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High-performance, long-life features enhance the 
value of industrial machinery while achieving 
environmental friendliness and energy conservation.
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NSK Super Precision Sealed Bearings
dramatically improve the value of 
industrial machinery.

Combine high reliability and long life
Sealed bearings prevent entry of foreign matter and grease 
scattering, and ensure high reliability and extended grease life.

Contribute to clean manufacturing and 
the global environment

Unlike oil lubrication, grease lubrication requires no air and 
therefore saves energy, and since there is no contamination from 
oil mist, manufacturing environments can be kept clean.

Extensive product lineup

NSK Super Precision Sealed Bearings offer an extensive product 
lineup for various applications and are widely used in such parts 
as machine tool spindles, live centers, ball screw support, and 
motor spindle applications.

Considerably reduce assembly time

Bearings are packaged after washing and greasing.
Therefore, the bearings can be mounted into machines 
immediately after unpacking, and this enables you to shorten the 
time required for assembly.

Our Solutions -
Your Advantage

NSK Super Precision Sealed Bearings deliver high performance while also delivering the benefits of 
improved efficiency on the manufacturing floor and environmental friendliness.
These bearings take advantage of NSK’s unique technology and know-how and contribute to 
enhancing the quality of all industrial products, as well as conserving resources and energy.
NSK’s advanced technology provides problem-solving solutions for mechanical industry applications 
and manufacturing operations.
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SOLUTION-1

NSK Super Precision Sealed Bearings 
improve the performance of all the units of 
industrial machinery.

Spindle MotorsMachining Centers Lathes

Sealed Angular Contact 
Thrust Ball Bearings for 
Ball Screw Support

Sealed Precision 
Spacers

Super Precision 
Sealed Angular 
Contact Ball Bearings 
(Standard Series)

Super Precision 
Sealed Angular 
Contact Ball Bearings 
(ROBUST Series)

Super Precision 
Sealed Angular 
Contact Ball Bearings 
(ROBUST Wide Series)

1 2 3 4 5

Other applications: centrifuges, semiconductor manufacturing equipment, etc.
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Packaging after washing and greasing dramatically   reduces manufacturing lead times.
SOLUTION-2

Approx.20 min

Open type bearings:

NSK Super Precision Sealed Bearings are sealed and 
packaged after washing and greasing. Unlike open type 
bearings, no complicated degreasing, measuring, and 
regreasing are required before mounting. Consequently, the 
bearings can immediately be mounted after unpacking, 
leading to significantly reduced manufacturing lead times.

Can be mounted to a spindle 
immediately after unpacking because 
bearings are washed and greased.

Unpacking Mounting to spindle

Approx.5 min

1/4
Sealed bearings:

Bearing
mounting time:

Four times faster!

Compared with NSK’s
conventional models( )

Degreasing in advance eliminates the necesity to control bearings afterward.2
Advantage

Pre-packed grease eliminate the necesity to measure the weight of the grease and 

to rotate by hand.3
Advantage

Eliminating degreasing and greasing processes shortens the mounting time to 

1/4 that required for NSK’s conventional bearings.1
Advantage

Mounting to spindleUnpacking GreasingDegreasing
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SOLUTION-3

Advantages of grease lubrication
(compared with oil lubrication):

2. Longer grease life1. Air consumption to be zero

Grease lubrication contributes to a clean manufacturing   environment while protecting the global environment.

All NSK Super Precision Sealed Bearings use grease 
lubrication. Unlike oil lubrication, intermittent oil mist 
is not required, so manufacturing environments can be 
kept clean. In addition, no oil drops onto machining 
work during cutting.

Improve manufacturing 
environments

Contribute to energy savings

No
oil loss

No
oil mist

No
oil drops For oil-air lubrication:

Air consumption for lubrication

20–30 NL/min 
for each row of bearings

For grease lubrication:
Air consumption for lubrication

Grease life for sealed ROBUST wide series bearings is 

 longer than that of open type ROBUST series bearings.
0 NL/min

1.7 times
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Higher reliability and longer life for industrial machinery.

