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Introduction of revised
new catalogue EZO-CAT. No. E2301

071 > Bearing Numbering System and Auxiliary Symbols

In recent years, the next-generation technologies such as ICT and robotics are
developing at a remarkable speed.

The bearings used in these advanced fields are expected to contribute to Material aRadiaI Clearance 4To|erance Class
light-weight, high-speed, low-vibration, long-life and energy-saving for the = = =
S ?M 5 7 A 4 7™ b o 2 B¥=8 .V — . - High Carbon Chromium Bearing Steel - Standard deep groove ball - JIS Class 0: PO (The symbol may not be displayed)
machines and the devices, and to have the capability to be applied to a wide - .
: i SUJ2: No Symbol bearing: JIS Class 6: P6
variety of applications. : 62.CO(CN) . C3. C4. C5 JIS Class 5: P5
Therefore, we have made a major change to the general catalogue enhancing - Stainless Steel — JIS Class 4: P4
c the convenience for customers which includes but not limited to the following: KS440 (QD51, ACD34): (Outer / Inner rings) ’ :;’2::?::;8 /small ball - ANSI/ABMA ABEC1 A1 (The symbol may not be displayed)
- Added the information of the characteristics of the bearing materials and the SUS440C, ACD34 (Balls) : ANSI/ABMA ABEC3 A3
B et i T MC1 0~ 5um ANSI/ABMA ABECS A5
PRECISION BALL BEARINGS necessary information for calculating the bearing life with some calculation . Standard Metric Series: H MC2 3~ 8ym ANSI/ABMA ABEC7 A7
xample . ies: ~ - -
exu'nl) es . \ ' > ‘ . MR, MF, ET and Inch Series S mgj §~1gu$ - ANSI/ABMA High-precision
- Enriched the contents of the sections for Fitting, Internal clearance and o 13~25 instrument ball bearing Class 5P: | ASP
Lubrication MC6 20~28ﬁ: Class 7P: | A7P
- Changed the layout of the product tables for easier searching for the —l
necessary products . . ]
CSSAVADEC i Ex.1 688 Hi J 77 MC3 SRL .
Ex2 F | 608 TW | 2RS MC4 | P6 | SRL Lubricants
We hope that our revised new catalogue will help you make the best choice of Ex.3 MR | 52 W | 7z MC2 | PS5 | AF2
bearings for your various needs Ex4 | S | MF | 128 W | TTS MG3 | P6 | SRL Main grease brands
e 9 Ex5 | S| ER | 1458 w | 7z8 C0 | A3 | SRL
We will continue to contribute to realizing a sustainable society through Multemp SRL (Our standard grease): SRL
Ex.6 6205 H| RJ 2RS C3 AV2 Alvania Grease S2: AV2
providing "EZO Bearings". EX; - ; ‘311045 ﬁ’ ZZ?SJ ,\;334 = ?-\E2L Barrierta L55/2 H1: L55
- T — . A2 1 | Molykote 33Mm: M3M
x.9 0 J Bl C Krytox 240AC: K24
Ex10 £ | 3-M s A2 || ISOFLEX SUPER LDS18: 5L
Bearing Tvpes I | b Beacon 325J: B32
Main oil brands
- Inch-series Single-Row Deep Groove Ball Bearing: R - -
- Inch-series Single-Row Deep Groove Ball Bearing (R AeroShell Fluid 12 (Our standard oil): | AF2
with Flange: Windsor Lube L-245X: wL2
4 - Inch-series Single-Row Deep Groove Ball Bearing
Technical Contents Page Number with Extended Inner Ring: AW
- Inch-series Single-Row Deep Groove Ball Bearing FRW
01 > Bearing Numbering System and Auxiliary Symbols------- 002 with Extended Inner Ring and Flange: % - Ceramic Balls [SisNa]: \ cB |
- Metric-series Single-Row Deep Groove Ball Bearing: | No symbol
02 > Design and Characteristics of Bearings - --------------- 003 - Metric-series Single-Row Deep Groove Ball Bearing r
with Flange:
03 > Bearing Materials -« -« coveieii 005 . gngii:;_MeIric-series Single-Row Deep Groove Ball VR Seals & Shields
L . Sapporo Precision group has a policy of N .
04 > Types and Characteristics of Cages, Shields and Seals--- 007 - Special Metric-series Single-Row Deep Groove Ball i " : : ;
yp ges, complying with Foreign Exchange and Foreign Bearing with Flange: MF ;eﬂonsSeals with Ssnap RigsioniBoth Ssldes [PSTF:]' TT:
i i i .. . i ic-seri in Single- - Steel Shields with Snap Rings on Both Sides [SUS304]: 7z
05 > Class, Tolerance and Chamfer Dimensions of Bearings 009 Trade Act and other export-related laws and Special Metric series Extra Thin Single-Row Deep er ields wi . p Ring . ides [ 1
. ) _ _ Groove Ball Bearing: - - Pressed-steel Shields on Both Sides [SPCC, SECC-NC, SUS304]: 7z
06 > Life and Load Rating -« -« -covrvvrreneien 015 regulations, and we do not export restricted . [S;‘:::‘I,ZIé:??;asee;:?nsgl-gx"a Thin Single-Row Deep ER . Contact Rubber Seals on Both Sides [NBR+SPCC]: 2RS
07 > Fitting of BEArings - -« -« cverrvmeeemnmmmeeanueens 025 products and technology in violation of such . Thrust Ball Bearing with Raceway: M - Non-Contact Rubber Seals on Both Sides [NBR+SPCC]: 2RU
. laws and regulations. Customers are requested - Thrust Ball Bearing without Raceway: F
08 > Internal Clearance of Bearings -« -----------oeeveeeees 033 to obtain export permissions from authorities
09 > Lubrication - -« - e 039 when exporting our products which are subject Bearing Basic Part No. a Cages (The symbol may not be displayed)
P . to restrictions.
10 > Limiting Speed of Bearings - -« -«+--rrvvvveeeenenn. 043 - SINGLE ROW DEEP GROOVE BALL BEARING METRIC SERIES: - Two-Piece Steel Ribbon Type [SPCC, SUS3041: J
11 > Friction TOrQUE -« -+ - v v vve oo 044 67.68.69.60, 16,62, 63 - One-Piece Steel Snap Type [SUS304, SUS420J2]: W
12 > PrEload -« -« v crrrernnemnnetn e 045 NOTET. All information, data and dimension tables in - METRIC SERIES BORE DIAMETER NUMBER: - One-Piece Nylon Snap Type [66 nylan]: ™w
this catalogue have been compiled carefully NUMBERS 1-0. DENOTE BORE DIAMETERS IN mm - Two-Piece Steel Rivet Type [SPCC, SUS304]: RJ
1 3 > Bas|c Rules for Selectlng and Handllng Bearlngs ........ 046 and have been thoroughly checked. However, 1X=1.5mm, 2X=2.5mm - Full Complement Type (Without Cage): v
) . . . no responsibility for damages/losses caused by 00=10mm, 01=12mm, 02=15mm, 03=17mm - Thrust FM Type [SUS304]: TP
14 > Problems in Bearings, and their Causes and Remedies --- 048 possible errors or omissions can be assumed. 04~96: x5 values denote bore dimensions in mm - Thrust F Type [brass]: D
15 > Damage to Bearings, and its Causes and Remedies - --- - - 049 NOTE2. We reserve the right to change specifications
and other information included in this . . . . . .
16 > Main Lubricants - -« --cccoerrerrmmmmnniiii 053 catalogue without notice. Following special bearings are also available on certain conditions upon request.

Dimension Table

Dimension Table [CONTENTS] ............................. 056

NOTE3. Copyrights to all information on this catalogue
belong to our company. Copying of the
information is not allowed without prior
permission from us.

+ FULL-COMPLEMENT BALL BEARING
- DOUBLE-ROW DEEP GROOVE BEARING
- ANGULAR CONTACT BEARING

Please contact us for details.

- DOUBLE-ROW ANGULAR CONTACT BEARING
- FOUR-POINT CONTACT BEARING
- DUPLEX DEEP GROOVE BEARING

- DUPLEX ANGULAR CONTACT BEARING

- OUTER SURCACE SPECIAL SHAPE BEARING
(SPHERICAL SURCACE, R SURFACE, V GROOVE, U GROOVE, etc.)

HIGH PRECISION BALL BEARINGS | 002

- HYBRID BEARING (WITH CERAMIC BALLS)
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b2 > Design and Characteristics of Bearings

Bearing Structure

Boundary Dimensions

Outer ring

Grease or oil

The boundary dimensions of bearings are the dimensions which indicate
the external geometry of a bearing, including the bore diameter d, outside
diameter D, width B or height T, and chamfer dimension r. These
dimensions are required when mounting a bearing on a shaft or in

housings.

gdl

- ™ O o
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:Nominal bore diameter
:Nominal outside diameter
:Nominal bearing width

:Chamfer dimensions of inner ring and
outer ring (Minimum value)

:Nominal bore diameter of shaft washer

(inner ring)

-Nominal outside diameter of shaft

washer (inner ring)

:Nominal outside diameter of housing

washer (outer ring)

- Nominal bore diameter of housing

washer (outer ring)

:Nominal height of bearing
:Chamfer dimensions of shaft washer

(inner ring) and housing washer (outer
ring) (Minimum value)

o Shield/Seal

Inner ring

Casge

Difference by Dimension Series of Bearing Cross-Section

The outside diameter and width dimension of the diameter series increase
in order from 7 — 3 to the same bore diameter dimension.

T Diameter series 0,1 <+ Width series

3 7 ~
2
0
g.— S—
B
7

L
o
g T 1
a 18 | 610 603
5 " ]
8 617 (619 | 602
3 AN

Bearing Types

G|
g

Standard

S

NR:With a locating snap ring

s

(G2:With double chamfered edge for guides

(SIS S

Jiéi

A:Double-row angular

Features of Bearings

Extended inner ring

F:With flange

&

AV:With V-groove

DB:Back-to-back duplex

V:Full complement of balls

N2:With double grooves

1)

LR:R outer surface

DF: Face-to-face duplex

FRECIION HALL BEARNGS

=

N:With a locating snap ring groove

=

C1:With single chamfered edge for guides

=

AU : With U-groove

DT:Tandem duplex

Classification by Bearing Dimensions

Load

Single-row deep groove ball bearings can support an axial load
on both sides and moment loads in addition to a radial load.
However, full complement ball bearings are for low speed radial
loads, and can only support a slight axial load.

Rotational speed

The limiting speed differs by the bearing dimensions,
manufacturing accuracy, type of cages, lubrication method,
sealing method and load.

Torque and Noise

Single-row deep groove ball bearings manufactured with high
accuracy demonstrate low torque and noise.

s Unitmm
Bearing Classification Nominal bore Nominal outer
of Our Company diameter diameter
Extra-miniature bearing d=2 D=7
Miniature bearing d=5 D<9
Small bearing d<10 D=9
Large bearing d=10 D=15

Inclination of outer ring /
inner ring

Inclination occurs between the outer and inner rings of a bearing
when there is poor accuracy of the shaft and housing, mounting
errors and deflection of the shaft. However, the internal clearance
of the bearing will allow such inclination to some extent.

Rigidity

When loads are imposed on a bearing, some elastic deformation
occurs in the contact areas between the rolling elements and the
raceways. The amount of elastic deformation changes according
to the dimensions and type of bearing and the load applied to it,

and bearings with larger dimensions demonstrate higher rigidity.

Mounting and
Dismounting

Single-row deep groove ball bearings are a non-separable
bearing therefore, it is necessary to design the shaft and housing
in consideration of periodic inspections and replacement.

Positioning of axial
direction

Bearings with flange and locating snap ring are more effective for
positioning the axial direction.

HIGH PRECISION BALL BEARINGS | 004
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03 > Bearing Materials

For the material of the outer ring, inner ring and balls, high-carbon chromium bearing steel treated with vacuum degassing is used in order to improve the
torque and noise level, as well as to extend the bearing life. Also, martensitic stainless steel is used to meet corrosion-resistant requirements.

Chemical Composition of Bearing Materials

Physical and Mechanical Properties of Materials

Material 1 ::ar?;:"; (;I:;zrium Stainless Steel Ceramic
Components Inner ring, outer ring, balls Inner ring, outer ring Balls Balls
Symbol SuJ2 (QDS}ES:AX‘(?DS " SUS440C (ﬁi?ji‘) SiaNq
C 0.95~1.10 0.60~0.75 0.95~1.20 0.60~0.75 —
Si 0.15~0.35 =1.00 =1.00 =1.00 —
Mn =0.50 =1.00 =1.00 =1.00 —
P =0.025 =0.030 =0.040 =0.030 —
S =0.025 =0.020 =0.030 =0.020 —
Cr 1.30~1.60 11.5~135 16.0~18.0 11.5~13.5 —
Chem(i;\j‘;g;m;s“i“" Mo =008 <030 =075 <030 —
Ni =0.25 =0.60 — =0.60 —
Cu =0.25 =0.20 — =0.20 —
v — =0.15 — =0.15 —
Y — — — — 3.0~4.0
Al — — — — 32~42
Ti — — — — 0.5~1.0
Hardness HRC 60~64 é'znieé”?ga‘lll(’s‘;ter ring) 58~62 59~66 HV1300~2000
SAE52100, 100Cr6, SAE51440C, AISI440C,
Similar steel grades (outside Japan) ASTM52100, BS535A99, X65Cr13, 1.4037 X102CrMo17, X105CrMo17, X65Cr13, 1.4037 —
1.3505 1.4125.1.3543
Note 1: Used for ball diameters of 0.500mm and 0.635mm.
Materials and Characteristics
Zz‘;“"‘]’z}': High carbon chromium bearing steel Stainless steel
§ Cages Low carbon steel plate (SPCC), stainless steel plate (SUS304, SUS420J2) Polyamide (66 nylon), etc. SUSj;ill.rjllze;sspzT;Z:rﬁ:fete(ézL:liion“) "
= Shields Low carbon steel plate (SPCC, SECC-NC), stainless steel plate (SUS304) Stainless steel plate (SUS304)
Seals Rubber (Nitrile rubber (NBR), fluoro rubber (FKM)) + core plate (SPCC-NP, SECC-NC), PTFE
Operating o . o . ) ) ) - P
P — 120°C or less (*Up to a maximum of 300°C is possible depending on the dimensional stabilization treatment and/or other specifications)
g Dynz;iro]:gload High About 85% of bearing steel
2
g‘ Static: load High About 80% of bearing steel
= rating
“ Friction torque Low Slightly higher than bearing steel
Application For general use & high precision For high-speed For corrosion resistance

; Specific Coefficient of Linear Expansion BT Young's Modulus | Tensile Strength Yield Point Elongation
Materials Gravity 1rc), (Brinell: HB) (MPa) (MPa) (MPa) %)
[0~100°C] : Ckgf/mm?) (kgf/mm?) Ckgf/mm?) °
208000 1570~1960
s _ o -
SuJ2 7.83 12.5x10 650~740 (21200) (160~200)
210000 1900
s _ _
KS440 7.70 10.3x10 580 (21400) (194)
200000 1960 1860
6 _
SUS440C 7.68 10.1x10 580 (20400) (200) (190)
200000 1650 1440
—6
SUS420J2 7.75 10.4x10 400 (20400) (168) (147) 12
193000 510~657 510~656
s N
SUS304 7.93 17.3x10 150 (19700) (52~67) (21~32) 50~60
Mild steel s 208000 373~4171 216~294
(C=0.12~0.2%) 7.86 11.6:10 100~130 (21200) (38~48) (22~30) 24~36
Hard steel 6 205000 539~686 333~451
(€=0.3~0.5%) 7.84 11.340 160~200 (20900) (55~70) (34~46) 14~26
Bray lron 7.30 1045107 160~180 1677265 —
Cast FC20 98100 (17~27)
iron o ot {10000) o
Spheroidal graphite cast iron 6 - 392 or more
FCD40 7.00 11.7x10 120~190 (40) 12 or more
123000 196 69
6 -
Copper 8.93 16.2x10 50 (12500) (20) 7 15~20
(Annealed) About 45 294~343(30~35) 65~75
Brass 8.50 19.1x107°® 103000 —
(Machined) 85~130 (10500 363~539(37~55) 15~50
92000 147
. —6 ~ _— o~
Zinc 7.14 31.0x10 30~60 (9400) (15) 30~40
70600 78 34
: s -
Aluminum 2.69 23.7x10 15~26 (7200) 8) (3.5) 35
Ceramic s HV1300~ 245000~314000
(SiaNa) 320 (2:5~3.3)x10 2000 (25000~32000)
Comparison Table of SI, CGS and Engineering Units
Length Mass Time Temperature | Acceleration Force Stress Pressure Energy Power
Sl m kg s K m/s? N Pa Pa J w
CGS System cm g S T Gal dyn dyn/cm? dyn/cm? erg erg/s
Engineering o2 o 2 2 2 . .
Unit System m kgf-s%/m S C m/s kgf kgf/m kgf/m kgf-m kgf-m/s
Prefixes of Sl Units
Multiples 10'® 10'° 10'2 10° 10° 10° 10? 10" 107" 1072 10°° 107° 107° 1072 | 107'° | 107'®
Prefix Exa Peta Tera Giga Mega Kilo Hecto Deca Deci Centi Milli Micro Nano Pico Femto Ato
Symbols E P T G M k h da d c m u n p f a

005 | HIGH PRECISION BALL BEARINGS

HIGH PRECISION BALL BEARINGS | 006




SJUaJU0Y [BIIUYIa L

S[eag pue spjaiyg ‘saben Jo sonsualorIRy) pue sadA] 0

04 > Types and Characteristics of Cages, Shields and Seals

Cages

FRECIION HALL BEARNGS

W: One-piece Steel Snap Type

The snap type is made by integrally molding stainless steel in press
processing. And the inner ring guided design realizes extremely high
performance with low torque during low speed rotation.

