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Introduction

As technology has moved forward in various industries such as liquid crystals and semiconductors
in recent years, it has become imperative to develop products that meet every one of our
customers’ needs.

NSK Motion and Control products reflect our corporate commitment to being environmentally
responsible. While we improve the functionality and performance of various industrial machines with
our unique core technologies—including clean technology, surface treatment technology, lubrication
technology, precision guiding technology, and precision machining technology—our products also

save energy and help preserve the environment.

NSK’s bearings, ball screws and NSK linear guides, for special environments, were launched in 1998
as the SPACEA™ Series. We have since focused on technological development and introduced various
products, such as the world’s first titanium alloy bearings and linear guides. In order to respond quickly
to our customers’ needs, we have also expanded our inventory lineup and established a system that
enables delivery of products within one month.

As a result, our products have been used extensively in a wide variety of industries, such as liquid

crystals, semiconductors, food, medicine, steel, and chemicals, earning exemplary reputations.

NSK is a comprehensive manufacturer that provides not only bearings but also precision products.
This new catalog was compiled for customers to use NSK'’s products, including bearings and precision

products, in special environments with optimal specifications and under optimum conditions.

This comprehensive catalog was made for easy selection of a wide range of SPACEA products, with
newly added content related to the SPACEA™ Series, including product dimensions/accuracy,

lubricants and materials.
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The SPACEA™ Series—responding to extreme,
special environments

The NSK SPACEA" Series was developed with vacuum lubrication technology, materials technology, Table of Contents

and thin-film technology for space exploration equipment. PR -
Our lineup of bearings, ball screws and NSK Linear Guides® for special environments will meet the
strict requirements for harsh operating conditions, offering high functionality and quality. The high- el e

quality SPACEA™ Series is applicable in vacuum, corrosive, clean, high-temperature, non-magnetic,
and radiation-resistant environments, among others. Research and Development

SPACEA" Series

SPACEA" Bearings

‘ , ‘ y SPACEA" Bearings

The SPACEA™ Series is adaptable to a wide variety of
applications, including machinery for semiconductors, LCDs, Inventory
hard disk production, pharmaceutical/cosmetics production,
and ceramics/chemistry/optical apparatuses. The Series
consists of optimum bearings, ball screws and NSK Linear
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® Food processing machinery Manufacture Introduction

@® Medical instrument semiconductors, LCD panel
PDPs, and hard disks -

® Food processing machine ! SPACEA" Series Ball Screws and NSK Linear Guides®--P72-103

@ Cleaning equipment for i
i f ' Applications of SPACEA™ Series Bearings

® Coiweyors SPACEA" Series Ball Screws and NSK Linear Guides®--P72-73
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® Food processing machinery

"\,

@ Transporters in clean rooms Product Information
® Woodworking machinery

® Production machinery for Applications of
@ Tire buffs

semiconductors and LCD SPACEA" Series Ball Screws and NSK Linear Guides®---P102-103
panels, and conveyors in

machinery Appendices
@ Hard disk producti
@ Solar cell prod

® Welding lines

@ Graphite processing machinery chinry

. Specification Inquiry
@ Laser machinery chinery

1 Non-magnetic iah-
nag Application Application High t'emperature
reqUIrement environments

¥ o Application Pl
f = . @ Electron beam rendering devices environments ® Kilns
—

@ Electron beam aligners @ High-temperature

@ Production machinery for semiconductors,
conveyors

LCD panels, PDPs, and hard disks
@ Vacuum evaporation devices

@ Inspection equipment

@® Semiconductor

production machinery

@® Vacuum robots .
@ Kiln cars

@ Space exploration equipment

Applicable in a variety of operating conditions, responding to a broad range of applications.




NSK Global Network SPACEN

NSK'’s global network is the key to our ability to develop innovative products
that incorporate the latest technologies.

The network connects each sales branch, distribution center, production facility, and technology center and enables us to © Hoadquarters
gather the latest information from each location. @ sales office
Data is instantly accessible to every part of the network, resulting in products of the highest quality. () Plant

Our global system also includes activities such as receiving and processing orders, shipping products, and supplying © Technical office
technical support.

No matter how difficult or complex the challenge, NSK is able to

. . Peterlee 000 Beijing Q Edmonton @
respond immediately. Newark 000 Shanghai (51 %) Vancouver @
Maidenhead @ @ Kunshan Q00 Montreal @
Coventry (%) Guangzhou @ Toronto Q
Warsaw [+) Anshun QU Ann Arbor Q@ L ©
y Kielce [*Y*1*) Zhangjiagang © Chicago [+
NSK’s gIoF)aI network mean.s excellent products Leipzig ° Suzhou P e () -
and superior customer service. Ratingen Q Dongguan (%) Clarinda (S]¥)
Stuttgart o Hong Kong (] Indianapolis @
. . . Munderkingen @ © Seoul Q Franklin ()
NSK has established a communication system that Paris © Kumi © Liberty ° ? .
links the major markets of the world in Europe, Asia, Milagl © Changwon ~ @©@ San Jose . 2@ SR 1
Torino QU Taipei () Los Angeles@ ' q
Japan, and the Americas. We use this highly Barcelona @ Taichung o Atlanta’ @ ’
. . . Istanbul Chennai QU Troy Q ‘ T
developed system to share information, in real time, Bangkok 00 Miamiie, Qua T s 1‘ ¥
X Chachoengsao @ @ Mexico Cit ‘#
related to changes and trends in each market. As a Chqnbw-,,? QU /
- _Prai o

result, we can react quickly to meet changing

Balakong o
Kuala Li

customer needs, supplying the best, high-quality
products. Our global network makes NSK a truly
global company. We are able to transcend
borders and other restrictions to meet the

needs of our customers around the globe.

Adelaide @ elo Horizonte @

L4 Melbourne @ Sao Paulo Q
Brisbane @ Suzano [*]*)
Sydney @ Joinville Q
Auckland @ Porto Alegre @

ohannesbur
9@ Buenos Aires @
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NSK Research and Develqpment SPACEAN

Extensive commitment to research and development through a network of four bases
in the United States, Europe, and Asia, with Japan as the nucleus.

NSK’s R&D centers concentrates on enhancements in the core technologies
of tribology, materials technology, analytical technology, and mechatronics.
These are the basis for the development of NSK’s current and future
product lineups. We have been working intensely on basic technologies that
will be required to develop the next generation of products.

Titanium alloy bearings

NSK K1" Seal (molded-oil)

Bearing Technology Center
(Japan)
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PACEA" Series bearings, ball screws and
NSK Linear Guides® are technology-driven
products that continue to evolve, supported by
advanced technologies developed in the NSK
R&D centers. Lubrication technology, materials
technology, and evaluation technology are
integrated to create new SPACEA™ products.

a

@ Lubrication technology

Clean lubricant V-DFO

Special solid lubricant

Vacuum high-temperature solid lubricant

Clean greases: LG2, LGU

@ Materials technology

High corrosion-resistant, non-magnetic stainless steel: ESA
High hardness titanium alloys

High corrosion-resistant ceramic materials

Fiber-reinforced, high corrosion-resistant fluororesin materials
High corrosion-resistant, long-life stainless steel: ES1

@ Evaluation technology

In-vacuo rotation/direct-acting tester

Clean environment rotation/direct-acting tester

Corrosive environment bearing endurance tester
Dust-contaminated environment direct-acting tester

Test rig for bearings for vacu

SPACEA" Series bearings

-

European Technology Centre American Technology Center
(England) (USA)
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Wide range of product variation with high quality and high functionality

NSK’s SPACEA™ Series bearings for special environments have a wide array of product variation
applicable to vacuum environments, corrosive environments, clean environments, high-temperature
environments, non-magnetic requirement and dust-contaminated environments.

The SPACEA™ Series offers high quality and high performance in severe operating environments,
throughout a wide range of applications and in all kinds of machines and apparatuses.

Optimal bearings for particular applications can be found in the SPACEA™ Bearing Selection Guide on pages 12—15.

Vacuum
~ environments

Corrosive
environments

i Clean
. environments

SEAEN

SPACEA" Series Béﬁng\s

High-temperature ‘Dust-contaminated
environments environments
L
-
——
Non-magnetic
requirement

—

SEACEN
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@ SPACEA" Series Bearings

SPACEN

Inventory

NSK’s SPACEA" Series bearings for special environments are optimal for applications in operating environments that are
too severe for ordinary bearings, such as semiconductor/FPD/hard-disk production machinery, food processing machinery,
medical/cosmetics production machinery, and ceramics/chemistry/optical apparatuses.

ﬂcuum environments )
T —

® Corrosion resistant
- High corrosion-resistant, non-magnetic stainless steel ESA bearings
- All-ceramic bearings (oxide-based ceramics)

- All-ceramic bearings (carbide-based ceramics)

® Clean

- DL2 clean grease-packed bearings

- Clean lubricant V-DFO bearings

- Bearings with self-lubricating fluororesin cages
- YS bearings with MoS, self-lubricating cage

® High-temperature
All-ceramic bearings - YS high-temperature bearings with spacer joints

- SJ high-temperature bearings with solid lubrication YS high-temperature bearings

. with spacer joints
® Non-magnetic pacer]

- High corrosion-resistant, non-magnetic stainless ESA bearings
- Completely non-magnetic titanium alloy bearings
- All-ceramic bearings (oxide-based ceramics)

sive environm
T ——

@® Water environments

- Stainless steel bearings

- Molded-OQil" bearings

- Hybrid bearings

- Corrosion-resistant coated bearings
(Nickel coating)

Stainless steel bearings

@ Alkali and weak acid environments

- High corrosion-resistant, non-magnetic stainless steel
ESA bearings

- All-ceramic bearings (oxide-based ceramics)

@ Strong acid and reactive gas environments
- Aqua-Bearing”—high corrosion-resistant resin bearings
- All-ceramic bearings (carbide-based ceramics)

Aqua-Bearing"—
high corrosion-resistant resin bearings

10|NSK

@® Normal atmosphere, room temperature

- LG2/LGU clean grease-packed bearings

® Normal atmosphere, high-temperature/
vacuum, medium-temperature

- DL2 clean grease-packed bearings

@ s\ C

SPACEA" Se ries Bearings
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® Vacuum, high-temperature Bearings with self-lubricating
- YS bearings with MoS, self-lubricating cage fluororesin cages

- Bearings with self-lubricating fluororesin cages

- Clean lubricant V-DFO bearings

)

SJ high-temperature bearings
with solid lubrication

< High-temperature >

® Normal atmosphere, high-temperature
- KPM high-temperature grease-packed bearings

( sBuliesq seues , VIOVAS

@® Vacuum, high-temperature
- YS high-temperature bearings with spacer joints
- SJ high-temperature bearings with solid lubrication

Clean lubricant
V-DFO bearings

€on-magnetic ?