Standard Series

ROBUST Series

ROBUST Wide Series
Low heat generation

Features of Super Precision Sealed Angular Contact Ball Bearings

Long life Interchangeable

High speed

Standard Series (open)

Standard Series (sealed)

ROBUST Series (open)

ROBUST Series (sealed)

ROBUST Wide Series

0 1 2 3

Comparison of
grease life by series

SOLUTION-4-1

Grease life:
1.5 times

Long life Interchangeable
Grease life:
1.5 times

High speed Ultra-long life
Grease life:
1.7 times

Test conditions
Bore diameter: 65 mm
Ceramic ball specification
Speed: 18 000 min–1 (dmn = 1 480 000)
Lubricant: MTE grease

Test conditions
Test bearings: 70BER19HTXV1V
Grease: MTS (15 % of internal space)
Arrangement: DB
Preload at mounting: 140 N 
Axial rigidity: 100 N/µm

Non-contact seals designed by NSK prevent grease 
loss and maintain bearing lubrication over long 
periods of time.

Non-contact seals with limited clearance between 
the seal and inner ring facilitate high-speed 
operation.
By preventing the entry of foreign matter and loss of 
grease in the bearings, sealed bearings maintain 
good lubrication and therefore ensure long life.

ISO compliant, basic series of Super Precision 
Sealed Angular Contact Ball Bearings. Grease life is 
1.5 times longer than that of open type bearings.

Super Precision Sealed Angular Contact Ball 
Bearings ensure high performance, including high 
speed, low heat generation, and long life using NSK’s 
optimized design technology. Grease life is 1.5 times 
longer than that of open type ROBUST Series 
bearings.

ROBUST Wide Series obtain 1.7 times longer grease 
life relative to sealed ROBUST Series, as it’s possible 
to put more grease into ROBUST Wide Series.

0 2 000 4 000 6 000 8 000 10 000 12 000 14 000 16 000 18 000

Long life

Sealed bearings deliver the same low heat 
generation as open type bearings due to the special 
internal design.

Open type
ROBUST Series

Sealed ROBUST
Series

ROBUST Wide
Series

Comparison of grease life between open type
and sealed bearings

Grease life, hours

Speed, min–1
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NSK’s test data

Comparison of temperature rise between open type
and sealed bearings

NSK’s test data

ROBUST Wide Series
Sealed ROBUST Series
Open type ROBUST Series
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SOLUTION-4-2

Long lifeLong lifeHigh seal performance

12

Features of Sealed Angular Contact Thrust Ball Bearings for Ball Screw Support

Sealed Angular Contact Thrust Ball Bearings achieve 
three times longer rolling fatigue life than that of 
SUJ2 steel (Z Steel) by using NSK’s own high purity 
steel (EP Steel). EP Steel not only shows improved 
purity, but also exhibits reduced non-metallic 
inclusions to dramatically improve bearing reliability. 

Low-contact seals are used to offer high-speed 
performance and dust resistance. Rings made of high 
purity steel (EP Steel) ensure long life.

Test conditions
Bearings:   30 ×   62 × 15 mm, Arrangement: DFD, Preload: 4 500 N, 
Temperature: ambient, Speed: 3 000 min-1

φφ

φφ

Comparison of grease leakage

Grease life of both sealed bearing and open type 
bearing are longer than that of calculated value.
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1 000 min–1  (0.047 million dmn)
2 000 min–1  (0.094 million dmn)
3 000 min–1  (0.141 million dmn)

0 5 000 10 0001 000 2 000 3 000 4 000 6 000 7 000 8 000 9 000

Dust resistant

Low heat generation

Open type bearings Sealed bearings

NSK’s test data

Test conditions
Bearings:   30 ×   62 × 15 mm, Arrangement: DFD, Preload: 4 500 N, 
Temperature: ambient

Comparison of bearing temperature

Open type bearings Sealed bearings

NSK’s test data
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Oxide particle size, µm

Test conditions
SUJ2 EP
≥3 µm  40C.
>5 µm    5C.
>10 µm  0C.
 [O] : (5.5) ppm
1 200 View

EP Steel
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Test conditions
SUJ2 Z
≥3 µm  404C.
>5 µm  100C.
>10 µm    8C.
 [O] : (8) ppm
1 200 View

Z Steel

Oxide particle size, µm

Purity comparison through image analysis

Fatigue life: subsurface originated flaking test
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Test conditions (Bearing: 6206)
P/C: 0.71
Speed: 3 900 min–1

Lubrication: Forced 
circulation lubrication

Z Steel
EP Steel

NSK’s test data

Open type
bearings

Sealed
bearings

Comparison of grease life between open type
and sealed bearings

Life, hours

NSK’s test data

Low-contact seals prevent dust from entering the 
bearings. As the bearing is fitted with seals and 
prepacked with grease, grease loss is kept to a 
minimum.

Adopts NSK’s own low-contact DG seals for high-
speed performance; minimizes temperature rise 
compared with open type bearings.

