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Optimize each product to achieve 

the greatest performance possible,

without increasing prices: this is our

manufacturing philosophy.  

This approach is especially obvious 

with the Premier line. It consists of 

providing the highest level of reliability

as a standard. This high product quality

is supported by our experienced staff, 

in order to propose the most efficient

solutions for your productivity.

The SNR spherical roller bearings 

are the first to benefit by the Premier

approach.

Premier: more than a product range - 
a leading manufacturer's philosophy
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Spherical roller bearings are dedicated to extremely

severe applications, such as heavy industries like

iron & steel, paper mills, quarries… etc.

They support high loads, severe misalignment,

contaminated environments, shocks, and vibrations.

These conditions demand exceptional mechanical

qualities.

Bearings 
designed to bear 
the unbearable 

During the last few years, the SNR engineers and

researchers have dedicated themselves to material

selection, product design, bearing kinematics,

manufacturing processes… leading to an outstan-

ding result.

As first beneficiaries of the Premier technology, the

SNR spherical roller bearings demonstrate an 18 %

load capacity increase and a service life exten-

sion of at least 75 %.  

SNR proposes more reliable, higher performance

bearings with unrivalled quality/price ratio.  

Highly significant 
improvements
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A product range as exemplary 
as its performance ratings
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- Increased load capacity, extended service life,

thanks to:  

• very high quality steels, almost free of imperfec-

tions.  

• optimized rolling element complement, of maxi-

mized profile and quantity. Therefore, their

actual service life, as well as dynamic and static

load capacities are appreciably higher, for the

same envelope dimensions, resulting in: 

• higher reliability of the machines and facilities.

• use of smaller bearings in new design studies,

permitting smaller machines and reduced total

costs of the facilities.

- Reduced friction torque, as much as 30% less,

offering lower operating temperature, with lower

power and lubricant consumption. 

- Appreciably increased operating speed, allowing

an extended scope of applications.

- High temperature capacity up to 200°C (392°F)

for metallic cage bearings. Dimensional stability is

ensured by a specific heat treatment.

- +/- 0.5° mis-alignment capability, without reducing

the load capacity, and up to 1°30’ in case of low

loads. 

The SNR Premier spherical roller bearings 
have improved in all respects: 

load capacity.

+18%
minimum service life extension.

+75%

L10
(life duration)

COMPETITION

In optimal operating conditions, 
the life can be extended 
by 10, 15, 20 fold

Optimization of the SNR Premier 
spherical roller bearings
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Diversified conditions, 
tailor-made solutions

These bearings are also available with reduced and increased internal clearances (C2, C3 and C4), with cylindrical and taper

bore (K), glass fiber – filled polyamide cage (G15), steel cage (A) and solid brass cage (M), with lubrication groove (W33). The

series EF800 were created to meet the particularly severe requirements of vibratory mechanisms.  

A spherical roller bearing is not subjected to the

same stresses depending on its intended application.

The SNR range breaks down into 9 series, each

dedicated to specific conditions. 

SNR proposes small dimension bearings for high-

speed applications: series 23000 and larger section

bearings such as series 22300, particularly suitable

for high loads.



Cast quality, 
alloy purity

To sustain extreme stress loads, spherical roller

bearings require a steel quality beyond reproach.

Two main considerations: strictly observed casting

process and inclusion cleanliness. The SNR steel

suppliers are selected worldwide, in line with these

two criteria. The corporate agreements implemen-

ted with them guarantees reliable availability and

perfect traceability.

While continuously improving measurement accu-

racy, SNR has maintained the same test principles

for thirty-five years! These constant principles are

valuable, having allowed us to assess and control

the evolution of the steels for several decades.  

Service life is 
almost doubled

Some 15 years ago, the best steelworks in the

world used to reach a minimum performance crite-

rion of 250 hours for 100 Cr6 steel in SNR's severe

testing conditions. The cooperative work with our

suppliers allowed us to achieve the new steel 

quality, raising the performance criteria to more

than 450 hours: below this threshold, SNR refuses

any steel production.  

With both rings manufactured from this new quality

steel, an a2 coefficient equal to 1.75 could be 

integrated in the corrected service life calculation.

This is the minimum guaranteed value. In fact, this

rate is regularly exceeded: the average of the steel

batches used would allow a factor 3 or 4 to be

applied by adopting this minimum value.  

SNR focuses on safety, for all types of applica-

tions. 