- High corrosion-resistant, non-magnetic stainless
steel ESA bearings

- Completely non-magnetic titanium alloy bearings
- All-ceramic bearings

Completely non-magnetic
titanium alloy bearings

—

‘ust-cpntaminatei >

@® Normal atmosphere, dust-contaminated
- Molded-Oil" bearings

=

——

i Molded-Oil" bearings
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® SPACEA" Bearing Selection Guide-I SPACEN

1. Select the most appropriate bearing with the following selection flow chart.

(D Select the group of \ ' @Find the bearings that suit (3 Select the bearing most ' @Follow the operating i - ®Determine the bearing
bearings appropriate for » | your operating conditions. » appropriate in terms of » ‘ instructions that are » number for making your
your operatlng environment | availability and price. - provided. inquiry.

o
[0]
g
@ Operating conditions @ é
. @ . Degree of vacuum Operating temperature Cleanliness() Limiting rotational speed Limiting load ® ©) ~SPeCIfl9atlons ®
Operating environment Product name Pa C dnn(®) P/CH() Price | Availability -Operating Bearing number
Normal 100— comparison instructions for inquiry()
atmospherel <1 0* | <10® | <100 | <200 | <300 | <400 1000 100 10 | <20 000|<50 000|<150 000, <1% <2% <5% Technical data ©
[0)
High corrosion-resistant, non-magnetic g
gn cor mag 50°C 2% Low | posp7 | passe | ESAOOOO 3
50 stainless steel ESA bearings @
(2] . . =2
» 3 . All-ceramic bearings )| @
&9 Reactive gas : g 10° 150°C 20 000 P40-41 LICICIC] SZ1GSN14T36 2
55 (oxide-based ceramics) ]
87 All-ceramic bearings | o A P29 o
. ) 200°C : = OO SR1GT36 &
(carbide-based ceramics) ‘ High Pa4-45 &
2 [
Vacuum, medium- - - - ~
’ _ i ( See the Scope of Applicatjons of Bearings Low _
temperature (for conveyors) D152 G (e PR G [SENINEE \ for Cl?an Envirorcments on P14. ‘ g a y, O 50000 5% P48-49 U000 Lzz—HDbL2
Bearings with self-lubricating fluororesin : . N N—
g o 9 108 200°C P50-51 U000 LZZ—HT3
(@) . cages (T3 specification) | |
g | Vacuum, high-temperature > (*) 2% P24-27
< 5 (for conveyors, coating Clean lubricant V-DFO bearings ( %irectlgz nSIcE:?le:io%f rﬁsﬂécgﬂ%‘fff Beanngs b /} 20 000 P52-53 OO0 LZZ—HFD
2 processes) Eesr il cellufarieaiing Ve ‘ i j ) “See the Scope of Applicat :
= ee the Scope ot ications )
5 earings wi Se_ ubricating 107 200°C o \ of Beanngsf%r Cleaapl ‘ C | High P54-55 OOO0O LZZC3—HMST4
fluororesin cages ‘ ' Environments on P15. Vi
T o SJ high-temperature bearings with ‘ N ‘ ‘
g Up to 400°C S 400°C 5% Low Pe0-61 | U—CIOO0 S4MLSJ01ZZ
3z solid lubrication 10® ' | | | 20 000 | | pP24-27
g7 i YS high-temperature bearings with ‘ : . / : ioati ~ -
£ Up to 350°C RITRSTEEEE T S b 350°C ortign oo teanes o || L pss-50 | IO LZZCA—HMSS2
@ spacer joints onPi5. /| High
Non-magnetic (relative High corrosion-resistant, non-magnetic \ ! L
z gnetic { gn cort mag 50°C 2% % | paa-27 | Pas-39 |ESADOOO
S permeability 1.01 or less) stainless steel ESA bearings
: . Completely non-magnetic
g Completely non-magnetic i p' y g 10° 200°C 20 000 1% = P62-63 OOOoOd L-TT3
= . . titanium alloy bearings :
@ | (relative permeability 1.001 i
& or less) All-ceramic bearings (oxide-based ceramics) 150°C 5% High P29 P40-41 LICICIC] SZ1GSN14T36
| |
High-humidit ‘ ‘
o . y Stainless steel bearings 5% Lo P30-31 OO0 =H—---kMA
environments
80°C 150 000 }
= Molded-OQil" bearings Minimum required load 1% I-th P32-33 CICEE L11—=H=—20
g’ Water spray, immersed ()
Hybrid bearings Low | pogp7 | paacss | OOOO Lzz—YT3
o, 0,
o Immersed, Corrosion-resistant coated bearings 200°C 20 & P36.37 OO0 LZZCG—YNITS
g de-ionized water (Nickel coating) High
o - . - :
@, High corrosion-resistant, non-magnetic Low
< . . . . f 9 — ESA L1010
® Weak acid and alkali stainless steel ESA bearings F. - : G P38-39
. = = ; : 10 20 000 \
environments All-ceramic bearings (oxide-based ceramics !
I . ) 150°C 5% PN | pog | paoat | OO SZIGSN14T36
Strong acid and reactive gas environments High
Aqua-Bearing”—high corrosion-resistant \ L
. . q g —high cc Q 40°C 1% o P28 Paz—43 | OO0 L—PT3 (—QT3)
Strong acid and reactive resin bearings 20 000
as environments All-ceramic bearings .
g : o 108 200°C 5% ,_ﬁ] P29 P44-45 OO0 SR1GT36
(carbide-based ceramics) ! : : | g
Notes () The limiting load is estimated based on the endurance (*) The bearing number for inquiry can be used as a reference before finalizing the
() Cleanliness may vary depending on operating conditions, surrounding structures and other factors. (total rotational frequency) corresponding to 107 as a guideline. specifications. The number will enable NSK to identify the summarized specifications of
() dn = (bore diameter of bearing, mm+outer diameter of beanng mm) + 2 x rotational frequency (min)” P: equivalent load (N), C: load rating (N) of the stainless bearing your bearing and provide you with a price estimate. o o
A formal bearing number will be provided after the specifications are finalized.
Remarks 1.See the SPACEA" Bearing Dimension Table on P24-27 oogd...... represents the basic bearing number

for the Cy value.
2.Cy is not applicable for calculating rolling fatigue of solid

12 ‘ NSK lubrication bearings or coated bearings. NSK ‘ 13



@® SPACEA Bearing Selection Guide-II SACEN

@ Operating conditions @
@ Degree of vacuum Operating temperature Cleanliness() Limiting rotational speed Limiting load ® © 'SpeC|fl9at|ons ®
Operating environment Product name Pa °‘C dnn() P/CH() Price  |Availability -Operating Bearing number
Normal 100— comparison instructions for inquiry(“)
atmospherel <10 | <10® | <100 | <200 | <300 | <400 1000 100 10 |<20,000|<50,000/<150,000| <1% <2% <5% Technical data
70°C (LG2)
Normal atmosphere, room temperature _ : Low .
(for clean rooms) LG2/LGU clean grease-packed bearings o ‘ 120°C (LGU) o P46-47 U000 LZz—H LG2 (LGU) @
50,000 5%
[ 3 ]
Normal atmosphere, high-temperature/vacuum, . " See the Scope of Applications of Bearings E
medium-temperature (for conveyors) DL2 clean grease-packed bearings for Clean Environments (below) 9 a > P48-49 | [1[J[J[]LZZ—H DL2 3
© Bearings with self-lubricating ‘ L -
§ fluororesin cages (T3 specification) 108 2?0 s 0 p24-27 P50-51 DD00 Lzz—HT3
; ‘ 2%
Normal atmosphere, high-temperature . _ - ‘ ‘ — L—
(for conveyors, coating processes) Clean lubricant V-DFO bearings fSo?eéZif Eﬂeﬁoﬁnﬁ‘gﬁt“sc%téolgvsv)d Bearings b > 20,000 P52-53 | L[] LZZ—HFD ®
[ [ o)
I | L — =h
YS bearings with MOSQ L N ~ See the Scope of Applications j X . 8
self-lubricating cages 10 . 2?0 c 0 \\\7 (E,; Bearings tfgr( é:elm C ‘ High P54-55 OO LZZC3—HMST4 @
i i i @
For use in normal atmosphere only, High-temperature KPM ° o Low 9 =
5 up to 230°C grease-packed bearings () ‘ 230 C‘ 50,000 | ‘5 % P56-57 OO0 LZZ—H KPM ?)
= \ \ \ I <
SZ| Fromnormal atmosphere up to 10 Pa SJ high-temperature bearings ° g
@ ’ — — —
Qu?}' up to 400°C with solid lubrication 10- ‘ ‘ 4?0 C oo ‘ ‘5% P24-27 P60-61 U—-00O00O S4MLSJ01ZZ )
[ A | | | ) ) ' —= i
D From normal atmosphere up to 10° Pa, YS high-temperature bearings o " Seelfie Scope of Applications A g
up to 350°C with spacer joints ‘ 08 ( Eﬁe'fo%vh) Temperare Searnge (] | High Fia DD LzzC4—HMSS2 \
[
Non-magnetic (relative High corrosion-resistant, non-magnetic ° Low . |
z permeability 1.01 or less) stainless steel ESA bearings - 2% =2y e EsA DOOO
=)
3 Completely non-magnetic 10° ' 200°C 20,000 1% = P62-63
o o : , ( OO L—=TT3
% Completely non-magnetic (relative titanium alloy bearings |
= permeability 1.001 or less) Al : :
5 -ceramic bearings ° ) P29 -
(oxide-based ceramics) 150°C 5% High P40-41 OO0 SZ1GSN14T36
Q
o
=
o O
g_ 7 Dust, wood waste, etc. Molded-Oil" bearings [ 80°C 150,000 Minimum required load 1% - P65 P64-65 CI1CICIC] L11DDU
|
o

(*) The bearing number for inquiry can be used as a reference before finalizing the
specifications. The number will enable NSK to identify the summarized specifications of
your bearing and provide you with a price estimate.

A formal bearing number will be provided after the specifications are finalized.