φφ
Test conditions
Bearings:   30 ×   62 × 15 mm, Arrangement: DBD, Preload: 4 500 N, 
Temperature: room temperature, Speed: max 4 500 min–1

Calculated grease life: 
3 900 hours Terminated

Terminated



Sealed Precision Spacers Special grease for Sealed Angular Contact Ball Bearings

SOLUTION-4-3 SOLUTION-4-4

Numbering system

X  65 - MTV 10

Nominal bore diameter

Spacer symbol Dimension symbol

10: 10 Series
19: 19 Series

10 Series: 30–120
19 Series: 30–110 Type symbol

13 14

Oil outlet

Sealed spacerLabyrinth structure

Improved environmental responsiveness

NSK developed sealed precision spacers with a 
special double structure of a seal plus labyrinth. The 
labyrinth is designed with minimal clearance between 
inner and outer ring section. The double structure 
improves reliabilty against the entry of foreign matter.

High reliability

The double structure of a seal plus labyrinth spacer 
provides superior resistance against dust and 
coolant from entry into the bearings.

Configuration example
NSK suggests a triple-seal configuration—a labyrinth seal, which consists of a retaining cover and an inner-ring 
spacer, provides the first seal, followed by the sealed precision spacer with NSK’s special double structure seal. 
This prevents the entry of foreign matter to realize higher reliability.

Grease characteristics

Grease features

Barium complex

Ester oil

20

2

>200

0.4

1.0

Urea

Mixed synthetic oil

40˚C

25˚C, 60W

99˚C × 22H

100˚C × 24H

22

2-3

>220

0.3

0.4

JIS K 2220
5.19

JIS K 2220
5.3

JIS K 2220
5.4
 

JIS K 2220
5.7

JIS K 2220
5.6B

Item

Application

Test conditions MTS MTE Test method

Thickener

Base oil

Kinetic viscosity of base oil
(mm2/S)

Worked penetration

Dropping point (˚C)

Evaporation (mass %)

Oil separation (mass %)

MTS: For high-speed operation. Contains urea thickener and exhibits high-heat 
         insulating properties for machine tool spindles.

MTE: For high-speed operation. Formulated to handle high loads for machine tool spindles.

AS2: For low-speed and heavy load applications, such as bearings for ball screw supports.

Lithium soap

Mineral oil

130

2

>185

0.24

2.8

AS2

Machine tool spindles Machine tool spindles Ball screw supports

Oil outlet   3
(two places)

φ

Outer-ring spacer
(SUJ2)

Seal
(Nitrile rubber, SECC)

Inner-ring spacer
(SUJ2)

Structure of precision sealed spacers

Handling precautions
Note that an inner-ring spacer and an outer-ring spacer can be 
separated, so take care that rubber seal does not fall out or 
sustain damage during handling.

By setting up sealed spacer in both sides of 
bearings, it prevents grease inside bearings from 
scattering to outside.

High seal performance



15 16

Configuration of Super Precision Sealed Angular Contact Ball Bearings

Outer Ring Guided 
Phenolic Cage (TR, T) 
with excellent stability 
under high-speed operation

Ball Guided Polyamide Cage
(TYN) designed by NSK

Type Ring

SUJ2SUJ2

Rolling elements

SUJ2 Ceramics

S

H

SHX CeramicsX

Polyamide 46
(TYN)

Cage

MTE
MTS

GreaseSeries

20,29

Ring

SUJ2

Rolling elements

SUJ2EP Polyamide 66

Cage Grease

AS2

Super Precision Sealed Angular Contact Ball Bearings (Standard Series)

Super Precision Sealed Angular Contact Ball Bearings (ROBUST Series)

Super Precision Sealed Angular Contact Ball Bearings (ROBUST Wide Series)

Sealed Angular Contact Thrust Ball Bearings for Ball Screw Support

Type Ring

SUJ2SUJ2

Rolling elements

SUJ2 Ceramics

SUJ2 specification

Ceramic ball specification

Phenolic
(TR)

Cage

MTE
MTS

GreaseSeries

10,19

Type Ring

SUJ2SUJ2

Rolling elements

SUJ2 Ceramics

S

H

SHX CeramicsX

Polyamide 46
(TYN)

Phenolic (T)