From casting to surface treatment: 
total steel control

Corrected nominal service life (Lna)

Lna = a1.a2.a3.L10

a1 = correction coefficient for a different reliability from

90%.

a2 = correction coefficient according to material used,

internal geometry and bearing manufacture.

a3 = correction coefficient according to operating

conditions (considered equal to 1 in normal 

operating conditions).

L10 = basic nominal life.
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Years
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Test protocol 
SNR systematically qualifies each supplier's perfor-

mance, and each steel's quality, through test ben-

ches referred to as "FB2". In fact, we test the intrinsic

performance of the material in bearing applications,

totally irrespective of all parameters which could be

attributed to bearing geometry.  

The test consists of trying a large number of samples

under high loads and at 1,500 rpm, and deducing the

service life (L10) reached by 90% of the samples.

Heat treatment: 
protecting against wear  

The specific spherical roller bearings heat treatment

guarantees dimensional stability, even at very 

high temperature. It provides the bearing with its

intended operating properties: resistance to failure

and wear, reliability. The tempering treatment after

quenching provides a martensitic structure, with

suitable durability, allowing our bearings to withs-

tand extreme operating conditions. 
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Cage surface 
treatment: 
optimized lubrication

In the SNR Premier bearings, the steel cages are

protected from corrosion by a phosphate treatment

which changes the superficial steel structure,

making it porous, so that it acts as an oil pump. This

guarantees a lubricant film at cage contact with 

rollers and inner race, thereby limiting friction wear.

Test specimens

Axial load

Speed 1,500 rpm

Test specimens

Life

Expansion results from the�
transformation of residual�
austenite when present�
in large quantities.

There is virtually no expansion�
because there is very little�
residual austenite.

Shrinkage due to�
the development�
of the martensitic�
matrix.

2,000 hours

Standard heat treatment

Dimensional variation when the bearings�
are used at high temperature.

Specific SNR heat treatment

Dimensional stability up to 200°C



Simple design, 
high performance, 
high reliability bearings

The SNR Premier spherical rollers are guided by a

minimum number of components; rollers are only

guided by the tabs in the cage pockets (*). This

reduced number of components is a key factor,

facilitating parameter control (thermal expansion,

tolerances…). Also, shoulders have been eleminated,

reducing friction; precision is improved, and load

capacity optimized.

Maximum load capacity,
robust rollers

In addition to the quality of the steel, a bearing's

load capacity essentially depends on the number

and size of the rolling elements.  

The SNR Premier spherical roller bearings feature

larger rollers, and in larger quantity. The redesigned

races also ensure better load distribution.

(*) when design permits.

Design, geometry: 
3D efficiency

8

__ New SNR Premier design.

--- Former design.  

Larger diameter rollers, thanks to a corresponding

reduction of the ring thickness, allowed by the

improvements in the steel and the heat treatment

and machining technologies.

Longer rollers, thanks to the removal of the shoulder

sections whose guidance function was assumed by

the bearing races and the geometry of the cage.

Optimized bearing races, ensuring:

- A larger bearing surface for the roller on the race,

thanks to the elimination of lateral and central

shoulders.

- Better load distribution, by optimized relative 

curvatures, in order to obtain a homogenous 

distribution of the loads along the roller width.

- Improved roller / race contact thanks to a better

control of the shapes and surface conditions,

resulting from the use of new inspection and

machining methods.

Very large 
bearing surface
for the rollers.  

Optimized load
distribution.  
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In a bearing, all parameters interact and must be

considered at the same time: geometry, lubrication,

friction, to obtain the best compromise. In this

research work, SNR implements two types of tools:

tests, and analysis software, benefiting from many

years of experience.

In fact, suppressed shoulder sections, roller guidance

by the race and cage were validated by thousands 

of test hours on endurance benches and series-

production qualification tests.

Our analysis programs simultaneously integrate all

parameters: kinematics, lubricant viscosity, geometry,

loads. They provide access to more than 1,000 pos-

sible solutions for a bearing of the same standard

dimensional envelope (ISO), allowing us to propose

optimum solutions according to the type of cage used.

Tests and calculations: 
state-of-the-art means for an ideal solution 

Manufacturing facilities 
& methods to match the goals 
of the Premier range.

Our engineers are not only seeking the best 

product: they also look for the best methods in

order to guarantee the bearing quality in large

quantity production. 

