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Products and Applications

Koyo Ceramic Bearings and EXSEV Bearings for Extreme Special Environments

are used for a wide range of the state of the art technologies.
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Development and
Manufacturing Facilities

By continuously incorporating new
iImprovements, Koyo Ceramic Bearings and
EXSEV Bearings are applicable in more
technologies than ever.

Technologies are advancing rapidly and bearings are required to satisfy more
complicated and varied requirements under increasingly hostile operating
conditions.

In response to such needs, JTEKT is committed to the development and
manufacture of the EXSEV Bearing Series using the latest research /
development and manufacturing facilities.

JTEKT intends to supply products that live up to customers' expectations, while
contributing to environmental conservation and energy saving through
streamlined manufacturing.

@Corrosion resistant bearing tester
@Sputtering machine
Plasma chemical vapor
deposition system
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

1 Ceramic Bearings and

The EXSEV Bearing Series has been developed for use in
special applications where conventional bearings are not
practical.

The EXSEV Bearings incorporate components made from
special material and use special lubricants, to be applicable in
extreme special environments such as a clean room, vacuum,

EE} Ceramic Bearings

Ceramic Bearings, including components made from ceramic, have
the special properties that steel bearings do not have, such as being
non-magnetic or insulating. They can be used in new applications
where conventional bearings have not been practical.

H Properties of ceramic materials

1) Material characteristics

Special Steel Bearings

high temperature application, or corrosive condition, and to
realize special characteristics, such as being non-magnetic,
or insulating, or having superior high speed performance.

The EXSEV Bearing series consist of Ceramic Bearings
and Special Steel Bearings, depending on the specific
materials of the components.

Ceramic Bearings are highly heat resistant, enabling a rolling bearing
to be practical in a high temperature environment. The low density of
ceramic decreases the centrifugal force induced by rolling elements
(balls or rollers), contributing to an increased speed of the apparatus.

Table 1-1 below lists the mechanical and physical properties of major ceramic materials used as bearing materials. Table 1-2 compares

silicon nitride and high carbon chromium bearing steel.

® Table1-1 Mechanical and physical propertiesof ceramic materials used as bearing materials

Ceramic Material Silicon Nitride Zirconia Silicon Carbide
Property Unit SiaN4 Zr0z Ssic
Density glcm® 3.2 6.0 3.1
Linear expansion coefficient K-t 3.2X10°6 10.5X10°6 3.9X10°¢
Vickers hardness HV 1500 1200 2200
Module of longitudinal elasticity GPa 320 220 380
Poisson's ratio 0.29 0.31 0.16
Three point bending strength MPa 1100 1400 500
Fracture toughness MPa - m/2 6 5 4
Heat resistance (in atmospheric air) C 800 200 1 000 or higher
Thermal shock resistance °’C 750 or higher 350 350
Coefficient of thermal conductivity W/(m - K) 20 3 70
Specific heat J/(kg - K) 680 460 670

® Table1-2 Comparison of characteristics of silicon nitride and high carbon chromium bearing steel

.. | Silicon Nitride | High Carbon Chromium Bearing Steel . .

Property Unit SisNa SUJ2 Advantages of Ceramic Bearings

. Decrease in centrifugal force induced by rolling elements (balls or rollers)

3

Density glem 3.2 7.8 -> Longer service life and reduced bearing temperature rises

Linear expansion » 6 6 Decreased internal clearance change due to reduced bearing temperature rises

coefficient X 3.2x10 12.5x10 -> Lowered vibration and reduced preload changes

Vickers hardness HV 1500 750 def onin roll

- — Less deformation in rolling contact areas

Module of longitudinal elasticity GPa 320 208 - Higher rigidity

Poisson's ratio 0.29 0.3

Heat resistance © 800 180 Retention of superior load carrying characteristics under high temperature

Corrosion resistance High Low Useful in acid or alkaline solutions

Magnetism Non-magnetic Ferromagnetic Decreased rotational fluctuation in ferromagnetic field due to non-magnetization

Conductivity insulator conductor Prevents electrical pitting

Bond Covalent bond Metallic bond Decrease in adhesion (or material transfer) due to oil film thinning in rolling contact areas

3

2) Rolling fatigue of ceramic materials

The individual ceramic materials were tested for rolling fatigue
under oil lubrication and under water lubrication, to evaluate their
applicability as bearing material. Figs. 1-1 and 1-2 show the
results of the tests.

The figures indicate that each ceramic material has a certain
level of rolling fatigue strength and that silicon nitride has the
highest fatigue strength among the ceramic materials tested.

Silicon nitride

] ] (SiaN4)
1250 | Zirconia f——
(Zr02) s
1000
z
8 7oL
@
&
=]
500 - .
§ Silicon carbide
(SiC)
250 A

[ 1 1 1 1 1 1 1 |
0 108 216 324 432 54 648 756 8.64

Stress loading cycles, X107

Fig. 1-1 Comparison in rolling fatigue life under oil lubrication
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Fig.1-2 Comparison in rolling fatigue life under water lubrication

© Test conditions

Oil lubrication

Water lubrication

Lubricant Spindle oil City water
Ball Bearing steel Ceramic
Load Increased in stages at every 1.08 X 107 cycles

Rotational speed

1200 min-t

® Test equipment

>

/7 Lubricant

1~ Ball (9.525 mm)

Load

© Test equipment appearance

Flat ceramic plate

Fig. 1-3 Roalling fatiguelifetest conditions and test equipment
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

3) Ceramic materials suitable for rolling bearings

Table 1-3 shows the results of evaluating the ceramic materials
in terms of their characteristics and the rolling fatigue strength.
Among the ceramic materials tested, silicon nitride is the most
suitable as rolling bearing material.

JTEKT uses the silicon nitride produced by the hot isostatic
pressing (HIP) method as the standard ceramic material for

bearings.

® Table 1-3 Ratings of ceramic materials as rolling bearing materials

4) Composition of ceramic bearings

Koyo ceramic bearings are divided into Full Ceramic Bearings
(with all components, namely, the outer ring, inner ring and rolling
elements, made of ceramic) and Hybrid Ceramic Bearings (with
only the rolling elements made of ceramic). The outer ring and
inner ring of the Hybrid Ceramic Bearings are made from special
steel, including high carbon chromium bearing steel. The cage
may be made of a metallic material, resin, or composite material,
depending on the intended operating conditions of the bearing.

Ceramic

Full Ceramic Bearing Hybrid Ceramic Bearing

Fig. 1-4 Composition of ceramic bearings

Application to rolling bearings

Rating Performance and use Characteristics
Silicon nitride o - Comparable to bearing steel in load carrying capability and service life | - High speed - High vacuum - Corrosion resistant
SiaNa - Suitable for high performance applications - Heat resistant - Non-magnetic - High rigidity
Zirconia - Useful under a limited load . . .
ZrO2 o - Applicable in highly corrosive chemicals + Highly corrosion resistant
Silicon carbide O - Useful under a limited load - Highly corrosion resistant

SiC

- Applicable in highly corrosive chemicals

- Highly heat resistant

M Load ratings and service life of ceramic bearings

Silicon nitride, a ceramic material, is more rigid than high
carbon chromium bearing steel; therefore, a bearing including
silicon nitride components is subject to a higher contact stress on
the area of contact between bearing raceways and rolling
elements. Accordingly, to estimate the service life of ceramic
bearings, whether the rolling bearing theory is applicable or not is
critical.

Basic dynamic load rating

The 1SO standard defines the basic dynamic load rating as the
pure radial load (for radial bearings), constant in magnitude and
direction, under which the basic rating life of 1 million revolutions
can be obtained, when the inner ring rotates while the outer ring
is stationary or vice versa. The basic dynamic load rating
represents the resistance of a bearing against rolling fatigue.

Basic static load rating
The basic static load rating is defined as the static load which
corresponds to the calculated contact stress shown below, at the
center of the most heavily loaded raceway/rolling elements.
Self-aligning ball bearings : 4 600 MPa
Other ball bearings 14 200 MPa
Roller bearings : 4 000 MPa

JTEKT defines the dynamic load rating and static load rating of
ceramic bearings based on the results of their service life tests,
the maximum allowable static load of the ceramic materials, the
elastic deformation test results of high carbon chromium bearing
steel, and other related data, as shown in Table 1-4.

® Table 1-4 Load ratings of ceramic bearings

Hybrid Ceramic

Full Ceramic Bearing Bearing

Dynamic load rating| Comparable to steel | Comparable to steel

Cr bearings bearings
Static load rating| Comparable to steel 85% that of steel
Cor bearings bearings

The steel bearings here refer to bearings consisting of rings and rolling
elements both made of high carbon chromium bearing steel.

1) Rolling fatigue life of ceramic bearings

A typical service life test for Ceramic Bearings and steel
bearings was performed under the conditions specified in Fig. 1-6.

The test results showed that the service life of Ceramic
Bearings was equal to or longer than that of steel bearings,
exceeding the calculated life.

The Ceramic Bearings were found to exhibit flaking (Fig. 1-5)
when their service life terminated. The same phenomenon was
observed on the steel bearings whose service life terminated.

Based on these findings, as the dynamic load rating of a Ceramic
Bearing, that of a steel bearing of the same dimensions can be used.

Ceramic ball Ceramic inner ring

Fig. 1-5 Flaking on ceramic ball and inner ring

Full Ceramic Bearing
NC6206

Steel bearing
g 6206

50 [~

30

1 I 1 I | I
1 2 4 6 810 20

Calculated life ratio
(actual life / calculated life)

©® Rolling fatigue test conditions

Bearing number|Material (outer/inner rings and balls) Dimensions, mm

NC6206 Silicon nitride(SisNa) 30X 62 X 16
6206 Bearing steel(SUJ2) (bore X outside dia. X width)
Specification Condition
Load 5800 N
Rotational speed 8 000 min*

Lubrication oil AeroShell Turbine Oil 500

Temperature 70+2°C

Fig. 1-6 Rolling fatigue life of Full ceramic bearings and steel bearings
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

2) Static load rating of ceramic bearings

The basic static load rating of a steel bearing represents a load
that produces a localized permanent deformation in the rolling
element/raceway contact area, impeding smooth rotation.

However, ceramic materials, which are highly rigid, produce
little permanent deformation. Therefore, the theory of the basic
static load rating for steel bearings is not applicable to ceramic
bearings.

® Static load rating of Full Ceramic Bearings

When exposed to continuous excessive loads, ceramic
materials may break down; however, before breakdown occurs,
the materials develop cracking.

Fig. 1-7 compares the load measurements at which ceramic
balls developed cracking with the basic static load ratings of steel
bearings. Fig. 1-8 shows the measurement system.

As these results show, the loads at which cracks develop on
the Full Ceramic Bearing are far higher than that of the basic
static load rating of steel bearings. This means that the basic load
ratings specified in the ISO standard can be used as the
allowable static loads of the Full Ceramic Bearing.

Crack
developing load

Load, kN

Basic static load rating

oL for steel bearing

(load that generates

a contact stress of 4 600 MPa)

25 50 75 100
(Ball diameter Dw)2, mm?2

Fig. 1-7 Crack developing loads for Full Ceramic Bearings

® Static load rating of Hybrid Ceramic Bearings

The theory of the static load rating for steel bearings is
applicable to Hybrid Ceramic Bearings because their outer and
inner rings are made of steel and accordingly any deformation is
permanent.

Table 1-5 shows the results of a test for which a high carbon
chromium bearing steel ball and ceramic ball were pressed
against a flat plate of high carbon chromium bearing steel and the
resulting permanent deformations (indentation depths) on the flat
plate and balls were measured.

® Table 1-5 Measurements of permanent deformation produced
on flat steel plate and balls

Load | Permanent deformation (average), mm |Permanent deformation
KN |Flat plate (bearing steel) Ball (sum of averages), mm

E 0.65 0.5 - 0.5

| 13 1.9 - 1.9

§[ 26 5.2 - 5.2

8 39 9.3 - 9.3

_| 065 0.4 - 04

813 1.3 0.11 1.41

826 4.0 0.41 4.41

“ 39 6.8 118 7.98

These results indicate that ceramic balls do not suffer
permanent deformation and that the permanent deformation
produced on the flat steel plate by the ceramic balls is
approximately 1.2 times the sum of the deformation produced on
the flat plate by steel ball and the deformation that the steel ball
undergo.

Accordingly, the static load rating of Hybrid Ceramic Bearings
can be determined based on the permanent deformation of their
bearing steel rings. JTEKT uses the load equal to 85% of the
static load rating of steel bearings as the static load rating of the
Hybrid Ceramic Bearings.

Load
¥ Load

Load cell
N e meter L IRecorder
l

Filterand | | Noise | count
Ball amplifier [ |suppressor ounter
Acoustic emission |
Flat plate
- transducer  [ryerang
amplifier

Fig. 1-8 Crack generating load measurement system

3) Impact strength of ceramic bearings

To evaluate the impact strength of ceramic bearings, ceramic
balls were crushed by two methods: by a static load and an
impact load. The test results are shown in Fig. 1-9. Fig. 1-10
shows the testing methods.

This figure shows that the impact strength of the ceramic
bearings is almost equal to the static load strength, which means
the bearings possess sufficient impact strength.

99

. I
. %

Impact crushing load
40

9
2 Static crushing load f ;
. a
[

Failure, %

12 5 10 20 30 40 100
Crushing load, kN

Fig. 1-9 Comparison of static load and impact load that crush
ceramic balls

©® Static crushing test
Load

Jig made of
bearing steel

Ceramic balls
(9.525 mm in dia.)

® Impact crushing test

Weight 50 kg

| — Load cell

Dropping

Jig made of
bearing steel

Ceramic balls
(9.525 mm in dia.)

Fig. 1-10 Ceramic ball crushing test method
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

4) Fitting of ceramic bearings
When using ceramic bearings, it should be noted that ceramic

® Table 1-6 Typical results of static strength test on ceramic
bearing shaft fitting

EE'] Special Steel Bearings

materials are largely different from steel materials in the Interference, Lo | Ring's fracture stress Table 1-8 lists the typical special steels used to produce the bearing rings and rolling elements of EXSEV Bearings.
coefficient of linear expansion. Attention should therefore be paid pm MPa
to fitting stresses and temperature rises. Solid shaft 50 399
The following are the results of evaluating the fitting of a
Hollow shaft 68 332 ® Table 1-8 Characteristics of the typical special steels used for EXSEV Bearings ©: Superior, O: Good

Ceramic Bearing on a stainless steel shaft.
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. . . Modul f Coefficient of -
® Table 1-7 Typical results of dynamic strength test on ceramic Hardness |ongitu§i#a|“§|§sﬁcity linear expansion | L0ad carrying Applications
. : e HRC GPa X10-5K-1 capability
___—Housing bearing shaft fitting
\'\ ) Max. allowable interference|Max. allowable stress for ring i G006 E MDY EEENIAY S 61 208 125 O Hyk:_md Ce_ram|c Bearings
Outer ring wm MPa SuJ2 for insulation, etc.
Inner ring Solid shaft 31 243 Martensitic stainless steel 60 208 105 o Clean environments and
—_ Shatt Hollow shaft 43 204 SuUS440C vacuum environments
Precipitation hardening stainless steel . .
E— SUS630 40 196 11.0 O Corrosive environments
o High speed tool steel High temperature
M50 61 207 106 © environments
Fig. 1-11 Bearing fittin i i
g g g High speed tool steel 64 207 12.0 o ngh temperature
SKH4 environments
® Maximum stress produced by fitting . : Magnetic field
Table 1-6 shows the results of a static strength test conducted MR SEiEsE Sl 43 200 18.0 O environments

on a ceramic ring fitted on a stainless steel shaft. Table 1-7
shows the results of a dynamic strength test (running test)
conducted on a ceramic ring fitted on a stainless steel shatt.

1) Bearings for use in clean and/or vacuum environments

Based on the results of these tests, JTEKT makes it a rule for The rings and rolling elements of conventional bearings are ‘ 1400
the maximum stress produced by interference to be no greater Fig. 1-12 Ceramic inner ring damaged by dynamic strength test made of high carbon chromium bearing steel (JIS SUJ2), which is \ Silicon nitride
than 150 MPa when a ceramic inner ring is fitted on a stainless resistant to rolling fatigue. However, due to a relatively low % (SizN4) .
steel shaft. o S o ¢ Influence of temperature corrosion resistance, this steel requires application of @
Consult JTEKT for applications requiring tighter fitting. During operation, bearing temperature exceeds the ambient anticorrosive oil or other sitable rust preventive measure. § \
temperature. When a ceramic bearing is operated on a stainless Applying anticorrosive oil to bearings is not favorable for use in E
steel shaft or in a stainless steel housing, the interference with the a clean and / or vacuum environment, due to the possibility of = 1000
shaft increases due to the difference in linear expansion contamination. Accordingly, EXSEV Bearings use martensitic 70
coefficient while the interference with the housing decreases. stainless steel (JIS SUS440C), which is highly corrosion resistant, el - L L __L____ 800
(When the outer ring is loose-fitted, the clearance increases.) as a standard material for use in a clean environment. o —_—
To determine the class of fit for a ceramic bearing, the maximum TN 2
temperature during operation should be assessed carefully. 2) Bearings for use in corrosive environments \\ §
For a highly corrosive environment where the SUS440C is not % ™ \‘SKH4 S
enough to prevent corrosion, precipitation hardening stainless M50 £
B The maximum stress generated on the inner ring due to the interference with the shaft can be steel UIS SU.S639) N Us?d' However, SUS6,3O h,as a hardnes?’ of XL SuJ2!
. . . 40 HRC, which is inferior to other materials in load carrying I SUS440C
determined from the following equation: N . .
capability and rolling fatigue strength.
D2+ o - Maximum circumferential stress to interference (MPa) 30 \
C=Pu Py : oo . SUS630
D—d Pu  Pressure of contact on fitting surface (MPa) 3) Bearings for use in high temperature environments
Fig. 1-13 shows the high temperature hardness of various 20
. L o f 3 o 6 . o . 0 200 400 600 800
e D2+ 4 (@+a t d, Di :Inner ring bore diameter and outside diameter  (mm) materials. SUS440C has a hardness of 55 HRC at 300°C, which Temperature, °C
Po=daet | 7o\ D22 * B |t Es ez T Jarr: Effective interference of inner ring (mm) means it can be used in a high temperature environment of up to ’
approximately 300°C. In an environment heated in excess of s . s . s
do : Bore diameter of hollow shaft (mm) 300°C, high speed tool steel (JIS SKH4, AISI M50, etc.) should Fig. 1-13 High temperature hardness of various bearing materials

be used.

E®, vB :Bearing's modulus of longitudinal elasticity and Poisson's ratio  (MPa)

Es, vs : Shaft's modulus of longitudinal elasticity and Poisson's ratio  (MPay)



CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

2 Lubricants for EXSEV Bearings

Bearing performance depends on lubrication; it is no
exaggeration to say that lubrication determines the
service life of bearings. Grease or a solid lubricant is
properly used to lubricate the EXSEV bearings.

Compared with solid lubricants, grease is superior for
the high speed performance, load carrying capability, and
service life of bearings. Therefore, it is recommended to
use grease as much as possible.

Grease cannot be used for some application in an

As can be seen Fig. 2-1, oil A, which originally has the acetal
structure, apparently emits a great amount of oxide components,
such as CF20*, C2F30* and C2FsO*, which are attributed to the
decomposition of the acetal structure. It emits a greater amount
of gas than other oils.

As the standard grease for the EXSEV Bearings, JTEKT uses
fluorinated grease containing oil B or PFPE, whose molecular
chains are not easily torn off.

EX] Solid Lubricants

In an environment where oil and grease cannot be used, a
solid lubricant is used to lubricate bearings.

Solid lubricants can roughly be classified into soft metals, layer
lattice materials, and polymeric materials.

Table 2-2 shows the characteristics of major solid lubricants
used for the EXSEV Bearings, along with the major applications
where the individual solid lubricants are used.

ultrahigh vacuum, high temperature, or clean 1000 | Oil A
environment. In an application where oil evaporation 1) Soft metals )

. . . 100 L Soft metals, such as silver (Ag) and lead (Pb), are coated on Fig. 2-3 Balls coated with silver ion plating
from grease is unacceptable, solid lubricants should be 10 balls by the ion plating method (refer to Fig. 2-3). These lubricants
used. 1 are effective for use in ultrahigh vacuum environments where gas

emissions from bearings should be avoided.
m Grease 5 1000 Silver coated components require careful handling because
) ) % 100 silver is susceptible to oxidization and durability deteriorates
1) High temperature, vacuum or clean environments @ 10 rapidly once oxidized. Lead is seldom used as a lubricant
Fluorinated greases are known as useful for high temperature § because it is hostile to the environment.
applications. Its base oil is perfluoropolyether (PFPE) and its = 4

thickener is polytetrafluoroethylene (PTFE).

Fluorinated grease has a low evaporation pressure, and can be
used in a vacuum environment of approximately 10~ Pa at room
temperature. Another advantage of this grease is low particle
emissions, and is applicable in a clean environment. Owing to
these excellent characteristics, fluorinated grease is used as the
standard grease for the EXSEV Bearings.

2) High vacuum environments

Fluorinated greases are classified according to whether the
base oil includes an acetal bond (-O-CF2-O-) and whether side
chains are included (Table 2-1).

Note that when a fluorinated grease is used in a vacuum, these
differences in molecular structure may cause the molecular
chains to be disconnected and decompose, resulting in a

1000 |
100 |

10

1
0 20 40 60 80 100 120 140 160 180 200
Molecular weight

Fig. 2-1 Differences in gas emissions from PFPE

—— Load adjustment mechanism

| | External _F=—=4

2) Layer lattice materials

Among layer lattice materials, molybdenum disulfide (MoSz2) is
coated to the cage and bearing rings, or is used as an additive for
composite materials, while tungsten disulfide (WS2) is not used as
a coating material but used only as an additive for composite
materials (refer to Fig. 2-4).

These lubricants are superior to polymeric materials in heat
resistance and load carrying capability, and are used for high
temperature applications or applications where a large load
carrying capability is required.

Layer lattice materials should not be used in a clean
environment because they emit an excessive amount of particles.

3) Polymeric materials

Separator

Fig. 2-4  Separator including tungsten disulfide

diff i th ¢ of o nth Mass spectrometer motor — Polymeric materials are coated to the cage and/or bearing
ierence in the amount of gas emissions in the vacuum. = ' — rings. They are also used to make cages (refer to Fig. 2-5).
For the PFPE of the three g.re'c.lses isted in' Table 21 Fig. 2-1 1:‘] om— | Polymeric materials are suitable for applications where
shows the results of gas emissions evaluation, using four ball 7] ) , J [ cleanliness is critical or the environment is corrosive. Because
type vacuum test equipment. ] they are relatively independent of ambient conditions, they are Fig. 2-5 Cage made from fluorocarbon resin
Strain suitable for applications where bearings are repeatedly exposed
I gauge to atmospheric air and a vacuum.

Exhaust system : Turbo molecular pump & rotary pump
(exhaust possible up to 10~ Pa)

©® Table 2-2 Characteristics of major solid lubricants used for EXSEV Bearings

© : Superior, O : Good, A : Acceptable

Fig. 2-2  Four ball type vacuum test equipment : : Thermalstability, °C | Coefficient of friction |Load capacity| Particle | Gas o
. . Solid lubricant — — e e Applications
©® Table 2-1 Tested PFPEs and their characteristics Atmosphericair|  Vacuum  |[Atmosphericair| Vacuum MPa  |emissionsjemissions

oil Molecular structure Viscosity, 20°C Mean molecular | Vapor pressure, 20°C Soft metals Silver (Ag) - 600 or higher - 0.2 0.3 | 2500max. | A © | Ultrahigh vacuum

mm?/s weight Pa Lead (Pb) - 300 or higher [0.05 t00.5 [0.1 100.15| 2500 max. | A [ environments
A CF3 — (OCF2CF2) p — (OCF2) g — OCFs 255 9 500 4 X 10710 Layer Molybdenum disulfide (MoS2) 350 400 or higher {0.01 t00.25 |0.001t00.25 | 2 000 max. AN O |vacuum environments,

B F — (CF2CF2CF20) n — CF2CFs 500 8 400 7 X 10°° lattice | Tungsten disulfide (WSz2) 425 400 or higher |0.05 t00.28 |0.01 t00.2 | 2500 max. PaN O High temperature

F— ( CFCF20) — CF2CFs materials |” G raphite (C) 500 - 0.051t0.3 [0.4 t01.0 | 2000 max. | A 0O environments

c | 2700 11 000 4X 1012 Polymeric | Polytetrafiuoroethylene (PTFE) 260 200 0.04 t00.2 [0.04100.2 | 1000max. | © A | Clean, vacuum, andor
CFs m materials | Polyimide (PI) 300 | 200 or higher [0.05 t00.6 |0.05 t00.6 | 1000max. | O A |corrosive environments
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4) Service life of solid lubricants

Bearings lubricated with a solid lubricant can provide stable
running performance as long as the lubricant is supplied
continuously. When the lubricant is used up, the metal
components become in contact with each other, rapidly
increasing running torque and reducing the service life of the
bearing. The service life of bearings is greatly influenced by the
operating conditions. As a consequence, it is not always possible
to accurately estimate the service life of bearings lubricated with
solid lubricant because of the variations in operating conditions.

When a solid lubricant is used to lubricate a bearing, the
bearing is generally used under a relatively light load, such as 5%
or less of the basic dynamic load rating. Based on the results of
various experiments under the above mentioned operating
conditions, JTEKT provides the following experimental equation
to enable an estimation of the service life of a deep groove ball
bearing lubricated with a solid lubricant. For details, refer to the
following product pages.

® Polymeric materials
The average service life of clean pro coated bearings can be
estimated by the following equation:

CrX0.85

T

Lav=1b2- ( )"X0.016667/n
Where,
Lav : Average life, h
b2 : Lubrication factor
b2=42
C: : Basic dynamic load rating, N
P: : Dynamic equivalent radial load, N

q : Exponential coefficient, ¢ = 3

n . Rotational speed, min—?
Clean Pro Bearings .................................................... Pa_ge 31
Clean Pro PRZ Bearings «:::eoeeererini, Page 35

® [ayer lattice materials

The average service life of the EXSEV Bearings whose cage is
coated with molybdenum disulfide (MO Bearings) can also be
estimated by the above equation, supposing that b2 equals to 6.

MO Bearings ............................................................... Page 45
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e Soft metal materials

The average service life of the EXSEV Bearing whose balls are
silver ion plated (MG Bearing) can be estimated using the
following equation:

Cr

Lvh:bl-bz-b3(m

)'X16 667/n
Where,
Lw : 90% reliability service life, h
Cr : Basic dynamic load rating, N
P: : Dynamic equivalent radial load, N
q : Exponential coefficient, g = 1
n . Rotational speed, min~ (10 < n < 10 000)
b1 : Speed factor
b1=15X10°%n+1
b2 : Lubrication factor
b2=1
bs : Ambient pressure/temperature factor
bs = 1(at 10-% Pa and room temperature)

MG Bearings ............................................................... Page 47

The basic dynamic load ratings and the permissible radial
loads listed in this catalog are as follows.

Basic dynamic load rating: Strength against bearing rolling
fatigue

Permissible radial load: They can be regarded as the maximum
loads applicable to individual bearings.
When an axial load is applied to the
bearing, convert this axial load to a
dynamic equivalent radial load, and
then compare this value to the
permissible radial load.

sk Bearings lubricated with a solid lubricant are generally
damaged by friction and not by rolling fatigue. For this
reason, the permissible radial load is listed on each page for
bearings lubricated with a solid lubricant.

3 How to Select EXSEV Bearings

FE1 Clean Environments

In a clean environment, bearings made of high carbon
chromium bearing steel applied with rust preventive oil cannot be
used. Accordingly, stainless steel bearings are used without
applying rust preventive oil. A low particle emission type lubricant
should be used for these bearings.

Fig. 3-1 shows an EXSEV Bearing selection chart on the basis
of the cleanliness class and temperature of the environment. In
this chart, each numerical value has a margin.

The amounts of particle emissions from bearings differ
depending on operating conditions such as temperature, load and
rotational speed. Please consult JTEKT for applications who's
operating conditions are near the bearing applicability divisions
specified in Fig. 3-1.

Table 3-1 compares the particle emissions of various lubricants
provided for major EXSEV Bearings.

For an unlubricated EXSEV Bearing, more than 3 million
particles are found for every 20 hours. When silver or molybdenum
disulfide is used as a lubricant, 10 000 or more particles are
emitted, indicating that neither is suitable for clean environments.

Bearings using a fluorine polymer are low in particle emissions
and suitable for use in clean environments.

© Table 3-1 Particle emissions from major EXSEV Bearings

Bearing material composition Lubrication

Bearings lubricated with a Clean Pro coating or fluorinated
grease are also useful in clean environments because they are
low in particle emissions.

Fluorinated grease is superior to solid lubricants in load
carrying capability and high speed operation. This grease can be
used in applications where a slight amount of scattering of
fluorinated oil is acceptable.

400

300 —
e
=}
g High Temperature Clean Pro Bearings
= 200
c
Q
ks
IS
< Clean Pro

100 -f  Bearings

Clean Pro PRZ
Bearings
10 10? 10° 10

Cleanliness class
Fig. 3-1 EXSEV Bearings suitable for clean environments

Number of emitted particles during 20-hour test duration

- 1 102 104 106 108
© Test conditions
=5 Bearing No.: ML6012
: (4 6X ¢ 12X3mm)
-- 7 Rotational speed: 200 min~*
| : Radial load: 2.9 N per two bearings
Particle size: 0.3 um or greater
11
[For the properties of the EXSEV Bearings shown in Fig. 3-1, refer to the pages listed below. ]
Fluorinated grease Polymeric materials
DL Bearings ...................................................... 37 C|ean Pro Bearings ............................................. 31
High Temperature Clean Pro Bearings ««-wsxweeeereees 33
C|ean pro PRZ Bearings .................................... 35
FA Bearings ................................................... 39
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EXSEV Bearings: Composition and Selection

EE3 Vacuum Environments

® Bearing materials

Outer/inner rings and balls of the bearings for use in a vacuum
environment are usually made of martensitic stainless steel
(SUS440C). For the bearings requiring corrosion resistance,
precipitation hardening stainless steel (SUS630) is used. When
high temperature resistance is required, high speed tool steel
(SKH4, M50, etc.) can be used. For a special operating condition,
ceramic having excellent heat/corrosion resistance may be used.
® | ubricants

A bearing used in an ordinary vacuum chamber is repeatedly
exposed to atmospheric air and vacuum. There is no rolling bearing
lubricant that is effective for use under such a wide pressure range.
The lubricant should optimally be selected in consideration of
principal ambient pressure and temperature as well as required
cleanliness and corrosion resistance when necessary.
1) When cleanliness is not critical:

Fig. 3-2 shows the EXSEV Bearings that are suitable for
vacuum applications that do not require cleanliness.

400
WS Bearings

300
O
°d_ MO Bearings
IS PN Bearings
9]
= 2004
c
% MG Bearings
e FA Bearings
<

T T
1 1072 1074 1076 10°8

Pressure, Pa

Fig. 3-2 EXSEV Bearings useful for vacuum applications where
cleanliness is not critical

When the ambient temperature is near normal room temperature
and vacuum is 107° Pa or less, fluorinated grease is used for
lubrication. However, since the fluorinated oil contained in the
grease gradually begins to evaporates, a solid lubricant should be
used in applications where oil scattering should not occur.

In an ultrahigh vacuum environment with pressure lower than
10-° Pa, gas emissions from bearings may pose a problem. For
this pressure range, MG Bearings lubricated with silver, a soft
metal lubricant, should be used.

2) When cleanliness is critical:

When bearings should be clean, solid lubricants such as soft
metal materials and layer lattice materials cannot be used
because of excessive particle emissions. In such a case, a
polymeric material or fluorinated grease is used.

Figs. 3-3 and 3-4 show the EXSEV Bearings applicable for
vacuum environments with cleanliness classes 100 and 10,
respectively.

400
300
o
g' High temperature
9] Clean Pro Bearings
= 200+
c
2 .
o) Clean Pro Bearings
g Clean Pro PRZ
100 Bearings

T T
1 1072 10 10°¢ 108

Pressure, Pa

Fig. 3-3 EXSEV Bearings applicable for cleanliness class 100

400

300
L
S High temperature
g Clean Pro Bearings
+— 200
=
c
Q
a
€ Clean Pro Bearings
< 1004  Clean ProPRZ

Bearings
T T T T
1 102 104 10¢ 108

Pressure, Pa

Fig. 3-4 EXSEV Bearings applicable for cleanliness class 10

EE] High Temperature Environments

® Bearing materials

Fig. 3-5 shows bearing materials for high temperature
applications.

SUS440C can withstand temperatures up to approximately
300°C.

In the range from 300°C to approximately 500°C, High
Temperature Hybrid Ceramic Bearings, whose bearing rings are
made of highly heat resistant high speed tool steel (SKH4 or M50)
and rolling elements made of ceramic, should be used.

In a high temperature environment in excess of 500°C, full
ceramic bearings should be used.
® [ubricants

Fig. 3-5 shows lubricants for high temperature applications. In a
temperature range of up to approximately 200°C, fluorinated
grease can be used. At temperatures over 200°C, a layer lattice
material should be used.

Because all layer lattice materials emit a large amount of
particles, they are not suitable for applications where cleanliness
is required. Graphite cannot be used in a vacuum environment
because it does not serve as a lubricant in a vacuum.

In a high temperature environment over 500°C, there is no
lubricant that can work perfectly. Unlubricated full ceramic
bearings are used for such a high temperature application.

Fig. 3-6 shows the EXSEV Bearings useful for high temperature
applications.

The temperatures shown in the figure are approximate. When
the operating temperature of your application is near a
temperature division specified in this figure, consult JTEKT.

If a bearing is exposed to a high temperature in a clean or
vacuum environment, please refer to the sections entitled "Clean
Environments" or "Vacuum Environments".

500 -
Full Complement
Ceramic Ball Bearings

O 400 -
S
s
2 :
£ 300 WS Bearings
g |
Qo .
[S MO Bearings
< PN Bearings

200

100

Fig. 3-6 EXSEV Bearing applicable for high temperature environments

Ambient temp. °C

500TC

400C

SiaNa

300C

SKH4

MS0 SUSB30

SuUsS440C
SuJ2

100C Fluorinated ws:

0C (KDL)

200C

MoS
grease o2

—100TC

Bearing materials

Lubricants

Fig. 3-5 Bearing materials and lubricants for high temperature applications

[For the properties of the individual EXSEV Bearings shown in the figures, refer to the applicable pages shown below:

Soft metal materials No lubrication
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Fluorinated grease Polymeric materials Layer lattice materials

DL BEATINQGS -+++vwwesvweessnresnsesnsesinresnieniieiieine 37 Clean Pro Bearings «««++««++-sw+sssressuressnessnennnennns 31 PN Bearings MG BEAMNGS +++++++vrssvressresnsesunesntsniiiiiisiiei 47 Full Complement Ceramic Ball Bearings --«++-«+=+++-+ 49

High Temperature Clean Pro Bearings - ---33 WS Bearings -+

Clean Pro PRZ Bearings «w««««wweeeeeesssssmnnnnnnnenneees 35 MO Bearings

FA Bearings ...................................................... 39
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EXSEV Bearings: Composition and Selection

FE] Corrosive Environments

1) Corrosion resistance of special steels

Table 3-2 shows the corrosion resistance of the special steels
used for the EXSEV Bearings to major corrosive solutions.

In stainless steels, SUS630 is superior to SUS440C in
corrosion resistance. However, in such a highly corrosive
solution as an acid or alkaline solution, or if the solution must be
kept free from rust, these special steels cannot be used.

2) Corrosion resistance of ceramic materials

Table 3-3 shows the corrosion resistance of ceramic materials.
Silicon nitride, which is used as the standard material of the
ceramic bearings, is excellent in corrosion resistance. However,
it may develop corrosion in a highly corrosive chemical, a high
temperature, or other highly corrosive ambient condition.

There are two types of ceramic corrosion: One is the corrosion
of the alumina-yttria system sintering aid (Al20s - Y203), which is
used to bake ceramic materials. To avoid this type of corrosion,
corrosion resistant silicon nitride treated with a spinel sintering aid
(MgAl204) should be used. Fig. 3-7 shows the mass reduction
and bending strength deterioration of corrosion resistant silicon
nitride dipped in an acid or alkaline solution for a given period of
time.

