durabslity in extreme conditions,

mchuding severe shock loads and wibration.

& Mukiple =ealing opticns provide profection from
contaminants i the harshest anvironments

® Canbe mounted and aligned in 15 minutes with 3 variaty of
availabla shaft-locking machanisms

& Eazity canvart from fimed to Boat canfigurations in the field

TYPE E TAPERED ROLLER BEARING
HOUSED UNITS

A new standard (n performance, Type £ tapered rofler
bearing housed units are ideal for fixed positions and
can withsland the most domanding conditrans with less
downtime and maintenance.

& Seal provides mdustry-leading protection against
cantamination

& Dptimized internal geometries offer the highess dynamic
lmad ratings in the industry for improswed bearing life and
porformance

BALL BEARING HOUSED UNITS

Temken has delivaréd mnrovatsons that offer advanced
performance, including wide inner ring bearing and ball
bearing housed wnits. Easy nstallation, multi-seal design and
multiple housing stylos halp ball koaring housed unts Suppart
& wide range of demanding applications and conditions.
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& Provide advanced proleeion against contaminants in g
robust, compact unid

& Withstand static migalignment of +/- 3 degreas

& Effective gresse retention, and reduced debris and
moeshare sngross improve perlarmance

REVOLVD SPLIT CYLINDRICAL ROLLER
BEARING HOUSED UNIT

Reduce installation time in Bght spaces and rappod
applscations. Rowolvo's Ene of split-to-the-shaft cylindrical
roller basring housed units enables the bearning 1o be mstaled
withaut reguiring access Lo the shali ends

HIGH-PERFORMANCE BEARING
SOLUTIONS

Timken provides 8 wariety of high-performance bearing
solutions, including Timken™ AguaSpex®, DuraSpeac® and thin
dense chrome bearings lor comosian protection Our debris-
rosistant beanngs are ool for contaminated andfor marnginal
lubrication conditions

W also provide customized bearing solutions such &5 spocial
race profiles to meet special application requirements

I addition to componant geometry and medallungy, wea find
many ways to enhance beanng performance by applyig
unigue Srtsce fmishes and
special coatings an roflers,
facaways and othpr
functional surfaces.

FRODUCTS AND SERVICES

b

ol

Engimesrad surfaces and opographicsl modibicabons neduce
surface roughness to lower bevels rather than what can be
achieved through conventional grinding and honing methods.
W also offer proprietary coatngs thal can crese 8 surlace
up bo four times hiarder than sieel with twice the eiasticity, For
mina information on Timduan high-parformance baarirgs and
enginesned surfaces, comact & Timben $ales representative,

POWER TRANSMISSION COMPONENTS
AND SYSTEMS

Tienken offers an axpanding range of power transmission
components inchuding seals, couplings and anginearad chain,

Timkan develops seals using advanced matenal and process
salutmons {hat bekp profect machmery and memmibe plant
dowritiena. Wa offer 8 comprehensive ling of arge-bora oil and
grease seals, and metallic and non-matallic boaring salators,

Timkan™ Ouick-Flex® couplings are highly durable and nead
mimimal maintenance. They are eagy to install and regquing
no lubrication. The couplings ara designed fp connect
motars and gearbaues with olher moving equipmant with
capacay to transmit the same o mone Ierqoe than & gear
coupling in the same dimensions. Tha Quick-Fex coapling's
mpovatve design unilizes an advanced olastomoerc eloment
i iransmil ths torgue and alsminates any intedonance
betwesn coupling hubs that can damage eguipmaent,

Timkan manufactures precision mller chaing that meet
damanding seel mdusiry apphications. We buld channg
to precise specifications for sirangth and masimam waar
[te. The aftaring includes a complete lina of roller chains,
anachmaent chang and engineered conmneyos chams.
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PRODUCTS AND SERVICES

LUBRICANTS AND LUBRICATION
SYSTEMS

Serving indusiries aroond the workd, Timkan lubticants and
lubrication systems ane essantial in manmizng performance,
praductivity and uptime,

Leveraging our gxpartise in tribpdogy and anti-frection
beanings, wea've devetoped lubricants - including 27
tarmulations of groase — that help ansure smooth aperation
Qur single- and mulii-point lubricatars, in addition (o
interiube sutomated lubrication delivary systems, dispanze
procise amounts af greasa, s&ving time and money ower
manual applicatian.