Remarks 1.See the SPACEA" Bearing Dimension Table on P24-27 oood...... represents the basic bearing number

for the Cy value.
2.Cy is not applicable for calculating rolling fatigue of solid
lubrication bearings or coated bearings.

=z
o

tes () The limiting load is estimated based on the endurance

Cleanliness may vary depending on operating conditions, surrounding structures and other factors. (total rotational frequency) corresponding to 107 as a guideline.
d1 = (bore diameter of bearing, mm-+outer diameter of bearing, mm) + 2 x rotational frequency (min)’ P: equivalent load (N), Cy;: load rating (N) of the stainless bearing

@ Scope of Applications of Bearings for Clean Environments @ Scope of Applications of High-Temperature Bearings

14|NSK

Temperature, °C

10 6

107

10 5 Lines of endurance (total rotational frequency)=10"

10° b ~ MYSS bealfriln S.Wi’[th

> 0S; self-lubricatin o
g 10 cage 9 x 4
e Clean lubricant (3
3 102 V-DFO bearings Q
o .
8 YS high-temperature B
Z bgaringsp\)/vith g 3
o 9 spacer joints <)
& £
) E 2 d
3 e a = c
DL2 clean YS bearings with YS high-temperature
grease-packed 1k MoS; self-lubricating bearings with
10* bearings cage (<200°C) spacer joints (<350°C)
0 | | ] ]
0 100 200 300 400 0 50 100 200 250 300

Temperature, ‘C
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© SPACEA" Bearings Listed by Operating

Environment

SPACEN

( ‘ Bearings for >

® Bearings for vacuum environments are basic products of the NSK SPACEA™ Series for special environments, which also
includes bearings suitable for operating environments such as corrosive, clean, and high-temperature environments, and

non-magnetic requirement.

W
Outer/Inner rings: Outer/Inner rings: o
hardened slurface layer hardened slurfaceglayer %
—_ » «Q
o ] »
S £ = 3
@ SE 2 S<
<3 @ 2E o
. @ k7] )
Corrosive 2
environments Non o ) é
= [] T © —
- magnetic g § g 3
E requirement g %‘g §
g = g
S 3
[}
3
<
5 3
5 S
o 7
0 Degree of Up to 10* Pa Up to 10° Pa Up to 10* Pa Up to 107 Pa Up to 10* Pa \
5 vacuum
o V-DFO bearings *
a
]
& * To find the bearings stitable for respective operating Specifications of Bearings for Vacuum Environments
temperatures and degrees of vacuum, see the Scope of
Applications of Bearings for Clean Environments on P14. S ficati
) pecifications )
@ Operating Product - . Bearing number
g environment name Structure Ionner ring/ Balls Cage | Shields [Sealg Lubricant for inquiry
3 YS bearings with MoS, L )
o self-lubrlcatlngccage High corrosion- Austenite
g (up to 200°C) resistant, non- stainless steel
: . ESA OOOO
Q magnetic stainless and hardened
i %ﬁ?:ents Ba"?: g/'_OSZ tsolid 5 steel ESA bearings surface layer Solid
uoncan S All-ceramic bearin 0
t s . gs pen . . _ _ A .
g coating 3| Reactivegas (oxide-based Type Ceramics | Fluororesin (lfru%;g?;gﬂ) OO0 SZ1GSN14T36
= Bearings with self- @ ceramics) only .
8 lubricating fluororesin 5 - - Ceramics
& cages (up to 200°C) 3 All-ceramic bearings
13 (carbide-based 00O SR1GT36
ol | | ceramics)
) : stai t
2 8 alls: stainless stee Vacuum, medium- Stainless Stainless Fluorine
z g temperature | DL-2 clean grease- Steol | Stainless steel|  gteel clean |OOOOLZZ-HDL2
8 5 (for conveyors) [PRTgiEle] |9ERINeE grease
@ o
& Bearings with Stainless . Solid
self-lubricating steel Stainless steel| Fluororesin lubricant |OOOOLZZ-HT3
]} cle?on grease-packed o fluororesin cages Shielded (fluororesin)
earings I3 . Stainless
5| Vacuum, high- Type Stainless Stainess -
. Stainless steel steel Fluorine oil
* To find the bearings suitable for respective operating temperature Clean IUbnc_ant V-DFO Stee,l and. and fluorine Stee_l and_ coating OOoOO LZZ-HFD
temperatures and degrees of vacuum, see the Scope of (for conveyors/ bearings fluorine oil i i fluorine oil V-DFO
Applications of Bearings for Clean Environments on P14. coating processes), coating oll coating coating -
Balls: MoS, solid-  Lubricant YS bearings with ; Stainless steel ) )
lubricant coating ~ spacer joint MoS, self-lubricating Stainless | and MoS, solid MoS, solid MoS, solid | nooo Lzzca-HusT4
cages lubricant coating
(Iéo (9$ & . YS high-temperature Lubrication
© Q 7| Upto350C | bearings with spacer Stainless steel|  SPacer 0000 LZZC4-HMSS?2
© © U 3 RIS Shielded |  Stainless and MoS, oINS | stainless| _ | MoS, solid
i 5 g ] ) SJ high-temperature | Type steel solid lubricant| Corrugated | steel lubrication
High- oo () 2| Upto450C bearings with solid coating |Staniess steel U-0000 S4MLSJ012Z
temperature _ ] lubrication spacer joints
environments e Non-magnetic High corrosion- Austenite
(relative resistant, non- stainless steel
Luorice Z| permeability 1.01| magnetic stainless and hardened ESA OOOO
g or less) steel ESA bearings Open surface layer Solid
2 Completely non- Type i eramics | Fluororesin - — | lubrication
Ball 3| Completely no- | magnetic titanium alloy o)g?y it S_peC|aI” © vorores (fluororesin) | ZOOE LT3
2| magnetic (relative bearings ftanium afloy
permeability 1.001 All-ceramic bearings
Dvea%ﬁ? n?f Up to 10+ Pa Up to 10° Pa Up to 10 Pa Up to 107 Pa Up to 10° Pa or less) (oxide-based Ceram?cs) Ceramics D000 SZ1GSN14T36
16/ NSK NSK |17



© SPACEA" Bearings Listed by Operating

Environment

SPACEN

Bearings for

@ High corrosion-resistant bearings are applicable in corrosive environments such as water, weak acid and alkali, and
strong acid and reactive gas.

@ High corrosion-resistant bearings include stainless steel bearings, Molded-Oil" bearings, and corrosion-resistant coated

bearings (Nickel coating) for water environments; ceramic bearings and ESA bearings for weak acid and alkali
environments; and ceramic bearings and the Aqua-Bearing” for strong acid and
reactive gas environments.

osealn

Stainless steel

solwels)

ko]
o 2
g [7)
) 13
3 9
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@ 2
2. g3
3 oo
] o9
[ Qo
o EE
(o] =
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2 9

Corrosion-resistant
coating

Outer/Inner rings:
hardened surface layer
4

sojwesen

Austenite
stainless steel

0
2
€
o
o3
]

@ Bearings for clean environments consist of clean grease-packed bearings, solid lubrication bearings, and clean lubricant

V-DFO bearings.

® Clean grease-packed bearings are classified into bearings exclusively for use in normal atmosphere and bearings for
vacuum environments. The solid lubrication bearings include MoS, solid lubricant or solid lubricant (fluororesin). The
MoS, lubricant features long life; the fluorine lubricant, cleanliness.
@ The clean lubricant V-DFO bearings represent a new concept in clean bearings, offering both long life and cleanliness.

Vacuum,
high-
temperature
(for
conveyors,
coating
processes)

|199]s ssajurels

Balls: MoS; solid
lubricant
coating

Normal
atmosphere
and high-
temperature;
vacuum and
medium-
temperature
(for
conveyors)

|oa1s ssajurels

lean grease-packed bearings

Clean grease

Corrosive

High humidity

Immersed

De-ionized water

environments

Water environments

Weak acid and alkali
environments

Strong acid and reactive

gas environments

Specifications of Bearings for Corrosive Environments

Normal
atmosphere,
room
temperature
(for clean
rooms)

|o0)s ssajurelg

LGU clean grease-packed bearing

Clean grease

|e81s ssajuiels

|oa1s ssajurels

()}
£
©
o

Fluorine

ating
cage

Balls: stainless steel

YS bearings with MoS,
self-lubricating cage

V-DFO bearings

Bearings with
self-lubricating fluororesin cage

jos)
(0]
o]
=
>
«Q
»

SJUBLUUOJIAUS UBS|D
pUuE 8AIS0.I02 o} sBulieag

-

Cleanliness

Class 100-1000

Class 100-compliant

Class 10-compliant

Load-carrying capacity

High < — @

Specifications of Bearings for Clean Environments

) Specifications Lubricant/ .
Operating Fireele Structure | Innerring/ | gy c Shields | Seal Surface Bearing number
environment name Outer ring alls age ields | Seals ental for inquiry
High-humidity|  Stainless steel | Open Type, Stainless
gi environments bearings Sr_wrielded Stainless | Stainless [steel or resin| Stainless | Nitrile | Grease () | HOOD-H-&MA
@ Molded-Oil Sealgdp?r' . steel steel Stainless | steel | rubber Molded-oi" | OO0 L11-H-20
® bearings yP steel
2 e spr?jy, Open T Stainless
S| immerse ; ; pen Type,
g Hybrid bearings | ghieided Type steel _ Solid lubricant 0oogdLzz-yT3
3 CoToSoNTEsRaT - Ceramics | Fluororesin| Stainless | _ Al :
3| Immersed, orrosion-resistan . Stainless steel steel (fluororesin)
S | de-ionized coated bearings | Shielded Type| and nickel- 0000 LZZCG-YNIT3
@ water (Nickel coating) alloy coating
High corrosion-resisltant, Austenite stainless e
. non-magnetic stainless steel and hardened
Weak acid and steel ESAbeatings | opentype | suecelorer |oor o | Fluororesin|  — — | Sold lubricant
; -ceramic onl uororesin
environments bearings (oxide- / Ceramics ( ) OO0 SZ1GSN14T36
based ceramics)
Aqua-Bearing"™—
. high corrosion-resistant Fluororesin OOO0OL-PT3 (-QT3)
Strong acid and resin bearings Open T . : _ — | Solid lubricant
reactive gas AEceramic p%rhlyype Ceramics |Fluororesin (fluororesin)
environments | hearings (carbide- Ceramics OOO0SR1GT3
based ceramics)

18|NSK

Note (') Open Type bearings are not grease-packed.