The other type of corrosion is the corrosion of the silicon nitride
itself. For use in a highly corrosive solution, bearings made of
zirconia (Zr0O2) or silicon carbide (SiC) may be effective.

To select a ceramic bearing for use in a highly corrosive
environment, its corrosion resistance to the specific condition
should be carefully examined.

©® Table 3-2 Corrosion resistance of special steels and materials for cages

3) Service life of corrosion resistant bearings

Table 3-4 lists the bearings suitable for applications requiring corrosion resistance, along with their major applications.

© Table 3-4 Typical corrosion resistant EXSEV Bearings

L Bearing Materials
Applications - - Page
Bearing Rings Balls
Corrosion Resistant Hybrid | In water, alkaline environment and - .
Ceramic Bearing reactive gas SUS630 Silicon nitride 53
Ceramic Bearing In a_sllghtly acidic environment, alkaline Silicon nitride Silicon nitride 55
environment and reactive gas
Corrosion Resistant In a strongly acidic environment, strongly Corrosion resistant Corrosion resistant 57
Ceramic Bearing alkaline environment and reactive gas silicon nitride silicon nitride
High Cprrosmp Resistant Ina _strongly_ acidic enwronment,_ strongly Silicon carbide Silicon carbide 59
Ceramic Bearing alkaline environment and corrosive gas

Steels Materials for cages
Solution  |Concentration Martensitic Precipitation hardening Austenitic High carbon chromium |o o aniration| FlUOrocarbon PEEK resin
stainless steel stainless steel stainless steel bearing steel resin PN
SUS 440C SUS 630 SUS 304 SuUJ 2 FA
Water — © © © X — Good Good
Hydrochloric| 1% A O O X o
e - R i e L DL DR Good Good
acid 10% % % X % 5%
1% X
Sulfuric acid | -~~~ S U P © O X 5% Good Good
10% A O O X
Nitric acid 20% O O O X 25% Good —
Caustic soda| 5% O O O VaN 5% Good Good
Seawater — O © (@) X — Good Good

Temperature 25°C Corrosion rate © : Up to 0.125 mm/year O : Over 0.125 to 0.5 mm/year A Over 0.5 to 1.25 mm/year X : Over 1.25 mm/year

® Table 3-3 Corrosion resistance of ceramic materials

35 % HCI, 80°C, 100h 35 % KOH, 80°C, 100h
O: Fully resistant  O: Almost resistant <
A Slightly susceptible  X: Susceptible = 02 |y N
o
Ceramic | iy - Corrosion B F F
materials igf:g;g:gf resistant Zirconia |Silicon Carbide =
Corrosive ; silicon nitride ZrO2 SiC D @i |3 r
solutions SIERK SiaN4 2 | |
Hydrochloric acid A O O ®) =
— - o —
Nitric acid A O O © Standard Corrosion Standard Corrosion
Sulfuric acid ~ O O o resistant resistant
Phosphoric acid O O O o 40 - 35%HCI, 80°C,100h [ 35% KOH, 80°C, 100h
a 2 L o
Fluorine acid A A X @) 52 30t o
Sodium hydroxide A A O A g S
. - S 20+ +
Potassium hydroxide aN VAN PaN A 25
Sodium carbonate A A A A % g 1w -
- : m ©
Sodium nitrate VAN PaN VAN
0
Water and saltwater (@) @) (@) © Standard Corrosion Standard Corrosion

Note) The corrosive natures of individual solutions differ largely depending on the
concentration and temperature. Note that mixing two or more chemicals may

increase the corrosivity.
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resistant resistant

Fig. 3-7 Anticorrosive performance of corrosion
resistant silicon nitride

When EXSEV Bearings are operated in a solution, the solution
serves as a lubricant. This means the solution is closely
associated with the service life of the bearings. Fig. 3-8 shows
the service life evaluation results for three types of EXSEV
Bearings under water.

The Ceramic Bearings terminate their service life due to the
flaking on the bearing ring or ball surfaces.

In case of the Hybrid Ceramic Bearings, ceramic balls do not
develop flaking or wear. Their service life ends due to wear
attributed to the minute corrosion of stainless steel bearing rings.

When bearings are used in a solution whose lubrication
performance is not enough, such as in water, it is important to
evaluate in advance the susceptibility of the bearings to corrosion
and the relationship between the bearing load and wear in the
solution.

SUS440C has a longer service life than SUS630; however, the
former steel is not suitable for use in water because it may rust
and cause contamination.

Ceramic Bearings may develop wear at an early stage of use
depending on the characteristics of the solution, temperature, and
load. Please contact JTEKT before using Ceramic Bearings in
solutions.

Corrosion Resistant Hybrid Ceramic Bearing
(Bearing rings: SUS630)
Hybrid Ceramic Bearing
\ (Bearing rings: SUS440C)

I I
Ceramic Bearing
90 \/l > o
®
s N T
e N Service life rating
() ¢ .
5 of steel bearings
S
L 10 7 A | °
/ﬁr Down to 3% '
5 A !
1
10 50 100 500 1000 5000 10 000
Service life, h

@ Test conditions

Bearing No.: 6206 or equivalent

Rotational speed: 1 500 min—t

Radial load:
Ceramic Bearing: 1 470 N
Corrosion Resistant Hybrid Ceramic Bearing: 196 N
Hybrid Ceramic Bearing: 196 N

Fig. 3-8 Comparison in underwater service life of EXSEV Bearings

(-]
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EXSEV Bearings: Composition and Selection

4 EXSEV Bearings with Special Characteristics

KX} Non-magnetic Bearings

Bearings may be exposed to magnetic fields in some
applications, including equipment associated with super
conductivity, semiconductor production facilities and medical
examination facililies. If steel bearings are used for such
applications, the running torque may fluctuate or the magnetic
field may be disturbed . Non-magnetic bearings should be used
for such applications. As a non-magnetic material for such
bearings, beryllium copper has conventionally been used.
However the use of beryllium copper should be avoided since it
contains beryllium, a substance of environmental concern.

For such applications, JTEKT supplies Hybrid Ceramic Bearings,
whose rings are made of non-magnetic stainless steel and rolling
elements are made of a ceramic material, or the full ceramic bearings.

® Table 4-1 Non-magnetic bearings and relative permeability

Relative Page
permeability 9
Non-magnetic Hybrid Ceramic Bearings | 1.01 or lower 61

Ceramic Bearings 1.001 or lower 55

1.001 or lower —

(Ref.) Beryllium copper

Fig. 4-1 shows a rolling fatigue strength evaluation result for
various non-magnetic materials. As can be seen from the figure,
non-magnetic stainless steel is superior to beryllium copper in
rolling fatigue strength.

o
Silicon nitride

Load, kN
N

Non-magnetic stainless steel
\‘ }

’9‘
Beryllium coppel

100 200 300 400 500
Time, h

© Test conditions

=

Rotational speed 1200 min~t
Temperature Room temp.
< |

=
i /— Lubricant

|5£|__|5$\ Ceramic balls

— (9.525 mm)
-
(‘) Test specimen
Load

Fig. 4-1 Comparison of non-magnetic materials in rolling fatigue strength

19

KB Insulating Bearings

A cause of bearing failure in motors or generators is electric
pitting. Electric pitting occurs when a surface in rolling contact is
locally molten due to sparks produced over the very thin
lubricating oil film on the surface when electricity passes through
the bearing in operation.

Electric pitting appears as a series of pits or a series of ridges
on the surface in rolling contact, which is shown in Fig. 4-2 and
Fig. 4-3.

An estimation of the mechanism that causes electric pitting on
a bearing is shown in Fig. 4-4.

Fig. 4-2  Electric pitting generated on general purpose bearings
(pits)

Fig. 4-3 Electric pitting generated on general purpose bearings
(ridges)

Continuous sparks of weak current

Example of electric pitting on inner ring raceway surface

Wave-like wear

Wave-like wear
marks along entire
inner ring raceway
surface

Estimation of the wave-like wear occurrence mechanism

Electrical potential difference generated
between inner and outer ring when motor runs

v

Current flows through oil film between .

raceway rolling surface/balls

v

Rolling portion surface
temperature rises - softens

1

Ball rolling

Rolling surface wear

!

Wave-life wear occurs

Fig. 4-4 Estimation of electric pitting (wave-like wear)
occurrence mechanism

To avoid such pitting, a bypass is provided to ensure that no
electric current passes through the bearing. Another method is to
use an insulating bearing that can block electric current.

Since ceramic materials exhibit an excellent insulation
performance, Hybrid Ceramic Bearings consisting of ceramic
rolling elements can be used as insulating bearings. (Fig.4-5)

Hybrid Ceramic Bearings prevent electric pitting, also reduce
bearing temperature rise, and lengthen grease service life. For
these reasons, Hybrid Ceramic Bearings assure long term
maintenance free operation and high speed equipment operation.

Fig. 4-5 Insulating bearings (Hybrid Ceramic Bearings)
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings: Composition and Selection

EE] High Speed Bearings

Hybrid Ceramic Bearings, whose rolling elements are made of
a ceramic material with a density lower than that of bearing steel,
are most suitable for high speed applications. This is because
reduced mass of rolling elements suppresses the centrifugal force
of the rolling elements, as well as slippage attributable to the
gyro-moment, when the bearings are in operation.

Thanks to their superior high speed performance, Hybrid Ceramic
Bearings are used in turbochargers and on machine tool spindles.

® Power losses at high speed

Fig. 4-6 compares power losses between the Hybrid Ceramic
Bearings and steel bearings.

When compared to steel bearings, the Hybrid Ceramic
Bearings lose smaller power during high speed operation. The
power loss decreases with increasing rotational speed.

The Hybrid Ceramic Bearings also have superior antiseizure
characteristics, which means that they consume smaller amount of
lubrication oil and thereby reduce rolling resistance (power loss).

15k Steel bearings

Power loss, kW
=
-

Hybrid
Ceramic Bearings

1 1 1 1 J

20 40 60 80 100
Rotational speed, X 10% min-!

Hybrid Ceramic Bearings[ Steel bearings
Bearing rings High speed tool steel (M50)
. Ceramic High speed tool steel
P Material (SisNa) 9 p(M50)
a Dia. 6.35 mm
Number of balls 9
Cage Polyimide resin
Condition Specification

Axial load 200 N

Rotational speed (max.) 100 000 min—*

Lubricating oil AeroShell Turbine Oil 500

Ambient temperature Room temp.

Fig. 4-6 Comparison in power loss between Hybrid Ceramic
Bearings and steel bearings
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® Seizure limit at high speed

Fig. 4-7 shows the seizure limits of Hybrid Ceramic Bearings
and steel bearings. The limits were measured by gradually
reducing lubricating oil feed rate.

Compared with general purpose steel bearings, Hybrid
Ceramic Bearings consume smaller amount of lubricating oil
under the same speed condition, while they can run at a higher
speed under the same luburicating oil feed rate condition.

/\ Steel bearing, running

A Steel bearing, seized

(O Hybrid Ceramic Bearing, running
@ Hybrid Ceramic Bearing, seized

05 AO AO AO

04t AO AO AO

- AO AO AO
AN

Steel bearing
seizure limit

02f AO AO / AO

Lubrication oil feed rate, L/min.

Hybrid
Ceramic Bearing
seizure limit
0.1[ o
0 Il Il Il |
40 60 80 100 120

Rotational speed, X 103 min—

Fig. 4-7 Comparison between Hybrid Ceramic Bearings and
steel bearings in seizure limit
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Bearing Bearing | CleanProBearing | PRZ Bearing | Bearing Bearing Bearing Bearing Bearing Bearing gﬁ;ﬁmﬁngg bﬁiﬂ;ﬁg Hybrid Ceramic Bearing Ceramic Bearing Ceramic Bearing Ceramic Bearing Bearing Hybrid Ceramic Ball Bearing
Page p. 51 p. 31 p. 33 p. 35 p. 37 p. 39 p. 41 p. 45 p. 43 p. 47 p. 49 p. 53 p. 55 p. 57 p. 59 p. 61 p. 63 p. 65
g Prefix SK SE SE SE SV SE SE SE SE SE NC 3NC NC NCT NCZ 3NC 3NC 3NC
o )
£ Suffix ZZST ZZSTPR ZZSTPRB | ZZSTPRZ 2ZST ZZSsT Z2ZST ZZSTMSA7 ZZSsT ZZSTMG3 \" ZZMD4 (None) (None) (None) YH4 zZ VST-1
P
]
5 Cage code YS YS YS YS YS FA PN YS ws YS (No cage) FA FA FA FA FA FG (No cage)
Precipitation Silicon nitride - e
Outer ring Martensitic stainless steel hardening ceramic stainless?steel S ——
stainless steel (corrosion resistant)
Precipitation Silicon nitride . -
Inner ring Martensitic stainless steel hardening ceramic gg{;@:ﬂ%ﬁ stﬁﬁgigséttlgel
stainless steel (corrosion resistant)
Rolling Martensitic stainless steel Slllggrna:::(r:lde
elements : .
(corrosion resistant)
(separator)
. separators)
" Composite o (
Cage or Austenitic stainless steel PEEK resin Austenltlc material Austemﬂc (None) -
separator stainless steel fimelelin stainless steel Martensitic
9 stainless steel
tungsten
disulfide
Shield Austenitic stainless steel (None) st:i\rl:lset ::;Itceel (None) Carbon steel (None)
c " Clean pro | Hightemperature | Clean pro Fluorocarbon | Molybdenum | Molybdenum | Tungsten . Fluorocarbon
© | Lubricant . . - Lo [ S Silver Fluorocarbon polymer
= coating clean pro coating | PRZ coating polymer disulfide, etc. disulfide disulfide polymer
g C KHD KDL (None) Grease or oil KDL grease
5 CO:Q;’OU;”; 9rease | Entire surface grease
3 inCluglng of all Raceways and balls Cage Separators Balls Cage
lubricant components
Vacuum environments Vacuum environments en\\//i?:rl:rlrl\r:nts
Corrosive ; f
environments Corrosive environments
Applicable
environments
Magnetic field e .
i A Magnetic field environments
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Ceramic Bearings and EXSEV Bearings:
Table of Characteristics (1)

FA Bearing O

DL Bearing

Clean Pro Bearing

I [
I [ I
m [
I I
N — N Y —— I A I R Y I ===~ 0
I [ I
High Temperature
Clean Pro Bearing -
. I
TN T T e O N = S B A
I
| m

i}
©
]
S
<}
2
o
>
Ll
)
x
Ll
pu
@
<
S
@)
°
c
<
[
=)
£
=
I
o}
]
>
Ll
%)
x
w

Corrosion Resistant Hybrid
Ceramic Bearing

Non-magnetic Hybrid ‘ [ I
Ceramic Bearing <10000 | 1000 e SNCOOOOOYH4 (FA) 61-62

Ceramic Bearing

. |
Corrosion Resistant Hybrid ! [— [ Low
Ceramic Bearing <10000 1000 —— ' 3NCO0JzzMD4 (FA) 53-54 e}

Ceramic Bearing

| . | .
Corrosion Resistant [ [ I
Ceramic Bearing <10000 | 1000 —=}------_---_. - NeTHHEH A 5758 ©

High Corrosion Resistant
Ceramic Bearing

| |
i | I
S o Seanns oow | o0 sy || | [ | ) | e | | | | ssmmmmTm 09

Non-magnetic Hybrid
Ceramic Bearing

m |
. . | I I
Ceramic Bearing <10000 1000 NCOOOO (FA) O
— —

Corrosion Resistant Hybrid
Ceramic Bearing

L [
Non-magnetic Hybrid I I
B e R = e I I I I

Ceramic Bearing

L [
. ! [ [ 1
= I — — < O — — O O N N O = :

DL Bearing

. ! I
R T e = < O O === :

Clean Pro Bearing
. I I R R I
MO Bearing <10000 | 1000 SEJCCZZSTMSA7 (YS) 45-46
! Y . [

MG Bearing N

High Temperature | I
Clean Pro Bearing <10000 ., 1000 | S SECIC1ZZSTPRB (Ys) 33-34

Clean Pro PRZ Bearing

. | I R
WS Bearing < 4000 500 SEJOZZST (Ws) 43-44 O

Corrosion Resistant Hybrid
Ceramic Bearing

Non-magnetic Hybrid

Ceramic Bearing

. B . |
SmpgTnCE| <00 | aow | ey ||| cwsssh | | e | BN | ern e -

High Corrosion Resistance
Ceramic Bearing

Corrosive
environment
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1) dn value: Bearing bore diameter (mm) X Rotational speed (min-*) 2) The cleanliness classes may vary depending on operating conditions.
3) The four blank boxes represent the basic number of the bearing. A basic number consists of three or four alphanumeric characters. A bearing number may be used as a
convenience in the case of any queries to JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

Ceramic Bearings and EXSEV Bearings:
Table of Characteristics (2)

SK Bearing

Corrosion Resistant Hybrid
Ceramic Bearing

Ceramic Bearing
Corrosive environment

Full Complement Ceramic
Ball Bearing

Corrosion Resistant Ceramic
Bearing

@
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Equal to the dn value 1|
e I I
T N = = A O B === o | e
<owo | a0 | e ||| | | owsmhl ||| ¢ | BN | e e
High Corrosion Resistance
Ceramic Bearing
. ! [ ]
[ ]
MO Bearing B
I R
e — I I o
I R

High Temperature
Clean Pro Bearing
eI = I T :
Full Complement Ceramic
Ball Bearing
Non-magnetic Hybrid _ —
Ceramic Bearing
Full Complement I
:1—__:1---- BT
Corrosion Resistant
Ceramic Bearing - -
High Corrosion Resistance | I [
Ceramic Bearing <10000 | 1000 | . | NCz[JOOO (FA)
Hybrid Ceramic Bearing | [
Corrosion Resistant Hybrid ‘ [ —
el IR I I N A O —— werzmoe o | e | o
Non-magnetic Hybrid
Ceramic Bearing - _

. . I I I
e T R N = = A = I A A = 2

| [ [

Full Complement Ceramic
Ball Bearing B [
Corrosion Resistant Ceramic !
I . < T N R R NN e & 0
High Corrosion Resistance
Ceramic Bearing - -

No less than 1.2 times |

Hybrid Ceramic Bearing that of steel bezrings !
‘

SNCLObzz (FG) 63-64 O

1) dn value: Bearing bore diameter (mm) X Rotational speed (min-t) 2) The cleanliness classes may vary depending on operating conditions.
3) The four blank boxes represent the basic number of the bearing. A basic number consists of three or four alphanumeric characters. A bearing
number may be used as a convenience in the case of any queries to JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

3 Radial Ball Bearings Performance
® Suitable for use in clean environments ® Stable performance up to 200°C in a Lubricant service life expectancy equation
- i issi i i The average service life of clean pro 3
@ CI P B due to low particle emissions vacuum : :
g m e an ro e ar I n g S For Clean ROO mS, ) ) o coatec_i beanng_s can be estimated by the m
S z Comparison of particle emissions following equation: >
Qe_ Vacu um Eq ul p me nt e (Particles 0.3 um or greater in diameter) 102 Gas emission characteristics %085 %
o . . ) . . . —. ; Lw=by- (— p_ )'X0.016667/n 8
) This bearing is lubricated with a fluoropolymer coating over the entire surface of all bearing o 10° g _ =
X 2 PTFE coated bearing & ap-o CleallRiolBearndly Where, L
5 components. k= b 3 . ) <
£ g 102 2 ° Lav @ Average life, h 5
O ) ) k5 § o b,  : Lubrication factor o
° Applicable Environments c + 5 i by = 42
ﬁ 300 300 S 10 1 £ Eaekgioliicsstie Fj“\_ C. :Basic dynamic load rating, N
> Clean Pro Bearing < . X X .
£ S) S) 4 ° ° i. I . W P, : Dynamic equivalent radial load, N
s 5 5 16—e-o : 10-° q : Exponential coefficient, ¢ =3
oy — g 200 g 200 0 100 200 0 100 200 300 400 ) ) o
u>3 u W % % Time, h Ambient temperature, °C n : Rotational speed, min '
w g g o o
gn< ‘ > ‘ S ) 5 100 5 100 ® Test conditions ® Test conditions tIi)or;he;slzrV|ce life of solid lubricants, refer
w g g Bearing No.: 608 Bearing No.: 608 Pag '
" . o 3 Temperature: Atmosphere / room temperature
W W E 0 / E 0 Rotational speed: 200min’t, Load: Axial 20 N
1 10 10 10 10 10 1 10° . .
, ) Dimensions Table Boundary dimensions Basic load ratings . o
Cleanliness, class Ambient pressure, Pa e KN Factor | permissible Limiting
Bearing No. radial load  speed
"
d D B ; (65 C
e — B (min.) * fo N min-t
Product Specifications r 4 12 4 02 | SEG04ZZSTPRC3 YS 097 036 | 124 30 1000
@ 13 5 0.2 | SE624ZZSTPRC3 YS 1.30 049 | 123 40 1000
Martensitic stainless steel 5 14 5 0.2 | SE605ZZSTPRC3 YS 1.30 049 | 123 40 1000
r 16 5 0.3 | SE625-5ZZSTPRC3 YS 1.75 067 | 124 55 1000
] Outer ring i ] Inner ring i 6 17 6 0.3 | SE6062ZSTPRC3 YS 195 074 | 122 60 1000
oD —+—-— od 19 6 0.3 | SE626ZZSTPRC3 YS 2.60 1.05 | 123 80 1000
7 19 6 0.3 | SE607ZZSTPRC3 YS 2.60 1.05 | 123 80 1000
22 7 0.3 | SE627ZZSTPRC3 YS 3.30 135 | 124 100 1000
8 22 7 0.3 | SE608ZZSTPRC3 YS 3.30 135 | 124 100 1000
Austenitic stainless steel m 24 8 0.3 | SE628ZZSTPRC3 YS 3.35 140 | 1238 100 1000
R — 9 24 7 0.3 | SE609ZZSTPRC3 YS 3.35 140 | 128 100 1000
Shield 2 8 0.6 | SE629ZZSTPRC3 YS 455 195 | 124 | 135 970
Dynamic equivalent load 9.525 22225 7.142 0.5 | SEEE3SZZSTPRC3 YS 3.35 140 | 128 100 1000
P =l M 10 26 8 0.3 | SEG000ZZSTPRC3YS | 455 195 | 123 | 135 1000
(X and Y are as shown below.)
Static equivalent load 30 9 0.6 SE6200ZZSTPRC3 YS 5.10 2.40 13.2 155 860
Po; = 0.6F; + QSFa 12 28 8 0.3 | SE6001ZZSTPRC3 YS 5.10 240 | 132 155 830
pinen Porls smaller than - 32 10 06 | SE6201ZZSTPRC3 YS 680 305 | 123 205 770
Or = £'r
15 32 9 0.3 | SE6002ZZSTPRC3 YS 5.60 2.85 | 139 170 660
F, F, 35 11 0.6 | SE6202ZZSTPRC3 YS 7.65 375 | 132 230 610
JoFa Fo=e Foe
T Co e X x v X L v 17 35 10 0.3 | SE6003ZZSTPRC3 YS 6.00 325 | 144 180 580
40 12 0.6 | SE6203ZZSTPRC3 YS 9.55 480 | 13.2 285 530
Bearing Numbering System oAzl ote e 20 a2 12 06 | SEGO04ZZSTPRC3YS | 940 505 | 139 | 280 500
0.689 | 0.26 1.7 47 14 1 SE6204ZZSTPRC3 YS 12.8 6.65 | 132 385 450
S E |Basic bearingnumber| ZZSTPR YS Ol v o | oss | 1o 25 47 12 06 | SE6005ZZSTPRC3YS | 10.1 585 | 145 305 400
T —i- 2.07 0.34 1.31 52 15 1 SE6205ZZSTPRC3 YS 14.0 785 | 139 420 360
Solid lubricant S — 345 | 038 M8 30 s W 1 | SE6006ZZSTPRC3YS | 132 825 | 147 | 395 330
689 | 044 1.00 62 16 1 | SE6206ZZSTPRC3YS | 195 113 | 139 585 300
35 62 14 1 SE6007ZZSTPRC3 YS 15.9 10.3 14.9 475 280
* Colors in the "Bearing No." colurn indicate the 7217 11 | SE6207ZZSTPRC3YS | 257 154 | 139 770 250
. . classification of the periods for delivery as shown below. 40 68 15 1 SE6008ZZSTPRC3 YS 16.7 115 15.2 500 250
Applications [ Available from stock 80 18 11 |SE6208ZZSTPRC3YS | 201 178 | 140 | 875 220
[ J30days after receiving an order Notes 1) The basic load ratings are those of normal bearing (used to calculate lubrication life).
. . . . . . [ ]45 days after receiving an order 2) The permissible radial loads can be regarded as the maximum loads applicable to individual bearings.
B Semiconductor manufacturing equipment B LCD manufacturing equipment B Vacuum equipment [ | Determined after consultation on each inquiry When an axial load is applied to the bearing, convert this axial load to a dynamic equivalent radial load, and
[ Lithography equipment [} Sputtering equipment B Vacuum motors then compare this value to the permissible radial load.

[Remark] When other sizes are used, consult with JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

—
Performance
® Comparable to the Clean Pro Bearing in ® Compatible with temperatures of up to
. low particle emissions. 260°C in a vacuum.
g h Tem Cl : 3
_§ m H Ig Te pe ra‘tu re ean Su pports 260 C Clean, Comparison of particle emissions - o " —— o)
. 1 Particles 0.3 um or greater in diameter, as emission characteristics
g Pro Bearinas Vacuum Environments 10t ( e > 1o £
> — Clean Pro Bearing 4} 3
w . . . . . . )
(%)) =
2 This bearing has a fluoropolymer coating on its rolling surface as the lubricant. g 10° 4 £ S i il s s B 3
= © 2 108 =
[J] % { L3 a . S
= a 2 4 Clean Pro Bearing El
O . . B L $ 5 o
° Appllcable Environments E High Temperature Clean Pro Bearingt d S . 9
g 300 300 8 10 'g 10 Background pressure, Pa
g o 260 o 260 =
g - g 200 g 200 )~ SN AN ( o ]
S g g 0 100 150 0 100 200 300 400
7 g 100 2 Time, h Ambient temperature, °C
0 — £ £ 100
& W W g g ® Test conditions ® Test conditions
2 2 Bearing No.: 608 Bearing No.: 608
W W e O e O Temperature: Atmosphere / room temperature
< < // Rotational speed: 200min-, Load: Axial 100 N
100 / ! 100 B

@ 1 10 10° 10°  10* 10° 1 10°°

Cleanliness, class Ambient pressure, Pa

Dimensions Table Boundary dimensions s o -
mm actor | permissible  Limiting
Product Specifications . Bearing No. radialload  speed
B e DB (miny fo N —_—
Martensitic stainless steel r 4 12 4 0.2 | SE604ZZSTPRBC3 YS 12.4 30 1000
@ 13 5 02 | SE624ZZSTPRBC3 YS 12.3 40 1000
[Outer ring [ Inner ring | 5 14 5 0.2 | SE605ZZSTPRBC3 YS 123 40 1000
r 16 5 0.3 | SE625-5ZZSTPRBC3YS | 12.4 55 1000
6 17 6 0.3 | SE606ZZSTPRBC3 YS 12.2 60 1000
oD 4—-— o6d 19 6 0.3 | SE626ZZSTPRBC3 YS 12.3 80 1000
7 19 6 0.3 | SE607ZZSTPRBC3 YS 12.3 80 1000
Austenitic stainless steel 22 7 0.3 | SE627ZZSTPRBC3 YS 12.4 100 1000
8 22 7 0.3 | SE608ZZSTPRBC3 YS 12.4 100 1000
m 24 8 0.3 | SE628ZZSTPRBC3 YS 12.8 100 1000
e 9 24 7 0.3 | SE609ZZSTPRBC3 YS 12.8 100 1000
Dynamic equivalent load 26 8 0.6 | SE629ZZSTPRBC3 YS 12.4 135 970
P, =XF, + YF, 9.525 22225 7.142 05 | SEEE3SZZSTPRBC3YS | 12.8 100 1000
e é;fuf‘v”;e’:{jazs shown below) 10 26 8 0.3 | SEG000ZZSTPRBC3 YS 12.3 135 1000
o= 06F. + 05F, 30 9 0.6 | SE6200ZZSTPRBC3YS | 132 155 860
When P, is smaller than F. 12 28 8 0.3 SE6001ZZSTPRBC3 YS 13.2 155 830
Por=F; 32 10 06 | SE6201ZZSTPRBC3YS | 123 205 770
- = 15 32 9 0.3 | SE6002ZZSTPRBC3YS | 13.9 170 660
JoFa |, F.=¢ o 35 11 06 | SE6202ZZSTPRBC3YS | 132 230 610
Cor X Y X Y 17 35 10 0.3 | SE6003ZZSTPRBC3YS | 14.4 180 580
0172 | 0.19 230 40 12 0.6 | SE6203ZZSTPRBC3YS | 132 285 530
S E |Basic bearingnumber| ZZSTPRB YS 9345 | S22 199 20 4 12 06 | SEGO04ZZSTPRBC3YS | 139 | 280 500
-|- 1.03 0.28 1.55 47 14 1 SE6204ZZSTPRBC3 YS 13.2 385 450
Solid lubricant High temperature clean pro coating Iyl 0 | 056 128 25 47 12 06 | SEGO05ZZSTPRBC3YS | 145 305 400
345 | o038 115 52 15 1 SE6205ZZSTPRBC3YS | 139 420 360
2: ; ; 823 133 30 55 13 1 SE6006ZZSTPRBC3 YS | 147 395 330
62 16 1 SE6206ZZSTPRBC3YS | 139 585 300
Applications * Colors in the "Bearing No." column indicate the 35 62 14 ! S S A 14.9 475 280
classification of the periods for delivery as shown below. 72 17 11 SE6207ZZSTPRBC3 YS 139 770 250
[ Available from stock 40 68 15 1 SE6008ZZSTPRBC3 YS | 152 500 250
M Semiconductor manufacturing equipment M LCD manufacturing equipment M Transfer systems []30 days after receiving an order g 18 11 | SE62082Z5TPRECIYS | 140 | 6875 220
W Vacuum equipment M Sputtering equipment e sty e athor e are st onault it 1K e
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance

® Clean Pro PRZ has better ® Clean Pro PRZ has longer service life ® Clean Pro PRZ has better
H characteristics in low particle than Clean Pro Bearings. characteristics in low gas emission 3
[%] . . .
S m C I ean P o P RZ Bearl n gS 10-times The Service Life emissions than Clean Pro Bearings. than Clean Pro Bearings. m
° . . i i i [=))
E Of Clean PI‘O BearlngS Comparison of particle emissions . o Lubricant service life expectancy equation £
(Particles 0.1um or greater in diameter) Comparison of service life o ) ) I
> ——————— 50 100 The average service life of bearings with &
) This bearing has a fluoropolymer gel coating on its rolling surfaces as the lubricant. ¥ Clean Pro PRZ the Clean Pro PRZ coating can be =
w 8 20 L ¥ Clean Pro estimated with the following equation. o
by 2 © =
2 5 & C:X 0.85 5
5 g - 510 La=bs-(— p. )"X0.016667/n E
= Applicable Environments £ 5
ﬁ 8 4 § Where,
2 300 300 > § 1 L. : Average life, h
i 3 19 £ b2 Lubrication factor
2 — 9_ %’_ < o b2 =420
2 E 200 E 200 0 - o C. :Basic dynamic load rating, N
9 ‘ ) ‘ — ) & 120 § 120 CleanProPRZ ~ Clean Pro 20 100 150 200 P, : Dynamic equivalent radial load, N
& g 10 g 100 Temperature, °C q : Expor.lential coefficie.nt, q=3
= = @ Test conditions @ Test conditions n  :Rotational speed, mint
- . () [}
s i) Bearing No.: 6000 Bearing No.: 6000, Rotational speed: 1200min-* P . :
M w g 38 g 38 Temperature: Atmosphere / room temperature Load: Axial 147 N, Atmosphere pressure: 10 Pa e snies i o eale LETosmiE: sy
- - Rotational speed: 200mint, Load: Axial 30 N to page 13.
1 10 10% 10° 10* 10° 1 10°
Cleanliness, class Ambient pressure, Pa Dimensions Table Boundary dimensions
T Factor |permissible Limiting
Bearing No. radial load 2 speed
Product Specifications B d D (m?n ) fo N .
|| 9 min~
r 5 14 5 0.2 | SE605ZZSTPRZC3 YS 12.3 40 1000
Martensitic stainless steel @ 16 5 0.3 | SE625-5ZZSTPRZC3 YS | 12.4 55 1000
6 17 6 0.3 | SE606ZZSTPRZC3 YS 12.2 60 1000
[Outer ring [ inner ring [Ball ! 19 6 03 | SE626ZZSTPRZC3YS | 123 80 1000
7 19 6 0.3 | SE607ZZSTPRZC3 YS 12.3 80 1000
0D +—-—1 ¢d 22 7 03 | SE627ZZSTPRZC3 YS 12.4 100 1000
8 22 7 0.3 | SE608ZZSTPRZC3 YS 12.4 100 1000
24 8 0.3 | SE628ZZSTPRZC3 YS 12.8 100 1000
Austenitic Stain|ess Stee| 9 24 7 0.3 SE609ZZSTPRZC3 YS 12.8 100 1000
26 8 0.6 | SE629ZZSTPRZC3 YS 124 135 970
Shield — 9.525 22225 7142 05 | SEEE3SZZSTPRZC3YS | 1238 100 1000
Dynamic equivalent load
s v 10 2% 3 03 | SE6000ZZSTPRZC3YS | 123 | 135 1000
(X and Y are as shown below.) 30 9 0.6 | SE6200ZZSTPRZC3 YS 13.2 155 860
Static equivalent load 12 28 8 0.3 | SE6001ZZSTPRZC3 YS 13.2 155 830
For = O6F: + 0.5, 32 10 06 | SE6201ZZSTPRZC3YS | 123 205 770
When Py, is smaller than F;.
Po=F, 15 32 9 0.3 | SE6002ZZSTPRZC3 YS 13.9 170 660
F, F, 35 1 0.6 | SE6202ZZSTPRZC3 YS 13.2 230 610
SoFa F. =e 7 >e
" Cor e = L = = z = 17 35 10 0.3 | SE6003ZZSTPRZC3 YS 14.4 180 580
0172 | o049 230 40 12 0.6 | SE6203ZZSTPRZC3 YS 13.2 285 530
- _ 0345 | 022 199 20 2 12 06 | SE6004ZZSTPRZC3YS | 13.9 280 500
Bearing Numbering System 0.689 | 0.26 1.71 47 14 1 | SE6204ZZSTPRZC3YS | 132 | 385 450
1.03 | 0.28 1.55
- - 25 47 12 0.6 | SE6005ZZSTPRZC3 YS 145 305 400
Basic bearing number 1.38 | 0.30 1 0 0.56 | 1.45
SE 9 ZZSTPRZ YS 2.07 0.34 1.31 52 15 1 SE6205ZZSTPRZC3 YS 13.9 420 360
g;‘g 332 } (1) 2 30 55 13 1 SE6006ZZSTPRZC3 YS 147 395 330
Solid lubricant Clean pro PRZ coating 689 | 044 100 62 16 1 SE6206ZZSTPRZC3 YS 13.9 585 300
s Colors in the "Bearing No." column indicate the 35 62 1 1 SE6007ZZSTPRZC3 YS 14.9 475 280
classification of the periods for delivery as shown below. 72 17 1.1 SE6207ZZSTPRZC3 YS 13.9 770 250
[ JAvailable from stock 40 68 15 1 SE6008ZZSTPRZC3 YS 15.2 500 250
Applications [ 130 days after receiving an order 80 18 1.1 | SE6208ZZSTPRZC3YS | 14.0 875 220
[ 45 days after receiving an order Notes 1) The basic load ratings are those of normal bearing (used to calculate lubrication life).
[ |Determined after consultation on each inquiry 2) The permissible radial loads can be regarded as the maximum loads applicable to individual bearings.
. . . . . Wh ial load is applied to the bearing, t this axial load to a d i ivalent radial load,
B Semiconductor manufacturing equipment M Transfer systems M Lithography equipment ande:;]:: j;':p;’f; tﬁsa\‘,)f,l',ee m%:,,;ﬁ:‘;g;g?;;; ,O'zfdé_‘x'a oac o a Qynamie eqdvalent fadiatfoa
B Vacuum motors M Vacuum equipment [Remark] When other sizes are used, consult with JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

e
Performance
® Suitable for clean and vacuum applications
. thanks to low particle emissions.
* . . . 3
¢ B DL Bearings The Lubricating Properties of Grease . N
E . 3 . parison of particle emissions Grease broperties 23
BQ_ In Clean / Vacu u m App I Icatl OnS 20000 (Particles 0.1 um or greater in diameter) prop _%
o ) ) ) ) ) —_ — - - KDL grease 8
) This bearing is lubricated with the packed fluorinated KDL grease, which is suitable for use in 8 ——— p— =
{ . . £ 0
3 clean environments and vacuum environments. g Base oil s g
= 2 - - IS
g Applicable Environments g 100 CIORenY O e =
S PP ° T TR Evaporation (200°C X 22h) 0.1wt%max.
(=2}
é 200 300 g Bearing No.: 6205 Oil separation (100°C X 24h) 2wt%max.
IS o o < Temperature: Atmosphere / room Operating In atmospheric air —30 to 200°C
8 o " © °© : terﬁperatqrgl temperature range o
< g 200 & 200 —— Rotat.lonal speed: 450min In vacuum -30to 100°C
% % % Commercially available grease ~ KDL grease I,Eﬁ;% :n?gljrl]ggg%
X - s g
i £ 100 £ 100
< -30 < .30 - -
Dimensions Table Boundary dimensions Basic load ratings M| oo |
-100 . ! -100 ! ! mm KN Limiting
1 10 10? 10° 10* 10° 1 10°° Bearing No. speed
Cleanliness, class Ambient pressure, Pa B d D B (myi‘n.) C: Cor fo —
, 4 12 4 0.2 | SV604ZZSTC3 YS 0.80 0.30 12.4 10 000
Product Specifications 13 5 02 | SV6242ZSTC3 YS 110 040 | 123 | 9000
@ 5 14 5 0.2 | SV605ZZSTC3 YS 1.10 0.40 12.3 8 000
BT e o e e r 16 5 0.3 | SV625-5ZZSTC3 YS 1.45 0.55 12.4 6700
6 17 6 0.3 | SV606ZZSTC3 YS 1.65 0.60 12.2 6 600
’Outer ring H Inner ring ‘ J 19 6 0.3 | SV626ZZSTC3 YS 220 085 | 123 | 5900
0D 4—-— 0 7 19 6 0.3 | SV607ZZSTC3 YS 2.20 0.85 12.3 5700
22 7 0.3 | SV627ZZSTC3 YS 2.80 1.10 124 4900
8 22 7 0.3 | SV608ZZSTC3 YS 2.80 1.10 12.4 5000
m 24 8 0.3 | SV628ZZSTC3 YS 2.85 1.10 12.8 4700
9 24 7 0.3 | SV609ZZSTC3 YS 285 110 12.8 4400
Austenitic stainless steel B 26 8 0.6 | SV629ZZSTC3 YS 390 155 12.4 3900
) : 9.525 22225 7.142 0.5 | SVEE3SZZSTC3YS 2.85 1.10 12.8 5600
: Dynamic equivalent load
Shield P, =XF, + YF, 10 26 8 0.3 | SV6000ZZSTC3 YS 385 155 | 123 | 4000
_ & énd Y are as shown below.) 30 9 0.6 | SV6200ZZSTC3 YS 4.35 1.90 13.2 3400
St e alent oo 12 28 8 03 | SV6001ZZSTC3YS | 435 190 | 132 | 3300
When Po is smaller than . 32 10 06 | SV6201ZZSTC3 YS 575 245 | 123 | 3100
Po=F, 15 32 9 0.3 | SV6002ZZSTC3 YS 475 2.25 13.9 2600
35 1 0.6 | SV6202ZZSTC3 YS 6.50 3.00 13.2 2400
SoFa |, Fe=e Fe>e 17 B 10 03 | SV6003ZZSTC3YS | 510 260 | 144 | 2300
Cor X Y X Y 40 12 0.6 | SV6203ZZSTC3 YS 8.15 3.85 13.2 2100
0.172 | 0.19 2.30 20 42 12 0.6 | SV6004ZZSTC3 YS 8.00 4.05 13.9 2000
Bearing Numbering System o | o2 199 47 14 1 | SV6204zZSTC3YS | 109 535 | 132 | 1800
103 | o028 155 25 47 12 0.6 | SV6005ZZSTC3YS | 855 465 | 145 | 1600
S V |Basic bearingnumber| ZZST Y S ;8575 8-32 1 0 0.56 1;11" 52 15 1 SV62052ZSTC3 YS 119 630 | 139 1400
T ) ' ' 30 55 13 1 SV6006ZZSTC3 YS 11.2 6.60 14.7 1300
345 | 0.38 1.15
ErEe TR 517 | 042 1.04 62 16 1 | SV6206ZZSTC3YS | 165 905 | 139 | 1200
35 62 14 1 SV6007ZZSTC3 YS 135 8.25 14.9 1100
72 17 1.1 SV6207ZZSTC3 YS 21.8 12.3 13.9 1000
* Colors in the "Bearing No." column indicate the 40 68 15 1 SV6008ZZSTC3 YS 14.9 9.20 15.2 1000
classification of the periods for delivery as shown below. 80 18 14 SV62082ZSTC3 YS 248 143 140 900
- . ilable fi K : . - .
Appllcatlons :];\)/a;l ave f:om StO(_:_ d Notes 1) The basic load ratings are those of bearing made from SUS440C.
L1 ays after recelving an order To calculate dynamic equivalent radial loads, multiply the Co. value in this table by 1.25.

