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OUR MOST IMPORTANT
PRODUCT: OUR CUSTOMERS’
SATISFACTION

We are among the leading manufacturers worldwide for rolling bearings, linear technology compo-
nents and steering systems. One reason for this is that our products are reliable and energy efficient

in demanding environments and even under the harshest conditions. To achieve this, we do research
in core technology areas such as material engineering and tribology, we are always optimising every
process phase in terms of quality and our products undergo continuous development for applications
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in a wide variety of industries. One thing motivates us here:
we want to help you increase the reliability of your vehicles
and equipment, not only with excellent products, but above
all with excellent service. Our experienced engineers have

a deep understanding of systems - together with you, they

work to optimise products and processes and develop solu-
tions for the future. The goal that we are dedicated to every

day is ensuring that you remain competitive over the long run.

(059, (s

Dr. Ulrich Nass, CEO of NSK Europe Ltd.

more than
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)] 30 countries

Asia
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- Australia - Singapore N
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As one of the world’s leading manufacturers of rolling bearings, linear technology

components and steering systems, we can be found on almost every continent - with

production facilities, sales offices and technology centres - because our customers

appreciate short decision-making channels, prompt deliveries and local service.

NSK commenced operalions as the first japanese
manulacturer of rolling bearings back in 1916. Ever
since, we have been continuously expanding and
impraving not anly our product partfolio but also aur

range of services for various industrial sectors. In this

context, we develop technologies in the fields of

ralling bearings, linear systems, comporients for the
aulumﬁwmﬂmtrr and mechatronic systems. Our

research and production facilities in Europe, Americas.

and Asia are linked together in a global technology

network. Here we concentrate not anly on the _
development of new technologies, but also on the
R ppteAtion Bl Quailby Satievery: pioxes

Among other things, our research activities incude
product design, mnmla';m applications using a variely
of analylical systems and the development of differen|
steels and lubricants for rolling bearings.



Partnership based on trust -
and trust based on quality

Total Quality by NSK: The synergies of our global network of NSK Technology Centres.

Just one example of how we meet our requirements for high quality.

NSK is one of the leading companies with a improvement of quality based on the integrated

long tradition in patent applications for machine technology platform of tribology, material technology,
parts, in our worldwide research centres, we not analysis and mechationics,

only concentrate on the development of new More about N5K at www.nskeurope.com or call us
technologies, but also en the continual on +44(0) 1636605123
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NSK is serving the

Pumps & Compressors Industry
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Pumps and Compressors are used in a wide range of
process industnies where reguirements are for bearings
offering long life in order to increase Mean Time
Belween Failures (MTEF). Downtime in production
processes leads to huge costs and loss of productivily.
Al the same time, Pump and Compressor manufaciurers
are looking for more compact machines leading to
downsizing of bearings

The combination of increased lite time and downsizing
places increasingly severe demands on ball and rolles
bearings; and salislying those needs call for bearings
al the highest quality and reliability

For pump applications, depending on the pump type,
bearings can run under axial loads, radial loads of
combined loads; small 1o high speeds and dilferent
lubrication conditions. In any case, conditions are
guite tough and the need for high MTEF is a challenge
for bearings.

For compressar applications, bearings are subjected
lo high axial and radial loads. They play a key role as
they have to ensure correct positioning of the rotors
in the axial and radial direction. This is extremely
important as good pasitioning of the rotors 15 directly
linked to compressor efficiency. Therelore, axial and
radial deflection of the bearings must be kept as
small as possible.

As a global supplier to world leading pumps and compressors manufacturing

companies, NSK has the experience and understanding of helping its customers
to manage their costs and improve production efficiencies.

All the products developed by MSK specifically for
these applications, are leatured in this brochure.

In addition to our standard product range, our
research and development centres around the world
continue to develap the next generation of application-
dedicated products by understanding the unigue
requirernents of our customers so that we can help
them to continuously improve their machines, For
screw compressors, we have developed cylindrical
tofler beanngs and HPS apgular contact ball bearings
fitted with a patented plastic cage in Linear Poly-
Phemylene Sulfide (L-PPS) alfering superior
characlenstics campared to slandard plastic cages.

Our leam of application engineers, local ta your
operation, are in contact with OEM R&D teams helping
them to find new bearing solutions at each stage o
their projects. The expenence accurmulated alter years
of involvement in pump and compressor applications
is the key for mulual success.

We invite you to have a look through our unigue
range of innovative problem solving products and if
you have an interest in any of our producls, please
contact vour NSK Sales office.

BEARINGS FOR PUMPS AND COMPRESSORS 5
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Standard Bearing Range

single Row Radial Ball Bearings

Available ranges: 600, 6800, 6500, 16000,
16100, 6000, 6200, 6300, 6400 Series

» Standard and spedial applications

» Steel, biass or polyamide cage

Low noise

Full sealing options

Wide range of greases

¥
¥
¥
* Slandard or special steels

single Row Cylindrical Roller Bearings with Brass Cage,
steel Cage or Polyamide Cage

v Pressed steel cage series: EW

¥ Polyamide cage sefies; ET

¥ Machined brass cage series: EM

0
{
o
()
n
()]
| S
o
o
(@)
©
c
(4]
(92}
Q.
=
o
| S
o
(Tl
0
(@]
_C
C
(1)
(]
o

single Row Angular Contact Ball Bearings®
» Pressed steel cage series

+ Polyamide cage series

¥ Machined brass cage series

“5ee also the new HPS range: page 16




Double Row Angular Contact Ball Bearings
Available ranges: 3200 - 3300 / 5200 - 5300 Series
+ Sleel or polyamide cage

» Open

+ Shielded 77 or 27

» Sealed DDU or 2RS

Tapered Roller Bearing

v Inch & melric sizes

v Standard steel / carburized steel / HIF treatment
+ Custom made sets with spacers
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HPS Spherical Roller Bearings
¢ High load capadty

v High limiting speed

+ High strength cage

+ Low nolse and vibration

This is @ non-exhaustive overview of NSK bearings used in Pumps & Compressors.
If you reguire additional bearings, please contacl NSK.

BEARINGS FOR PUMPS AND COMPRESS0RS 7




0
{
o
()
n
()]
| S
o
o
(@)
©
c
(4]
(92}
Q.
=
o
| S
o
(Tl
0
(@]
_C
C
(1)
(]
o

Bearing Solutions for Pumps

Centrifugal Pumps

Bearing Selection

+ Cylindrical Roller Bearings

+ Angular Contacl Ball Bearings

+ Double Row Angular Contact
Ball Bearings

+ Deep Groove Ball Bearings -
special HR series”

Operating Conditions
+ Speed: 1500 (pm - 3000 rpm
» Axial & radial loads

Piston Pumps

Bearing Selection

+ Cylindrical Roller Beanngs —
Special L-PPS cage

» Tapered Roller Bearings - P5X
accuracy — Carburized steel

¥ Meedle Roller Beanings

Operating Conditions
» Heavy axial and radial load
v Medium speed

Bearing Requirements

* Long life under high axial
Inads

v small axial free play

Bearing Requirements

+ Reduced width tolerance for
precise mounting

+ Oil compatibility with cage



Submersible Pumps

Bearing Selection

+ Cylindrical Roller Bearings

» Angular Contact Ball Beanings

» Double Row Angular Contact Ball Bearings

+ Deep Groove Ball Bearings - special: Creep-Free bearings”

Operating Conditions

+ Vertical shaft

+ Axial load

+ Large temperature difference belween inner & outer rings.

Bearing Requirements
s Sealing perlormance
+ Prevent lop bearing creeping in housing

LNG Pumps”

Bearing Selection

v Dieep Groove Ball Bearings

s Angular Contael Ball Bearings
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Operating Conditions:

» Speed: 1160 rpm - 3600 rpm

¥ Gas temperature: -196 *C up to 0 °C
» Mainly axial load

» Very poor lubncation

Bearing Requirements:
v Self lubricating
1 Coirosion resistance

* see furthes information an page 1210 15

BEARINGS FOR PUMPS AND COMPRESS0RS
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Bearing Solutions for Compressors

Oil Injected Screw Compressor

Bearing Selection

v Cylindrical Roller Bearings -
wilh L-PPS cage’

» HPS Angular Contact Ball
Beanings - with L-PPS cage”

¥ Tapered Raller Beaiings

+ Needle Roller Bearings

Operating Conditions

v Medium speed

» Large axial & radial loads
» Ol circulation

0Oil free Screw Compressor
Bearing Selection

+ Cylindrical Roller Beanngs —
with ouler ring quided brass
fage, PG or PS accuracy
Angular Contact Ball Bearings
- with outer ring quided brass
cage, M6 or PS5 accuracy
4-point contact ball bearings
- with outer ring guided brass
cage, P& accuracy, reduced
axial clearance

-

Bearing Requirements

v Specilic axial & radial
clearances to provide precise
strew guidance

» Plastic cage compatibility with
spedial oils,

Operating Conditions
+ High speed (7 mamh-14 Mdrs)
» Moderate axial & radial loads
+ Ol jet lubrication

Bearing Requirements

» Specific axial & radial
clearances to provide precise
screw guidance

+ High speed performance

* Heal resislance



Roots Blower
Bearing Selection Bearing Requirements
» Cylindrical Roller Bearings + Long lile

v Angular Contacl Ball Bearings  » Heal resistance
» Double Row Angular Contact

Ball Bearings
v Deep Groove Ball Bearings

Operating Conditions

» Qil-free

» Medium to high lemperature
s Yibration
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Piston Compressor

Bearing Selection Operating Conditions
+ Cylindrical Roller Bearings + High radial load assotiated
» High Capacity Deep Groove with reciprocating motion
Ball Bearings
v Needle Roller Bearings Bearing Requirements
+ Special bearing solution for ail  + Long life under tough
lree types conditions

* se further information an page 20,21

BEARINGS FOR PUMPS AND COMPRESS0RS 11




Special Deep Groove Ball Bearings for Pumps

High Capacity Deep Groove Ball Bearings

High capacity deep groove ball bearings [HR series] have bigger rolling elements
than standard deep groove ball bearings. Typically this will provide a 7% to 19%
increase in dynamic load rating, depending on size, resulting in a 22% to 68%
increase in ISO L, life. The HR series can dramatically improve the life of a
machine or can be used to downsize existing machines.