Standard ball diameter: ¢ 0.5 - ¢ 1.588

J: Two-piece Steel Ribbon Type

For the ribbon type, a ball shaped pocket consists of two parts
including a lid side and a claw side, to match the shape of the balls.
Generally, this type is ball guided and designed for reducing friction
torque during rotation.

Standard ball diameter: ¢ 1.2 - ¢4.762

Consists of a structure that presses the steel shields into the outer
ring. There is little grease leakage and less intrusion of external
contaminants.

Shields and Seals
Z7: Pressed-steel shields Z7S: Steel shields with snap rings
N
i ] l
Root shield Curl shield

Consists of a structure where steel shields are retained in the outer
ring with snap rings. There is less intrusion of external contaminants.
This is mainly used for small bearings or thin-section bearings. There
is less increase in torque, noises and temperature.

RJ: Two-piece Steel Rivet Type

This type is suitable for larger bearings with high loads applied. Two
ribbon shaped parts are riveted together to provide strength against
vibration and acceleration. This type is ball guided and designed for
reducing the friction torque during rotation.

Standard ball diameter: ¢ 4.762 or larger

TW: One-piece Nylon Snap Type

The molded nylon cage is ball guided and can endure high-speeds
with less fluctuation in the running torque. This type is basically made
from 66 nylon, but those for some bearing numbers are reinforced
with glass fiber for higher durability.Operating temperature range (-30
to +120°C).

Standard ball diameter: ¢ 1.2 - ¢ 9.525

TTS: Teflon seals with snap rings

Consists of a structure where teflon seals reinforced with glass fiber
are retained in the outer ring with snap rings. There is less intrusion
of external contaminants. This is mainly used for small bearings or
thin-section bearings. This structure allows the seal to breathe along
with the change in the internal pressure.

Limited operating temperature range: -100 to +260°C

2RS: Contact rubber seals

OOV

— - —

N4
NN

Radial contact Axial contact

Consists of a structure where rubber seals are fitted in the outer ring.
Since the rubber seal contacts the inner ring, there is very little
intrusion of external contaminants. Mainly, NBR is used for the seal
material. Limiting operating temperature range: -40 to +120°C.
Afluoro rubber (FKM) type is also available for high temperatures.
Limited operating temperature range: -30 to +230°C.

V: Full complement of balls

This type, for low-speed applications, incorporates the maximum
number of balls allowed in design to endure a heavy radial load
without use of a cage. It can only bear a small axial load because a
slot groove is located on the outer ring and the inner ring,
respectively.

007 | HIGH PRECISION BALL BEARINGS

2RU: Non-contact rubber seals

Consists of a structure where rubber seals are fitted in the outer ring.
The rubber seal does not contact the inner ring, and there is also less
intrusion of external contaminants. There is less increase in torque,
noise and temperature. Mainly, NBR is used for the seal material.
Limiting operating temperature range: -40 to +120°C.

HIGH PRECISION BALL BEARINGS | 008




05 > Class, Tolerance and Chamfer Dimensions of Bearings

Tolerances of inner ring and outer ring width of radial ball bearings Tolerances of outer ring of radial ball bearings

c_n' Unit: pm Unit: pm
(x]
= - -
ES Single plane mean hore Dey HIG . T Mean hore diameter . Dewalon i -
2 . L asingle hore Bore diameter variation in single plane - Single plane mean bore asingle L T . . Mean outside diameter
= diameter deviation " variation © - : Outside diameter variation in a single radial plane (2) -
o . diameter Visp diameter deviation outside variation (2)
=) Nominal DAdmp Vimp . Vosp
- bore B Aomp diameter Vom
(-} . A
b diameter P4 PO P P5 P4 Nominal "
d (mm) outside PO ) P5 P4
o PO P6 | P5 | P4 | Diameterseries | Diameter series Diameter series | Diameterseries | Diameterseries | PO | P6 | PS5 | P4 diameter P4
o D (mm) Sealed Sealed
o 0123 | 789 ‘ 0.1 ‘ 23 | 789 ‘ 0,1 ‘ 23 | 7,89 (0,1,23] 7,89 (0,123 Open type Open type Open type | Open type
2 PO P6 | P5 | P4 ype type PO | P6 | P5 | P4
w
-_| Over | orless | Upper | Lower | Lower | Lower | Lower | Upper | Lower Max. Max. Max. Max. Max. | Max. | Max. | Max. Diameter series Diameter series Diameter series Diameter series | Diameter series
o
2 06| 25 | 0 | =8 | 7 | =5 | —4 ) 0 | —4 )10} & ) 6 9 7 5|5 | 4| 4} 3653 2 01,23 |789| 01 | 23 | 23 | 7,89 01 [0,1,230,1,23] 7,89 (0,1,2,3 7,89 [0,1,2,3
=
3 25 10 0 —8 —7 =5 —4 0 —4 10 8 6 9 7 5 5 4 4 3 6 5 3 2 Over |orless| Upper | Lower | Lower | Lower | Lower | Upper | Lower | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max.
QO
a2 w1’ )0 | =8| -7 =5)-4)0 )41/ 86 | 9 7|5 |5 4 )4 )36 |5 32 25()| 6 | 0 | -8 | 7| -5|—-4| 0 |—4| 10| 8 | 6 |10 9|7 |59 |54/ 4]3|6/]5]/3]|2
D
=~ 18 30 0 —10| -8 | =6 | =5 0 -5 13 10 8 10 8 6 6 5 5 4 8 6 3 2.5 6 18 0 8| —7 | =5 | —4 0 —4 | 10 3 6 10 9 7 5 9 5 4 4 3 6 5 3 2
3
=) 0 | % | 0 j—12)-10) -8} -6} 0 61 12 9 1 10 8 | 8 ) 6|6 |5 9 |8 ) 4 )3 183 |0 |-9|—8|-6|-5|0|-5|12|9 |7 122|108 |6 |10/|6 /|5 5|4 7|6  3]25
o
g 50 80 0 —15 | —12 —9 —7 0 —7 19 19 1 15 15 9 9 7 7 5 1 9 5 3.5 30 50 0 —11] —9 -7 —6 0 —6 14 11 8 16 1 9 7 13 7 5 6 5 8 7 4 3
§. 80 (120 | 0 | —20| 15| —10 ) —8 | 0 | —8 | 2 | 25 | 15 | 19 | 19 | 11 |10 | & | 8 | 6 | 15 ) 11 | 5 | 4 50 | 80 | 0 [—13|—11| -9 | —7| 0 | -7 16 | 13 |10 | 20 |14 | 11| 8 | 16| 9 | 7|7 |5 |10/ 8 | 5|35
=
g 120 180 0 —25 | —18 | —13 | —10 0 —10 31 31 19 23 23 14 13 10 10 8 19 14 7 5 80 120 0 —15| —13 | —10 | —8 0 -8 19 19 11 2 16 16 10 20 10 8 8 6 11 10 5 4
g 120 | 150 0 —18 | —15| =11 | =9 0 -9 23 23 14 30 19 19 11 25 1 8 9 7 14 1 6 5
= Unit: pm 150 | 180 | 0 | —25|—18 | —13|—10| 0 | —10| 31 | 31 | 19 | 38 | 23 | 23 | 14 | 30 | 13 | 10 | 10 | 8 | 19 | 14 | 7 | 5
[72]
Inner ring (or outer ring) Perpendicularity Ass_e ml?led
i . . . . . . . . bearing inner
Deviation of a single inner ring width variation (2) Radial runout of assembled | of inner ring face | .
. X - . Lo R h ring face (back
(or outer ring) width (2) and variation of outer ring bearing inner ring with respect to
. face) runout )
Ags (0rAcs) flange width (2) Kia the hore with racewa Unit: pm
Nominal bore Ves (or Ves) and Veis S S / Perpendicularity of Outer ring width
diameter “ erpendicuia ty O pssembled bearing outer | Axial runout of outer uter ring
d (mm) Inner rin ; : Radial runout of assembled bearing outer ring AL T A0 ring face (back face) | ring flange back face LU 20
Single bearing Duplex bearing i g Inner ring Noml_nal outside K surface with respect runout with racewa of assembled bearin variation of outer ring
{or outer ring) o | o | | oo | o | o | o | diameter = to the face s y s 90" fiange width (3)
PO P5 PO P5 g Y 2 4 2 & D (ITIITI) SD o el Vcs VCIs
PO P6 P5 P4
P6 P4 P6 P4 PO P6 P5 P4 P5 P4 P5 P4 P5 P4 P5 P4
Over | orless | Upper | Lower | Lower | Upper | Lower | Lower Max. Max. Max. Max. Max Max. Max. Max. Max. Max. Max. Max. Over or less Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max.
0.6(1) 2.5 0 —40 —40 — — — 12 12 5 2.5 10 5 4 2.5 7 3 7 3 25(1) 6 15 8 5 3 8 4 8 5 11 7 5 2.5
2.5 10 0 —120 | —40 0 —250 | —250 15 15 5 25 10 6 4 25 7 3 7 3 6 18 15 8 5 3 8 4 8 5 11 7 5 25
10 18 0 —120 | —80 0 —250 | —250 20 20 5 25 10 7 4 2.5 7 3 7 3 18 30 15 9 6 4 8 4 8 5 11 7 5 25
18 30 0 —120 | —120 0 —250 | —250 20 20 5 2.5 13 8 4 3 8 4 8 4 30 50 20 10 7 5 8 4 8 5 1 7 5 25
30 50 0 —120 | —120 0 —250 | —250 20 20 5 3 15 10 5 4 8 4 8 4 50 80 25 13 8 5 8 4 10 5 14 7 6 3
50 80 0 —150 | —150 0 —380 | —250 25 25 6 4 20 10 5 4 8 5 8 5 80 120 35 18 10 6 9 5 1 6 16 8 8 4
80 120 0 —200 | —200 0 —380 | —380 25 25 7 4 25 13 6 5 9 5 9 5 120 150 40 20 1 7 10 5 13 7 18 10 8 5
120 180 0 —250 | —250 0 —500 | —380 30 30 8 5 30 18 8 6 10 6 10 7 150 180 45 23 13 8 10 5 14 8 20 11 8 5
Notes Notes

(1) 2.5 mm is included in this dimension classification.
(2) This is applicable when the snap ring is not mounted.
(3) The width variation of the outer ring of PO and P6 is based on the tolerance of the inner ring.

(1) 0.6 mm is included in this dimension classification.
(2) The deviation and variation of the outer ring width are determined based on the inner ring values of the same bearing. The variation of the outer ring width of P5 and P4 is obtained from
the table "Tolerance of outer ring of radial ball bearings".

Remarks

1. The upper tolerance of the bearing bore diameter defined in this table is not applicable to the distance within 1.2 times the chamfer dimension rsmax from the ring face.
2. ABEC1, ABEC3, ABEC5 and ABEC7 of the inch series is equivalent to PO, P6, P5 and P4 of the metric series, respectively.

3. Please contact our company when the tolerance class is P2 or the tolerance is not indicated in the above table.

Remarks

1. The lower tolerance of the bearing outside diameter defined in this table is not applicable to the distance within 1.2 times the chamfer dimension rsmax from the the ring face.
2. ABEC1, ABEC3, ABEC5 and ABEC7 of the inch series is equivalent to PO, P6, P5 and P4 of the metric series, respectively.

3. Please contact our company when the tolerance class is P2 or the tolerance is not indicated in the above table.
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Tolerances of outer ring of radial ball bearings (high-precision instrument ball bearings)

Unit: pm Unit: pm
Deviation of a single outside diameter of outer ring flange Deviation of a single outer
Nomlnallﬂange outside Aois A R G ring flange width Acis
diameter d (mm)
D1 (mm) PO P5 PO P5
P6 P4 P6 P4
Over or less Upper Lower Upper Lower Over or less Upper Lower
2.5(1) 6 125 —50 0 —25 0.6(1) 2.5 0 —50
6 18 125 —50 0 —25 25 10 0 —50
18 30 125 —50 0 —52 10 18 0 —50
30 50 125 —50 0 —62 18 30 0 —50
50 80 460 —74 0 —74 30 50 0 —120
80 120 540 —87 0 —87 50 80 0 —150
120 150 630 —100 0 —100 80 120 0 —200
150 180 630 —100 0 —100 120 150 0 —250
Notes

(1) 2.5 mm is included in this dimension classification.

Remarks

1. The lower tolerance of the bearing outside diameter defined in this table is not applicable to the distance within 1.2 times the chamfer dimension rsmac from the the ring face.
2. ABEC1, ABEC3, ABECS5 and ABEC7 of the inch series is equivalent to PO, P6, P5 and P4 of the metric series, respectively.
3. Please contact our company when the tolerance class is P2 or the tolerance is not indicated in the above table.

Tolerances of inner ring and outer ring width of radial ball bearings (high-precision instrument ball bearings)

Unit: pm
Single plane b Mean LSO Perpendicularit
glep Deviation of a | diameter Deviation of a . . Radial runout of | bearing innerring | . P . v
mean bore . - bore . . . Inner ring width of inner ring face
X single bore | variation | . single inner ring L assembled face (back face) .
. diameter . L diameter . variation s . . with respect to
Nominal bore L diameter insingle | . width bearing inner ring runout with
. deviation variation Dgs the bore
diameter A Aus plane v Qs Kia raceway N
d (mm) Fo) Visp = Sia !
ABEC5P ABEC5P ABEC5P | ABECSP ABEC5P ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC
ABEC7P ABEC7P ABEC7P | ABEC7P ABEC7P 5P 7P 5P 7P 5P 7P 5P 7P
Over | orless | Upper | Lower | Upper | Lower | Max. | Max. | Upper | Lower Max. Max. Max. Max.
— 10 0 —5.1 0 —5.1 2.5 2.5 0 —254 5.1 2.5 3.8 2.5 7.6 2.5 7.6 2.5
10 18 0 —5.1 0 —5.1 2.5 2.5 0 —25.4 5.1 2.5 3.8 25 7.6 2.5 7.6 2.5
18 30 0 —541 0 —5.1 2.5 2.5 0 —25.4 5.1 2.5 3.8 3.8 7.6 3.8 7.6 3.8

Unit: pm
. A Assembled
Single plane (_lutSIde Mean L . Perpendlcu!arlty Radial runout | bearing outer
- . diameter . Deviation ofa | Outer ring of outer ring .
mean hore Deviation of a single L outside . . . of assembled ring face
. L variation in a . single outer width outside surface .
diameter outside diameter . X diameter U - . bearing outer | (back face)
L single radial - ring width | variation (1) | with respect to . .
Nominal deviation Dos variation (2) ring runout with
A plane (2) v Acs Ves the face K
outer Dmp Vosp Dmp S ea raceway
diameter Sea
D (mm
(mm) Open type | Sealed type ABEC5P ABEC5P
ABECSP ABEC7P ABECTP ABECSP | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC | ABEC
ABEC7P ABEC5P ABEC5P Sealed Seald ABEC7P 5P P 5P P 5P P 5P P
ABEC7P ABEC7P | Opentype type Opentype type
Over |orless | Upper | Lower | Upper | Lower | Upper | Lower | Max. | Max. | Max. | Max. | Upper | Lower | Max. | Max. | Max. | Max. | Max. | Max. | Max. | Max.
— 18 0 —5.1 0 —51 | +10 | —6.1 | 25 5.1 25 5.1 0 —254| 51 2.5 7.6 3.8 51 3.8 7.6 5.1
18 30 0 —5.1 0 —51 | +1.0 | —6.1 2.5 51 25 5.1 0 —254| 5.1 25 7.6 3.8 51 3.8 7.6 5.1
30 50 0 —5.1 0 —51 | +1.0 | —6.1 2.5 51 25 5.1 0 —254| 5.1 25 7.6 3.8 5.1 51 7.6 5.1
Unit: pm
Axial runout of
- . . - . . outer ring flange
D_ewallon ofa smg!e outside Deviation of a smgle outer ring Variation of outer ring flange width | back face of
diameter of outer ring flange flange width v assembled
Nominal outside outer Aois Acis ois e
D (mm) earing
SBaI
ABEC5P ABEC5P ABEC5P ABEC5P
ABEC7P ABEC7P ABEC7P ABEC7P
Over or less Upper Lower Upper Lower Max. Max. Max.
— 18 0 —25.4 0 —50.8 51 25 7.6
18 30 0 —25.4 0 —50.8 51 2.5 7.6
30 50 0 —25.4 0 —50.8 51 2.5 7.6

011 | HIGH PRECISION BALL BEARINGS

Notes
(1) This is also applicable to the flange width variation of a flanged bearing.