[ 145 days after receiving an order 2) The limiting speed is that determined based on the condition that the cleanliness requirement is class 100.
B Semiconductor manufacturing equipment M LCD manufacturing equipment M Transfer robots [ oetermined after consuitaton on each inquiry [Remark] When other sizes are used, consult with JTEKT.

B Vacuum pumps
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance

. Test conditions Comparison of total emitted particles during a 20-hour test
@ m FA Bearln S Basic S ifi ~ for S ; Cl Tested bearing | ML6012 equivalent (@ 6X 12X 3) 3641252 g
S asIC SpecCi ication for upportlng ean, g 1o U,
8 Vacu u m Envi ro n m entS Rotational speed 200min™ é) 484452 g’
o k=l =i
> L Radial load 2.9 N/2 bearings g $
i . L. . . . . . . .. = 221G o
%) This bearing is lubricated with a solid fluoropolymer lubricant,which offers superior lubrication Ambience | In Class 10 clean bench, room temperature g 10 3
w . . . . . =
,_ . - - . Test time 20h - ©
5 performance. The cage is made from a low-particle-emission fluorocarbon resin g B
< Pt =]
5 : : Measured particle size Particle size 0.3 um or larger § 102 §
E Applicable Environments £ S
(2]
2 300 300 1 -
< No lubricant MG MO FA
8 B © © Bearing Bearing Bearing
w E E
5 (itn) i) =
I3 i3
2 o0 2 o Dimensions Table Boundary dimensions = _ -
g g mm actor | permissible - Limiting
@ Bearing No. radial load ~ speed
-100 ‘ ‘ -100 — ! r
1 10 10? 10° 10* 10° 1 10°° d D B (min.) fo N L
Cleanliness, class Ambient pressure, Pa B , 4 12 4 0.2 SE604ZZSTFA 12.4 75 1000
13 5 02 | SE624ZZSTFA 123 10 1000
Product SPecifications @ 5 14 5 0.2 | SE605ZZSTFA 12.3 10 1000
- 16 5 0.3 | SE625-5ZZSTFA 124 15 1000
. . 6 17 6 0.3 | SE606ZZSTFA 122 15 1000
ETEEIE ST CES See) 19 6 03 | SE626ZZSTFA 123 | 20 1000
‘Outer ring H Inner ring ; oD —-— od 7 19 6 0.3 | SE607ZZSTFA 123 20 1000
22 7 0.3 | SE627ZZSTFA 124 25 1000
8 22 7 0.3 | SE608ZZSTC3FA 124 25 1000
m 24 8 0.3 | SE628ZZSTFA 12.8 25 1000
. 9 24 7 0.3 | SE609ZZSTFA 128 25 1000
Fluorocarbon resin . % 8 06 | SE629ZZSTFA 12.4 35 970
- 9.525 22225 71442 05 | SEEE3SZZSTFA 12.8 35 1000
Cage Dynamic equivalent load
P, =XF, + YF, 10 26 8 03 | SE6000ZZSTFA 12.3 35 1000
_ & énd Y are as shown below.) 30 9 0.6 | SE6200ZZSTFA 13.2 50 860
Statlc equivalent load 12 28 8 0.3 | SE6001ZZSTFA 132 40 830
Por = 0.6F; + 0.5F,
When P is smaller than F,. 32 10 06 | SE6201ZZSTFA 12.3 70 770
Austenitic stainless steel Pu=F; 15 32 9 0.3 | SE6002ZZSTFA 13.9 45 660
: 35 1 0.6 | SE6202ZZSTFA 13.2 75 610
Shield AR |, Feze Fo>e 17 3 10 03 | SEG003ZZSTFA 144 | 50 580
Cor X Y X Y 40 12 06 | SE6203ZZSTFA 132 95 530
0.172 | 0.19 2.30 20 42 12 0.6 | SE6004ZZSTFA 13.9 70 500
0.345 0.22 1.99
0689 | 026 17 47 14 1 SE6204ZZSTFA 13.2 130 450
e e ey 103 | 028 155 25 a7 12 06 | SE6005ZZSTFA 145 75 400
—_— ; gg 8-32 1 0 | 056 13? 52 15 1 SE6205ZZSTFA 13.9 140 360
S E |Basic bearingnumber| ZZST F A 345 | 0438 1145 30 55 13 1 SE6006ZZSTC3FA 147 95 330
T T 517 0.42 1.04 62 16 1 SE6206ZZSTFA 13.9 195 300
. Molded . , 6.89 | 044 1.00 35 62 14 1 | SE6007ZZSTFA 149 | 110 280
Solid lubricant olded fluorocarbon resin cage 7 17 11 SE6207ZZSTFA 13.9 210 250
* Colors in the "Bearing No." column indicate the 40 68 15 1 SE6008ZZSTFA 15.2 135 250
classification of the periods for delivery as shown below. 80 18 14 SE6208ZZSTFA 140 930 920

[ JAvailable from stock
. - [ ]30days after receiving an order
Appllcatlons 145 days after receiving an order
[ ]Determined after consultation on each inquiry

B Semiconductor manufacturing equipment B LCD manufacturing equipment B Transfer systems
M Inspection systems

39 40



CERAMIC BEARINGS AND EXSEV BEARINGS

Performance
® Useful up to 300°C in a vacuum. ® Excellent in lubricant service life in
i) I E g temperatures from room temp. to 300°C. 3
¢ B PN Bearings Superior Heat Resistance \
S o o . i . . . &,
Gas emission characteristics Comparison in torque life
£ Supporting 300 C 10 2 el £
> —_— e biscontinued 3
w . . . . . . . . 5 o
%) This bearing has a highly heat resistant solid lubricant, such as molybdenum disulfide included I o 35
w . . 5 -3 = m
- in the cage material. g 10 g 4 =
< % Background pressure S . g
(@) 5 . = &
. : Clean Pro B

g Applicable Environments 5 i s £
< & 10 s 2
g 5 PN Bearing @ tReOn('l)m
£ 00 "y 1 [ tome.
= r—t—t—p——o—t—p=—0—0—0—0 L _
& — £ 10°9 0
> g_:J 200 0 100 200 300 400 Clean Pro Bearing PN Bearing
% g Ambient temperature, °C
x — S
u W w g 100 ® Test conditions ® Test conditions

c Bearing No.: 608 Bearing No.: 608

w M 2 o Rotational speed: 200min’, Load: Axial 100 N
£
< 30

10° 1 10°

Ambient pressure, Pa

Dimensions Table

Boundary dimensions

o Factor | permissible Limiting
Product Specifications : Bearing No. radial load ~ speed
d DB (min) fo N i
Ve areitits sial s siee | 4 12 4 0.2 | SE604ZZSTC3PN | 124 30 1000
m 13 5 0.2 | SE624ZZSTC3PN | 123 40 1000
[Outer ring [ Inner ring |[Balll . 5 14 5 02 | SE605ZZSTC3PN | 123 4 1000
% 5 0.3 | SE625-5ZZSTC3PN | 124 55 1000
6 17 6 0.3 | SE606ZZSTC3PN | 12.2 60 1000
oD 4—-— ¢d 19 6 0.3 | SE626ZZSTC3PN | 123 80 1000
S el 7 19 6 0.3 | SE607ZZSTC3PN | 123 80 1000
2 7 0.3 | SE627ZZSTC3PN | 124 100 1000
@ 8 22 7 0.3 | SE6082ZSTC3 PN 12.4 100 1000
4 8 0.3 | SE628ZZSTC3PN | 128 100 1000
o 7
8
7
8
9
8

9 24 0.3 | SE609ZZSTC3 PN 12.8 100 1000

Dynamic equivalent load 26 06 | SE629ZZSTC3 PN 12.4 135 970

- O a3 o s shown befow) 9.525 22225 7.142 05 | SEEE3SZZSTC3PN | 1238 100 1000

Austenitic stainless steel Statc equivalent load ' 10 2 03 | SEG000ZZSTC3PN | 123 | 135 1000

Po= V(\)I:F}: 0SF. . 30 0.6 | SE6200ZZSTC3PN | 132 155 860

o j”Fl"' is smaller than F7. 12 28 0.3 | SE6001ZZSTC3PN | 132 155 830

32 10 06 | SE6201ZZSTC3PN | 12.3 205 770

SF |, % =G % oG 15 32 9 0.3 | SE6002ZZSTC3PN | 13.9 170 660

Cor = = e 7 35 11 0.6 | SE6202ZZSTC3PN | 132 230 610

0172 | o049 230 17 35 10 0.3 | SE6003ZZSTC3PN | 14.4 180 580

0.345 | 0.22 1.99 40 12 0.6 | SE6203ZZSTC3 PN 13.2 285 530

S E |Basic bearingnumber| ZZST P N 0.689 | 0.26 171 20 2 12 06 | SE6004ZZSTC3PN | 139 280 500

- - 132 833 ’ o | o056 122 47 14 1 SE6204ZZSTC3PN | 132 385 450

Solid lubricant Molded PEEK resin cage 207 | 034 1.81 25 47 12 06 | SEG005ZZSTC3PN | 145 305 400

345 ] 038 e 52 15 1 | SE6205ZZSTC3PN | 139 | 420 360

6.89 | 044 1.00 30 55 13 1 SE6006ZZSTC3PN | 147 395 330

62 16 1 SE6206ZZSTC3PN | 139 585 300

- * Colors in the *Bearing No.” column indicate the 35 62 14 1 | SE6007ZZSTC3PN | 14.9 475 280

Appllc atlons classification of the periods for delivery as shown below. 7 17 11 SE620722STC3 PN 13.9 770 250
[ JAvailable from stock . .

[ ]30 days after receiving an order 40 68 15 1 SE6008ZZSTC3PN | 152 500 250

B Carton manufactu ring equipment B LCD Cleaning equipment [ ]45 days after receiving an order 80 18 1.1 SE6208ZZSTC3 PN 14.0 875 220

[ ] Determined after consuitation on each inquiry [Remark] When other sizes are used, consult with JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance
® Free from problematic gas emissions under the ® Highly heat resistant and superior to the Clean
@ 1 1 . ) . conditions of up to 105 Pa and up to 350°C. Pro Bearing in lubrication life. 3
: WS Bearings Combines 350°C Heat Resistance ,
S o oro . . . . . o
£ and Load Carry|ng Capabmty - Analysis of emitted gas 12 Comparison in torque life %
> —— @
] . . . . . . . Q
) This bearing has extremely heat resistant tungsten disulfide included in the separator material A0 10% N =
] . ? ) Q
3 as the lubricant. 5 107 S | *\‘"’32‘9 s
= 2 S
5 - - 5 | o 2 \ e ¢
= Applicable Environments g i co: € 100 _—
© 2 10 | L — |
(%] 3 Clean Pro Bearing
2 400 - —
IS 350
] — %)_300 1 il Ill ||||| III 1 102
> w w I % . L 0 10 20 30 40 50 60 70 80 0 5 10 15
% é 200 We recommend that this bearmg 1S Mass Ratio of radial load to basic dynamic load rating, %
x — < . .
w W W g usec_i with hquzontal a_xes' ] ® Test conditions ® Test conditions
= 100 For information on using this Bearing No.: 608 Bearing No.: 608, Rotational speed: 500min-t
H H g . ) ) Atmosphere pressure: 10 Pa
w w 2 o bearing with items other than
/ horizontal axes, consult JTEKT.
-100 L L

10° 1 10°°
Ambient pressure, Pa Dimensions Table
B

— - oundary dimensions Factor o A
Product SpeC|f|cat|ons mm . Permissible - Limiting
B Bearing No. radial load ~ speed
,
d D B !
Martensitic stainless steel ' () ! N min *
m 6 17 6 03 | SEG06ZZSTCA WS | 122 100 500
‘Outer ring H Inner ring ’ r 19 6 0.3 | SE626ZZSTC4 WS 12.3 130 500
7 19 6 0.3 | SE607ZZSTC4 WS 12.3 130 500
; . ; 22 7 0.3 | SE627ZZSTC4 WS 124 165 490
Sintered composite material 0D 4—-— ¢d 8 22 7 0.3 | SEG08ZZSTCAWS | 124 165 500
including tungsten disulfide 4 8 03 | SE628ZZSTCAWS | 128 | 170 470
9 24 7 0.3 | SE609ZZSTC4 WS 12.8 170 440
26 8 0.6 | SE629ZZSTC4 WS 124 230 390
@ 9.525 22225 7.142 05 | SEEE3SZZSTC4WS | 128 165 410
— 10 26 8 0.3 | SE6000ZZSTC4 WS | 123 230 400
Austenitic stainless steel Dynamic equivalent load 30 9 0.6 | SE6200ZZSTC4WS | 132 255 340
Be =XF: + Th 12 28 8 0.3 | SE6001ZZSTC4 WS | 13.2 255 330
Shield (X and Y are as shown below.)
Static equivelent load 32 10 06 | SE6201ZZSTC4AWS | 123 340 310
Po= 0.6F, + 05F, 15 32 9 03 | SE6002ZZSTC4WS | 139 280 260
When Por is smaller than F. 35 1 0.6 | SE6202ZZSTC4 WS 13.2 385 240
For =t 17 35 10 03 | SE6003ZZSTC4AWS | 14.4 300 230
7 7 40 12 06 | SE6203ZZSTC4WS | 13.2 480 210
JoF'a e Zi>e

o | e F; F, 20 42 12 06 | SE6004ZZSTCAWS | 139 470 200
Bearing Numbering System A S - 47 14 1 | sE6204zzsTCAWS | 132 640 180
el o e 25 47 12 06 | SE6005ZZSTC4 WS | 145 505 160
S E [Basicbearingnumber| ZZST WS 0.689 | 0.26 1.71 52 15 1 SE6205ZZSTC4 WS | 13.9 700 140
-l- -I- 1gg g-gg ; O Hg 30 55 13 1 SE6006ZZSTC4 WS | 147 660 130
Solid lubricant Separators including tungsten disulfide 2.07 | 0.34 1.31 62 16 ! SE6206ZZSTCAWS | 139 975 120
3.45 0.38 1.15 35 62 14 1 SE6007ZZSTC4 WS 149 795 110

517 | 042 1.04
689 | 044 100 72 17 11 | SE6207ZZSTC4WS | 139 | 1285 100
40 68 15 1 SE6008ZZSTC4 WS | 152 835 100

* Colors in the "Bearing No." column indicate the 80 18 11 SE6208ZZSTC4 WS 14.0 1 455 9
Appllc ations classification of the periods for delivery as shown below.
[ JAvailable from stock

[ ]30days after receiving an order
[ ]45days after receiving an order

B Semiconductor manufacturing equipment B LCD manufacturing equipment B Vacuum evaporatior
[ ] Determined after consultation on each inquiry

M Plasma display panel manufacturing equipment
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance

® Molybdenum disulfide compares to the common PTFE Lubricant service life expectancy equation
" . . .- . coating in lubrication life but is superior in heat resistance. The average service life of EXSEV bearings with the cage coated 3
3] M B rl n with molybdenum disulfide (MO bearings) can be estimated with
3 Comparison in lubrication life g
g o . 0 UWlel ket d ot W the following equation. =)
: for 300" C Support — e
> Sy PTFE coated bearing Clean Pro Bearing Lo=bo (= pr. )X0.016667/n @
2 This bearing has molybdenum disulfide baked on the surface of the stainless steel cage, as the S =
x Z 100 AN o
L " - R4 0—00°\ 90
5 lubricant. § WTrey : Average life, h g
< = av © ’ =]
5 : : 3 o B_/' b, : Lubrication factor &
= Applicable Environments < 5 Sall) by =6
ﬁ C.  :Basic dynamic load rating, N
S 300 P:  : Dynamic equivalent radial load, N
§ ) q : Exponential coefficient, ¢ = 3
ﬂ>3 ‘ iliii ’ w ‘;_J. 200 10 10 106 107 n  : Rotational speed, min—
% § Lubticationlifel(Revollitions) For the service life of solid lubricants, refer to page 13.
:qf Bearing No.: 608
; ; 3
€ o
P! W77 3 e s
-100 I I I . . - - - -
10° 1 105 Dimensions Table Boundarymdr:]mensmns Basic Ioellf Nratmgs Y coctor Permissible Limiting
Ambient pressure, Pa Bearing No. radial load 2 speed
r
d D B 4 Cr @
o 0 -~ B, (min.) o fo N min—t
Product Specifications r 4 12 4 02 | SE604ZZSTMSA7C3 YS 097 036 | 12.4 30 1000
@ 13 5 02 | SE624ZZSTMSA7C3 YS 130 049 | 123 40 1000
Martensitic siainless steel . 5 14 5 0.2 | SE605ZZSTMSA7C3 YS 130 049 | 123 40 1000
16 5 0.3 | SE625-5ZZSTMSA7C3 YS 1.75 067 | 124 55 1000
|Outer ring | Inner ring | 6 17 6 03 |SEG06ZZSTMSA7C3YS | 195 074 | 122 | 60 1000
oD +—-— ¢d 19 6 0.3 | SE626ZZSTMSA7C3 YS 260 1.05 | 123 80 1000
7 19 6 0.3 | SE607ZZSTMSA7C3 YS 2.60 1.05 | 123 80 1000
22 7 0.3 | SE627ZZSTMSA7C3 YS 3.30 135 | 124 100 1000
8 22 7 0.3 | SE608ZZSTMSA7C3 YS 3.30 135 | 124 100 1000
Austenitic stainless steel m 24 8 0.3 | SE628ZZSTMSA7C3 YS 3.35 140 | 128 100 1000
— 9 24 7 0.3 | SE609ZZSTMSA7C3 YS 3.35 140 | 12.8 100 1000
Shield 26 8 0.6 | SE629ZZSTMSA7C3 YS 455 195 | 124 | 135 970
Dynamic equivalent load 9.525 22225 7.142 0.5 | SEEE3SZZSTMSA7C3 YS 3.35 140 | 12.8 100 1000
P =+ TR 10 26 8 0.3 | SEGO00ZZSTMSA7C3YS | 455 195 | 123 | 135 1000
(X and Y are as shown below.)
Static equivalent load 30 9 0.6 | SE6200ZZSTMSA7C3 YS 510 240 | 13.2 155 860
Po = 0.6F, + 9.5Fa 12 28 8 0.3 | SE6001ZZSTMSA7C3 YS 5.10 240 | 13.2 155 830
;’j’“j’;’m is smaller than . 32 10 06 | SE6201ZZSTMSA7C3 YS 680 305 | 123 | 205 770
o 15 32 9 03 | SE6002ZZSTMSA7C3YS | 560 285 | 139 | 170 660
F, F, 35 1" 0.6 | SE6202ZZSTMSA7C3 YS 7.65 3.75 | 13.2 230 610
JoFa Fo=e Fe
" Cor e e x v X x % 17 35 10 0.3 | SE6003ZZSTMSA7C3 YS 6.00 325 | 144 180 580
40 12 0.6 | SE6203ZZSTMSA7C3 YS 9.55 480 | 13.2 285 530
Bearing Numbering System S| e 4% 20 42 12 06 | SE6004ZZSTMSA7C3YS | 940 505 | 139 | 280 500
0.689 | 0.26 1.71 47 14 1 SE6204ZZSTMSA7C3 YS 12.8 6.65 | 13.2 385 450
S E |Basic bearingnumber| ZZSTMSA7 YS Ol B I o |oss | 152 25 a7 12 06 | SE6005ZZSTMSA7C3YS | 10.1 585 | 145 | 305 400
2.07 0.34 1.31 52 15 1 SE6205ZZSTMSA7C3 YS 14.0 7.85 | 13.9 420 360
Solid lubricant Molybdenum disulfide baked stainless steel cage g;‘? g-ig ]-82 30 55 13 1 SE6006ZZSTMSA7C3YS | 13.2 8.25 | 147 395 330
089 | 044 1,00 62 16 1 | SE6206ZZSTMSA7C3YS | 195 113 | 139 | 585 300
35 62 14 1 SE6007ZZSTMSA7C3 YS 15.9 10.3 14.9 475 280
* Colors in the "Bearing No." column indicate the 72 17 1.1 | SE6207ZZSTMSA7C3 YS 25.7 15.4 13.9 770 250
. - classification of the periods for delivery as shown below. 40 68 15 1 SE6008ZZSTMSA7C3 YS 16.7 115 15.9 500 250
Applications [ Avaitable from stock 80 18 11 | SE6208ZZSTMSA7C3YS | 201 178 | 140 | 875 220
[ ]30days after receiving an order

Notes 1) The basic load ratings are those of normal bearing (used to calculate lubrication life).

. . . . . [ 45 days after receiving an order 2) The permissible radial loads can be regarded as the maximum loads applicable to individual bearings.
B Semiconductor manufacturing equipment B LCD manufacturing equipment B Vacuum evaporator [ | Determined after consultation on each inquiry When an axial load is applied to the bearing, convert this axial load to a dynamic equivalent radial load, and

M Turbo molecular pump | ] Rotary furnaces then compare this value to the permissible radial load.
[Remark] When other sizes are used, consult with JTEKT.
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CERAMIC BEARINGS AND EXSEV BEARINGS

.
Performance
® Useful in an ultrahigh vacuum environment of 10-1° Pa thanks to low gas Lubricant service life expectancy equation
" : . emissions in an ultrahigh vacuum. The average service life of bearings with silver ion-plated 3
g m e a“ n g S S u pports U Itra- h |g h balls (MG bearings) can be estimated with the following "
=t Analysis of emitted gas equation. 2
o Tem pe ratu re Vacu u mS Before rotation At 2 minutes At 10 hours C, 5
> ——— 10° Lan=b1 b2 ba ( Ta5cF )'X16 667/ @
w A A A A A N Ambient pressure: 1.7 X 1076 Pa Ambient pressure: 4.6 X 10~ Pa Ambient pressure: 2.6 X 1076 Pa vh = 01+ 02930 13X P, w© m
%) This bearing has silver ion plated on the stainless steel balls, as the lubricant. £10° | " f Where =5
w < ' m
3 % 10% |y, CO. N, ArCOA HHo L : 90% confidence service life, h I
g 2 H0 H20 >~ HO C. :Basic dynamic load rating, N el
. . oS 10 | CO, N + i X . . o

© Appllcable EnVIronments ‘ j 2 co2 j CO N2 P, :Dynamic <'-)qU|vaIetn't radial load, N
< 1 : ‘ - | : | ‘ : 1 q : Exponential coefficient, ¢ = 1
3 0 10 20 30 40 50 0O 10 20 30 40 50 0 10 20 30 40 50 n : Rotational speed, min't However, 10=n<10 000
£ 600 Mass Mass Mass b1 : Speed factor
]
Q . b1=15510%n+1
m ioot 400 ® Test conditions L "
> - ) ) b,  : Lubrication factor
w ¢ 350 Temperature: Atmosphere / room temperature, Load: Radial 3 N - Axial 98 N _
0 % Ambient pressure: 1.3 X 108 Pa (1.0 X 10 Torr), Rotational speed: 140min* b2=1
E W W E’_ 200 bz : Atmosphere pressure/temperature dependency coefficient

£ b3 = 1 (when 107 Pa, room temperature)

. . g For the service life of solid lubricants, refer to page 13.

£ o0

£

< /

@ 200 L Dimensions Table

10° 1 107 107 Boundary dimensions . L
rymm Factor | permissible Limiting
Ambient pressure, Pa Bearing No. radial load ?  speed

”
Product Specificati -, 7 n S N 'S
pecifications 4 12 4 02 |SE604ZZSTMG3C4 YS 097 036 | 124 | 30 1000
@ 13 5 02 | SE624ZZSTMG3C4 YS 130 049 | 123 40 1000
Martensitic stainless steel r 5 14 5 0.2 SE605ZZSTMG3C4 YS 1.30 049 | 123 40 1000
16 5 0.3 | SE625-5ZZSTMG3C4YS | 175 067 | 124 55 1000
]Outer ring H Inner ring \ 4 6 17 6 0.3 | SE606ZZSTMG3C4 YS 195 074 | 122 60 1000
oD 4—-— ¢ 19 6 0.3 | SE626ZZSTMG3C4 YS 260 105 | 123 80 1000
7 19 6 0.3 | SE607ZZSTMG3C4 YS 260 105 | 123 80 1000
22 7 0.3 | SE627ZZSTMG3C4 YS 330 135 | 124 100 1000
m 8 22 7 0.3 | SE608ZZSTMG3C4 YS 330 135 | 124 100 1000
Austenitic stainless steel v 24 8 03 | SE628ZZSTMG3C4 YS 335 140 | 1238 100 1000
9 24 7 0.3 | SE609ZZSTMG3C4 YS 335 140 | 1238 100 1000
D);:ar:;c{;ql:iv;znt load 26 8 0.6 SE629ZZSTMG3C4 YS 4.55 1.95 | 124 135 970
¢ and ¥ are as shown below.) 9.525 22225 7.142 05 | SEEE3SZZSTMG3C4 YS 335 140 | 128 100 1000
Static equivalent load 10 26 8 0.3 | SEG000ZZSTMG3C4 YS 455 195 | 123 135 1000
Por= V‘;:;; ?::;a"er o £ 30 9 06 | SE6200ZZSTMG3C4 YS 510 240 | 13.2 155 860
Pamp h 12 28 8 0.3 | SE6001ZZSTMG3C4YS | 510 240 | 132 | 155 830
32 10 06 | SE6201ZZSTMG3C4 YS 680  3.05 | 123 205 770
o % e % e 15 32 9 0.3 | SE6002ZZSTMG3C4 YS 560  2.85 | 13.9 170 660
o | € " TR 35 11 0.6 | SE6202ZZSTMG3C4 YS 765 375 | 132 230 610
0172 | 019 PV ¥4 35 10 0.3 | SE6003ZZSTMG3C4 YS 600 325 | 144 180 580
0.345 | 0.22 1.99 40 12 0.6 SE6203ZZSTMG3C4 YS 9.55 480 | 13.2 285 530
0.689 | 0.26 7 20 2 12 0.6 | SEG004ZZSTMG3C4YS | 940 505 | 139 | 280 500
1RSI  6 | oss | T2 47 14 1 | SE6204ZZSTMG3C4YS | 128 665 | 132 | 385 450
S E |Basic bearingnumber | ZZSTMG 3 Y S 207 | 034 131 25 7 12 06 | SE60052ZSTMG3C4YS | 101 585 | 145 | 305 400
- - 345 | 038 e 52 15 1 | SE6205ZZSTMG3CAYS | 140  7.85| 139 | 420 360
Solid lubricant Silver ion plated balls 6.89 | 0.44 1.00 30 55 13 1 SE6006ZZSTMG3C4 YS 13.2 825 | 147 395 330
+ Colors I the “Bearing No- column indicate e 62 16 1 SE6206ZZSTMG3C4YS | 195 113 | 139 585 300
classification of the periods for delivery as shown below. 35 62 14 1 SE60072ZSTMG3C4 YS 15.9 103 14.9 475 280
[ Available from stock 72 17 1.1 | SE6207ZZSTMG3C4YS | 257 154 | 139 770 250
Applications [ 30 days after receiving an order 40 68 15 1 SE6008ZZSTMG3C4YS | 167 115 | 152 500 250
[]45 days after receiving an order 80 18 11 SE6208ZZSTMG3C4 YS 291 17.8 14.0 875 220
[ ] Determined after consultation on each inquiry Notes 1) The basic load ratings are those of normal bearing (used to calculate lubrication life).

. . . . . 2) The permissible radial loads can be regarded as the maximum loads applicable to individual bearings.
I Semiconductor manUfaCturmg eqUIpment mLCD manufacturlng equment M Vacuum evaporator When an axial load is applied to the bearing, convert this axial load to a dynamic equivalent radial load, and

M Medical equipment M Vacuum motors then compare this value to the permissible radial load.
[Remark] Bearings not listed in the Dimensions Table are also available, so contact JTEKT for information on these
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CERAMIC BEARINGS AND EXSEV BEARINGS

_ Boundary dimensions

B mm Permissible  Limiting
. ~— Bearing No.| fadialload  speed
0 H ‘ ‘ r 1 3
¢ B0 Full Complement Ceramic Ultra-high ) AR T L .
< Ba” Bearlngs Temperature 800 C ﬂ 4 12 4 02 01 |NC704V 10 50 £
a _ r , 13 5 0.2 0.1 NC724V 15 500 g
% This bearing has all components made of ceramic for use in an ultrahigh temperature environments. 5 14 5 02 01 |NC705V 15 500 =
x m
- No cage is provided. Being an angular contact ball bearing, this bearing is normally used in pairs. 1 16 5 02 01 |NC725V 25 500 =
) oD od S
2 6 17 6 03 015 | NC706V 20 500 5
6 . . o
T Applicable Environments 19 6 03 015 NC726V $ S0
& 1000 7 19 6 03 0.5 | NC707V 30 500
§ o ﬁ 22 7 03 015 | NC727V 40 490
§ ° 800 8 22 7 03 015 | NC708V 40 500
Z £ Dynamic equivalent load 9 24 7 03 015 | NC709V 40 440
£ 400 P =XF; + YF,
& 200 Static equivalent load 10 26 8 03 0.5 | NC7000V 55 400
/ .// pinen Pols smaler than - 12 28 8 03 0.5 | NC7001V 60 330
200 1 o 1010 32 10 06 03 | NC7201V 85 310
Ambient pressure, Pa %, Single row or tandem mounting | Back to back or face to face 15 82 9 03 015 | NC7002V 70 260
g - - - - 35 11 06 03 | NC7202V 20 240
§le| ms¢ | F>¢ | ms¢ | 7€ 17 35 10 03 0.5 [ NC7003V 75 230
Product S ificati é x|y |x|y|x|vy|x|vY 40 12 0.6 0.3 | NC7203V 115 210
roauct specirications 30°0080| 1 | 0 [039]076| 1 |0.78|0.63|1.24 20 42 12 0.6 0.3 | NC7004V 15 200
47 14 1 0.6 | NC7204V 160 180
Ceramic (silicon nitride) LZQZZZT)TZX"LZZ?E;ZbZEﬁE”E'?ﬁ bei??iragié?gi;?u 25 a2 06 | NC7005V | 125 160
) 1.
bearings and tandem duplex bearings, apply 1 to 7. 52 15 1 06 NC7205V 170 140
Quter ring || Inner rin 30 55 13 1 0.6 | NC7006V 160 130
l 9 “ 9 l 8 Single row or | Back to back or 62 16 1 06 | NC7206V 2 19
g %, tandem mounting| ~ face to face . 35 0
=4
ST lw R
30°| 05 0.33 1 0.66 . .
40 68 15 1 06 | NC7008V 195 100
80 18 11 06 | NC7208V 370 0

* Colors in the "Bearing No." column indicate the
classification of the periods for delivery as shown below.
[ JAvailable from stock
[ ]30days after receiving an order
[ ]45 days after receiving an order
[ ]Determined after consultation on each inquiry

Bearing Numbering System
N € | Basic bearing number | \/

T T

Ceramic bearing Full complement ball bearing

Applications

B Baking Furnace cars M Fans in furnaces
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CERAMIC BEARINGS AND EXSEV BEARINGS

Grease Properties

Grease life can be estimated by the following equation.