Example:

High capacity design
Basic Beafmg_:ﬂu_mber

Radial clearance

Bigger rolling elements:
load capacily increased
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standad HE series ane open types. Shielded and sealed versions are ala being produced Mease contael NSK
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Special Deep Groove Ball Bearings for Pumps

LNG Pump Bearings

LNG pump bearings are employed as upper and lower support bearings on the
mainshaft of a motor which drives the special pumps used for receiving and
discharging LNG to road tankers and storage tanks. The bearings, immersed
in Liquefied Natural Gas [LNG] at -162 °C, are using the cryogenic liquid as a
lubricant while operating at speeds up to 3,600 rev/min.

o ?
Basic bearing numbier
Stainless steel

Flueroresin cage

Radial clearance.

To cope with these tough conditions, NSK developed Bearing structure
deep groove” ball beanngs using special matenals.

Fluororesin
Rings and balls are made iom martensitic stainless e | -~ cage
steel o provide conrosion resistance, The bearing > I /
tage is made from Fluororesin, a material that offers _/- )_é
the extremely useful property of being selHubricating, - -
even at very low temperatures. This is signilicant _E_'_ __$=5Fmal
because during operation, lthe cage - a lwo piece unil rivets
held logether by spedial nivels - actually transfers a

thin film of Fluororesin from the retainer pocket o
the ball, and then to the raceway surface, mantaining

goad Jubricalion conditions. MSK LNG pump bearnings Sﬁin'lm ' S’Iai'nlﬁ_s.
extend service intervals in this very demanding steel ir'r'efa“d steel balls
environment. SineErngs

" sorme sifes Are alsh avaiabda as anguiar comtact ball beatings

BEARINGS FOR PUMPS AND COMPRESSORS 13
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Special Deep Groove Ball Bearings for Pumps

Creep-Free Bearings

NSK introduces a new bearing series that is indispensable in the pump free-end
bearing position, and for any applications with creep problems. 0-ring compression
provides dramatically enhanced creep resistance. As the boundary dimensions are
identical, the housing does not need to be reworked when replacing standard bearings.
This results in reduced cost of the conversion.

Seal lype
Radial clearance

(Creep-Free Bearing
['Ffm'l ﬂ-.]'lﬂ;gj'.
Basic bearing number

0
{
o
()
n
()]
| S
o
o
(@)
©
c
(4]
(92}
Q.
=
o
| S
o
(Tl
0
(@]
_C
C
(1)
(]
o

%®%_ | 8 4550 1970 R0
il e ] a9 5190 1390 Co-6200 i oy ¥y
T 510 3450 060
sl L] SwWe | 23m e . N
L A o & 800 3050 60T Tl nou w
ar [ " B00, 4200 DA |
b4 g 5 &00 FER LX-a002
15 3 ] n 74650 EXE] R il Doy W
| ar. 13 Ao 5 A5 _Ca-a300
- s mw 1 000 350 46003
n i n 9550 4 B30 CX6203 bid ooy w
a7 i 3800 & 3 i i
b ] A ! oo ! oy
s _ 3t .o W
30 i Gl v
5 n 00U W
an I [E2h]H] vy
‘as F R

" Aflhough the recommended fits are G4 o M7, G5 Is specilied when conditions profitize location under light are-foad
" lawecontact seal svallable forseal type beatings. Contact NS for details
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Structure of the Creep-free Bearing 1. Structure and performance of Creep-Free Bearings
Compression of the O-rings, which are mounted in two
grooves on the outer ring, Improve creep prevention. No
special machining is required; beanngs can be used with the
same housing as standard bearings. In creep limit load tests,
the more housing clearance |s reduced, the greater the
improvemnent in creep prevention. This is due to the
compression of the O-ring mounted n the ouler ring.

Creep limit load test (example: 6204) 2. Features and applications of Creep-Free Bearings

b +» Prevents creeping
[ e PR 2 # Creep-Fiee Bearing Q-ning compression prevents creep.
§ Sl » Mo special machining of the housing is required

: : Bearings can be replaced since boundary dimensions are

g 20t : identical to standard bearings.

n: . —— S » Easy to assemble

O i T e Assembly is easy since bearings can be litted with a loose
e i st tolerance.
_ _ _ _ + Reusable housing

Application example Pump Molor Bearings Very fitlle abrasion occurs an the bore surlace of the

housing, making reuse possible,

3. Note on mounting Creep-Free Bearings

Housing shape and dimension: the housing shape must be
in accordance with skelch. We recommend a groove and a
chamfer, chamfer angle being between 15° and 30°, and its
mminimum dimension being 0.01 x Bearing Duler Diameler.
For more information, please see NSK brochure "Creep Free
Bearings”
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hamfer angle
15 -3

chamfer dimension
0D mm '

BEARINGS FOR PUMPS AND COMPRESSORS 15




HPS Angular Contact Ball Bearings
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Centrifugal pump in a waste water treatment plant - Angular contact ball bearings are widely wsed in centrifugal pumps and screw compressons.
Ouiginal Equipment Manulacturers are looking for more compact design of their machines leading to increasing lead conditions for the bearings,
The apswer 1o this is the new HPS Series of angular contact ball bearings

14




Continually developing products with greater strength and higher accuracy, NSK
introduces HPS [High Performance Standard] angular contact ball bearings. These
bearings fully incorporate the advantages of NSK's world-class design, materials, and
manufacturing technology, setting a new standard for bearings. This allows premium
performance in each feature you can expect from an angular contact ball bearing: high
speed, high load capacity, excellent running accuracy, and high reliability.

Special features of the new HPS Angular Contact
Ball Bearings

+ High load capacity: 5% increase compared 1o
previous series. Thanks 1o improved steel
cleanliness, aptimuim inlemal design and
manulaciuning process, NSK HPS bearings achieve
higher load ratings resulting in an exlended lile
time (up to 18%) or the possibility lo downsize.
High rotating speed: Between 15 and 20% more
than conventional series, Permissible speed has
been increased by 15-20%, due to internal design,
precise processing and manufacturing technology.
High precision: Improved dimensional and running
accuracy. New HPS series are manufactured with
PS5 (150 Class 5) running accuracy, and Pé (150 Class 6)
dimensional accuracy

Universal matching: In standard, every HPS
beanng 15 manulactured with universal design to
be mounted |n a pair, triplex or quad set

Tight axial clearance/preload tolerance:

From & to 12 pm enabling precise shaft positioning
Three high performance cages available

T85: Polyamide 4-6, for general purpose
applications

T7: L-PPS (Linear Poly-Phenylene Sulphide),

lor oil-injected screw compressors

MR: Machined brass (ball quided) for high
reliability applications (including APl pumps)
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HPS Angular Contact Ball Bearings

Example: ?
Series and bore number

Contact angle 40°

ik

High load capacity

Matched Measured Axial Clearance (pmj

7 Coowm | om
30 50 ]
50 | 80 | 9

==
L e e

0 o m e

CNB: standard axial clearance:
GA: Rghtpq'ehad
Single Universal

185: polyamide cage
MR: hall guidmi brass cage

For 08 and DF arrangements

Different possible arrangements: HPS bearings can be mounted in
back-to-back pairs (DB) as well as face-to-face pairs (DF), or tandem (DT).

18
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Special Bearings for Screw Compressors

Features of screw compressor bearings

+ L-PPS plastic cage: This plastic cage offers
supetior heal and wear resistance, cage strength,
and chemical stability. These characlenstics change
little even if the bearing is exposed to compressor
oil, refrigerants, or ammonia gas. L-PPS Is greatly
superior to traditional polyamide cage material,

v Increased load capacity: The optimal bearing
internal design asseciated with the L-PPS plastic
cage provides higher bearing load ratings resulting
in improved fatique life.