Remarks

1. ABEC5P and ABEC7P is the tolerance and class of high-precision instrument ball bearings.
2. Please contact our company when the tolerance class is ABECIP or the tolerance is not indicated in the above table.
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Tolerances. of thrust ball bearings

@Tolerances of shaft washer (inner ring)

013 | HIGH PRECISION BALL BEARINGS

Unit: pm
. - Raceway to hack face
. . . . - Bore diameter variation . L
Nominal bore diameter Single plane mean bore diameter deviation L thickness variation of
in single plane . .
d (mm) Aimp shaft washer (inner ring)
Class Visp S
i
Over or less Upper Lower Max. Max.
— 18 0 —8 6 10
0] 18 30 0 —10 8 10
30 50 0 —12 9 10
— 18 0 —8 6 5
P6 18 30 0 —10 8 5
30 50 0 —12 9 6
— 18 0 —8 6 3
P5 18 30 0 —10 8 3
30 50 0 —12 9 3
— 18 0 —7 5 2
P4 18 30 0 -8 6 2
30 50 0 —10 8 2
@Tolerances of housing washer (outer ring) Unit: pm @Tolerance of bearing height Unit: pm
Outside . Deviation of the
N Nominal bore "
. diameter | Raceway to back face . actual bearing
. Single plane mean . . L diameter .
Nominal outer N variation in | thickness variation of height
. bhore diameter . . Class d (mm)
diameter deviation asingle housing washer Arg
Class D (mm) A radial (outer ring)
I plane (2) S, Over | orless | Upper | Lower
Vosp
PO, P6. P5, o 50 120 _250
Over or less Upper Lower Max. Max. P4
— 18 0 -1 8 Same as the value of Si
for d of the same
PO 18 30 0 —13 10 bearing
30 50 0 —16 12
— 18 0 —11 8
P6 18 30 0 —13 10
30 50 0 —16 12
— 18 0 -1 8
P5 18 30 0 —13 10
30 50 0 —16 12
— 18 0 -7 5
P4 18 30 0 —8 6
30 50 0 -9 7

Selection Criteria of Tolerance

Required Function

Application Examples

Tolerance Class

General precision

Small-size motors, gear mechanisms, cam mechanisms, generators, stepper motor, pinch rollers, printers, copy

mechanisms and measuring instruments

PO, P6. ABEC1., ABEC3

Low torque and slight

torque fluctuation High frequency spindles, servomotors, potentiometers, gyroscope gimbals P4, ABEC7P

High-speed operation Turbochargers, centrifugal separators, dental drill spindles, high frequency spindles, tension reels P5. P4, ABEC5P, ABEC7P

High rotational accuracy | Hard disk motors, encoders, polygon mirror motors, synchronous motors, machine tool spindles P5. P4, ABEC5P, ABEC7P

Corrosion resistance Dental drill spindles, surgery assist robots, in vitro fertilization device, peristalsis pumps P5, P4, ABEC5P, ABEC7P
Food processors, food and beverage filling machines, electric adjustable beds, robot suits for nursing care PO, P6, ABEC1, ABEC3

Chamfer Dimensions Limits for Radial Bearings

Permissible chamfer Nominal bore diameter Permissible chamfer dimensions of inner/outer rings | (Reference) Radius of rounded
dimensions of inner/outer rings d (mm) Fsmax corners of shafts or housings
Fsmin Over or less Radial direction Axial direction Famax
0.05 — — 0.1 0.2 0.05
0.08 — — 0.16 0.3 0.08
0.1 — — 0.2 0.4 0.1
0.15 — — 0.3 0.6 0.15
0.2 — — 0.5 0.8 0.2
0.25 — — 0.55 0.9 0.25

— 40 0.6 1
0.3 0.3
40 — 0.8 1
0.4 — — 0.7 11 0.4
0.5 — — 0.9 1.2 0.5
— 40 1 2
0.6 0.6
40 — 1.3 2
0.8 — — 1.2 2.2 0.8
— 50 15 3
1 1
50 — 1.9 3
— 12 2 .
1.1 0 3.9 1
120 — 2.5 4
15 — 120 2.3 15
' 120 — 3 '

Chamfer Dimensions Limits for Thrust Bearings

:r,:::,s:,:::: :rian;:::; Permissible chamfer r(::lr:sensiuns of inner/outer (Reference) Radius of rounded * E:::::g::t:::
outer rings T corners of shraﬂs or housings surface
Fsmin Radial direction and axial direction
0.05 0.1 0.05
0.08 0.16 0.08 é 8
0.1 0.2 0.1 &5
0.15 03 015 =
02 05 02 =
0.3 0.8 0.3
0.6 15 0.6 Face of
1 22 1 vt g —}
1 27 1 rs: Chamfer dimension of inner/outer rings
Remarks

1. There are no regulations for the accurate shape of the chamfered surface. However, the profile in the axial plane must not extend outside the virtual arc of the radius rsmin which contacts

the face of the inner ring and bearing bore, or the face of the outer ring and bearing outside diameter.
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06 > Life and Load Rating

Bearing Life

- The raceway and raceway surface of the inner/outer rings of the bearing continuously receive a repeated load, when rotated with a load applied. This
causes material fatigue that results in a damage called flaking. The total rotational frequency to this point is called rolling fatigue life.

- The life of a bearing is based on a statistical value because there is a considerably large variation even though the same dimensions, material and heat
treatment processing method are used to operate the bearing under the same conditions. Therefore, generally, the total rotating speed in which 90% of the

bearings can be operated without the occurrence of flaking is called the basic rating life.

Basic Dynamic Load Rating

The basic dynamic load rating is the constant load applied in a direction under which the basic rating life of the bearing reaches 1 million revolutions. This is
the centric radial load in radial bearings, and the centric axial load in thrust bearings. Also, for duplex bearings that consist of two single-row radial bearings
with adjusted standouts, the basic dynamic load rating is converted by about 1.62 times that of a single-row bearing.

Life Equation

The relationships between the basic dynamic load rating, dynamic equivalent load, and the basic rating life of ball bearings are as follows.

Total rotating speed

Lio= (C/P) *x10° (Revolutions)

Operating hours

Lion= (C/P)*x16667/n (hours)

Distance

Liog=mxDxL10x107° (km)

Minimum basic dynamic load rating for operating conditions

Crmin="Px (L10nx1/16667) " (N)

Lion can be obtained by the following equation using life factor (f,) and

speed factor (fy).
Lion=500xf,’, f,=f,xC/P, f,=(33.3/n)"®

@How to select basic rating life Lion

e Lyo=basic rating life (rev)
® Lyon=hasic rating life (h)
® Lyog=hasic rating life (km)
o P=dynamic equivalent load (N)
% Expressed as P; in radial bearings and P. in thrust bearings
® C=hasic dynamic load rating (N)
% Expressed as C; in radial bearings and C. in thrust bearings
® Crin=minimum basic dynamic load rating (N)
e n=rotating speed (min")
o D=rotating body outside diameter dimension (mm)

Operating Conditions of a Machine

Basic rating life (h) Lion

In the case of low frequency of use

500

In the case of no great effect when a machine used for a short time or intermittently fails

4,000~8,000

In the case of great effect when a machine used intermittently fails

8,000~12,000

When a machine is used for 8 hours per day without being in full operation at all times

12,000~20,000

When a machine is operated full time 8 hours per day

20,000~30,000

When a machine is continuously operated 24 hours per day

40,000~60,000

When a machine is continuously operated 24 hours per day, and absolutely no stoppage due to failure is allowed

100,000~200,000

Selection method of bearings in consideration of life for the operating conditions
When a large dynamic equivalent load P close to the basic dynamic load rating C is applied to a bearing, the bearing life is reduced in a very short time.
However, when a bearing rotates at a high speed with high acceleration, or beyond the limiting speed x 0.5, it is necessary to set to P/C > 1% in general, in
order to prevent the occurrence of damage due to the sliding of the balls and the raceway surface.

A suitable bearing type must be selected based on Cuin = Px(L10nxn/16667)

P, rotating speed n) and the required lifetime Lion in advance.

13

by clarifying the operating conditions of the machine (dynamic equivalent load

As shown in the following table and graph, generally, it is necessary to consider selection of a bearing using [dynamic equivalent load] / [dynamic load

rating] = P/C = [normal load ratio: 6 to 12%] as a guide.
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Dynamic Equivalent Load Ratio: P/C and Life Ratio

When P/C and n are known, rating life: L1o, can be obtained easily using the following
graph.

Dynamic Equivalent Load: P, Rotating Speed: n and Minimum Basic
Dynamic Load Rating: Cin

103, LOT
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n e — e PiC=1E0%

Rotating Speed: n (min”)

Dynamic Equivalent Load Ratio: P/C, Rotating Speed: n and Rating life: Lo

If P-and n are known based on Lion= 50,000 hours as a reference, the minimum basic
dynamic load rating: Cmin can be obtained easily using the upper right graph. It is
recommended to select a bearing type with a basic dynamic load rating: C higher than
this Cmin. However, rotating speed: n must not exceed the limiting speed of the selected
bearing type.

Modification of Life Equation

Generally, the life can be calculated by the above equation, however, it is insufficient when a high reliability of 90% or more is required depending on the
application. Since the fatigue life of bearings has been prolonged due to improved bearing steel in recent years, and the relationship between the lubricant
and the bearing life has also been clarified, the following modified life equation is used in 1IS0281.

Lq: Modified rating life [life when the level of reliability is based (100—n) %]
L1o: Basic rating life (rev)

L ,=a;xa,xa;xL,

a;: Life modification factor for reliability

a.: Life modification factor for bearing characteristics
(1) Life modification factor for reliability a; aq: Life modification factor for operating conditions
When calculating the life with a reliability of 90% or more, modify the value according to the following factor as.

@Values of life modification factor for reliability a,

Reliability (%) 90 95 96 97 98 99 99.2 99.4 99.6 99.8 99.9 99.92 99.94 99.95

Reliability Factor as 1 0.64 0.55 0.47 0.37 0.25 0.22 0.19 0.16 0.12 0.093 0.087 0.08 0.077
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(2) Life modification factor for bearing characteristics a.

When the fatigue life is prolonged due to improvements in the manufacturing method and heat treatment condition, etc. of the bearing material, modify the value
according to the life modification factor for bearing characteristics a.. In the case of the standard bearing material of our company, modify the value to a,=1.

(3) Life modification factor for operating conditions a;

In the operating conditions of a bearing, the modification factors which originate in the conditions of the lubrication, temperature and load, etc. is called “the
life modification factor for operating conditions as. In the case of favorable lubrication conditions, where there is no metal contact due to a lubricating film
applied between the raceway surface and balls, and dynamic viscosity of lubricant is above 13 mm?/s (13cSt), then as=1 is used for the effect of the
lubrication on the life.

When the operating conditions are not favorable (dmn = 10,000, deterioration of lubricant, large inclination of inner/outer rings), as<<1 is used. If the
operating temperature exceeds 120°C, the life becomes shorter because the dimensional change becomes larger, and also the hardness deteriorates. The
operating temperature and the life modification factor in such a case are based on the following table.

Remarks: dmn is the rolling element pitch circle diameter (mm) x rotating speed (min™).

@Dimensional Stabilization Treatment

The dimensional change of a bearing with normal heat treatment applied becomes
larger at temperatures exceeding 120°C. Although a reduction in the basic dynamic
load rating due to the deterioration of the hardness is unavoidable, the dimensional
change can be suppressed even at high temperatures by performing a dimensional
stabilization treatment.

@Value of temperature factor f;

' ~ | |
| High carbon chromium bearing steel
08

Stainless SN\
06

=
— o N . . .y, .
2 | Dimensional stabilization
s N\ treatment symhol U e s B
> |
S04 ; .
| Maximum operimng 150 200 250 300
| temperature (°C)
0.2 |
i
0!

10 150 200 250 300
Operating Temperature (°C)

System Life of Multiple Bearings

The basic rating life of each bearing has a probability of 90%. The system life of multiple bearings becomes even shorter than the shortest basic rating life of
each bearing. Considering all the bearings being used as one bearing system, the system life can be obtained by the following equation.

1
1 1 1

( w9t 09t ot To75 )10
L, L, L,

L =
L=rating life of entire bearing system
L1, Ly, Ls...Ly=rating life of each bearing

Basic Static Load Rating

When a certain static load is applied to a bearing, a local permanent deformation of an indent shape occurs in the contact portion between the balls and
raceway surface. This permanent deformation causes a poor rotating condition that also increases noise and vibrations, therefore, the basic static load rating
Co is defined as follows as a reference of the acceptable static load. The basic static load rating of a ball bearing is the static load where the calculated contact
stress becomes 4200 MPa (429kgf/mm?) in the contact portion between the balls and raceway, and the sum of the permanent deformation produced
between the balls and raceway becomes about 1/10000 of the ball diameter. The value of the basic static load rating C, is expressed as Co: for radial bearings
and G, for thrust bearings. In addition, the C, of duplex bearings that consist of two single-row radial bearings with adjusted standouts is converted by twice
that of a single-row bearing.
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Calculation of Bearing Load

The loads applied to the bearings include drive loads, such as belts and gears, loads that occur in a machine during operation, and the self-weight of
equipment supported by bearings. When a bearing is used, it is difficult to obtain the entire load accurately as the bearing load, because different levels of
vibration and impact loads are applied. Normally, the load is obtained by multiplying the various factors based on the experience acquired conventionally
with the calculated load value obtained theoretically.

(1) Load factor, gear factor and belt factor

The radial load and axial load applied to a bearing can be obtained by a theoretical calculation. However, the actually applied load becomes larger than the
calculated value due to the vibration and impact of the equipment, therefore the load is obtained by multiplying the factors as follows.

. F: actuall lied | N
Gear drive F=fu+fo-Fe actua y.app ed load (N)
Fe: theoretically calculated load (N)
Belt and chain drive F=fy-fo-Fe fu: load factor
fq: gear factor
fo: belt factor
@Load factor f.
Operating Conditions Examples fu
No impact Motors, machine tools, meters, conveyors 1~1.2
Light impact Fans, cranes, compressors, pumps, elevators, paper-making machines 1.2~15
Strong impact Rolling mills, crushers, drop hammers, vibrating filters 1.5~3
@Gear factor f, @Belt factor f,
Type of Gears fy Type of Belts f,
Precision gears 1.0~11 Flat belts (without tension pulley) 4.0~5.0
[Pitch error =0.02mm, shape error =0.02mm] ’ '
Flat belts (with tension pulley) 2.5~3.0
Ordinary gears 11~13
[Pitch error=0.1mm, shape error =0.1mm] ) ’ V-belts 2.0~25
Toothed belts 1.3~2.0
Chains 1.2~15
(2) Load distribution on bearings
d As shown in the figure, when radial loads F; and F, are applied, the load distributed
e . a . on Bearing | and Bearing Il can be obtained by the following equation.
= - b | Fry=C/axF,—e/axF,
j W _ Frp=b/axF,+d/axF,
uy 4
3 y 3
~—F FRr2 F1 FRi
! Bearing Il Bearing |

F2
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(3) Average load of fluctuating load Dynamic Equivalent Load
When the scale and direction of the load applied to a bearing fluctuates, it is necessary to obtain the average load so that it becomes equal to the bearing life

-
- under its loading condition. Although the load condition is not constant when a bearing is actually used, there are many cases where the load is a combination of the radial load and axial
g load. In such a case, it is necessary to calculate the load so that the direction and scale become constant. The calculated virtual load is called dynamic
- i st Pm=A Pz+B Py equivalent load P, and is expressed as P; for radial bearings and P, for thrust bearings.
=
g Pi/P:| 0 |02]|04|06|08]1.0
a- C Tt 11 . .
1. Circular and elliptical shapes A |0.84|0.83|0.82|081[0.79|0.78 (1) Radial bearings
3 NN VL.
-
5 0 4 B 0.16(0.1710.180.190.21 | 0.22 Single-Row Bearings Double-Row Bearings
= : ] - Axial Load F E F E
= a a a a
S 2. oineand cosine shapes A |075|0.73|0.70|0.68 |0.66 | 0.64 RERE Ratio F=°¢ F>e F =€ E >¢ ¢
'
§ B 1| B [0.25[0.27|0.30|0.82(0.34|0.36 F.
El iZD,2
2 - -
LU A |o0.68|0.64|0.60|0.56|0.53]0.50 0172 23 23 019
/‘\/\ 0.345 1.99 1.99 0.22
B [0.32|0.36|0.40 [0.44 | 0.47 | 0.50 D ball | 099 M v 026
ee;;g;g%z ¢ 103 1 0 0.56 155 1 0 056 155 0.28
A Lihas 1.38 1.45 1.45 03
" A 0.63|0.60|0.57 [0.54|0.52 |0.50 207 1.31 1.31 0.34
TAVAVANR W WA 3.45 115 115 038
5 Pr—| B |0.37]0.40(0.43|0.46 |0.48|0.50 517 104 104 042
6.89 1 1 0.44
s A |0.56(0.50|0.45|0.42|0.38 | 0.36 F, Single-row | Double-row
\M/ '\]\[\l\ ) ZD,2 bearings bearings
= L i S N
P ]
0 i B [%4% 0:90(0.55 | 9,98 | 0:62 1 0.64 0172 2.3 2.78 3.74 0.19 0.23
6. Cirol Telictical<h 0.345 1.99 2.4 3.23 0.22 0.26
ITCLharalg, cRipHeal shapes A |0.38|0.32]0.27|0.25|0.23|0.22 0.689 171 2,07 2.78 0.26 0.3
W N A_K ok 1.03 ! 0 056 1.55 ! 1.87 078 252 0.28 0.34
= | e L B
i =5° 1.38 1.45 1.75 2.36 03 0.36
Pl 3 82|o. .73]0.75|0.77 | 0.7 a
0 ’ s e i e - 2.07 1.31 1.58 213 0.34 0.4
: 345 115 1.39 1.87 0.38 0.45
7 Bscuatfuctiagons s . ; 5.17 1.04 1.26 169 042 05
Pr= A/ Piniti+Pznztz+-----PaMnt 6.89 1 1.21 1.63 0.44 052
niti+natatee--- +Mntn
|# 0172 1.88 2.18 3.06 0.29
O nuis s, " | = Matrtnatzds+0aln 0.345 171 198 278 032
t1+te+e-+tn 0.689 1.52 1.76 2.47 0.36
8. Active state of static load and 103 1 163 229 0.38
s 1 —1n°
S iations load ot the San e tHe a=10 1.38 1 0 0.46 1.34 1 1.55 0.75 2.18 0.4
P1: Rotational load Angular 2.07 1.23 1.42 2 0.44
P2: Stalic load (P2 > P1) . . contact ball 3.45 1.1 1.27 1.79 0.49
Pu= P1+P1P2+P2 bearings 5.17 1.01 117 1.64 0.54
5 " PPz 6.89 1 116 163 054
./ %
SN} 0172 147 165 239 0.8
i e 0.345 14 1.57 2.28 0.4
— 0.689 13 1.46 2.1 0.43
9. Oscillating load
go: Miniml?m critical oscillating angle 1.03 1.23 1.38 2 0.46
8 : Actual oscillating angle (8> 80 a=15° 1.38 1 0 0.44 119 1 1.34 0.72 1.93 0.47
2.07 112 1.26 1.82 05
g 11 Note: §'& g 200 345 1.02 1.14 1.66 0.55
Pm= [m} i [Z = number of balls ] 517 1 1.12 1.63 0.56
6.89 1 1.12 1.63 0.56
a=20° — 0.43 1 1.09 0.7 1.63 057
a=25° — 0.41 0.87 0.92 0.67 1.41 0.68
a=30° — . 0 0.39 0.76 ] 0.78 0.63 1.24 0.8
a=35° — 0.37 0.66 0.66 0.6 1.07 0.95
a=40° — 0.35 0.57 055 057 0.93 1.14
a=45° — 033 05 0.47 0.54 0.81 1.34
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Dynamic equivalent radial load P, of a radial bearing is expressed by the following equation.