P
log L=6.10—4.40X10~%d,n—2.50 ( g, —0.05) — (0.021—1.80X 10~%,n) T

2 i G ti 3
¢ [EEI SK Bearings The Standard :

. . L :grease life h 2
g for Stainless Steel Bearings KHD grease greas
o —— Thickener Lithium soap dn ="5 (D:outside diameter, d : bore diameter) ~ mm &
%) This bearing has its components made of stainless steel, and is lubricated with lithium containing KHD grease, Base oil Poly - « - olefin » e e min-1 3
5 which is packed in adequate amounts. This bearing is suitable for use in slightly corrosive environments. Dropping point 203°C P: :dynamic equivalent radial load N B
S Evaporation (99°C X 22h) 0.14Wt% C,  :basic dynamic radial load rating N El
o . . : T : operating temperature of bearin °’C 84
E Appllcable Environments Oil separation (100°C X 24 1) | 0.1wid perating femp ¢
28 Operating temperature range —30to 120°C The conditions for applying equation are as follows :
c
= /2
g a) Operating temperature of bearing : 7°C ¢) Load condition : C.
a . (when T<50, T=50) Applicable when é =0.2
Q ‘ ) ‘ i . i ) ® Temperature: -30t0120C When T>120, please contact with JTEKT. P P
LLI . . r T

® Ambient pressure: Atmospheric pressure (when ¢, <0.05, ¢ =0.05]

b) Value of d,.n
: i . . . . ‘ , »
w w ® Unsuitable for clean environments due to anticorrosive treatment. Applicable when d,,n =500 X 10 When ¢ >0.2, please contact with JTEKT.

(when d,,n<125X 103, d,,n=125X103)

When d,n>500 X 10%, please contact with

JTEKT.
Dimensions Table
Product SpeC|f|cat|ons Boundary dimensions Basic load ratings ¥ Factor | Limiting speeds 2
mm kN min-t
B Bearing No.
. . [~ d D B r b G Grease Qil
Martensitic stainless steel r (min.) * or fo | \ubrication lubrication
[uter ring][1nner ring |[Ball @ 10 22 6 03 | SK6900ZZSTYS | 230 100 | 140 | 34000 41000
, 2 8 0.3 | SK6000ZZSTYS | 385 155 | 12.3 31000 36 000
30 9 06 | SK6200ZZSTYS | 435 190 | 132 24000 29000
12 24 6 03 | SK6901ZZSTYS | 245 115 | 145 31000 36 000
0D 4—-— ¢d 28 8 03 | SK6001ZZSTYS | 435 190 | 132 | 27000 32000
32 10 06 | SK6201ZZSTYS | 575 245 | 123 22 000 27000
Austenitic stainless steel 15 28 7 0.3 | SK6902ZZSTYS | 365 180 | 143 26 000 30000
: 32 9 0.3 | SK6002ZZSTYS | 475 225 | 139 23000 27000
Cage || Shield
m 3B/ 11 06 | SK6202ZZSTYS | 650 300 | 13.2 20 000 24000

- 17 30 7 0.3 | SK6903ZZST YS 390 205 | 147 23 000 28 000

Dynamic equivalent load 35 10 0.3 | SK6003ZZST YS 5.10 2.60 14.4 21000 25000

b =XF + Yh 40 12 0.6 | SK6203ZZST YS 815 385 | 132 17 000 21000
(X and Y are as shown below.)

Static equivalent load 20 37 9 03 | SK6904ZZSTYS | 540 295 | 147 19000 23 000

Po.= 0.6F, + 0.5F, 42 12 06 | SK6004ZZSTYS | 800 4.05 | 139 17 000 21000

When Py is smaller than F. 47 14 1 SK6204ZZST YS 109 535 | 13.2 15000 17 000

o=t 25 42 9 0.3 | SK6905ZZST YS 595 365 | 154 16 000 19 000

e T, il 47 12 06 |SK6005ZZSTYS | 855 465 | 145 | 15000 18000
ol e . F, A F, . 52 15 1 | SK6205ZzSTYS | 119 630 | 139 | 13000 15000
30 47 9 03 | SK6906ZZSTYS | 615 400 | 158 | 14000 17000
S I |Basic bearing number| ZZST Y S e | o e 55 13 1 | SK6006ZZSTYS | 112 660 | 147 | 13000 15000
- 0689 | 0.26 171 62 16 1 |SK6206ZZSTYS | 165 905 | 139 | 11000 13000
P - 103 | 028 o | ose | 158 35 55 10 06 |SK6907ZZSTYS | 925 620 | 157 | 12000 14000
207 | 034 131 62 14 1 |SK6007ZzSTYS | 135 825 | 149 | 11000 13000
345 | 038 115 72 17 11 | SK6207ZZSTYS | 218 123 | 13.9 9200 11000
T 1o 40 68 15 1 |SKG008ZZSTYS | 142 920 | 152 | 10000 12000
ﬁ 80 18 1.1 | SK6208ZZSTYS | 248 143 | 14.0 8300 10000
Applications * Colors in the "Bearing No." column indicate the Notes 1) The basic load ratings are those of bearing made from SUS440C.
classification of the periods for delivery as shown below. To calculate the dynamic equivalent radial loads, multiply the Co; value in this table by 1.25.
[ JAvailable from stock 2) Bearings with a contact seal (2RS) are also available.
M Chemical equipment M Transfer systems [[___]30daysafter receiving an order

[ ]45 days after receiving an order
[ ]Determined after consuitation on each inquiry
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CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings and Other EXSEV Products

= Corrosion Resistant Hybrid

Ceramic Bearings

Environments

— e
This bearing uses a stainless steel variety that has excellent corrosion resistance. As the

lubricant, fluoropolymer is used. It is compatible with underwater use.

Applicable Environments

eS8

Corrosive

Product Specifications

Bearing Numbering System

SNC
—

Hybrid ceramic bearing

Basic bearing number

Applications

53

B Semiconductor manufacturing equipment
B Food machinery M Cleaning equipment

Ambient temperature, °C

For Salt Water and Chemical

Ve

300 300
Q
200 @ 200
p=1
8
2
100 £ 100
2
I
°
e}
0 IS 0
<
-100 ‘ ‘ -100 - -
1 10 102 10° 10* 10°

Cleanliness, class

Precipitation hardening
stainless steel

’Outer ringH Inner ring ‘

Ceramic (silicon nitride)

Fluorocarbon resin

Austenitic stainless steel

ZZMD4 FA

Molded fluorocarbon resin cage

Precipitation hardening stainless steel

B Chemical manufacturing equipment

1

10°

Ambient pressure, Pa

® When this Corrosion Resistant Hybrid Ceramic
Bearing is used under water, its service life is
determined depending on the rust and/or wear
of bearing rings. The service life cannot be
estimated correctly from the rating life.

® When this Corrosion Resistant Hybrid Ceramic
Bearing is not used under water, select one
based on the allowable radial load and limiting
speed specified in the Dimensions Table.

Dimensions Table

" Py : Q\}' t\ % <
Performance

Water resistance

Corrosion Resistant
/ l4— Hybrid Ceramic Bearing
90 2

< 50
“55 Rating life
T \
%10 S

5

1

10 50 100 500 1000 5000 10 000

Service life, h

® Test conditions

Bearing No.: 6206 equivalent
Rotational speed: 1500min*

Load: Radial 196 N

Boundary dimensions F . A
Tl actor | permissible Limiting
B Bearing No. radial load  speed
.
d D .
r (min.) fo N min-t
m 4 12 4 0.2 | 3NC604ZZMD4 FA 12.4 75 1000
, 13 5 0.2 | 3NC624ZZMD4 FA 12.3 10 1000
5 14 5 0.2 | 3NC605ZZMD4 FA 12.3 10 1000
16 5 0.3 | 3NC625-5ZZMD4 FA 12.4 15 1000
oD —-— 0d 6 17 6 03 | 3NC606ZZMD4 FA 122 15 1000
19 6 0.3 | 3NC626ZZMD4 FA 12.3 20 1000
7 19 6 0.3 | 3NC607ZZMD4 FA 12.3 20 1000
22 7 0.3 | 3NC627ZZMD4 FA 12.4 25 1000
@ 8 22 7 0.3 | 3NC608ZZMD4C3 FA 12.4 25 1000
N 24 8 0.3 | 3NC628ZZMD4 FA 12.8 25 1000
Dynamic equivalent load 9 24 7 0.3 3NC609ZZMD4 FA 12.8 25 1000
br 2 X+ YR 26 8 0.6 | 3NC629ZZMD4 FA 124 35 970
(X and Y are as shown below.)
Static equivalent load 9.525 22225 7.142 0.5 | 3NCEE3SZZMD4 FA 12.8 35 1000
Po: = 0.6F; + 0.5F, 10 26 8 0.3 | 3NC6000ZZMD4 FA 12.3 35 1000
When Po is smaller than F. 30 9 0.6 | 3NC6200ZZMD4 FA 13.2 50 860
o=t 12 28 8 0.3 | 3NC6001ZZMD4 FA 132 0 830
7 7 32 10 0.6 | 3NC6201ZZMD4 FA 12.3 70 770
JoFa Fo=e e
o e v T 15 32 9 0.3 | 3NC6002ZZMD4 FA 13.9 45 660
X | ¥ X | ¥ B 1 06 | 3NC6202ZZMD4 FA 132 75 610
0.172 0.19 2.30
0345 | 022 109 17 35 10 0.3 | 3NC6003ZZMD4 FA 14.4 50 580
0.689 | 0.26 1.71 40 12 0.6 | 3NC6203ZZMD4 FA 13.2 95 530
1.03 0.28 1.55 20 42 12 0.6 | 3NC6004ZZMD4 FA 13.9 70 500
1.38 0.30 1 0 0.56 1.45
2.07 0.34 1.31 47 14 1 3NC6204ZZMD4 FA 13.2 130 450
3.45 0.38 1.15 25 47 12 0.6 | 3NC6005ZZMD4 FA 145 75 400
517 0.42 1.04
6.89 044 100 52 15 1 3NC6205ZZMD4 FA 13.9 140 360
30 55 13 1 3NC6006ZZMD4C3 FA | 147 95 330
* Colors in the "Bearing No." column indicate the 62 16 1 3NC6206ZZMD4 FA 13.9 195 300
classification .of the periods for delivery as shown below. 35 62 12 1 3NC60072ZMD4 FA 149 110 280
[ JAvailable from stock
30 days after receiving an order 72 17 1.1 3NC6207ZZMD4 FA 13.9 210 250
[ ]45 days after receiving an order 40 68 15 1 3NC6008Z2ZMD4 FA 15.2 135 250
[ | Determined after consultation on each inquiry 80 18 11 | 3NC6208ZZMD4 FA 14.0 230 220
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance

Water resistance

I 1
@ EE’ : : . . ® This Ceramic Bearing can be used under water; o Ceramic Beating 8
o
-§ Ce ram IC Bearl n gS USIng Ceram ICS. o however, when used in a liquid with poor lubrication J,_, 28
a for Va”OUS Appl Ications characteristics, the load exerted on the bearing - ) -%
E ) ) ) . o — should be no higher than 10% of the bearing’s i_ ) g
%) This bearing has its components made of silicon nitride ceramic and uses fluoropolymer as the basic dynamic load rating. Also note that the E; Rating Iife\ 5
- lubricant. Itis typically used in vacuum and corrosive environments. fatigue life of the bearing is 3% of its rating life = 10 — 3
g under water. 5 /4;_ < I 3
: . x
= Applicable Environments . . o : Reducedto 3% | !
c ® When this Ceramic Bearing is not used under a
9 300 300 o .
2 water, select one based on the permissible radial 10 50 100 500 1000 5000 10 000
IS Q 9 load and limiting speed specified in the Dimensions Service life, h
3 ¢ 200 g 200 '
u>3 ‘ 'l ’ ‘ iiiilli iili ilili b E E Table.
© ©
% g 100 g ® Test conditions
E @ @ 5 5 100 Bearing No.: 6206 equivalent
< < Rotational speed: 1500min*
‘ - ) ‘ _ ) 3 3 Load: Radial 1470 N
e 0 g 0
< < /
-1001 12) 1L)2 10°  10* oo 10° — 1 I 10°

Cleanliness, class Ambient pressure, Pa

55

Dimensions Table
B

——————————
PI‘OdUCt sPeCifications oundary dimensions Basic load ratings _ _
_ . KN Factor | permissible  Limiting

B Bearing No. radial load  speed
Ceramic (silicon nitride) r d D (m?n.) Cr Cor fo N I
’Outer ring H Inner ring \ :C:E 12 4 0.2 | NC604 FA 097 036 | 124 75 1000
13 5 0.2 | NC624 FA 130 049 | 123 10 1000
r 14 5 0.2 | NC605 FA 130 049 | 123 10 1000
16 5 03 | NC625-5FA | 175 067 | 124 15 1000
0D 4—-— 0 17 6 0.3 | NC606 FA 195 074 | 122 15 1000
19 6 0.3 | NC626 FA 260 105 | 123 20 1000
Fluorocarbon resin 19 6 0.3 | NC607 FA 2.60 105 | 123 20 1000
22 7 0.3 | NC627 FA 330 135 | 124 25 1000
:C:E 22 7 0.3 | NC608 FA 330 135 | 124 25 1000
e 24 8 03 | NC628 FA 335 140 | 128 25 1000
Dynamic equivalent load 24 7 0.3 | NC609 FA 3.35 1.40 12.8 25 1000
B =XF + YR 26 8 0.6 | NC629 FA 455 195 | 124 35 970

(X and Y are as shown below.)
Static equivalent load 9.525 22225 7. 05 | NCEE3SFA | 335 140 | 12.8 35 1000
Poc= 0.6F + 0.5F, 26 8 03 | NC600OFA | 455 195 | 123 35 1000
When Poc is smaller than F;. 30 9 0.6 | NC6200 FA 510 240 | 132 50 860
For=t 28 8 03 | NC60OLFA | 510 240 | 132 40 830
7 = 32 10 06 | NC620LFA | 680  3.05 | 123 70 770

. . JoFa Z=e “ase
ol e XFr A F, . 32 9 03 | NC6OO2FA | 560 285 | 139 45 660
35 11 06 | NC6202FA | 765 375 | 132 75 610
N C |Basic bearing number | F A e | o e 35 10 03 | NC60O3FA | 600 325 | 144 50 580
- - 0.689 | 0.26 1.71 40 12 06 | NC6203FA | 955 480 | 13.2 95 530
Ceramic bearing Molded fluorocarbon resin cage ]:gg 8:33 1 0 0.56 1:3? 42 12 0.6 | NC6004 FA 9.40 505 | 139 0 500
2.07 0.34 1.31 47 14 1 NC6204 FA | 12.8 6.65 13.2 130 450
345 | 0.38 1.15 47 12 06 | NC6005FA | 10.1 585 | 145 75 400
o | o o 52 15 1 |NC6205FA | 140 785 | 139 | 140 360
55 13 1 NC6006 FA | 13.2 825 | 147 95 330
Applications * Colors in the "Bearing No." column indicate the 62 16 1 |NC6206FA | 195 113 | 139 | 1% 300
classification .of the periods for delivery as shown below. 62 12 1 NC6007 FA 159 103 149 110 280
[ Avaiable from stock 207FA | 257 154 | 139 | 210 250
M Semiconductor manufacturing equipment M LCD manufacturing equipment M Semiconductor inspection equipment %30 days after receiving an order ;z 1; 1'1 xggoos = 16'7 11'5 15'2 15 250
. . . . . . . 45 days after receiving an order . . .

M Synthetic fiber manufacturing equipment B Canning machinery M Ultrasonic motors R termined after consultation on each inquiry 80 18 11 | Nc6208FA | 201 178 | 140 930 990
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CERAMIC BEARINGS AND EXSEV BEARINGS

e
B Performance
. . ® In an acid or alkaline solution, this bearing has a longer service life than ® Test conditions
@ 2 ; bearings made from standard silicone nitride. Lubricant : Spindle oil 3
é’ m CorrOSIOn RGS'Stant CeramICS Wlth Increased . Ball : Bearing steel n
< . . CorrOSIOn ReSIStan ce Load : Increased in stages at every 2
g Ce ra.l n IC Bea“ n g S ——————— Comparison in service life after immersion in acid or alkaline solutions 1.08 X 107 cycles g
] . . . i . - — - - Rotational speed : 1 200 min—t m
%) This bearing has its components made of corrosion resistant silicon nitride and is lubricated 200 ) =
i . . . . . . . B ® Test equipment 0
5 with fluoropolymer. This bearing can be used even in a highly corrosive solution. = a0 | B
< £ 40 € 3
o . . 8 200 |- g o
= Applicable Environments g g Lubricant
a g 100 |-
) 300 300 @ . 125
£ 0 — — — 10 Flat ceramic
: o o G s
| ic fi % 200 % 200 Before immersion After immersion in HCI After immersion in KOH
5 3 3 4 Ball (9.525 mm)
Q Q
w 2 2
i i € o0 € o0
M w < <
00l 00 LA A4 L L Dimensions Table
1 10 10? 100 10* 10° 1 10° - -
' . Boundary dimensions L L
Cleanliness, class Ambient pressure, Pa mm Factor | permissible  Limiting
B Bearing No. radial load  speed
"
d D B '
r (min.) fo N i
:C:E 4 12 4 02 | NCT6O4FA | 124 75 1000
13 5 0.2 NCT624 FA 12.3 10 1000
Ceramic (corrosion resistant silicon nitride) r 5 14 5 02 | NCT605 FA 12.3 10 1000
16 5 0.3 NCT625-5 FA | 124 15 1000
|Outer ring || Inner ring ‘ 0D 4—-— od 6 17 6 03 | NCTEO6FA | 122 15 1000
19 6 0.3 NCT626 FA 12.3 20 1000
7 19 8 0.3 NCT607 FA 12.3 20 1000
:Cj 22 7 0.3 NCT627 FA 124 25 1000
8 22 7 0.3 NCT608 FA 12.4 25 1000
Fluorocarbon resin 24 8 0.3 NCT628 FA 12.8 25 1000
Dynamic equivalent load 9 24 7 0.3 NCT609 FA 12.8 25 1000
P =XF, + YF, % 8 06 | NCT629FA | 124 35 970
(X and Y are as shown below.)
Static equivalent load 9.525 22225 7.142 05 | NCTEE3SFA | 1238 35 1000
Po: = 0.6F; + 0.5F, 10 26 8 0.3 NCT6000 FA 12.3 35 1000
When Py is smaller than F. 30 9 0.6 NCT6200 FA 13.2 50 860
For= i 12 28 8 03 | NCT6001FA | 132 0 830
F._, F._, 32 10 0.6 NCT6201 FA 12.3 70 770
fé—"j’ e F - F, 15 32 9 03 | NCTBOO2FA | 139 45 660
2L Il L4 33 1 06 | NCT6202FA | 132 75 610
el o s 17 35 10 03 | NCT6003FA | 144 50 580
. . 0.689 | 0.26 1.71 40 12 0.6 NCT6203 FA 13.2 95 530
Bearing Numbering System 103 | 0.28 155 20 2 12 06 | NCTBOO4FA | 139 70 500
1.38 | 0.30 1 0 0.56 | 1.45
] . 2.07 0.34 1.31 47 14 1 NCT6204 FA 13.2 130 450
N C T |Basic bearing number | F A 345 | 038 1.15 25 47 12 06 | NCTG005FA | 145 75 400
O 1o 52 15 1 | NCT6205FA | 139 | 140 360
Corrosion resistant Molded fluorocarbon resin cage 30 55 13 1 NCT6006 FA 14.7 95 330
ceramic bearing * Colorg in t_he “Bearing No." columr_1 indicate the 62 16 q NCT6206 FA 13.9 195 300
classification .of the periods for delivery as shown below. 35 62 12 1 NCT6007 FA 149 110 280
[ JAvailable from stock
- 72 17 11 NCT6207 FA 13.9 210 250
[ ]30days after receiving an order
Applications 145 days after receiving an order 40 68 15 1 | NCTE008FA | 152 135 250
[ | Determined after consultation on each inquiry 80 18 1.1 NCT6208 FA 14.0 230 220

M Liquid crystal film manufacturing equipment B Aluminum electrolytic capacitor manufacturing equipment
M Plating equipment B Synthetic fiber manufacturing equipment B Food container washing machine
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CERAMIC BEARINGS AND EXSEV BEARINGS

Dimensions Table
B

oundary dimensions F . A
o actor | permissible Limiting
- . - B Bearing No. radial load  speed
2 r 3
¢ B High Corrosion Resistant For Extreme : ¢ DB Py .
o . . g g =]
£ Ceramlc Bearlngs Corrosive Environments :C:E 4 12 4 02 | NCZ604FA | 124 75 1000 £
a — 13 5 0.2 NCZ624 FA 12.3 10 1000 g
%) This bearing uses a silicon carbide ceramic material, which is resistant to strong acids and r 5 14 5 0.2 | NCZ605FA | 123 10 1000 =
w . m
- alkalis. 5 . 16 5 02 | NCZ625FA | 12.4 15 1000 -
£ 0D 4—-— 0 6 17 6 03 | NCZ606FA | 122 15 1000 3
o) = = o
= Applicable Environments 19 6 03 | NCZ626FA | 123 20 1000
g 7 19 6 03 | NCZ607FA | 123 20 1000
5 300 300 :C:E 22 7 03 | NCZ627FA | 124 25 1000
3 © © 8 22 7 03 | NCZ608FA | 124 25 1000
o E w g 200 g 200 E— 4 8 03 | NCZ628FA | 1238 25 1000
é g g 9 24 7 03 | NCZ609FA | 1238 25 1000
£ = P =XF, + YF, 9525 22225 7142 05 | NCZEE3SFA | 12.8 35 1000
‘ s ) w g g (and ¥ are as shown below.) 10 % 8 03 | NCZ600O FA | 123 35 1000
< 3 Static equivalent load
// o= 06F, + 05F, 30 9 06 | NCZ6200FA | 13.2 50 860
100 ‘ - LA 100 L LA When Py is smaller than F;. 12 2 s 03 | NCZ6001FA | 132 0 830
110 100 10° 10 10 1 10 Po=F; 32 10 0.6 | NCZ6201FA | 123 70 770
Cleanliness, class Ambient pressure, Pa 15 32 9 03 NCZ6002 FA 13.9 45 660
F, F,
foFa |, F.=e Foe 3 11 0.6 | NCZ6202FA | 132 75 610
— Cor x | v | x Y 17 3 10 03 | NCZ6003FA | 14.4 50 580
Product Specifications 0172 | 0.19 2.30 0 12 0.6 | NCZ6203FA | 132 95 530
0.345 0.22 1.99
0689 | 026 i 20 2 12 1 | NCZ6004FA | 139 70 500
. - . 1.03 0.28 1.55 47 14 0.6 | NCZ6204 FA | 132 130 450
Ceramic (silicon carbide) 138 | 030 | 1 0 | 056 | 145 25 47 12 1 | NCZ6005FA | 145 75 400
2.07 0.34 1.31 :
|Outer ring|| Inner ring | 345 | 038 1.15 2 15 1 | NCZ6205FA | 13.9 140 360
317 | 042 104 30 55 13 1 | NCZ6006 FA | 147 95 330
: ) ' 62 16 1 | NCZ6206 FA | 139 195 300
35 62 14 1 | NCZ6007 FA | 149 110 280
7217 11 | NCZ6207 FA | 139 210 250
o y ) 40 68 15 1 | NCZ6008 FA | 15.2 135 250
uorocarbon resin 80 18 11 | NCZ6208FA | 140 | 230 220

Cage
* Colors in the "Bearing No." column indicate the

classification of the periods for delivery as shown below.
[ JAvailable from stock

[ ]30days after receiving an order

[ ]45days after receiving an order

[ ]Determined after consultation on each inquiry

Bearing Numbering System

N € Z |Basic bearing number| E A

-1 T

High corrosion resistance Molded fluorocarbon resin cage
ceramic bearing

Applications

B Aluminum electrolytic capacitor manufacturing equipment
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CERAMIC BEARINGS AND EXSEV BEARINGS

Performance

Running torque in a magnetic field

30
" . . . L 8
S m N on- mag netl C Hybrl d Non-mag netic Support ® While steel bearings experience fluctuating Steel bearing ___ ;
° . . . . . . >
S in Stainless Steel running torque, caused by magnetic fields, w0k g
g Ce ram I C B ear I n g S ——————— this bearing rotates at a stable TOIEILE. i - 8
w . . . . . . . B @
%) This bearing uses non-magnetic stainless steel. It includes fluoropolymer as the lubricant. This S =
Ll . . . el Non- tic Hybrid o
5 . S o(r:.|el:.':16|}nirclel?::e:«elrin ' ©
5 bearing can be used in a vacuum environment 5 | i yg B
. . <

E Applicable Environments 5 .
a 300 300 -
c
8 s s No magnetic field, In magnetic field,
> (i) | Mesnetcied | one oyce one oyce
w o o
) g g

E E Bearing No.: 6206

‘ ilii iiiii ) ‘il“ Iiiiiml Ii> € o0 € o0
< <

-100 ‘ ‘ -100 v / L/
T 10° ! 10° Dimensions Table
Cleanliness, class Ambient pressure, Pa =

dary di i
oun arymnllmenswns Factor | permissible Limiting
B Bearing No. radial load  speed
Product Specifications d D B r
P r (min.) fo N min-t
:C:E 4 12 4 02 | 3NC604YH4 FA 12.4 75 1000
Non-magnetic stainless steel 13 5 0.2 | 3NC624YH4 FA 12.3 10 1000
_ _ r 5 14 5 02 | 3NC605YH4 FA 12.3 10 1000
IOUtef ring || Inner ring | 16 5 03 | 3NC625-5YH4 FA | 12.4 15 1000
0D 4—-— od 6 17 6 03 | 3NC606YHAFA | 122 15 1000
Ceramic (silicon nitride) 19 6 0.3 | 3NC626YH4 FA 12.3 20 1000
7 19 6 0.3 | 3NC607YH4 FA 12.3 20 1000
:C:E 22 7 0.3 | 3NC627YH4 FA 12.4 25 1000
) 8 22 7 0.3 | 3NC608YH4 FA 12.4 25 1000
Fluorocarbon resin — 24 8 03 | 3NC628YH4AFA | 128 25 1000
Dynamic equivalent load 9 24 7 0.3 | 3NC609YH4 FA 12.8 25 1000
P, =XF, + YF,
P = XF; + YE, 26 8 06 | 3NC629YH4 FA 12.4 35 970
(X and Y are as shown below.)
Static equivalent load 9.525 22225 7.142 05 | 3NCEE3SYH4FA | 1238 35 1000
Por= 0.6F, + 0.5F, 10 26 8 0.3 | 3NC6000YH4 FA | 123 35 1000
th" Po is smaller than F; . 30 9 0.6 | 3NC6200YH4 FA | 132 50 860
For= 1 12 28 8 03 | 3NC6001YH4 FA | 132 0 830
= w 32 10 0.6 | 3NC6201YH4 FA | 123 70 770
JoF'a F=e e
| e 5 5 15 32 9 0.3 | 3NC6002YH4 FA | 13.9 45 660
2L X 33 1 0.6 | 3NC6202YH4 FA | 132 75 610
T —— g;zg g;g fgg 17 35 10 0.3 | 3NC6003YH4 FA | 144 50 580
© 12 06 |3NCe203VHARA | 132 | % 5
1.03 | 028 1.55 20 42 12 06 | 3NC6004YH4 FA | 13.9 70 500
i i 1.38 0.30 1 0 0.56 1.45
3 N C |Basicbearingnumber| YH4 FA 207 | 034 hips 7 14 1| 3NC6204YH4FA | 132 130 450
_ 345 | 0.38 115 25 47 12 0.6 | 3NC6005YH4 FA | 145 75 400
Hybrid ceramic bearing Molded fiuoracarbon resin cage R o 1o 52 15 1 | 3NC6205YH4FA | 139 | 140 360
Non-magnetic stainless steel 30 55 13 1 | 3NC6006YH4 FA | 14.7 95 330
* Colors in the "Bearing No." column indicate the 62 16 1 3NC6206YH4 FA 13.9 195 300
classification .of the periods for delivery as shown below. 35 62 1 1 3NC6007YH4 FA 149 110 280
[ JAvailable from stock
A Iicatlons 30 days after receiving an order 72 17 11 3NC6207YH4 FA 13.9 210 250
pp —
145 days after receiving an order 40 68 15 1 3NC6008YH4 FA | 15.2 135 250
[ | Determined after consultation on each inquiry 80 18 1.1 3NC6208YH4 FA 14.0 230 220

B Semiconductor manufacturing equipment B Semiconductor inspection equipment B Canning machinery
B Superconductivity-related equipment B Welder
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Performance

. . . ® Reduced temperature rises. ® Reduced bearing vibration. ® Good antiseizure characteristics. 3
[%] .
: Hybrid Ceramic Bearings For Insulation and Service lfe under slight lubrication .
° . . . 5
QE_ H Igh-Speed App|lC3.tI0nS 2 Operationg temperature rise Bearing vibration oil supply '%
> ———— ey 0.4 0.4 @
L . . . . . . . . - i m
) This bearing is a standard hybrid ceramic bearing. Lubricated with grease or oil, it can be used Steel bearing =
0 o o = o = o0
p as an insulating bearing or high speed bearing. i = Steel bearing = =
(] (7] o N o =
= s & — 7 g ]
5] - - £ 10 - S 02 — S 02 @
i Applicable Environments g ki > >
[%) A b e hd - o o-0-0 7Y L
) g i | . & 9 Hybrid Ceramic Bearing ] i Hybrid Ceramic Bearing
'% Hybrid Ceramic Bearing ‘ ‘ ‘
3 0 \ \ 0 0
L o i in—t i 3 i 3
gz Y Temperature: —30to 120°C Rotational speed, min Time, X 10% h Time, X 10° h
u ® Ambient pressure: Atmospheric pressure ® Test conditions ® Test conditions ® Test conditions
' Bearing No.: 6312 Bearing No.: 696  Temperature: 70°C Bearing No.: 695  Temperature: 70°C
u w Rotational speed: 2000~7000 min* Rotational speed: 15000 min* Rotational speed: 7200 min*
Load: Radial 2.94 kN Load (Preload) : 14.2 N (Position preloading) Load (Preload) : 14.7 N (Constant pressure preloading)
Dlmen5|ons Table Boundary dimensions Basic load ratings Y| Limiting speed
Factor i
mm kN min
. o . Bearing No.
Product Specifications B r Grease oil
d D B . Cs Cor fo A o
<——‘ (min.) lubrication lubrication
r
) ) ) 4 12 4 0.2 | 3NC604ZZC3 FG 0.97 030 | 124 63 000 75 000
High carbon chromium bearing steel 13 5 02 | 3NC624ZZC3 FG 130 040 | 123 | 52000 64000
’Outer ring H Inner ring ‘ r 5 14 5 0.2 | 3NC6052ZC3 FG 1.30 040 | 123 60 000 72 000
16 5 0.3 | 3NC625-5ZZC3 FG 1.75 055 | 124 48 000 58 000
. - - 6 17 6 0.3 | 3NC606ZZC3 FG 1.95 060 | 122 51 000 61000
Ceramic (silicon nitride) 0D 4+—-— ¢d
19 6 0.3 | 3NC626ZZC3 FG 2.60 090 | 123 42 000 51 000
7 19 6 0.3 | 3NC6072ZC3 FG 260 090 | 123 48000 56000
22 7 0.3 | 3NC6272ZC3 FG 3.30 115 | 124 37000 44000
Reinforced polyamide resin 8 22 7 0.3 | 3NC608ZZC3 FG 330 115 | 124 40 000 49 000
24 8 0.3 | 3NC628ZZC3 FG 3.35 120 | 128 33000 42 000
§ 9 2 7 03 | 3NC609ZZC3 FG 335 120 | 128 | 39000 43000
Dynamic equivalent load 26 8 0.6 | 3NC6292ZC3 FG 4.55 165 | 124 32000 39 000
P, =XF, + YF,
Carbon steel (xand ¥ are as shown below) 9.525 22225 7142 05 | 3NCEE3SZZC3FG 3.35 120 | 128 39 000 48 000
Static equivalent load 10 26 8 0.3 | 3NC6000ZZC3 FG 4.55 165 | 123 37 000 43 000
Shield Por=0.6F; + 0.5F, 30 9 0.6 | 3NC6200ZZC3 FG 510 2.05 | 132 28000 34000
pinen Poclo smaler than £+ 12 28 8 0.3 | 3NC6001ZZC3FG | 510 205 | 132 | 32000 38000
or = L'y
32 10 0.6 | 3NC6201ZZC3 FG 6.80 260 | 123 26 000 32000
T Fa 15 32 9 0.3 | 3NC60022ZC3 FG 5.60 240 | 139 27000 32000
JoF'a Fo=e e
Cor @ e e v e : v 35 11 0.6 | 3NC6202ZZC3 FG 7.65 315 | 132 24000 28000
Bearing Numbering System 0172 | o9 230 17 35 10 0.3 | 3NC6003ZZC3 FG 6.00 275 | 144 25 000 30 000
- __ 0.345 | 0.22 199 40 12 0.6 | 3NC6203ZZC3 FG 955 410 | 132 20 000 25000
H i 0.689 | 0.26 1.71
3NC Basic bearing number [ 7 7 F @3 Tos oo e 20 42 12 0.6 | 3NC6004ZZC3 FG 940 430 | 139 20000 25 000
138 0.30 1 0 056 | 148 47 14 1 3NC62042ZC3 FG 12.8 565 | 13.2 18 000 20000
2.07 0.34 1.31 25 47 12 0.6 | 3NC6005ZZC3 FG 10.1 495 | 145 18000 21000
Hybrid ceramic bearing g:‘g g:ig 1:(1)2 52 15 1 3NC62052ZC3 FG 14.0 6.70 | 139 15000 18000
6.89 0.44 1.00 30 55 13 1 3NC60062ZC3 FG 13.2 7.00 | 147 15 000 18000
) _ — 62 16 1 3NC62062ZC3 FG 19.5 9.60 | 139 13 000 15000
* Colors in the "Bearing No.” column indicate the 35 62 14 1 | 3NC6007ZZC3FG | 159 875 | 149 | 13000 15000
. . classification of the periods for delivery as shown below.
App||cat|ons [ Available from stock 72 17 11 | 3NC62072ZC3 FG 25.7 13.1 13.9 11000 13000
[ ]20 days after receiving an order 40 68 15 1 3NC60082ZC3 FG 16.7 9.80 | 15.2 12 000 14000
. . . . |:|45 days after receiving an order 80 18 11 3NC62082ZC3 FG 291 15.2 14.0 9900 12 000
M High speed stranding machine guide rollers M Motors M Generators [ ]Determined after consultation on each inquiry Note 1) The basic load ratings are those of the Hybrid Ceramic Bearing.

To calculate its dynamic equivalent radial load, multiply the Cy; values in this table by 1.176.
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e _- S R %
4 K Series Full Complement Clean Specification for Super Ty"es T e

. . - : 5 . — .
Hybrid Ceramic Ball Bearings _ Thin Section Ball Bearings oo tpe core
I —_— c A X 4
5] . . . . . . . . . . o . Deep groove type) | (Angular contact type i
3 This bearing is based on the K series super thin section ball bearing, which is widely used in industrial . . . o et )| pint ot ype) 3
o . . . . K . . i i ® The K series super thin section ball bearing is " £
& robots. Provided with some adaptations, this bearing is compatible with clean or vacuum environments. available in three types: deep groove type 2 c —LE— | 8 | —Z— 3
. . . . : ! o ross
o It uses fluorinated KDL grease as the standard lubricant. However, please consult with us regarding angular contact type and four point contact type. § o | sectional |—' - |—1 Bore dia %
X ) . ; i i -
w Clean Pro and other solid lubricants. ® The cross section can be selected from among 2 § d'";e:z{m E E E| mm @
3 three sizes: 4.762, 6.35 and 7.938 (mm). é m | ;) | =
o) . . ® For use in a clean or vacuum environment, the a g
% Applicable Environments angular contact type, which has stainless steel 557 bt
o 300 300 balls and ceramic balls alternately, is available in T | 4762 KTC KTA KTX 38.1 s
£ g g series. A | 635 KAC KAA KAX 50.8 I
2 H W g 200 g 200 Products not listed in the Dimensions Table are to T
> g g available to order. Please consult JTEKT. BN 7.938 KBC KBA KBX 88.9 §
L Is% a o
) e g 100 £ 100 =
X I9] 1] o
30 =0 Dimensions Table 4
-100 ‘ ‘ -100 ‘ —— Boundary dimensions Basic load ratings ¥ (‘%
@ 1 10 10? 10°  10* 10° 1 10° ) _ KN <
Cleanliness, class Ambient pressure, Pa Bearing No.
r
d D B (min) Ce Cor

Martensitic stainless steel 66.675 7.938 1 3NCKBAO20VST-1 5.40 3.80
63.5 76.2 6.35 0.6 3NCKAA025VST-1 4.20 3.55

79.375 7.938 1 3NCKBA0O25VST-1 5.85 4.60

76.2 88.9 6.35 0.6 3NCKAAO30VST-1 4.50 4.20

92.075 7.938 1 3NCKBAO30VST-1 6.25 5.45

88.9 1016 6.35 0.6 3NCKAAO035VST-1 4.80 4.90

Dynamic equivalent load 104.775 7.938 1 3NCKBAO35VST-1 6.60 6.25

P, =XF, + YF, Note 1) The basic load ratings are those of bearing made from SUS440C.