Operating Product Specifications Bearing number
environment name Structure Ionﬂgr”r?ngé Balls Cage | Shields |Seals| Lubricant for inquiry
Normal atmosphere, | LG2/LGU clean Stainless
room temperature grease-packed steel or Clean grease | OO0 LZZ-HLG2 (LGU)
(for clean rooms) bearings Shielded | Stainless | Stainless | _resin  |Stainless _
Normal atmosphere, high- Type steel steel steel
temperature/vacuum, DL2 clean grease- Stainless
medium-temperature (for | packed bearings steel Clean grease | OO0 LZZ-HDL2
conveyors)
Bearings with self- . ) . .
lubricating fluororesin Sta{nlelss Sta{nlelss Fluororesin Solid lubricant| OO0 Lzz-HT3
i cages (T3 specification) stee steel (fluororesin)
Vacuum, high- . ) Stainless steel | Stainless steel | Stainless steel ) o
temperature (for Clean lubricant | Shielded | and fluorine oil |and fluorine ol | and fluorine o |Stainless| | Fluorine oil | 4 77.4ep
conveyors, coating | V-DFO bearings | Type coating coating coating steel coating V-DFO
proe YS bearings with Stainless fntgir’vl%sss Sstgﬁé Self-lubricating MoS, solid
Mos, self- steel lubricant | MoS; sold lubrization | DODOLZZC3-HMST4
lubricating cage coating lubricant ubrication

NSK |19



© SPACEA" Bearings Listed by Operating Environment SPACEN
%wy Geéri_ngs TP

@ Bearings for high-temperature environments consist of high-temperature, grease-packed bearings and MoS, solid- ® Bearings for non-magnetic requirement are classified into non-magnetic (relative permeability 1.01 or less) bearings and
lubrication bearings. completely non-magnetic (relative permeability 1.001 or less) bearings. Both bearings are harder and more resistant to
® The high-temperature, grease-packed bearings are made exclusively for use under normal atmospheric pressure corrosion than conventional stainless steel or beryllium-copper alloys.
conditions in high-temperature environments (up to 230°C). They are packed with the NSK long-life fluorine grease, KPM,
which has a life span five times as long as that of commercially available fluorine grease. Outer/Inner rings:
. . . . . . . . . hardened surface layer
@® For use in high-temperature, vacuum environments, SJ/YS high-temperature bearings with solid lubrication are recommended. L _
9 -
) s o )
Up to 2 £8 2
50°C 4 é’g é
Special ® @
cage 2
535
Lubricating From 2%
spacer joint normal R =)
atmosphere = . T
up to U L 0Q
L p to & =
Ball 10°Pa 150°C g 23
S 53
2Q
D o
Vah(i:url:fn, Balls: MoS; solid-  Lubricant % <
9 lubricant coating  spacer joint 3 2
temperature o =% 33
¢ - E
. 3 3 3
" 200°C 8 sE 28
© s *
d 8
®) g : : : n : : n \&_
O Q ﬁ Non-magnetic level Non-magnetic (relative permeability 1.01 or less) Completely non-magnetic (relative permeability 1.001 or less)
O a Specifications of Bearings for Non-magnetic Requirement
Specifications
Operating Product : : Bearing number
environment name Structure Igﬂgrr:,?ngé Ball Cages |Shield| Seal Lubricant for inquiry
Non-magnetic High corrosion-resistant, Austenite stainless
(relative permeability | non-magnetic stainless steel and hardened ESA OOOO
1.01 or less) steel ESA bearings surface layer
Open Stainl Solid
Completely non- ) tainless Al . _ _ >
Completely non- oo Type . Special steel uororesin lubricant | Ao 7T
. magnetic (relative magnet&g:ﬁ]rggm alloy | gy titanium alloy (fluororesin) 3
2 5 permeability 1.001 - -
S e )
atmosphere, @ g3
high- 2 g5
temperature e 5
I
cearings for dust-" )
T ————
® For dust-contaminated environments, bearing steel Molded-Oil" bearings are recommended. These bearings are more
economical than stainless steel Molded-Oil” bearings.
tgnggﬁgﬂ?re Up to 230°C Up to 350°C Up to 400°C Note: Stainless steel Molded-Oil" bearings are recommended for corrosive environments.
@ 8
2 25
2 g3
For use in normal e ge
atmosphere only, g =
up to 80°C = ©
Specifications of Bearings for High-Temperature Environments rings for dust-contaminatec
] Specifications Lubricant/ :
Operating Product Structure|Inner ring/ : Surface Bearing number
environment name Outer ring Balls Cage Shields |Seals o for inquiry
For use in normal High-temperature . . e . . .
atmosphere only, KPI\% reas%—packed Stg{g'é']ss Stainless steel 'glrg'snee 0000 LZZ-H KPM Specifications of Bearings for Dust-contaminated Environments
Fup to 230 CI . he?rmgs . Operating o Specifications Lubricant/ Bearing number
rom norma igh-temperature : : L . ; -
atmosphere up to |bearings with spacer| Shielded | Stainless | . . |Lubrication spacer|Stainless _ 0000 LZZC4-HMSS?2 environment name Structure| - Inner ring/ Balls Cage |Shields| Seals |  Surface for inquiry
: s P Type steel joints steel Outer ring treatment
10° Pa, up to 350°C joints steel and Mos, solid Molded-Oil
From normal SJ high-temperature 097 |Corrugated stainless lubricant olded-Oil” Sealed Bearings Bearings Nitrile .
atmosphere up to | bearings with solid coating | steel and lubrication U-0000 S4MLSJ012Z Dust or wood waste bearings Type steel steol | Softsteel | — | ppber | Molded-oi OOOoL11DbbY
10 Pa, up to 400°C lubrication spacer joints (bearing steel)

20|NSK NSK |21



© Dimensions, Accuracy and Availability of SPACEA™ Series Bearings SPACEN

1. Stainless steel-based SPACEA" Series Bearings

Accuracy of boundary dimensions and running accuracy (compliant with JISO standards) Bearing internal clearance and the standard value
Note: The dimensional tolerance of the bore and outside diameter for corrosive coating bearings may deviate from the JISO standard for coating
thickness (maximum 4um in diameter).

( Aujige|ieAy pue Aoeinooy ‘suoisuswiq sbuuesg

Internal clearance of bearings is the amount that one ring, either the inner or outer, can
® Dimensional accuracy of bore diameter of inner ring Unit: ym be displaced relative to the other ring when one is fixed and the other is displaced either | ——~—
: — vertically or horizontally. The amount of displacement in the radial plane is called radial Q
: Mean bor? d_'ameter variation clearance, while the amount of displacement in the axial plane is called axial clearance. i
Nominal bearin Single plane mean bore (Out-of-roundness) Mean bore diameter variation ; ; e ; ey i
bore diameterg diameter deviation (Deviation Vip (Cylindricity) Clearance is measured by adding a specific measuring load to a bearing in order to 0
! ) !
d (mm) of single bore diameter) DT & obtain a stable measured value. As a result, the measured clearance value, or measured _ !
i 789 ‘ 0.1 ‘ 5 3 4 internal clearance, becomes slightly larger than the theoretical internal clearance value i
o . (also known as geometrical clearance in the case of a radial bearing). The difference is i
ver Incl High Low Max Max i : '
known as the elastic deformation volume, or approach amount. =
2.5 10 0 -8 10 8 6 6 o } . . .
Theoretical internal clearance is derived by compensating the increment of clearance
10 18 0 -8 10 8 6 6 caused by elastic deformation. —
18 30 0 -10 13 10 8 8 Internal clearance of bearings prior to installation is usually defined by the theoretical : )
) Radial clearance Axial clearance
30 50 0 -12 15 12 9 9 internal clearance value.
® Dimensional accuracy of outside diameter of outer ring Unit: pm @ Radial internal clearance of nominal bearing bore diameter Unit: ym
Mean outside diameter variation N{,’Q;';”gi'abrﬁg{g‘rg Clearance
Sindle o g (OTEI i) d (mm) c2 CN c3 c4 c5
; : ingle plane mean outside P i - - - - -
Nominal bearing diameter deviation (Deviation diyn?(;r;?\lljetl?igt?on Over Incl Min Max Min Max Min Max Min Max Min Max
b“g‘?r'ﬁm)eter of single bore diameter) Open type bearings S (Cylindricity) e n - 5 = = BE o o0 20 7
mp - " dmp o y
DGR EEES 10 18 0 9 3 18 11 25 18 33 25 45
7,8,9 0,1 2,34 2,34
18 24 0 10 5 20 13 28 20 36 28 48
Over Incl High Low Max Max
24 30 1 11 5 20 i3 28 23 41 30 53
6 18 0 -8 10 8 6 10
30 40 1 11 6 20 15 338 28 46 40 64
18 30 0 -9 12 9 7 12
40 50 1 11 6 23 18 36 30 51 45 73
30 50 0 —11 14 11 8 16
Remarks When using the above values as measured clearance, the radial clearance increment caused by the measuring load will be compensated as
50 80 0 -13 16 13 10 20 10 the clearance compensation values listed in the following table. For compensation values for C2 clearance, the smaller value will be applied to
the smallest clearance and the larger value shall be applied to the largest clearance.
Clearance compensation volume Unit: um
® Dimensional accuracy of inner/outer ring width Unit: um : ;
9 ngcl;?«lengila%:tner;g Clearance compensation value
Nominal bearin Ring width variation d (mm) iz
borle diamet;rg DeviationAcg singAIeéring widith " (\;\v/:ax-r;/lin; l Over Incl by C2 CN C3 C4 C5
d (mm) s Orats VBs or VCs
10 18 24.5 3~4
Over Incl High Low Max 18 50 49 4-5 5 6 6 6
2.5 10 0 —-120 15
10 18 0 —-120 20
18 30 0 -120 20 @ Radial internal clearance of extra-small ball bearings Unit: pm
30 50 0 —120 20 MC1 MC2 MC3 MC4 MC5 MC6
Min Max Min Max Min Max Min Max Min Max Min Max
) Clearance
® Running accuracy Unit: ym 0 5 3 8 5 10 8 13 13 20 20 28
Remarks 1. Standard clearances are MC3 values.
Nominal bearing Radial runout of assembled Radial runout of assembled 2. When used as measured internal clearance, the correction values in the following table will be added.
bore diameter bearing inner ring bearing outer ring
d (mm) ki kea Clearance correction volume Unit: pm
Over Incl High Low Max Clearance MCH1 MC2 MC3 MC4 MC5 MC6
Clearance correction
25 10 10 15 o 1 1 1 1 0 2
10 18 10 15 Remarks The measuring load for an extra-small ball bearing is 4.4 N.
18 30 13 20
30 50 15 25
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© Dimensions, Accuracy and Availability of SPACEA™ Series Bearinng