» Increased axial load limit for angular contact
bearings: Higher load ratings result in increased
axial load

» Improved lubrication performance: [he
optimised cage design is rolling element guided
thereby allowing more internal free space,
resulling in llow of lubricant improved.
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r fi ‘Bearing Nomenclature (HPS 2
- _—
e [ (oo
) Gr‘__ r Jd St el Do bt Esf-s% axol desance
| Coritact ange 40° o e
High st Capaity i wf. ;
E A LS platti 200

This screw compressor specification includes all HPS features, and 1-PPS « T7- 0 cage.
Range: From 12 lo 80 mm bore (72018EA o 72168EA))

-': T T
'Ld}ﬁ-;:.r!n.-s:

== 1

L-FP5 plastic tage

This screw compressof specilication includes high-capacity design, and L-PPS « 77 » cage.
Range: From 20 10 100 mm bore (MUZ09ETT to NUZIZOETT)




Material Hylon 66 Nylan 46 L-PPS
Fealuies o Standard cage matenal
“ 2 ';E"I: *m}:;::';m:ﬁ“ el I Greater heat resistanee than fylan 46
) Superii heal resistance iﬁ;mﬂ:ﬂu 1 ol and chemicals
v Gond dimensional stabdlity
Standard grade ¥ Contains Nbegiass v Canmans fbenglass ¥ Cantair. Hieglass
Plastic melting point e § 2000 +280 0L
Target for heat resistance
Operating temperature (*C) 100 150 200 250 300

Performance of 1-PPS cage material

o =

|

Resistance bo compeessed oil | Tersie strength - comipeesses oil at 150 °C

o i
£ el |
"
e N LS
o+ Ee ke T T
B e
i e o |
P 00 1000 %00 row

Resistance Lo gear ail | Tensile strength - gear oil at 180 °C

Strength retentian, %
S

=
i

Test dmation, hours
Heal resistance | Heaf resistance ol 180 °C
_». T
g @ t T ]
e E_,._f*""“* it
i'. 0 — —— - g
Wear resistance {pm}
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Case Studies -

Bearing Solutions for Pumps & Compressors

Preventing Creep on Submersible Pumps Bearings

Submersible pumps are widely used in a variety of
applications such as construction, waste water, mining,
agriculture and general industry. Most submersible pumps
comprise of a vertical electric dive motor coupled directly to
the impeller. They are required to operate for long periods
with the minimum amount of mainlenance.

Bearing Arrangement

The bottemn, locating bearning, is genesally a double row
angular contact ball bearing or a pair of angular contact
bearings. This reacts the axial load and radial load generated
by the purmnped fluid. The bearing 15 heavily loaded and
needs lo be correctly selecled o reach target life. The top
free bearing, is generally a deep groove ball bearing This
takes & light radial load. (3 clearance is generally used to
compensale for clearance reduction due to heat generation
fram the electric motor,

Creep Phenomenon an Top Bearings

The lightly loaded top bearing shoold, thearetically, have a
wery long life, However, its life is sometimes diaslically
reduced by creep. The combined eftect of light radial lead
and loose fit in the housing can result in creep between
outer nng and housing. Creep is a phenomenon where
relative slippage occurs between filted surfaces, Creep
produces a palish on the bearing ring surface, occasionally
accompanied by scoring or wear.

Countermeasure

One popular countermeasure used by pump manufacturers
is to machine an annular groove in the housing bore and to
inserl an O-ring. The O-ning prevenls creep between bearing
outside diarmeter and housing.

NSK Solution

WSK Creep-Free bearings offer more: with their integrated

double O-rings, they provide beller creep prevention. They

provide submersible pump manulacturers with the tollowing

advantages:

» Very good creep prevention

+ Easy assembly. The Creep-Free bearings can be fitted with
2 loose housing bore tolerance

* Housing is re-usable as very littie abrasion accurs an the
hausing bore

» Cosl reduction, Pump manulacturess do not need 1o
machine a groove in the housing bore and insert their
own (-fing,

Traditional submersible pump

Creap-Free beating



Case Studies -

Bearing Solutions for Pumps & Compressors

Refrigerant Screw Compressors working with Ammonia

Refrigerant compressors are designed spedifically lor air
conditioning, heal pumping, and industrial refrigeration.
Refrigerant compressars are specifically designed to be the
hearl of an industrial cooling or airconditioning system
{HVAC). They are integral componenis of the refrigeration
cycle, in which refrigerant gases are cydically evaporated
and condensed. There are three main lypes of refrigerant
compressors: scroll, screw, and piston;

Bearing Arrangement

Refrigerant screw compressors comprise af two screws

in mesh, Gas enters at the inlet side and 15 gradually
compressed along the screw, Compressed gas leaves
through the cutlel porl, Al the inlel, a cylindrical roller
hearing s vsed on both male and female screw to carry the
radial load. At the ootlet, a cylindiical roller bearing is also
used lor radial loads. Howeves, it is combined with a set of
angular conlact ball bearings which reach the high axial load
associated with the compression. The comman refrigerant
gases such as Chlorofluorocarbons {CFCs) are now banned
subslances. New compressors are now exposed 1o
Hydrochlorofluoretarbons (HCFCs) or Hydrolluerocarbons
{HFCs). The problem of global warming and ceone layer
depletion is dnving the use of “natural” relngerants such as
carbon dioxide (C0.) or ammaonia (NH,),

Troubles with Cages when using Ammonia

When using ammonia as a refrigerant, the oil used lor
lubrication should be miscible with ammonia. Consequently
synthetic oils are necessary. Polyamide cages which are
quite popular in screw compressors bearings are not suitable

when operating above 70 *C with synthetic oils {which could
contain additives). Ammonia also has an adverse effecl on
polyamide. There is a rapid ageing of the tage and a
decrease in the strength which can lead to cage failure.
Brass cages show corrosien crack when in contact with
ammoania. In the past, cages made of casi iron were used
for ammania compressars, Cast iren cages show good
results but are not popular and are quite expensive,

NSK Solution

For refrigerant screws compressors NSK offers its |-PPS cage
for both cylindrical roller bearings and angular contact ball
bearings, The 1-2PS cage provides superior heat and wear
esistance, cage strenglh and chemical stability characleristics
that change little, even if exposed to compressar oil,
refrigerants or ammaona gas

Typical Refrigerant - Screw Compressor

BEARINGS FOR PUMPS AND COMPRESSORS 23
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INDUSTRIAL MOTOR

All industries are powered by motors. NSK's proven bearings take loads and

support smooth and quiet rotation in rotating motor components.

Our top priority is to deliver solutions that protect the environment. To this end,

we focus on Tribology to create technologies that reduce energy loss and improve life.
Woe address trends towards electric power by offering high-performance bearings

with low energy loss, high reliability, and long product life.

This catalog details NSK's industrial motor bearings, including products with low torque,
long life, and low heat generation.




Industrial Motor Bearings NSK
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NSK Solutions for Industrial Motor Needs

Encader emor and brake slip

M5K's Response

Outer Ring/Inner Ring

Cerarmic-

Coated Creep-Free
Insulated Bearings
Bearings
P.12-13 P 20-11

Low-parlicle-
emission bearings

Servomotors ;
Longer maintenance intervals Longer setture life
P.6-9
Improved reliability under harsh Improved O
operating conditions fretting resistance
Reduced rotatin
Reduced molor loss : .
resistance
High-
Effl(ﬂﬂ[‘f Longer maintenance intervals Longer seizure lile
Motors
P10-1
. Improved cree
Vibrating and unbalanced loads P P @)
resistance
Inverter Motors Hectical erosion , .
Bearings as insulator .
P 12-13 Maintenance-free operation
High-speed rotation Longer sewure life
EV Motors : : o
Longer maintenance intervals Longer seizure life
P 14-15

High-speed rotation and
unbalanced loads

Impraved creep
resistance




Bearing Components

Ball Cage Seal Grease
; . Selrure- i 2
j |
e;:::; = HE:IS::::L ’ faf:m:?;i Phastic Cages | OW Seal EAT 1GU EAS
Sleel Balls
P.18-19 P 14-15 P.14-15 P.16-17 P.8-9 P6 P7 P 10-11

& Recommended  C1:0ption
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High-Reliability
EA7 Grease for Servomotors

Machine tools, robats, and carrier equipment fequire servomotors to endure repeated start/stop/reverse operations under
harsh conditions with microvibrations caused by shight positioning errors dunng serve-lock.

These conditions may lead to an insufficient oil film on the bearing raceway surlace, resulting in fretting damage.
In respanse, NSK developed EAT grease with excellent fretling resistance, long life, and improved refiability.

Features

Tested bodeings: oB=a22x7
Prefoad: 49 N

Qaciilition angle: 1% {2 057)
Csciilition frequendy, 0 HE
OsgiBlaticns: 5 D00 000

Tested bearings: 9 25<062 % 17
Rotatidnal speed: 10 000 min’
Temperature: 16 =C

Example Bearing Designation

E EAT Grease
Radial Clearance
Seal/Shield

Cage
Basic Designalion




Low-Particle-Emission
LGU Grease for Servomotors

LGU grease features an oplimized grease composition free of sulfur and metal elements.
This greatly reduces particle emissions, helping lo prevent encoder contamination and brake slip.

Features

Tested bearings: @2 =022=7
Grease Fill: Lght (L)
Redstional Speed. 1 800 min
Parficle Seze: Over 01 (im
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Tested bearings: @25 =n62 =1
Ratatioral speed: 10 000 min'
Temperatune: 140 ¢

Example Bearing Designation

E 16U Grease
Radial Clearance

Seal/Shield
Cage
Basic Designation
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». Low-Particle-Emission
% DW Seal for Servomotors
Light-contact DW seals have an optimized seal lip stuciure that prevents

grease from leaking from the bearing and realizes low torque. These features
help prevent enceder contarmination and brake slip in servomolors,

Features

lested Beamgs @17+ l6 =5
Resational Spead: 8 000 min
Termperate: 50°C

Time: 50k

bl

Testil beatings: 817 s 24012
Temparatune: 25 0 I




Example Bearing Designation

LGU/EAT Grease
Radial Clearance
DW Seal

(age

Basic Designalion

_ Boundary Dimensions (mm) Boundary Dimensions (mm)
Designation Designalion -
| Bore Dia. | OuisdeDa | Width ' Bore Dia | QulsdeDia. | Width
6000 2% 5 | 1
0 30 30 L.
% |
8
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62

72
6

o
%

]

80
90

00
80 |
50 |

0

OW seals s miade of il rubber foperating temp: -30 16 110 °C) 9




Low Torque & Long-Life Bearings for
High-Efficiency Motors

NSK optimized the type of grease and Nl amount, grease shear, and agitation resistance
during bearing rotation 1o not only realize low torque and long life, but also save energy.

