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Schaeffler Technologies

Research and development

Foreword

Schaeffler Technologies with its brands INA and FAG is a leading
worldwide supplier of rolling bearings, spherical plain bearings,
plain bearings, linear products, accessories specific to bearings and
comprehensive maintenance products and services. Schaeffler has
approximately 40 000 catalogue products manufactured as stand-
ard, providing an extremely wide portfolio that gives secure coverage
of applications from 60 industrial market sectors.

The central factors responsible for this success are our outstanding
strength in innovation, our global focus on local customer proximity,
highly developed manufacturing methods, extremely high quality
standards in all processes and our ability to transform specific
customer requirements quickly and accurately into cost-effective
solutions. Against this background of expertise, knowledge and
experience together with our wide range of catalogue items, we see
ourselves as a high performance, customer focussed partner.

As a company looking to the future, we are especially active in the
field of research and development. The key areas in this respect
include not only research into fundamental principles, materials
technology, tribology and calculation but also extensive inspection
and test methods as well as activities to optimise manufacturing
technology. This is oriented towards ensuring the continuous devel-
opment, improvement and application of our products in the long
term.

We carry out research and development on a global basis.

Our development centres are linked with each other worldwide and
are thusin a position to exchange current information on a very short
timescale as well as access and communicate the most recent data.
This ensures that a uniform level of knowledge and information

is available worldwide.

In addition to continued development of standard products, we work
closely in research and development activities with our customers
where specific customer solutions are required. They can thus
benefit from the best product for their application, with the maxi-
mum possible performance capacity at a cost-effective price.
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manufacturing technology,
environmental protection
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Catalogue SG 1,
Radial Insert Ball Bearings and
Housing Units

Foreword

“Zero defects” is our quality objective. We have matched all our
processes, both in product development and in manufacturing,
to this target.

Our comprehensive know-how in forming, in forging, in heat treat-
ment and surface technologies, in hard machining by means of
grinding and honing and in assembly processes is applied in order
to ensure that our products fulfil the required quality level.

Our manufacturing processes are monitored by means of systematic
quality inspections. This ensures that all products continuously fulfil
the same high standard of quality.

All Schaeffler sites worldwide are certified to ISO/TS 16949:2009
and DIN EN IS0 9001:2008.

With the validation and certification of our manufacturing sites,

we are taking a pioneering role in environmental protection.

All larger manufacturing sites are certified to 1ISO 14001 and are also
validated in accordance with the more stringent EC ECO Management
and Audit Scheme (EMAS).

Through a closely knit network of development and manufacturing
sites, sales companies and an international distribution structure,
we are represented throughout the world. This global presence
ensures effective linkage between the major markets in Europe,
India, South East Asia/Pacific Region, East Asia, North and

South America.

As a result, we have an on-site presence with service and technical
advice in close proximity to the customer.

We take orders from throughout the world and make deliveries
worldwide too. Furthermore, we support our customers worldwide
in resolving their bearing arrangement requirements, respond to
technical queries and develop specific bearing arrangement sol-
utions in local partnership with our customers.

Radial insert ball bearings and housing units are robust, ready-to-fit
machine elements for the design of economical bearing arrange-
ments. These products are available in many different series,

have proven effective over many years and predominantly comprise
a housing fitted with a radial insert ball bearing. The housing bore
and the bearing outer ring have a spherical profile and are matched
to each other. This allows the bearing ring in the housing to adapt to
static angular misalignment of the shaft.

Due to their special locating methods, principally by eccentric lock-
ing collar or grub screws, the radial insert ball bearings can be easily
located on the shaft. They are particularly easy to fit when they are
used in combination with drawn shafts. Radial insert ball bearings
are fitted with multi-piece seals that effectively protect the rolling
element set against contamination and moisture, even under diffi-
cult and critical operating conditions.

Schaeffler offers a wide range of housing units with radial insert ball
bearings. Radial insert ball bearings are based on single row deep
groove ball bearings.



Radial insert ball bearings

Housing units

Current level of technology

Definition
of the Attention symbol

Follow instructions
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The outer rings of radial insert ball bearings have a spherical or
cylindrical outside surface. Radial insert ball bearings are available
with a metric or inch size bore. Black Series radial insert ball bear-
ings with a Durotect B coating have basic anti-corrosion protection.
Corrosion-resistant radial insert ball bearings are available in a high
grade steel version or with the Corrotect coating.

Housing units are available as plummer block, flanged and take-up
housing units in numerous different designs. The units are ready-
to-fit and comprise cast iron or sheet steel housings in which radial
insert ball bearings are integrated. Corrosion-resistant units are
available with the Corrotect coating, in a high grade steel version or
made from plastic.

The dimensions of the FAG Black Series housing units with a primer
paint coating correspond to JISB 1557 and have basic anti-corrosion
protection due to the Durotect B coating.

The data represent the state of current technology and manufacture
as at April 2015. They take account of the progress in rolling bearing
technology as well as the experience gained in numerous
applications.

Any data in earlier publications that do not correspond to the data
in this catalogue are therefore invalid.

This catalogue predominantly gives descriptions of standard hous-
ings. Since these are used in numerous applications, we cannot
make a judgement as to whether any malfunctions will cause harm
to persons or property.

Itis always and fundamentally the responsibility of the designer and
user to ensure that all specifications are observed and that all
necessary information is communicated to the end user. This applies
in particularto applications in which product failure and malfunction
may constitute a hazard to human beings.

If guidelines marked with the Attention symbol are not observed,
damage or malfunctions in the product or the adjacent construction
may occur.



Advantages of X-life quality

Further information

Foreword

X-life is the premium brand that identifies particularly high per-
formance products under the FAG and INA brands. They are charac-
terised by longer rating life and operating life, due to higher basic
dynamic load ratings compared to the previous standard.

X-lifeis an all-encompassing concept: advice, product development,
service and sales are fully integrated with each other in all phases
of the product cycle. As a service surround system, it includes

a comprehensive lubrication concept. In addition, X-life stands for
continuous quality improvement and local customer focus applied
worldwide.

The use of state of the art manufacturing technologies has resulted
in a better, more uniform surface over the whole contact face
between the rolling elements and raceway. As a result, under ident-
ical load there is a significant reduction in the stress conditions
present on the rolling elements and raceway. The improved surface
quality gives reduced friction and lower bearing temperatures,
running resistance is lower and less strain is placed on the lubricant.

Thanks to such improvements, the basic dynamic load ratings are
significantly higher than those of the previous design. As a result,
the basic rating life is higher; i.e. the operating life of the bearings
is considerably longer under the same operating conditions.
Alternatively, higher loads can be applied while maintaining the
same rating life values.

With their optimised characteristics, X-life bearings open up
completely new application prospects, such as downsizing of the
bearing arrangement. Furthermore, the improved price/performance
ratio ultimately increases the overall cost-effectiveness of the bear-
ing arrangement.