& High-temparature, ant-wesr and watar-resistant additnves
optimae consistent oparaton v gven the mast challanging
BIEGRMEs.

®  Multifaceted dalveny systems sana wirtually any application -
from simpbe, single-poant needs 1o malti-paint or progressive
systems whene an sulomated process can maxkimane uptima
gnd reduce maintenance costs.

® Patanted chein lubrication systems ingact oil where it's
noaded far reducad Wwaar.

MAINTENANCE TOOLS

Timken maintenance tools may extend bearing life by
facilitating proper installation, removal and service. Thay
also halp simplify maintenance practices. Wa provida
imdefien heaters, impact fitting toals, and hydraulic and
machanical pullers.
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SERVICES

Used bearings and relatad companens often can be retumned
to their original specifications with less time and cost

than purchazing new. We offer complete remanufactura
and reconditioning services for many compangnts

including bearings, chocks, housings, rofls and more.

O gearhos repair senviee providers are glabally recognized
&g pxpaerts in poswer transmission solutions for heawvy industrial
markats, repainng néarky all lrge gearbox makes or madels,
with onaile emergency breakdoem service avadable i needed,

Tienken alfers 8 full range of maintenance and reconditioning
sarvices through our remanufactaring and repair operations.
Uising these senices can lead to improved plant efcioncy and
reduced overall production costs

TRAINING

We offer industry-specific training programs designed fior plant
professionals, a5 well 28 onsite customized training to meet
your specilic noeds. Dur training programs ane avaitable at
select lpcations around the warld and cover every phase of
bearing performance. Class time is balanced with axtensive
hands-on training and tours of Timken facilities




HOW T USE THES CATALDG

HOW TO USE THIS CATALOG

Wi desagnind this catalog to help you find this Temken beanngs
best suited to your spacifications

Temken offers an exiensive range of bearings and accessories
im both matric and imparal sizes. Contact your Timken salos
engineer 16 learn more about our complete line for the special
neads of your application.

This publication contains dsmensions, tolerances and load
ratings, a5 woll as enginegring sections describmg hifting
practices lor shafts and housings, infenmnal clearances.
materizls and other bearing features. |t provides valuable
assistance an the nitkal considerabion of the type and
characteristics af the beanngs that may best sust you
particular neads.

150 and ANSIABMA, as used in this publication, refpr
1o the Imernatienal Organication for Standardization
and the &merican Mational Standards Instiuea
Amenican Bearsng Manufacturers Association,
Updates are made peviodically e thiz catalog. Visit
wownaltimken.com for the mast recent version ol

the Timken® Deap Groove Ball Bearing Cataleg.

-
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SHELF LIFE AND STORAGE

SHELF LIFE AND STORAGE OF GREASE-LUBRICATED

BEARINGS AND COMPONENTS

To help you get the most vakue from owr prodwcis, Timken provides guidefines Tor the shell
Ife of grease-hubricated balt and roller beanings, componants and assembiias. Shelf e
infarmation is based on Tenken and ndustry test data and expenence,

SHELF LIFE POLICY

Shel life should be distinguished from lubricated boaring'
compangnt dasign Ha as follows:

& Shalt Iife of tha grease-lubricated bearing/component
represents the penod of ime pror to use of mstakaton,

® The shell ihe 15 & portion of the snticipated aggregate
design e, It is imposaible 1o sccurately predict design
life dum to vaniations in lubricant blead raies, ol megratian,
operating conditions, installation conditons, temperature,
humidety and extended siorage.

& Shalf life values, svailable from Timken, represent o
maximum limit and s2sume sdherence 1o the storage and
handiing guidelines suggested in this catalog or by a
Timkon associate. Deviations from the Timken storage and
handling guidelines mey reduce shell Me. Any specification
of operating practice that defines a shorer shali lifa
should be used.

Timken cannod anticpate the performance of the grease
lubricant after the bearing or component (s installed or placed
in sEndica,

TIMKEN IS NOT RESPONSIBLE FOR THE SHELF LIFE
OF ANY BEARING/COMPONENT LUBRICATED BY
ANOTHER PARTY.