IOuter ring H Inner ring H Separator l

‘L‘ 25.4 34925 4762 04 | 3NCKTAOLOVST-1 | 205 120
Product Specifications , 38.1 47625 4762 04 | 3NCKTAO15VST-1 | 235 165
@ 50.8 635 635 06 | 3NCKAAO20VST-1 | 390 295

4 . ¢D $d

Angular contact type

(X and Y are as shown below.)
Static equivalent load

Ceramic (silicon nitride)

* Colors in the "Bearing No." column indicate the

Po. = 0.6F, + 0.5F, D ) -
When Po. is smaller than .. classification of the periods for delivery as shown below.

Po = F; [ JAvailable from stock
[ ]30days after receiving an order

%., Single row or tandem mounting | Back to back or face to face [ ]45 days after receiving an order

= [ ]Determined after consuiltation on each inquiry
k3] F_, Fae Fa_e Fao

S F, F- I

=

8 X|Yy|X|vY |X|Y|X|Y

30°(0.80| 1 0 [039]076| 1 |0.78]0.63|1.24

Bearing Numbering System

3 N G | Basic bearing number | v § T - 1
T *

Hybrid ceramic bearing Full complement type

Applications

B Wafer transfer robot M Semiconductor manufacturing equipment B LCD manufacturing equipment

Single row or | Back to back or
tandem mounting|  face to face

Xo Yo X Yo
0°| 05 | 033 1 0.66

Contact
angle

w
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9 Linear Motion Bearings Performance

. Comparison in lubrication life Test conditions
2 9
¢ |20 Linear Motion Ball Bearings for Use in Extreme Special Environments N Testea boarng |} 10 {1978 °
° 60 ore dia. X outside dia. X widt 2
£ . . . . £
< The linear motion ball bearings are a high = Ambience | Atmospheric air, class 10 s
.. . . . € 40
I:u<)J precision product that moves linearly in axial 2 Temperature Room temp. %
v directions while having rolling contact with the 20 Load 50N g
(4] . . .
£ shaft. Having balls, retainer and shields housed . 4 Speed 30mms 5
. : . . 0 m—
e in an external cylinder, this compact bearing No lubrication MG Linear Motion Clean Pro Linear 5
@ . . .. . Ball Bearing Motion Ball Bearing
o moves linearly without limit to the stroke distance.
£
g External cylinder
> Balls
7
x Retainer - -
w Bearing Numbering System
Shield
SE SDM 10 OP ST5 MSA7

Grease 1SV Code for —— —— . Clean pro . PR12

Solid lubricant__:SE__ |- extreme special T Iégggcant —[Molybdenum disulfide _: MSA7

Hybrid Ceramic environments Silver :MG3

Bearing *3NC . .

Stainless steel |susasoc |External cylinder @ ST1

code components | External cylinder and balls : ST5

mm series :SDM |— Series code -
. [
Bearlng Types With round flange Bore dia. Type code Standard : No code
: SDMF Tandem type W

Clearance adjustment type : AJ

With square flange

7 q q . A . . . .. : SDMK Open type 1 OP
DL Linear Motion Clean Pro Linear | MG Linear Motion | MO Linear Motion |Hybrid Ceramic Linear
Ball Bearing Motion Ball Bearing Ball Bearing Ball Bearing Motion Ball Bearing Note 1) This catalogue does not contain the dimensions tables of mm-series linear motion ball bearings (for Europe).
Martensitic Contact JTEKT for the dimensions.
External cylinder stainless steel 2) The clearance adjustment type (AJ) and open type (OP) are not compatible with tandem type and flanged type.
Martensitic stainless steel
T Balls Silicon nitride
g
& . . ) Austenitic P i
= Retainer Austenitic stainless steel . Bearmg Mountmg . L Lo .
stainless steel Jig for bearing installation in housing
o . -0.2
Shields Precipitation hardened stainless steel PreC|p|t_at|on hardened 1) Linear motion ball bearings are constructed not to allow rotary motion but sig — | 9D o5
stainless steel allow linear motion only. ] [ oo
. Clean pro coating over the ) ) Molybdenum disulfide coated i i i - i : L 0d o
Lo KDL grease _ p Y Silver ion plated balls y! . (Remark) These bearings should ca‘rry !oads gvenly throughgut their entire stroke; Housing ; ; 0.06
entire surface of all components on the retainer surface therefore, when the bearing is subjected to bending loads, mount two -
Remark) Hybrid Ceramic Linear Motion Ball Bearings with grease lubrication or with Clean Pro coating are also available. bearings at a distance on a shaft, or use a tandem type linear motion ball
Consult JTEKT regarding the applications of these bearings. bearing. l

2) When installing a linear motion bearing in a housing, press one end face I

of the external cylinder into the housing, taking care not to push or hit the Typical use on two shafts
Applicable Environments shield, or insert the bearing softly using a jig as shown in the figure at
right. When inserting a shaft, check the shaft for burrs or indentations in

advance and insert it slowly so as not to deform the shaft. Chamfer the
DL Linear Motion Clean Pro Linear MG Linear Motion | MO Linear Motion |Hybrid Ceramic Linear shaft end faces.
Ball Bearing Motion Ball Bearing Ball Bearing Ball Bearing Motion Ball Bearing 3) To support linear motion bearings built in a single housing on a set of two
) or more shafts, adjust the parallelism of the shafts while checking the
Cleanliness Class 100 Class 10 - - - smooth motion of the bearings. Imperfectly paralleled shafts may disturb
smooth motion of the bearings or shorten their service life. Housing
Temperature —
°c — 30 to 200 — 100 to 200 — 200 to 300 — 100 to 300 — 30 to 300
Ambient pressure
Pa Normal to 10-5 Normal to 10-° 103to 1071 Normal to 10-5 Normal pressure
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I'-‘” |
EXSEV Bearings and Other EXSEV Products u i

ey

Dimensions Table

SDM..W series (Tandem type)

SDM Series
L
B
W Standard Clearance adjustment type Open type
W SDM SDM..AJ SDM..OP
$D ¢ D1 $dr I . [h . I . (
Clearance E .
Shaft Standard adjustment type (AJ) Open type (OP) Boundary dimensions, mm Basic load
dia. Basic | O Basic | N Basic | O Tol Tol Tol Tol rating
olerance olerance olerance olerance
i bearing of | Mass bearing of |Mass bearing of |Mass dy D L B W | Di| h | 0
mm ball g ball| ¢ ball | ¢ (degree)) € Cy
No- | rows No-rows No-rows Hm Hm Hm HM N N
3 |SDM 3 1.4 - - - - - - 3 7 10 - - - - -1-1- 69 105
4 |spm 4 2| - |- - S I U TR -3 B I A E B S A A I B N1
5 |SDM 5 4 - - | - - - | - 5 10 15 10.2 11196 - | - | - 167 206
6 |SDM 6 8.5 - - | - - - | - 6 12 19 13.5 14015 = | = | - 206 265
8 |SDM 8S 11 - - - - - -8 15 _1? 17 115 11 (143 - | - | - | 176| 216
4
8 |SDM 8 17 - - - - - - 8 15 24 17.5 11 (143 - | - - 274 392
0 0
10 [SDM10 36 10 9 19 29 0 22 000 1.3 |18 372 549
12 |SDM12 42 | SDM12 AJ 41|SDM12 OP 32| 12 21 0 30 200 23 13 (20 | 15| 8| 80 510 784
13 |SDM13 49 |SDM13AJ| 4 48|SDM13 0P| 3 37| 13 23 13 32 23 13122 | 15| 9 80 510 784
16 |SDM16 76 | SDM16 AJ 75|SDM16 OP 58| 16 28 37 26.5 16 (27 | 15| 11| 80 774 | 1180
20 |SDM20 | 5 | 100 |[SDM20AJ| 5 98|SDM20 OP| 4 79| 20 32 42 30.5 16 (305 15| 11| 60 882 | 1370
25 |SDM25 240 | SDM25 AJ 237|SDM25 OP 203| 25 _18 40 _1g 59 41 1.85(38 | 2 12 | 50 980 | 1570
30 [SDM30 270 |SDM30AJ 262 |SDM30 OP 228| 30 45 64 445 1.85(43 | 25| 15| 50 | 1570 | 2740
35 [SDM35 425 | SDM35 AJ 420 |SDM35 OP 355| 35 52 70 49.5 21 (49 | 25| 17| 50 | 1670 | 3140
0 0 0 0
40 |SDM40 | 6 | 654 |SDM40AJ| 6 | 640(SDM400OP| 5 546| 40 19 60 _19 80 300 60.5 300 21 |57 |3 20 | 50 | 2160 | 4020
50 |SDM50 1700 |SDM50AJ 1680 | SDM50 OP 1420| 50 80 100 74 26 (7653 25| 50 | 3820 | 7940
60 |SDM60 2000 |SDM60 AJ 1980|SDM60 OP 1650/ 60 _1g 90 —Zg 110 85 3.15/86.5| 3 30 | 50 | 4700 (10000

Shaft Boundary dimensions, mm ; ;
dia. |Basic bearing| Mass Basic load rating
dy N Tolerance Tolerance Tolerance Tolerance
mm @ 9 dy W D, C o
0
um um um um N N
5 | SDM 5W 11 5 10 _1? 28 20.4 1.1 9.6 265 412
6 | SDM 6W 16 6 12 0 35 27 1.1 11.5 323 530
8 | SDM 8w 31 8 0 15 13 45 35 1.1 14.3 431 784
-10 0 0
10 | SDM10W 62 10 19 55 300 44 300 1.3 18 588 1100
12 | SDM12w 80 12 21 0 57 46 1.3 20 813 1570
13 | SDM13wW 90 13 23 -16 61 46 1.3 22 813 1570
16 | SDM16W 145 16 28 70 53 1.6 27 1230 2350
20 | SDM20W 180 20 32 80 61 1.6 30.5 1400 2740
25 | SDM25W ao | s | 2| w0 | S| 2 82 185 | 38 1560 3140
30 | SDM3OW 480 30 45 123 89 1.85 43 2490 5490
35 | SDM35W 795 35 52 135 99 2.1 49 2650 6270
0 0 0 0
40 | SDM4ow 1170 40 _15 60 99 151 _400 121 _400 2.1 57 3430 8040
50 | SDM50W 3100 50 80 192 148 2.6 76.5 6080 15900
60 | SDM60W 3500 60 _28 90 _22 209 170 3.15 86.5 7550 20 000

69

70

Linear Motion Bearings



CERAMIC BEARINGS AND EXSEV BEARINGS

o SDMF series (with round flange) SDMF..W series (tandem type, with round flange) 5
%’ SDMK series (with square flange) SDMK..W series (tandem type, with square flange) 9
2 £
IS =
> p 7 With round flange With square flange §
%) With round flange With square flange SDMF..W SDMK..W 5
wl =
5 $X T 4Y] SDMF SDMK 4 - fitting holes 4 - fitting holes §
= 4 - fitting holes 4 - fitting holes 5
(@] 1)
o £
c —
[
2 $D
£
&
Q
[a]
>
w
[))]
X
w
Shaft Boundary dimensions, mm Eccen-|Square -| Basic load rating Shaft Boundary dimensions, mm Eccen-|Square -| Basic load rating
dia. Basic Mass o o o tricity | ness dia. Basic Mass o o o tricity | ness
dy bearing No. g . olerance D olerance L olerance Dr K ; Dp e y 7 (max) (max) ﬁ ?\'IO dy bearing No. g . olerance| D olerance| L olerance| D K " Dp X y 7 (max) (max) ﬁ (’:‘lo
mm um um um pm pm mm pum pm pm Hm Hm
SDMF 6 24 SDMF 6W 31
5 | souk 6 8 6 12 19 28| 2| 5 20| 35| 6 31 206 265 6 | SomK oW - 6 12 . 35 28| 2| 5 20| 35| 6 31 323 530
SDMF 8S 32 0 SDMF 8W 51 -13
[ " 8 15 | | 17 32| 25| 5 24 | 35| 6 31 176 216 O e e 8 15 45 32| 25| 5 24| 35| 6 3.1 431 784
SDMF 8 37 SDMF10W 9
8 | souk 8 ot 8 15 24 32| 25| 5 24| 35| 6 31 274 392 10| comkiow 5 | 10 . 19 55 4| 30| 6 29 | 45| 75| 41 . . 588 | 1100
SDMF10 72 0 SDMF12wW 110 -10
y . . 12 12 ' ! '
0 e s | 0| | 1 29 40| 30| 6 | 29| 45| 75| 441 372 549 2 P o | 1 21 . 57 42| 32| 6 | 32| 45| 75| 41 813 | 1570
SDMF12 76 SDMF13W 130 -16
12 | <otz s | 12 21 . 30 42| 32| 6 32| 45| 75| 441 510 784 13 | oMKW 08 | 1 23 61 43| 34| 6 33| 45| 75| 41 813 | 1570
SDMF13 88 -16 SDMF16W 190
B e o | 18 23 32 43| 34| 6 | 33| 45| 75| 441 510 784 G v 165 | 16 28 70 48 | 37| 6 | 38| 45| 75| 41 1230 | 2350
SDMF16 120 SDMF20W 260
16 | comio 04 | 16 28 37 - 48 | 37| 6 38 | 45| 75| 41 774 | 1180 20 | coukoow ops | 2 32 80 | 300 | 54 | 42| 8 | 43| 55| 9 51 1400 | 2740
+
SDMF20 180 SDMF25W 540 0 0
) . ’ ! 2 2
QU us | 2 32 42 54 | 42| 8 43 | 55| 9 51 882 | 1370 RS - so0 | B | cip | 0| 9| 12 62| 50| 8 51 | 55| 9 5.1 0 0 1560 | 3140
SDMF25 340 0 0 SDMF30W 680
25 | oonKos w0 | B | 0| 40| 49| 99 62| 5 | 8 51 | 55| 9 51| 15 15 980 | 1570 30| < oukaow so0 | ¥ 45 123 74| 58 | 10 60 | 66| 11 6.1 2490 | 5490
SDMF30 470 SDMF35W 1020
30 | <ouikao g7s | 30 45 64 74 | 58 | 10 60 | 66 | 11 6.1 1570 | 2740 35 | coMKasw o0 | B 52 135 82 | 64 | 10 67 | 66 | 11 6.1 2650 | 6270
SDMF35 650 SDMF40W 1570 0 0
35 | oonKas ss0 | B 52 70 82 | 64 | 10 67 | 66| 11 6.1 1670 | 3140 40| < onkaow 1350 | 40| g5 | 60 | pp | 15 % | 75| 13 78| 9 | 14 81| 25 25 | 3430 | 8040
SDMF40 1060 0 0 SDMF50W 3600
4 4 75 | 1 7 14 1| 2 2 21 402 192 1 2 | 1 14 il 1
9 e - 0 | o | 60 | | 80 9% 5| 13 8| 9 8 0 0 60 020 SO g 2400 | % 80 9 6| 9 3 9% | 9 8 6080 | 15900
SDMF50 2200 SDMF6OW 4500 0 0
50 | <oukso 2000 | 80 100 116 | 92 | 13 % | 9 |14 8.1 3820 | 7940 60 | < oukeow soco | 60 | 20 | 90 | o5 | 200 134 | 106 | 18 | 112 [ 11 |17 | 11| 30 30 | 7550 |20000
SDMF60 3000 0 0
11 134 | 1 1 "2 |11 |17 | 11| 2 2 47 1
CI [ 250 | 80 | -5 | O | o5 0 3 06 | 18 5 5 00 | 10000
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Performance

¢ |2 Linear Way Bearing Units for Use in Extreme Special Environments __ Comparison in lubrication lf 100 020 dependency of lubrication Iife °

° o

2 . . . . £

< The Linear Way Bearing Units have a slide &y € 200 8

;'uj unit in which balls circulate, allowing the o 40 g ﬁf::,i;‘;y“g:;ﬂn‘;e[,?;?“ 'g

u slide unit to move linearly on the track rail © S 200 NS i g

Q . . . .. . . Q = Clean P

g without limit. High precision linear motion 3, 18 8 \< S 5
" - . . - - o)

2 can be obtained easily by fixing the slide unit 3 100 5

@ Lo /\"_

o and track rail with bolts. . \\'\._

£ 0 0 L L

e Track rail No lubrication Clean Pro Linear  Clean Pro Hybrid Ceramic 0 0.05 0.1

8 N Rt Way Bearing Unit  Linear Way Bearing Unit Load ratio. P/C

o Housing '

0

X

Ll

Balls

- - - Slide unit - -

’Bearing Numbering Systerﬁ

- : ' covetor 5= LWLE 24 C2 R240 __P PR
Bearmg Types Solid lubricant :SE |- extreme special T L Grease code —{ KDL grease ‘DL |
Hybrid Ceramic Bearing : 3NC environments Solid
Ol —{ Clean pro PR |
BIL L e et i Clean Pro Linear Way Hybrid Ceramic Linear Way TWic TWike = series code lubricant code :
Y 9 Bearing Unit Bearing Unit WG LWLFG Accuracy Standard H
code High accuracy i)
LWES LWHS
Housing LWESC .
- . LWESG Size Stainless _| Series Code
Martensitic stainless steel steel code LWL LWLF
T Track rail Martensitic stainless steel . ) LWLC  LWLFC | No code
s Q'ty of slide units LWLG LWLFG
b LWES LWHS
ili itri ) LWESC
= Balls Silicon nitride Track rail length (240 mm) LWESG sL
Shields Austenitic stainless steel Austenitic stainless steel
. Clean pro coating over the entire
Lubricant KDL grease (Remark)
surface of all components
Remark) Hybrid Ceramic Linear Way Bearing Unit with grease lubrication or with Clean Pro coating are also available.
Consult JTEKT regarding the use of these bearings.
Applicable Environments
. . . Clean Pro Linear Wa; Hybrid Ceramic Linear Wa
DL Linear Way Bearing Unit . . Y Y ; . y
Bearing Unit Bearing Unit
Cleanliness Class 100 Class 10 -
Temperature
poc —30to 200 — 100 to 200 — 30 to 200
Ambient pressure
Pg Normal to 10-° Normal to 10-° Normal pressure
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3) After positioning the mounting reference plane of the track rail
Tolerance (before surtace treatment) I — correctly to the mounting reference plane of the bed,
. temporarily fasten the track to the bed (Fig. 5-4). Then bring

LWL  LWLF LWES LWHS . . .
Type 1 Type 2 o LWLC LWLFC | LWESC the two planes into close contact, using a small vice or other 5
2 LWLG LWLFG | LWESG suitable tool. Tighten the bolts one by one to securely fasten
'§ T T (3 0] e 2) the drive side track rail to the bed (Fig. 5-5). The driven side §
x Tolerance of H +0.020 +0.040 track rail of the Linear Way Bearing Unit should be kept s
> e J iati 1) . o)
i ; K?;TIA” : IL Variation of H 0.015 max. 0.015 max. temporarily fastened. Mounting reference @
N H . q Tolerance of N +0.025 +0.050 S
N T lane of the bed =
LE l r | | | | ' Variation of N 9 0.020 max. 0.020 max. p o
2 L e =
= Degree of running parallelism of plane C to plane 4 — —_— - N - - @
% o N o e R e Fig. 5-1 Fig. 5-2 Fig. 5-4 Temporary fastening of the track rail %
g @_. @—— [B] Note 1) The variation 'refers to the dimensional difference between the slide units built into the
j=2) same track rail.
E Remark) The preload is null or negligible.
3
> . .
7 Slide unit
x 20 40
i
15 30 :
€ - ] / 1 Mounting reference
£ £ ] plane of the track rail
%] 1] /
3 10 A 3 20 =~
© ©
§ / g /
5 / 10 /1 Fig. 5-5 Fastening of the drive side track rail
/ 4
0 0
200 400 600 800 00 1000 1500 2000 2300 3000 4) After positioning the slide units of the linear way bearing unit to
Track rail length L, mm Track rail length L, mm ) )
. . . . . . ) . ) ) ) ] the table, place the table carefully on the slide units and then
Fig. 5-1 Running parallelism of Linear Way Bearing Unit Fig. 5-2 Running parallelism of Linear Way Bearing Unit

temporarily fasten them together. Then align the mounting
(Type 1) (Type 2) reference plane of the drive side slide units correctly with that

of the table and fasten them together. With one of the driven
Bearing Mounting

side slide units positioned and fixed with respect to the moving
direction, leave the other slide unit loosely tightened.
1) Do not change the factory assembled combination of the slide
units and track rail. Fig.5-6 Fastening of the slide unit

Handle the linear way bearing units carefully to keep them out
of oil stains and dust.

Bed Slide unit on the driven side

5) Before securely fastening the temporarily fastened track rail on
the driven side, move the table and check that the motion is
smooth. Tighten the fastening bolt that has just been passed
over by the slide unit, thus fastening the track rail to the bed in
a step-by-step manner (Fig. 5-7).

Securely fasten the slide unit to the table, which has been kept
temporarily fastened.

2) Before installing a linear way bearing unit in a machine or
equipment, remove burrs and indentations from the contact
surface of both the machine and bearing unit. Also remove
dust, contamination and oil stains. Clean the recesses of the
mounting surface (Fig. 5-3).

Track rail on the drive side

Fig. 5-3 Cleaning of the mounting surface

Track rail on the driven side

Fig. 5-7 Fastening of the driven side track rail

75 76



CERAMIC BEARINGS AND EXSEV BEARINGS

EXSEV Bearings and Other EXSEV Products u I

Dimensions Table

LWHS series

LWES series

LWESC15 to 25 g
LWES 15t025 W4 Ws
LWESG15 to 25

H

|

H ‘

N| w

LWESC30 g

LWES 30 Wi W3
LWESG30

+

Es
L
=
-

CH RS
T s §

(L1) (L1)
L3 Ls
L2
A
$da 4 - M1 X depth <2 - M1 X depth
| | N
N i J
! 48 ‘#f i A
oo e
Ha ¥ \ Y
' t T L5

—LWES - LWESG

Wa (L1)
Wa Ws L
4 - M1 X depth—, Lz
\ $da
_ . :
T HIH 1
i HE i i
1} o mln |
1 &r ' ( t b —
H ST tn  BIIE ;
il 7} @ Hi¥ E I J
il | £ !
m N| W $dls
E | F E
T
L
i i i Track rail
Mass (refer.) D":Se:::t;; i VES:L Dimensions of slide unit Dimensions of track rail | fastening . Mix- ; Basic load Static bending
. rack rai i ing Y
Basic slide | Track mm mm mm mm r?::!:] length rating moment rating
No. unit | rail (nominal) L @ C T T T
kg |kg/m M, X depth mm ® 0 x X
g |kg H|H |N| W |Wa|Ws|Wi|Li|L|Ls MiXdepth| Hy | d3 | ds | b | B | F |y N N [Nm|Nm| Nm
LWHS15 | 018 | 147 |24 |6 |95 15 |34 |26| 4 | 66| 26 |446| M4X 8 |15 (45| 8 | 6 |30 | 60 | M4X16 | 600 9350 | 13900 | 116 533'2 57979'2
LWHS?20 | 0.36 | 2.56 | 30 | 7.5[12 20 |[44|32| 6 | 8|36 |57.2| M5X10 | 18 | 6 95| 85| 30 | 60 | M5X18 | 600 14500 | 21900 | 241 1 igﬁ 1 3%
LWHS25 | 055 | 3.50 |36 |9 [125] 23 |48 | 35| 65| 95| 35 |64.7| M6X12 | 22 |7 |11 9 |30 |60 |M6X22| 600 20100 | 29800 | 376 1 37%% 1 :;ég
LWHS 30 | 1.00 | 4.82 | 42 |10 [16 28 | 60 | 40 (10 |113| 40 [80.6| M8X16 | 25 |9 |14 [12 | 40 | 80 | M8X28 | 600 28100 | 42200 | 646 2 ggg 2 Zgg
Note 1) The illustrations at right show the directions of the static bending moment ratings To, Tx, and Ty. To Tx Ty
Each of the upper values in the Tx and Ty columns shows the bending moment for a single slide LA LA L5770

unit, and the lower value shows the bending moment for two slide units kept in close contact.
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[ ==

H
pds
E _L F E
L
K E A Track rail
Massl(iefer) D":::::];ic)f V\':Z:_.L Dimensions of slide unit Dimensions of track rail fastening Mix- " Basic load Static bending
) track rai i i 1)
Basic siide | Track o o mm mm bolt length rating moment rating
NO- 1 unit | rail (nJETSaD L c | o | n]| o Ty
kg |kg/m M; X depth mm N N .
9 |kg/m| H | Hy| N | W | We|Ws|Wi| Li | L | Ly \MiXdepth) Hy | dy | da | B | B | F |75 N N [Nm| Nm [ Nm
221 221
LWESC15 | 0.09 41 | - (224 600 4330 | 5680 | 45.4 155 155
LWES 15| 0.14 | 157 | 24 | 58| 95| 15 |34 |26 |4 57 | 26 |38.4| M4X 7 [145/36 | 6.5|4.5| 20 | 60 | M3X16 | 600 6200 | 9740 | 77.9 332'8 322'8
103 103
LWESG15| 0.18 70 |36 [51.1 600 7520 | 13000 | 104 553 553
326 326
LWESC20 | 0.15 47 | — |245 600 6250 | 7610 | 81.8 244 244
LWES 20 | 0.25 | 2.28 | 28 | 6 |11 20 (42325 66.5 32 |44 | M5X 8|16 |6 |95(85| 20 | 60 | M5X16 | 600 9360 | 13900 | 150 522'2 532'2
178 178
LWESG20 | 0.33 82 |45 (59.9 600 11500 | 19000 | 204 952 952
745 74.5
LWESC25 | 0.26 59 | — |32 600 10100 | 12800 | 159 498 498
LWES 25| 0.42 | 3.09 [33|7 [125| 23 |48 |35 (65|83 [35(56 |M6X 9|19 |7 [11 |9 20 | 60 | M6X20 | 600 14500 | 21900 | 272 112;02 112:?02
348 348
LWESG25 | 0.55 102 | 50 |75 600 17 600 | 29200 | 362 1810 1810
134 134
LWESC30 | 0.46 68 | — |36 600 16 800 | 19500 | 298 887 887
LWES 30 | 0.78 | 5.09 | 42 [10 |16 28 60 | 40 |10 | 97 | 40 [64.8] M8X12 |25 |7 11 |9 20 | 80 | M6X25 600 23600 | 32500 |497 1:94(? 19394(?
730 730
LWESG30 | 1.13 128.5| 60 [96.5 600 30900 | 48700 (745 3810 |3810
Note 1) The illustrations at right show the directions of the static bending moment ratings To, Tx, and Ty. Tao Tx Ty
Each of the upper values in the Tx and Ty columns shows the bending moment for a single slide e pom LTI
unit, and the lower value shows the bending moment for two slide units kept in close contact.
©
) == [=] [¢]
©
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EXSEV Bearings and Other EXSEV Products

LWL series LWLF series 5
We %
LWLFC10 to 30 W W g
LWLF 101030 | i I
(L) (L) PRV LWLFG14 o 30 8
Ls . / - M ep S
We Lz T 2
d H =
Wi Ws gds 2 - My X depth l =
g
! ’ ‘ il - 11; \,LH}{/ . Fad -
l * - 2 | L; = / = 7 = T W (L) (L) /4-M1Xdepth
A L4 / J LWLF 42 | W4 Ws Ls Ls
} LWLFG42 ds e
H ‘ / 2- M1 X depth
’ [ /
E_l. r LWL5 LWL7 to 20 E = i = T
o J I Ll -
LWLC LWLG L @415 — _l_ . =Pl - Ll : ! \EJ’W -
L l 1— —1-1 S | l"lT' ﬁj— Ha 7 T '; 1 T / %}5 / T 1
b ! pofed ¥ i J_4_ f Lad Lld
f Ws Ws | gl LWLF10 LWLF14 to 42
Hi N W e LWLFC LWLFG
{ E | F E
L
Di i i . . . . Trackrail| Max. ) | Dimensions i . . . . . ) i Trackrail| Max. X
Mass (refer.) 0;2::::;’; V‘II?:ZLL Slifersens e Sk Dimensions of track rail | fastening| track Ercie [6am) St FETEG Mass (refer.) ofl asserlnbly v:?::lh Dimensions of slide unit Dimensions of track rail fastening| track Basic load Static bending
Basic | gjide | Track - - mm mm bolt rail rating moment rating 9 Basic | gjide | Track i mm mm mm bolt rail rating moment rating 9
NO. | unit | rail (ng;mal) lenl?th clolnlz . No. | unit | rail o grr:]ri:al) IenLgth cla lolals
g |o/l00mm| H | Hy | N | W | We|Ws|Wi|Li|Le| L \MiXdeph| Hy | d3 |da | B | E | F " 2 mm . NO N.‘;n N_in N.Ym g |o/00mm| H | Hy | N | W | Wa|Ws|Wa| Li| Ly | Ly (MiXdepth| Hy | W5 | Wo | ds |da | b | E | F |y ) mm N NO N-Om N'};n N-in
C d
wic s | 34 16| - | 96 O s sia | a2 | 23| 0| 12 LWLFC10 | 59 205| - [136 o 63| 1o20| 63 27| 23
12 6|1 35 5 12| 812 M2X15| 3.7/2.4 1 36|08 | 75| 15 ousue;a 210 2'4 2'0 28 |6.5[15 (35 10 17 |13 | 2 M2.5X1.5/ 4 | — | — [29]48|1.6(/ 10|20 scen 300 4'4 3'7
LwL 5 4.4 19 | - |126 M2X6 612 1130 | 3.0 13:3 11:2 LWLF 10 7.5 245 — [17.6 M2.5X7 760 | 1570 8.1 23:3 19:5
R 4,
LWLC 7 71 19 | — | 96 Hexagon 856 1180 | 43 1;3 1128 LWLFC14 13 225 — [13 Hexagon 1120 1770 | 126 253 2132
socket : : socket :
LwL 7 10 22 8155 7 |17 |12 | 25|235 8 |14.3|M2X25| 5 |24 |42|23| 75| 15 |head cap| 300 1200 1960 | 7.2 232 2:; LWLF 14 21 54 |9 |2 55| 14 | 25|19 |3 |31.5] 10 |22 M3X3 |55/ — | — [35(6 |32/ 15|30 | head 300 1580 | 2940 | 21.0 153‘7‘ 432
bolt : ' cap bolt :
9.1 7.7 21.8| 183
M2X6 M3X8
LWLG 7 14 31 |12 (216 1510 2750 | 10.0 506 441 LWLFG14 31 42 |19 (325 2040 | 4320 309 108 90.8
LWLC 9 1 215 — [11.9 Hexagon 1070 1540 | 7.2 222 1;2 LWLFC18 26 26.5| — [16.6 Hexagon 1360 | 2200 | 201 3?2 3‘112
socket ’ ' 21 | 45 socket s .
LwL 9 19 3% | 102 |55 9 |20 |15 (25(30 | 10 {20.8| M3X3 | 6 [35|6 |3.5|10 |20 |headcap| 600 1610 2860 | 133 523 412 LWLF 18 44 90 |12 |3 6 18 | 30 39 |12 (286 M3X3 |7 | — | - |35(|65|45(15|30| head 600 2010 | 3960 | 36.2 ;;i ;gz
bolt : - cap bolt .
LWLG 9 28 40.5| 15 {30.9 M3x8 2080 4180 | 19.4 194 163 LWLFG18 61 23 | 3.5|50.5| 24 (40.4 M3X8 2500 | 5500 | 50.3 80| 217
102 85.6 165 139
wict2 | 22 2% | - |13 Hexagon 200 | 2470 | 153| >0 | A7 LWLFC24 | 45 305| - |17.7 Hexagon 2500 | 3460 | 422| 07| O
socket : - socket |
LWL 12 35 65 | 133 |75| 12 |27 |20 |35(34 |15 |21.6/M3X35| 8 |3.5|6.5|45|125] 25 |head cap| 600 2960 4450 | 27.6 ;gg :3?‘1‘ LWLF 24 76 139 (14 3 8 24 | 40|28 |6 |44 |15 (31 |M3X35(8 | —| — [45[8 |45]|20|40| head 600 3780 | 6430 | 78.4 1318 122‘7
bolt . : cap bolt
31.8 26.7 65.6 | 55.0
M3X8 M4X10
LWLG12 51 44 | 20 |32 3780 6430 | 39.9 174 146 LWLFG24 | 111 59 | 28 [46.3 4870 | 9400 115 333 280
LWLC15 42 32 | - (177 Hexagon 3120 4040 | 311 ;s; ;35 LWLFC30 70 35.5| — |20.5 Hexagon 3460 | 4710 | 71.6 113'0 ;3;
socket : . socket .
LWL 15 64 107 |16 |4 |85| 15 |32 |25 |35(42 |20 (27.8] M3X4 |10 [35|65|45(20 | 40 |headcap| 600 4390 6730 | 51.8 133'8 133'9 LWLF 30 | 112 198 (15 (3 |10 30 [50(35|75(50 |18 (34.8{M4X45|9 | — | — [45|8 |45|20|40| head 600 5230 | 8750|133 223'5 222'4
bolt cap bolt
66.2 55.6 104 87.4
M3X10 M4Xx12
LWLG15 95 57 | 25 |42.7 5750 | 10100 | 77.7 351 294 LWLFG30 | 170 68.5( 35 [53.8 6730 | 12800 | 194 506 442
LWLC20 89 38 | — (223 Hexagon 4070 5490 | 56.0 123'2 1}2'9 LWLFC42 95 415 — [25.3 Hexagon 4450 | 6280 133 153'7 1?‘;'6
socket socket
LWL 20 | 133 156 |20 |5 |10 20 | 40|30 |5 |50 |25 |34.6| M4x6 |11 |6 95|55(30 |60 |headcap| 600 5830 9420 | 96.1 22‘1"6 222'8 LWLF 42 | 140 294 |16 |4 9 42 | 60 | 45| 751(55 |20 |39 | M4x45(10 |[23|95(45(|8 [45|20|40| head 600 6150 | 10200 |216 322'6 zgg's
bolt cap bolt
LWLG20 | 196 68 | 30 |52.3 M5X14 7350 | 13300 |136 ,l.gg 42?'9 LWLFG42 | 204 74.5| 35 |58.3 M4x12 7910 | 14900 | 316 :;2; ;;?
Note 1) The illustrations at right show the directions of the static bending moment ratings To, Tx, and Ty. To Tx Ty Note 1) The illustrations at right show the directions of the static bending moment ratings To, Tx, and Ty. To Tx Ty
) g
Each of the upper values in the Tx and Ty columns shows the bending moment for a single slide o o YA N Each of the upper values in the Tx and Ty columns shows the bending moment for a single slide ) fomm YA
unit, and the lower value shows the bending moment for two slide units kept in close contact. 5 5 unit, and the lower value shows the bending moment for two slide units kept in close contact. 5 5
o) == &[] (] == [ [
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251 Cross Roller Way Bearing Units for Use in Extreme Special Environments

The Cross Roller Way Bearing Unit is a linear
motion bearing unit consisting of two raceway
bases. Each base has one longitudinal plane cut
into a V shape, which serves as the rolling
surface. Two bases are in contact on each of the
other's V-cut surface, and cylindrical rollers with
a retainer are placed between the surfaces. Any
pair of adjacent cylindrical rollers is directed at
right angles to each other, thus enabling smooth
and extremely accurate linear motion.