1. Stainless steel-based SPACEA" Series Bearings

Extra-small ball bearings

koN

O
1e7|

( Aujige|ieAy pue Aoeinooy ‘suoisuswiq sbuuesg

oD oD gd
Stainless | \1o1ded-Oil” Hybrid . es(i:s(t);rr?ts(i:%r;:c od ESA 9%222_ Y\ASIittr)]e&Zi)ré%s s%ﬁ‘alrlljggri:zﬁ:% V-DFO temﬂgrg-ture testl)Q;gPJre teﬁdpg}g?u-re l
steel bearings bearings bearings bearings packed self-lubricating fluororesin bearings clean grease- bearings bearings
bearings (Nickel coating) bearings cage cages (T3 packed with spacer with solid m
Product specification) bearings joints lubrication )
; ik ° m il go : fié : il ; g - : g i : OOO QO@ Bore Outside i Aty N Iol:;}(l:in;?%,
Bearngrumbell @O [ M0 | DD | mhzze | ewmd | phumoow | Wbz | 0w e (oo G| WORS | dameter | dameter | CBELDRR, | AMeSen | 2, 6y
Baiiﬁn?gg:ing NS7 grease Molded-oil” Solid lubricant Solid lubricant Clean grease Solid lubricant Flggg{;ﬁgon KPM grease Solid lubricant (mm) (mm) (mBm) (mrm) number V?h')e)
684 O O O O O 9 4 0.15 684 545
694 O O O O O O Al 4 0.15 694 815
604 o O O O O O O O O 4 12 4 0.2 604 815
624 o O O O O O 13 5 0.2 624 1110
634 O O O O O O 16 5 0.3 634 1470
685 O O O O O Al 5 0.15 685 610
695 O O O O O O 13 4 0.2 695 915
605 [ ] O O O O O 5 14 5 0.2 605 1130
625 L O O O O O O (@) O 16 5 0.3 625 1470
635 O O O O O O O 19 6 0.3 635 2220
686 [ ) O O O O O 13 5 0.15 686 920
696 [ ] O O O O O O O O 15 5 0.2 696 1470
606 [ ) O O O O O O O O 6 17 6 0.3 606 1920
626 [ J O O O O O O O O O 19 6 0.3 626 2220
636 O O O O O O O 22 7 0.3 636 2800
687 o O O O O O 14 5 0.15 687 1000
697 [ ] O O O O O O O O 17 5 0.3 697 1370
607 o O O O O O O O O O 7 19 6 0.3 607 2220
627 o O O O O O O O O O 22 7 0.3 627 2800
637 O O 26 9 0.3 637 3900
688 L O O O O O O O O 16 5 0.2 688 1370
698 o O O O O O O O O O 19 6 0.3 698 1900
608 o O O O O O O O O O O O 8 22 7 0.3 608 2800
628 o O O O O O O O O O O 24 8 0.3 628 2850
638 O O O O O O O 28 9 0.3 638 3900
689 o O O O @) O O O @) 17 5 0.2 689 1130
699 o O O O (@) O O O O O 20 6 0.3 699 1460
609 o O O O O O O O O O O 9 24 7 0.3 609 2 850
629 o O O O O O O O O O O 26 8 0.6 629 3900
639 O O 30 10 0.6 639 4 350
R6 O O O O O O O O O O O 9.525 22.225 7.142° 0.4 R6 2 830
@ Standard inventory items O Rush items (within one month) (O Production on demand Blank: TBA Remarks Load rating C—load ratings of stainless steel bearings. Used to calculate an limiting load P of SPACEA™ bearing from P/Cy;.
Remarks For large orders of standard inventtory items or rush items, delivery time may be adjusted. This value cannot be applied to calculation of rolling fatigue ife.
3 For ESA bearing, standard width is 5.558mm.
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© Dimensions, Accuracy and Availability of SPACEA™ Series Bearings

1. Stainless steel-based SPACEA" Series Bearings

Standard bearings

*Standard inventory items for Molded-Oil" bearings are Contact-Seal Type.

( Aujige|ieAy pue Aoeinooy ‘suoisuswiq sbuuesg

- : - - - o0 —-—T1 #d T———T
Stainless | \o1ded-Oil” Hybrid resutant comted|  ESA 9%222 Yv?ittr)\eﬂrci;réis S%ﬁa'rll‘g%m:% V-DFO tem';grg‘“re tez"spg.; atire teﬁﬂdpg}g?ure
steel bearings* bearings bearings bearings packed self-lubricating | fluororesin bearings |Ccleangrease- | bearings bearings
bearings : : : cages (T3 packed with spacer with solid
Product s eeiie) SEAliliEe cage specification) bearings joints lubrication Q Q

4t 5 i g" i g% : i % : 32 : : : : OOO QO@ Bore Outside it ety i |02¥jn;?ri109

Bearing number 0000 —H- 0000 L11-H-20 0000 Lzz-YT3 0000 Lzzea ESA 0000 0000 Lzz-H 0000 Lzzes- 0000 Lzz- 0000 Lzz-HFD | 0000 LZZ-H KPM 0000 Lzzea- u-0000 s4 diameter el Open Type, dimension Basic ’

for inquiry w3k MA —YNIT3 LG2 (LGU, DL2) HMST4 HT3 HMSS2 MLSJ012Z & D Shleld%d Type (mrln) Egﬁ%ng (refergnce

Basic boaling | Ns7 grease | Molded-oil” | Solid lubricant Solid lubricant Clean grease Solid lubricant Floorie! | KPM grease Solid lubricant (mm) (mm) (mm) (mm) value)
6800 [ ] O O O O O O O O O 19 5 0.3 6800 1460
6900 (] o O O O O O O O O 22 6 0.3 6900 2290
6000 (] o O O O O O O O O O O 10 26 8 0.3 6000 3900
6200 o o (@) O O O O O O O O O 30 9 0.6 6200 4 350
6300 QO O O O O O 35 11 0.6 6300 6 900
6801 o O O O O O O O O 21 5 0.3 6801 1630
6901 o o O O O O O O O O 24 6 0.3 6901 2 460
6001 (] o O O O O O O O O O O 12 28 8 0.3 6001 4 350
6201 (] o O O O O O O O O O O 32 10 0.6 6201 5800
6301 O O O O O O O 37 12 1 6301 8 250
6802 o O O O O O O 24 5 0.3 6802 1760
6902 (] O O O O O O O 28 7 0.3 6902 3700
6002 o o O @) O (@) O O O O O O 15 32 9 0.3 6002 4750
6202 (] [ ) O O O O O O O O O O 35 11 0.6 6202 6 500
6302 O O O O O O O 42 13 1 6302 9700
6803 ([ ) O O O O O O 26 5 0.3 6803 2240
6903 (] O O O O O O O O O 30 7 0.3 6903 3900
6003 () [ ) O @) O O O O O O O O 17 35 10 0.3 6003 5100
6203 [ ) () @) (@) O (@) O O O O O O 40 12 0.6 6203 8 150
6303 O O O O O O O 47 14 1 6303 11 600
6804 (] O O O O O O O O O 32 7 0.3 6804 3400
6904 ([ ] O (@) O O O O O O O 37 9 0.3 6904 5400
6004 (] [ ) O (@) O O O O O O O O 20 42 12 0.6 6004 7 950
6204 (] [ ) O @) O O O O O O O O 47 14 1 6204 10 900
6304 O O O O O O O 52 15 1.1 6304 13 500
6805 (] O O O O O O O O O 37 7 0.3 6805 3800
6905 o O O O O O O O O O o5 42 9 0.3 6905 5950
6005 o ([ ) (@) O O O O O O O O 47 12 0.6 6005 8 550
6205 [ ] [ ) O O O O O O O O O 52 15 1 6205 11 900
6006 o ([ ) O O O O O O O O O 30 55 13 1 6006 11 300
6206 [ ] O O O O O O O O O O 62 16 1 6206 16 500
6007 o O O O O O O O @) O 35 62 14 1 6007 13 600
6207 [ ] O O O O O O O O O 72 17 1.1 6207 21800
6008 [ ] O O O O O O O O O 40 68 15 1 6008 14 200
6208 [ ] O @) O O O O O O O 80 18 1.1 6208 24 800
6009 O O O O O O O 45 75 16 1 6009 17 800
@ Standard inventory items @ Rush items (within one month) Q Production on demand Blank: TBA Remarks Load rating Ci;—load ratings of stainless steel bearings. Used to calculate an limiting load P of SPACEA" bearing from P/Cy.
Remarks For large orders of standard inventory items or rush items, delivery time may be adjusted. This value cannot be applied to calculation of rolling fatigue life of bearings with solid Iubrication and coated bearings.
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© Dimensions, Accuracy and Availability of

SPACEA" Series Bearings

SACEN

2. Aqua-Bearing"—high corrosion-resistant resin bearings

Aqua-Bearing”

Ceramic ball bearings and Special glass ball bearings

Ainbuy Joy
Jaquinu Buueag

28| NSK

Remarks For large orders of rush items, delivery time may be adjusted.