X-life bearings are indicated in the dimension tables.

http://www.schaeffler.de/X-life.



medias® professional
electronic information system

medias® professional, the proven selection and information system,
presents the INA and FAG catalogue products in electronic format.
As with the printed catalogue, this gives our customers product
information on both brands in a single data source. This saves time
and gives easier handling.

medias® professional is available online and in download form

in several languages, is easy to navigate and is particularly clear
thanks to the use of numerous images, diagrams and models.
There are also highly representative application examples, classified
by market sector.

Datasheets on the bearing series can be generated as PDF files.
Itincludes a lubricant database and also the web2CAD link for direct
download and integration of 3D models.

medias® professional focusses on the individual bearing.

The complete shaft can be simulated and any influences arising from
its deformation on the bearings can be determined using the calcu-
lation program BEARINX. This program can also be made available to
direct customers as BEARINX-online via the Internet (for conditions,
see the INA/FAG homepage).

In conclusion, medias® professional is a comprehensive, reliable
system to help you help yourself answer many questions on rolling
bearing technology by electronic means, quickly and at any location.

Okyd0
m :

I
E http://medias.schaeffler.com



Selection wizard for housing
units in medias® professional

medias® interchange

Other technical publications

Foreword

The selection wizard for bearing housings in medias® professional
gives comprehensive assistance in the selection of housings and
housing units. It takes account of the environmental conditions
and the requirements placed on the bearing arrangement as well as
the characteristics of the housings and the bearings suitable for
the housings. Once the specified data has been inputted, the soft-
ware generates detailed lists of results that also contain information
on further accessories.

(=] =)
[w] http://bit.ly/HousingSelectionEN

medias® interchange is available online and assists in the selection
process where rolling bearings or housings from other manufac-
turers are to be replaced by products of the INA and FAG brands.

If a rolling bearing and housing designation is entered in medias®
interchange, this will indicate the manufacturer and INA or FAG des-
ignations. A traffic light system will quickly indicate whether and to
what extent the INA or FAG part is interchangeable. Green indicates
fully interchangeable, yellow indicates conditional interchange-
ability and red indicates non-interchangeable.

[] % [m]
EI‘
This catalogue contains the core range of radial insert ball bearings
and housing units of the brands INA and FAG. Furthermore,

we develop and manufacture many other products and systems that
are of significant interest in terms of technical progress and cost-
effectiveness for rotary and linear bearing arrangements as well as

for the automotive sector. These are covered in separate technical
publications that can be obtained upon request.

EiEE

http://bit.ly/InterchangeEN

http://medien.schaeffler.com



INA and FAG,
when it comes to motion

Together
we move the world

Catalogue SG 1 stands for pioneering bearing technology,
application-focussed advice, the highest product and performance
density and continuous development.

The benefits to you:
selection of products from a vast product range

the most suitable product in the right place
worldwide availability of products

short delivery times

long term supply capability

security of planning for the long view
simplified stockholding

market-competitive prices

global service

comprehensive, application-focussed advice.

For us, technical progress means never standing still. In partnership
with you, we are continually working on new solutions so that your
vision and our technical ideas can continue to become a reality,

to your benefit.

With our products and our knowledge, we can together continue
to fulfil the challenges of your market in relation to bearing arrange-
ments. To this end, this catalogue is an important instrument.



Catalogue GK 1
for bearing housings

Standard housings

(@ Split plummer block housing SNS
(@) Split plummer block housing LOE

Figure 1
Split plummer block housings
(examples)

(@ Plummer block housing unit VRE3
(@ Unsplit plummer block housing BND

Figure 2
Unsplit plummer block housings
(examples)

Foreword

In addition to the radial insert ball bearings and housing units
described in this catalogue, Schaeffler offers a wide range of bearing
housings. The bearing housings are subdivided into standard hous-
ings and housings for specific industrial and railway applications.
Catalogue GK 1, Bearing Housings, describes the range of standard
housings and gives essential information on special housings.

The standard housings comprise split and unsplit plummer block
housings, take-up housings and flanged housings.

In the case of split plummer block housings, Figure 1, the upper
section of the housing can be removed. This gives significantly sim-
pler mounting and maintenance. Unsplit plummer block housings,
Figure 2, are used where the bearing arrangement is subjected to
very high loads.

Take-up housings, Figure 3, page 11, were developed specifically
for tensioner drum bearing arrangements in belt conveyor plant.
There is a yoke-shaped drawbar eye for attachment to the tensioning
device.

Flanged housings, Figure 4, page 11, have a flange perpendicular
to the shaft axis and thus offer the ideal adjacent construction
for numerous machines and pieces of equipment where the use
of plummer block housings would be too demanding.

000883DE

000883F0



Figure 3
Take-up housing SPA

(@ Flanged housing F112
(2 Flanged housing F5

Figure 4
Flanged housings

Special housings

Further information

00088402

00088414

Special housings are used in particularly challenging applications
where not allthe requirements can be fulfilled by the use of standard
housings. Apart from specific industrial applications, these are
principally applications from the railway sector.

Special housings are developed in close cooperation and consult-
ation with the customer. Schaeffler uses its comprehensive
know-how of rolling bearing technology in order to ensure that every
housing is optimally matched to the specific application.

Selected examples in Catalogue GK 1 give an insight into the diverse
areas of application and possibilities of housings for specific indus-
trial and railway applications.

The complete catalogue range can be found in Catalogue GK 1,
Bearing Housings.

Download and ordering: http://medien.schaeffler.de

Electronic selection wizard for bearing housings:
http://medias.schaeffler.de/medias/ga.
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with centring spigot,
double row angular contact ball bearing, P type seal,
relubrication facility.....cccceeeeveeieerieniiieeneee e 227
PCF | Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility.....cevveeeereeiiiieeeieenie e 227
PCFT | Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility......ccceveereeiiieeiieiee e, 226
PCFTR | Three-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility.....coeoveerereerieeiieeeeeeeee 226
PCJ | Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility....cccecveereeieiiiiiiiicieeecee 227
PCJ..-FA125 | Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal, Corrotect,
relubrication facility.....cevveeeeveeiiiieeeniierie e 372
PCJT | Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility......ccoveeieeivieeiicie e, 226
PCJT..-FA125 | Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and P type seal, Corrotect,
relubrication facility.....ccccecevevvieerinniiieeiee e 372
PCJTY | Two-bolt flanged housing units, cast iron housing,
grub screws in inner ring and P type seal,
relubrication facility.....cecverevieiiiiiiiiiiieeeee 226
PCJTZA..-IC | Two-bolt flanged housing units for conveying equipment,
cast iron housing, eccentric locking collar and P type seal,
relubrication facility.....ccceeeveeeereeeiieeeeeeeie e 540
PCJY | Four-bolt flanged housing units, cast iron housing,
grub screws in inner ring and P type seal,
relubrication facility.....ccccceeevvieeiieniiieeire e 227
PCSK | Four-bolt flanged housing units, plastic housing,
eccentric locking collar and P type seal, Corrotect,
relubrication facility.....ceoveveeeeiiiiiiiiicieeeee 550
PCSLT | Two-bolt flanged housing units, sheet steel housing,
eccentric locking collar and P type seal,
no relubrication facility .....cceeveerrcveeeniiieniieeeieeeeeeee e 311
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PCSTK