European REACH Compliance

Timken lubricants, greasas and similas products sold in
standalone containess or delivery systems arg subject to tha
European REACH (Registration, Evaluation, Autharization and
Restriction of CHemécals) directive. For import into the
European Union, Timken can sall and provide only those
lubricants and greases that ane registaned with ECHA (Ewropean
CHemical Agency). For further information, please contact your
Timken sales enginger,
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STORAGE

Timken suggests the following siorage guidelines for its

fimishad products:

® |nlees dirgcted othansise by Timken, products should ba
ket in their ariginal packaging until they are ready 1o be
placed info service,

® [ ol remove of alter any labeds or stencil markings an
the packaging.

® Products should be stored in ssich a way that the packaging
is not prerced, crushed or otherwise damaged.

® After a product is removed from its packaging, it should be
placed info service as s00n as passible.

® Whan ramoving a product that is not indredually packaged
fram a bulk pack container, the contalner should be
resealed immediatedy aftar the product is remayed.

® o not use product that hes excesded its shelf life a5
dehnied in the Timken shel e guidalings stalemenl

& The storage ares temperature should be maintained
between 0° C (32° F} and 40° C [104* F); temperature
fluctsations should be minimized,

® Tha relatwe humidity should be maintamed below B0
percant and the surfaces should ba dry,

® The slorage anea should be ket free from airboine
coniaminants such a=, but not Emied to, dust, dirt, harmaful

vapors, etc.
# The slofage anea should be isolated from wndue wibration
® Exirams conditions of any kind should be avoided.



SHELF LIFE AND STORAGE

Due to the fact that Timken is not familiar with
your particular storage condifions, wa strangly
suggest following these guidelines, However, you
may b& required by circumstances or applicable
gowermment requiraments 1o adbene o sirictar
SI0FBQE reguinements,

Most beanng components typeeally ship protecied
with & cormasion-preventive compourd that is

nod a lubricant, These components may be usod

in oil-lubricated applicaticns without ramoval

of tha corrosion-praventivie compownd, Whan
uging some specialized grease lubrications, we
advise you to remaove the cormsion-presentive
compound before packing the beating companents with
suitabile gressa.

Ba caretul in selacting lubrication, however, since differant
lubricams are often incompatitile.

When you recene a beanng shipment, do nat remoss products
from thair packaging urtl they are ready for mounting so they
do not becoma cormoded or contaménated,

Sinre beanngs and beanng housings in an appropnate
aimosphere so they remain protected for the intended period,
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WARNINGS

Proper maimtenance and handling practices are
critical, Always follow installation nstructions and
maintain proper librication,

Tensde stressas can be very high in tightly fitted
beanng components. Attampting Lo remove such
componants by cutting the cone [inner race) may
result in @ sudden shattening of the component,
causng Iragments ol metal to ba forcefully expellad.
Ahways use properdy guarded presses or bearing
pullers ta remove bearnings from shafts, and always
usa switable personal protactive aguipment,
inchuding safety glasses,

The products catalogued are applicatan-spacific,
Ay ush i applications ofhier than thoso miendad
could laad to equipment ledure or to reduced
equipment life.

Usa of improper bearng fits may cause damage
1o equipment.

Do not wse damaged bearings. The use of a
damaged bearng can result in equipment damago.

MOTE

o pot aftomp! fo disassemble omtined bearings.
Componorts miy become damaged and sffect the peviormancs
and sarvice iife of the besring.

Do mad mex compomants of malched assemblipz. Mg
COmpangals can redirce the sanice i of the basrng.
MOT T BE LISED AS A DESIGN MANLIAL
Thiz is not & manval for the selechon of bearvags for new
apphemuons, Whemever i i necessany bo sefec!
Timkan baprings for pew spplications, consul he Timken
Engimearing Manual forder no. BT or gat in fouch wath the
nearest affice of The Timken Cormpany,

Mover use steam or hot water wiven cleaming the bearings
becavse Mhise mefhods Cin create rest or comosaon.