P.=dynamic equivalent radial load (N) X=radial load factor
Fi=radial load (N) Y=axial load factor
F.=axial load (N) Du=ball diameter (mm)
i=number of rows of balls Z=number of balls per row

P.=XxF+YxF,

(2) Thrust bearings
Dynamic equivalent axial load P. of a thrust bearing is expressed by the following equation.

P, = F. (when a = 90°)

3% Contact angle a of our thrust bearing is 90°.

Static Equivalent Load

The virtual load of the combination of the radial load and axial load that is received when the bearing is static (including very low speed rotations) which is
calculated to ensure that the direction and scale become constant is called static equivalent load Po and is expressed as Po for radial bearings and Pq, for
thrust bearings.

Static equivalent axial load P, of a thrust bearing is expressed by the
following equation.

The higher value of static equivalent radial load Po: of a radial bearing is
used among the values calculated by the following two equations.

P, =0.6xF,+0.5xF,. P,=F, Pea=F. (When a = 90°)

% Contact angle a of our thrust bearing is 90°.

Safety Factor

The acceptable static equivalent load of a bearing is determined by the basic static load rating, however, the usage limitations of a bearing differ by the
operating conditions and required performance. Therefore, in order to examine the safety integrity, the value can be calculated by the following equation
using an experiential safety factor.

f;=Co/Po fs=safety factor
Co=basic static load rating (N)
Po=static equivalent load (N)
Operating Conditions fs (min)
Normal operating conditions 1.0
Impact load 1.5
Quiet and high precision rotation is required 2.0
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Applied Calculation for Life and Load

@Calculation Example 1

FRECIION HALL BEARNGS

Assuming that the bearing bore diameter = 10mm, outside diameter = 20mm, and width = 5mm are for the space to assemble a bearing, and the load
condition is F; (radial load) = 120 N and rotating speed n = 1200 min™, select the type of single-row deep groove ball bearing with a life factor f,=4.

Obtain speed factor f, as follows

Bearings with such a basic dynamic load rating selected from the dimensions table are as
shown in the table below:

£ (33.3 )1/3= <33.3 )1 * 0303
n 1200 ’ Bore Diameter Outside . Basic Dynamic
c LGl (mm) Diameter (mm) LY Load Rating (N)
T
If G, is obtained from the equation <fh=fnx ?), 625 5 16 5 1730
the following equation holds:
697 7 17 5 1610
Com % xP= 0;03 X120 = 1584N 6800 10 19 5 1720
n N

@Calculation Example 2

Select the bearing that has the smallest bore diameter, when selection conditions for the bearing are as follows: Material: SUJ2, Deep groove ball bearing: 60

series, Required life time: 10,000 hours or more, Radial load F.=150N, Axial load F,=20N, Rotating speed n = 5000 min™.

Calculate P; (the temporary dynamic equivalent radial load) as
follows:

Fa 20
= =01
Fo 10 O

Since this is smaller than any "e" value in the table, the following
equation can be considered: P,=F.=150N.

Obtain Cin (the minimum basic dynamic load rating for operating
conditions) as follows:

173
Cmin=Pr % ( Lo %X W)

=150 (1oooox %)L ’ 163N
B 16667/

The bearing number with the smallest bore diameter whose C; is
2163N or higher and the material is SUJ2 in the 60 series will be 606.

Calculate the value of P, (dynamic equivalent radial load of 606), and
check that the P, obtained first (temporary dynamic equivalent radial
load) is correct.

The axial load ratio of 606 is as follows:

Fa _ 20
iZDw? 1x6x3.5°
From above, the following equation is obtained:

0.272-0.172
~ 0.345-0.172
Thus, from

=0.272

% (0.22-0.19) +0.19=0.207

% =0.13<e , the equation P,.=F=150N

is derived, which indicates that the temporary dynamic equivalent
radial load obtained first is correct.

@Calculation Example 3

What is the average radial load when the following variable radial load is applied?

P,=300N, n,=1800min~", t,=10(s)
P,=100N. n,=3000min~", t,=15(s)
P,=200N, n,=1000min~", t,=20(s)

Obtain Py, from Eq. (3) 7 of "Gradual fluctuations":

Pn= As/ 300°x1800%10+100%x 3000 X 15+200°x 1000 20
1800%10+3000 X 15+1000% 20
=203N
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@Calculation Example 4

Lio= (ﬂ)s x10°=2710x10° rotations:
0= 279 = rotations:

Lio=for the following also can be obtained in the same way:

FRECIION HALL BEARNGS

@Calculation Example 6

What is the life time L1on, L1n Where a stainless steel deep groove ball bearing 6706H 2RU is continuously operated at Radial load F, = 100 N, Axial load F =

= What is the system life when the following radial rotational load and radial static load are applied to 6000HZZ, 6202HZZ and 6304HZZ?
[x]
g 40 N, Speed n = 1800 min™'? Also, what is the grease life when 6706H 2RU is continuously operated at a bearing temperature of 80°C under the same
s conditions?
2 Part No. Radial Rotational Load (N) Radial Static Load (N)
=
@
o 6000HZZ 100 250 For 6706H 2RU: G, = 969 N, and Co = 757 N
6202HZZ 200 400 Ball used: Dy, = 1.588 mm, Z = 24 balls
S According to the table of Dynamic Equivalent Load (Radial Bearings - factors X and Y of deep groove ball bearings) in this section, it becomes:
— 6304HzZ 500 800
& Fa _ 40 B
5 , , _ , , , , , , 7D Txzaxisey 000!
— Obtain P, from Eq. (3) 8 of "Active state of static load and rotational load at the same time," and Lo from the equation for "Life equation (operating hours)":
o
=4 0.661-0.345
=———X(0.26-0.22)+0.22=0.257
g In the case of 6000HZZ: 0.689-0.345 ( )
=
<« 2 2
100°+100%250+250 Fa 40
= = — =—=04>e=0.257
m 100+250 27N Fr 100 ¢
As G, of 6000HZZ is 3890N, the following equation holds: Therefore, y= (()).22;:(()).?155) % (171-1.99) +1.99=1733

According to X = 0.56, Y = 1.733 and the equation of dynamic equivalent radial load, the following equation holds:

r = 0.56 X100+1.733X40=125N

Part No. P (N) C: (N) L1o (rotation) Therefore, the following is obtained from the equation for life equation (operating hours):
6202HZZ 467 6490 2684x10° 3
1
Lion = (—969 ) X —6667 =4313hours
6304HZZ 992 13500 2520x10° 125 1800
i i iahili — iahility i 0/ -
Thus, the following is obtained from the equation for the system life of multiple bearings Lsn can also be obtained as follows according to the reliability factor a, = 0.25 when the reliability is 99%:
L= 1 Lin=0.25%L1onh=0.25%X4313=1078 hours
1 l l 9/10 . . . . . . X i \
( (2710%105) 1079 + (2684%10°) 109 + (2520%10°) 1© 9) When general purpose grease is applied, the grease life can be obtained according to Eq. (8) of "09. Lubrication":
— 6 :
9804107 rotatons logL = 6.1-4.4x10°x 125000 - 3125 X (% - 0.04)
- <0.021 -1.8x108x 125000) X80
@Calculation Example 5
=3772
What is the lifetime Lion when radial load 150 N is applied to 68827, and oscillates 1,000 time per minute at an oscillating angle of 30°? L =104~ 5916 hours

68877 uses 10 ¢p2-mm balls. C; is 1260N.

fo= =—— =20"- - - minimun critical oscillating angle

Since # =30° > 6@ o= 20°, it can be used.

Obtain Py, from Eq. (3) 9 of "Oscillating load":

30 173
Pm= (m) x150=83N

L1on is obtained from the equation for life equation (operating hours):

1260)3 16667
1260\, 16667 _

Lion = < = 58309hours
83 1000
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07 > Fitting of Bearings

The Importance of Fitting

The function of a bearing can only be utilized to the full when it is fitted appropriately to a shaft and a housing. If there is insufficient interference on the
fitting surface, the ring will become misaligned in the circumferential direction to the shaft or the housing. This phenomenon is called "creep," which may
cause significant wear to the fitting surface, and damage the shaft or the housing. In some cases, this may even allow worn-off debris to enter the raceway,
which may result in vibration and abnormal heating. In general, creep is generated on the ring where interference fit is used.

In order to prevent creep from taking place, necessary interference should be provided to the ring that receives the rotating load. Normally, interference is
not provided to a ring that receives a static load. However, it is recommended to use an interference fit for both the inner and outer rings when using the
bearing for applications subject to severe vibration.

Fitting between bearing.and housing

Conditions (integrated housing)

Travel of outer ring in

Housing tolerance class

Rotating ring Load Load conditions Fitting
Inner ring Static
Inner ring rotating load Inner ring interference fit

Outer ring /‘\ Rotating Outer ring static load Outer ring clearance fit

A Ea .~

Zh 4

A ~ [

“

2\ 7

A=
Outer ring Static

4 /N 7

% 2

" —

“ 74

A Z

=

Quter ring rotating load Inner ring clearance fit

Inner ring Rotating Inner ring static load Outer ring interference fit
When load direction changes or there is an Rotating or static Indeterminate direction load Inn('er and outer r.lngs
unbalanced load interference fit

Fitting between bearing and shatt

axial direction Thin-section Other
Various loads Can travel easily H6 H7
Light or normal load Can travel easily H7 H8
Temperatures of inner ring and shaft increase Can travel easily G6 G7
Inner ring rotating load
Cannot travel in principle K5 K6
Precise rotation in light or normal load required
Can travel JS6 J6
Quiet operation required Can travel easily H6 H6
Light or normal load Can travel normally JS6 J7
Normal or heavy load Cannot travel in principle K5 K7
Indeterminate direction load
Large impact load Cannot travel M5 M7
Light or fluctuating load Cannot travel M5 M7
Normal or heavy load Cannot travel N5 N7
Quter ring rotating load
Thin-section housing and heavy load or large impact load Cannot travel P6 P7
Fitting between miniature/small ball bearing (d < 10 mm) and shaft
Unit: pm
Single plane mean bore diameter | Dimensional tolerance of .
i : deviation (Aump) bearing diameter LI
Load conditions Bearing tolerance class 4y g
Maximum Minimum Maximum Minimum Interference Clearance
Mid to high speed | A5P A7P P5 0 -5 +2.5 —25 7.5 2.5
Light to normal
Inner ring rotating load P4 0 —4 +25 —25 6.5 25
load
Low speed A5P A7P_P5 0 -5 —25 —75 2.5 7.5
Light load P4 0 —4 —25 -75 15 75
Outer ring rotating | Low to high speed ASP. A7P. PS5 0 =5 —25 =75 2.5 5
load Light load P4 0 —4 —25 -75 15 75

. . . Shaft tolerance class
Conditions (steel solid shaft) Shaft diameter range : -
Thin-section Other
) ) d=18 h5 js5
:;)lg‘l;t load of 0.06 C: or less and fluctuating 18=d=30 hs is5
Inner ring rotating load or indeterminate 30=d=50 h5 js5
direction load d=18 is5 i5
Normal load of 0.06 to 0.12 C: 18=d=30 js5 k5
30=d=50 jsb k5
The inner ring must be able to travel over Applicable to all shaft
; ) g5 g6
the shaft easily diameters
Outer ring rotating load
The inner ring does not have to travel over Applicable to all shaft
; ) h5 h6
the shaft easily diameters
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Fitting between miniature/small ball bearing (d < 10 mm) and housing

Housing bore dimensional tolerance

FRECIION HALL BEARNGS

- Unit: pm
(-]
E-. Single plane mean outside | Dimensional tolerance of - 3 Single plane mean outside diameter deviation of bearing (PO class) Unit: pm
8 Load conditions Bearing tolerance class diameter deviation(Aomy) | housing bore diameter Diameter
7 e
S Maximum | Minimum | Maximum | Minimum | Interference | Clearance classification
% (A;"; E6 | F6 | F7 | G6 | G7 | H6 | H7 | H8 | J6 | J7 | JS6 | JS7 | K5 | K6 | K7 | M5 | M6 | M7 | N5 | N6 | N7 | P6 | P7
2 ASP.ATP. P5 (31). P4 (3:2) 0 -5 +5 0 0 10 More | gy jess |
Mid to high speed than
) - _
3 t)'gg”"”"rma' P(18<D=30) 0 6 o 0 0 B o | qp |0 |43 27| 434 | 17 | 424 | 11 | 418|427 | 46 |+10| | | 42|42 | +6 | —4 | —4| 0 | =8| 9 | —5 |15 —11
m P4(18=<D) 0 —4 +5 0 0 9 —8 |+32|+16|+16| +6 | +6 | 0 0 0 | —5|—-8| a —6|—9|—12|—12|—15| —18 | —17 | —20| —23 | —26 | —29
= Inner ring rotating =
3
tg load ASP_ATP.P5 (1) P4 (32) 0 5 +25 95 05 75 18 30 0 +53 | +33 | +41| +20 | +28 | +13 | +21 | +33 | +8 | +12 65 2105 +1 |42 |46 | 5| -4 0 |—12|—-11| =7 | —18|—14
=+ —9 | +40|+20|4+20| +7 | +7 | O 0 0 | =5|—-9 —8 | —11|—15|—14 | —17| —21 | —21| —24| —28 | —31| —35
=3 L d
s L.(’Wh slpee P5(18<D=30) 0 -6 +25 —25 25 85
= ight load 30 50 0 +66 | +41 | +50 | +25 | +34 | +16 | +25| +39 | +10 | +14 8 |+125 +2 | +3 | +7 | 5| -4 | 0 |—13|—12| =8 |—=21|—17
< P4(18=D) 0 —4 +25 —925 25 6.5 —11 | +50|+25|+25| +9 | +9 0 0 0 —6 | —11| |7 | =9 | —13| —18|—16| —20 | —25| —24 | —28 | —33 | —37 | —42
ASP.ATP.P5 (1) P4 (3%2) 0 _5 195 o5 95 75 50 %0 0 | +79|+49 | +60 | +29 | +40 | +19| +30 | +46 | +13| +18| o | .| +3 | +4 | 49| —6 | =5 | 0 |—15|—14] —9 |26 21
Outer ring rotating Low to high speed —13 | +60|+30|+30|+10|+10| O 0 0 —6 | —12| 7 | © —10|—15|—21|—19| —24| —30 | —28 | —33 | —39 | —45 | —51
= — _
load Light load P5(18<D=30) 0 6 +25 2.5 2.5 8.5
P4(18=D) 0 —4 +25 —2.5 2.5 6.5
Note: Correlation diagram of shaft/housing and bearing
(1) applies to Class P5 (size: 18 = D).
(2) applies to Class P4 (size: 18 < D = 30).
f&-(/////////////////////////////////
. . Ea Fd VAN Sl S S S A S e g ///////////// /////////////;////
Shaﬂ dlmen3|0na| t("erance — " i Housing - /// //// /x/ /////////////
P A AR IR SR ST R S A S o
Fe £ LS s £
. . L . A S T
3 Single plane mean bore diameter deviation of bearing (PO class) Unit: pm ) VS ARI S L E RS
. ] Bearlng . A WA
Diameter r_,z_/_/_/_,/..\/.‘../c_,.c../_/_g_/_,u,ajl D] o e e | e Kiv oy _ -[/_--(/—/—/—//—//—/—
classification | T #52  a i f MS M6|7 J
"™ | d6 | e6 | 6 | g5 | h5 | h6 | h7 | h8 | h9 |h10 | js5 | js6 | j5 | j6 | j7 | k5 | k6 | k7 | m5 |m6 | n6 | p6 | 6 | 7 Quterring | 7.7 0 0, 070 0
(X) ] P I3 AV A LA ST
More tolerance [.7,7,7,7.", ~ L
than Or less il oy
3 6 0 —30|—20|—10| —4 | O 0 0 0 0 0 25| +4 +3 |46 | +8| +6 | +9 |+13| +9 | +12|+16| +20| +23 | +27 ! ;
—8 |—38|—28|—18| —9 | =5 | —8 |—12|—18|—30 | —48| | T | —2 | —2 | —4 | +1 | 41 | +1 | +4 | +4 | 48 | +12|+15|+15 | i . i i i
6 10 0 —40|—25|—13| =5 | 0 0 0 0 0 0 3 | 445 +4 | +7 |+10| +7 | +10|+16 | +12 | +15| +19| +24 | +28 | +-34
—8 |—49|-34|—-22|—11| —6| —9 |—15|—22 | —36 | —58 T =2 =2 | 5|+t |+1 | +1|+6]|+6 |+10|+15|+19|+19 !
0 |-50|—32|—16| -6 0 | 0| 0| 0| 0]oO 45 | 48 |+12| 49 [ +12| 19| +15| +18 | +23 | +29| +34 | +41 P S
10 18 +4 +55 P 7 AT A L LSS
—8 | —61|—43|—27|—14| =8 | —11|—18|—27|—43|—70 —3|=3|—6|+1|+1 |+ | +7 | +7|+12|+18|+23|423 R A, o e e
T g5 g6 h5 h6 h7 hg )
18 30 0 —65|—40|—20| =7 | O 0 0 0 0 0 w45 | 465 +5 | 49 [+13| +11 | +15|+23 | +17 | +21 | +28 | +35| +41 | +49 i W R T, S e
—10 |—78|—53|—33|—16| —9 |—13|—21|—-33|—52|—84 |~ || —4 | —4| -8 |42 | +2 | +2 | +8 | +8 |+15|+22|+28|+28 .
Inner ring
20 50 0 | —80)=50=25| =9 0 | 0 | 0 | 0 | 0 | 0| | o|+6 +11)+15/+13]+18|+27|4+20| +25 +33| +42| +50 +59 tolerance
—12 | —96|—66 | —41|—20|—11|—16|—25|—39 | —62 |—100] ~ | ~ 5| =5 |[—=10| +2 | 42 | +2 | +9 | +9 | +17 | +26| +34 | +34
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Calculating the Fit

The optimum fit should be selected for each application after considering a number of conditions such as the load size, rotation conditions, temperature
conditions, and how the bearing is mounted/dismounted. Be sure to allow a greater interference than normal when a bearing is mounted on a thin housing,
soft material, or a hollow shaft.