PE

PHE

PHEY

PHUSE

PME

PMEY

PSFT

PSHE

PSHEY

PTUE

PTUE..-IC

Product index

Two-bolt flanged housing units, plastic housing,
eccentric locking collar and P type seal, Corrotect,
relubrication facility ...cc.eeeeeeeeneereieeeeeee e 550

Radial insert ball bearings with steel aligning ring,
eccentric locking collar and P type seal,
no relubrication facility .....eeeeeeeveeeiriiieeeinneeeeeeeece e, 212

Take-up housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility .c.cceovveeeviiiiiiiniiieieeeee 228

Take-up housing units, cast iron housing,
grub screws in inner ring and P type seal,
relubrication facility .....ccovveeeeerieieer e e, 228

Take-up housing units, cast iron and sheet steel,
eccentric locking collar and P type seal,
relubrication facility ....ccceeeverieieeiiniieeere e 228

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
eccentric locking collar and P type seal,
relubrication facility ..cceeeveeerieenieenieeereceecee e 227

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
grub screws in inner ring and P type seal,
relubrication facility ....coovveeeniiiiniiniiieieeeee 227

Take-up housing units, cast iron housing,
self-aligning, eccentric locking collar and P type seal,
relubrication facility .....ccceeeeeeeiieeieeiieee e e, 228

Plummer block housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility ...cc.eeeeeeeeneennieeeeeeee e 225

Plummer block housing units, cast iron housing,
grub screws in inner ring and P type seal,
relubrication facility ....cccveeeveriiieeiiniiiieecree e 225

Take-up housing units, cast iron housing,
eccentric locking collar and P type seal,
relubrication facility .c..coovveeeiiiiiiiiniiieieeee 228

Plummer block housing units for conveying equipment,
cast iron housing, self-aligning deep groove ball bearing
with bore for fit, P type seal,
no relubrication facility .....cceeeveeeveernieeeeieeeeeeeeeeeee e, 540
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PTUEY

RA

RA..-NPP
RA..-NPP-B
RABRA(B)
RAE..-NPP
RAE..-NPP-B

RAE..-NPP-NR

RAL..-NPP

RALE..-NPP
RALE..-NPP-B

RALT

RALTR

RASE..-FA164

RASE

RASE..-FA125

Take-up housing units, cast iron housing,
grub screws in inner ring and P type seal,
relubrication facility......ccoveeieeivieeiiciee e,

Three-bolt or four-bolt flanged housing units,
sheet steel housing, eccentric locking collar and
P type seal, no relubrication facility.....ccceccveeeerrvreeeeinsnneennn.

Radial insert ball bearings, cylindrical outer ring,
eccentric locking collar and P type seal, inch size bore..........

Radial insert ball bearings, spherical outer ring,
eccentric locking collar and P type seal, inch size bore..........

Radial insert ball bearings, with rubber interliner,
eccentric locking collar and P type seal ....ccceeeeeveereeeeernnnnnen.

Radial insert ball bearings, cylindrical outer ring,
eccentric locking collar and P type seal ....ccceeeeeveevieeeinnnnnnen.

Radial insert ball bearings, spherical outer ring,
eccentric locking collarand P type seal ....ccceeeeevnvieeeeennnnnnnn.

Radial insert ball bearings, cylindrical outer ring
with two slots,
eccentric locking collar and P type seal, snap ring ................

Radial insert ball bearings, cylindrical outer ring,
eccentric locking collar and P type seal, inch size bore,
iGNt SEITES wevreeieriieeeeccee ettt e e e er e e e eraeeeene

Radial insert ball bearings, cylindrical outer ring,
eccentric locking collar and P type seal, light series..............

Radial insert ball bearings, spherical outer ring,
eccentric locking collar and P type seal, light series..............

Two-bolt flanged housing units, sheet steel housing,
eccentric locking collar and P type seal, light series,
no relubrication facility ....ccceceveerieeiiiiee e,

Three-bolt flanged housing units, sheet steel housing,
eccentric locking collar and P type seal, light series,
no relubrication facility ....ccceeeevvveeeieccieee e,

Plummer block housing units, cast iron housing,
eccentric locking collar and R type seal,
for high temperatures, relubrication facility .......cccoeevuveeernnnne

Plummer block housing units, cast iron housing,
eccentric locking collar and R type seal,
relubrication facility.....ccceeeeeeiieerieiieececee e,

Plummer block housing units, cast iron housing,
eccentric locking collar and R type seal, Corrotect,
relubrication facility......ccocveereeviieeiieiee e,
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RASEA

RASEL

RASEY

RASEY..-IT

RAT

RATR

RATRY

RATY

RAY

RCJ..-FA164

RCJ..-1A03

RCJ

RC)..-FA125

Product index

Plummer block housing units, cast iron housing,
adapter sleeve and R type seal,
relubrication facility ...cc.eeeeeeeeneereieeeeeee e 225

Plummer block housing units, cast iron housing,
drive slot in inner ring and R type seal,
relubrication facility ....ccceeereriiieeiiniiiieeineeree e 225

Plummer block housing units, cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility .c.cceovveeeviiiiiiiniiieieeeee 225

Plummer block housing units for textile machinery,
cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility ....ccceeeverieieeiiniiieeene e 544

Two-bolt flanged housing units, sheet steel,
eccentric locking collar and P type seal,
no relubrication facility .....eeecveeeerieriieerieiiiee e, 311

Three-bolt flanged housing units, sheet steel,
eccentric locking collar and P type seal,
no relubrication facility ....cceevceeeeneeeniieirieeieeeieceeee e, 311

Three-bolt flanged housing units, sheet steel,
grub screws in inner ring and P type seal,
no relubrication facility .....cceeeveerveenniieerieereeeeeeceee e, 311

Two-bolt flanged housing units, sheet steel housing,
grub screws in inner ring and P type seal,
no relubrication facility .....cceeeevveeeiririeeeinnieeeeeeeeeeenn 311

Three-bolt or four-bolt flanged housing units,
sheet steel housing,
grub screws in inner ring and P type seal,
no relubrication facility .....cceeeveeeveennieeerieeneeeeeeeeee e 311

Four-bolt housing units, cast iron housing,
eccentric locking collar and R type seal,
for high temperatures, relubrication facility .......ccceecvveeeirnnns 227

Four-bolt flanged housing units for rolls,
no relubrication facility .....eeeeeeevveeeirivieeeirreee e, 526

Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and R type seal,
relubrication facility .c.ceovveeeiiiiiniiniiieieeeee 227

Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and R type seal, Corrotect,
relubrication facility ..cceeeveeerieenieeenieeeieereeeee e 372
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RCJL

RCJO

RCJT..-FA164

RCJT..-IA03

RCJT

RCJT..-FA125

RCJTA

RCJTY

RCJTZ

RC)Y

RCRA(B)

RCSKY..-VA

RCSMA(B)

RCSMF

Four-bolt flanged housing units, cast iron housing,
drive slot in inner ring and R type seal,
relubrication facility......ccoveeieeivieeiiciee e,

Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and R type seal, heavy series,
relubrication facility.....cccccevevvieerieniiieeieree e

Two-bolt housing units, cast iron housing,
eccentric locking collar and R type seal,
for high temperatures, relubrication facility ........ccceueervueenns

Two-bolt flanged housing units for rolls,
no relubrication facility .....ccoeeveerieeeiiiiiniiiiieeeeceee

Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and R type seal,
relubrication facility.....ccceeeeiiieer e,

Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and R type seal, Corrotect,
relubrication facility......ccoveeieeivieeiicie e,

Two-bolt flanged housing units, cast iron housing,
adapter sleeve and R type seal,
relubrication facility....cceoveveiieiiiiiiiiiieeeee

Two-bolt flanged housing units, cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility.....ccceeeeeeiieer e

Two-bolt flanged housing units, cast iron housing,
with centring spigot,
eccentric locking collar and R type seal,
relubrication facility.....cccccevevvieerieniiieeiere e

Four-bolt flanged housing units, cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility....cceovererieiiieiiiiiiieeeee

Radial insert ball bearings, with rubber interliner,
eccentric locking collar and P type seal,
no relubrication facility ....ccceceveerieciiieeeeeee e,

Four-bolt flanged housing units, plastic housing,
grub screws in inner ring and RSR type seal,
bearing rings and rolling bearing
made from high grade steel,
relubrication facility.....cccceeeeeiieer e

Radial insert ball bearings with rubber interliner,
eccentric locking Collar....uuuiinuirerieciiieeeceieee e,

Two-bolt flanged housing units, sheet steel housing,
with rubber interliner,
eccentric locking collar and P type seal,
no relubrication facility .....ccevevveveerieriieeenceree e,
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RCSTKY..-VA

RFE

RHE

RME..-IA04

RME

RMEO

RMEO..-IA04

RMEY..-IA04

RMEY

RPB

RRTR

RRY..-VA

RSAO

Product index

Page
Two-bolt flanged housing units, plastic housing,
grub screws in inner ring and RSR type seal,
bearing rings and rolling bearing
made from high grade steel,
no relubrication facility ....cccevceeeeneeenrieirieerieeeiecceee e, 550

Four-bolt flanged housing units, cast iron housing,
with narrow centring spigot,
eccentric locking collar and R type seal,
relubrication facility ....ccceeeverieieiiiniiiee e 227

Take-up housing units, cast iron housing,
eccentric locking collar and R type seal,
relubrication facility .c.coovveeeviiiiniiiiiieieeeee 228

Flanged housing units for harvesters,
relubrication facility ...coovveeeiiiiiniiniiieieeeee 527

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
eccentric locking collar and R type seal,
relubrication facility ....ccceeeverivieeiiniiieeenee e 227

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
eccentric locking collar and R type seal,
relubrication facility .oceeeeveeerieenieernieeereereeeee e 227

Flanged housing units for harvesters,
relubrication facility ..cceeeeveeenieeeiieeenieeeeeree e 527

Flanged housing units, for harvesters,
no relubrication facility ....ccceeveeeeveeeniieirieeieeeeeeeec e, 527

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
grub screws in inner ring and P type seal,
relubrication facility ....ccceeeveriieeeirniieeeeeree e 227

Plummer block housing units, sheet steel housing,
with rubber interliner,
eccentric locking collar and P type seal,
no relubrication facility .....cceeeveeeveerniieecieeeeeeeeeeeee e, 310

Three-bolt flanged housing units, sheet steel housing,
eccentric locking collar and P type seal,
no relubrication facility .....eceeeeeveeeineviieeinneee e, 311

Three-bolt or four-bolt flanged housing units,
corrosion-resistant sheet steel housing,
corrosion-resistant bearing,
grub screws in inner ring and R type seal,
no relubrication facility .....cceeeveerveeeniieerieeeeeeeeeeeee e, 311

Plummer block housing units, cast iron housing,
eccentric locking collar and R type seal, heavy series,
relubrication facility ....coovveeeiiiiniiiniieeeeee 225
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RSHE | Plummer block housing units, cast iron housing,
eccentric locking collar and R type seal,
relubrication facility.....ccceeeveereveeirieeeeeeee e, 225
RSHEY | Plummer block housing units, cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility.....cccccevevvieerieniiieeieree e 225
RTUE | Take-up housing units, castiron housing,
eccentric locking collar and R type seal,
relubrication facility......ccceeeevceieerieniiieeeeeeee e 228
RTUEO | Take-up housing units, cast iron housing,
eccentric locking collar and R type seal, heavy series,
relubrication facility......ccoveeieeiiieeiieiee e, 228
RTUEY | Take-up housing units, cast iron housing,
grub screws in inner ring and R type seal,
relubrication facility.....cccccevevvieerieniiieeiree e 228
SH | Radialinsert ball bearings for textile machinery,
spherical outer ring, adapter sleeve and BRS type seal,
Corrotect, no relubrication facility .....ccocvveeeeeeeeeerieeiiieieiinnnns 544
SK..-KRR | Self-aligning deep groove ball bearings,
cylindrical outer ring, hexagonal bore and R type seal........... 197
SK..-KRR-B | Self-aligning deep groove ball bearings,
spherical outer ring, hexagonal bore and R type seal ............ 158
SK..-KTT | Self-aligning deep groove ball bearings,
cylindrical outer ring, hexagonal bore and T type seal........... 197
SUB | Radialinsert ball bearings, spherical outer ring,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA deSign .......cceceeeevreiireeenniiieeeeeenneeeen. 352
SUBPCTL | Two-bolt flanged housing units, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422
SUBPF | Four-bolt flanged housing units, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422
SUBPFL | Two-bolt flanged housing units, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422
Schaeffler Technologies SG1 | 25



SUBPHE

SUBPP

SUBPPA

SUBPT

suc

SUCPF

SUCPFL

SUCPHE

SUCPP

SUCPPA

SUCPT

SUCSF

SUCSFL

Product index

Take-up housing units, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with long base, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with short base, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Take-up housing units with guidance slot, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Radial insert ball bearings, spherical outer ring,
grub screws in narrow inner ring and RSR type seal,
flinger shields, corrosion-resistant VA design ........c.cceeevunnnnen 352