For example, SNR commits itself to ensure equi-

valent precision and tolerance homogeneity both

on solid, steel sheet or cast cages.

The manufacturing and inspection process layouts

were approved as accurate specifications.

Combining quality and productivity, excluding any

quality drift in the course of time: these principles

enabled SNR to attain the highest levels in the

aerospace and automotive sectors. They are in

effect in the Premier range.

Thanks to a production quality assurance 

system and a continuous improvement effort

on machines and processes, the Premier 

bearing finishing level is achieving unrivalled

regularity.

Cage geometry optimization by finite element analysis



Cages: 
the bearing's back-bone
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Cage failure results in bearing failure and consequently, machine failure. Failure 

prevention and adaptation to all applications are obtained by optimizing the various

types of cages, available in diversified materials: polyamide, steel sheet, brass.  

- Very good strength thanks to the material, 

providing flexibility and elasticity, as well as dual

design: each row of rollers is guided by its own

cage.  

- Very good roller guidance thanks to its « window

style » design, obtained from a specific cast pro-

cess, guaranteeing high reliability.

- Good lubrication, improved by the cage design:

apertures in the external shroud, low polyamide /

steel friction coefficient. This cage ensures good

distribution of the lubrication film.

- Low noise level, thanks to the material used.

- Good corrosion resistance: no alteration of the

cage in case of accidental presence of water.

Non-conductive and resistant to many chemical

or electrochemical agents.

Lubrication
apertures

Contoured profile 
for a close guidance
of rolling elements

Added
lubricant

SNR PREMIER EG15 SERIES   
Average temperature applications
Polyamide 6.6 nylon cage, 
filled with 25 % glass fiber

This bearing is designed for all 
general applications when 
temperature does not exceed 150°C.
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This bearing is designed for all general applications and more particularly when the operating
temperature exceeds 150°C.

4 tangs per cage 
pocket to guide 
and retain 
rolling 
elements

Peening of edge 
of pressed steel

SNR PREMIER EA SERIES 
General and extreme temperature applications
Steel sheet cage 

- Resistance to high and low temperatures: 

from -60 to +200°C, thanks to the bearing ring

dimensional stabilization heat treatment, comple-

mented by a suitable lubricant. 

- Accurate cage centering, on the ground surface 

of the inner ring's bearing race and on the large

rolling elements, resulting in more precise roller

guidance.

- Precise guidance of the rollers, retained by the

pockets, each comprising 4 retaining tabs with a

controlled chamfer, for perfect positioning of the

rolling elements without added components. This

guarantees minimized friction and overheating, 

for an increased service life, with reduced

maintenance.

- The surface treatment (phosphatizing - oiling) 

reduces the friction coefficient and the wear, for

higher resistance at high speed.

- Excellent lubrication due to the shape of the

cage which increases the lubricant reserves in the

bearing and facilitates its flow.  

The series 24000 is a very wide series, with extra-long rollers ensuring optimized capacity. Therefore,

SNR decided to maintain the lateral shoulders and the central rib.

Added
lubricant



Cages: 
the bearing's back-bone
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- Resistance to vibrations, by the solid one-piece

machined cage, which minimizes resonance 

phenomena, and their induced failures.

- Strengthened roller retention under vibrations,

thanks to the lateral shoulders in the inner ring and

to the internal clearance control at installation. To

ensure correct operation in vibration applications,

the tolerances on the outer diameter, the bore and

the internal clearance are reduced. 

- Special radial play: C4, utilizing the upper 2/3 of

the tolerance range, in order to perfectly control the 

internal clearance after installation. This type of spe-

cial tolerance is also available in classes C0 and C3.

The vibratory mechanisms such as those found in shaker screens, crushers, grinders or construction
equipment engines, are the most demanding applications for spherical roller bearings.  

SNR PREMIER EF800 SERIES  
High vibration applications
Solid copper alloy cage (brass), 
reduced internal tolerance & clearance ranges

- Minimized resonance, due to the one-piece cage.

- Resistance to shocks and highest rigidity due

to the plastic deformation capacity of the material

(copper alloy – brass)

- Friction reduction, due to:  

- the self-lubricating properties of the cage mate-

rial, reducing friction at high speed.

- The cage centered on the rolling elements, with

lateral shoulder sections on the inner ring. The

absence of a cage / ring contact prevents any

component from siezing in case of thermal

expansion.