; Special glass
Ceramic ball bali
g Bore Outside Width
o < |8 £ ! . Chamfer
§7 S :1 E diameter diameter 5 lmereen Basic Radial
g é @ S (reference bearing internal
g *| Nominal | Tolerance | Nominal | Tolerance | Nominal | Tolerance| Value) number | clearance
size size size r (mm)
1000 L-PT3 (-QT3) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
O 5 16 5 0.3 625
O 15 5 0.2 696
O 6 17 6 0.3 606
O 19 6 0.3 626
O 17 5 0.3 697
O 7 19 6 0.3 607
O O +0.05 22 7 0.3 627
O 16 0-0.05 4 0-0.12 0.2 688 |0.04-0.12
O O 8 19 6 0.3 698
O O 22 7 0.3 608
O O 24 8 0.3 628
O 20 6 0.3 699
O O 9 24 7 0.3 609
O O 26 8 0.6 629
O O 9.525 22.225 5.558 0.4 R6
O 19 5 0.3 6800
O O 0 22 6 0.3 6900
O O 26 8 0.3 6000
O O 30 9 0.6 6200
O 21 5 0.3 6801
O O i 24 6 0.3 6901
O O 28 8 0.3 6001
O O 32 10 0.6 6201
O O 28 7 0.3 6902
O @) 15 32 9 0.3 6002
O @) +0.05 | 35 11 0.6 6202
0-0.05 0-0.12 0.04-0.16
O O 30 7 0.3 6903
O O 17 35 10 0.3 6003
O O 40 12 0.6 6203
O 32 7 0.3 6804
O @) 20 37 9 0.3 6904
O @) 42 12 0.6 6004
O O 47 14 1 6204
O 37 7 0.3 6805
O @) o 42 9 0.3 6905
O O 47 12 0.6 6005
O 52 15 1 6205
© Rush items (within one month) O Production on demand Blank: TBA

Aanbur oy
Jagquinu Buuesg

Open Type

3. All-Ceramic Bearings

All-ceramic

Oxide-based ‘Carbide-based

Oxide-based ceramic bearings and

Carbide-based ceramic bearings

” Bore Qutside Width Chamfer
£ diameter diameter dimension Basic
3 d D B (reference beari
5] earing
value) number
Nominal size Nominal size | Nominal size r @
0000 SZ1GSN14T36 0000 sr1GT36 (mm) (mm) (mm) (mm) En';
5
O 15 5 0.2 696 @
O 22 7 0.3 608 5
O 19 5 0.3 6800 3
=
O O 10 26 8 0.3 6000 |g
O O 30 9 0.6 6200 >
3
O 21 5 0.3 6801 <
Q
O i 24 6 0.3 6901 5
]
O O 28 8 0.3 6001 §
O O 32 10 0.6 6201 5
O O 5 32 9 0.3 6002 g
O O 35 11 0.6 6202 L
O 17 35 10 0.3 6003
O O 20 42 12 0.6 6004
O O 47 14 1 6204
O O 47 12 0.6 6005
25
O 52 15 1 6205
O O 30 62 16 1 6206
O 62 14 1 6007
35
O 72 17 1.1 6207
O 40 68 15 1 6008
O 45 75 16 1.1 6009

OProduction On Demand

Remarks 1. Dimensional accuracy is compliant with the stainless steel bearings.

2. The standard of radial internal clearance for All-ceramic bearings is as follows;

Extra-small ball bearings/Miniature ball bearings: Lower limit of MC3 to upper limit of MC5

Normal size ball bearings: Lower limit of CN to upper limit of C4
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

1. Stainless Steel Bearings

Stainless steel bearings, the standard products of the NSK SPACEA™ Series for special environments, are suitable

for high-humidity environments.

Operating
/environments

Normal
osphe

Features

® For use in normal atmosphere only, grease lubrication

® Higher corrosion resistance than bearing

steel

©® Open Type, Shielded Type, and Contact-seal Type are available (see P24-27)

NSK High Corrosion-Resistant Stainless Steel ES1
NSK high corrosion-resistant stainless steel ES1 is

expanding to use for stainless steel bearings.

Equivalent with SUS440C bearings

High
corrosion
resistance Outperforms SUS440C bearings
\ /
ES1
High Long life

hardness i

Outperforms SUS440C bearings
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(up t0.80°C) ity environments)
\/
©
Q
® K]
o 0
» ®
© =
5
(77
Bearing number | Basic bearing | _,, .
for inquiry number H=--kMA
Structure Open Type, Shielded Type, Sealed Type
Outer/Inner rings | Martensite stainless steel
Balls Martensite stainless steel
o Cage Polyamide resin or corrugated stainless steel
Specifications : = TR e oy
Lubricant Lithium-based grease (e Tvhe beaings do ot
Shields Austenite stainless steel
Seals Nitrile rubber

Applications: Equipment used in high-humidity environments: food processing,
cleaning, chemical processing, fishery equipment

Operating Instructions and Notes

® Lubrication grease for standard inventory bearings is NS7 (lithium-based grease).
® For use in normal atmosphere only.

® Water-resistant grease-packed bearings are available.

® The scope of applications is shown in the table below.

Performance
Material Hardness, HRC Corrosion resistance Features
NSK high corrosion-resistant stainless steel ES1 58-62 O NSK-developed steel
Martensite stainless steel SUS440C 58-62 yaN Ordinary stainless steel
Bearing steel SUJ2 60-64 X Ordinary steel for bearings

Operating environment | Operating temperature | Limiting rotational speed Limiting load

High-humidity environments Up to 80°C dmn = 150 000

5% of the stainless steel bearing load rating Cy

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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@ Corrosion resistance of ES1
Outperforms SUS440C in corrosion resistance

Salt spray test (JISZ2371)

Test solution: 5% NaCl solution
Test time: 1 hour

Temperature: 35°C

Test sample: $18 x 10 mm

(#800 emery paper, passivated)

Test solution: 5% NaCl solution

Immersion time: 8 hours (room temperature)

ES1 SuUS440C
ES1 SuUS440C
@ Immersion rolling fatigue life 00
Outperforms SUS440C in durability lliestibearings: 51305

Balls: Ceramics X °

Speed: 1 000 rpm 2 90 ®

Load: 980N 5 SUS440C 9 ES1
S 50
< ()
) )
=
5 .
o 10
2
2 o | ¥
>
E
>
&}

1y 10 100 1000 10000

Number of stress repetitions, cycles x 10°
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Specifications, Operating Instructions, and Technical Data

for SPACEA" Series Bearings . SACEeEN
2. Molded-Oil” Bearings Features

® Molded-Qil"—provides continuous supply of lubrication oil

Molded-Qil” bearings are lubricated with NSK’s own oil-impregnated material, Molded-Oil", and are suitable for , . ) .
©® Grease-free property with no oil refilling keeps operating environments clean

corrosive and dust-contaminated environments in normal atmosphere. - . S . .
® Operating life more than twice as long as grease lubrication, in water or dust-contaminated environments

. ® Contact-seal Type available in standard inventory (see P24-27
Operating yP ry ( )

=== €nVironments

W
Normal COI’I‘OSIVG DUSt- - Lubricated by Molded-Oil" g:;
mosphere - Operating environments are =3
kept free of grease &
(up to 80" C) (high-humidity environments)
i - Operating life is more than twice as Grease-
long as that of grease lubrication, free

- Continuous supply of

in water or dust-contaminated IUbricating oil by Molded-Oil*

environments “Molded-Oi” - No need to refill oil z
p=re Bearings g
Product Specifications Corrosive/DUst-  Maintenance- 5
contaminated | free -
environments o
o 3 3
g5
=] =
2 s
" o ©
n € E
] z Performance —
= o
Portion containing high proportion of polyolefin
Bearing number | Basic bearing L11-H-20 Polyolgfln is u§eo| for pa(.)kagllng food in supermarkets,
for inquiry number —H= replacing dioxin-generating vinyl chloride.
Structure Open Type, Shielded Type, Sealed Type
Outer/Inner rings | Martensite stainless steel
Balls Martensite stainless steel Portion containing high proportion of lubricating oil
Cage Corrugated stainless steel . el '™ The lubricating oil is mineral oil-based.
Specifications - 100 ym
Lubricant Molded-oil” Goseupal
Shields Austenite stainless steel
Seals Nitrile rubber @ Durability under wet conditions @ Durability in water-immersed conditions
Molded-Oil” bearings have an operating life that is more than Molded-Oil” bearings have an operating life that is more than
twice as long as that of grease-lubricated bearings. twice as long as that of grease-lubricated bearings.
Applications: Semlc_:onduc‘gor cleaning equipment, Iqu|d—§:rystaI ba_ses, hard—d|sk. Test bearings: 6000  Axial load: 29.4 N Test bearings: 6000  Axial load: 29.4 N
cleaning equipment, food processing machinery, various conveyor lines Speed: 1000 pm  Water exposure: 0.8cm¥/min Speed: 1 000 rpm
Radial load: 79.4 N Radial load: 79.4 N
Operating Instructions and Notes
® Molded-Oil" bearings should not be exposed to degreasing liquids such as organic solvents.
® Molded-Oil" melts at a temperature of 120°C. The bearings must not be heated over 100°C, especially during shrink fitting. Molded-Oil™ Molded-Oil™
® A radial load is required for the bearings to properly rotate. The minimum radial load recommended for maintaining proper bearings bearings
rotation is at least 1% of the basic dynamic load rating. G
. rease- Grease-
@ For use in normal atmosphere only. lubricated lubricated
® The scope of applications is shown in the table below. bearings bearings
0 500 1000 1 500 0 500 1000 1 500
Operating environment | Operating temperature | Limiting rotational speed Limiting load Time, h Time, h

Water spray, o _ Between 1% and 5%, inclusive, of the stainless
water immersion LR By = T ey steel bearing load rating Cy

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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Specifications, Operating Instructions, and Technical Data
for SPACEA" Series Bearings

SPACEN

Features

3. Hybrid Bearings

Hybrid bearings, combining ceramic balls and fluororesin self-lubricating cages, are suitable for corrosive

® Grease-free, fluorine solid lubricant
® Operating life more than five times as long as that of stainless steel bearings, in water-immersed environments

nvironments from normal atmospher tov m. .
environments fro ormat atmosphere up to vacuu ® Applicable from normal atmosphere up to 10° Pa

Operating
enwronments

- Equivalent with stainless steel bearings

Normal
Eseheraﬂ" (-Vacuum ’}Q

(up to 10° Pa) water-lmmersed - Operating life more than five times Corrosion
as long as that of grease-lubricated resistance
bearings, in water and hydrochloric
acid environments > 4
Hybrid - Fluorine solid lubrication
Bearings

Long life Grease-free

Product Specifications

sojweld)
Stainless steel

Performance

Basic bearing @ Durability in water-immersed environments

Bearing number

2 Y LZZ-YT3
for inqui number
quiry Hybrid bearings have an operating life more than five times as long as that of
Structure Shielded Type (Open Type) stainless steel bearings.
Outer/Inner rings | Martensite stainless steel
Balls Silicon nitride ceramics
Specifications | Cage Fluororesin Hybrid bearings
Lubricant Fluorine solid lubricant B
Shields Austenite stainless steel
Stainless steel W 490 N
bearings 980 N
Applications: Devices and conveyor lines used in water-spray and water-immersed X
environments such as food processing and fishery equipment 0 100 200 300 400 500 600 700
Durability, h

Operating Instructions and Notes

® The scope of applications is shown in the table below.
® The standard of radial internal clearance for Hybrid bearings, is as follows; Normal size ball bearings: CN clearance,

Extra-small ball bearings: Lower limit of MC3 to upper limit of MC4.