Cage

MTE
MTS

GreaseSeries

10,19

Rolling elements
Ceramics
SUJ2

Cage
Phenolic

Seal (Black)
Nitrile rubber, SECC

Seal (Black)
Nitrile rubber, SECC

Seal (Black)
Nitrile rubber, SECC

Seal (Black)
Nitrile rubber, SECC

Seal (Black)
Nitrile rubber, SECC

Ring
SUJ2

Rolling elements
Ceramics
SUJ2

Cage
Phenolic
Polyamide

Seal (Brown)
Nitrile rubber, SECC

Seal (Brown)
Nitrile rubber, SECC

Ring
SUJ2
SHX

Rolling elements
Ceramics
SUJ2

Cage
Polyamide

Seal (Brown)
Nitrile rubber, SECC

Ring
SUJ2
SHX

Rolling elements
SUJ2 Cage

Polyamide

Ring
SUJ2EP
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Bangkok tel: 02641-2150
NSK BEARINGS MANUFACTURING (THAILAND) CO., LTD.

Chonburi tel: 038-454-010
SIAM NSK STEERING SYSTEMS CO., LTD.

Chachoengsao tel: 038-522-343
NSK ASIA PACIFIC TECHNOLOGY CENTER (THAILAND) CO., LTD.

Chonburi tel: 038-454-631
Vietnam:
NSK VIETNAM CO., LTD.

Hanoi tel: 04-955-0159
NSK REPRESENTATIVE OFFICE

Ho Chi Minh City tel: 08-822-7907
Europe
NSK EUROPE LTD. (EUROPEAN HEADQUARTERS) www.eu.nsk.com

Maidenhead tel: 01628-509-800
France:
NSK FRANCE S.A.S

Paris tel: 01-30-57-39-39
Germany:
NSK DEUTSCHLAND GMBH

Düsseldorf tel: 02102-4810
NSK PRECISION EUROPE GMBH

Düsseldorf tel: 02102-4810
NEUWEG FERTIGUNG GMBH

Munderkingen Plant tel: 07393-540
Italy:
NSK ITALIA S.P.A.

Milano tel: 0299-5191
INDUSTRIA CUSCINETTI S.P.A.

Torino Plant tel: 011-982-4811

Worldwide Sales Offices
Netherlands:
NSK EUROPEAN DISTRIBUTION CENTRE B.V.

Tilburg tel: 013-4647647
Poland:
NSK EUROPE LTD. WARSAW LIAISON OFFICE

Warsaw tel: 022-645-1525
NSK BEARINGS POLSKA S.A.

Kielce Plant tel: 041-366-5001
NSK EUROPEAN TECHNOLOGY CENTER, POLAND OFFICE

Kielce tel: 041-366-5812
NSK STEERING SYSTEMS EUROPE (POLSKA) SP.ZO.O.

Walbrzych tel: 074-664-4101
Spain:
NSK SPAIN S.A.

Barcelona tel: 093-433-5775
Turkey:
NSK RULMANLARI ORTA DOGU TIC. LTD. STI.

Istanbul tel: 0216-355-0398
United Kingdom:
NSK BEARINGS EUROPE LTD.

Peterlee Plant tel: 0191-586-6111
NSK EUROPEAN TECHNOLOGY CENTRE

Newark tel: 01636-605-123
NSK UK Ltd.

Newark tel: 01636-605-123
NSK PRECISION UK LTD.

Newark tel: 01636-605-123
NSK STEERING SYSTEMS EUROPE LTD.

Maidenhead tel: 01628-509-800
North and South America
NSK AMERICAS, INC. (AMERICAN HEADQUARTERS)

Ann Arbor tel: 734-913-7500
Argentina:
NSK ARGENTINA SRL

Buenos Aires tel: 11-4704-5100
Brazil:
NSK BRASIL LTDA. www.br.nsk.com

São Paulo tel: 011-3269-4786
Canada:
NSK CANADA INC. www.ca.nsk.com

Toronto tel: 905-890-0740
Mexico:
NSK RODAMIENTOS MEXICANA, S.A. DE C.V. www.mx.nsk.com

Mexico City tel: 55-5390-4312
United States of America:
NSK CORPORATION www.us.nsk.com

Ann Arbor tel: 734-913-7500
NSK AMERICAN TECHNOLOGY CENTER

Ann Arbor tel: 734-913-7500
NSK PRECISION AMERICA, INC. www.npa.nsk.com

Franklin tel: 317-738-5000
NSK STEERING SYSTEMS AMERICA, INC. www.nssa.nsk.com

Bennington tel: 802-442-5448
NSK LATIN AMERICA, INC. www.la.nsk.com

Miami tel: 305-477-0605

For more information about NSK products, please contact:
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High-performance, long-life features enhance the 
value of industrial machinery while achieving 
environmental friendliness and energy conservation.