Using a plastic cage allows tor even lower torque and longer life;

Features

Increases Motor Efficiency -

OLir niew specification Sfeel cages achieve B0% tess methanical loss i
thaii conventional products. Fol even fess machanical loss, rew plastic 5 &1
tages achieve & huge 80% ieduchion . i) -
2 g4
04
MO0 T 5 KW 2P 200 Y S HE
'|>.‘I'.'l|'ll";'.‘|rllil.-- ot = .
.n

‘Sper.  MewSpec, New Spac.
(Steel Cage) (Plaslic Cage)

Matar Mechanical Loss Ralio

Longer Motor Maintenance Intervals - No

seizure
[ 5ing new EAZ grease makes seiguie life over 2 limes lunge:. 2.0
an:r{wmq durabillty,
1.5
Tesleil beaiings: a25=gbd o) 0.5
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Grease Life Ratio

Ratational speed, 10 G600 min

lemperabuee: 140 #(
0
Hlﬂl‘ipl:
(steel Cage)
I Effective for Various Motor Sizes T T
a0
i
_:ié 2.0
_g 1.0
1] 5 10 15 0 25 30 35

‘Motor Output (kW)

10 “Please contad 1 N5E regarcling bearings used In pumps and cempressois




Example Bearing Designation

I Fill Code:
EAD Grease
Radial Clearance
‘SealfShield

Basic Designalion

Baundary Dimensions (mm) Boundary Dimensions (mm)
Bore Dia. | Ol Width Bove Dia. | Oulside D3 | Width
8

Designation
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ol B |-t ol Rl Sl o) o Rl Bl o e et Bl (12 e M

“The lilling code indicates haw much grease should ba appled wito the bearing, i ingieasing quantily liom K to 1
Lo 5. For low torgue specilications, K or L ills:are recammended.




Ceramic-Coated Insulated Bearings
for Inverter Motors

By caating the outer ring with insulating ceramic material,

electric current cannot pass through the beanng and cause electnical erosion.

Features

A Solution to Electrical Erosion in Large Motors

We've enhanced the cofamic coating ta dramatically improve insifatisn
petformarnce ovér regilar ceramic-coated beasings.

100 10000 = 8.00
Tedtid] beamps Voltage: 1 000 ¥ g No
1050 :j“, g E breakdown t
3 < 600

(2} : ;
o £ 1000 = 100 §
c % =
= = 2 Qver 8
© g e = 0% g 400
[ ]
o i 900 & 10 E
:6 £ s 200
- B50 § g
o 2 =
E 200 . 1 . 2 0.00 =
© General Kow General How General Hew
= Ceramic-  Ceramic- Ceramic- Cefamic- ‘Ceramic- Ceramic-
— Coated Coaled Coated Conted Coated coatid
g Bearing Bearing Bearing Eearing Bearing Bearing
= AC Insulation Resistance OC insulation Resistance Insulation Breakdown Voltage

Easy to Handle and Mount

Optamiized speciications make [he impact resistance ol
our new ceramic-coated beanngs oves 3 limes highey

a0

7

1l
Wty conventional products. -
=
i 2.5
o Over 3x
g 20
g 15
£
0.5
00
General bew
Ceramic-Coated Ceramic-Coated
Bearing Bearing
Mechanical Strength Test Results for Impact
Resistance of Ceramic Coating (Surface Side)

12 “Refers 1o force on the surlace Coatng




— BN CRRMICCDANR] — e retamic-goAEd
bsaing ' béaing

Tested bearings:6311
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Example Bearing Designation

Radial Clearance
CeramicCoated Insulated
Basic Designation

~ Boundary Dimensions (mm)
| Bore Dia. | Duisde D | Width
6218 |

aw

Designation

- Heae handle geramic beaings with the same care as sandand beanngs ) _
«#e swe 1o avold sttong mmpacts o (he ouker ting wien mnunhnr-]; the - beading wsing methods invalving @ hammer or similar, Extestive umpacts may cause 13
Greaking of cracking of 1he ceramic coaluig and/ar scratthes on (e Leanng [ateway. Bearings canngt be used i damaged
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Electric Vehicle (EV) Motor Bearings

NSK bearings improve the high-speed ratation pedlormance of EY molors
by ulilizing a plastic cage, specialized grease, and steef balls

heat-treated lo resist seizure

Features

Plastic Cage for High-Speed Rotation .

Today™s applications calse bearings o tace high temperatule and _
plasiic 1.0

=
in

Heat Generation Ratio:

speeds. In Fesponse, gul plastic cages feature excellent hieat
resistance. We also sxamined cage strengih through aur proven
analysis technaologies to oplimize the shape of the tage :
lested bearings: o l=p4714 l
Ratmtional speed. 3 000 min’ _
0.0

Steel Cage Plastic Cage
Comparison of Heat Generation by Cage Material

High-Speed Rotation
By matching the thitkerier 1o the gisase, i o
wa reduced beaiing heal gensralion atross

awide temperatuie range

!;Gra”!‘mm st I I I

lested beanngs: ad5wabdx |
tnmen'duml_ Grease fof Conventional  Grease for
High Speeds Grease High Speeds

Reduction in Generated Heat

Heal Generation Iiillﬂ
=)
“

Seizure-Resistant Heat-Treated Steel Balls N
for ngh -Speed Rotation _
Steiel halls with a hard nitride farmed on thi surtate improve seizime 'E 2
tesistance. o
s SRR i
- » :
e e 0 ,
' std. Selzure-fasistant
_ 2 R Saafeals HaskTiosad
Standard Steel Ball - Specis st Tt ool 5l ' Steel Balls.
Ditference in Ball Surface Structure: Seizure Resistance Comparison



Example Bearing Designation

E.{iréase lor High-Speed Rotation
Clearance
Seals/Shields
Plastic Cage

Special Heat-Treated Steel Balls
Cieep-Free
Basic Designation

Bounidary Dimensions (rmm) Limiting Speeds (min”}
Designation | ) n
Bore Dia. | Oulside Dia. | Width n (Saiture-Resistant
H gl Spet )
47 12 20000

25
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52 15
55 A3
b, 1

17
5,
8

« Pleate contact NSK regardmg reduction gear bearings. 15




m Bearings With Plastic Cages

Plastic cages are lighter than: steel cages, have excellent self-lubricaling properties, and have a low coefficient ol friction
For this reason, they generate little heat and are excellent under tugh speed rotation. In addition, since they don'l need as

much grease, they effectively reduce bearing torgue and contamination

Features

Motor Energy Savings

- 1.0
Plastic cages reduce mechanical loss in motoms by 10
U ko 0% compated o steed cages, o \
0.6 05
0.4
) 0.2
Mioboe: 5 kW 2P 200 ¥V 50 Hz
Tempesalurg= 5 °C
& .

steel Cage Plastic Cage

‘Motor Mechanical Loss Ratio

Longer Motor
Maintenance Intervals
Flastic cages greatly exténd bearing life:
unher high-speed operating conditions.
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Tpsted bearings: pAS=p 1= 11
Retataanal Spes ¢l 20 D00 ran
Termpirature: 120 ¢
[ w20 30 40
seizure Life Ratio.

USE’IHE‘IH Magnetlc EﬂVil’ﬂﬂﬂ"IE_ﬂtS- Belure el Test Belore Fleld Tesf

Steel tages are atfected by magnetic forces, resulting In abnormal : P e

friction that shartens the seiure life. Plastic cages doryt face this Ksve

and tan bee used easily and wih longer life 1n magoeti envijoniments,

such 45 with servormalers. . : s
After Test Adler Test

Mscoloration ligm

Mo wygaalicant ¢hange
cage weal e ¥

Tested bearings: a 12=o2)=5
Misaligrament (0 3 deg
Rotalional speed: 1500 mm
Prelpad: 20N

Envirenment tempelatude. 40 L
Teal o 2 werks

Magnelic stengthi 3 500 Gs

16




Example Bearing Designation

i - Clearance
Seals/Shields
Plastic Cage

Basic Designation

plastic | Boundary Dimensions (mem) Plastic | Boundary Dimensions ()
€age  gyepa | Gisiede | Width o Dia | Oisee | Width
o 8 6005 2l o
Tt |0 300 6205 ® | 2 | 8
[RS J
X

Designalion Designation
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6006
6206
6306
HO0T
6207
6307
A008
6208
6308

"imticates.a plastic cage that s not mass produced. Please contact MK Tor details.
* Piastic cagas loo industiial motors use TIX, TIXL, and TO0A (Mylon 6,6, ) 17
= The maximum agesating temperature of polyamide cages is nommafly 120 °C on l2ss.
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Ceramic Ball Bearings

Lightweight ceramic materials have excellent insulation, heal resislance, durability,
and low thermal expansion. Using cerarmic balls extends seizure life dramatically and prevents

electric current from passes through the bearing, stopping electric erosion

Features

"Maintenance-Free" Motors _
2.0
Compared fo steel ball bearings, ceramic hall bearings have - A& No seiture

& sigralicantly longer seclre life
13
i
1.0
fested bearings, o R a0idx T 0.5
Lubrigatiom: Light ol 18 g
Polabipnad speed: 1803 min
Tempetaiug: 109 %
] ,