(1) Load size and interference

The interference between the shaft and the inner ring decreases when a radial load is applied. The amount of decrease can be obtained by the following
equations, and the larger value should be adopted.

(4) Surface pressure and maximum stress of fitting surface

If a bearing is mounted with interference, the ring will not break and remain secure provided the circumferential direction stress of the fitting surface is 120

MPa (12 kgf/mm?) or less.

Surface pressure P, (MPa)

Adr=0.08x (d/BxF,)**/1000 (mm)
Adr=0.02xF/B/1000 (mm)

(2) Impact of temperature of bearing and shaft/housing

The operation of the bearing generates temperature differences among the bearing's inner ring, outer ring, and balls, which cause a change in the
interference with the shaft/nousing. When the temperature difference between the bearing's interior and around the housing is AT, the temperature difference
between the shaft and the bearing's fitting surface is assumed to be (0.1—0.15)xAT. Therefore, the amount of decrease of the inner ring's interference at
this temperature (Adr) can be obtained by the following equation:

Adr=(0.1 ~ 0.15) xATxaxd=0.0015xATxd/1000 (mm)

(Hollow shaft)

Shaft and inner ring (Solid shatt)

P.=ExAdy/ (2xd) x (1— (d/d,)?)

Pr= (ExAdyx (1= (d/dy) ) x (1= (dy/d)*) )/ (2xdx (1= (dy/d,)*))

(Dyz0)

Housing and outer ring (D, =)
=00

P,=ExAD,/ (2xD)x (1—(D,/D)?

P,=(ExADx(1— (D,/D)?) x (1— (D/D,)?) )/ (2xDx (1—(D,/D,)?))

Circumferential direction stress &: (MPa)

(Hollow shaft)

Shaft and inner ring (Solid shatt)

8=ExAd,/ (2xd)x (1+ (d/d,) )

&= (ExAdyx (14 (d/d,)*) x (1= (dy/d) ?) )/ (2xdlx (1= (dy/d,)*) )

(Dhioo)

8=ExAD,x (1—(D/D,)?)/(Dx (1—(D/D,)?))
(Dy=c°)

5,=ExAD,D

Housing and outer ring

Conversely, the interference between the outer ring and the housing may increase due to differences in temperature and the rate of expansion. When using a
housing material with a large coefficient of linear expansion, such as aluminum or zinc, typically the interference increases at a low temperature.

(3) Effective interference and finish of fitting surface

The roughness of a fitting surface is compressed due to fitting, resulting in smaller degree of effective interference than nominal. The amount of decrease
from the nominal interference varies depending on how the fitting surface is finished. In general, however, the effective interference can be obtained by the
following equations:

[Ground shaft] ...Ad=d/(d+2)xAd,(mm)
[Turned shaft]...Ad=d/(d+3) xAd, (mm)

After merging the above equations, the nominal interference required for the inner ring and the shaft with inner ring rotating load can be
obtained by the following equation:

Ad,= (Ade+Adr) x ((d+3)/d or (d+2)/d) (mm)
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(5) Press-in force and pull-out force

The press-in force and pull-out force can be obtained by the following equation based on surface area, surface pressure and the coefficient of friction of the

fitting surface.

Ky=mxpixPnxBx (d or D) (N)

When the inner ring is pressed into the shaft, or when the outer ring is pressed into the housing...p=0.12
When the inner ring is pulled out from the shaft, or when the outer ring is pulled out from the housing...p=0.18

@WMeaning of symbols

o Adr=Amount of decreased interference due to load (mm)

e d=Nominal bearing bore diameter (mm)

© B=Nominal bearing width (mm)

e F.=Radial load (N)

o Adr=Amount of decreased interference due to temperature difference
(mm)

o AT=Temperature difference between bearing's interior and around the
housing ('C)

e a=Coefficient of linear expansion (1/°C)

o Ad=Effective interference (mm)

e Ad.=Nominal interference (mm)

o E=Steel's modulus of longitudinal elasticity=208000 (MPa)

o Cy=Basic static load rating (N)

o Ady=Inner ring's effective interference (mm)

o d,=Hollow shaft's bore diameter (mm); in the case of solid shaft d, = 0
(mm)

e D.=Outer ring's raceway diameter (mm); generally D, = (4xD+d)/5 (mm)

e D=Nominal bearing outer diameter (mm)

o Dr=Housing outer diameter (mm); for rigid body Dp=co

o K,=Press-in force or pull-out force (N)

o p=Fitting surface's coefficient of friction

o dy=Inner ring's raceway diameter (mm); generally d,= (D+4xd)/5 (mm)
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Figure 1 shows the minimum interference required to prevent the occurrence of creep for the radial load ratio (F/Cor), when a turned shaft is pressed into the
extra-thin-section 67 series at AT=30C.

Precision.and Roughness of Shaft and Housing

FRECIION HALL BEARNGS

7/

—
(-]
% Normally, the shaft and the housing to be fitted to a bearing must satisfy the precision and surface roughness conditions below.
§ 14 — 70
- / @Recommended precision of shaft and housing @Type and symbol of geometric tolerance
g | et _ b A0
s 17 ——
@ _ = = e 67077
=3 B LT " | A= S Classification Symbol Shat Housing Type Symbol
= — _anR S 5% = conill S NN . i A E—
P ////"// e Half or less of the shaft | 2 Of 1ess of the
o g . — i i i i Straightness JR—
: g ///// L. _,-""'H zz bllctianty O diameter tolerance F;:rs;:gebore diameter 20
a 3 e’ _./ — - Half or less of the shaft | Half or less of the Flatness
=3 E A | =1 | =T —579 diameter tolerance housing bore diameter
g E é// 4/-"’#—1"" i il P P e Cylindricity /O/ within the range of tolerance within the
2 £ o —= = —— =105 bearing width range of bearing width irculari
a g 5:/ Mﬁ‘ e ——— 9 Y Y Circularity
7] , / '__;-"1"”_-—"_'__,_-_-—---" 3 e O O == Shape
. g P S TS e e 1= m—=MRE3 Perpendicularity | 3/10000 (0.017°) or less
|"-i | | | Cylindricity /O/
! o o1 0l 03 04 05 06 o7 0.8 0 1 ROUghneSS Of flttlng Ra 08 16
Radial load ratio: F,/G surface . .
e Line profile ﬁ
Figure 1: Radial load ratio and required nominal interference
o a @Correspondence table of surface roughness values
Surface profile ‘ }
Figure 2 shows the relation between the effective interference and the circumferential direction stress of the fitting surface, when the 67 series' inner ring is Arithmetic mean Maximum section Roughness no Triangle symbol
fitted with a solid shaft. The bearing will not break and will remain secure as long as the stress is o1 < 120 (MPa). The points where each line graph roughness (Ra) height (Rt) ' Parallelism //
intersects with the 120-MPa dashed line indicate the upper limit of effective interference. 0.025 0.15 N1
0.05 0.3 N2 N ) . |
. . . .~ . . N . \VAVAVAVA Direction Perpendicularity
Figure 3 shows the press-in force required under the same fitting conditions. The pull-out force can be determined by multiplying the press-in force by 1.5. 01 06 N3
02 12 N4 Inclination /
0.4 2.4 N5
J00 500
S— 1R TS — ] 4 N
/ 08 8 6 Positionality @
R / T 1.6 96 N7
Y 32 19 NS N -
e IR0 —t703 \vav4 Position Coaxiality
= / 6.3 38 N9
=3 s0o0 w o S MER1DE
= — 350
S / . 125 75 N10 —_
° N / V4 Symmetry —
g e = w700 3 Sl / W/ —705 25 150 N11 —
£ 5 — (50) (300) N12
% —gTiE S =0 76(// / - Swing /
£ s // // A (100) (600) N13
g aoo é ,
S o
.g

S

Sort Categories of Bore/Outer Diameter Dimensions

V —i s 7 For applications where an excess of or shortage of interference may become a problem, upon your request, we can deliver the products sorted into two
categories each for bore and outer diameter dimensions, as shown below.
z 0 5 10 15 : o 5 10 15
Effective interference: Ad (um) Effective interference: Ad (um) TOLERANCES OF
OUTER DIAMETER 0~-D/2 -D/2 ~-D 0~-D
Figure 2: Effective interference and circumferential direction stress Figure 3: Effective interference and press-in force TOLERANCES OF (pm)
% Pull-out force is determined by multiplying press-in force by 1.5 BORE DIAMETER MARK 1 9 0 Remarks:
(pm) 1. Applied to P5, P4, ABEC5P, and ABEC7P bearings
2. D=Lower limit of outer diameter dimensional tolerance
o C10
0 d/2 1 e ¢12 3. d=Lower limit of bore diameter dimensional tolerance
203 ZC1 ) ) ) )
-0/2 ~ -d 9 21 092 020 4. Let us know your requested details by selecting one option from below:
ZC1...Sort only bore diameter into two categories
0~ -d 0 o1 702 02 ZC2...Sort only outer diameter into two categories
ZC3...Sort both bore and outer diameters into two categories
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08 > Internal Clearance of Bearings

Internal Clearance and Standard Values

Internal Clearance of Bearings

— )

life.

RADIAL INTERNAL
CLEARANCE

AXIAL INTERNAL
CLEARANCE

@Radial internal clearance of small/miniature bearings

Internal clearance is the space among a bearing's outer ring, inner ring, and balls. Generally
speaking, the amount of vertical movement of the outer ring with the inner ring fixed is called
the "radial internal clearance," and the amount of horizontal movement is called the “axial
internal clearance." The amount of internal clearance during the bearing's operation is an
important factor that impacts performance such as noise, vibration, heat generation, and fatigue

Deep groove ball bearings are usually classified by their radial internal clearance. In the actual
clearance measurement, a designated load is applied to achieve stable results. As elastic
deformation of the bearing occurs during the measurement, which makes the results larger
than the true clearance, a correction (reduction) is made to obtain the true clearance.

Unit: pm
Clearance symbol MC1 MC2 MC3 MC4 MC5 MC6
Minimum 0 3 5 8 13 20
Clearance
Maximum 5 8 10 13 20 28
Remarks:
1. Standard clearance is MC3.
2. The correction in the following table should be made when using the values above as measurement clearance. !
nit: ym
Clearance symbol MC1 MC2 MC3 MC4 MC5 MC6
Correction 1 1 1 1 2 2
Remarks: The measurement load is:
1. For miniature bearings ... 2.5N (0.25kgf)
2. For small bearings ...4.4N (0.45kgf)
@Radial internal clearance of standard deep groove ball bearings
Unit: pm
Nominal bearing bore diameter d (mm) Radial internal clearance
More than Or less C2 co C3 c4 C5
2.5 6 0~7 2~13 8~23 14~29 20~37
6 10 0~7 2~13 8~23 14~29 20~37
10 18 0~9 3~18 11~25 18~33 25~45
18 24 0~10 5~20 13~28 20~36 28~48
24 30 1~11 5~20 13~28 23~41 30~53
30 40 1~11 6~20 15~33 28~46 40~64
40 50 1~11 6~23 18~36 30~51 45~73
50 65 1~15 8~28 23~43 38~61 55~90
65 80 1~15 10~30 25~51 46~71 65~105
80 100 1~18 12~36 30~58 53~84 75~120
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Nominal bearing bore Measurement IR R )
diameter d (mm) load 2 co c3 ca c5
More than Or less N (kgf) Min. Max. Common Common Common Common
2.5 18 24.5(2.6) 3 4 4 4 4 4
18 50 49(5) 4 5 6 6 6 6
50 80 147(15) 6 8 8 9 9 9
Remarks:

1. Standard clearance is CO.
2. Corrections in the table above should be made when using the values above as measurement clearances.
3. For the correction of G2 clearance, be sure to apply the minimum values to minimum clearance, and the maximum values to maximum clearance.

Relation between Radial Internal Clearance and Axial Internal Clearance

The axial internal clearance is determined based on the values of ball diameter, inner/outer ring raceway radius, and radial internal clearance. It is risky to select
a bearing with a small radial internal clearance or a fitting with a large interference with the aim of achieving a smaller axial internal clearance after mounting.

L — 11 506
el . )
e =— il Aa=.2X(Arx(ro+ri‘Dw))OA5
/,—“’S";' A.=Axial internal clearance (mm)
7 244

AR A=Radial internal clearance (mm)
| ] =752

g Dw=Ball diameter (mm)

p | e TR ro=0uter ring raceway radius (mm)
s | 2T X i

g T ri=Inner ring raceway radius (mm)
g _____—fpnfm

Radial clearance: Ar (um)

Correlation between radial clearance and axial clearance according to ball diameter

Selection of Bearing Clearance

Theoretically, the longest bearing life can be achieved by setting the clearance during operation to a slightly negative value. However, it is also known that
the life becomes significantly shorter when the negative clearance exceeds this value, even to the slightest degree. Therefore, normal practice is to select an
initial clearance so that it becomes slightly positive (away from zero). Generally, MC3 is selected for miniature/small bearings, and CO0 is selected for
standard bearings.

@Selection criteria for radial internal clearance

Conditions of use Selected clearance
Clearance fit is used for both inner and outer rings; small axial load; rigidity in the axial direction is not required; clearance should be
. i I ) . MC1.MC2, C2
reduced without applying preload; vibration and noise should be reduced; and low-speed rotation.
Friction torque should be decreased; normal axial load; normal rigidity in the axial direction; slight interference fit is used for the inner MC3. MC4. CO

ring, and clearance fit is used for the outer ring; and mid- and low-speed rotation.

Friction torque should be made particularly small; large axial load; rigidity in the axial direction is required; heavy load or impact load

that requires interference; the inner ring's temperature is high, or the outer ring's temperature is low; and large shaft deflection. MC5. MC8. C3. 64.C5
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Relation between Radial Internal Clearance and Angular Clearance

Internal Clearance of Bearings

61
2

-‘—!-I

Inclination around Inclination around
the center of the the center of the
bearing bottom ball

During the actual use of a bearing, it may receive a moment load as a result of factors such as
shaft deflection due to load and the housing's cylindricity. At this time, an inclination called the
"angular clearance" is generated at the inner and outer rings. If the allowable angular clearance
determined for each bearing is exceeded, this may cause an abnormal stress between the
raceway and the ball, which will result in high temperatures or flaking.

Angular clearance refers to an angle that may be freely inclined when either the inner or outer
ring is fixed, and when the ring that is not fixed is tilted to the left or right. The inclination
around the center of the bearing is defined as 0+, and the inclination around the center of the
bottom ball is defined as 0.. 0+ is significantly larger than .. The angular clearance must be
taken into account when designing the device and installing the bearing.

61=2xtan" (2x (A (r,4+r—D,) )%%/dm)

@,=2xtan™" ((Ax (r,+r—D,))**/dm)

6:1=Angular clearance around the center of the bearing
62=Angular clearance around the center of the bottom ball
dm=Pitch circle diameter (mm); generally dm = (D+d)/2

1

Angular clearance centered around the bearing (°)

o1

T un
Pitch circle diameter: dm (mm)

Pitch circle diameter and angular clearance according to ball diameter

Calculation of Clearance

Outer Ring

& w  Increased clearance after receiving load

&t ¢ Amount of a change in clearance due 1o
temperature difference between inner
and outer rings

8 1fi : Decreased clearance due to fitting of the
inner ring and the shaft

& fo : Decreased clearance due to fitting
of the outer ring and the housing

» Initial clearance
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As 7 Resldual clearance
{ clearance afler mounting )

(=ti-8fi-8fa)
Ay ! Rifective clearance {=az- 5t)

A Operating clearance (=Az+ dw)

FRECIION HALL BEARNGS

(1) Operating clearance: A

Operating clearance refers to a clearance with elastic deformation caused by load and fitting during bearing operation at a constant temperature.

A=A—(81+51) +6u(mm)

(2) Decreased clearance due to temperature difference between inner and outer rings: &:

Under normal operating conditions, the balls will have the highest temperature, followed by the inner ring, with the outer ring at the lowest temperature. It is
difficult to measure the temperature of the balls, which is deemed to be identical to that of the inner ring for the sake of practical convenience.

d=axATxD,(mm)

(3) Decreased clearance due to fitting: &;

When the bearing is mounted on a shaft or the housing with interference, the outer ring will contract, while the inner ring will expand, resulting in a decrease
in the bearing's internal clearance.

&=of+f,=Ad,xd/dyx ((1— (do/d)?)/
(1—(do/ds)®) ) +ADxDo/Dx ((1— (D/Dn) *)/ (1— (Do/Dy)?) ) (mm)

(4) Increased clearance after receiving load: ov

When a load is applied to the bearing, the internal clearance increases due to elastic deformation.