Operating environment | Operating temperature Limiting rotational speed Limiting load

Water,
grease-free environments

2% of the stainless steel bearing load rating Cy

Up to 200°C dii = 20 000

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.

3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

4. Corrosion-Resistant Coated Bearings (Nickel coating)

Corrosion-resistant coated bearings (Nickel coating) are coated with a nickel coating on the outer and inner rings to
enhance corrosion resistance and durability, and are suitable for corrosive environments such as normal atmosphere or
high temperature.

Operating
environments

Normal —_— High-
4. ) Vacuum Corrosive
tmosphere i..t,emperature
= N (upto 10°Pa) (water, de-ionized water, 'C)
- sterilization liquid) :
Product Specifications
=
— o)
o b~ 2
[0} (o))
) Y gs
9
($)
Bearing number | Basic bearing .
for inquiry number LZZCG-YNIT3
Structure Shielded Type
Outer/Inner rings | Martensite stainless steel and nickel coating
Balls Silicon nitride ceramics
Specifications| Cage Fluororesin
Lubricant Fluorine solid lubricant
Shields Austenite stainless steel

Applications: Semiconductor/FPD/HD cleaning equipment, etching equipment, food
processing machinery, various conveyor lines

Operating Instructions and Notes

@ Corrosion-resistant coated bearings (Nickel coating) should be used with a light load range to protect the coating.

® The dimensional tolerance of the bore and outside diameter for corrosion-resistant coated bearings may deviate from
the JISO standard for coating thickness (maximum 4 ym in diameter).

® The standard of radial internal clearance CG is as follows; Normal size ball bearings: Lower limit of CN to upper limit
of C3, Extra-small ball bearings: Lower limit of MC3 to upper limit of MC8.

® The scope of applications is shown in the table below.

Operating environment | Operating temperature Limiting rotational speed Limiting load

Water, de-ionized water, Up to 200°C d.,n =20 000 2% of the stainless steel bearing load rating Cy
sterilization liquid

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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Features

©® Grease-free, fluorine solid lubricant
©® Higher corrosion-resistance and longer life than stainless steel bearings or hybrid bearings
® Resistant to sterilization liquids such as hydrogen peroxide and oxonia

® Applicable from normal atmosphere up to 10° Pa

- Longer operating life than hybrid
bearings and stainless steel
bearings, in acid solutions

- Higher corrosion resistance than
stainless steel bearings

Corrosion
resistance

Coxrosion-resistant

coated bearlngs - Fluorine solid lubrication

Performance

(Nickel coating)
Long life Grease-free

Immersed in a sodium hypochlorite solution
Concentration: 150 ppm

@® Corrosion resistance in sodium
hypochlorite solution

After After . X ; )
10 hours = 72 hours While stainless steel bearings rusted in 10 hours,
H.. corrosion-resistant coated bearings (Nickel coating) did
not rust, even after 72 hours.
Stainless steel bearing SUS440C Corrosion-resistant coated
bearings (Nickel coating)

. Test bearings: 6001
o=12 | ] Speed: 300 rpm
2 Axial load: 29.4 N
Tﬁi 210 | NaCl solution
as A .
g;; 8 | @ Durability in NaCl solution

:? E g In NaCl solution, corrosion-resistant coated bearings

g9o< 6 | (Nickel coating) have an operating life more than four

’Ds g3 times as long as that of hybrid bearings, and more than
5% 4 | 12 times as long as that of stainless steel bearings.
g
T
>8 2 |
22
/
g 172} O 1 1
= Corrosion-resistant Hybrid Stainless steel

coated bearings bearing bearing

(Nickel coating)
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

5. High Corrosion-Resistant, Non-Magnetic
Stainless Steel ESA Bearings

ESA Bearings, combining austenite stainless steel and hardened surface layers, possess high hardness, corrosion
resistance and non-magnetic properties, and are suitable for corrosive environments and non-magnetic requirement

in normal atmosphere and vacuum.
Operating
environments

amosphere @ Vacuum ) @ Corrosive 1 iilon-magnetisly
alosphet

(upto 10° Pa) (wea! ama, alkali)  (relative permal |¥y 1.01 or less)

Product Specifications

Outer/Inner rings:
hardened surface layer
4

solwesa)
Austenite
stainless steel

Bearing number ESA Basic bearing
for inquiry number

Structure Open Type only

Austenite stainless steel and

Outer/Inner rings hardened surface layer

Specifications| Balls Silicon nitride ceramics
Cage Fluororesin
Lubricant Fluorine solid lubricant

Applications: Corrosive environments: Cleaning equipment (except for etching equipment)
Non-magnetic requirement: Electron beam drawing devices, electron beam
exposure equipment, testers

Operating Instructions and Notes

® For use with a light load.

® Relative permeability (u) should be 1.01 or less. For completely non-magnetic requirement, titanium alloy bearings are
recommended.

® The standard of radial internal clearance for ESA bearings is as follows; Normal size ball bearings: Lower limit of CN
to upper limit of C4, Extra-small ball bearings: Lower limit of MC3 to upper limit of MC5.

@ It is possible to use higher temperature in below, but it is necessary to design specially, so please contact NSK.

® The scope of applications is shown in the table below.

Operating environment Operating temperature | Limiting rotational speed Limiting load
Corrosive (chemical, weak acid, Up to 50°C d.,n =20 000 2% of the stainless steel bearing load rating Cy,
alkali), non-magnetic

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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Features Outer/Inner rings: Austenite stainless steel

TE TN

® Grease-free, fluorine solid lubricant

® Higher corrosion resistance and hardness than
conventional stainless steel SUS440C bearings

©® Non-magnetic (equivalent to conventional
non-magnetic stainless steel bearings)

©® Applicable from normal atmosphere up to 10° Pa

® More economical than completely non-magnetic titanium
alloy bearings
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Hardened surface layer provided
by special heat treatment T
High E
hardness - Harder than SUS440C 0
. (hardened surface layer HY800-1000) £3
- Equal to or higher than SUS316 or 304 o ~ g §
ESA Bearings @0
High (o i)
; Non- mar
ég';;?:;]%r; | magnetic - Equivalent to conventional non- (Jf>)_3
I magnetic stainless steel bearings o g
8 (relative permeability 1.01 or less) 83
>
S5
g
Performance \ °
® Comparison with conventional materials
Material Hardness (HV) (") Relative Corrosion Features
permeability resistance
ESA 800-1 000 (3 1.01 or less @) NSK-developed steel
SUS440C 670 Fe'mggfjg”e“c N Ordinary stainless steel
Non-magnetic Due to its properties, it is difficult to machine,
stainless steel 450 1.01 or less A requiring advanced processing technology
A Apt to oxidize and hard to handle; the
Beryllium-copper alloy 320-400 1.001 or less O oxidation by-product is harmful
Due to its properties, it is difficult to machine,
Silicon nitride 1500 1.001 or less O requiring advanced processing technology;
high cost

Corrosion resistance evaluation O : Not corroded O: Slightly corroded A\ Partially corroded
Notes (") Indicated in HV hardness for comparison
(?) Hardened surface layer

@ Durability in water-immersed conditions @ Results of 2.5 mol/£ sulfuric acid immersion test

ESA bearings have durability of more than 107 rotations. Corrosion resistance is equivalent with SUS316, 304

14.0 : :
| |
12.0 | f
Atmosphere: 10°Pa | |
Load: 20 N 10.0 | |
Speed: 1 000 rpm = } }
ESA Bearings & E 80 } |
- Bearings: 608 (Test aborted) £ i i
- Fluorine solid [<) 6.0 | |
lubricant s O ‘ ‘
- Ceramic balls 8 | |
o 4.0 } |
Atmosphere: 10°Pa & | |
Load: 50 N Z 55 \ [
Speed: 1 000 rpm ’ ; ;
(Test aborted) 0.0 L — l
Lo Lo Lo SUS440C  SUS630 SUS304 SUS316 ESA
10° 10° 107 108

Durability, rev.
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

6. All-Ceramic Bearings (Oxide-based ceramics)

With ceramic outer/inner rings and balls, all-ceramic bearings have self-lubricating fluororesin cages and are

suitable for corrosive environments and non-magnetic requirement from normal atmosphere up to vacuum.

Operating
environments

<~ Normal High-
" atmosphere (__.__Vacuum,,) <P w D

(up to 10° Pa) (weak acid, alkali)  (relative permeability 1.001 or less) (up to 150°C)

Product Specifications

Ceramics

Bearing number | Basic bearing
for inquiry number SZ1GSN14T36

Structure Open Type only

Oxide-based ceramics

CLRIPIRET Mg (or silicon nitride)

Specifications| Balls Silicon nitride ceramics

Cage Fluororesin

Lubricant Fluorine solid lubricant

Applications: Corrosive environments: Semiconductor production machinery,
chemical processing equipment, metal plating equipment
Non-magnetic requirement: Electron beam drawing devices,
electron beam exposure equipment, testers

Operating Instructions and Notes

@® Ceramics is a fragile material. Please observe the following precautions.

Do not drop or strike the bearing. *Allow for sufficient clearance when installing the bearing.

#Do not strike the bearing with a hammer or other tool when installing the bearing to a shaft or axle box.
® Silicon nitride-based ceramics may be recommended for specific high-temperature and heavy-load conditions.
® The scope of applications is shown in the table below.

Features

® Grease-free, fluorine solid lubricant

® Higher corrosion resistance and longer life than conventional stainless steel bearings and hybrid bearings (more than
five times longer in water environments)

® Non-magnetic property outperforms conventional non-magnetic bearings

. -6
® Applicable from normal atmosphere up to 10° Pa - The operating life is more than 20 times

longer than that of SUS440C in water-

® Oxide-based ceramics are lower in cost than other ceramics immersed conditions

High
corrosion
resistance

~
Oxide-Based/
Ceramics

Non-
I magnetic

- Lower in price than other ceramics - Relative permeability of 1.001 or less

Cost

Performance

® Comparison of performance and cost

Oxide-based ceramics (ZrO,) are:

jos)
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Operating environment Operating temperature | Limiting rotational speed Limiting load
Corrosive (alkali, weak Up to 200°C dm,n = 20 000 5% of the stainless steel bearing load rating Cy
acid), non-magnetic

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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*More corrosion-resistant than stainless steel SUS440C or silicon nitride ceramics (SizN,) ® Oxide-based ceramics - -« - - -+ Zr0,
*Lower in price than other ceramics @ Carbide-based ceramics: - - - - - - SiC
@ Silicon nitride ceramics- « - - - - - - SizNy
Ceramics Stainless steel
Evaluation item
Oxide-based Silicon nitride SUS440C
Sulfuric acid O A X
0.5 mol// (room temperature)
Co!rrosion Sulfuric acid A A 9
resistance 0.5 mol// (150°C)
Fluoric acid A A «
1 mol/{ (room temperature)
Relative permeability 1.001 or less 1.001 or less Ferromagnetic body
Cost Standard High Low

Corrosion resistance evaluation ©: Not corroded O: Slightly corroded A\ Partially corroded X: Corroded

@ Durability in water-immersed conditions
Oxide-based ceramics (ZrO,) are 20 times more durable than SUS440C under water-immersed conditions.