Seizure Life Ratio

steel all ‘Ceramic Ball
No Electric Erosion L y
D “Electric Erosion 60
8y imsulating the rolling elements, Reproduction Test g “ s
elecine cuients can nof pass : e - 50
thiosigh the bearing, g
preveniing electric erosion. ? A0
e
g 30
fested Geanings: 08 <o 22«7 s 20 :
will grease lubnication - No l.‘le.[!m;
il Speed: 1500 min § 0 erosion
Applisd saltage: Sieel badl 1Y g
Cermuz bl 5a ¥ = .ﬂ 1
' Steel Ball Ceramit Ball
Electric Erosion

“Race Surface After Test

unnsEAg f1eg

Sleo] Ball Ceramic Ball

18



Example Bearing Designation

- Clearance
Seals/Shields
Ceramic Balls

Basic Designation

_ Boundary Dimensions (mm) Boundary Dimensions (rmm)
Designation Designation T
- Bore Dia. | Outsde Dz | Width Bore Dia. | OuisideDia. .~ Width

8 7 : 62 16
Ik 30

10

Industrial Motor Bearings




Creep-Free Bearings

Creep may occun in EV matars used under Bigh speed or in large maters with laige unbalanced loads

MSK's Creep-Free Bearings dramatically reduce the occurrence of creep by restricting the ampunt of clearance between the
outer fing and housing

Since boundary dimensions are identical to standard bearings, the houwsing does not need Lo be reworked when replacing the
bearings, and assembly is easy,

Features

Special Structure to Prevent Creep

Cregp-Feee Rearings come with: twn O-rings: maunted in‘the outer fng and
help prevent creep by testricting the amount o dearance between the
e ring and fosing )

Mo special machining is requited, bearings can be used witlt the same
hiiieing as standand bearings. N
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Usable Under High Speeds

and Unbalanced Loads

In cieep hmit Joad fests, the mote the hodsieg chearznce s redoced; the
more creep-can be prevented.

Creep-Fioe Beanngs aie up 10-foor tmes more resistant o creep than |

conventional beaings; @ Creepiroe Baating
i Comenimnal beacing fho O-mig)

Tested bearings: 6204

\I\L | ;
5 w s 2 3 w3 0
Housing Clearance (Diameter) (pm)

Croe Aesimi o) )
Se i

20




Example Bearing Designation

| E NST Grease

Clearance
- Seals/Shields
Plastic Cage

Creep-Free
Basic Designalion

Boundary Dimensions (mm}
ia. | Dutsde D |

_ Boundary I:iimensiogs {mm)
Bore Dia. Outside Dia. | Width
Ta | &

Designation
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4
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gﬁagﬂﬁa

“f gl or giease s apphied 1o the putside surlace of the beanng, use a mineral ol or & synthenc bydrocachon o (such as NSK EAZ)
< The Q-nngs e made ol mifrile 1ubber (opesatig lfemperalue range: <30 to 120 °C) as standard. Please conlact NSK Tof use undsr special 71
emvirenments, such as at iugh &5




NSKHPS High-Performance Standard Series

Deep Groove Ball Bearings
-For High Efficiency Motors & General Motors

As motors become smaller and lighter, bearings must 2lso becorne more compact, reliable, and capable of carrying heavy loads
MSK responds to these trends with NSKEHPS: our new standard line of high-performance bearings.

Compared o conventional bearings, NSEHPS Sedies deep groove ball bearings have 15% longer fite and 15% higher limiting
speed

Our current MSKHPS Senes has an extensive lineup based on the most commonly used bearing series.

Example Bearing Designation

H 03 Fir M & N_S?E
[ (I Grease
l MSKHPS
Internal Clearance
Seals/Shields

Bore Mumber
Bearing Series

Bearing Series 60, 62, 62: Single-Row Deep Groove Ball Bearings
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Bore number indicates bore diameler
Bore Number G0:10mm; 011 2mm; 02:3%mm: 03:17mm
04 or Larger: Bore Number = 5 {mm)

17 shield on Both Side
Seals/shields DO Contact Rubber Seal on Both Side
VV: Mon-Contact Rubber Sealed on Both Side

Omitted: (N Clearance”
C3: Clearance Greater than CN
C4: Clearance Greater than €3
CM: For Electric Motors”

s Internal Clearance

NSKHPS &: NSKHPS Bearings

Grease M5 WS Hi-Lube

27 "CM elearance can be vsed instead of CN-clearance {Ihe opposite is not possible)
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. NSKHPS High-Performance Standard Series
Cl!lindrical oller Bearings
= -For General Motors

As motors become smaller and lighter, bearings must 2lso becorne more compact, reliable, and capable of carrying heavy loads
MSK responds to these trends with NSKEHPS: our new standard line of high-performance bearings.

Compared to conventional bearings, (he NSKHPS Sedes of cylindrical roller beanngs has up to 60% longer lite and 5% higher
limiting speed

Our current MSKHPS Senes has an extensive lineup based on the most commonly wsed bearing series.

Example Bearing Designation

NU3 08 k 7 3 i
| I MSKHPS
L Internal Clearance
Cage

Internal Design
Bore Mumber
Bearing Series

MU2, MUZZ, NUZ, NU23
NJ2, NJZ22, N3, NI23 : Cylindrical Roller Bearings
NUP2, NUP22, NUF3, NUP23
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Bore number indicates bore diameler, Bore Number = 5 {mm)

W: Pressed-Steel Cage
M: Machined-Brass Cage
I: Polyamide-Resin Cage
TZ: L-PPS Resin Cage

_ Omitted: (M Clearance
Internal Clearance C3: Clearance Greater than O
C4: Clearance Greater than (3

25
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Technical Data

1. Bearing Sound and Vibration

Sound Tl,'p_E

Vibwrasion

Features

Race noise

lﬁ-:l-hfbal elick noise

1 Free wibration of raceway fing

;’F&'ﬂﬁéﬁﬁ&”ﬁi&ﬁﬁ'
i, free vitiztion of cage

| Continuaus noise: basic unavoidable noise [hat all bearings generate
mt&r nakse at a ceftain interval: found in Large bearings and hortrantal shafts,
I loads and low 1pm

Sargcutal

5f-:l]uea'1 riise

;!Ffeevlhaﬁmdrmm;

Intermittent of continuous: y found in laﬂ;ue qllndncal raller bearings and
j under radial load, grease lubrication, and particu:

k- sound

, Free wibration of cage

F Regubar nofse # a set interval: generated by all heaﬂng types

¢392 | tq” sound

| Vimation of cage

| Intesmittent or continuous: kdbocation with certatn greases

nuise
Tappini wurid

| Free vibration ¢f tage

E;Sél intervil: stightly imegulas under radiat load and during nitial stage

Rumililing

| Mibwation from passage of
: ruthng element

fanulatamg

Handiing |

Chatter noise

oratiy | "TerIg
c due o

 waviness Quter ring

| Continucus: found i all bezring types undes radial oad

| Continuous neise

\vaton | Inneea
duety | Outering

Maw Rolling element

Rofiing elernant | ontinuous wilh rollers, actasional with balls

Fmdan nokse at a set interval

-vmum e o u:mannalm

Ircequlat

| Cantact seal

llmgulw

tmthwws
| Continuaus

| Continuoas
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_ Gepeiated Frequency (Frequenty Analysis)

FFT of Geiginat Wave

| b o |
Supy, St
o, St

mﬂmm

Sain, fam

% 5 i

Natural frequency of coge

Hequenty wmpmema ul damage on iInner Ting [.!ﬂ I

[\\\

Sofe

Couinte measures

Selective resanance’ fom waviness frling Irictian)

Coilision of rolling elements with inper nng of cage

' aund febal cleamnee.
| ey o |
Redute radhad clearance, apply mir:-a«d usé high- |

wiscosiy ol

(= feam, Seaw)

{Sel-induced vibration cavsed by sliding liction a1
salling surace. S

reduce radiel clearance, apply preload, change grease, |

with countermeasives

replace with bearings

Matural lrequency of cage

Coliion of cage with ralling elermerts o fngs

I'I'I}MII'I_]_EIII:II

Matural frequency of cage

Ariate

Sel-nduced vibration caused by lictien a1 cage quide

Matural frequency of cage

.'tuhsmﬂfmgemdmlhge!mmmdhy
grease fesistante

%

D-splacanmt of nner g due o oilng element
passage

Change grease brand, 1eplace with cage with |

COUMIEAMEA5LIES
‘Reduce | radual rla:.ran-:e apply preload, use low-
viseosity hibricant

Apply preiuad‘_uw hrgh wviscosity lubricant, reduce

keduce radial chearanice, apply preload

| lfiEf a2t Tpsts)

HEf(nl peaks).