Raceway base

End screw

Raceway base

Cylindrical roller
Retainer

_ Bearing Types :

I
Cylindrical rollers with retainer

DL Cross Roller Way Clean Pro Cross Roller Way MO Cross Roller Way
Bearing Unit Bearing Unit Bearing Unit
Raceway base
— Martensitic stainless steel
_ Cylindrical
g rollers
i
CU -
= Retainer
Austenitic stainless steel
End screw
. Clean pro coating over the entire Molybdenum disulfide coating
Lubricant KDL grease
surface of all components on the raceway bases

7\pplicable Environment-s

DL Cross Roller Way Clean Pro Cross Roller Way MO Cross Roller Way
Bearing Unit Bearing Unit Bearing Unit
Cleanliness Class 100 Class 10 -
Tem'{eéat“re ~30t0 200 100 to 200 ~ 100 to 300
Ambi
mblen;cazressure Normal to 10-° Normal to 10-° Normal to 10-°

’Bearing Numbering Systerﬁ

SE CRW 3—75 C20 SL SP PR

Solid lubricant  : SE environments

- Code for — — —
Grease SV | extreme special —J T Grease code —{ KDL grease :DL

Solid Clean pro :PR

Series code lubricant code | Molybdenum disulfide : MSA
Diameter of rollers Accuracy Standard - No code
Raceway base length code Ultrahigh accuracy ~ : SP
Q'ty of rollers per unit Material code —{ Stainless steel :SL

Note) This bearing number represents four raceway bases and two sets cylindrical rollers with retainer.

Tolerance (before surface treatment)

10 /,
c 8 _—
T ?:EL . Standard
| é 4 L — — |
I E / Ultrahigh accuracy class
I

0
[/ 4L 1B] 200 400 600 800 1000 1200

Raceway base length L, mm

Bearing Mounting

Fig. 5-8 shows a typical mounting construction of the Cross Roller Way Bearing Unit. Mounting procedures are described on
the following page.

Preload
adjustment side

Table side Bed side Bed side raceway base

raceway base raceway base raceway base

L—r‘u

Preload
adjustment screw

Mounting surface B Mounting surface A Mounting surface A

Fig. 5-8 Typical mounting of Cross Roller Way Bearing Unit
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EXSEV Bearings and Other EXSEV Products

1)

2)

3)

One package includes an entire set of the components of a
cross roller way bearing unit (four raceway bases and two sets
of cylindrical rollers with retainer). Take care not to mix the
components of a set not compatible with those of another set.
Treat cross roller way bearing units with extra care to keep
them free from oil stains or contamination.

Remove burrs, indentations and other irregularities from the
machine surface on which the cross roller way bearing unit is
to be mounted. Also clean off dust, contamination and oil
stains. Clean the recesses of the mounting surface as well.

Place the bed side raceway base and table side raceway base
correctly on the each mounting surface, and fasten the bases
temporarily by tightening the screws evenly.

While keeping the bed side raceway base in close contact with
surface A and the table side raceway base with surface B,
tighten the screws permanently to a specified torque (Fig. 5-9).
Table 5-1 shows the tightening torque for individual regular
screw sizes.

Table 5-1 Screw tightening torque

Preload
adjustment side

Table side Bed side Bed side raceway base

raceway base raceway base raceway base

—

L

Preload
adjustment screw

Mounting surface B Mounting surface A Mounting surface A

(Fig. 5-8 Typical mounting of Cross Roller Way Bearing Unit)

Table side raceway base

Surface B Preload adjustment side raceway base

Preload adjustment screw

Nominal screw size UL Teime s
N-m
M2X0.4 0.23
M3X0.5 1.4
M4Xx0.7 3.2
M5X0.8 6.3
M6X1 10.7

Re

4)

5)
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mark) When screws of different sizes are used for on the table side and

bed side, tighten them by applying the torque for the smaller screws.

Retract the preload adjustment screw in advance. Place the
preload adjustment side raceway base into close contact with
the mounting surface, and tighten the screws temporarily by
applying light, even torque.

To assemble the table and bed, insert cylindrical rollers with
retainer carefully into the space between the table side
raceway base and bed side raceway base such that the rollers
will be located at the center of the raceway base length. Take
care not to deform the cage.

Fasten the end screws and end plates of the raceway bases,
press the entire table toward the preload adjustment screw
side, and tighten the screw for temporary adjustment until the
clearance of the raceways is almost entirely eliminated.

Slowly move the table for one entire stroke and adjust the
position of the cylindrical rollers with retainer to the center.

Fig. 5-9 Mounting of table side raceway base

6) Adjust the preload with the preload adjustment side raceway
base fastened temporarily.
Firstly adjust the preload adjustment screw at the center of the
raceway base length, and adjust the preload adjustment
screws on the lengths to both ends alternately. Adjust the
clearance on the side face of the table, and tighten the preload
adjustment screws one by one until the dial gauge indication
becomes stable (Fig. 5-10).
When the indication is stable, determine and record the
tightening torque of the preload adjustment screws. To adjust
the preload adjustment screws near both ends, stroke the table
slowly to check that cylindrical rollers are located at the preload
adjustment screw.
After these adjustments, the clearance will be entirely or
almost eliminated. However, at this point the preload is not yet
even. By repeating the same procedure, re-adjust all the
preload adjustment screws by applying the torque recorded.

7) When permanently fastening the preload adjustment side
raceway base, make sure the screws have already been lightly
tightened to even torque.

In the same manner as the preload adjustment screws were
tightened, firstly adjust the preload adjustment screw at the
center of the raceway base length, and adjust the preload
adjustment screws on the lengths to both ends alternately by
applying torque close to the specified torque.

To tighten the fastening screws near the ends, stroke the table
slowly to check that the cylindrical rollers are located at the
tightened screw position.

In the end, tighten all screws evenly and permanently by
applying specified torque. Move the table slowly through the
entire stroke and check that it moves smoothly without
producing noise.

Check the table upper surface and side faces with a dial gauge
to check running accuracy.

CCmm© ¢

158

Fig. 5-10 Typical preload adjustment procedure

U

O =0y

nLil
T

Fig. 5-11 Accuracy check after assembly
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EXSEV Bearings and Other EXSEV Products

Dimensions Table

ﬁ . —

CRW series L
tole B ooy nXF E |t H
F
wp 1
T A-os
— ‘
g
1 ~p— Z(Quantity of rollers) $¢Da
Mass (refer.) ) ) Dimensions of cylindrical N ) Basic load  |Allowable
Ferh Boundary dimensions i X Mounting dimensions k
. Raceway Cylindrical mm rollers with retainer o rating load
Basic No. rollers mm Fu?d
base ! | with Cud | Cou?®
kg /m ’eta'gerz) A|H| L(nxF) | E|D.| R Z |ple|w|g|M|a|a&|r]|t]| N N N
CRW1 - 20 0 ( 1X10) 16.5
- 30 30 ( 2X10) 25.5
- 40 0 ( 3X10) 31.5 10
-50| 012 038 |85 4 50 (4X10) | 5 | 1.5 375 12 3 1225/39|18|M2|1.653 14 |17 131 119 394
- 60 0 ( 5X10) 435 14
- 70 70 ( 6X10) 52.5 17
- 80 0 ( 7X10) 61.5 20
CRW2 - 30 30 ( 1X15) 29.6 7
_ 45 5 ( 2x15) 416 | 10
- 60 60 ( 3X15) 53.6 13
- 75 5 ( 4X15) 65.6 16
~ 90 90 ( 5X15) 77.6 19
-105| 0.24 0.98 |12 6 | 105 ( 6X15) | 75| 2 89.6 22 4 |28 |55|25|M3|255[44 |2 1.5 305 292 97.3
—~120 120 ( 7X15) 101.6 25
~135 135 ( 8X15) 113.6 28
-150 150 ( 9X15) 125.6 31
-165 165 (10X15) 1376 | 34
180 180 (11X15) 149.6 37
CRW3 - 50 0 ( 1X25) 42 8
- 75 75 ( 2x25) 62 12
-100 100 ( 3X25) 82 16
195 125 ( 4x25) 102 20
~150 150 ( 5X25) 122 24
=175 | 0.50 2.96 |18 8 | 175 ( 6X25) | 125] 3 142 28 5 135(83|35|M4|33 |6 31 |2 664 606 | 202
-200 200 ( 7x25) 162 32
995 225 ( 8X25) 182 36
950 250 ( 9X25) 202 40
275 275 (10x25) 202 44
-300 300 (11x25) 242 48

Notes 1) Mass per meter of raceway base length
2) Mass of an assembly of a cage and ten cylindrical rollers
3) Load per cylindrical roller
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Mass (refer.) ) ) Dimensions of cylindrical . ) Basic load  |Allowable
Cylindrical Boundary dimensions rollers with retainer Mounting dimensions rating load
. Raceway mm mm
Basic No. rollers mm Fu?d
base D | with Cu?d | Cou?®
kg /m re“"igerz) A|H| L(nxF) | E|D.| R z Wl lg | M|d|d|nr N N N
CRW4 — 80 80 ( 1x40) 73 10
-120 120 ( 2X40) 101 14
_160 160 ( 3x40) 136 19
—200 200 ( 4Xx40) 164 23
—240 240 ( 5X40) 199 28
—280 | 0.82 6.91] 22 | 11 | 280 ( 6X40) | 20 | 4 227 32 10 | 45| M5 | 43| 75| 41 1290 | 1170 389
-320 320 ( 7x40) 262 37
—-360 360 ( 8x40) 297 42
—400 400 ( 9Xx40) 325 46
—440 440 (10%40) 360 51
—-480 480 (11Xx40) 388 55
CRW6 —100 100 ( 1X50) 84 9
—150 150 ( 2X50) 129 14
—200 200 ( 3X50) 165 18
-250 250 ( 4X50) 210 23
-300 300 ( 5X50) 246 27
-350 | 1.57 20.3 | 31 | 15 | 350 ( 6X50) | 25 | 6 282 31 14 |6 |M6|53]95]52 2680 | 2290 764
—400 400 ( 7X50) 327 36
—-450 450 ( 8X50) 363 40
-500 500 ( 9X50) 408 45
-550 550 (10X50) 444 49
—600 600 (11X50) 489 54
Notes 1) Mass per meter of raceway base length
2) Mass of an assembly of a cage and ten cylindrical rollers
3) Load per cylindrical roller
86
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8 [Tligh Ebility Angular

The High Ability Angular Contact Ball Bearings
are optimized for the spindle of machine tools.
They have superior high speed performance and
rapid acceleration/deceleration, and are
especially excellent at ultrahigh speeds under
oil/air lubrication. They are superior in high
speed performance to conventional products
under grease lubrication as well.

For practical use of this type of bearings, refer
to JTEKT Catalogue “Precision Ball and Roller
Bearings for Machine Tools” (CAT. NO. B2005E)
for High Ability Angular Contact Ball Bearings.

’Types and Application_s

The High Ability Angular Contact Ball Bearings are classified as shown in Table 6-1, according to bearing construction and rolling

element material.
Select the optimal type best suited for your application needs.

Table 6-1 Classification of High Ability Angular Contact Ball Bearings

Specifications
Type Application
Bearing dimension series No. Contact angle Rolling element material
Type R 10 15°
(3 ° Steel or ceramic High speed, high rigidity type
== 19 20 gh speed, high rigidity typ
3 30
Type C
15°

10 Ceramic High speed, high load rating type

19 20°
Type D

o . Ultrahigh speed, low noise type

@ 10 20 Ceramic For oil/air lubrication
Type F

10 o . Ultrahigh speed type
% 19 20 Ceramic For oil/air lubrication
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® 20 to 30% reduction in temperature increase
(compared with JTEKT's conventional products)

JTEKT has conducted various tests and analyses and developed elaborate machining techniques to improve the performance of bearings
used with machining tool spindles. The result is a substantial reduction in frictional heat generated in bearings rotating at a high speed.

® 1.2-to 1.5- fold increases in speed limits
(compared with JTEKT's conventional products)

Speed limits have been extended through re-designing for high-speed rotation and heat reduction. Use of ceramic balls as rolling elements
enables additional high-speed rotation.

® Improved high speed performance achieved by position preloading

Low increases in temperature during operation ensure reduced changes in preload. Preload can be given by position preloading even at high
speeds, which has been hitherto unavailable with conventional systems. The result is high-precision machining with stability.

® Conventional bearings easily replaced

Dimensions of High Ability bearings conform to ISO standards. Replacement of conventional bearings with High Ability bearings requires
minimal geometry changes of the present spindle or housing.

3NC HA

130
(3
>

CY: Preload (negative clearance)
CS: Clearance
Clearance code 5: Clearance mean dimension in the unit of pm (5 pm)

Code of combination type

DB DF DT
m m IIWTypical codes

-5 : Ball guide type
Cage guiding code No code : Outer ring guide type

C:15°
CA:20°
Code of contact angle No code : 30°

Bore dia. number 13:5 mm X 13 = 65 mm (bearing bore diameter)

. ) ) 9 : Dimension series19
Dimension series code 0 : Dimension series10

Type Codes R, C, D, or F: Please refer to the above table.

High Ability Angular Contact Ball Bearing Series

Hybrid Ceramic Bearing

High Ability Angular Contact Ball Bearings & ﬂ
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EXSEV Bearings and Other EXSEV Products

Performance

High Ability Bearings demonstrate their utmost performance
when two or more units are used together and a preload is
provided by the position preloading method. The following are the
performance of these bearings preloaded by the position
preloading method.

® High speed performance of Type R and Type C
High Ability Bearings

Fig. 6-1 shows the relationship between rotational speed and
bearing temperature rises of High Ability Bearings, in comparison
with conventional high precision bearings.

In either grease lubrication or oil/air lubrication, the High Ability
Bearings are superior to conventional bearings, with lower
temperature rise and higher rotational speed limit.

By using High Ability Bearings, it is possible to switch the
spindle, which had been running with oil/air lubrication up until
now, to grease lubrication.

Fig. 6-2 shows evaluation examples of this.

Comparison with ceramic ball bearings

(Bearing dimensions: ¢ 75 X ¢ 115 X 20 mm)
d.n[X108]
1.0 1.25 1.5 1.75

T I T I
Preload: 980 N | 3NC HAC015C
(position preloading)

30 H Cooling: Jacket oil cooling
Conventiona/

20 /

10 //
1

8 10 12 14 16 18 20
[%103 min—1]

40

Outer ring temperature rise, °C

0

Rotational speed

Comparison with steel ball bearings
(Bearing dimensions: ¢ 65 X ¢ 100 X 18 mm)

dnn [X10°]
1.0 1.25 L5 1.75
60 |I | T
O Preload: 150 N HARO13CA
g (position preloading)
= Cooling: Self-cooling
@ 40 » F //
% Conventional
g /
g 20 - A /
D
2T =
g
= 0
O 10 12 14 16 18 20 22

Rotational speed  [X10° min~*]

- J
Fig. 6-1 Comparison in bearing temperature rises under oil air
lubrication
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Comparison with ceramic ball bearings
(Bearing dimensions: ¢ 65 X ¢ 100 X 18 mm)

dnn [X108]
20 1.0 1.25 1.50 1.75 2'.0

& Preload: 150 N .
iy (position preloading)
-% 15 _Cooling:JackIet oil ctiolingl
§ Conventional érease lubrication
o / 3NC HARO13CA
2 10
£ d
2 /
- v
9] —
O10 14 18 22 26

Rotational speed  [X10% min™*]

Comparison with steel ball bearings
(Bearing dimensions: ¢ 65 X ¢ 100 X 18 mm)

o [X 106]
1.25 1.50

N
o

I T T

Preload: 150 N (position preloading)

Cooling: Jacket oil cooling A
T N

[
Conventional /” Grease lubrication
HARO13CA

=
(4]

(&)

Outer ring temperature rise, °C
=
o

o

[N
o

12 14 16 18

Rotational speed [*X10%min™]
I\ J

Fig. 6-2  Comparison in high speed performance under grease lubrication

The Type R using ceramic balls, in grease lubrication, improves
on high-speed performance over conventional bearings with
oil/air lubrication.

The high-speed performance of the Type R using steel balls, in
grease lubrication, is the same as or better than that of
conventional bearings with oil/air lubrication.

Fig. 6-3 shows the result of the comparison between ceramic

balls and bearing steel balls.
e N
30

I
| Rapid increas
Standard bearing

e
" (Steel balls) \// j /

Pra'ctical limit
‘ / Practical limit

Hybrid ceramic bearings
(Balls are ceramic)

0 5 10 15
Rotational speed [X10%min™]

10

Outer ring temperature rise, °C

1
0 20 40 60 80 100 120 14
dnn value X 10%
. J

Fig. 6-3 Comparison of temperature rise characteristics between
hybrid ceramic bearings and standard bearings

J Ceramic Balls

JTEKT also supplies Ceramic Balls (silicon nitride),
which have excellent resistance to wear and seizure,
and are usable in corrosive environments and
ultrahigh vacuums. Other major features of these
balls are excellent heat resistance (up to 800°C), high
rigidity, lightweight (40% compared to bearing steel),
non-magnetic, and have insulating characteristics.

The Ceramic Balls are useful in many applications
such as jigs, tools, gauges, solenoid valves, check
valves, other valve varieties, high grade bicycle
parts, automotive parts, and machine components.

TabIe of Dimensions and Masses

Nominal dimension NOF'(‘;W outside | 5 icion Mass 2 Nominal dimension | Nominaloutside | .. Mass 2
i en '?;nriter grade ¥ (per piece) i nen d'ﬁlﬁer grade ¥ (per piece)
0.8 0.800 00 0.866 mg 7/16 1111275 2.3208¢g
1.0 1.000 00 1.691 mg 15/32 11.906 25 2.8545¢g
1.2 1.200 00 2.922 mg 1/2 12.700 00 Sand10 34649

1/16 1.587 50 6.766 mg 17/32 13.493 75 429
2.0 2.000 00 13.530 mg 9/16 14.287 50 499
3/32 2.38125 22.836 mg 19/32 15.081 25 5.8¢
7/64 2.77812 3ands 36.262 mg 5/8 15.875 00 6.8¢
1/8 3.175 00 54.129 mg 3/4 19.050 00 11.7¢
35 3.500 00 72.511 mg 13/16 20.637 50 20 1499
5/32 3.968 75 0.1057¢g 718 22.225 00 18.6¢
3/16 4.762 50 0.1827¢g 15/16 23.812 50 2289
7132 5.556 25 0.2901¢g 1 25.400 00 2779
15/64 5.953 12 0.356 8¢ 11/8 28.575 00 39.5¢g
1/4 6.350 00 0.4330¢g 13/16 30.162 50 46.4 9
17/64 6.746 88 05194¢g 11/4 31.750 00 5419
9/32 714375 0.6166¢ 15/16 33.337 50 60 62.7¢9
5/16 7.937 50 s 0.8458¢g 112 38.100 00 9359
11/32 8.73125 11257¢g
3/8 9.525 00 14615¢g
13/32 10.318 75 1.8582¢g

Notes 1) For the grades, those specified in JIS B 1501 shall apply.
2) The masses are calculated on the basis of 3.23 g/cm? in density.

Numbering System

5/32 G5 NCR

Material code: silicon nitride ceramic

Precision grade code
Nominal dimension
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EXSEV Bearings and Other EXSEV Products

8 Tolerance and Internal Clearance of Ceramic Bearings and EXSEV Bearings

KBl Tolerance of Radial Ball Bearings

EE] Clearance of Radial Ball Bearings

Table 8-3 Radial internal clearance of deep groove ball bearings (cylindrical bore)

Unit: pm
Nominal bore diameter Radial internal clearance
d, mm CN c3 C4 €5

over | up to min. max. min. max. min max. min. max.

25 6 2 13 8 23 14 29 20 37

6 10 2 13 8 23 14 29 20 37
10 18 3 18 1 25 18 33 25 45
18 24 5 20 13 28 20 36 28 48
24 30 5 20 13 28 23 41 30 53
30 40 6 20 15 33 28 46 40 64
40 50 6 23 18 36 30 51 45 73

Remark) When the above values are used as clearance measurements, the values should be corrected by adding the increase of the radial internal clearances caused by the

measuring load. The values to be added are shown below.

Unit: pm
Nominal bore diameter Amounts of clearance correction
d, mm Measuring load
N CN c3 ca C5
over up to
2.5 18 24.5 4 4 4 4
18 50 49 5 6 6 6
Table 8-4 Radial internal clearance of extra small/miniature ball bearings Unit: pm
M3 M4 M5 M6
Clearance code - - - -
min. max. min. max. min. max. min. max.
Clearance 5 10 8 13 13 20 20 28
Remark) When the above values are used as clearance measurements, the values should be corrected by adding the increase of the radial internal clearances caused by the
measuring load.
Unit: pm
measuring load Amounts of clearance correction
N M3 M4 M5 M6
2.3 1 1 1 1

Table 8-1(1) Inner ring (bore diameter) Unit: pm
Nominal bore Single plane mean bore diameter deviation Single radial plane bore diameter variation Vs Mean hore diameter variation
dlar?leter A anp Diameter series 7, 8, 9| Diameter series 0, 1 | Diameter series 2, 3, 4 Vaamp
mm class 0 class 6 class 5 class 0 l class 6‘ class 5| class 0‘ class 6 l class 5| class 0 l class 6 l class 5| class 0 ‘ class 6 ‘ class 5
over upto | upper | lower | upper | lower | upper | lower max. max. max. max.
0.6 2.5 0 -8 0 -7 0 -5 10 9 5 8 7 4 6 5 4 6 5 3
25 10 0 -8 0 -7 0 -5 10 9 5 8 7 4 6 5 4 6 5 3
10 18 0 -8 0 -7 0 -5 10 9 5 8 7 4 6 5 4 6 5 3
18 30 0 -10 0 -8 0 -6 13 10 6 10 5 8 6 5 8 6 3
30 50 0 -12 0 -10 0 -8 15 13 8 12 10 6 9 8 6 9 8 4
Note 1) Dimension 0.6 mm is included in this category.
Table 8-1(2) Inner ring (running tolerance and width) Unit: pm
Nominal bore | fagia)inouter | Single inner ring width deviation Single inner ring width deviation _Inner ring
diameter inner ring Sa Si? width variation
d Kia A ps 45d Vs
mm class O‘CIass 6‘classs class 5 class 5 class 0 class 6 class 5 class 0 class 6 class5 |class O‘CIass 6‘class 5
over up to max. max. max. |upper|lower (upper|lower |upper|lower | upper |lower | upper |lower | upper | lower max.
0.6 25 | 10 5 4 7 7 0 - 40| 0 - 40| - - 40| - - - - 0 -250| 12 | 12 5
25 10 10 6 4 7 7 0 -120f 0 -120f 0O - 40f 0 -250| O —250| O —250| 15 | 15 5
10 18 10 7 4 7 7 0 -120f 0 -120f 0 - 80 O -—-250| O —250| O —250| 20 | 20 5
18 30 13 8 4 8 8 0 -120f 0 -120f 0 -120f 0O -—-250| O —250| O —250| 20 | 20 5
30 50 15 | 10 5 8 8 0 -120f 0 -120f 0 -120f 0O —-250| O —250| O —250| 20 | 20 5
Sq: perpendicularity of inner ring face with respect to the bore Sia: axial runout of assembled bearing inner ring
Notes 1) Dimension 0.6 mm is included in this category.
2) Applicable to deep groove ball bearings and angular contact ball bearings.
3) Applicable to bearing rings made for matched bearings.
Table 8-2(1) Outer ring (outside diameter) Unit: pm
Non:jig?:, gttétrSide Single plane mean outside diameter deviation| ~ S\"9l€ Plane outside diameter variation Vs W Mean outside diameter variation
D A pmp Diameter series 7, 8, 9| Diameter series 0, 1 |Diameter series 2, 3, 4 2. ;Te eB’s:eL:’ng’sS’ 7 Vbmp
mm class 0 class 6 class5 [class Oz)lclass 621[class 5/class Oz’lclass lelclass 5/class Oz‘lclass lelclass 5/ class 02 | class 62 | class0? [ class 62 [ class 5
over up to |upper|lower|upper|lower|upper|lower max. max. max. max. max.
2.51 6 0 -8 0o -7 0 -5 10 9 5 8 7 4 6 5 4 10 9 6 5 3
6 18 0 -8 0o -7 0 -5 10 9 5 8 7 4 6 5 4 10 9 6 5 3
18 30 0 -9 0 -8 0 -6 | 12 | 10 6 9 8 5 7 6 5 12 10 7 6 3
30 50 0 -1 0 -9 0 -7 114 | 1 7 11 9 5 8 7 5 16 13 8 7 4
50 80 0 -13 0o -1 0 -9 | 16 | 14 9 13 | N 7 10 8 7 20 16 10 8 5
Notes 1) Dimension 2.5 mm is included in this category.
2) Applicable when no snap ring is fitted.
Table 8-2(2) Outer ring (running tolerance and width) Unit: pm
Nominal outside [Radial runout of assembled| Deviation of a single, Ring
o ——— bearing outer ring Sp S.id) outer ring widht | width variation B
D Kea Aes Vos o
mm class O‘CIass B‘CIass 5 class 5 class 5 classes 0, 6 & 5 |classes 0 & 6/|class 5 Q
over up to max. max. max. upper | lower max.
250 6 | 15| 8| 5 8 8 Sameasthel 5 f
6 18 15 8 5 8 8 Same as the allowable 5 6D — 1 4d
18 3 | 5| 5| ¢ : o | el dn faetin] 5
30 50 20 10 7 8 8 bearing same 5
50 80 | 25 | 13| 8 8 10 bearing 6 Q
Sp: perpendicularity of outer ring outside surface with respect to the face S... axaial runout of assembled bearing outer ring -_—
notes 2 2;32;?::;)?2 1262129? ésroirc]:(\:llzlej(:)ea(ljl il;]e?:;];:tgggzﬁgular contact ball bearings d : Nominal bare diameter
' D : Nominal outside diameter
B : Nominal assembled bearing width
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Remark) Miniature ball bearings: bearing with an outside diameter of less than 9 mm
Small size ball bearings: bearings with an outside diameter of 9 mm or over and a bore diameter of less than 10 mm

Remark) Consult JTEKT regarding the tolerance and internal clearance of inch series bearings (bearing basic number EE3S).

KEEE] Tolerance and Internal Clearance of K Series Full Complement Hybrid Ceramic Ball Bearings

Table 8-5 Tolerance and internal clearance of K Series Full Complement Hybrid Ceramic Ball Bearings

Unit: pm
i H Single inner or . .
Slrg%lreer:jlie;nn?eTeeran SA E?;?dzlz?:mn;te:p over g Radial runout of assembled bearing, max. S S Radiallinternal
eviation . .
d.BOFG deviation 4 gmp deviation A pwy | A A e Inner ring, Ki, Outer ring, Kea | Inner ring | Outer ring cllzElEnEs dBWe
jameter 2 iameter
No. class KO class KO class KO class KO class KO No.
class KO class KO | class KO = FoToi
category [ | category Il | category I | category II category | | category II | category I | category II grooveﬁ’ype ol e
010 . 13 8 251041 | 251038 | 010
0 20 10
015 13 0 15 10 30 to 46 30t043 | 015
— -13 Same as the | Same as the
tolerance for |tolerance for
gar 0 A 23 13 13 the radial the radial 020
025 20 25 runout of the | runoutof the | 301561 | 30956 | 025
-15 inner ring outer ring
030 0 030
0 15 15 15
035 _20 - 25 30 41to71 41t066 | 035
Sia, Sea: @Xial runout of assembled bearing inner or outer ring, max.
[Notes] Category | specifications are applied to deep groove ball bearings.
Category [ specifications are applied to angular contact bearings and four point contact ball bearings. 92
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3 Application Examples

1 Clean Environments

2 Vacuum Environments
3 High Temperature ENVIONMENLS -

4 Corrosive Environments
9 Magnetic Field Environments
6 Electric Field Environments
7 High Speed Applications
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CERAMIC BEARINGS AND EXSEV BEARINGS

1 Clean Environments

o 1
K}
= 2
: :
Lu - - -
= ansfer Robot for Semiconductor Product: K Series Full Complement Hybrid tes in Chemical Vapor Product: Hybrid Ceramic Ball Bearing 8
_‘g d LCD Manufacturing Equipment Ceramic Ball Bearing pOSitiOl’l Equipment Clean Pro Linear Motion Ball Bearing E
= c
o [
< 0]
For application in transfer robots for semiconductor and liquid p - Hybrid Ceramic Ball Bearings and Clean Pro Linear Motion p - (@)
crystal manufacturing equipment, bearings are required to be W Use conditions Ball Bearings are widely used for the doors of the chemical M Use conditions
low in particle emissions and have a long service life. Lubrication: Grease or clean pro coating vapor deposition (CVD) equipment. Rotational speed: 10 to 200 min-!
_ Bearlggs ma)él bsl.dellered_ |nc.or[l))c_J|_rated in-arm units for Temperature: Room temp. to 200°C ® Applicable to high temperature, vacuum and Lubrication: Clean pro coating
improved assemblability and maintainability. Ambient pressure: 10 Pa clean environments Temperature: 200°C
Ambient pressure: Normal to 10~ Pa
(& J (& J
Linear motion
/ ball bearings
y N — — —— — Motor
r o e
u c‘> — = O
]
‘ ‘ | Deep groove Door
® Applicable t . t dcl ball bearing
pplicable to vacuum environments and clean Bearing unit for application to transfer robots
environments ﬂ 1O OO _Ol._
® Optimal for machine size reduction
Deep groove ball bearing
. . . . . E anp . Product: Clean Pro Cross Roller Way Bearing
E nveyor for Sputtering Equipment Product: Clean Pro Linear Motion Ball Bearing 1-4 emical Vapor Deposition Machine Unit
Clean Pro Linear Motion Ball Bearings are widely used for the p - Clean Pro Cross Roller Way Bearing Units are widely used in
conveyers in sputtering equipment. B Use conditions CVD machines due to their low gas and particle emissions. B Use conditions
Stroke: 20 mm Stroke: 100 mm

Speed: 10 mm/s Lubrication: Clean pro coating

Lubrication: Clean pro coating
Temperature: 200°C

Ambient pressure: Normal to 10-° Pa

Temperature: 200°C
Ambient pressure: Normal to 102 Pa

Deep groove Wafer
ball bearing

® Applicable to vacuum environments and clean
environments

Linear motion ® Applicable to vacuum environments and clean
ball bearing environments
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1 Clean Environments

E hing Equipment

Product: Hybrid Ceramic Bearing
(with special features)

Bearings used in etching machines must be resistant to
halogen, hydrofluoric acid, and other corrosive gasses, as well
as low in particle emissions. To meet these requirements, PTFE
coated Hybrid Ceramic Bearings are used.

©® Resistant to corrosive ambient gases such as
halogen and hydrofluoric acid

©® Suitable for clean environments thanks to low
particle emissions

H Use conditions

Load: Radial load of 10 N
Lubrication: PTFE coating
Temperature: Room temp. to 60°C
Ambient pressure: Normal to 102 Pa

Bearings

Preparatory
chamber

Reaction chamber
©)

Arms

Door

yuttering Equipment

Product: High temperature Clean Pro Bearing

Sputtering systems have a high temperature vacuum
conveyor, in which High temperature Clean Pro Bearings are
used.

® Applicable to a clean environment under high
temperature and vacuum conditions

97

Vs

H Use conditions

Rotational speed: 60 min=!

Load: Radial load of 100 to 150 N

Lubrication: High temperature Clean pro coating
Temperature: Room temp. to 260°C

Ambient pressure: 10-° Pa

quid Crystal Panel Bonding and
Sealing Furnace

Product: Hybrid Ceramic Linear Motion Ball
Bearing

Substrate bonding press jigs for use in furnaces must be low
in particle emissions and have a long service life under high
temperature conditions.

The Clean Pro Hybrid Ceramic Linear Motion Ball Bearings
are widely used for such jigs.

® Suitable for clean environments thanks to low
particle emissions

Vs

H Use conditions

Stroke speed: 5 mm/s

Lubrication: Clean pro coating
Temperature: 200°C

Ambient pressure: Normal pressure

Liquid crystal panel press jig

Linear motion

Liquid crystal panel ball bearings

fer Transfer Equipment

Product: Hybrid Ceramic Linear Way Bearing
Unit (with special features)

For application in wafer transfer equipment, low particle
emissions performance is required.

For such devices, Clean Pro Hybrid Ceramic Linear Way
Bearing Units are widely used.

©® Suitable for clean environments thanks to low
particle emissions
® Corrosion resistant to cleaning agent splashes

-~

H Use conditions

Stroke speed: 350 mm/s
Lubrication: Clean pro coating
Temperature: Room temp.
Ambient pressure: Normal pressure

H [ / f
— i ] ! ; a
...... i  — 7
7 / /
Driving pulley Driven pulley

Bracket Belt
Rail

Linear way bearing
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2 Vacuum Environments

99

uum Evaporator

Product: High Temperature Hybrid Ceramic
Bearing (with special features)

Bearings used in the planetary section of vacuum evaporator
are required to be high in durability under high temperatures,
high load (moment) conditions. To ensure a long bearing life
under high temperature conditions, High temperature Hybrid
Ceramic Bearings with special features are used.

® Improved reliability in vacuum and
high temperature environments

B Use conditions

Rotational speed: 1 to 30 min—
Lubrication: Molybdenum disulfide or silver
Temperature: 200 to 400°C

Ambient pressure: 10-6 to 10-8 Pa

Vibration plate
mounting jig

@ bo Molecular Pump

Product: Full Complement Hybrid Ceramic
Ball Bearing (with special features)

Magnetic bearings are used in turbo molecular pumps driven
at extremely high speeds. To protect the blades from fracture in
case of a power failure or magnetic failure, touchdown bearing
units are used. As touchdown bearings, Full Complement Hybrid
Ceramic Ball Bearings are used to increase the service life of the
touchdown bearings under severe hostile conditions.

©® Improved reliability in vacuum environments

B Use conditions

Rotational speed: 20 000 to 60 000 min—
Lubrication: Molybdenum disulfide or silver
Ambient pressure: 1 Pa

E éy Tube

Product: Full Complement Ball Bearing Unit

For rotational anode X-ray tubes, Full Complement Ball
Bearing Units, which integrate the flange and shaft.

These bearing units are required to be resistant to vacuum,
good high speed performance, heat resistant, and load capacity.

i

® Improved reliability in vacuum and
high temperature environments

Vs

H Use conditions

Rotational speed: 3 000 to 10 000 min~*
Lubrication: Silver

Temperature: 250 to 500°C

Ambient pressure: 10-° Pa

Hard glass bulb

Bearing unit

Electron gun

100
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3 High Temperature Environments

0 3
K}
Q.
5 g
© (3]
o £
c Product: High Temperature Hybrid Ceramic - Product: High Temperature Hybrid Ceramic S
2 =
: @ rnaces Cars Bearing king Furnace Cars Bearing :
s o
< E
The bogies, conveyers and other carrier systems used in In the kiln that bakes fluorine resin onto the heat rollers of g
furnaces are exposed to high temperatures. H Use conditions copying machines, conveyor bearings must be low in particle H Use conditions g
Because of their high heat resistance, High Temperature Rotational speed: 10 to 500 min- emissions under high temperatures. Because it is structurally Rotational speed: 3 to 10 min-t e
Hybrid Ceramic Bearings are used in such applications. Lubrication: Graphite difficult to mount bearings accurately, High temperature Hybrid Lubrication: Graphite ‘%:v

Ceramic Bearings are used for this application, along with

o Temperature: 400 to 500°C
aligning rings.

Temperature: 500°C

® Compatible with high temperature environments

{
B
( b
©® Applicable to high temperature environments [
. . . be Annealing Furnace Guide . S
|£| rton Manufacturing Equipment Product: PN Bearing lls g Product: Hybrid Ceramic Bearing
In carton manufacturing equipment, polyethylene film, which is p - The guide roll bearings installed inside tube annealing
attached to carton board in advance, is heat bonded by a gas B Use conditions furnaces are used under high temperatures without lubrication. B Use conditions
burner in the high temperature gas burner bonding process. Rotational speed: 3 000 to 4 000 min-t Hybrid Ceramic Bearings are suitable for such applications. Rotational speed: 300 min-t
The PN Bearings, W_hiCh have superior heat resistf';mce, are Lubrication: Molybdenum disulfide and other means Temperature: 300°C
used t9 support the guide roIIer§ _of the belt t.hat.carrles carton Temperature: 220°C ® Compatible with high temperature environments
board in this process, thus avoiding contaminating the carton
board with grease.
& J
\// Guide roller (ceramic)
ot
||=zuze:|
N Bearing
©® Prevention of grease scattering L:i[ B
® Improved durability and reliability under high JDqﬂ:(I[
temperatures PaN
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i

A Corrosive Environments

nthetic Fiber
anufacturing Equipment

Product: Corrosion Resistant Hybrid Ceramic
Bearing

Application Examples u F

Acid solution, alkaline solution, water, and other liquids are
used in synthetic fiber yarn reinforcing processes. Corrosion
Resistant Hybrid Ceramic Bearings are applied in such corrosive
environments.