) Test bearings: 6206
Oxide-based Speed: 1 000 rpm
Radial load: 980 N

Silicon nitride

Hybrid

SuUS440C

0 1 2 3 4 5
Durability, rev. x 107

-
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

7. Aqua-Bearing”—High Corrosion-Resistant Resin Bearings

Aqua-Bearing” features a special fluororesin for outer/inner rings and cages equipped to meet a broad range of

applications in water, alkali and strong acid environments. Aqua-Bearing” is suitable for corrosive environments

exclusively in normal atmosphere.

Normal
osph

(up 't0,40°C)

Product Specifications

Operating
environments

(water, alkali,_gc:d, reactive gas)

()
3
o
55
<8 89
53 g9
8o 2
o9 =
n_) =
o
Bearing number | Basic bearing P: Ceramics
for inquiry number L-PT3 (QT3) Q: Special glass balls
Structure Open Type only
Outer/Inner rings | Special fluororesin
Balls Ceramics or special glass balls
Specifications
Cage Fluororesin
Lubricant Fluorine solid lubricant

Applications: Cleaning equipment for semiconductors/liquid crystals/hard disks,
metal plating equipment, etching equipment, food processing machinery

Operating Instructions and Notes

® Tolerances for bore and outside diameters and the internal clearance of the bearings deviate from specifications for
standard bearings. (Refer to the Bearing Dimension Table on P28 for more detail).

® For bearings used in fluoric acid or organic solvent environments, please contact NSK.

@ It is possible to use at temperatures higher than 40°C, but it is necessary to pay attention to fitting, so please contact NSK.

@® For use in normal atmosphere only.

® The scope of applications is shown in the table below.

Features

® High corrosion resistance equivalent to that of ceramic bearings

©® Excellent durability in acid solvents: over 1 000 times more resistant than stainless steel bearings SUS440C and over

five times more resistant than conventional PE bearings

® Special self-lubricating fluororesin makes grease or oil unnecessary

- Corrosion resistance equal to
that of ceramics, at a lower cost

High
corrosion
resistance

) ~

Aqua-Bearing”

- Equivalent to that of ceramic bearings

- More than five times that of
conventional PE bearings in strong acid
environments

- Special self-lubricating fluororesin
material adopted in the
outer/inner rings and cage
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Cost Grease-free
Performance
® Comparison of corrosion resistance
Corrosion resistance equal to that of ceramics
Aqgua-Bearing” PE PPS Ceramics
Strong sulfuric acid O A A @)
Hydrochloric acid (@) @) © @)
Aqua regalis @) A X (@)
15% Acetic acid (@) A A O
70% Aqua fortis @) X X O
40% Chromic acid @) X A (@)
Halogen gas O X (@) O

Operating environment

Operating temperature

Limiting rotational speed

Limiting load

Water, alkali, strong acid,
reactive gas

Up to 40°C

dynt = 20 000

1% of the stainless steel bearing load rating Cy

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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Corrosion resistance evaluation

@ Results of water-spray durability tests

Remarkable durability can be observed under light-load
conditions. Application recommended is under 1% of the

stainless steel bearing’s load rating Cy or less.

250 T

200

150 [

100

Durability, rev. x 10°

50%

T T T

—A=— SUS440C
—e— PE
—&— Aqua-Bearing™

With water spray
Test bearings: 6001
Axial load: 30 N

Speed: 1 000 rpm

® Results of durability tests in strong acid solution
Durability is more than 1 000 times that of SUS440C bearings,
and more than five times that of conventional PE bearings.

SUS440C
bearing

Fluoride
low-temperature

chrome-coated
bearings

PE bearings

Aqua-Bearing™

40 60 80 100

Radial load, N

©: Not corroded

A\ Partially corroded

Test bearings: 6001

Solution: Hydrochloric acid
1 mol//{ solution

Axial load: 30 N

’ 057 Speed: 1 000 rpm

’18

—

20 40 60 80 100

Durability, rev. x 10°

X : Corroded

-
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

8. High Corrosion-Resistant All-Ceramic Bearings
(Carbide-based ceramics)

With ceramic outer/inner rings and balls, all-ceramic bearings have self-lubricating fluororesin cages and are

suitable for highly corrosive environments from normal atmosphere up to vacuum.

Operating
environments
Normal ngh-
m eratur

tmosEherg " 4 Vacuum
(up to 10° Pa) (alkali, strong acid, reactive gas) 200" C)

Product Specifications

Ceramics

Bearing number | Basic bearing
for inquiry number SR1GT36

Structure Open Type only

Outer/Inner rings | Carbide-based ceramics

Balls Carbide-based ceramics (or alumina)
Specifications

Cage Fluororesin

Lubricant Fluorine solid lubricant

Applications: Film cleaning systems, liquid crystal/semiconductor production machinery,
chemical processing equipment, metal plating equipment

Operating Instructions and Notes

® Ceramics are fragile materials. Please observe the following precautions.
Do not drop or strike the bearing. *Allow for sufficient clearance when installing the bearing.
*Do not strike the bearing with a hammer or other tool when installing the bearing to a shaft or axle box.
® The scope of applications is shown in the table below.

Features

® Grease-free, fluorine solid lubricant
® Higher corrosion resistance than other types of ceramics
® Over 100 times more durable than stainless steel bearings under strong acidic environments

® Applicable from normal atmosphere up to 10° Pa

- More corrosion-resistant than other ceramics

High
corrosion
resistance

N
Carbide-Basﬁ

- The operating life is more than 100 times
longer than that of SUS440C in strong
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Operating environment Operating temperature | Limiting rotational speed Limiting load
Strong acid, alkali, and Up to 200°C d.,n = 20 000 5% of the stainless steel bearing load rating Cy
reactive gas environments

Remarks 1. dnn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpm
2. The limiting load is calculated based on a bearing life of 10" rotations.
3. See the SPACEA" Bearing Dimension Table on P24-27 for load rating Cy, for stainless steel bearings.
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acid environments Ceramics - Relative permeability of 1.001 or less
. Non-
Longig I magnetic
Performance
® Comparison of performance and cost @ Oxide-based ceramics - - - - - - - - Zr0,
Carbide-b d . sic . istant th th . @® Carbide-based ceramics: - - - - - - SiC
arbide-based ceramics (SiC) are more corrosion-resistant than other ceramics. @ Silicon nitride ceramics. - - - - - - - SigN,
Ceramics Stainless steel
Evaluation item
Carbide-based Silicon nitride SUS440C
Sulfuric acid ® A 5
0.5 mol// (room temperature)
Co!rrosion Sulfuric acid o A 9
resistance 0.5 mol// (150°C)
Fluoric acid © A 5
1 mol/£ (room temperature)
Relative permeability 1.001 or less 1.001 or less Ferromagnetic body
Cost High High Low

Corrosion resistance evaluation ©: Not corroded O: Slightly corroded A\ Partially corroded X: Corroded

@ Durability in strong acid
Carbide-based ceramics (SiC) are 100 times more durable than stainless steel bearings SUS440C.

Test bearings: 6206
Speed: 1 000 rpm Al
Radial load: 980 N Carbide-based
10% Sulfuric acid solution
Room temperature

Silicon nitride

SuUS440C

1 10 100 1 000
Time, h

.
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Specifications, Operating Instructions, and Technical Data
for SPACEA™ Series Bearings

SPACEN

9. LG2/LGU Grease-Packed Bearings
(For use in normal atmosphere only)

LG2/LGU clean grease-packed stainless steel bearings are suitable for clean environments in normal atmosphere

at room temperature.

Operating
environments

« Normal
R atmosphere

- (compliant with«Class 100-1000)

Product Specifications

|991s ssa|ulelS
Clean grease

Bearing number | Basic bearing - LG2: LG2 grease
for inquiry number L7Z-H L G2 (L G Srenfi grease

Structure Shielded Type

Outer/Inner rings | Martensite stainless steel

Balls Martensite stainless steel

Specifications| Cage Corrugated stainless steel or resin

Lubricant NSK clean grease LG2/LGU

Shields Austenite stainless steel

Applications: Equipment in clean rooms

Operating Instructions and Notes

® LG2/LGU greases are for use in normal atmosphere only.
® The scope of applications is shown in the table below.

Features

® Clean grease lubrication for use in normal atmosphere only

® Lower particle emissions, lower torque, longer operating life and higher corrosion resistance than commercially
available fluorine greases

® LGU grease is free of metallic elements

- Lower particle emissions
than fluorine greases
in normal atmosphere

Low
particle
emissions

>
- Longer life than fluorine greases IEQILGU Clean

L - Outperforms fluorine greases
in normal atmosphere Grease

Long life ! Low torque

Performance l

@ Properties of Grease
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Operating environment For use in normal atmosphere only

Product LG2 LGU
Base oil Mineral oil and synthetic hydrocarbon oil Synthetic hydrocarbon oil
Thickener Lithium soap Diurea
Kinematic viscosity
(mm#/s, 40°C) 30 94.8
Consistency 207 209

Maximum operating

temperature, °C upto 70 up to 120

Normal atmosphere, Cleanliness Operating Limiting

vacuum temperature | rotational speed Limiting load

Up to 70°C
Class 100-1000 dnn =50000 |5% of the stainless steel bearing load rating Cy
Up to 120°C

LG2 grease .
For use in normal

atmosphere only

LGU grease

Remarks 1. Cleanliness may vary depending on operating conditions, surrounding structures and other factors
2. dyn = (Bearing bore diameter, mm + Bearing outside diameter, mm) + 2 x Rotational speed, rpom
3. The limiting load is calculated based on a bearing life of 10" rotations.
4. Se