Inngt rlnqruway waniness, imegularity of shaft

tse: high-quality bearings, improve shaft acouracy

AZfe (i 1pesks)

Bl fe{ni peels)

Mmu'rqra:wav Wainess, lrragutar harsing bore

Use tigh-guality bearings, improve housing bore |

acowacy

Ik fel npesks)
Jeine faar

fifyl2nprisy | —

S Sau

Rolling elerment wiviness
Nicks, dents, st Ila'lung o memng raceway

Use high-quality beariigs

Nicks, dents, rust, llaking on inner ing Taceway
Nicks, deis, 1ust, llaking on rmlhng elamrits

Mmbeummmﬂmznhnwmg
Replace beading and take care

s J'm.-fm__{m,fm |k

Maturat Frequen

Entry of dirt or debeis

i Sell-tndisced vanatan dise o fiction a1 seal contant aea

Wash the bearing. improve seating
| change the seal, change the grease

| Lubescand of hubrcand bubbles crushed between
iclling elements and raceways

Change the grease

Replace beaning and take care when handiing

rregubar innef sing closs-setion
= Tmumnmmmm

Use high-qualty beatings
Use high- waly s
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2. Grease for Motors

Base Oil

| Droppl
Pmnﬁ

%0 |

Warked ‘Operating

Ester + Diester

Penetration 1emperature _{"C}
: ~40 to +130

Bam ol ¥
{mm"f

40°C

-40 to +160

Poly- et -olefin

=40 to 160

Poly-a-defn

40 104140

Poly-ar -olefin

-40 ta +120

3. Grease Life Equations

20 (o +200

B |
|
| i 2 TS Rl 1
Er- =il T = T |
™ . o | _
‘. R = 4"- SPaa. -?? ----- { _‘IL
T ey ‘—"1"“:7?‘“*":;;_ Tl
R W Py F Pt
..‘i" e o "'3“" e gt
TP e o _"""}-"-:-:,"f
w2 - el e LT,




4. Radial Internal Clearance

Narminal Bore Diameter
. d{mm)

over |

i
g.l'l

c3

Clearance

min | ma

10 oy |

g | 23
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=i is,
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i L
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>
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5. Example Bearing Damage in Motors

I Seizure

Damage Possible Causes Countermeasures

el lubnicatson method

Whea sudden |'|'.'|'_|hc'.;:|||_; QTS QUEIng -Pan [ubrication = Rview the hfmcant

rotation, the beannag becomes Fagessive [excessive preload) = Re-imvestigate the sultability of the beating
discodored, It operation continees, the -»,._x-'_r_-ssue .-,.a-l:jnai i .:'.-'.=|: s.uli'xlt--.}

) ) -Excessively small intemnal clegrance * Kewiew Me pizdoad, beanngclearante, and ditting
raoeway 1ings, relling elements, and Fritry of wate and delsis = Imptove the sealing mechanism
cage will soften, melt, and deform as -Booe precision of shaft and housing, = Check: the precision of the shalt and hodsing
jamage accumilates excessive shall bending « Imiprove The maantiveg methed

Phote 1 Phate 2

Part:  Inner fing of an angulsr contact badl bearing Part: Outer img.-m Photo 1

Symptom: Roceway discolodation, mting al ball pie intervals Symptom: Raceway. discalaration, melhig 51 Ratl pibc ol
Cause:  bxpessive peload Cause: | fncessive jredoad
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Photo 3 Photo 4

Part:  Balls and cage of Pholo 1 Part: liiskelie & deep grode Bl beackig

Symplom: Cage damaged by mething, bafls discobered and covered. by Sympbom: Gieass nearly depleted, carboniaten
SO il Cause:  Poip lubiication

Cause: Excessive peload

Photo 5 Photo &

Part: Insbdea deep groove bali Deaning Part: Cylinwfrical rolkes bedning

Symptom: (g2 damage, giease depleted cichinlyation Symptom: Sedrufe ol (olet at (g raceway sulace

Cause:  Poor lubncation Cause: Excessively small intemal clearance gencrated heat: from
matiaa al the dnnar fing and rales under high speed and
gt hoad

32




Creep

Damage Possible Causes Countermeasures

A phenomenan EANNIGS Where nsulficient mieriess

sy Appearanc

yocasionally with s ] OF Widl

Phota 7 Phato &

Part: Innes vieg of & spiseiical roller Beanng Part: Outer nng of 4 spherical iodler beating

Symplom: Cregp accompanied by scormg ol bofe suriace Symptom; Creep over efilite ciic rence ol oulside surlace
Cause: Insuflicient inlerference Cause:  Loose fif betweeh outers ring and housing
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I Electrical Erosion

Damage

Passible Causes

Countermeasures

When elecinc current passes thiough.a | -Blecine poteatial ditterence between | - Besign elecing cirouits that prevent current low

bearimg, arcing and burning occor | jyner and outed mgs
throughaut the thin ol lim a1 points of
coniacl belween the race and rolling
clements. The points of contact are

theawgh the bearimgs

High-frequency electie potential | = insulate the bearing

diffesence generatod by mstruments of

melted locally te form “fluting” or | Subsirates wsed near & beanng

grogve-like corrugations which can be
seen by the naked eye

Magmilication ol these grooves reveals
craiel-like depressions thal indicate
meting by apcing

Phato 9

Part:  Inner g ol g cylindicat jolles besing :
symptom: Befl pattern of slectiical crosion accompanied by
piis on the raceway s lace

Photo 11

Parl:  Inner ping ol a deep groeove
Ll Bsring

Symptom:. Fhiting ofihe faczway sullace (high irequency)

Frlargement

34

Photo 10

-Part:  Ballvol adeep guoove ball beanng

Symptam;: A dark colaf covering The enliie fall suiface

Photo 12
Part: Outersing of adeep groave ball bearing

“Symptom: Fhiting o i raceway sitlace (Wah liegeenty)



Motor Bearings Specification Request

Please contac! your nearest NSK branch with the tollowing:

& Basic Parameters

Application
E ‘Rotational Speed
)
E Cutput Max. : kw : Normal: kw
"g ‘Position [CJHonzontal [ Vertical []inclined (inchnation angle): b:
E Ambient Temp. | Range to. °C ; Morrnal: =C

Cooling Method | CIWater [J0il [JAr ; ] Other

Drive Side Bearing Non Drive Side Beating

Designation

Dimensions. Boedia g =Ousidediag  xWidh  mm Boedia ¢ xDutdedimg  «Widh  mm
& | lubrication Type | (] Grease (Brand: Y ; )0l (Brand: §
§ SealyShield Type: | [J0pen [ Shielded (27} [ Sealed (VY/ODU/DDW)
= Axial Fa: M ; Radial Fr: N
= | Load
o2 Rotor weight: kg ; Side magnetic force: N

Bearing Temp Min. - 5 : Max.: *C : Maormal - °C

Required Life Hours - {or) Years

Hotsing to mm o mm

Fitling
N shafl to mm to mm
% Shaft Hollow Dia. | ¢ mim (0 for non-hollow shafts) | @ mm {0 for non-hollow shafts)
5 | Shaft Matenal
g ‘Housing Material

Bearing pieload CiNene ; ] With preload : Type ([ Spring ¢ [ Shim / E]Ulhel. )

' . Location ( [C] Drive side / ] Mon drive side )

@ 10 help analyze the bearing load, please provide a layout and dimensions.

Matar Layout

Related Dimensions

Dislance From Bearing Center; mim
Uistance From Load Center o fronl Bearing Cener: mm
Dissance from Load Gerfer to Rear Bearing Center: mim
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Catalogues

“Self-Lube Bearings®

Catalogues
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MOTION & CONTROL"

NSK

D

BALL BEARI

i
A
?___.J
P4
v

[ www.nsk-literature.com/en/ball-bearing-units


http://www.nsk-literature.com/en/ball-bearing-units
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Catalogues

Plummer Blocks
and Accessories’

Catalogues
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MOTION & CONTROL®

NSK

|:7', www.nsk-literature.com/en/plummer-blocks-snn-series


http://www.nsk-literature.com/en/plummer-blocks-snn-series
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Product-Brochure

‘Rolling Bearings”

Product-Brochure
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MOTION & CONTROL"

NSK

|:|7' www.nsk-literature.com/en/rolling-bearings



http://www.nsk-literature.com/en/rolling-bearings
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Success Stories
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Industrial Fan Units

Optical Sorter

Success Stories
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MOTION & CONTROL"

NSK

Success Story
Industry: Power Generation
Application: Industrial Fan Units

Cost Savings: € 134,040

Introduction

An energy producer in the UK was experiencing frequent breakdowns due to bearing failure within two industrial fan units. The

critical assets were operating 24/7. On average the bearings on each fan unit failed every 3 months. NSK performed an application
review. The route cause of failure was attributed to incorrect bearing fixing arrangement. NSK recommended using high capacity
Spherical Roller Bearings used within SNN Plummer Blocks. A trial was conducted resulting in zero bearing failures over a 12

months period, with significant improvements in performance and reduced maintenance and associated downtime costs, with 4 times
greater life.