® Corrosion resistance under acid solution, alkaline
solution and water

-

H Use conditions

Rotational speed: 20 to 100 min—
Lubrication: Chemical solution
Temperature: Room temp. to 90°C

Yarn —s —

0.0
oo

ood Contrifuge

Corrosion resistance is required of bearings to be used in
blood contrifuge especially to physiological saline.

Hybrid Ceramic Bearings with bearing rings coated with a
corrosion resistant film are suitable for such corrosive
environments.

©® Corrosion resistance to physiological saline

103

N Chemical
solution
Roller
Product: Hybrid Ceramic Bearing
(with special coating)
4 N\
H Use conditions
Rotational speed: 20 000 min—?
Lubrication: Grease
Temperature: —10 to 10°C
A J
High
-~ frequency motor
Supernatant Shaft
liquid
outlet Spherical plain Rotor
bearing
Ceramic
| —Rotor  bearing
Mechanical
seal i
[ Ball bearing & N
| — Spherical ;
plain bearing ]
_ =— Sample inlet Bearlggc?oonunted

Mechanical seal

anufacturing Equipment

uminum Electrolytic Capacitor

Product: High Corrosion Resistant Ceramic
Bearing

In an aluminum foil electrolytic capacitor manufacturing
equipment, a strong acid solution is used to treat the aluminum

foils.

High Corrosion Resistant Ceramic Bearings are widely used

in such highly corrosive environments.

©® Corrosion resistance to strong acid solution

4 N\

H Use conditions
Rotational speed: 50 min-t
Lubrication: Chemical solution
(hydrochloric acid and sulfuric acid)
Temperature: 90°C

Roller
; fAIuminum foil

Chemical solution
f(HydrochIoric acid
or sulfuric acid)

L Roller

quid Crystal Polarizing Film

anufacturing Equipment

Product: Corrosion Resistant Hybrid Ceramic
Bearing

Liquid crystal polarizing film manufacturing equipment use
acid solution, alkaline solution, dying solution, distilled water, and

other solutions.

In such corrosive environments, Corrosion Resistant Hybrid

Ceramic Bearings are widely used.

® Corrosion resistance to solutions such as acid
solution, alkaline solution, dying solution, and
distilled water

Vs

H Use conditions

Rotational speed: 80 min-t
Lubrication: Chemical solution
Temperature: Room temp. to 80°C

Ball bearings
Film coil Film rewinding coil

o|0|o

Chemical solution

104
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A Corrosive Environments

0 9
o
o
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i in-d for Wafer CI A . : . . . . . £
= din-dryer 1or warer Lleaning Product: Corrosion Resistant Hybrid Ceramic Product: Non-magnetic Hybrid Ceramic s
S . . S
8 Bearing Bearing IS
= K=}
& o
In semiconductor wafer cleaning processes, wafers are cleaned in p N The bearings in semiconductor production electron beam p N 5
cleansing chemicals, rinsing liquids, distilled water, and other liquids M Use conditions lithography are exposed to strong magnetic fields. H Use conditions E’
before drying. Rotational speed: 2 000 to 3 000 min-* Because of their non-magnetic characteristics, Hybrid Rotational speed: 100 min- §
Because of their high corrosion resistance, Corrosion Resistant Lubrication: Grease Ceramic Bearings are used in such machines. Lubrication: Grease
Hybrid Ceramic Bearings are widely used in wafer cleaners. . .
Temperature: Room temp. Temperature: Room temp.
Ambient pressure: 10-° Pa
A J A J

Container

HEPA filter
Flywheel
Container

field environments

' ® Compatible with vacuum, strong magnetic ‘ ﬁz
S
(@sh

® Corrosion resistance to solutions such as cleaning
chemicals, rinsing liquids, and distilled water

fer Cleaning Equipment for Product: Corrosion Resistant Ceramic @ rasonic Motor in Magnetic T
emical Mechanical Polishing System Eeatne esonance Imagers
In the semiconductor multilayer production process, each The motors installed in magnetic resonance imagers (MRI)
wafer surface should be treated to maintain evenness. This H Use conditions use magnetism insensitive Ceramic Bearings. M Use conditions
process uses chemical mechanical polishing equipment, and the Rotational speed: 100 min-t Rotational speed: 500 min-t

cleaner attached to the equipment uses Corrosion Resistant
Ceramic Bearings.

Lubrication: Fluorine polymer Lubrication: Grease

Temperature: Room temp. Temperature: Room temp.

® Compatible with strong magnetic field
environments

® Corrosion resistance to corrosive solutions
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n § Electric Field Environments

0 6
o
o
= g
(¢ ()
0 =
u c
IS q q q - - - (=
-% Product: Hybrid Ceramic Bearing otor Product: Hybrid Ceramic Bearing s
S w
= =}
< i
Wind Turbine Generator are strongly required to operate for p Bearings used in motors are susceptible to electrical pitting. p N 5
extensive periods of time without the need of maintenance. H Use conditions Hybrid Ceramic Bearings are widely used to prevent such pitting. MW Use conditions *§
However, bearings used in generators are subject to electrical Rotational speed: 2 700 min-t Rotational speed: 5 000 mint w

pitting, which may cause the bearings to break down.

Hybrid Ceramic Bearings, which have superior durability and

Lubrication: Grease
Temperature: Below freezing point to approx. 60°C

Lubrication: Grease
Temperature: —10 to 120°C

reliability, are widely used in such aerogenerators. . .
Bearing location: Generators

® Prevention of electrical pitting
® Prevention of electrical pitting
® Extension of grease service life

(three times longer than Koyo steel bearings)

otographic Film Manufaturing
quipment

Product: Hybrid Ceramic Bearing

Product: Hybrid Ceramic Bearing (with special features)

VD Sputtering Equipment

To improve reliability further, Hybrid Ceramic Bearings are p -
used. H Use conditions
Rotational speed: 300 min-t

A photographic film production line treats film surfaces by
applying a high voltage.

Hybrid Ceramic Bearings are widely used in such
environments, because the ceramic inner ring and balls serve as
insulators.

' N\
B Use conditions
Rotational speed: 200 min—

Lubrication: Grease Lubrication: Grease

Temperature: Room temp.

® Insulation Temperature: Room temp.

® Insulation under high voltage environments

5 9

High
() voltage

$ 4
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/ High Speed Applications

o 7
o
[=X [%]
£ g
i 3
c =
S rbocharger Product: Hybrid Ceramic Bearing ) |ygon Scanner Motor Product: Hybrid Ceramic Bearing =
L2 k=)
g 2
Bearings that support the spindle of turbochargers should p N Hybrid Ceramic Bearings, which exhibit superior high speed 2
have good acceleration response characteristics and high M Use conditions performance, are widely used in high speed polygon scanner B Use conditions %’
durability under low viscosity, contaminated oil. Rotational speed: 180 000 to 210 000 min-t motors. Rotational speed: 26 000 min~t or higher

Because of their high reliability in these respects, Hybrid
Ceramic Bearings are widely used for this application.

Lubrication: Oil
Temperature: 350°C

Lubrication: Grease

|.i||uutl 1| LS

[ &l

® Three times longer service life than that of
steel bearings

® Acceleration response up 20%

® An 80% reduction in oil supply

® Excellent reliability in high speed rotation

Product: Hybrid Ceramic Bearing

nindle for Machine Tool (High Ability Angular Contact Ball Bearing)

Product: Hybrid Ceramic Bearing

Machine tool spindle bearings are required to have superior For high speed, high efficiency switched reluctance (SR)
rotational performance at extremely high speeds, quick acceleration/ | B Use conditions motors, which do not use coils or permanent magnets, Hybrid B Use conditions
deceleration, high rigidity, and reduced temperature rises. Rotational speed: 25 000 min-t (dmn = 2.75 X 109) Ceramic Bearings are applied. Rotational speed: 30 000 min-

Hybrid Ceramic Bearings, which satisfy these requirements, are
widely used in this application.

Lubrication: Oil or grease Lubrication: Grease
Spindle power: 75 kW

® 20% to 30% reduction in temperature rises
® The upper limit of the rotational speed range is 1.2 to
1.5 times higher (compared with Koyo steel bearings).

109 110

©® Excellent reliability in high speed rotation
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o 7
Q
[=3 %]
] 3
c H—
-% Product: Hybrid Ceramic Bearing 7-7 ne Skates Product: Hybrid Ceramic Bearing §
2 k-]
g 2
Steel wires for radial tires are produced by stranding steel p N Because of their low running torque and high durability, Hybrid 2
wires to attain the required strength. In steel wire stranding M Use conditions Ceramic Bearings are widely used in speed skates. B Use conditions %’
machines, which involve high speed rotation, Hybrid Ceramic Rotational speed: 6 000 min-t or higher Rotational speed: 10 000 min-

Bearings are used for improved service life and stability.

Lubrication: Grease Lubrication: Oil or grease

Ball bearings Ball bearings

VRN

lala >~ >~ alals

lala >~ >~ alals

lala >~ >~ alals
® Reduced temperature rises Spindle Spindle

® Reliable durability \/

Wire stranding section

® Low torque and improved durability

Electrostatic Coating Machine Product: Hybrid Ceramic Bearing ro Gas Turbine Generator Product: Hybrid Ceramic Bearing

In a jet electrostatic coating machine, grease may escape The world's smallest gas turbine generators emit clean

4 2\ 4 N\
from the spray nozzle due to the air motor, affecting the quality M Use conditions exhaust emissions and hence are friendly to the environment. M Use conditions
of the paint to be coated. Rotational speed: 20 000 min-t Hybrid Ceramic Bearings are used in these generators because Rotational speed: 100 000 min-t
To resolve this problem, Hybrid Ceramic Bearings that do not Lubrication: Fluorine polymer they are low in vibration and noise generation, and have (dmn = 2.22 X 10°)

use grease are used. excellent high speed performance. Lubrication: Oil

Temperature: 200°C

& J
& J
—~ ~
~ ~
—
. Turbine

Electrostatic Na—ﬁ @_@—l
coating spray

= Feete g

— —
_—

— Bell-like structure view ® Improved reliability in high speed rotation

- —
® Prevention of grease scattering Ball bearing ‘ @

©® Prevention of paint contamination Ball bearing's

Generator rotor

Generator stator
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/ High Speed Applications

| Injection System Control Valve

The common rail system (fuel injection system), which enables
diesel engines to feature high power, good fuel economy and low
emissions, is equipped with Ceramic Balls in the control valves.

® Compatible with high pressure fuel injection thanks
to improved wear resistance and seizure resistance

113

Product: Ceramic Ball

4 Supplementary

Tables

Vs

M Use conditions

Maximum pressure: 135 MPa

Solenoid valve

135 MPa -

A\

Nozzle

j \ Injection

Ceramic ball

1 Shaft Tolerances

2 Housing Bore Tolerances
3 Numerical Values for Standard

Tolerance Grades IT

4 Steel Hardness Conversion

9 Sl Units and Conversion Factors

6 Inch / millimeter Conversion

7 Cleanliness Classes

115
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120
121
125
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CERAMIC BEARINGS AND EXSEV BEARINGS

Supplementary Tables

Supplementary table 1  Shaft tolerances (deviation from nominal dimensions)

Unit: um  (Refer.)
Nominal shaft L . Nominal shaft 1
diameter Deviation classes of shaft diameter diameter A amp" of
(o) (mm) bearing
over \ up to d6 e6 f6 g5 g6 h5 h6 h7 h8 h9 h10 jsb jsb js7 i5 j6 kb k6 k7 mb mé m7 n5 né pé 16 17 over \ upto (class0)
-30|-20|-10]- 4|- 4 0 0 0 0 0 0 +3 ] +6 +6 | +9 | +13 | +9 | +12 |+ 16| +13| + 16|+ 20| + 23| + 27 0
3 6 + 25|+ 4 + 6 3 6
- 38| -28| - 18 9| -12|- 5| - 8| —-12| - 18| - 30| — 48 -2 -2 + 1 + 1 + 1 +4 | +4 |+ 4] +8|+ 8| +12|+ 15|+ 15 - 8
- 40| -25|- 13 5/ -5 0 0 0 0 0 0 +4 | +7 + 7 | 410 | +16 | +12 | +15 | + 21 +16 | + 19| + 24|+ 28| + 34 0
6 10 +3 |45+ 75 6 10
- 49| -34| -2 -1|-14]- 6|—- 9|-15|-22| - 36| — 58 -2 -2 +1 ]/ +1 | +1]+6 ]| +6 |+ 6| +10]+10|+ 15|+ 19|+ 19 - 8
10 18] 50| - 32| - 16 6|—- 6 0 0 0 0 0 0 va lissl 1o +5 | +8 + 9 | +12 | 419 | +15 | +18 | + 25| +20| + 23| + 29| + 34| + 41 10 18 0
-6l | -43|-27|-14|-17|—- 8| —-11|-18|-27|—-43|-70|" T T -3] -3 + 1 +1 | +1 | +7 | +7 |+ 7| +12|+12|+ 18|+ 23|+ 23 - 8
-65|-40|-20- 7| - 7 0 0 0 0 0 0 +5 | +9 +11 +15 | +23 | 17 | +21 | + 29| +24 | + 28| + 35| + 41| + 49 0
1B 300 gl _m3|-33|-16|-20|- 9| -13|-21|-33|-52|_ga|TAOEESE0SL v2 w22 +8 8|+ 8| +15/+15|+2|+28+28] B 30 _y
30 50| 80| -50|-2]- 9|- 9 0 0 0 0 0 55|48 |+125 +6 | +11 +13 | +18 | +27 | +20 | +25 | + 34| +28| + 33| + 42| + 50| + 59 30 50
- 9% |-66| - 41 20 -25-1|-16|—-25|-39|-62|-100 -5 -5 +2 | +2 | +2 | +9 | +9 |+ 9| +17|+17|+ 26|+ 34|+ 34 - 12
+ 60| + 71 50 65
50 80 -100| -60|-30]—-10] -1 0 0 0 0 0 0 L 65|+ 95 +15 +6 | +12 +15 | +21 +32 | +24 | +30 | + M +33| + 39| +51 | +41 ]|+ 4 0
-119| - 79| - 49 23| -29|-13|-19|-30|—-46|—-74| 120" |~ - -7\ -7 +2 | +2 | +2|+1 +11 | + 1 +20| + 20| + 32| + 62| + 73 - 15
65 80
+ 43| + 43
+ 73| + 86 80 100
80 120 -120| - 72| - 36 12 -1 @ 0 0 0 0 0 v 75| 411 175 + 6 | +13 +18 | +25 | +38 | +28 | +35 | + 48| +38| + 45| + 59| + 51 | + 51 0
-142 | — 94| - 58| -27|-34|-15|-22|—-35|—-54|—-87|-140|" 7|~ -9 -9 +3 | +3 | +3) +13 ] +13 |+ 13| +23| + 23|+ 37|+ 76| + 89 - 20
100 120
+ 54| + 54
+ 88| +103
+ 63| 4 63 120 140
-145 | — 85| — 43 14| - 14 0 0 0 0 0 0 + 7 | +14 +21 +28 | +43 | +33 | +40 | + 55| +45| + 52| + 68| + 90 | +105 0
(e ) -170 | -110| - 68| - 32| —-39|-18| - 25| - 40| — 63| —100 | —160 £9 | #125) £20 -1 | -1 +3 | +3 | +3)| +15 | +15 |+ 15| +27| + 27| + 43| + 65| + 65 R -25
+ 93| +108
+ 68| + 68 160 180
+106 | +123
w77 77 180 200
-170 | =100 | = 50| — 15| - 15 0 0 0 0 0 0 + 7| +16 +24 | +33 | +50 | +37 | +46 | + 63| +51 | + 60| + 79| +109 | +126 0
1) gl -199 | =129 | - 79 3% | -4 -20| - 29| - 46 |- 72| -115| —-185 £10 | £145| +23 -13 | -13 +4 | +4 | +4 )17 | 17 | +17| +31 |+ 31| +50|+ 80|+ 80 Al e - 30
+113 | +130
84|+ 8a 225 250
+126 | +146 250 280
250 315 -190| -110 | -56 |- 17| - 17 0 0 0 0 0 0 15| +16 126 + 7 16 +27 | +36 | +56 | +43 | +52 | + 72| +57| + 66| + 88|+ 94| + 94 0
-222 | -142 | — 88 40| — 49| - 23| - 32| —-52|—-81|-130| -210| 7|~ - -16 | — +4 | +4 | +4 ) +20 | +20 | + 20| +34| + 34| + 56| +130 | +150 - 35
280 315
+ 98| + 98
+144 | +165 315 355
315 400 -210 | -125 | — 62 18| — 18 0 0 0 0 0 0 1125 | +18 | 1285 + 7 118 +29 | +40 | +61 +46 | +57 | + 78| +62| + 73| + 98| +108 | +108 0
-246 | —-161 | — 98| — 43| — 54| - 25| —-36|—-57|— 89| -140| -230 | |~ I I 2 +4 | +4 | +4 ) +21 | +21 |+ 21| +37| + 37| + 62| +150 | +171 - 40
355 400
+114 | +114
+166 | +189 400 450
400 500 -230 | -135| - 68| - 20| - 20 0 0 0 0 0 0 1135 420 | 4315 + 7 120 +32 | +45 | +68 | +50 | +63 | + 86| +67| + 80| +108 | +126 | +126 0
-270 | =175 | —108 47 | - 60| - 27| — 40| - 63| - 97| 155 | =250 | 7| U =20 | T +5 | +5 | +5 | +23 | +23 | + 23| +40| + 40| + 68| +172 | +195 — 45
450 500
+132 | +132
+194 | +220 500 560
500 630 -260 | -145 | - 76 22| - 22 0 0 0 0 0 0 16 | 422 L35 B B +32 | +44 | +70 | +58 | +70 | + 96| +76| + 88| +122 | +150 | +150 0
-304 | -189 | -120| — 54 | - 66| — 32| — 44| - 70| -110 | —-175| —280 | — - - 0 0 0 +26 | +26 | + 26| +44 | + 44| + 78| +199 | +225 - 50
560 630
+155 | +155
+225 | +255 630 710
630 800 -290| -160 | — 80| — 24 | — 24 0 0 0 0 0 0 118 |15 40 B B +36 | +50 | +80 | +66 | +80 | +110| +86| +100 | +138 | +175 | +175 0
-340 | =210 | =130 60| — 741 - 36| — 50| — 80| —-125| —200 | —320 | — - - 0 0 0 +30 | 430 | + 30| +50| + 50 | + 88| +235| +265 - 75
710 800
+185 | +185
+266 | +300 800 900
800 1 000 -320| =170 | — 86 26| — 26 0 0 0 0 0 0 120 | 428 a5 B B +40 | +56 | 490 | +74 | +90 | +124 | +96 | +112 | +156 | +210 | +210 0
-376 | —226 | -142| - 66 | — 82| — 40| — 5 | — 90 | —140 | =230 | —360 | — - - 0 0 0 +34 | +34 | + 34| +56| + 56| +100 | +276 | +310 -100
+220 | +220 L)y

Note 1) 44y : single plane mean bore diameter deviation
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Supplementary Tables

Supplementary table 2 Housing bore tolerances (deviation from nominal dimensions) Unit (Refer))
nit: pum efer.

Nominal bore o . . Nominal bore b
diameter Deviation classes of housing bore diameter diameter A prp" of
(mm) (mm) bearing
over [upto | EG F6 F7 G6 G7 H6 H7 H8 H9 | H10 | JS5 | JS6 | Js7 J6 J7 K5 | K6 | K7 | M5 | M6 | M7 | N5 | N6 | N7 | P6 | P7 | R7 | over | upto (classO) 3
— — —_ —_ — — — —_ c
T 8| T8 T T[T A A [+ B[+ 27 [+ B[ 0|, [ es] L9 | T6 | *10 Y21 +2 |+ 6 4 41 0 9 9 5|-15[-T1[-T16] - 0 5
+32 +16| +16| + 6| + 6] 0 0 0 0 0 -5| -8 -6 | -9 |-12|-12|-15]-18| <17 |-20|-23|-26|-29|- 34 -8 g
+53| +33| +41| +20| +28| +13 | +21 | +33 | +52 | +84 +8 +12 +1|+2|+ 6| -5|—- 4 0 =12 |-11|—-7|-18|-14|-20 0 ©
B30 ol s20| +20|+ 7]+ 7] o0 0 0 0 W R R Il I —g| =11 |—15] <1417 -21| 21 |—2a|-28|-31|-35|-a1| ¥ 30 _g S
+66| +41| +50| +25| +34| +16 | +25 | +39 | +62 | +100 +10 | +14 +2 | +3+ 7| -5=4] o|-13|-12]-8|-21|-17|-25 0 2
30 50 50| +25) +25] + 9] + 9| o0 0 | o | o | o |F]E8 EIE) 6] —9| -13|-18]| -16|-20| 25| 24 |28 -33|-37|-4a2 50| 30 M _ 2
01 5 g5 -
50 80 +79| +49| +60| +29| +40| +19 | +30 | +46 | +74 | +120 4 65|+ 95| +15 +13 +18 +3|+4 |+ 9| -6|—-5 0 -15|-14|- 9|-26|-21|-60
+60| +30| +30| +10] +10] 0 0 0 0 o |~~~ -6 | -12 —10 | ~15 |- 21| —19 | - 24| - 30| —28 |~ 33| - 39| - 45| - 51| - 32| . a0 3
- 62
~ 381 50 100
30 120 +94| +58| +71| +34| +47| +22 | +35 | +54 | +87 | +140 v 75 | 411 175 +16 +22 +2|+4]+10] -8 -6 0 -18 | —-16|—-10|—-30|—24|—-73
+72 +36| +36| +12] +12|] 0 0 0 0 o |~ T = -6 | -13 ~13 | -18 |- 25| —23 | - 28| - 35| —33 | - 38| - 45| -52| - 59| — 41 - 15
_ | 100 120
— 48 (up to150)
_gg| 120 140 0
+110| +68| +83| +39| +54| +25 | +40 | + 63 | +100 | +160 +18 | +26 +3|+4]+12]-9|-8| 0 |-21|-20|-12]-36|-28[-50 - 18
120 180 ool 43| a3 +1a| +14] o 0 0 0 o |F9 [ F2S| 20 Sy 15| =21 |- 28| =27 | -33| -40| -39 | —45| -2 -61|-68|-00| M0 160 (erisg)
- 53 0
_gy| M0 180
— 60
10| 180 200
+129| +79| +96| +44| +61| +29 | +46 | +72 | +115 | +185 +22 | +30 +2+5+13[-11|-8| 0of|-25|-22|-14|-41|-33]-63 0
180 2501 00| 4s0| +50| +15] +15] o 0| o | o | o [0 |FMS]EB L 4 18| 24 |- 33| =31 |- 37| - 46| —45 | - 51| —60|-70| - 79| -109| 200 B _ 4
- 67
13| 25 250
“ 740 950 280
g50 315 | 142| +88| +108| + 49| + 69| +32 | +52 | +81 | 4130 | 4210 [ .| e | Los | T2 | +36 +3|+5+16|-13|-9| o |-27|-25|-14|-47|-36|-126 0
+110| +56| +56| +17| +17] 0 0 0 0 o |7 7T - -7 | -16 -20 | —27 |- 36| -36 | -41|-52| 50 |-57|-66|-79| 88 - 78 - 35
13| 280 315
"8 315 355
315 400 +161 | +98| +119| +54| +75] +36 | +57 | +89 | +140 | +230 1125 | 118 1285 +29 +39 + 3| +7|+17| -14|-10 0| -30|—-26|—-16|—51|—41|-144 0
+125| +62| +62| +18| +18] 0 0 0 0 o | 7T T -7 | -8 -22 | =29 |- 40| -39 | - 46| -57| 55 |-62|-73|-87 |- 98| - 93 — 40
1eg| 385 400
“1030 400 450
400 500 +175| +108 | +131| +60| + 83| +40 | +63 | + 97 | +155 | +250 1135 | +20 1315 +33 +43 +2|+8 |+ 18] -16|—-10 0 -33|—-27|—-17|—55| - 45| -166 0
+135| +68| +68| +20| +20] © 0 0 0 o |77 = -7 -20 -25| -32 |- 45| -43 | - 50| - 63| —60 | —67|-80| - 95| 108|109 - 145
17| 480 500
“1501 500 560
50 gap| 189 | 120 | <146 + 66| + 92| +44 | 70 | +110 | +175 | +280 [ .| o, | - - 0 0 0| -26|-26|-26| 44 |—44|-44|-78]|-78|-220 0
+145| +76| +76| +22| +22] o0 0 0 0 0 |~ - - -32 | —44 | - 70| -58 | - 70| - 96| —76 | — 88 | —114| —122 | —148 | —155 - 50
560 630
-225
“1750 630 710
630 sop| 210 +130 | +160 [ 74| +104| +50 | +80 | +125 | 4200 | +320 | o | oe | L4 - - 0 0 0 |-301|-30|-30]-50|-50|-50|-88|-88|-255 0
+160 | +80| +80| +24| +24] 0 0 0 0 0 |~ - - -36 | -50 | - 80| —66 | — 80| —110| —86 | =100 | -130| 138 | —168 | —185 -75
710 800
—265
~2100 500 900
g00 1000 | 226 *142| +176| 82| +116| +56 | + 90 | +140 | +230 | +360 | 0 | oo | 4o - - 0 0 0 | -34|-34|-34| -56 | -56|-56|-100|-100|—300 0
+170| +8 | +8| +26| +26] 0 0 0 0 0 |~ - - 40 | —56 | — 90| —74 | — 90| —124| —96 | -112| —146| —156 | —190 | —220 -100
30| 900 1000
=201 4 000 1120
1000 1250| *261| +164 | +203 [ + 94| 1133 | +66 | +105 | +165 | +260 | +420 | oo | an | eps| - - 0 0 0 | 40| —-40|—-40| -66 | — 66| — 66| —120| 120 | —355 0
+195| +98| +98| +28| +28] 0O 0 0 0 0o |77~ e 47 | —66 | —105| —87 | —106| —145|-113| =132 | =171 | —186 | =225 | =260 -125
365 | 1120 1250

Note 1) 4 pmp : single plane mean outside diameter deviation
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Supplementary Tables

Supplementary table 3 Numerical values for standard tolerance grades IT

Standard tolerance grades (IT)

Supplementary table 4 Steel hardness conversion

RSN
AR

y

Basic size
(mm) 12| 3| 4|5 | 6| 7|8 |9 |10 11|12 |13 |14 | 15D |16Y | 179 | 18V
over | upto Tolerances (um) Tolerances (mm)
— 3| 08| 12] 2 3 4 6 10 14 25 40 60| 0.10 | 0.14 | 0.26 | 0.40 | 0.60| 1.00| 1.40
3 6| 1 15| 25| 4 5 8| 12| 18| 30| 48 75| 0.12 | 0.18 | 0.30 | 0.48 | 0.75| 1.20| 1.80
6 10| 1 15| 25| 4 6 9| 15| 22| 36 | 58 90| 0.15 | 0.22 | 0.36 | 0.58 | 0.90| 1.50| 2.20
10 18| 12| 2 3 5 8 " 18 27 43 70 10| 0.18 | 0.27 | 0.43 | 0.70 | 1.10| 1.80| 2.70
18 30| 15| 25| 4 6 9 13| 21 33| 52| 84| 130|021 | 0.33 | 052 | 0.84 | 1.30| 2.10| 3.30
30 50| 15| 25| 4 7 1 N 16| 25| 39| 62| 100 | 160| 0.25 | 0.39 | 0.62 | 1.00 | 1.60| 2.50| 3.90
50 80| 2 3 5 8 13 19 30 46 74 | 120 190( 0.30 | 0.46 | 0.74 | 1.20 | 1.90| 3.00| 4.60
80| 120 25| 4 6 10 | 15 22| 35| 54| 87| 140 | 220| 0.35 | 0.54 | 0.87 | 1.40 | 2.20| 3.50| 5.40
120 | 180| 35| 5 8 12 | 18 25| 40 | 63| 100 | 160 | 250| 0.40 | 0.63 | 1.00 | 1.60 | 2.50| 4.00| 6.30
180 250 | 45| 7 10 14 20 29 46 72 | 115 | 185 290( 046 | 0.72 | 115 | 1.85 | 2.90| 4.60| 7.20
250 | 315 6 8 |12 16 | 23 32| 52| 81 |13 | 210 | 320|052 | 0.81 | 1.30 | 2.10 | 3.20| 5.20| 8.10
315 | 400 7 9 |13 18 | 25 3 | 57| 89| 140 | 230 | 360| 0.57 | 0.89 | 1.40 | 2.30 | 3.60| 5.70| 8.90
400 | 500 8 |10 |15 20 | 27 40 | 63 | 97 | 155 | 250 | 400| 0.63 | 0.97 | 1.55 | 2.50 | 4.00| 6.30| 9.70
500 | 630 — — - — — 44 | 70 | 110 | 175 | 280 | 440| 0.70 | 1.10 | 1.75 | 2.80 | 4.40| 7.00|11.00
630 | 800 | — — — — — 50 | 80 | 125 | 200 | 320 | 500| 0.80 | 1.25 | 2.00 | 3.20 | 5.00| 8.00|12.50
800 | 1000 | — — — — — 56 | 90 | 140 | 230 | 360 | 560| 0.90 | 1.40 | 2.30 | 3.60 | 5.60| 9.00|14.00
1000 1250 | — — - — — 66 | 105 | 165 | 260 | 420 | 660| 1.05 | 1.65 | 2.60 | 4.20 | 6.60|10.50 | 16.50
1250 | 1600 — — — — — 78 | 125 | 195 | 310 | 500 | 780| 1.25 | 1.95 | 3.10 | 5.00 | 7.80|12.50|19.50
1600|2000 -— — — — — 92 | 150 | 230 | 370 | 600 | 920| 1.50 | 2.30 | 3.70 | 6.00 | 9.20|15.00|23.00
2000|2500 — — — — — 110 | 175 | 280 | 440 | 700 (1100 1.75 | 2.80 | 4.40 | 7.00 |11.00|17.50 | 28.00
2500 3150 | — — — — — | 135 | 210 | 330 | 540 | 860 |1350| 2.10 | 3.30 | 5.40 | 8.60 |13.5021.00| 33.00

Note 1) Standard tolerance grades IT 14 to IT 18 (incl.) shall not be used for basic sizes less than or equal to 1 mm.
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Rockwell Brinell Rockwell

C-scale Vicker's Standard ball Tungsten A-scale B-scale Shore

1471.0 N carbide ball 588.4 N 980.7 N
68 940 85.6 97
67 900 85.0 95
66 865 84.5 92
65 832 739 83.9 91
64 800 722 83.4 88
63 772 705 82.8 87
62 746 688 82.3 85
61 720 670 81.8 83
60 697 654 81.2 81
59 674 634 80.7 80
58 653 615 80.1 78
57 633 595 79.6 76
56 613 577 79.0 75
55 595 — 560 78.5 74
54 577 — 543 78.0 72
53 560 - 525 77.4 71
52 544 500 512 76.8 69
51 528 487 496 76.3 68
50 513 475 481 75.9 67
49 498 464 469 75.2 66
48 484 451 455 74.7 64
47 471 442 443 74.1 63
46 458 432 432 73.6 62
45 446 421 73.1 60
44 434 409 72.5 58
43 423 400 72.0 57
42 412 390 71.5 56
41 402 381 70.9 55
40 392 371 70.4 — 54
39 382 362 69.9 — 52
38 372 353 69.4 — 51
37 363 344 68.9 — 50
36 354 336 68.4 (109.0) 49
35 345 327 67.9 (108.5) 48
34 336 319 67.4 (108.0) 47
33 327 311 66.8 (107.5) 46
32 318 301 66.3 (107.0) 44
31 310 294 65.8 (106.0) 43
30 302 286 65.3 (105.5) 42
29 294 279 64.7 (104.5) 41
28 286 271 64.3 (104.0) 41
27 279 264 63.8 (103.0) 40
26 272 258 63.3 (102.5) 38
25 266 253 62.8 (101.5) 38
24 260 247 62.4 (101.0) 37
23 254 243 62.0 100.0 36
22 248 237 61.5 99.0 35
21 243 231 61.0 98.5 35
20 238 226 60.5 97.8 34
(18) 230 219 — 96.7 33
(16) 222 212 - 95.5 32
(14) 213 203 - 93.9 31
(12) 204 194 - 92.3 29
(10) 196 187 90.7 28
(8) 188 179 89.5 27
( 6) 180 171 87.1 26
( 4) 173 165 85.5 25
(2) 166 158 83.5 24
( 0) 160 152 81.7 24

120

c
Q
o
2
9]
>
c
o
o
0
9]
1]
c
°
=4
©
R
[
Q
3
n
°
c
@©
E
0
4]
°
IS
2
o
©
o
c
©
i
K}
<]
1]
°
=4
(o]
°
c
o]
L
2]
=
<]
2
]
]
=
[
>
[
o
=
]
£
S
=z



CERAMIC BEARINGS AND EXSEV BEARINGS

Supplementary Tables

Supplementary table 5(1) Sl units and conversion factors

Supplementary table 5(2) Sl units and conversion factors

Mass Sl units Other Units Y Conversion into Sl units Conversion from Sl units
Angle rad ° [degree(s)] % | 1" =n/180rad 1 rad=57.295 78°
[radian(s)] " [minute(s)] % | 17 =n/10800 rad
“ [second(s)] % | 1”7 =n/648 000 rad
Length m [Angstrom unit] 1A=10710 m=0.1 nm=100pm 1 m=10"4
[meter(s)] w  [micron(s)] Tu=1um
in [inch(es)] 1in=25.4 mm 1m=39.37 in
ft  [foot(feet)] 1{t=121in=0.304 8 m 1 m=3.280 8 ft
vd [yard(s)] 1yd=3{t=0.9144m 1 m=1.093 6 yd
mile [mile(s)] 1 mile=5 280 ft=1 609.344 m 1km=0.621 4 mile
Area m? a [are(s)] 12a=100m?
ha [hectare(s)] 1ha=10*m?
acre [acre(s)] 1 acre=4 840 yd?=4 046.86 m? 1km®=247.1 acre
Volume m® ¢, L [liter(s)] % | 14=1dm®*=10"°m° 1m3=10%¢
cc [cubic centimeters] 1cc=1cm®=10"m? 1m®=10°8cc
gal (US) [gallon(s)] 1gal (US)=231in%=3.785 41 dm® | 1 m3=264.17 gal
floz (US) [fluid ounce(s)] 1 floz (US)=29.5735 cm® 1 m®=33 814 floz
barrel (US) [barrels(US)] 1 barrel (US)=158.987 dm? 1 m®=6.289 8 barrel
Time S min [minute(s)] b S
[second(s)] h [hour(s)] *
d [day(s)] *
Angular rad/s
velocity
Velocity m/s kn [knot(s)] 1kn=1852m/h 1km/h=0.539 96 kn
m/h *
Acceleration m/s? G 1 G=9.806 65 m/s? 1m/s?=0.10197 G
Frequency Hz ¢/s [cycle(s)/second] 1¢/s=1s"'=1Hz
[hertz]
Rotation § =1 rpm [revolutions per minute] | 1 rpm=1/60s"" 157 '=60 rpm
frequency min~’ *
r/min
Mass kg t  [ton(s)] % | 1t=10%kg
[kilogram(s)] | Ib [pound(s)] 11b=0.453 592 37 kg 1kg=2.204 6 Ib
gr [grain(s)] 1gr=64.798 91 mg 1g=15.4324 gr
oz [ounce(s)] 10z=1/161b=28.3495 g 1kg=35.274 0 oz
ton (UK) [ton(s) (UK)] 1 ton (UK)=1016.05 kg 1t=0.984 2 ton (UK)
ton (US) [ton(s) (US)] 1 ton (US)=907.185 kg 1t=1.102 3 ton (US)
car [carat(s)] 1 car=200 mg 1g=5car
Note 1) % : Unit can be used as an Sl unit.
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No asterisk : Unit cannot be used.