Four-bolt flanged housing units, plastic housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Two-bolt flanged housing units, plastic housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Take-up housing units, plastic housing,
grub screws in narrow inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with long base, plastic housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with short base, plastic housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Take-up housing units with guidance slot, plastic housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Four-bolt flanged housing units, corrosion-resistant housing,
grub screws in wide innerring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 392

Two-bolt flanged housing units, corrosion-resistant housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 392
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SUCsP

SUCSPA

SUCST

SUG

SUGPCTL

SUGPF

SUGPFL

SUGPHE

SUGPP

SUGPPA

SUGPT

TASE

TC)

Page
Plummer block housing units with long base,
corrosion-resistant housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 392

Plummer block housing units with short base,
corrosion-resistant housing,
grub screws in wide inner ring and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 392

Take-up housing units with guide slot,
corrosion-resistant housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 393

Radial insert ball bearings, spherical outer ring,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design .....c.cceeeveeerveerneeensieeennieennnes 352

Two-bolt flanged housing units, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Four-bolt flanged housing units, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Two-bolt flanged housing units, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Take-up housing units, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with long base, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units with short base, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Take-up housing units with guide slot, plastic housing,
eccentric locking collar and RSR type seal,
corrosion-resistant VA design, relubrication facility .............. 422

Plummer block housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility.....ccceeeveeeeneeriieeeeeeeeeeeeeeee e, 225

Four-bolt flanged housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility....ccecveereiiiiiiiiiiiiiieecee 227
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TC)Y..-1A03

TaT

TFE

THE

TME..-IA04

TME

TRV..-IA02

TSHE

TSHEV..-IA04

TTUE

uc

UCF

UCFA

Product index

Four-bolt flanged housing units for rolls,
no relubrication facility ....cceevceeeeneeenrieerieeieeeieeeeee e 526

Two-bolt flanged housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility .....ccovveeeeeeireeriecee e e, 226

Four-bolt flanged housing units, cast iron housing,
with narrow centring spigot,
eccentric locking collar and T type seal,
relubrication facility ....coovveeeiiiiineiniiieeeeee 227

Take-up housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility .....ccovveeeeerieieer e e, 228

Flanged housing units, for harvesters,
no relubrication facility ....cceevceeerreeenrieinieeieeeieceeee e, 527

Four-bolt flanged housing units, cast iron housing,
with wide centring spigot,
eccentric locking collar and T type seal,
relubrication facility .c.coovveeeriiiiniiiiiieeeee 227

Flanged housing units for plough discs,
sheet steel housing, square bore and T type seal,
no relubrication facility ....cceevceeeereeerrieinieerieeeieeeeee e, 526

Plummer block housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility ...cceeeveeeeeneennieeeieeeeeee e 225

Flanged housing units for harvesters,
relubrication facility ...cc.eeeeeeeeneerniee e 527

Take-up housing units, cast iron housing,
eccentric locking collar and T type seal,
relubrication facility ....cccveeeveriiieeiiniiiieecree e 228

Radial insert ball bearings, spherical outer ring,
with grub screws in innerring,
Durotect B coating, relubrication facility ......ccceeeveuveererrnnenn. 466

Four-bolt flanged housing units, cast iron housing,
square version,
with grub screws in innerring,
Durotect B coating, relubrication facility ......ccceeeevveereercnnnenn. 483

Take-up housing units,
cast iron housing for swivel motion,
with grub screws in innerring,
Durotect B coating, relubrication facility .......ccceeveerevueernnennn. 483
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UCFC

UCFL

ucp

UCPA

ucT

UK

UKF

UKFC

UKFL

UKP

UKT

VK..-KTT-B

Four-bolt flanged housing units, cast iron housing,
round version, with grub screws in inner ring,
Durotect B coating, relubrication facility......ccccceevvveeeeevnnennn. 483

Two-bolt flanged housing units, cast iron housing,
oval version, with grub screws in innerring,
Durotect B coating, relubrication facility.......ccceeevuveeerrrnneennn. 482

Plummer block housing units,
cast iron housing with long base,
with grub screws in innerring,
Durotect B coating, relubrication facility.......cccceevvveerrernnennn. 482

Plummer block housing units,
cast iron housing with short base,
with grub screws in innerring,
Durotect B coating, relubrication facility......cccceeeeueeeerernneennn. 482

Take-up housing units,
cast iron housing for linear motion,
with grub screws in innerring,
Durotect B coating, relubrication facility......cccceeevvveeerernneenn. 483

Radial insert ball bearings, spherical outer ring,
with adapter sleeve,
Durotect B coating, relubrication facility......cccceeeeuveeerernneeenn. 466

Four-bolt flanged housing units, cast iron housing,
square version, with radial insert ball bearing,
Durotect B coating, relubrication facility........ccceevveerrveennnen. 483

Four-bolt flanged housing units, cast iron housing,
round version, with radial insert ball bearing,
Durotect B coating, relubrication facility.......cccceeveeeerueennnen. 483

Four-bolt flanged housing units, cast iron housing,
oval version, with radial insert ball bearing,
Durotect B coating, relubrication facility......cccceevvveeerernneennn. 482

Plummer block housing units,
cast iron housing with long base,
with radial insert ball bearing, Durotect B coating,
relubrication facility......ccovveeieeiiieeiieiee e, 482

Take-up housing units,
cast iron housing for linear motion,
with radial insert ball bearing, Durotect B coating,
relubrication facility.....coeovereveeiiiiiiiicieeee 483

Self-aligning deep groove ball bearings, spherical outer ring,
square bore and Ttype seal ...ccceeveueevrieeiiiiiniieiiieeciecee, 158
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00015CE8

Technical principles

0008C092

Radial insert ball bearings
Spherical outerring

Cylindrical outer ring
Rubber interliner
Steel aligning ring

0008COAE

INA units with flake graphite cast iron or
sheet steel housing
Plummer block housing units

Flanged housing units
Take-up housing units

0008C0CO

Roller chain idler sprocket units
Idler pulley units

0008C0D5

Corrosion-resistant radial insert
ball bearings and housing units

Flake graphite cast iron and
sheet steel housings

High grade steel housings
Plastic housings

0008COEA

FAG Black Series
Radial insert ball bearings and
housing units

0008COFC

Market sectors

0008C10E

Mounting and maintenance

00018048

Addresses




Technical principles

Load carrying capacity and life
Friction and increases in temperature
Speeds

Lubrication

Bearing data

Design of bearing arrangements
Sealing

Mounting and dismounting



Load carrying capacity and life

Friction and increases
in temperature

Speeds

Lubrication

Technical principles

Fatigue theory as a prinCiple ..oooeceveeeieiiiieiiirieec e
Dimensioning of rolling bearings
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Fatigue theory as a principle

Load carrying capacity and life

Schaeffler introduced the “Expanded calculation of the adjusted
rating life” in 1997. This method was standardised for the first time
in DIN ISO 281 Appendix 1 and has been a constituent part of the
international standard ISO 281 since 2007.