Dy ot heat componeals with an apen fame.
Da nof heat bearing beyond 1307 C (2507 F).
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DISCLAIMER
M:ﬂhhmﬁﬂﬂ#hﬂnmwmﬂ
dinlr bo assisd yow in pour product selection. Product performance

is affocted by many factors beyond the comtrol of Timken.
Therafore, the emitability and feasibiling of all prodier swlection
mirai b waltdated by o,
Timkan produets e sold subject fo Trmkeas ferms
and conditions of sale, wivich include its Hmited
warrawly and remedy, may be foomd ai

it
Please consull with yoor Timken zales engineer for more
infarmalion and assiztance,

Every reasonalle efforf as been made io engure e sccuracy
of the infermation in this writiag, buf po Nability is accepted
for errors, omissions or for any sifver reasoa.

T whew ifhe complacs sagineenng caralog, please war
s limben. covm. To ovdr ifve catpiog, please contact pour
Tirrkgn gales engingar aad requast o cogy of e Timkon
Engingarng Mamual fordar aumber 10424,

Eurapean REACH compliance Timken-branded lubvicants,
greases and simdar products seld in siaad-alene comfainers
or delivevy sysioms are subect to the Evropean REACH
(Registrabien, Evaluatnon, Authorinalion and Restocton of
CHemicals] deractive. Far impont intg the Eurgpesn Union, Timkan
eanr 52 and provide only those hrbricanis and greases thal are
regéstered wath ECHA (Ewropean CHemical Agency). For Turihar
information, please comract your Timken sales engrnesr

The Timken Company produets shows i s calmlog may ba
divectly or indirectly subjoct to & number of regulatory standards
and directivs originating from suthorities i the USA, Eurcpesn

Uinron snd arcund the waovld including: REACH (EE 1507Z008,
RoHS (207 65 EUL ATEX [S/8ECL 'TF MARKING (S2¥SEECH

CONFLICT MINERALS (Sechion 1502 of the Dodd-Frank Wal
Sirgel Refarm sod Consamer Proteciion Actl

Far any questions or corcerns reganding fe compirancy or
mpmitcatulity af Timken products lo ihege ar oifher razpe cifed
standards, pease contact your Timbken salas anginger or
CUSTOMEr SCES repTEEemiItive,

Ulpdares are made periadically to this catmlog.

Wisir wawe timkn, cam fov fhe mast recent wersion of the
Taker® Deap Groove Ball Beanimg Catalag.






BEARING 5IZE RAMGE

BEARING SIZE RANGE

Dieap greove ball bearngs are available in g vaniety of sizes
and are the masi papular of the ralling bearngs. This type of
bearing swpports radial load and 8 small degres of axial load in
both directions semultancousl. Deap groose ball bearings are
popular dug to their versatility, affordabiliny, and cepabiiny to
run at high speeds.

Timken oflers deep groove ball beanngs in & wide rangs of sizes
andl conbgurations. OMered sires range from 3 mm o 160 mm
bose, and maximum outside diasmeter of 250 mm. Timken cominues

toaxpand the offering of doep groove ball beanngs with larges
Sk 1o B enbnod oed

DEEP GROOVE BALL BEARING TYPES

There ara several series of deep groove ball bkearings that have
bean standardized by bearing manufaciurers. The boundary
dimensions for standard metnic baarings are containgd in the
general plans as spocified i 150 [Intemnational Drganization
for Standardoatan) standand 152011 for radeal ralling beanngs

Tha Tenken afenng includes standand, than sectian, narnow, wide,
axtra small and miniature constructons. Those are offered in
soveral vanations including the followmng:

® [Dpen basic design

& With shields

® With contact ceals

& With non-contact seals

& 'With a snap ring groove anly

& With a snap ring on the ouber ring 0.0,
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DEEP GROOVE BALL BEARING
CONFIGURATIONS

Vasnations may differ based on baaring size and/or senies. Datails
of the variations for each are listed in the produect tables on
pages 29-34.

1
1 |
| L=

i Tord Hisd
ey pmwder Vil e ppmland ey L] pruTEr oy
A2 mr H

Fig. 1. Deep groove ball bearing varistions.