Mass Sl units Other Units V Conversion into Sl units Conversion from Sl units
Density kg/m?3
Linear kg/m
density
Momentum kg * m/s
Moment of
momentum,
kg * m?/s
angular
momentum
Moment of kg * m?
inertia
Force N dyn [dyne(s)] 1dyn=10"°N 1 N=10° dyn
[newton(s)] kgf [kilogram-force] 1 kgf =9.806 65 N 1 N=0.101 97 kgf
of [gram-force] 1gf =9.80665X107° N
tf  [ton-force] 1tf =9.80665%10°N
Ibf [pound-force] 11bf =4.44822 N 1 N=0.224 809 Ibf
Moment of N-m gf * cm 1gfscm =9.806 65X107°N * m
force [Newton kgf « cm 1kgf*cm =9.806 65X107°N * m
meter(s)] kgf * m 1kgf*m =9.806 65N * m 1N * m=0.10197 kgf * m
tf*m 1tfm =9.806 65X10°N * m
Ibf -« ft 1lbfeft =1.355682N *m 1N + m=0.737 56 Ibf - ft
Pressure, Pa gf/cm? 1gf/cm? =9.806 65X10 Pa
[Pascal(s)] kgf/mm? 1 kgf/mm? =9.806 65X 10° Pa 1 MPa =0.101 97 kgf/mm?
Normal kgf/m? 1kgf/m® =9.806 65 Pa 1Pa =0.10197 kgf/m?
stress or N/m? Ibf/in? 11bf/in? =6894.76 Pa 1Pa  =0.145X1072Ibf/in?
{1 Pa=1N/m?}| bar [bar(s)] 1 bar=10° Pa 1Pa =102 mbar
at [engineering air pressure] | 1at=1kgf/cm?=9.806 65x10* Pa
mH20, mAq [meter water column] | 1 mH20=9.806 65X10° Pa
atm [atmosphere] 1atm =101325Pa
mHg [meter mercury column] | 1 mHg =% Pa
Torr [torr] 1 Torr =1 mmHg=133.322 Pa | 1 Pa=7.500 6X1073 Torr
Viscosity Pa-s P [poise] 1072 P=1cP=1mPa - s
[pascal second]| kgf * s/m? 1kgf + s/m?=9.806 65 Pa * s 1Pa * s=0.101 97 kgf * s/m?
Kinematic m?/s St [stokes] 1072St=1¢St=1 mm?/s
viscosity
Surface N/m
tension
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CERAMIC BEARINGS AND EXSEV BEARINGS

Supplementary Tables

Supplementary table 5(3) Sl units and conversion factors

Supplementary table 5(4) Sl units and conversion factors

Mass Sl units Other Units V) Conversion into Sl units Conversion from Sl units
Work, J eV [electron volt(s)] % | 1eV=(1.602 189 2+
energy [ioule(s)] erg [erg(s)] 0.000 004 6)x10~1°]
(1J=1N-m} | kef* m 1 erg=1077] 1]=107 erg
Ibf - ft 1kgf + m=9.806 65] 1J=0.10197 kgf * m
11bf - ft =1.35582] 1J=0.737 56 Ibf - ft
Power W erg/s [ergs per second] 1erg/s=107"W
[watt(s)] kgf * m/s 1kgf * m/s=9.806 65 W 1 W=0.101 97 kgf * m/s
PS [French horse-power] 1 PS=75kgf * m/s=7355W 1 W=0.001 36 PS
HP [horse-power (British)] | 1 HP=550 Ibf * ft/s=745.7 W 1 W=0.001 34 HP
Ibf « ft/s 11bf « ft/s=1.35582W
Thermo-dynamic K
temperature [kelvin(s)]
. . . . . 5 . . 9 .
Celsius C F [degree(s) Fahrenheit] | t'F= —- (t—32)TC tC=(Tt+32) F
temperature [Celsius(s)]
{tCc=(t+273.15)K}
Linear expansiona K~ C~" [per degree]
coefficient
Heat ] erg [erg(s)] 1erg=10""] 1J=10" erg
[joule(s)] kgf * m
{1J=1N-m} | calir[l. T. calories] 1cal=4.1868] 1]=0.238 85 calir
1 Mcal ;1=1.163kW * h 1kW « h=0.86x10° calip
Thermal W/ (m-+K | W/ (m-C) 1W/(m-* C)=1W/(m*K)
conductivity cal/(s*m+C) 1cal/(s*m=* C)=
4,186 05 W/ (m + K)
Coeffcient of W/(m2+-K) | W/ (m2-C) 1W/ (m?+ C)=1W/(m? - K)
heat transfer cal/ (s *m?- C) 1cal/(s*m?- C)=
4.186 05 W/ (m? * K)
Heat J/K J/C 1J/C=1J/K
capacity
Massic heat J/&ke+K) |/ (kg )
capacity

Note 1)
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% : Unit can be used as an Sl unit.
No asterisk : Unit cannot be used.

Mass Sl units Other Units ¥ Conversion into Sl units Conversion from Sl units
Electric A
current [ampere(s)]
Electric C A+h 1A +h=3.6kC
charge, [coulomb(s)]
quantity of {1C=1A"-¢}
electricity
Tension, \
[volt(s)]
electric {1 v=1W/A}
potential
Capacitance F
[farad(s)]
{1 F=1C/V}
3
Magnetic field A/m Qe [oersted(s)] 1 0e= % A/m 1 A/m=4 71 X1073 Qe
strength
Magnetic flux T Gs [gauss(es)] 1Gs=10"*T 1T=10*Gs
density [tesla(s)] Y [gamma(s)] 1y=10"°T 1T=10y
1T=1N/A - m)
=1 Whb/m?
=1V-+s/m?
Magnetic flux Wb Mx [maxwell(s)] 1 Mx=10"% Wb 1 Wb=108 Mx
[weber(s)]
{1 Wb=1V - s}
Self inductance H
[henry (- ries)]
{1 H=1 Wb/A}
Resistance Q
(to direct current) [ohm(s)]
{1Q=1v/A}
Conductance S
(to direct current) [siemens]
{15=1A/V}
Active power W
1W=1]/s
=1A-V
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CERAMIC BEARINGS AND EXSEV BEARINGS

Supplementary table 6 Inch / millimeter conversion

inches Supplementary table 7 Cleanliness classes

inch o | 1 | 2 | 3 | 4 | 5 [ e | 7 | 8 | 9 | 10
E mm
E JIS B9920/1SO14644-1 Upper limit to the concentration of individual cleanliness classes (particle count/m3)
-~ 0 0 0 25.4000 | 50.8000 76.2000 | 101.6000 | 127.0000 | 152.4000 | 177.8000 | 203.2000 | 228.6000 | 254.0000 . .
IS 1/64  0.015625 0.3969 | 25.7969 | 51.1969 76.5969 | 101.9969 | 127.3969 | 152.7969 | 178.1969 | 203.5969 | 228.9969 | 254.3969 (Comparison with the U.S. federal standards)
< 132 0.03125 0.7938 | 26.1938 | 51.5938 76.9938 | 102.3938 | 127.7938 | 153.1938 | 178.5938 | 203.9938 | 229.3938 | 254.7938
g 3/64  0.046875 1.1906 | 26.5906 | 51.9906 77.3906 | 102.7906 | 128.1906 | 153.5906 | 178.9906 | 204.3906 | 229.7906 | 255.1906
[}
2 116  0.0625 1.5875 | 26.9875 | 52.3875 77.7875 | 103.1875 | 128.5875 | 153.9875 | 179.3875 | 204.7875 | 230.1875 | 255.5875
a 5/64 0.078125 1.9844 | 27.3844 | 52.7844 78.1844 | 103.5844 | 128.9844 | 154.3844 | 179.7844 | 205.1844 | 230.5844 | 255.9844 Cleanliness class

3/32  0.09375 2.3812 | 27.7812 | 53.1812 78.5812 | 103.9812 | 129.3812 | 154.7812 | 180.1812 | 205.5812 | 230.9812 | 256.3812
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7/64 0109375 | 27781 | 281781 | 535781 | 78.9781 | 104.3781 | 129.7781 | 1551781 | 180.5781 | 205.9781 | 231.3781 | 256.7781
18 0125 3.1750 | 28.5750 | 53.9750 | 79.3750 | 104.7750 | 130.1750 | 155.5750 | 180.9750 | 206.3750 | 231.7750 | 257.1750 FED 209D _ _ EEES GERS SEES EIEES CIPes EEES _
9/64 0140625 | 35719 | 28.9719 | 543719 | 797719 | 1051719 | 1305719 | 155.9719 | 181.3719 | 206.7719 | 232.1719 | 2575719 (particle count/£t?) 1 10 100 1000 10000 | 100000
532 015625 3.0688 | 29.3688 | 54.7688 | 80.1688 | 105.5688 | 130.9688 | 156.3688 | 181.7688 | 207.1688 | 232.5688 | 257.9688
11/64 0171875 | 4.3656 | 29.7656 | 55.1656 | 80.5656 | 105.9656 | 131.3656 | 156.7656 | 182.1656 | 207.5656 | 232.9656 | 258.3656 : J1S/ISO
&aamcettllea;t(e m class 1 class 2 class 3 class 4 class 5 class 6 class 7 class 8 class 9

316  0.1875 47625 | 30.1625 | 555625 | 80.9625 | 106.3625 | 131.7625 | 157.1625 | 182.5625 | 207.9625 | 233.3625 | 258.7625 !
13/64 0203125 | 51594 | 30.5594 | 55.0594 | 813594 | 106.7594 | 1321504 | 157.5594 | 182.9594 | 208.3594 | 233.7594 | 259.1594 _ _ _
7/32 021875 55562 | 30.9562 | 56.3562 | 81.7562 | 107.1562 | 132.5562 | 157.9562 | 183.3562 | 208.7562 | 234.1562 | 259.5562 Al 10 100 1000 10000 | 100000 | 1000000
15/64 0234375 | 59531 | 31.3531 | 56.7531 | 82.1531 | 107.5531 | 132.9531 | 1583531 | 183.7531 | 209.1531 | 2345531 | 259.9531

0.2 2 24 237 2 370 23700 | 237000 — — —
14 025 6.3500 | 31.7500 | 57.1500 | 82.5500 | 107.9500 | 133.3500 | 158.7500 | 184.1500 | 209.5500 | 234.9500 | 260.3500
17/64 0265625 | 6.7469 | 32.1469 | 57.5469 | 82.9469 | 108.3469 | 133.7469 | 159.1469 | 184.5469 | 209.9469 | 235.3469 | 260.7469 - — 10 102 1 020 10200 | 102000 — - —
9/32 028125 71438 | 32,5438 | 57.9438 | 83.3438 | 108.7438 | 134.1438 | 1595438 | 184.9438 | 210.3438 | 235.7438 | 261.1438 5
19/64 0296875 | 7.5406 | 32.9406 | 58.3406 | 83.7406 | 109.1406 | 1345406 | 159.9406 | 185.3406 | 210.7406 | 236.1406 | 261.5406

0.5 — 4 35 352 3520 35200 | 352000 | 3520000 |35200000
516 03125 7.9375 | 333375 | 58.7375 | 84.1375 | 109.5375 | 134.9375 | 160.3375 | 185.7375 | 211.1375 | 2365375 | 261.9375
21/64 0328125 | 83344 | 337344 | 591344 | 845344 | 109.9344 | 135.3344 | 160.7344 | 186.1344 | 211.5344 | 236.9344 | 262.3344
11/32  0.34375 87312 | 341312 | 595312 | 84.9312 | 110.3312 | 135.7312 | 161.1312 | 186.5312 | 211.9312 | 237.3312 | 262.7312 1.0 8 83 832 8320 83200 | 832000 | 8320000
23/64 0359375 | 91281 | 345281 | 509281 | 85.3281 | 110.7281 | 1361281 | 161.5281 | 186.9281 | 212.3281 | 237.7281 | 263.1281
38 0375 9.5250 | 34.9250 | 60.3250 | 85.7250 | 111.1250 | 136.5250 | 161.9250 | 187.3250 | 212.7250 | 238.1250 | 263.5250 30 29 293 2930 29300 | 293000
25/64 0390625 | 99219 | 353219 | 607219 | 861219 | 1115219 | 136.9219 | 162.3219 | 187.7219 | 213.1219 | 238.5219 | 263.9219 -
13/32 040625 | 10.3188 | 357188 | 61.1188 | 86.5188 | 111.9188 | 137.3188 | 162.7188 | 188.1188 | 213.5188 | 238.9188 | 264.3188 Particle diameter range| 0.1t00.2 | 0.1t00.5 0.1t01.0 0.1t0 5.0 0.5t0 5.0

27/64 0.421875 | 10.7156 | 36.1156 | 61.5156 86.9156 | 112.3156 | 137.7156 | 163.1156 | 188.5156 | 213.9156 | 239.3156 | 264.7156
716  0.4375 111125 | 36.5125 | 61.9125 87.3125 | 112.7125 | 138.1125 | 163.5125 | 188.9125 | 214.3125 | 239.7125 | 265.1125

Remarks 1) The U.S. Federal Standards are no longer in effect; however, in Japan and in the U.S., the old Federal Standard (FED-

20/64 0453125 | 115094 | 36.9094 | 62.3094 | 87.7094 | 1131094 | 138.5094 | 163.9094 | 189.3094 | 214.7094 | 240.1094 | 2655094 STD-209D) is commonly referred to. - _ o
15/32 046875 | 119062 | 37.3062 | 627062 | 881062 | 1135062 | 138.9062 | 164.3062 | 189.7062 | 215.1062 | 2405062 | 265.9062 2) The FED-STD-209D specifies that Class 100 limits the count of particles 0.5 um or greater in diameter) to 100 (3 520 per
31/64 0484375 | 123031 | 37.7031 | 631031 | 885031 | 113.9031 | 139.3031 | 164.7031 | 190.1031 | 2155031 | 240.9031 | 266.3031 cubic meter). This corresponds to Class 5 in the Japanese Industrial Standard and ISO Standard. (1 m3 = 35.3 ft3)

12 05 12.7000 | 38.1000 | 63.5000 | 88.9000 | 114.3000 | 139.7000 | 165.1000 | 190.5000 | 215.9000 | 241.3000 | 266.7000

33/64 0.515625 | 13.0969 | 38.4969 | 63.8969 89.2969 | 114.6969 | 140.0969 | 165.4969 | 190.8969 | 216.2969 | 241.6969 | 267.0969
17/32  0.53125 13.4938 | 38.8938 | 64.2938 89.6938 | 115.0938 | 140.4938 | 165.8938 | 191.2938 | 216.6938 | 242.0938 | 267.4938
35/64 0.546875 | 13.8906 | 39.2906 | 64.6906 90.0906 | 115.4906 | 140.8906 | 166.2906 | 191.6906 | 217.0906 | 242.4906 | 267.8906

9/16  0.5625 14.2875 | 39.6875 | 65.0875 90.4875 | 115.8875 | 141.2875 | 166.6875 | 192.0875 | 217.4875 | 242.8875 | 268.2875
37/64 0.578125 | 14.6844 | 40.0844 | 65.4844 90.8844 | 116.2844 | 141.6844 | 167.0844 | 192.4844 | 217.8844 | 243.2844 | 268.6844
19/32  0.59375 15.0812 | 40.4812 | 65.8812 91.2812 | 116.6812 | 142.0812 | 167.4812 | 192.8812 | 218.2812 | 243.6812 | 269.0812
39/64 0.609375 | 15.4781 | 40.8781 | 66.2781 91.6781 | 117.0781 | 142.4781 | 167.8781 | 193.2781 | 218.6781 | 244.0781 | 269.4781

5/8 0.625 15.8750 | 41.2750 | 66.6750 | 92.0750 | 117.4750 | 142.8750 | 168.2750 | 193.6750 | 219.0750 | 244.4750 | 269.8750
41/64  0.640625 | 16.2719 | 41.6719 | 67.0719 92.4719 | 117.8719 | 143.2719 | 168.6719 | 194.0719 | 219.4719 | 244.8719 | 270.2719
21/32  0.65625 16.6688 | 42.0688 | 67.4688 92.8688 | 118.2688 | 143.6688 | 169.0688 | 194.4688 | 219.8688 | 245.2688 | 270.6688
43/64 0.671875 | 17.0656 | 42.4656 | 67.8656 93.2656 | 118.6656 | 144.0656 | 169.4656 | 194.8656 | 220.2656 | 245.6656 | 271.0656

1116 0.6875 17.4625 | 42.8625 | 68.2625 93.6625 | 119.0625 | 144.4625 | 169.8625 | 195.2625 | 220.6625 | 246.0625 | 271.4625
45/64 0.703125 | 17.8594 | 43.2594 | 68.6594 94.0594 | 119.4594 | 144.8594 | 170.2594 | 195.6594 | 221.0594 | 246.4594 | 271.8594
23/32  0.71875 18.2562 | 43.6562 | 69.0562 94.4562 | 119.8562 | 145.2562 | 170.6562 | 196.0562 | 221.4562 | 246.8562 | 272.2562
47/64  0.734375 | 18.6531 | 44.0531 | 69.4531 94.8531 | 120.2531 | 145.6531 | 171.0531 | 196.4531 | 221.8531 | 247.2531 | 272.6531

3/4 0.75 19.0500 | 44.4500 | 69.8500 | 95.2500 | 120.6500 | 146.0500 | 171.4500 | 196.8500 | 222.2500 | 247.6500 | 273.0500
49/64  0.765625 | 19.4469 | 44.8469 | 70.2469 95.6469 | 121.0469 | 146.4469 | 171.8469 | 197.2469 | 222.6469 | 248.0469 | 273.4469
25/32  0.78125 19.8438 | 45.2438 | 70.6438 96.0438 | 121.4438 | 146.8438 | 172.2438 | 197.6438 | 223.0438 | 248.4438 | 273.8438
51/64 0.796875 | 20.2406 | 45.6406 | 71.0406 96.4406 | 121.8406 | 147.2406 | 172.6406 | 198.0406 | 223.4406 | 248.8406 | 274.2406

13/16  0.8125 20.6375 | 46.0375 | 71.4375 96.8375 | 122.2375 | 147.6375 | 173.0375 | 198.4375 | 223.8375 | 249.2375 | 274.6375
53/64 0.828125 | 21.0344 | 46.4344 | 71.8344 97.2344 | 122.6344 | 148.0344 | 173.4344 | 198.8344 | 224.2344 | 249.6344 | 275.0344
27/32  0.84375 214312 | 46.8312 | 72.2312 97.6312 | 123.0312 | 148.4312 | 173.8312 | 199.2312 | 224.6312 | 250.0312 | 275.4312
55/64 0.859375 | 21.8281 | 47.2281 | 72.6281 98.0281 | 123.4281 | 148.8281 | 174.2281 | 199.6281 | 225.0281 | 250.4281 | 275.8281

7/8 0.875 22.2250 | 47.6250 | 73.0250 | 98.4250 | 123.8250 | 149.2250 | 174.6250 | 200.0250 | 225.4250 | 250.8250 | 276.2250
57/64 0.890625 | 22.6219 | 48.0219 | 73.4219 98.8219 | 124.2219 | 149.6219 | 175.0219 | 200.4219 | 225.8219 | 251.2219 | 276.6219
29/32  0.90625 23.0188 | 48.4188 | 73.8188 99.2188 | 124.6188 | 150.0188 | 175.4188 | 200.8188 | 226.2188 | 251.6188 | 277.0188
59/64 0.921875 | 23.4156 | 48.8156 | 74.2156 99.6156 | 125.0156 | 150.4156 | 175.8156 | 201.2156 | 226.6156 | 252.0156 | 277.4156

15/16  0.9375 23.8125 | 49.2125 | 74.6125 | 100.0125 | 125.4125 | 150.8125 | 176.2125 | 201.6125 | 227.0125 | 252.4125 | 277.8125
61/64 0.953125 | 24.2094 | 49.6094 | 75.0094 | 100.4094 | 125.8094 | 151.2094 | 176.6094 | 202.0094 | 227.4094 | 252.8094 | 278.2094
31/32  0.96875 24.6062 | 50.0062 | 75.4062 | 100.8062 | 126.2062 | 151.6062 | 177.0062 | 202.4062 | 227.8062 | 253.2062 | 278.6062
63/64 0.984375 | 25.0031 | 50.4031 | 75.8031 | 101.2031 | 126.6031 | 152.0031 | 177.4031 | 202.8031 | 228.2031 | 253.6031 | 279.0031
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Note: For the selection of the most suitable bearing this sheet must be completed in as much detail as possible. Date
Bearing size
and bearing
number
a. For new design b. For repair
Application

Redareance | a. Life b. Hghspeed c. Lowdustgeneration d. Vacuum e. Corrosion resistance f. Hightemperature g Non-magnetism . Insulaion . Others ()

Koyo Extreme Special Environments
Specifications Sheet for Linear Motion Bearings

Note: For the selection of the most suitable bearing this sheet must be completed in as much detail as possible. Date
Bearing size
and bearing
number
a. For new design b. For repair
Application

Redareance | a. Lt b. Highspeed c. Low dustgeneration dl. Vacuum e. Corrosion resistance f. High temperature g Non-magnetism . Insulation ~i. Others ()

Operation |a. Dual-directional b. Continuous c. Intermittent - 24 hiday
Q
a. Inner ring rotating  b. Outer ring rotating | &€ h/day
Rotation | min. : 2 |. Other ( )
speed, | =
L X.
min n::'
Normal :
_ Radial : Material | Tolerance | Surface roughness
Operqt_lng Load Axial : o
condition £ | shaft
N Moment : T
Housing
Temperature: Normal , max. Humidity: Cleanness:
) Pressure: Pa a. Atmospheric  b. Atmospheric <= vacuum c. Vacuum d. Other ( )
Environment -
Corrosive gas:
Corrosive liquid:
Bearing material:
Lubrication: Lubricant:

Present |Bearing life:

condition | Failure condition:

Rough sketch of bearing mounting
section and/or other remarks

min. : o |'24 h/day
. S
Linear max. : '*; h/day
motion speed, c
mm/s | Normal: € | Other ( )
Start-up time : &
Stroke, mm Drive system
Bearing loaded :
Opera_lt_mg Load Moment :
condition
N Other :
Temperature: Normal , max. Humidity: Cleanness:
) Pressure: Pa a. Atmospheric  b. Atmospheric < vacuum ¢. Vacuum  d. Other ( )
Environment -
Corrosive gas:
Corrosive liquid:
Bearing material:
Lubrication: Lubricant:

Present Bearing life:
condition | Failure condition:

® By this sheet, the ceramic and/or EXSEV bearings most suitable to operating conditions can be created.

Rough sketch of bearing mounting
section and/or other remarks

® By this sheet, the linear motion bearings most suitable to operating conditions can be created.



GLOBAL NETWORK
BEARING BUSINESS OPERATIONS

JTEKT CORPORATION NAGOYA HEAD OFFICE
No.7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi 450-8515,
JAPAN
TEL : 81-52-527-1900
FAX : 81-52-527-1911

JTEKT CORPORATION OSAKA HEAD OFFICE
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6271-8451
FAX : 81-6-6245-3712

Sales & Marketing Headquarters
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502,
JAPAN
TEL : 81-6-6245-6087
FAX : 81-6-6244-9007

OFFICES

KOYO CANADA INC.
5324 South Service Road, Burlington, Ontario L7L 5H5, CANADA
TEL : 1-905-681-1121
FAX : 1-905-681-1392

JTEKT NORTH AMERICA CORPORATION
-Main Office-
47771 Halyard Drive, Plymouth, MI 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-4076
-Cleveland Office-
29570 Clemens Road, P.O.Box 45028, Westlake,
OH 44145, U.S.A.
TEL : 1-440-835-1000
FAX : 1-440-835-9347

KOYO MEXICANA, S.A. DE C.V. 3
Av. Insurgentes Sur 2376-505, Col. Chimalistac, Del. Alvaro
Obregon, C.P. 01070, México, D.F.
TEL : 52-55-5207-3860
FAX : 52-55-5207-3873

KOYO LATIN AMERICA, S.A.
Edificio Banco del Pacifico Planta Baja, Calle Aquilino de la
Guardia y Calle 52, Panama, REPUBLICA DE PANAMA
TEL : 507-208-5900
FAX : 507-264-2782/507-269-7578

KOYO ROLAMENTOS DO BRASIL LTDA.
Avenida Reboucas, 2472 Jardim America, CEP 05402-300 Sao
Paulo, BRAZIL
TEL : 55-11-3372-7500
FAX : 55-11-3887-3039

KOYO MIDDLE EAST FZCO
6EA 601, Dubai Airport Free Zone, P.O. Box 54816, Dubai,
U.A.E.
TEL : 97-1-4299-3600
FAX : 97-1-4299-3700

KOYO BEARINGS INDIA PVT. LTD.
C/o Stylus Commercial Services PVT LTD, Ground Floor, The
Beech, E-1, Manyata Embassy Business Park, Outer Ring Road,
Bengaluru-560045, INDIA
TEL : 91-80-4276-4567 (Reception Desk of Service Office)
FAX : 91-80-4276-4568

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,
Chachoengsao 24180, THAILAND
TEL : 66-38-830-571/578
FAX : 66-38-830-579

PT. JTEKT INDONESIA
JI. Surya Madya Plot I-27b, Kawasan Industri Surya Cipta,
Kutanegara, Ciampel, Karawang Jawa Barat, 41363 Indonesia
TEL : 62-267-8610-270
FAX : 62-267-8610-271

KOYO SINGAPORE BEARING (PTE.) LTD.
27, Penjuru Lane, #09-01 C&P Logistics Hub 2, SINGAPORE
609195
TEL : 65-6274-2200
FAX : 65-6862-1623

PHILIPPINE KOYO BEARING CORPORATION
6th Floor, One World Square Building, #10 Upper McKinley
Road, McKinley Town Center Fort Bonifacio, 1634 Taguig City,
PHILIPPINES
TEL : 63-2-856-5046/5047
FAX : 63-2-856-5045

JTEKT KOREA CO., LTD.
INWOO BLDG. 6F, 145, DOSAN-DAERO, GANGNAM-GU,
SEOUL
TEL : 82-2-549-7922
FAX . 82-2-549-7923

JTEKT (CHINA) CO., LTD.
Room.25A2, V-CAPITAL Building, 333 Xianxia Road, Changning
District, Shanghai 200336, CHINA
TEL : 86-21-5178-1000
FAX : 86-21-5178-1008

KOYO AUSTRALIA PTY. LTD.
Unit 2, 8 Hill Road, Homebush Bay, NSW 2127, AUSTRALIA
TEL : 61-2-8719-5300
FAX : 61-2-8719-5333

JTEKT EUROPE BEARINGS B.V.
Markerkant 13-01, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383333
FAX: 31-36-5347212
-Benelux Branch Office-
Energieweg 10a, 2964 LE, Groot-Ammers, THE NETHERLANDS
TEL : 31-184606800
FAX : 31-184606857

KOYO KULLAGER SCANDINAVIA A.B.
Johanneslundsvégen 4, 194 61 Upplands Vasby, SWEDEN
TEL : 46-8-594-212-10
FAX : 46-8-594-212-29

KOYO (U.K.) LIMITED
Whitehall Avenue, Kingston, Milton Keynes MK10 0AX,
UNITED KINGDOM
TEL : 44-1908-289300
FAX : 44-1908-289333

KOYO DEUTSCHLAND GMBH
Bargkoppelweg 4, D-22145 Hamburg, GERMANY
TEL : 49-40-67-9090-0
FAX : 49-40-67-9203-0

KOYO FRANCE S.A.
6 avenue du Marais, BP20189, 95105 Argenteuil, FRANCE
TEL : 33-1-3998-4202
FAX : 33-1-3998-4244/4249

KOYO IBERICA, S.L.
Avda.de la Industria, 52-2 izda 28820 Coslada Madrid, SPAIN
TEL : 34-91-329-0818
FAX : 34-91-747-1194

KOYO ITALIA S.R.L.
Via Stephenson 43/a 20157 Milano, ITALY
TEL : 39-02-2951-0844
FAX : 39-02-2951-0954
-Romanian Representative Office-
24, Lister Street, ap. 1, sector 5, Bucharest, ROMANIA
TEL : 40-21-410-4182
FAX: 40-21-410-1178

BEARING PLANTS

KOYO BEARINGS CANADA INC.
4 Victoria Street, Bedford, Quebec J0J-1A0, CANADA
TEL : 1-450-248-3316
FAX : 1-450-248-4196

KOYO BEARINGS NORTH AMERICA LLC

-Orangeburg Plant-
2850 Magnolia Street, Orangeburg, SC 29115, U.S.A.
TEL : 1-803-536-6200
FAX : 1-803-534-0599

-Richland Plant-
1006 Northpoint Blvd., Blythewood, SC 29016, U.S.A.
TEL : 1-803-691-4624/4633
FAX : 1-803-691-4655

-Washington Plant-
146 Cutting Edge Court Telford, TN 37690, U.S.A.
TEL : 1-423-913-1006
FAX: 1-423-913-1008

-Dahlonega Plant-
615 Torrington Drive Dahlonega, GA 30533, U.S.A.
TEL : 1-706-864-7691
FAX : 1-706-864-8258
-Cairo Plant-
2525 Torrington Drive, PO BOX 2449, Cairo, GA 39828, U.S.A.
TEL : 1-229-377-6650
FAX : 1-229-377-9760

-Sylvania Plant-
400 Friendship Road, Sylvania, GA 30467, U.S.A.
TEL : 1-912-564-7151
FAX : 1-912-564-2101
-Walhalla Plant-
430 Torrington Road, Po Box 100, Walhalla, SC 29691, U.S.A.
TEL : 1-864-638-3683
FAX: 1-864-638-2434

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,
Chachoengsao 24180, THAILAND
TEL : 66-38-830-571/578
FAX': 66-38-830-579

KOYO MANUFACTURING (PHILIPPINES) CORP.
Lima Technology Center, Municipality of Malvar, Batangas
Province 4233, PHILIPPINES
TEL : 63-43-981-0088
FAX : 63-43-981-0001

KOYO JICO KOREA CO., LTD.
28-12, Yulpo-Ri, Koduc-Myun, Pyung Teak-City, Kyungki-Do, KOREA
TEL : 82-31-668-6381
FAX : 82-31-668-6384

KOYO BEARING DALIAN CO., LTD.
No.Il A-2 Dalian Export Processing Zone, Dalian City, Liaoning,
CHINA
TEL : 86-411-8731-0972/0974
FAX : 86-411-8731-0973

WUXI KOYO BEARING CO., LTD.
No0.89 Dicui Road,Liyuan Economic Development Zone, Wuxi,
Jiangsu, CHINA
TEL : 86-510-85161901
FAX : 86-510-85161143

KOYO NEEDLE BEARINGS (WUXI) CO., LTD.
No.85 Dicui Road, Liyuan Economic Development Zone, Wuxi,
Jiangsu, 214072 P.R. CHINA
TEL : 86-51085160998
FAX : 86-51085163262

DALIAN KOYO WAZHOU AUTOMOBILE BEARING CO., LTD.

No0.96, Liaohe East Road, Dalian, D.D Port, CHINA
TEL : 86-411-8740-7272
FAX : 86-411-8740-7373

KOYO LIOHO (FOSHAN) AUTOMOTIVE PARTS CO., LTD.
No.12, Wusha Section Of Shunpan Road, Daliang Town, Shunde
Of Foshan, Guandong Province, CHINA
(SHUNDE INDUSTRIAL PARK)

TEL : 86-757-22829589
FAX : 86-757-22829586

KOYO AUTOMOTIVE PARTS (WUXI) CO.,LTD.
B6-A Wuxi National Hi-Tech Industrial Development Zone, Wuxi,
Jiangsu, CHINA
TEL : 86-510-8533-0909
FAX : 86-510-8533-0155

KOYO BEARINGS (EUROPE) LTD.
P.0O.Box 101, Elmhirst Lane, Dodworth, Barnsley,
South Yorkshire S75 3TA, UNITED KINGDOM
TEL : 44-1226-733200
FAX : 44-1226-204029

KOYO ROMANIA S.A.
Turnu Magurele Street No.1, 140003, ALEXANDRIA Teleorman
County, ROMANIA
TEL : 40-247-306-400
FAX : 40-247-306-421

KOYO BEARINGS DEUTSCHLAND GMBH
Werkstrasse 5, D-33790 Halle (Westfalen), GERMANY
TEL : 49-5201-7070
FAX : 49-5201-707416

KOYO BEARINGS VIERZON MAROMME SAS

-Maromme Plant-
Zone Industrielle de LA-BP 1033, 7 Rue Ampere, Maromme,
76151, FRANCE
TEL : 33-23282-3838
FAX : 33-23576-6624
-Vierzon Plant-
61 Route de Foecy-BP 238, Vierzon Cedex, 18102 FRANCE
TEL : 33-24852-6200
FAX : 33-24852-6250

KOYO BEARINGS MOULT SAS
Zone Industrielle de Moult, 14370, FRANCE
TEL : 33-23127-9600
FAX : 33-23123-4693

KOYO BEARINGS CESKA REPUBLIKA S.R.O.
Pavelkova 253/5, Bystrovany, Olomouc, 77900, CZECH REP
TEL : 42-585-126-501
FAX : 42-585-126-503

KOYO BEARINGS ESPANA S.A.
Doctor Diaz Emparanza, 3, Bilbao, 48002, SPAIN
TEL : 34-94-4431400
FAX : 34-94-4440905

TECHNICAL CENTERS

JTEKT CORPORATION NORTH AMERICAN TECHNICAL
CENTER

47771 Halyard Drive, Plymouth, MI 48170, U.S.A.

TEL : 1-734-454-1500

FAX : 1-734-454-4076

JTEKT RESEARCH AND DEVELOPMENT CENTER
(WUXI) CO., LTD.
No0.1082, Qianhu Road, Hudai Town, Binhu District, Wuxi,
Jiangsu 214161, CHINA
TEL : 86-510-8589-8615
FAX : 86-510-8589-8698

JTEKT CORPORATION EUROPEAN TECHNICAL
CENTER
Markerkant 13-02, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383350
FAX : 31-36-5302656

KOYO BEARINGS USA LLC
GREENVILLE TECHNOLOGY CENTER
7 Research Drive, Greenville, SC 29607, U.S.A.
TEL : 1-864-770-2100
FAX : 1-864-770-2399

KOYO BEARINGS DEUTSCHLAND GMBH
KUENSEBECK TECHNOLOGY CENTER
Werkstrasse 5, D-33790 Halle (Westfalen), GERMANY
TEL : 49-5201-7070
FAX : 49-5201-707416

KOYO BEARINGS CESKA REPUBLIKA S.R.O.
BRNO TECHNOLOGY CENTER
Technologicky Park Brno, Techinicka 15, 61600 Brno, 61600
CZECH REP
TEL : 420-541-191803
FAX : 420-541-191801

2014.2



K0y0® CERAMIC BEARINGS AND EXSEV BEARINGS

FOR EXTREME SPECIAL ENVIRONMENTS

Value & Technology

JTEKT

VEGETABLE .
@ NK JTEKT CORPORATION N B 2 0o




	Cover
	Contents
	Products and Applications
	Development and Manufacturing Facilities
	1 EXSEV Bearings: Composition and Selection
	1 Ceramic Bearings and Special Steel Bearings
	2 Lubricants for EXSEV Bearings
	3 How to Select EXSEV Bearings
	4 EXSEV Bearings with Special Characteristics

	2 EXSEV Bearings and Other EXSEV Products
	1 Ceramic Bearings and EXSEV Bearings: Table of Specifications
	2 Ceramic Bearings and EXSEV Bearings: Table of Characteristics
	3 Radial Ball Bearings
	4 K Series Full Complement Hybrid Ceramic Ball Bearing
	5 Linear Motion Bearings
	6 High Ability Angular Contact Ball Bearings
	7 Ceramic Balls
	8 Tolerance and Internal Clearance of Ceramic Bearings and EXSEV Bearings

	3 Application Examples
	1 Clean Environments
	2 Vacuum Environments
	3 High Temperature Environments
	4 Corrosive Environments
	5 Magnetic Field Environments
	6 Electric Field Environments
	7 High Speed Applications

	4 Supplementary Tables
	1 Shaft Tolerances
	2 Housing Bore Tolerances
	3 Numerical Values for Standard Tolerance Grades IT
	4 Steel Hardness Conversion
	5 SI Units and Conversion Factors
	6 Inch / millimeter Conversion
	7 Cleanliness Classes

	Specifications Sheet
	Global Network
	Back Cover