As part of the international standardisation work, the life adjustment
factorap,y was renamed as a|gg but without any change to the calcu-
lation method.

The basis of the rating life calculation in accordance with ISO 281 is
Lundberg and Palmgren's fatigue theory which always gives a final
rating life.

However, modern, high quality bearings can exceed by a con-
siderable margin the values calculated for the basic rating life under
favourable operating conditions. loannides and Harris have devel-
oped a further model of fatigue in rolling contact that expands

on the Lundberg/Palmgren theory and gives a better description

of the performance capability of modern bearings.

The method “Expanded calculation of the adjusted rating life”
takes account of the following influences:

the bearing load

the fatigue limit of the material

the extent to which the surfaces are separated by the lubricant
the cleanliness in the lubrication gap

the additive package in the lubricant

the internal load distribution and frictional conditions in the
bearing.
The influencing factors, particularly those relating to contamination,
are very complex. A great deal of experience is required in order
to arrive at an accurate assessment. Further advice should therefore
be sought from the Schaeffler engineering service.

The tables and diagrams can give guide values only.
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Dimensioning
of rolling bearings

Dynamic load carrying
capacity and life

The required size of a rolling bearing is dependent on the demands
made on its:

rating life
load carrying capacity
operational reliability.

The dynamic load carrying capacity is described in terms of the basic
dynamic load ratings. The basic dynamic load ratings are based on
DIN ISO 281.

The basic dynamic load ratings for rolling bearings are matched
to empirically proven performance standards and published in
previous FAG and INA catalogues.

The dynamic load carrying capacity of the rolling bearing is deter-
mined by the fatigue behaviour of the material.

The dynamic load carrying capacity is described in terms of the basic
dynamic load rating and the basic rating life.

The fatigue life is dependent on:
the load
the operating speed
the statistical probability of the first appearance of failure.

In the case of rotating rolling bearings, the basic dynamic load
rating Cis:

a constant radial load C, for radial bearings

a constant, concentrically acting axial load C, for axial bearings.
The basic dynamic load rating C is that load of constant magnitude
and direction which a sufficiently large number of apparently
identical bearings can endure for a basic rating life of one million
revolutions.
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Calculation of the rating life

Basic rating life

Load carrying capacity and life

The methods for calculating the rating life are:
the basic rating life Ly and Ly ¢y, in accordance with I1SO 281,
see page 38

the adjusted rating life L,,5 in accordance with DIN ISO 281:1990
(no longer a constituent part of ISO 281), see page 42

the expanded adjusted rating life L,,, in accordance with
ISO 281, see page 45.

The basic rating life L1y and Ly gy, is determined as follows:

C p
LmZ(gJ

16 666 [CJD

10h — p

n

L1o 106 revolutions

The basic rating life in millions of revolutions is the life reached or exceeded
by 90% of a sufficiently large group of apparently identical bearings before
the first evidence of material fatigue develops

C N

Basic dynamic load rating

P N

Equivalent dynamic bearing load for radial and axial bearings

p _

Life exponent;

for roller bearings: p = 10/3, for ball bearings: p =3

L1on h

The basic rating life in operating hours according to the definition for L;,

n min~1

Operating speed.
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Equivalent dynamic bearing load

Load ratio and axial bearing load

Factors e, XandY

The equivalent dynamic load P is a calculated value. This value is
constant in magnitude and direction; it is a radial load for radial
bearings and an axial load for axial bearings.

A load corresponding to P will give the same rating life as the com-
bined load occurring in practice.

For bearings under dynamic loading, the following applies:

Load ratio Equivalent dynamic bearing load
fa =c P=F
FV
F
f=e P=X-F+Y-F,
FV

Fa N

Axial dynamic bearing load

Fr N

Radial dynamic bearing load

e, XY -

Factors, see table Factors e, Xand Y

P N

Equivalent dynamic bearing load for combined load.

fo F, |Factorforradial internal clearance
Cor Group N Group 3 Group 4

e X Y e X Y e X Y
0,3 0,22 (0,56 |2 0,32 (0,46 [1,7 0,4 0,44 (1,4
0,5 0,24 (0,56 (1,8 0,35 (0,46 |[1,56 (0,43 (0,44 (1,31
0,9 0,28 (0,56 |[1,58 [0,39 (0,46 (1,41 (0,45 (0,44 (1,23
1,6 0,32 (0,56 |[1,4 0,43 (0,46 (1,27 (0,48 (0,44 (1,16
3 0,36 (0,56 [1,2 0,48 (0,46 (1,14 (0,52 (0,44 (1,08
6 0,43 (0,56 |1 0,54 (0,46 |1 0,56 (0,44 |1
fo -
Factor, see table Factor f,, page 40
Fa N
Axial dynamic bearing load
Cor N

Basic static load rating, see dimension tables.

Schaeffler Technologies

SG1 | 39



Factor f,

Load carrying capacity and life

The values in the following table are valid for normal fits:
shaft machined to j5 ® or k5 ®, housing machined to J6 ®.

Bore code Factor
fo
60 62 63

3 = 12,9 =

4 - 12,2 12,4

5 = 13,2 12,2

6 = 13 -

7 13 12,4 =

8 12,4 13 =

9 13 12,4 _
00 12,4 12,1 11,3
01 13 12,3 11,1
02 13,9 13,1 12,1
03 14,3 13,1 12,3
04 13,9 13,1 12,4
05 14,5 13,8 12,4
06 14,8 13,8 13
07 14,8 13,8 13,1
08 15,3 14 13
09 15,4 14,3 13
10 15,6 14,3 13
11 15,4 14,3 12,9
12 15,5 14,3 13,1
13 15,7 14,3 13,2
14 15,5 14,4 13,2
15 15,7 14,7 13,2
16 15,6 14,6 13,2
17 15,7 14,7 13,1
18 15,6 14,5 13,9
19 15,7 14,4 13,9
20 15,9 14,4 13,8
21 15,8 14,3 13,8
22 15,6 14,3 13,8
24 15,9 14,8 13,5
26 15,8 14,5 13,6
28 16 14,8 13,6
30 16 15,2 13,7
32 16 15,2 13,9
34 15,7 15,3 13,9
36 15,6 15,3 13,9
38 15,8 15 14
40 15,6 15,3 14,1
44 15,6 15,2 14,1
48 15,8 15,2 14,2
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Factor f,
(continued)

Equivalent static load

Load ratio and axial bearing load

Bore code Factor

fo

60 62 63
52 15,7 15,2 -
56 15,9 15,3 -
60 15,7 - -
64 15,9 = =
68 15,8 - -
72 15,9 = =
76 - - -
80 - - -
84 - - _
88 - - -
92 - - -
96 - - -

The equivalent static load Py is a calculated value. It corresponds to
aradial load in radial bearings and a concentric axial load in axial

bearings.

Pg induces the same load at the centre point of the most heavily
loaded contact point between the rolling element and raceway as

the combined load occurring in practice.