BALL BEARING CAGES

BALL BEARING CAGES

Coges [afso relerfod 10 as retainers] make a vital contribution 1o overdll baarning
performance. They mairtain uniform ball £pacing in the baaring as the balls pass nto
and aut of the load rone

Cages can impact several bearing oparational charactenistics such as;
& Maximum rotetional spead

# Torque characleristics

# Temperatura [imits

® Lubsicant Fow

Thera are a namber of different cage types that are commonly used in desp groove ball
beanngs, the mast popular being the reeeted steel cage. Table 1 below describes the mos
common ball baaring cage bypes.

TABLE 1. COMMON BALL BEARING CAGE TYPES

i Steal Cage Crewen Typs Cage T Caps oo Type Cage

Deriagn
Tero pranzed- vhewl hal!
cEgae ar ltwed Jogetsi . bkt
E i il d it b ] g deitand Pradigd A0aidiss gl r:':l;f:ﬂ:??::l;rﬂ D i izl d i o T:":ﬂ':'lr::'l;;:f:‘
@ provetes good cage griiad by nuner reg " . .. &% reflan cage ;
wnifrveity of ball-a hermasd ingeis Fixnsd Inegurther welth Frepta
POty Gl R
Dy 0o tedoce Toush §nd Mk
trictioral oo Righ Best perfarmance a e vy Eapesar steength caablas
Fige sy oA dal i |
Advantsges rgpid £y and alrengsh, bra-rpend sepicabose General purpose of misalioneeni; resirimt Fus cage o be vpprd m
makifg i@ the cago bt e ko L G hall-idng dewgn t::ll'" E Sobrants rRE. by ey beasdied and hgh-
of choee for mosi & pralerred S . o speadd applesatizng
. prd greasey
W s
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SHIELDS AND SEALS

SHIELDS AND SEALS

Braring seals and shields help pravent lubnc ant from leaking sut,
and prevent dust, waler and other external comaménanis from

antering into the baaring.

Shielded Timiken deep groove ball bearings are available with
ane shiold, dessgrated by suff 2, or two shaolds, designated by
suffix ZX & shield on pne side provides protection against the
antrance of coarsa debris and makes it possible to re-lubricate

tha bisanng irom the apen Sida,

Saated deep groove ball baamngs are available wah one oF two
contact seals {sulfix RS and JAS), and with one or two nan-comtact
sapls {suffixc A and AL} Timken seals use high-performance
Bieride Buna Rubber {NER] seal matehal reinfonced bry @ hvv carson
steel casa for stendard oporating tempesatunes. FEKM [(Vitan™ )
seals can ba made available for hegher operating tamparatures

Doubde shielded or saaled bearings are pre-lubricated with the
correct amaunt of Timkan suggestad ball bearing grease and arg
dissgnid Tor &ppletations whone né-lubneanon & nat reguanid,

The lToBowing table summaribes the mam charasienstcs of
Timken ball beareng shields and seaks,

TABLE ¥ CHARACTERISTICS OF TIMKEN BALL BEARING SHIELDS AND SEALS

' Contatt Seals
Corstruction
[EFTT Livwy Cariarn presssd sdeal Moarda Ausa Robber weth sleal case Pirinide Duna Beaber warh siesl cuse
Speed Capatty High sgaed Hagh speed L5 than TR due to seal contact
Dpmateyg Tarpeahss g el B ie + 1" L E 1P
Gragse listenion Eend Bt tain 7 tyae [azelpat
Dt Rasiglisce Gz Bt Pean IT byl Exc il
Torgua Ltrir Lgrea Haghir s THTRT Soi 10 S8l coflace

HOTE: Tag ibewn paratng Sempar il iengal s dor alendird isiolded o ppaled Bostingi. If Beyhoi hempar iturs
cagzabyteby of e Sged, BB el Lganio g GreaEE o S mg el sy SR congeleeed Mgsve comiass ywawr Tirmkan palng

ergned for Bach regusnenem

S @ reghasned Taseran of DuFes Pedsmasos Slivseers LI C

16 TIMKEN® DEEP GROOVE BALL BEARING CATALDG






BEARING LIFE

BEARING LIFE

The selection of the approprate boanng for a given applcaton
B dependent on severs| perflormance criteria, These include
bearing fatigua life, rotating precision, power requiremant,
tomposatung lmts, spoed capabilbsos and sound requeremonts
Thiz section deals primarily with bearing lile &85 related to
material-associated fatigus,