8u=Cx((0.51xF,)/ (Zxcosa)) #*x (1/D,,) ¥ (mm)
The contact angle a at this time can be obtained by the following equation:
cosa,/cosa=1+C/(2xm—1) x (F./ (9.8xZxD,2xsina) ) #¥
1—cosa,=A/(2xD,x (2xm—1))

@Meaning of symbols
AT=Temperature difference between inner Z=Number of balls Application
and outer rings (°C); generally AT=5to 10°C D.=Ball diameter (mm) category . m
D.=0uter ring's raceway diameter (mm); a=Cor1Fact angle (°) Stanard
genera”y Da=((4XD+d)/5) Go=|n|tla| contact angle ( ) bearings 0.000475 0.525
Ads=lnner ring's effective interference (mm) A=Radial internal clearance (mm)

=Inner ri ive i r )

b ’ . . Fo=Axial load (N) Instrument | o ho0572 | 0.560
do=Hollow shaft's bore diameter (mm); in F.=Radial load (N) bearings
the case of solid shaft d=0 m=Average of inner/outer ring raceway
AD.=Outer ring's effective interference (mm) groove curvature

a=Coefficient of linear expansion (1/°C );
when bearing steel is used: a=12.5x10®
when stainless steel is used: a=10.1x10°
C=Contact elastic modulus

dv=Inner ring's raceway diameter (mm);
generally dv=((D+4xd)/5)

d=Nominal bearing bore diameter (mm)
D=Nominal bearing outer diameter (mm)

Dw=Housing outer diameter (mm)
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Axial Load and Axial Displacement, and Change in Contact Angle

When the ball bearing receives an axial load, axial displacement takes place due to elastic deformation, and the contact angle becomes larger than the initial

contact angle.

(1) Axial load: F.

F.=ZxsinaxD,x (cosay/cosa—1) #?x ((2xm—1)/C) * (N)

(2) Axial displacement: 5.

8,=C/sinax (1/D,) "x (Fo/ (Zxsina) ) #® (mm)

036
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Axial load: F, (N)

100¢0

Axial load and axial displacement

Radial Clearance and Bearing Fatigue Life

Load distribution at £=0.5

037 | HIGH PRECISION BALL BEARINGS

Axial load and change in contact angle

Normally, the radial clearance used for calculating the life of bearings is A = 0, where the load
distribution within the bearing can be represented by a load factor of £ = 0.5. In this case,
almost half of the balls receive the load. The load factor and the bearing fatigue life change
based on the change of the radial clearance.

In the case of a deep groove ball bearing, the following relational equation is formulated
between the radial clearance A and the load factor g, and the function F(g). Le can be obtained
from the relation between F(g) and the life ratio Le/L.

F(e)=0xD, "/ (Cx (F/2) *)

As shown in the example figure below, the longest life can be achieved when the clearance value is slightly negative. The figure also shows that as the
clearance increases, the number of balls that receive the load decreases, which results in a shorter life.

6932z C =559 [N}

~§
. \\
oa :i 5, :~~"\\‘
/ r PN F=ty2 Le=Bearing life when radial clearance is A
/ T e=Bearing :
3 ~ wmasF,=C/5

L.=Bearing life when radial clearance is A=0

A.u-...!_ulluﬁ'

i1

-
'~
~ i
N~
e
-

Life ratio: Le/L

o~ —F=0/10
’ / / = = =F,=C,/20
e /
o
- - N -:f{adialooleran::e: Ar‘(Ju m) * " * *
Radial clearance and bearing fatigue life
& 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Fe) 337 10.2 4.05 1.41 0 —0.86 —1.44 —1.86 —2.2 —2.49
Le/L 0.29 0.55 074 0.89 1 1.07 1.1 1.09 1.04 0.95
£ 1.2 1.5 1.8 2 2.5 3 4 5 7 10
F(e) —3.1 —3.88 —4.6 —5.05 —6.11 —7.09 —8.87 —10.5 —13.3 —17.2
Le/L 0.64 0.37 0.22 0.16 0.078 0.043 0.017 0.008 0.004 0.001
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09 > Lubrication

Purpose of Lubrication

The life and performance of bearings change significantly depending on the selected lubrication methods and lubricants, so they must be chosen
appropriately considering the conditions of use. Lubrication has the following effects:

(1) Decreased friction and wear
Lubrication decreases the rolling friction between the raceway surface and the balls, the sliding friction between the balls and the cage, and the sliding
friction between the cage and the raceway guide surface.

(2) Removal of generated heat
Lubrication removes the frictional heat caused internally by rotation as well as other heat transmitted from outside, and prevents the heating of bearings and
the deterioration of lubricants.

(3) Relaxation of stress and extension of fatigue life
Forming an appropriate lubricant film on the rolling contact surface during rotation relaxes the stress concentrated due to impact load, and extends the
bearing's fatigue life.

(4) Rust-resistant and dust-resistant effect

Grease

Grease is a semisolid lubricant that consists of base oil, thickener, and additive. Based on the combinations of these materials, you must select a grease that
suits your application.

(1) Base oil
In general, the base oil of grease is mainly made from mineral oil. Synthetic oil, including silicone oil, diester oil, and fluorinated oil, is also used to improve
the grease's heat resistance and low-temperature fluidity.

(2) Thickeners
Thickeners can be roughly classified into the soap type or the non-soap type, and have an impact on properties such as mechanical stability, water
resistance, and operating temperature range.

(3) Additives

Various additives may be added depending on the purpose of use.

-An extreme pressure additive improves impact load and heavy load properties.

-An antioxidant prevents degradation due to oxidation caused when the grease is not resupplied for a long period of time.
-A corrosion inhibitor prevents the generation of rust on and around the bearings.

Lubrication prevents the generation of rust on the balls, rings, and cage, and the intrusion of dust, foreign matter, and moisture into the bearing.

Requirements of a Lubricant

(1) Low friction and wear.

(2) High thermal stability and good thermal conductivity.

(3) High-strength lubricant film.

(4) Free of corrosive properties.
(5) Free of dust and moisture.

(6) Maintains viscosity suited to the conditions of use.

@Comparison between oil lubrication and grease lubrication

Item 0il lubrication Grease lubrication
Rotational speed From low speed to high speed Low speed and medium speed
Lubrication performance Excellent Good
Cooling effect Good None

Torque Relatively small Relatively large
Lubricant life Long Relatively short
Lubricant replacement Easy Difficult
Lubricant leakage Not suited for places vulnerable to oil leaks Small leakage contamination
Dust filtration Easy Difficult
Sealing device Complicated Simple
Standard Lubricants
The standard lubricants below are used unless specified otherwise:
Lubricant Standard grease Standard oil
Brand Multemp SRL AeroShell Fluid 12
Abbreviation SRL AF2
Manufacturer Kyodo Yushi Shell Lubricants Japan
Operating temperature range —50t0 150°C —54 10 135°C
Specific gravity 0.93 0.92

*Force-feed lubrication (oil bath, drip feeding, splash, circulation, and jet, etc.) should be performed as necessary when oil is used.
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(4) Consistency

Consistency refers to the hardness of the grease, and it is measured by how deep a metal cone with a specified weight penetrates into the grease in five
seconds, in 0.1-mm units. Larger numbers indicate that the grease is softer.

@Consistency and consistency number of grease

(25°C, 60 times)

NLGI
ND. 00 0 1 2 3 4
Worked penetration 400 - 430 355 - 385 310 - 340 265 - 295 220 - 250 175 - 205

For intensive

For intensive

For intensive

For general and

For high-temperature

Application degreasing degreasing degreasing and For general use high-temperature use use
low-temperature use
Condition Semi-fluid Very soft Soft Normal Firm Very firm

(5) Dropping point

Dropping point refers to the temperature at which the grease starts to drip from a hole with a specified size after the grease is heated to a fluid state. A
higher dropping point indicates that the grease can be used at a higher maximum temperature environment.

(6) Mixing different types of grease

When different types of grease that contain different base oil, thickeners, and additives are mixed, their properties will change. Therefore, in principle, grease
products from different brands should not be mixed.

@Types of grease that may or may not be mixed (reference)

Base oil Ester oil Mineral oil ty dfz:;':;:"‘: oil Silicone oil Polyglycol oil Fluorine oil
Ester oil Yes Yes Yes No Yes No
Mineral oil Yes Yes Yes No No No
Synthetic hydrocarbon oil Yes Yes Yes No No No
Silicone oil No No No Yes No No
Polyglycol oil Yes No No No Yes No
Fluorine oil No No No No No Yes
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Thickener Lithium soap Calcium soap Aluminium soap Urea
Lithium soap Yes No No Yes
Calcium soap No Yes No Yes

Aluminium soap No No Yes No
Urea Yes Yes No Yes

(7) Amount of filled grease

We categorize the amount of filled grease according to the usage conditions
as shown in the table below. The standard products are filled with grease G,
L, or Q below, as defined in advance for each product model.

(8) Grease life (reference)

The life of grease used in a sealed/shielded bearing can be obtained by the
following equation:

logL=6.1—4.4x10"*xdmxn—3.125 (P,/C,—0.04) —

(0.021—1.8x1 0_8xdmxn)xT

(a) Applies when T=120°C

However, T=50°C where T<50°C

(b) Applies when dmxn=5x10°

However, dmxn=1.25x10° where dmxn<1.25x10°

(c) Applies when P,/C,=0.16

However, P,/C=0.04 where P,/C,<0.04

o L=Grease life (h) o P,=Dynamic equivalent radial load (N)

Grease amount | Amount of filled Usage conditions

symbol grease (%) Speed Load
7 90+10 Low Heavy
M 70+10 Low Heavy
S 5010 Low Normal
G 40:10 Medium Normal
L 30+10 Medium Normal
Q 2515 Medium Normal
K 20+5 High Light
Y 1545 High Light
X 10+5 High Light

o dm=(D+d)/2 (mm)
e n=Rotational speed (min™)

e C,=Basic dynamic load rating (N)
o T=Bearing operating temperature ("C)

(9) Grease relubrication intervals

Even when a high-quality grease is used, its properties will deteriorate and its lubrication performance will decrease depending on the usage conditions, such as
the load, rotational speed, temperature, and ambient atmosphere, so you must supply or replace the grease in a timely manner. In general, it is desirable to

replace the grease once a year at an operating temperature of 50°C, and two

heat resistant. The figure below, titled Rotational speed and relubrication intervals (life), shows the relationship between the rotational speed and the relubrication

or three times a year at a temperature higher than 100°C, even when the grease is

intervals by bearing bore diameter. The figure below, titled Bearing temperature and correction factor for calculating relubrication intervals, indicates the
relationship between the bearing temperature (above 70°C) and the correction factor, and this value should be multiplied by the relubrication interval.

| Temperature:
T=50°C
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Rotational speed and relubrication intervals (life)
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Bearing temperature and correction factor for calculating relubrication intervals

@Properties of different types of grease

Properties i
Dropping UL, Water Mechanical
General i i Appearance K temperature . L Remarks
Thickener Base oil point o resistance stability
name range (C)
General- Mineral o Butter-like —30to Commop general—purposg grease W|dgly used
purpose grease +120 for medium- and small-sized ball bearings.
y 170to 190 ot
i —50to
Diester grease Diester oil Good Good Suited for low-temperature applications.
. soap Fiber-like or +130 e P
- . ) butter-like —50to Wide operating temperature range from low to high,
ERRRE Siicone ol 22010260 +180 mainly used in light-load applications (P/C:=3%).
Ca ) ) ) —10to Relatively Includes a small amount of water as structure
Cup grease soap Mineral oil Butter-fike 8010100 +70 Good good stabilizer. Not suited for high-temperature applications.
Fiber grease Na Mineral ol Flber-llkg or 160 10 180 0to +110 B.a.d . Good Emulsmgs Wlthlwaterfand becomes unusaple. May
soap butter-like (emulsification) be used in relatively-high-temperature applications.
Mobile Al ) ) Thread-like or —10to Relatively Highly adhesive and suited for use in
grease soap Mineral oil butter-like 701090 +80 Good good locations subject to vibrations.
Mixture Ca+Na ) ) ) —10to Bad (when Na ) ) )
grease soap, etc. Mineral oil Butter-like 150 to 180 1120 is used) Good Applied to large-sized bearings.
Composite Li composite . . Fiber-like or —20to ) ' . -
grease soap, et Mineral oil butter-like 180 to 300 1130 Good Good Suited for high-temperature and high-load applications.
Benton Mineral oil Good Good Suited for high-temperature and high-load applications.
Non-soap . or ) 230 and —10to Relatively Relatively )
grease Silica gel synthetic Butter-like higher 1150 g0od good to bad Has low water resistance.
Urea il Good Good Suited for high-temperature applications.
Lubricant Qil

Mineral oil and synthetic oil generally have high-strength lubricant film, high oxidation stability, and rust-resistant properties, so these oils are used to
lubricate the bearings. A lubricant oil with an appropriate viscosity for the relevant usage conditions must be selected. The desirable kinematic viscosity at

the bearing's operating temperature is 13mm?s or higher.

If the viscosity of the lubricant oil is too low, this will cause an oil film shortage, resulting in wear and/or seizure. On the other hand, if the viscosity too high,
this will increase the torque and generate heat. In general, high-viscosity oil should be used for high-load and high-operating-temperature applications, and

low-viscosity oil should be used for high-speed applications.

As with grease, you should carefully consider when to replace the lubricant oil and whether to mix it with different brands.

@Lubricant oil selection criteria

. . . 1S0 viscosity grade (VG) of the lubricant oil
Bearing operating temperature (°C ) dn value ,
Normal load Heavy load or impact load
—30~0 Up to the limiting speed 15,22, 32 32,46
Up to 15000 32.46.68 100
060 15000~80000 32,46 68
80000~150000 22.32 32
150000~500000 10 22,32
Up to 15000 150 220
15000~80000 100 150
60~100
80000~150000 68 100,150
150000~500000 32 68
100~150 Up to the limiting speed 320

Remarks:
1. In general, high-viscosity lubricant oil should be used for heavy-load and
low-speed applications.

2. The figures in this table apply to oil bath and circulation lubrication systems.

3. The dn value is: bearing bore diameter d (mm) x rotational speed n (min™).

4. When using oil lubrication, an appropriate lubrication method for the
application (such as oil bath, drip feeding, splash, circulation, oil mist,
and jet, etc.) must be implemented.
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41 O > Limiting Speed of Bearings

Each bearing has its own rotational speed limit. The empirical speed limit up to which the bearing can continue to operate stably without causing any
problems, even when the bearing's internal friction generates heat, is called the "limiting speed." The limiting speed varies according to the conditions such
as the types of bearings and cages, lubrication method, bearing load, and cooling conditions around the bearing.

The limiting speed of bearings that use the contact rubber seals (2RS) is limited by the circumferential velocity at the seal contact part, so can be lower than
that of the non-contact-type bearing.

When the bearing is operated under a large load, the limiting speed must be made smaller. When the bearing is not used under normal load conditions, the
limiting speed must be multiplied by the correction factor shown in the table below (C/P<<12 and F./F.>0.2).

The limiting speed of duplex bearings is about 20% of the limiting speed of a single bearing. When a nylon cage is used, the limiting speed may be 1.5 times
faster, compared to when a steel cage is used for the bearing.

@Correction of limiting speed according to the bearing's load

C:/P 5 6 7 8 9 10 11 12

Correction factor 0.72 0.79 0.85 0.9 0.93 0.96 0.98 1

@Correction of limiting speed under combined load

Fa/F:

0.25

0.5

0.75

1

1.256

1.5

1.75

Correction factor

1

0.95

0.93

0.91

0.89

0.88

0.87

0.86

In addition, the limiting speed must be multiplied by the correction factor in the table below to obtain the final limiting speed, depending on whether the
bearing uses outer ring rotation or inner ring rotation, and whether the lubricant is grease or oil.

@Correction of limiting speed depending on the rotating ring and lubricant

Rotating ring
Lubricant
Quter ring Inner ring
Grease 0.6 1
0il 0.8 1

You may want to refer to the usage conditions below when the sealing device is embedded in the shaft or the housing (not in the bearing itself), and when
nitrile rubber seal is used.

@Usage conditions of nitrile rubber seals

Shaft diameter (mm) =10 =20 =30 =40
Shaft circumferential velocity (m/s) =8 =10 =12 =14
Shaft surface roughness (Rt) =32 =24 =16 =038

Shaft surface hardness (HRC) For low speed=35, for high speed=50

Operating temperature range (C) —40~+120

043 | HIGH PRECISION BALL BEARINGS

FRECIION HALL BEARNGS

11 > Friction Torque

Friction Torque (reference)

The friction torque of a rolling bearing changes according to the bearing load and lubrication conditions. Furthermore, when grease is used as the lubricant,
grease resistance is added to the bearing's friction torque. If the bearing's load is normal (C/P>12 and F./F,<0.2) and the bearing is well lubricated (oil
lubrication), the bearing's friction torque during operation can be obtained by the following equation:

M=Friction torque (N - mm)
p=Coefficient of friction
P.=Radial load (N)

d=Bearing bore diameter (mm)

M=pxPxd/2

Bearing Type Coefficient of friction: p
Deep groove ball bearing 0.0013
Angular contact ball bearing 0.0015
Thrust ball bearing 0.0011

Temperature Increase

When the bearing is used, its temperature increases due to rotational friction and the grease's agitation resistance. In general, the temperature increases
rapidly at the beginning of operation, but the temperature eventually becomes steady due to factors such as the dissipation of heat from the shaft and the
housing, and the cooling effect achieved by the lubrication. If the temperature increase continues for a long period of time, this will result in a shorter life
owing to factors such as decreased bearing clearance, decreased rotational accuracy, and degraded lubricant.