Key Facts

e Total Air Fan: direct drive overhung fan supported by
two Spherical Roller Bearings in Plummer Blocks

® Frequent bearing failure taking 3 engineers 10 hours
each time to repair, incurring high costs per breakdown

® Incorrect bearing arrangement (fixing wrong bearing)

® NSK Solution: High capacity Spherical Roller Bearings
within SNN Plummer blocks and split nitrile seals along with
recommendations on correct bearing location

® Four times longer bearing life with significant
downtime reduction, improved efficiency and equipment
reliability

T Industrial Fan Unit

Value Proposals

® NSK engineering conducted an Application Review ® Trial conducted, with NSK Engineering overseeing the
including a failed bearing examination from the drive and installation and implementation of NSK recommendations with
non-drive end bearings of one Fan Unit zero breakdowns in a 12 month period

® NSK recommended High Capacity Spherical Roller Bearings ® The customer benefited from increased productivity,
within SNN Plummer Blocks and split nitrile seals along with substantial loss of production savings and reduced
recommendations on correct bearing location. Furthermore maintenance down time

High Capacity Spherical Roller Bearings were chosen as the
internal design is more reliable for direct coupled overhung
industrial fan units, due to inner ring ribs providing

better roller guidance

L
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https://www.nskeurope.com/en/industries/industrial/power-transmission/industrial-fan-units.html

MOTION & CONTROL"

NSK

Success Story
Industry: Power Generation

Application: Centrifugal Pump
Cost Savings: € 28,970

Introduction

Key Facts

® Energy producer - water recirculation centrifugal pumps
® Frequently failures due to poor lubrication
® NSK Solution: DDU Sealed Deep Groove Ball Bearings

® Atrial was performed on 3 out of 20 pumps without any
failures for more than 6 months

® After changing to the NSK solution on all pumps no
failure occurred witin a period 12 months
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® Significant cost savings due to failure-free running
but also due to reduced material and maintenance cost

T Centrifugal Pump

Value Proposals

® Repeated failures on the pumps were recognised. The ® |nstead NSK proposed to use Deep Groove Ball Bearings
customer requested the local distributor to check the with DDU seals and a high temperature grease.

possibility to improve the lifetime of the bearings. o Atrial was performed on 3 pumps and the bearings have

® NSK and the local distributor performed a bearing been monitored for 6 months without any failures.
analysis on site and concluded that the failure occured due
to lack of lubrication. Considering the age of the equipment
and the poor condition of the seals, a design modification
to avoid the oil leaks was not considered.

e After changing to NSK Deep Groove Ball Bearings with
DDU seals and a high temperature grease on all pumps no
failure occurred within a period of 12 months period.
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https://www.nskeurope.com/en/industries/success-stories/centrifugal-pump.html

MOTION & CONTROL"

NSK

Success Story

Industry: Material Handling
Application: Optical Sorter

Cost Savings: 51,174 euros

Introduction

A customer in the recycling industry was experiencing regular failures of a mounted bearing unit on a conveyor of an optical
sorting machine. In the three months since the installation of the machine, a total of 5 bearing failures had been recorded. An

NSK applications engineer examined the application and determined that vibration and lubrication issues were causing the bearing
to fail prematurely. NSK recommended using SNN Plummer Blocks combined with NSKHPS Spherical Roller Bearings.

Key Facts

® Optical sorting machine
® Special mounted units failing prematurely

® Vibration causing grub screws to loosen and shaft to
spin on bearing inner ring

® No lubrication escape path causing excessive heat
generation

® NSK solution: SNN plummer blocks with NSKHPS Spherical
Roller Bearings
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® No bearing failures since NSK solution implemented

® Significant reduction in downtime and maintenance costs

T Optical Sorter Conveyor

Value Proposals

® NSK Application Engineering performed an Application ® NSK recommended using HPS Spherical Roller Bearings
Review following a Failed Bearing Analysis mounted on adapter sleeves in an SNN plummer block housing.
The adapter sleeve locking method means that the bearing

R . : - A
It was determined that vibration in the application had cannot become loose on the shaft even with vibration present

caused the grub screws to loosen, resulting in the shaft
spinning in the bearing inner ring ® NSK SNN plummer blocks are provided with a grease
escape hole as standard, meaning excessive grease build up

® |t was also noted that the type of mounted unit being is avoided

used had no grease escape path, causing excessive grease
build up resulting in high heat generation ® No failures recorded since the NSK solution was
implemented

L
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Innovative Products

Angular Contact Ball Bearings

Angular Contact Ball Bearings - Double Row

Ball Bearings - Prelubricated

Spherical Roller Bearings - NSKHPS Series

Spherical Roller Bearings for Vibrating Screens

Cylindrical Roller Bearings - NSKHPS Series

Self-Lube® Units

Triple-Lip Sealed Inserts

Self-Lube® — HLT Inserts

Plummer Blocks and Accessories - SNN Series

Roller Bearings for large Gearboxes

Innovative Products

89



90



MOTION & CONTROL*
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Angular Contact Ball Bearings - High
Performance

NSK's High Performance Angular Contact Ball Bearings for industrial machinery & pumps. Bearings designed for easy handling,
long-life, low vibration, & quiet running in application.

Product Features Benefits
e Optimised internal design e Long life
® High load rating - high tech polymers or brass machined ® High temperature capability
cage

® Polyamide up to 150°C

Ball centred cage ® PPS up to 190°C in continuous operation

High dimensional and running accuracy ® High reliability - internal design improves lubricant
® Universal facing is standard flow

® Reduced heat generation ensuring longer life &
reliability

® Reduced vibration & noise

® Easy handling & installation due to universal facing
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Condition Description Industries
® High Load ® Fans and Blowers
® High Temperature ® Industrial Pumps and Compressors
® Low Noise
® Vibration

2 Lol e[l 5oL

Description
72 Bearing Series
10 Bore number
Contact Angle (B: 40°)
EA Extra Capacity
T85 Cage

SU Arrangement (SU: Single Universal)

L Preload

NSK Europe - https://www.nskeurope.com
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NSK

Double Row Angular Contact Ball Bearings

The sealing system of double row angular contact ball bearings prevents the ingress of dirt and ensures an optimum service life.
They correspond, in structure and function, to a pair of single-row angular contact ball bearings in a back to

back (“O")arrangement.

Product Features
® Shields ZR: sheet steel discs

® Seals RSR: made of nitrile rubber reinforced with an
embedded steel disc

Condition Description

e Contamination

Benefits

e Contact seals providing excellent protection against
the ingress of contamination, reducing wear on the raceways
and ball surface, reducing noise, vibration and the risk of
lubricant failure

® Designed to accomodate radial and axial forces in both
directions

® Capacity to accept moment loading

® Other bearing variants available on request

e Outer and inner ring: diameter, width, threads etc.
e Contour options: crowned, gothic etc.

® Special seals

Industries

® Agriculture

NSK Europe - https://www.nskeurope.com
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Ball Bearings - Prelubricated BB with EA3
Grease

NSK's Long Life, Low Torque Ball Bearings - EA3 grease is pre-filled in shielded/sealed NSK ball bearings used in a wide range of
electric motors to maximise life and protection, but minimise noise and power loss, compared to bearings lubricated with
conventional greases.

Product Features Benefits
e Excellent oxidation and heat stability ® Provides long term lubrication even under elevated
. . temperatures
® Excellent rust prevention and water resistance

® Energy efficient

® Excellent low temperature characteristics
. ® Low torque/minimal power loss even at low starting
® Low noise.
temperatures
® NLGI consistency 3

® Minimal leakage and bearing rust in humid conditions

Negligible effect on rubbers and plastics . . )
g8 P ® Excellent resistance to varnish corrosion

® Retention and slumping prevention in vertical
applications

® Sealing effect helps prevent carbon dust particle
ingress

® Energy efficient

Condition Description Industries
® High Speed ® Domestic Appliances
® High Temperature ® Electric Motors
® Low Noise ® Industrial Pumps and Compressors
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® Power Tools

(e [os [z [ el e

Description

Basic Type & Series
Bore Diameter
Features

Internal Clearance

Noise Level

Lubricant

NSK Europe - https://www.nskeurope.com
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NSK

NSKHPS Spherical Roller Bearings

NSKHPS Spherical Roller Bearings are state-of-the-art material technology bearings, suitable for high speeds & loads. They can
enable equipment downsizing and are suitable for a wide variety of applications. Available with steel of brass cage.

Product Features Benefits
® Highest load rating SRB's ® Up to twice the operating life
® Optimum raceway design & surface finishing ® Up to 20% higher limiting speed
® Brass cage design (CAM) or strengthened steel cage (EA) ® Dynamic load rating: 25% higher
® High cleanliness Z-steel ® Lower maintenance cost and improved productivity

® Temperature stability: up to 200° C High load rating enables downsizing

40 mm to 260 mm bore size

Condition Description Industries
® High Load ® Fans and Blowers
® High Speed ® Food and Beverage
® High Temperature ® |ndustrial Pumps and Compressors
® Misalignment ® Material Handling

® Medical and Health Care

Description

232 Bearing type and series

w
(e)]

Bore

(@ Internal Design
Cage

Design of Rings

m

4 Design of Rings

c3 Radial Internal Clearance
S11 Special Specification

*H*

NSKHPS

NSK Europe - https://www.nskeurope.com
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Spherical Roller Bearings - Long-life
Vibrating Screen SRB

NSK's Long-Life Vibrating Screen Series of Spherical Roller Bearings are engineered specifically to withstand the harsh working
environments and frequent vibration of the mining, quarrying and construction industries. (Supersedes the CA series VS bearings).

Product Features Benefits

® Precision machined tough one piece brass ® Twice the service life of conventional bearings

cage, contoured roller pockets )
& P ® Reduced maintenance costs

® Improved surface roughness on rollers & inner & outer

ring ® High dynamic & static load ratings - load rating

increased by 1.25 times
® Special heat treatment rollers, prevent cracks from

vibrations & shock loads ® Dampened vibration & highly resistant to heavy or shock

loads

® Self aligning ability with floating guide ring ® High speed performance & low operating temperature rise

[ ]
controlled roller skew ® Better roller guidance & smooth running - reduced

® Internal radial clearance set at 2/3 1SO standard bearing damage from slippage, surface fatigue, flaking
bearings

® Outer dimensions set at 1/2 of ISO standard bearings

40mm - 200mm bore diameter

Condition Description Industries
® High Load ® Material Handling
® Misalignment ® Oil and Gas
® Vibration ® Paper

® Quarrying, Mining and Construction
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Description

Bearing type and series

Bearing Bore
Outer Ring with Groove & Oil Holes
Vibrating Screens + Special dimensional Tolerance + Radial Int

NSK Europe - https://www.nskeurope.com
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NSK

NSKHPS Cylindrical Roller Bearings

The new range NSKHPS Cylindrical Roller Bearings for Industrial Machinery are offered with four types of cages for various
general-purpose applications. The bearing life has increased up to 60% compared to conventional bearings. The NSKHPS bearings
contribute to reducing maintenance cost and facilitate the downscaling of related equipment.