Bearing life is defined as the length of time, or number of
revalutions, until a fatigue spall of 6 mm’ develops. Since fatigue
s & statistical phenomenaon, the life of an individual bearing
ks impassible to predetermine precisely. Baarings that may
appeat bo be identical can exhibi considerable life scates when
tegted under identical conditions. Thas, & is necessary to base
Ele predictions on & statistical evaluation of a large rumber
al bearings operating under simillar conditions, The Weibull
distribartion functicn is the accepted standand for predicting the
[se of o populaton of beanngs at amy geven rediability leval

RATING LIFE

Rating life (L, }is the ke that 90 percent of & group of apparontly
identical baarings will cemplete or exceed bafore a fatigue spall
dovoliaps. Th L, e alsois assocaatod with 90 percom rolinbilry
for & single bearng undar & camasn laad,

DYNAMIC LOAD RATING

Published dynamic load ratings for Timioen ball beanngs ane based
on tha industry standard procedura outlened in 150 2872007
Thes rating, dossgnated as C,, is defined as the radial load wnder
which & populanon of besrings will achieve a L, Be of one milion
revoluticns. Radial load = assumed to be constant in magnitude
and direction Por radiad ball beenings

STATIC LOAD RATING

The basic static boad rating for Timken bearmgs (designated as
Gy b as defined in 150 762006 is based on & maximum confact
siress wathim @ non-rofating beanng of $300 MPa al the cenfer
ol the most heavily boaded rolling element and raceway contect

Sueh stress levels may cause visible light Brinell marks
on the bearing raceways. This degree of marking will not
have 8 mepsurable eMect on latque e whan the boaring i
subsequenily rotated under a |ower application load. I gound,
wibration or torgque are critics or if 8 proncunced shock load &
prosent, & kvwer kad bmit should be spplied. For mone information
an sekecting & bearing for static load conditons, consult wour
Timken salas enginoer.
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SPEED RATING
THERMAL REFERENCE SPEED

The thermal reference spoed is the baaring thermal equilibrium
speed based on industry standard rederence conditians outined in
E50 15312 M3, Thermad equilibrium balances the heat ganarated
by the bearing, with heat conduction through the housing and
shaft Thiz standerd applies to both bath oil lubricaied and 30
parcent grease fill packed baanings. it excludes amy heat removed
by & eirculating lubricant. This standard also excludes the outes
ring rotating application and heat generated by contact seals.

Tha 150 15312 thermal reference speed rating calculations are
basad on the following assumptions

® The bearing ambient termperature is 20° C.
®  The tolerabla baaringhousing interdace tamperatuna is 70° G

& [d and grease lubricants are conssdered
* Faor radial bearings waith oll lubrication: 150 VG 32 ail.

&  For radial bearings with grease lubricetson:
150 VG 150 grease.

The radial loads azsume o normal clearance IC0ar M),

For radial bearings, the applied load is 5 percent of the
gtatic boad rating Gy

Thermal refevence speed ratings assume the bearing has been
sufficiemily broken in. Dwening the break-in pracess, temparanires
may excead the tolarable limit. Break-in commany takes betwaan
Wi ey 36 haowars,

Standard bearing materials and lubricants can genarally
wilhistand temperatures wp bo and beyand 100 C. For this reason,
a permissible temperature of 100 Cwasz assumed for the thermal
speed rating calculation, Contact your Timken s8les engineer il your
application requires speeds above the Timken published values

LIMITING SPEED

Far certain ball bearing types and sizes, cage behaviar becomas
the Bmiting factor to bearing operating speed, For such bearings,
the tharmal speed rating per [50 153123003 is not shown. Instead,
Timken publishes imding speads for thase beanngs, as i the
case for thin-section and extra-small deep groove ball bearings:

Far biearings with contact seals, the speed rating also s mpached
by the speed of the seal. In general, baarings with contact seaks
have spead ratings that are 50 percent to B0 percent of the
published speed rating of the equivalent open beanng.