Therefore, when such a state is detected, you must review and reconsider the selected bearing specifications, the setup and structure around the bearing,
the lubricant and lubrication method, and other factors.
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' 1 2 > Preload

Preload may be applied when a high dynamic rotational accuracy is required of the bearing, and when low vibration and noise, and a high impact resistance
are required. Preload can be applied by inserting a spring, shim, or spacer, or by grinding the face of the outer or inner ring to achieve the desirable preload
of the two bearings.

(1) Back-to-back duplex (DB)

e As the line of action faces outward, a high moment load resistance is achieved.
e As the positioning in the radial and axial directions are accurate, the displacement may be controlled easily.

(2) Face-to-face duplex (DF)

e As the line of action faces inward, the moment load resistance becomes smaller than the DB duplex, but the shaft inclination can be absorbed easily.
e As the positioning in the radial and axial directions are accurate, the displacement may be controlled easily.

(3) Tandem duplex (DT)

e This is used to increase the load capacity and rigidity. However, as the tandem duplex can receive radial load and unidirectional axial load only, the axial
load in the opposite direction must be received by using another bearing.

Before mounting After mounting

P EPL EH

Back-to-back duplex (DB)  Face-to-face duplex (DF) Tandem duplex (DT)
@Preload(reference)
Preload
Preload category . : - Features
Miniature and small bearing Standard bearing
Slight preload () 0.50%xC, 0.15%xC, Bearing rigidity not required, emphasis on
low torque
Light preload (L) 1.95%xC, 0.58%xCs Bear!ng rigidity and low torque are both
required
Medium preload (M) 1 75%xCt 1.28%xC, Emphasis on bearing rigidity, relatively high
torque
Heavy preload (H) 2.50%xCr 2.64%xCr Emphasis on bearing rigidity, high torque

3% Cr = Basic dynamic load rating (N)

= |nvert displacement curve
—— Single-row displacement curve Bearing no.:
— Preroad curve 68822 MC3
u : -
ey [ / :
18 T ~ T —
. e ——— —
R \ rd Lt
g 5 | 7
I aE% |
= @ PN | L
R // \ //
1 T T
AT N
0 \
o 20 a0 €0 80 100 120 110 160 1ED 0D
Axial load: F, (N)

Axial load and axial displacement of duplex bearings
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13 > Basic Rules for Selecting and Handling”earings

Selection of Bearings

(1) The performance of a thin-section bearing heavily relies on the accuracy of the shaft and housing. The accuracy around the bearing must fully meet the
conditions indicated in the fittings chart. Particularly, if you have any questions regarding the use of 6700 and 6800 series products, feel free to consult
with us.

(2) If you are planning to use a bearing with a snap-type (W) cage for high-acceleration, heavy-load, and impact-load applications, for the vertical shaft, and/
or with force-feed oil lubrication, and if you have any questions, feel free to consult with us.

(3) You must select the fitting, clearance, lubrication method, and lubricant carefully by fully taking into account the rotational speed, load, and temperature,
in order to prevent anomalies such as seizure, premature flaking, and large noise from taking place.

(4) Full complement ball bearings are suited for low-speed and heavy-radial-load applications. You must fully comply with the usage conditions because the
balls may fall out of the slot groove with a relatively small axial load.

Handling and Storage of Bearings

(1) In order to prevent the formation of rust, bearings should be stored in an environment at a temperature of around 20°C and a humidity of 65% or less.
Do not place them directly on the floor (it is desirable to store the bearings on a shelf at least 30 cm above floor), avoid direct sunlight and contact with
cold wall surfaces.

(2) The bearings should be handled in a clean environment, making sure any sweat or dirt from your hands do not get attached. Also, bearings should be
handled by those with extensive knowledge on bearings, based on the defined work standard. Above all, the bearings must be handled carefully to avoid
any damage, indentation, and chipping.

(3) Placing the bearings in an acidic atmosphere may result in rust and discoloration. Also, if you use cotton work gloves or waste cloth to wipe the bearing,
shaft, or housing, dust may enter the bearing or the fitting, which may cause anomalies. Make sure to avoid these situations.

Mounting

(1) Precautions before mounting

a) The bearing should be mounted in a clean environment, using clean mounting jigs and tools.

b) When mounting a new bearing, do not open its package until immediately before the mounting process.

c) Make sure to seal the container of the oil or grease to be used.

d) Wash the shaft and housing, and check in advance that they are free of any damage, indentation, and deformation.
e) When using grease lubrication, use the bearing directly without washing it.

f) When using an open bearing, wash off the corrosion inhibiting oil and apply an appropriate lubricant before use.
Feel free to consult with us if you wish to have the product filled with a lubricant before shipping.

(2) Shaft and housing inspection

a) Check whether the dimensions, accuracy, and finish surface roughness of the shaft and housing are in accordance with the designated specifications. If
the fitting surface is too rough, the fitting may loosen during use, which may cause creep. If the roundness of the corners is larger than the bearing
chamfer rqmin, OF the shoulder surface is inconsistent, the bearing cannot be mounted perpendicularly, which will cause a large moment load and deviated
rotation, resulting in a shorter life.

b) The shaft length changes depending on the temperature; therefore, when two or more bearings are mounted on a shaft for use, the normal practice is to
fix one bearing and allow another bearing to move within the housing. If this is the case, you must check that the clearance in the axial direction allows
this bearing to move.
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How-to Mount.a Bearing

Backing metal !

|
al % [
J:I_}_I_

(Press in the inner ring)  (Press in the outer ring)

(Press in the inner and
outer rings simultaneously)

(Press in the inner ring)
(1) Inner ring interference fit

A press machine should be used to press in small bearings with inner ring rotating load and small interference. When a large interference and/or a large
bearing are used, shrink fit should be performed at a temperature of 120°C or less either in oil or by using an induction-heating device, etc.

(2) Outer ring interference fit

A press machine should be used to press in small bearings with outer ring rotating load and small interference. When a large interference and/or a large bearing
are used, cooling fit should be performed, using dry ice and the like. In this case, you must consider introducing waterproofing measures to prevent rusting.

(3) Outer and inner rings' interference fit

When the outer and inner rings must be pressed in at the same time, a backing metal should be used to enable simultaneous contact of the inner/outer
rings' faces. Before the press-in process, you may want to apply high-precision oil onto the fitting surfaces of the shaft and housing.

Operation Check

(1) Small devices should be rotated manually to check that they are free of any excessive torque, uneven rotation, and snags.

(2) Devices that cannot be rotated manually should be started with no load and immediately switched to coasting, then you should perform the checks as
with (1) above.

(3) If no anomalies are found in (1) or (2) above, conduct a powered trial run where the power is increased slowly from no load and low speed to standard
rotation. Here, you should check that there are no anomalies in terms of temperature rise and vibrations.

How to Remove a Bearing

(1) In case you may need to remove the interference

fit bearing in the future with an aim to reuse it or

investigate the cause of a defect, you should Bﬁcklng metal
design and create a dedicated jig so that you will = ;L’il

be able to remove the bearing easily without [ | 1

causing any damage. L.

(2) When using a press machine to remove the
inner ring of the interference fit, you should | J |
place a backing metal against the inner ring. In -
addition, if a shaft design that can be grappled is :(:I
employed, you may be able to use a puller to
remove the bearing.

)

:
§

‘ =
i

(d) Notch for removal

(¢) Bolt hole and bolt for removal
(3) For removal of the outer ring of the interference

fit, it is recommended to create a bolt screw hole or a notch at the shoulder of the housing.
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14 > Problems in Bearings, and their Causes and

3N

R

emedies

Operational Abnormality

Cause

Remedy

High-pitched metallic noise

Poor lubrication

Use the correct amount of appropriate lubricant

Insufficient clearance

Ensure proper clearance

Poor mounting

Check the accuracy of the shaft and housing, as well
as the mounting method

Excessive load

Check the fitting and preload

Low-pitched metallic noise

Indentation on raceway surface

Avoid the impact load when dropped or during
mounting

Regular noise

Rust and/or damage

Check the sealing device, and use clean lubricant

Flaking on raceway surface

Use appropriate fitting, clearance, lubrication and
mounting method

Irregular noise

Intrusion of foreign matter

Check the sealing device, and use clean lubricant

Excessive clearance

Ensure proper clearance

Ball damage and ball flaking

Ensure proper clearance and load

Noise that changes over time

Change in clearance due to rising temperature

Check the shaft and housing materials, and ensure
proper clearance

Ongoing abnormality on the raceway

Use appropriate fitting, clearance, lubrication and
mounting method

Heavy vibration

Raceway and ball flaking

Use appropriate fitting, clearance, lubrication and
mounting method

Intrusion of foreign matter

Check the sealing device, and use clean lubricant

Excessive clearance

Ensure proper clearance

Poor mounting

Adjust the perpendicularity of the shaft and housing
shoulders

Abnormal temperature rise

Insufficient clearance

Ensure proper clearance

Poor mounting

Check the accuracy of the shaft and housing, as well
as the mounting method

Excessive load

Check the clearance, fitting, and preload

Poor lubrication

Use the correct amount of appropriate lubricant

Creep

Check the fitting, and adjust the shaft and housing

Leakage and discoloration of lubricant

Too much grease

Use the correct amount of appropriate lubricant

Intrusion of foreign matter

Check the sealing device, wash the parts around the
bearing, and replace the bearing
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1 5 > Damage to Bearings, and its Causes and Remedies

Inappropriate handling or use of bearings often results in damage and a shortened life. This section highlights the common causes of trouble and
preventative remedies.

Damage Damage Symptoms Cause Remedy
Flaking over the entire circumference on one side of the raceway | Abnormal axial load Use clearance fit for the outer ring of the non-fixed bearing
Impact load during mounting Carefully mount the bearing
Ball-pitch flaking on the raceway
Rust generated during downtime Apply rust-proof treatment when a long downtime is scheduled
Excessive load Ensure proper load condition
Insufficient clearance Ensure proper clearance and fitting
Premature flaking on the raceway surface and ball surface Poor lubrication Use the correct amount of appropriate lubricant
: (Figure 1)
Flaking ) Check the accuracy of the shaft and housing, as well
Poor mounting .
as the mounting method
Rust Store and handle with care
Poor mounting and shaft alignment (centering) | Mount and align (center) the bearings properly
Flaking inclined toward the racewa . . .
) ng Incll war raceway Shaft deflection Select a bearing with a large clearance
(Figure 2)
Poor accuracy of shaft and housing Adjust the perpendicularity of the shaft and housing
Flaking at the symmetric position of the raceway Poor housing accuracy Adjust the accuracy on the surface of the housing bore diameter
Impact load during mounting or when dropped | Handle with care
Ball-pitch indentations or dents on the raceway
Indentation (Figure 3) Excessive load when the bearing is Check the static load
stopped or during low-speed rotation
Indentation on the raceway and ball surface Intrusion of sand, metallic dust, etc. Clean the shaft and housing, and check the sealing device
Excessive load Ensure proper clearance and fitting
Insufficient clearance Ensure proper clearance
Seizure Discoloration of raceway and ball surface
Poor lubrication Use the correct amount of appropriate lubricant
Poor mounting Check the mounting method and relevant components
Smearing Softening and adhesion to raceway and ball surface Poor lubrication Use the correct amount of appropriate lubricant
(Figure 4) Sliding of balls Apply proper preload
Electrol_yilc qurugated electrolytic corrosion of the raceway Sparking resyltlng from an electr!c Ground and/or insulate the bearing
corrosion (Figure 5) current passing through the bearing
Excessive impact load Apply appropriate load conditions
ki hi rf o .
Cr_ac ed or chipped raceway surface Excessive interference Ensure proper fitting
(Figure 6)
Developed flaking or seizure Adjust the shaft and sleeve
Excessive impact load Check the mounting method and load condition
Cracked or chipped balls
Breakage Excessive clearance during use Check the fitting and bearing clearance
Moment load Handle with care
Broken cage Impact due to high-speed and high-acceleration rotation | Check the rotation conditions
(Figure 7) Inappropriate lubrication Check the lubricant and lubrication methods
Foreign matter has become entangled Improve the sealing device
Inappropriate lubrication (solid grease or Refill with iat t of soft
. Galling on the raceway and ball surface insufficient grease) Biill with an appropriate amount ot SOIL grease
Galling )
(Figure 8)
Heavy acceleration at the start of use (ball slippage) | Avoid sudden acceleration
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Damage Damage Symptoms Cause Remedy
Intrusion of foreign matter Improve the sealing device
Apnormal wear of raceway, balls, and cage Rust Store and handle with care
(Figure 9)
Poor lubrication Use the correct amount of appropriate lubricant
Galling wear on the fitting surface: creep Insufficient interference Ensure proper fitting
Wear (Figure 10) Insufficient sleeve fastening Fasten the sleeve appropriately
Rgd wear on the fitting surface: fretting Small clearance on fitting surface Increase interference
(Figure 11)
Vibrati hen the bearing is not used ) )
: rha |or:js W erl ¢ ez:tnrt].g s notused, Fix the shaft and housing
Ball-pitch fretting on the raceway: false brinelling such as during transportation
Rocking movement with a small amplitude | Use oil as lubricant, and apply preload
Poor storage conditions Store and handle with care
Rust on the bearing surface and/or within the bearing
Condensation of moisture contained in air | Store and handle with care
Rust and Rust on fitting surface Fretting Increase interference
(AT (Figure 12) Variable load Apply oil on the fitting surface
Intrusion of acid, alkali, or gas Check the sealing device
Corrosion
Chemical action of lubricant Check the lubricant
Flaking Poor mounting Indentation Smearing
s 5
5 s
- o
oy
2 £
= =
= =
= =
2 &
(Figure 1) (Figure 2) (Figure 3) (Figure 4)
Electrolytic corrosion Crack Broken cage Galling
s
H
(Figure 5) (Figure 6) (Figure 7) (Figure 8)
Ball scratches External creep Fretting Rust

i
i!il

Figure 10)

(Figure 9)

(Figure 11)

(Figure 12)
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Rolling Tracks and How Load is Applied

When a bearing rotates with a load applied, the rolling contact between the balls and the bearing rings will generate rolling tracks on the raceway surface of
both inner and outer rings. The outline of rolling tracks and how the load is applied can be roughly summarized as shown in the eight figures below. Most of
the damage to bearings at an early stage is caused by factors such as unexpected excessive load and mounting errors. Disassembling the bearing and
looking at their rolling tracks will enable you to estimate the amount and direction of the load applied as well as the rotating rings, which will provide you
with a clue on how to set appropriate load conditions.
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Unidirectional radial load
(Inner ring: rotational, and outer ring: static)

Inner ring: The rolling track is observed at the center of the raceway
over the entire circumference. The track has an even width
throughout.

Outer ring: The rolling track is observed at the center of the raceway.

The track is widest in the radial load direction, while it becomes
narrower the farther it is from the load direction.

Unidirectional radial/axial loads
(combined load) (Inner ring: rotational, and outer ring: static)

Inner ring: The rolling track is deflected to the axial load direction, and
is observed over the entire circumference of the raceway surface. The
track has an even width throughout.

Outer ring: The rolling track is deflected to and is widest in the axial
load direction. This may be observed either over the entire
circumference, or just in some parts discontinuously.

Unidirectional radial load with radial preload
(or negative operating clearance)
(Inner ring: rotational, and outer ring: static)

Inner ring: The rolling track is observed at the center of the raceway
over the entire circumference. The track has an even width
throughout.

Outer ring: The rolling track can be observed at the center of the
raceway either over the entire circumference, or just in some parts
discontinuously. The track is widest in the radial load direction.

Axial load and moment load
(Inner ring: rotational, and outer ring: static)

Inner ring: The rolling track is deflected to the axial load direction, and
is observed over the entire circumference of the raceway surface. The
track has an even width throughout.

Outer ring: The rolling track is deflected to the axial load direction and
is inclined diagonally, and is observed over the entire circumference
of the raceway surface. The track has an even width throughout.

Unidirectional radial load
(Inner ring: static, and outer ring: rotational)

Inner ring: The rolling track is observed at the center of the raceway.
The track gets widest in the radial load direction, while it becomes
narrower the farther it is from the load direction.

Outer ring: The rolling track is observed at the center of the raceway
over the entire circumference. The track has an even width
throughout.

Moment load
(Inner ring: rotational, and outer ring: static)

D> (( o

Inner ring: The rolling track is observed at the center of the raceway
over the entire circumference. The track has an even width
throughout.

Outer ring: The rolling track is inclined diagonally with a fluctuating
width.

Unidirectional axial load
(Inner ring: rotational, and/or outer ring: rotational)

Inner ring: The rolling track is deflected to the axial load direction, and
is observed over the entire circumference of the raceway surface. The
track has an even width throughout.
Outer ring: The rolling track is deflected to the axial load direction, and
is observed over the entire circumference of the raceway surface. The
track has an even width throughout.

When the outer ring is deformed to oval shape
(Inner ring: rotational, and outer ring: static)

Inner ring: The rolling track is observed at the center of the raceway
over the entire circumference. The track has an even width
throughout.