Product Features Benefits
® Available with 4 different cages: ® Increased Bearing Life up to 60%
° ® Optimised Internal Design
® Pressed Steel Cage ® Reduction of maintenance Cost
® Machined Brass Cage ® Downsizing of related equipment

Polyamide Resin Cage
L-PPS Resin Cage

Condition Description Industries
e Contamination ® Electric Motors
® High Temperature ® Fans and Blowers
® Oil and Gas
® Paper

® Power Transmission
(s [os | e] 7] ] usar]

Description
NU3 Bearing
Bore
Internal Design
T7 Cage
c3 Internal Clearance

U537 NSKHPS

NSK Europe - https://www.nskeurope.com
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Self-Lube® Units

The Self-Lube® units are a versatile range of housings and inserts manufactured to NSK global specification for materials and
quality - all cast iron housings supplied with regreasing facility, capable of taking up initial misalignment during assembly. The
general housing types are pillow blocks, flange units, take-up units, cartridge units and hanger units. Suitable for a wide range
of industry applications.

Product Features Benefits

® Range of diverse casting and pressed steel housings (15 ® Simple cost effective bearing arrangement - units can
alternatives).* be regreased.

® Inserts - 3 main locking arrangements and 2 inner ring ® Can be used on fabricated and general engineering
length options.* equipment.

® Three main seal options - standard, triple lip & ® Secure shaft locking for all speed, load and vibration
flinger/standard. conditions.

® Postively located steel end cap available for units up e Effective sealing for all conditions and applications.

£0 60mm shaft. ® Protects from the dangers of rotating shaft ends.

® All cast iron housings supplied with regreasing
facility. <em>* For all options see Self-Lube®
catalogue</em>

Condition Description Industries
® Arduous Environments ® Agriculture
e Contamination ® Cement
e Corrosive Environment ® Fans and Blowers

® High Temperature Food and Beverage

Material Handling

Description

Misalignment

Triple Lip Seal (optional)

Locking options
(GS)) Seal Options

NSK Europe - https://www.nskeurope.com
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Triple-Lip Sealed Inserts

MOTION & CONTROL"®

NSK

NSK's Triple-Lip Sealed Inserts are perfect for applications where bearings are exposed to heavy dust and water contamination.

Product Features

o Nitrile rubber triple lip, bonded to protective pressed
steel shield

® Available for both setscrew and eccentric locking
collar insert options

® Large size range offered, including imperial options

® |nserts interchangeable with standard items

Condition Description

® Contamination

® Corrosive Environment

Benefits

® Longer bearing life through superior seal performance

® Extended relubrication intervals, greatly reducing
maintenance costs and increased productivity of machinery

® Simple implementation; ready replacement for existing
bearing units

e Mounting on the shaft with balled setscrew, providing
much greater resistance to loosening

Industries

® Chemical and Pharmaceutical
® Food and Beverage

® Material Handling

® Packaging

e Textile and Leather

Description
T Prefix
1045 Type & Series
1.1/4 Bore size
DEC Shaft lock type and inner ring length indicator
G Lubrication facility
HLT Suffix options

NSK Europe - https://www.nskeurope.com



MOTION & CONTROL*
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Self-Lube® - HLT Inserts

NSK's Self-Lube® HLT Inserts provide opportunities to reduce maintenance, downtime and replacement costs in operation at extreme
temperatures.

Product Features Benefits
® Special internal geometry; C5 internal clearance ® High performance grease and effective lubrication at
) extreme temperatures, with upper and lower limits of -40°C
® High performance Klueber grease R
and +180°C
¢ Durable silicone rubber seals e Efficient sealing and protection at extreme
® Steel cage material temperatures (-40°C and +180°C)
® Interchangeable with standard Self-Lube® inserts ® Steel cage and special internal features designed to
function at temperature extremes
® Increase radial clearance (C5) between balls and
raceways to help prevent radial pre-load
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Condition Description Industries =
-
® High Temperature e Fans and Blowers il
—
® Food and Beverage <
wn
® Material Handling
® Packaging
o Utilities
Description

Prefix
Type & Series
Bore size
DEC Shaft lock type and inner ring length indicator
Lubrication facility
- Suffix options

NSK Europe - https://www.nskeurope.com
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Plummer Blocks and Accessories - SNN Series

NSK modular SNN housing range offers various technical options to match the needs of the most demanding applications. The
components are easy to fit, remove and maintain. Equipped with NSK high performance bearings, SNN split housings will support you
in achieving your cost reduction plans.

Product Features Benefits
® Equipped with 2 Lubrication holes and 1 Draining hole ® Easy assembly, easy alignment
e Solid corners in the base for locating pins ® High rigidity (minimises deformation of the bearing
® Square shape and centre marks seat)
o High grade casting - allows 5 different sealing e Comprehensive range of sealing & arrangements to match
) . ) all needs
arrangements:- Double lips seals- V-ring seals- Felt seals-
Labyrinth seals- Taconite seals ® Good heat transfer

® Same housing can be used with both double row
self-aligning ball bearings or double row spherical roller
bearings

SNN Series

Low maintenance costs

Condition Description Industries
e Contamination e Cement
® Fitting ® Fans and Blowers
® High Load ® Power Transmission
® Lubrication e Steel and Metals

® Misalignment

SNN | 511-609
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Description

S\ Housing Code

511-609 i

NSK Europe - https://www.nskeurope.com
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Roller Bearings for large Gearboxes -
large-size TRB & CRB

NSK has developed a range of long-life, large-size taper & cylindrical roller bearings for gearboxes in large industrial machinery
such as wind power generators & mining machinery. Its special material & customised heat treatment technology decrease early
damage caused by white structure flaking. Under such conditions, the bearings' life can be enhanced seven times in comparison to
conventional bearings.

Product Features Benefits
® Special material: optimised chemical composition ® High resistance to white structure flaking
e Customised heat treatment process ® Increased fatigue life compared to standard bearings
® Available TRB and CRB ® Increased level of residual stress leads to higher
. . . material resistance
® Black oxide coating available on request
® Interchangeable with standard products ® High fracture toughness
® High dimensional stability
Condition Description Industries
e Compact Environment ® Power Generation
® High Load ® Power Transmission
® Lubrication ® Quarrying, Mining and Construction

® Wind Energy

NSK Europe - https://www.nskeurope.com
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NSK SALES OFFICES EUROPE, MIDDLE EAST AND AFRICA

UK
NSK UK Ltd.
Northern Road, Newark

Nottinghamshire NG24 2JF
Tel. +44 (0) 1636 605123
Fax +44 (0) 1636 643276
info-uk@nsk.com

France

NSK France S.A.S.
Quartier de I'Europe

2, rue Georges Guynemer
78283 Guyancourt Cedex
Tel. +33 (0) 1 30573939
Fax +33 (0) 1 30570001
info-fr@nsk.com

Germany, Austria, Benelux
Switzerland, Nordic

NSK Deutschland GmbH
Harkortstralle 15

40880 Ratingen

Tel. +49 (0) 2102 4810

Fax +49 (0) 2102 4812290
info-de@nsk.com

Italy

NSK Italia S.p.A.

Via Garibaldi, 215
20024 Garbagnate
Milanese (MI)

Tel. +39 02 995 191
Fax +39 02 990 25 778
info-it@nsk.com

Middle East

NSK Bearings Gulf Trading Co.
JAFZA View 19, Floor 24 Office 2/3
Jebel Ali Downtown,

PO Box 262163

Dubai, UAE

Tel. +971 (0) 4 804 8205

Fax +971 (0) 4 884 7227
info-me@nsk.com

Poland & CEE

NSK Polska Sp. z o.0.
Warsaw Branch

Ul. Migdatowa 4/73
02-796 Warszawa
Tel. +48 22 645 15 25
Fax +48 22 645 15 29
info-pl@nsk.com

Russia

NSK Polska Sp. z 0.0.

Russian Branch

Office I 703, Bldg 29,

18" Line of Vasilievskiy Ostrov,
Saint-Petersburg, 199178

Tel. +7 812 3325071

Fax +7 812 3325072
info-ru@nsk.com

Please also visit our website: www.nskeurope.com

Global NSK: www.nsk.com

© Copyright NSK 2021 / Ref: SB-UT/A/D/04.21

MOTION & CONTROL

NSK

South Africa

NSK South Africa (Pty) Ltd.
25 Galaxy Avenue

Linbro Business Park
Sandton 2146

Tel. +27 (011) 458 3600
Fax +27 (011) 458 3608
nsk-sa@nsk.com

Spain

NSK Spain, S.A.

C/ Tarragona, 161 Cuerpo Bajo
2a Planta, 08014 Barcelona
Tel. +34 93 2892763

Fax +34 93 4335776
info-es@nsk.com

Turkey

NSK Rulmanlari Orta Dodu Tic. Ltd. Sti.
Cevizli Mah. D-100 Giney Yan Yol
Kuris Kule Is Merkezi No:2 Kat:4
Kartal - Istanbul

Tel. +90 216 5000 675

Fax +90 216 5000 676
turkey@nsk.com