Po =Xy - For + Yo - Foq

Po N
Equivalent static bearing load
Xo -
Radial factor

For N
Radial static bearing load

Yo -
Axial factor

Foa N

Axial static bearing load.

For bearings under static loading, the following applies:

Load ratio Equivalent static load
Fg-

=08 Po =For
F(lr
Fg-

02 -.0,8 Po=0,6-Fo;+0,5 - Fgy
F()r

Foa N

Axial static bearing load

For N

Radial static bearing load

Po N

Equivalent static bearing load for combined load.
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Load carrying capacity and life

Adjusted rating life  The adjusted rating life L, can be calculated if, in addition to
the load and speed, other influences are known:
special material characteristics

lubrication
a requisite reliability other than 90%.

This calculation method was replaced in ISO 281:2007 by the
calculation of the expanded adjusted rating life L, See page 45.

Lna=a1-35-33-Lq0

Lna 106 revolutions

Adjusted rating life for special material characteristics and
operating conditions with a requisite reliability of (100 - n) %
ap -

Life adjustment factor for a requisite reliability other than 90%.
In ISO 281:2007, the values for the life adjustment factor a;
have been redefined, see table Life adjustment factor a;, page 45
a) -

Life adjustment factor for special material characteristics.

For standard rolling bearing steels: a, = 1

as -

Life adjustment factor for special operating conditions;

in particular for the lubrication regime, Figure 1

L1o 106 revolutions

Basic rating life.

3
10 @ §
5 1 8
2
a3 = life adjustment factor
K = viscosity ratio, see page 43 !
0,5
a3
(» Good cleanliness and suitable additives 0,2
() Very high cleanliness and low load 01
(3 Contamination in the lubricant ’
0,05 T T T T T
0,1 0,2 0,5 1 2 5 10
Figure 1 K ———

Life adjustment factor a3
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Viscosity ratio

1]

Viscosity ratio k

Reference viscosity v,

The viscosity ratio k is an indication of the quality of lubricant film
formation.

The reference viscosity v; is determined from the mean bearing
diameter dy = (D + d)/2 and the operating speed n, Figure 2,
page 44.

The nominal viscosity of the oil at +40 °C is determined from the
required operating viscosity v and the operating temperature 9,
Figure 3, page 44. In the case of greases, v is the operating viscosity
of the base oil.

In accordance with ISO 281, the equations can also be used in
approximate terms for synthetic oils, such as those of the type
synthetic hydrocarbons (SHC).

In the case of heavily loaded bearings with a high proportion of
sliding contact, the temperature in the contact area of the rolling
elements may be up to 20 K higher than the temperature measured
on the stationary ring (without the influence of any external heat
sources).

The influence of EP additives is taken into consideration in calcu-
lation of the expanded adjusted rating life L,,,,, see page 47.

v <1000 min~t:

v, =45000-n"983 .4, 702
v>1000 min~L:

v, =4500-n70" . dy 7%

K -
Viscosity ratio

v mm2s~1

Kinematic viscosity of the lubricant at operating temperature
vy mm?2s-1

Reference viscosity of the lubricant at operating temperature
n min~1

Reference speed.
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Load carrying capacity and life

1000

.5_1

500
200
100

vy 50

20

10

v, = reference viscosity

dy = mean bearing diameter
n = speed

—~13

00016C14

Tip~;

Figure 2
Reference viscosity v4

T
100

dy —=—

T
200

T
mm 500 1000

v = operating viscosity
3 = operating temperature
v,0 = Viscosity at +40 °C

1SOVG

00016C15

10 20

Figure 3

V/T diagram for mineral oils

44 | SG1

Schaeffler Technologies



Expanded adjusted rating life

Life adjustment factor a;

The calculation of the expanded adjusted rating life L,,,, is standard-
ised in the worldwide standard ISO 281. Computer-aided calculation
inaccordance with DIN ISO 281 Appendix 4 has been specified since
2008in ISO/TS 16281.

L,m is calculated as follows:

Lom =21 -850 "L1o

Lom 106 revolutions
Expanded adjusted rating life to 1ISO 281
aq -

Life adjustment factor for a requisite reliability other than 90%, see table

aso

Life adjustment factor for operating conditions
L1o 106 revolutions

Basic rating life, see page 38.

The values for the life adjustment factor a; were redefined in
IS0 281:2007 and differ from the previous data.

Requisite reliability Expanded adjusted Life adjustment factor
rating life
an a
%
90 L1om 1
95 Lsm 0,64
96 Lym 0,55
97 Lo 0,47
98 Loym 0,37
99 Lim 0,25
99,2 oo 0,22
99,4 Lo.6m 0,19
99,6 Lo,4m 0,16
99,8 Lo,2m 0,12
99,9 Lo,1m 0,093
99,92 Lo,08m 0,087
99,94 Lo,06m 0,08
99,95 Lo,05m 0,077
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Load carrying capacity and life

Life adjustment factora;gg  The standardised method for calculating the life adjustment
factor a|5q takes account of the following significant factors:
the load on the bearing

the lubrication conditions (viscosity and type of lubricant,
speed, bearing size, additives)

the fatigue limit of the material
the type of bearing

the fatigue limit of the material
the ambient conditions
contamination of the lubricant.

-C
a|50—f[ecp & ,K:|

350 -
Life adjustment factor for operating conditions, Figure 4, page 47

€c
Life adjustment factor for contamination, see table, page 48

Cy N
Fatigue limit load
P N

Equivalent dynamic bearing load

K _

Viscosity ratio, see page 43

For k > 4, calculation should be carried out using k = 4.
Fork < 0,1, this calculation method cannot be used.
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Taking account of EP additives
in the lubricant

Figure 4
Life adjustment factor a;go
for radial ball bearings

In accordance with ISO 281, EP additives in the lubricant can be
taken into consideration. At a viscosity ratio k < 1 and a contam-
ination factorec = 0,2, a value k = 1 can be used in calculation

in the case of lubricants with EP additives that have proven effective.
If severe contamination is present (contamination factor ec <0,2),
the effectiveness of the additives under these contamination
conditions must be proven.

The effectiveness of the EP additives can be demonstrated

in the actual application or on a rolling bearing test rig FE 8 to

DIN 51819-1.

If the EP additives are proven effective and calculation is carried out
using the value k = 1, the life adjustment factor must be restricted
to ajgo = 3, Figure 4. If the calculated value a5 calculated for the
actual k is > 3, this value can be used in calculation.

50
7
~

2

0 ;,”‘ '] =
o/ i) .3

10

5 .

2 .

450
1 .
0,5

0,34

(vs]

0,2

Ok
0‘\
1 2 5

=}
0,1 T T T T T T
0,005 0,01 0,02 0,05 0,1 0,2 0,5
eC'Cu
p

0001A652
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Fatigue limit load

Life adjustment factor
for contamination

1]

Factor ec

Load carrying capacity and life

The fatigue limit load C, in accordance with ISO 281 is defined as
the load below which, underlaboratory conditions, no fatigue occurs
in the material.