- Perfect roller radial guidance and good roller /

cage load distribution, by the pockets surroun-

ding the rolling elements.

This bearing provides a solution for temperatures up to 200°C, with tough operating conditions
(high speeds, shock loads, contamination).

SNR PREMIER EM SERIES   
Demanding applications
Solid copper alloy cage (brass)

D

d

Clearance

IS
O

E
F8

00

Machined solid cageTolerances

Pocket 
contoured 
to fit the rollers
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* * * : average 

* * * * : good 

* * * * * : excellent

Cage selection 
guidelines 

Series

Selection criteria EA series EM series EF800 series EG15 series

Applications General Difficult Vibrating General

Steel, Polyamide 6.6
Cage materials Surface Copper alloys Copper alloys (reinforced with

treatment 25% glass fibers)

Up to 120°C (250°F)
Operating Up to 200°C               Up to 200°C              Up to 200°C            continuous and
temperatures (392°F)                       (392°F)                      (392°F)                 150°C (302°F)

transient peak 

Resistance to
impacts and * * * * * * * * * * * * * * * * *
vibrations

Resistance to 
friction * * * * * * * * * * * * * * * *

Resistance to 
heating * * * * * * * * * * * * * * * * * *



Suitable lubrication: 
critical for long service
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Lubrication is an essential element for correct operation of the bearing. In fact, 70% of

premature failures are due to faulty lubrication. Viscosity is key, as well as lubricant

distribution between the components, due to geometry and surface conditions. 

This point was particularly optimized in spherical roller bearings.

- Suppressed shoulders to offer a sufficient

volume to correctly lubricate the bearing and

ensure that the lubricant flow maintains a per-

manent grease film between rollers and races,

thereby significantly reducing overheating.

- Lubrication grooves

and holes: 

enlarged lubrication

grooves and increased

diameter for the 3

lubrication holes loca-

ted in the outer ring, to

facilitate relubrication. 

- Cage design and material:

• Steel sheet cage, with phosphate treatment to

ensure lubricant retention.  

• Solid brass cage, whose self-lubricating properties

reduce high speed friction.  

• Glass fiber - filled polyamide cage, with apertures

in the outer shroud to facilitate lubrication.

Lubrication is also improved by the polyamide-

steel contact at the rollers, and by the material

featuring high resistance to inadequate lubrication.

Lubrication tips
It is critical to obtain satisfactory lubrication as early as the first rotation of the bearing. In case of 

lubrication by grease, ensure that the grease fully packs the available volume and, in particular the

space between cage and inner ring.

For more information on lubrication tips and SNR products, refer to page 35.
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SNR LubSolid: 
life lubrication

Spherical bearings with two rows of rollers, by their

internal design expel grease from the rolling element

/ race contact points, are the types of bearings which

consume the highest quantity of grease. Even sealed,

they do not permit life lubrication. Therefore, for a

speed factor N.Dm = 100 000, SNR proposes a new

lubrication concept called LubSolid.

LubSolid is a porous polymer material containing a

large quantity of oil. This matrix completely fills the

free volume in the bearing providing 3 to 4 times

more oil than with a conventional grease.  

Spectacular performance 

in the following applications:

- Bearings submitted to low amplitude oscilla-

tions where the risk of false Brinelling is high.

With SNR LubSolid, the performance rating can

be multiplied by 20, versus the best available

grease.

- Bearings submitted to strong centrifugal effect

(4000g’s). The grease is instantaneously expelled

from the bearing, whereas the LubSolid material

allows thousands of operating hours.  

The bearings with LubSolid also meet the particular

requirements of vacuum applications, in which the

lubricant is even more severely altered (oil evapora-

tion), and of agri-food where health hazards are high.

LubSolid's advantages:

- Extended service life. The core of the bearing is

permanently supplied with oil.  

- No relubrication required.  

- Environmentally friendly.  

- Better sealing: protection in case of dust aggres-

sion (this can be improved by adding grease in the

bearing body). 

SNR remains at your disposal to study the

use of this concept in your applications.

100

Without
LubSolid

Oil quantity
contained
in a greased
bearing.

100

400

Oil quantity
contained
in a bearing
with LubSolid.

With
LubSolid



Speed: better knowledge to select 
the most appropriate bearing
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The thermal reference speed is the inner ring rota-

ting speed for which thermal equilibrium is reached,

between heat produced by friction in the bearing

and thermal flow emitted through the bearing seat

(shaft and bearing housing), in reference conditions.