ENGINEERING

RADIAL INTERNAL CLEARANCE (RIC)

Im the manufactune of ball beasings, it is standard prachice 1o
azsemble rings and rolling elements with a specified miemal
clearance. This charactenstic is necessany to absorb the loss
of clearance dun to press hitng the beanng nngs at mouniang
or due 1o axpansion of bearings, shafts and housings. Intennal
clearance in an application is an fmpoant factor that has a
.'agr'lilrltlll-'. inlludgnce on bearng perdommance,

The radsal imernal clearance [RIC) in a deep groove ball bearing
can be defined as the average ouer ring raceway diameler
minus tha average innar-ring racaway diameter minus tawice
tha ball deamater,

Imternal clearance reducos due 1o press friting the beanng mngs
on the shaft ar in the housing. This reduced internal clearance
m the bearings at mounted condibion is called mounted radial
internal clearance,

RIC OF MINIATURE AND EXTRA SMALL
DEEP GROOVE BALL BEARINGS
<10 MM BORE

The RIC symbods for minigtuee and extra small deep groove ball
beanngs with bore size less than 10 mm are as foflows:

# BMAC! - Extra tight

s MC2-Tight

& MACT - Mowmal or regular
& MCA - Loose

& PMCS5 - Exira lpase

& MCE ~ Extra-axira loose

Tabde 4 provedes the selecton of RIC for msature and extra small
deep groove ball bearings

TABLE 4 RADIAL INTERNAL CLEARANCE - MINIATURE AND
EXTRA SMALL DEEP GROOVE BALL BEARINGS < 10 MM BORE

Rafisl lrdgrral Cipsrancs
Ma Max | Wn  Mac | Min Mao | Mmoo Meo ) Min Me | Min M

g 5 k] i H 10 B 13 i mn | n 1]

Standard miniatune and exira-smal desp groove ball baanings
{= timem bare] with no clearance designation in the pari number
are made with the MC3 normal clearance

RADIAL INTERMAL CLEARANCE {RIC)

RIC OF DEEP GROOVE BALL BEARINGS
=210 MM BORE

The RIC designations for standard deap groove ball bearings
{= 10 mm bora) are as follows

& [F-Tight

#

CM or CO - Marmal or regular
& C1-Loose

& [ - Exira lopss

® [h- Exira-exirs Ipose

Table 5 balow provides the selection of bearing internal
clearances for deep groove ball bearings with kore siza 10 mm
and absove

TABLE 5. RADIAL INTERMAL CLEARANCE - DEEP GROOVE BALL

BEARINGS =10 MM BORE
Hrue Eadsal Imens Deefice
Charapinr |
m|¢:|umu|n|u_¥1-m-

Orowr  Incl | Mlin. H-l.l.hﬁn Max. | Min “l:l.;“il-ﬂ. Maa Min. M

anly 1 o 7 7 13 E ra 14 T i R P
L B | B i = | B B | R B -
M| 04 W5 |0 B3 B | D N | B B
N |\ 1 n 5 . || 13 | B3| A 0| B
N = 1 1 B . | - n | B8 o =
W =\ 1 n B 3 4 X | R | ¥ L] i}
LI T A R G- RN SHAN I
8 | 1 15 . - I R - 9 & n ES | 16
L] 1 18 . ¥ M | ¥ % 8| #® |51
™ o 2 i LY X | 86 | B 59 20 |
- . 2 o . B4 4N . i | 114 | s | 180
- | | B . 8B =S| %W (B 1N e
1@ 'lﬂ. F N - . B R S-S L
198 Mo 7 x . =T | B | WY M| 153 ) ESD | 30
m S| 1 k- - -] P 1eE ) EES L O1Es ) T | S
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DEEP GROOYE BALL EEARING TOLERANCES

DEEP GROOVE BALL BEARING TOLERANCES

Boll bearmngs are manufaciured o @ number of specilicatons, with each hawving classes that
definge iolerances on dimensions such as bore, outer dismeter, width and runout

Siandasd Timken deep grocve ball bearings maintasn normal toberances (PO sccording o the
current IS0 452 stendard. For appkcations whare running tolarance is crifical, P8 or M5 tolarances
ari recommendad

Thee term “dewviatian” 15 defingd as the diference between a single nng dimensson and the nominal
dimension. Far matric tolerances, (e normal dimension 15 81 8 0 mm ioleranca. The deviation is
tha toborance range for the listod paramater. Varation is defined as the diferance behwveen the
largest and smalast meaasuwramont of a ghen parameder for an indnadual ring

Tabdos & and T prowide tolerances lor deep groowe ball beanng snner and outiar nngs mspostnely

TABLE 6, RADIAL BALL BEARING TOLERANCES - INNER RING TABLE 7, RADIAL BALL BEARING TOLERANCES - DUTER RING
- ;

Bearing | Bore | Walth | Radisl R} Ao . Basiieg | Owsde | Weth | Resel | Asa l J].’.‘*FT.T:.