The life adjustment factor for contamination e takes into consid-
eration the influence of contamination in the lubrication gap on
the rating life, see table.
The rating life is reduced by solid particles in the lubrication gap
and is dependent on the following factors:

the type, size, hardness and quantity of particles

the relative lubricant film thickness

the bearing size.
Due to the complex interactions between these influencing factors,
it is only possible to give approximate guide values. The values
inthe tables are valid for contamination by solid particles (factor e¢).
No account is taken of other contamination such as that caused by
water or other fluids.
Under severe contamination (ec — 0), the bearings may fail due
to wear. In this case, the operating life is substantially less than
the calculated life.

Contamination Factor ec
dy < 100 mm? | dy = 100 mm?
from |to from |to
Extreme cleanliness: - 1 - 1
particle size within lubricant film
thickness
laboratory conditions
High cleanliness: 0,6 0,8 0,8 0,9

oil filtered through extremely fine filter
sealed, greased bearings

Standard cleanliness: 0,5 0,6 0,6 0,8
oil filtered through fine filter
Low contamination: 0,3 0,5 0,4 0,6

slight contamination of oil

Typical contamination: 0,1 0,3 0,2 0,4

bearing contaminated by wear debris
from other machine elements

Heavy contamination: 0 0,1 0 0,1
bearing environment heavily
contaminated

bearing arrangement inadequately
sealed

Very heavy contamination 0 - 0 -

1 dy = mean bearing diameter (d + D)/2.
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Equivalent operating values

1]

Variable load
and speed

Variation in steps

Variable load
at constant speed

Load varying in steps
at constant speed

Constant load
at variable speed

The rating life equations are based on the assumption that

the bearing load P and bearing speed n are constant. If the load
and speed are not constant, equivalent operating values can be
determined that induce the same fatigue as the actual loading
conditions.

The equivalent operating values calculated here already take
account of the life adjustment factors a3 or a;gg. They must not
be applied again when calculating the adjusted rating life.

If the load and speed vary over a time period T, the speed n and
equivalent bearing load P are calculated as follows:

n
=— t) - dt
n Tgn()

[
j% “n(t) - FP(t) - dt
0

P= p T
Jn(t)-dt

0
If the load and speed vary in steps over a time period T, n and P are
calculated as follows:

niqj-n1+q2-n2+...+qzvnz
100

1 1
=.qg;-n FP+..+—=-qg,-n,-FP
P:pal aZ
g -n+..+q, n,

If the function F describes the variation in the load over a time
period T and the speed is constant, P is calculated as follows:

ST
EEN Sy
PflijT {a(t) FP(t) - dt

If the load varies in steps over a time period T and the speed is
constant, P is calculated as follows:

1 p EI
P_pai g; K +...+az €, °IF;
- 100

If the speed varies but the load remains constant, the following
applies:

101

== [|—- -d
n Toa(t) n(t) - dt
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Load carrying capacity and life

Constant load  If the speed varies in steps, the following applies:

at speed varying in steps " "
aAi'qi'ni‘I"..‘l'aAz'qz'nz

100

n=

Oscillating bearing motion  The equivalent speed is calculated as follows:

®
n -
03¢ 180°

E If the angle of oscillation is smaller than twice the pitch angle
of the rolling elements, there is a risk of false brinelling.

<<
Figure 5 | 2
Angle of oscillation ¢ NN ] 4L 2
Symbols, units and definitions n min~1
Mean speed
T min
Time period under consideration
n;, n(t) min~?
Bearing speed for a particular operating condition
P N
Equivalent bearing load
p _

Life exponent;
for roller bearings: p = 10/3
for ball bearings: p=3

ai, a(t) -

L':fe adjustment factor ajsq for current operating condition, see page 46

Fi, F(® N

Bearing load for a particular operating condition

q; %

Dluration of operating condition as a proportion of the total operating period;
gi= (Atl/T) - 100

Nosc min~1

Frequency of oscillating motion
o

¢
Angle of oscillation, Figure 5.
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Requisite rating life

1]

Agricultural machinery

If no information is available on the rating life, the guide values from

the tables may be used.

Do not overspecify the bearings, otherwise it may not be possible
to observe the minimum load, see the design and safety guidelines

in the product sections.

Mounting location Recommended Operating life
rating life
h h
Ball bearings
from to from to
Self-propelled machinery 1700 4000 2000 6000
Seasonal machinery 500 1700 500 2000
Construction machinery Mounting location Recommended Operating life
rating life
h h
Ball bearings
from to from to
Dozers, loaders 4000 7800 5000 10000
Excavators, travelling gear 500 1700 500 2000
Excavators, slewing gear 1700 4000 2000 5000
Vibratory road rollers, 1700 4000 5000 30000
unbalance generators
Vibrator bodies 500 1700 500 2000
Rolling mills, steelworks equipment Mounting location Recommended Operating life
rating life
h h
Ball bearings
from to from to
Roll stands 500 |[14000 2000 (10000
Rolling mill gearboxes 14000 |32000 |20000 (40000
Roller tables 7800 (21000 |20000 |40000
Centrifugal casting machines 21000 |46000 (30000 |60000
Conveying equipment Mounting location Recommended Operating life
rating life
h h
Ball bearings
from to from to
Belt drives, opencast mining = = 10000 |30000
Conveyor belt rollers, opencast mining [ 46000 |63000 |[10000 30000
Conveyor belt rollers, general 7800 (21000 (10000 |30000
Belt drums = = 10000 |30000
Bucket wheel excavators, travel drive 7800 (21000 5000 |15000
Bucket wheel excavators, bucket wheel | — = 30000 (50000
Bucket wheel excavators, 46000 (83000 [30000 |50000
bucket wheel drive
Winding cable sheaves 32000 |46000 |50000 |80000
Sheaves 7800 [21000 8000 |30000
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Fans

Textile machinery

Plastics processing

Printing machinery

Operating life

Load carrying capacity and life

Mounting location Recommended Operating life

rating life

h h

Ball bearings

from to from to
Ventilators, fans 21000 (46000 |20000 |100000
Large fans 32000 |(63000 [10000 |-
Mounting location Recommended Operating life

rating life

h h

Ball bearings

from to from to
Spinning machines, spinning spindles | 21000 |46000 |10000 |50000
Weaving and knitting machines 14000 |32000 |10000 (50000
Mounting location Recommended Operating life

rating life

h h

Ball bearings

from to from to
Plastics worm extruders 14000 |21000 |20000 (100000
Rubber and plastics calenders 21000 |46000 |20000 (100000
Mounting location Recommended Operating life

rating life

h h

Ball bearings

from to from to
Printing machinery 32000 (46000 [30000 |60000

The operating life is defined as the life actually achieved by
the bearing. It may differ significantly from the calculated value.

This may be d