Reference conditions determining heat generation

by friction:

- Bearing reference temperature on fixed outer ring θr:

70°C.

- Bearing reference ambient temperature θAr: 20°C.

- Reference load P1r = 0,05 x C0r (5% of the basic

static load, taken as pure radial load).

- Lubricant: mineral oil without extreme pressure

additives, featuring, at θr = 70°C, a kinematic 

viscosity νr = 12 mm2 /s (ISO VG 32).

- Lubrication method: 

oil bath, with oil level up to, the center of the rolling

element at its lowest position.

- Bearing size range: up to and including a bore 

diameter of 1,000 mm.

- Internal clearance: group « N ».

- Bearing rotation axis: horizontal.

- Fixed outer ring.

The reference conditions for grease lubrication are

determined so that the thermal reference speed is

identical to oil bath lubrication reference speed.

Thermal reference 
speed nθr (ISO 15312 standard)

The admissible limit speed depends on mechanical

limitations such as the ultimate failure strength of

the bearing components.

Limit speed

If you wish to exceed the admissible limit speed

indicated in the table (page 23-27), consult your

SNR contact.



17

fp: Dimension-based coefficient, linked with actual applied load

The admissible operating speed

nadm is the rotating speed at which

the mean bearing temperature 

reaches the admissible limit value,

in actual operating conditions.

Admissible 
operating 
thermal 
speed

To obtain an approximate 

calculation of the operating

thermal speed, multiply the

reference speed  nθr by the

coefficients fp and  fv that

originate from the table 

opposite. 
nadm = nθr x fp x fv
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VG 15

VG 32

VG 46

VG 68

VG 150

VG 460

fv: Load-based coefficient, linked with actual lubricant viscosity

Mathematic calculation based on Standards

The standard permits a calculation based on all parameters which can be indicated, in lieu of the reference
values. 
In particular, the following parameters can be taken into account:
- actual load P,
- deviation between ambient temperature and internal bearing temperature Δθ,
- actual viscosity ν.

The equation to determine nadm is:

π x nadm x [10-7 f0r x (ν x nadm)2 /3 x dm
3 + f1r x P x dm] = 103 x qr x Ar

30 
dm = mean diameter (D+d)/2
Ar = bearing journal area Ar = π (D+d)B
qr = 0.016 (Δθ/50) (Ar /50000)-0.34 w/mm2 if Ar > 50000 mm2

f1r: friction coefficient linked to load, drawn from ISO 15312 standard, Appendix A (values for information)
f0r: friction coefficient linked with speed, drawn from ISO 15312 standard, Appendix A (values for information)

An iterative process is necessary to solve this equation. 
Starting from a zero or low initial value for nadm the nadm value is incremented until equality is obtained.

To perform a more 

accurate analysis based 

on standards, use 

the formulae listed below. 

dm
(mm)

P/C





Designations and suffixes  

22

SNR takes advantage of the Premier

range launch to change our references 

to become more uniform with the market

designations. For practical reasons, 

this evolution will allow you to save 

time when placing orders and avoid 

any risk of confusion.

*For 24000 and 24100 series

New designation

2 2 3 1 4 E M K W 3 3 C 3

Former designation (example)

2 2 3 1 4 E K B 3 3 M J 3 0

Internal characteristics

V internal design index

E internal design
index, reinforced
manufacturing

Bore types

K tapered bore, 
1/12

K30 tapered bore, 
1/30

Technical characteristics

N snap-ring groove in outer ring

W33 lubrication groove and holes 
in outer ring

F800 bearing with solid cage 
for vibration applications, 
clearance upper 2/3 of C4

F801 bearing with solid cage 
for vibration applications, 
clearance upper 2/3 of C3

F802 bearing with solid cage 
for vibration applications, 
clearance upper 2/3 of C0

Internal clearances

C The figure refers to 
the ISO clearance category 

C2 clearance < normal

C0 clearance normal 
(reference not included
in part number)  

C3 clearance> normal

C4 clearance> C3

Cages

A high capacity bearing, steel sheet cage

M high capacity bearing, solid copper 
alloy cage (brass)

G15 polyamide 6.6 cage 
(with 25% fiber glass fill)

Former designation

E

EA

EB33M

VB33M

B33

Jx0

V*

New designation

EG15

EA

EMW33

VMW33

W33

Cx

EA*