Bora | Divieson | Variatien | Runcat | with | Ruseun """ 00 | Devissos | Vassten | Ausowt | Runsit | Rencat

Bop |“'I'.|'|||E.
e | | | k| s | 5. | sssswacs o | Wy | Ve | K| 8| &
oot mel| PO | POPE | PO PS | PS | PLPE| PS over inei | PO 70 7 Py Ps
25 1 ] -8 [ }H] 13 7 7 LFi] & [ 1 - E 15 15 L] B
W om B M i 1 i o | | TRE ] 5 5 15 I B
w|w| ® | B 8 | % | am| W =m0 » 0 ' B
»|w » | w8 | 8 |om| m w W 0 5 ::- 10 ¥
"3 I x |2 8| ¢ | om| m "Bk T % " i §
B 1 ) bl =1 | £ ] i i =0 3 1= =k k- | 40 k] L
iH 15 B 1 H A 18 1a P i Brai| s & B B 45 18 |24
s 180 5 i} ki 18 i} ol B ] & XD & i n i 15 1]
il =8 P« | i} 4 1] 13 500 300 B NS ¥ . . &0 18 3
o I 1 L1 X5 ® = 13 15 =550 =J50 HE a0 el £ b i} m i3
n o w | w5 | m | | o 0| o & z s
W | = = 100 * H
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FITTING PRACTICE

As o general guideling, bedring nings mounted on a rofatng
member should have an interference . Loose s may permif the
ning to creep or tumm, and wear the matang surface and baciang
shoubder, This wear can resull in excessive beanng oosensss
and damage the bearnmng, $halt orhousng.

The chosce of fitting practices will mainly depend upon the
lollowing parametars:

# Procision class of the baaring

® Hotating or stationary ring

® Type of layout {singhe- or double-row beasings)

® Type and direction of load {contnuous/alernate rotating)

# Particular running condstions Bke shocks, vibeations, over-
laading or high speed

&  Capabilty for machining thi seats (grinding, tuming of
hulmg:-

& Shaft and hausing section and material
& Mpurting and sefting conditions

Fig. 2 = & graphical representation of rollér hearing shate
and housing fit selection that conforms to accepted industry
standards and practices. The bars designated gb. he, etc.,
represent shafi/housing diamater and folerance ranges fo
achseve various loose and migrierence bis required [or various
fpad and ring rotation conditions

Tables 8 and § provide the resultant fits for deep groove ball
bearings based an standard IS0 ioderances far shalt and housing

Tig=t Fit Rarga

Srah
uno
Telarangsd
fm-qga Moming! Deeing Bere
] Bare Tolerince 1
r H L34 Fit Rangs
1
Leasa i Range
Hzgimng
Baore
Taleiansd Nex=tifaal Badaing DD
Ra~ge

Tight ) Range

Fig. 2 Shaft and houzing fit selection.
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ENGINEERING
SHAFT TOLERANCES: RADIAL BALL BEARINGS

TAELE 8. SHAFT TOLERANCES: RADLAL BALL BEARINGS
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ENGINEERING
SHAFT TOLERANCES: RADIAL BALL BEARINGS
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ENGINEERING
HOUSING TOLERANCES: RADIAL BALL BEARINGS

TABLE 9. HOUSING TOLERANCES: RADIAL BALL BEARINGS
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ENGINEERING
HOUSING TOLERANCES: RADIAL BALL BEARINGS
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DEEP GROOVE BALL BEARINGS

STANDARD 5000 SERIES

STANDARD 6000 SERIES

il i

TABLE 10. STAMDARD G000 SERIES
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