Outer ring: The rolling track is widest where the raceway is
compressed. The length in the circumferential direction changes
depending on the amount of deformation and the bearing's initial
radial internal clearance.
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16 > Main Lubricants

Main 0Oil Brands and Performances

. . Dropping | Worked penetration | Base oil kinematic | Specific Operating A
Code Brand Manufacturer | Base oil | Thickener point ('C) | (25C, 60times) | viscosity (mm¥js) | gravity Color temperatre () Features and applications
Load-resistant, heat-resistant
Isoflex TOPAS NB Synthetic . 30(40°C). Light —50to ) i ’
B52 52 hydrocarbon Barium 240 280 5.9(100C) 0.96 brown 120 water-resistant, hlgh speed,
and supports electrical contact
. Low temperature, low torque,
L8A 'SS O:EZILADS 18 fllslt:gral Lithium | 190 280 13550((14000%‘ 0.88 | Yellow :’102;0 biodegradable, and high speed
P : (dmn100x10%)
Isoflex Super LDS Ester, s 15.0(40°C). —50to | Low temperature, low torque,
SL8 | 158 Mineral Lithium | 190 280 ss500c) | 090 | YIOW) 400 | and high speed (dmn100x10°)
Synthetic . . Load-resistant, wear-resistant,
NB5 | Isoflex NBU 15 hydrocarbon, | Barium | 220 280 21(40C), | qgq | Lioht | —d010 | oo resistant, and high
: 4.5(100°C) brown +130 )
Mineral, Ester speed, for spindles
o . Load-resistant, water-resistant,
Nz | StaburagsNBU | Mineral Barium | 220 260 220(40C). | qq | Hot ] —1510 | 0 hemical-resistant, for
12 Kliber 19(100°C) tan +150 .
Lubrication food machinery (NSF H2)
Staburags NBU ) ) 225(40°C). Light | —20to | Load-resistant, water-resistant,
NB3 | 121300 kp Mineral Barum | 220 800 19¢100C) | ¥ | tan | 4130 |and chemical-resistant
. High temperature, low torque,
) 200(40°C). ) —45t0 )
IMI | Barrierta IMI PFPE PTFE 280 22(100°C) 1.95 | White 4220 high §peed, and supports
electrical contact
) . _ High temperature, oxidation-
L55 Eljmena L55/2 PFPE PTFE - 280 ?00((14000%‘ 196 | White +42°6:)° resistant, and chemical-resistant,
for food machinery (NSF H1)
. _ NKL apparent . —35t0 | High temperature, oxidation-
SRl Barrierta JFE 552 PFPE PTFE 280 viscosity: S 1.90 | White 4260 resistant, and chemical-resistant
Synthetic . ) Load-resistant, wear-resistant,
UH6 g!‘t{:zrsynth UH1 hydrocarbon, |  Silica - 280 ?gg:gocc))) 0.92 bl_rf\:]/L +4104BO and water-resistant, for food
Ester machinery (NSF H1)
. High temperature, oxidation-
K24 | Krytox 240AC PFPE PTFE — 280 210 (38.,0) N 1.93 | White Sito resistant, and chemical-resistant,
26(99°C) +288 )
for food machinery (NSF H1)
Chemours — - -
24.7(38°C) 5710 Oxidation-resistant, chemical-
K2Z | Krytox 240AZ PFPE PTFE - 280 ' e 1.89 | White resistant, for food machinery
4.2(99°C) +149
(NSF H1)
. Organog 29.3(40°C). Dark —54to | Wide temperature range,
MG2'| Mobilgrease 28 PAO Clay 807 293 5.7(100°C) 095 red +177 wear-resistant
ExxonMobil ) - 11.54(40°C). ) —50to | Low temperature, low torque,
B32 | Beacon 325J Synthetic Lithium 194 262 3.204(100°C) 0.94 | Beige 120 low noise, and long life
Polyrex EM ) 115(40°C). —20to ) ,
PEM (Polyree EM) Mineral Polyurea 260 285 12.2(100C) 0.88 Blue 4180 Low-noise, for electric motors
Nye s 60.7(40°C). Yellow- | —40to | Wide temperature range, and
CGA | RHEOLUBE 374C Lubricants PAO Lithium 260 193 95(100°C) 0.87 brown 1150 high speed
AFF | AFF Grease THK Synthetic | Lithium | 220 315 100(40C) | 098 | Tan | 0to | Anti-freting and fow-dust
+120 grease
Idemitsu Mineral, Light —30to ) )
NBF | NIGACE W (BF) NTG Synthetic Urea 250 255 0.88 tan 150 Low noise and long life
RYC | ROYCO 22CF LANXESS | PAO Inorganic 939 283 _ 0.88 Dark —54 to W@e temperature range, water-
gel brown +177 resistant and load-resistant

Flash Pour Kinematic viscosity | Specific AL
Code Brand Manufacturer Base oil oy Ay 2 " temperature Features and applicatiuns
point(’C) | point(°C) (mm?®/s) gravity (C)
AeroShell Fluid 12 | Shell Lubricants ) ) 11000(—54°C). —54 to Low volatility, for aircraft gyroscopes and
AF2 (standard oil) Japan Diester 220 60 orless 8.2(54°C) 0.93 +135 electronic devices
WL2 | WINSOR L 245X | Fuchs Lubritech | Diester 227 —65 13.02(40°C) 092 | o0t |Oxidation-esistant and wear resistant, for
+80 electric motors and measuring instruments
) _ _ 22.8(40°C). —5710 For home appliances, office equipment and
KAZ | Krytox 143AZ Chemours Fluorinated 55 41(100) 1.91 149 aerospace applications, inert
. - ) 12.0(40°C). —65 to Low temperature, for home appliances and
PD8 | Isoflex PDP38 Kliiber Lubrication | Diester 200 70 32(100) 0.92 100 precision equipment
Main Grease Brands and Performances
. . Dropping | Worked penetration | Base oil kinematic | Specific Operating -
Code Brand Manufacturer | Base oil | Thickener point (C) | (25°C, 60times) | viscosity (mmdls) | gravity Color temperature () Features and applications
Multemp SRL Polyol Ester, L. 24.6(40°C). Light —50to Low noise, long life, and low
ik (standard grease) Diester Lithium 192 250 4.9(100°C) 0.97 tan +150 | torque
Diester, . 15.3(40°C). White —50to | Low temperature, low torque,
PS2 | Multemp PS No.2 Mineral Lithium | 190 275 39(1000) | " |peach| 4130 |and low noise
Kyodo
} Yushi Synthetic ) o Light —40to Higher-temperature-resistant and
RHE Multemp SB-M hydrocarbon Diurea 260 220 476(40C) 085 tan 4200 longer-life version of Multemp SRL
Mineral, Light —4010 High temperature, low noise,
RMS | Raremax Super Synthetic Diurea 255 260 10.5(100°C) 0.90 tgn 4180 oxidation-resistant, and
hydrocarbon corrosion-resistant, for motors
Shell Alvania ) - 131(40C). —25t0 )
AV2 Grease S2 Mineral Lithium 181 283 122(100C) 0.90 | Amber 4120 General multipurpose
Shell Alvani shell 131(40°C) 20 t
ell Alvania . —20to
Lubricants i ithi N i
AV3 Grease S3 o Mineral Lithium 182 242 122(100C) 0.90 | Amber 135 General multipurpose
AeroShell Grease Synthetic 14.2(40°C) —73to | Oxidation-resistant, corrosion-
hG3 33 Ezirrocarbon, Lithium 216 297 3.4(100°C) 1.00 | Green +121 resistant and load-resistant
Oxidation-resistant, wide
maL | Molvkote 33 Silicone Lithium | 210 320 10025C) | 1.00 |White| o | temperature range, low
Grease +180 )
temperature, and water-resistant
Oxidation-resistant, wide
mam | MoVkote M pont | silicone Lithium | 210 280 10025C) | 1.00 |White| o | emperature range, low
Grease +180 )
Toray temperature, and water-resistant
Specialty _ Low evaporation, oxidation-resistant,
M4M Molykote 44M Materials Silicone Lithium 204 260 125(25°C) 1.00 | White 40t wide temperature range, low
Grease 4200 )
temperature, and water-resistant
Molykote G-4500 ) )
iy Aluminum 100(40°C). . —40to | Wide temperature range, for
Rl FV Mutti-Purpose PAO complex | 270 280 144000c) | OB [ Wh | 150 | food machinery (NSF H1)
Synthetic Grease
Cassida Grease Fuchs . Aluminum 150(40°C). . —35to0 .
RL2 RLS? Lubritech Synthetic complex 240 280 18(100C) 0.88 | White 120 For food machinery (NSF H1)
. 72(40°C). Brown- | —40to | High temperature, low noise,
GHY | Asonic GHY 72 Ester Polyurea 250 265 95(100°C) 0.95 yellow 4180 and high speed
. Synthetic .
. Kliiber - 25(40°C). Light —50to | Low temperature, low torque,
Rl sonic 6LY 321 orication 'E‘Zf;:’carb"”’ Lithium | 190 280 5(100°C) 094 | prown| +140 | low noise, and high speed
) 100(40°C). Light —40to | High temperature, low noise,
HQ7 | Asonic HQ 72-102 Ester Polyurea 240 265 12(100°C) 0.97 brown 180 and water-resistant

053 | HIGH PRECISION BALL BEARINGS

Note: When you are planning to use a bearing filled with an NSF H1 or H2 registered lubricant for food machinery, please consult with us because an additional cleanliness management
procedure will be required in the assembly process.
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Abutment and fillet

Yy N ~—— ——— —
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS
_ _ Width _ . o
Bore diameter | Outer diameter . Chamfer Bearing number Load rating | Limiting speed®®
d D Open Shielded, Sealed Fa i) ‘
B B ) 2 Seals® Cr Cor | Grease i Oil
— — : — — Open |2 Shiglds® : : —
mm  inch mm  inch mm inch mm  inch mm i inch 2RS | 2RU | TTS min
15 | 0.0591 4 01555 — | — 2 100787 | 005 | 0002 — |esixzz | —  —  — | 1127 33 |105000 124 000
5 101969 | 2 (00787 | 26 01024 | 015 | 00059 [691X | 691XZZ | — | — | 238 69 | 94000111000
2 100787 5 (0199 | 15 {00591 | 23 | 00906 | 0.08 : 0.0031 |682 68222 | — | — | 169 i 50 | 94000:111 000
3 5 101969 | 2 00787 | 25 00984 | 010 | 00039 |MRS2 |MR52zZ| — | — | 169\ 50 | 94000111000
6 02362| 23 | 00906 3 101181 015 | 0.0059 |692 69222 | — | — | 330 99 | 86000:101000
6 102%2| 25 100984| — | — | 015 | 00059 |MR62 = | =} — | 33 | 99 | 86000101000
7 102756 | 25 100984| — | — | 015 | 00059 |MR72 - | = — | 386 128 | 76000 90000
; 7 lo2me| — | — 35 101378| 015 {00059 | — |602zz8 | — | — | 38 | 128 | 76000 90000
25 | 00084 6 0232 — | - 26 | 01024 | 008 | 00031| — |682XzZ | — | — | 209 73| 81000i 96000
3 7 102756 | 25 00984 | 35 01378 015 | 0.0059 692X | 692XZZS| — | — | 38 | 128 | 76000 90000
| 8 103150| 28 {01102 4 |01575| 015 | 0.0059 [602X | 602XZZ | — | — | 5511 175 | 72000 85000
3 101181 6 102362| 2 (00787 | 25 00984 | 010 | 00039 |MR63 | MR63zZ| — | — | 209 i 73| 81000} 96000
| 7 02756 | 2 (00787| 3 01181 | 0.10 | 0.0039 |683 683ZZ | 2RS | — | 3111 112 | 74000 88000
8 103150| 25 100984| — | — | 015 | 00059 |MR83 I — | 3951 140 | 67000 79000
8 103150 — | - 3 101181 010 {00039| — |MR83zZ| — ! — | 395 140 | 67000 79000
8 {03150 3 01181 4 101575 | 015 | 0.0059 |93 693ZZ |2RS — | 559 1 179 | 70000} 82000
9 103543| 25 {00984| — | — | 020 | 00079 |MR93 - | = — | 5720 188 | 66000 78000
9 lo0sm3| — | — 4 101575 | 015 {00059 — |mReszz| — | — | 5721 188 | 66000 78000
9 03543 3 101181 5 101969 | 015 | 0.0059 |603 60322 | — | — i — | 572 188 | 66000 78000
10 (03937| 4 101575 4 {04575| 015 {00059 |623" |623zZ |2RSi2RU: — | 633 | 218 | 66000 78000
| 13 1 05118| 5 {01969| 5 {01969 | 020 | 00079 |633" |6332Z |2RS{ — | — | 1300 | 485 | 51000 60000
4 101575| 7 to2rse| 2 ioo787| — | — | 0410 | 0.0039 |MR74 = =t} — | 312 115 | 70000} 82000
| 7 o256 | — 0 — 25 10098 | 010 :00039| — |MR742Z| — ' — | 255 0 107 | 71000 83000
8 103150 2 io00787| — | — | 015 | 00059 |MR84 = | =} — | 395 | 140 | 67000} 79000
8 ‘03150 — | — 3 01181 | 010 [00039| — |MR84zz| — | — | 395 140 | 67000 79000
9 103543| 25 100984 | 4 01575| 010 | 0.0039 |684 6842Z |2RS| — | — | 641 | 226 | 63000 75000
10 $03937| 3 {01181 4 01575| 020 | 00079 [MR104 |MR104ZZ|2RS 2RU: — | 711 | 270 | 59000 70000
11| 04331 4 101575| 4 101575 | 015 00059 |94 6942z |2RS| — | — | 959 | 347 | 57000 67000
1204724 4 01575 4 01575 | 020 | 00079 [604™ |604ZZ |2RS| — | — | 959 | 347 | 57000 67000
13 (05118 | 5 101969 5 {01969 | 020 | 00079 |624" |6242Z |2RS{2RU| — | 1300 | 485 | 51000} 60000
| 16 1 06209| 5 101969 5 {01969 | 030 | 00118 [634® |6342Z |2RS| — | — | 1340 | 517 | 46000 54000
5 101969| 8 ‘03150 2 ‘o00787| — | — | 010 | 00039 |MR85 = | =} — | 309 | 121 | 62000} 74000
? 8 ‘03150 — | — 25 10098 | 010 | 00039| — |MR85ZZ| — ! — | 2181 91| 63000 75000
9 103543| 25 100984 | 3 01181 | 015 | 00059 |MRe5 | MRe5zZ| — | — | 4321 168 | 60000 71000
9 03543 — | — 3 101181 | 015 (00059 | — — | — i — IT1S| 4320 168 | 47000 47000
10 103937| 3 o118 4 101575 | 015 00059 |MR105 |MR1052Z|2RS| — | — | 432 | 168 | 60000 71000
11 0.4331 4 01575 4 01575 | 015 | 0.0059 |[MR115" | MR1152Z| 2RS | — | 7161 283 | 54000 64000
11| 04331 3 101181 5 101969 | 015 | 0.0059 |685 68522 | 2RS | — | 716 0 283 | 54000 64000
13 105118 | 4 {01575 4 01575 | 020 | 00079 [695™ | 695ZZ |2RS | — | 1080 | 430 | 50000 59000
14 05512 5 101969 5 101969 | 020 | 0.0079 |05 |605ZZ |2RS — | 1330 | 507 | 48000 56000

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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Abutment and fillet dimensions Mass (Ref.)
Cage Bl Open Shielded, Sealed .
type® Size Qty. ) damwo | Dagm D ) T g floen ol AR
mm pcs. mm mm mm
w 0.600 7 - - - - 1.90 210 | 3.60 3.70 0.05 - 0.10
W 1.000 6 2.40 2.40 410 410 2.40 2.40 4.60 4.60 0.15 0.18 0.23
w 0.800 6 2.50 2.60 4.00 4.40 2.50 2.60 4.50 4.50 0.08 0.13 0.18
W 0.800 6 2.60 2.60 4.00 4.20 2.60 2.60 4.50 4.50 0.10 0.17 0.19
W 1.200 6 2.90 2.90 4.90 5.20 2.90 2.90 5.50 5.50 0.15 0.28 0.34
W 1.200 6 2.90 2.90 4.90 5.20 — - = — 0.15 0.30 —
w 1.200 7 3.20 3.80 5.70 6.20 - - - - 0.15 0.46 -
w 1.200 7 — — — — 3.00 3.10 6.30 6.30 0.15 — 0.60
w 0.800 8 - - — - 3.10 3.60 5.50 5.50 0.08 - 0.31
w 1.200 7 3.70 3.80 5.70 6.20 3.70 3.80 6.30 6.30 0.15 0.42 0.56
w 1.588 6 3.70 4.00 6.50 6.80 3.70 4.00 7.10 7.10 0.15 0.63 0.86
w 0.800 8 3.60 3.60 5.00 5.20 3.60 3.60 5.50 5.50 0.10 0.21 0.26
w 1.000 8 3.80 4.20 5.80 6.20 3.70 3.80 6.40 6.40 0.10 0.33 0.44
J 1.200 7 4.20 4.90 6.90 7.20 = = = = 0.15 0.55 =
J 1.200 7 - - - - 3.80 4.90 7.50 7.50 0.10 - 0.65
J 1.588 6 3.90 4.30 6.70 7.20 3.90 4.30 7.30 7.30 0.15 0.60 0.78
w 1.588 6 4.60 4.80 7.30 7.70 - - - - 0.20 0.71 -
w 1.588 6 — — — — 3.90 4.30 8.00 8.20 0.15 — 1.09
w 1.588 6 4.20 4.80 7.30 7.80 3.90 4.30 8.00 8.20 0.15 0.85 1.35
J 1.588 7 3.90 4.30 8.10 8.80 3.90 4.30 8.10 8.80 0.15 1.49 1.57
J 2.381 7 4.60 5.90 11.40 11.70 4.60 5.90 11.40 11.70 0.20 2.95 3.12
w 1.000 8 4.60 4.70 6.30 6.50 — — — — 0.10 0.22 —
w 0.800 11 - - - - 4.60 4.70 6.60 6.60 0.10 - 0.31
J 1.200 7 4.90 4.90 6.90 7.20 — — — — 0.15 0.36 —
J 1.200 7 — - - - 4.80 4.90 7.50 7.50 0.10 - 0.51
w 1.588 7 4.80 5.10 7.60 8.20 4.80 5.10 8.20 8.50 0.10 0.63 0.95
J 1.588 8 5.60 5.80 8.30 8.70 5.60 5.80 8.90 8.90 0.20 1.00 1.30
J 2.000 7 5.20 5.50 9.90 10.20 5.20 5.50 9.90 10.20 0.15 1.49 1.61
J 2.000 7 5.30 5.50 9.90 10.40 5.30 5.50 9.90 10.40 0.20 2.02 2.14
J 2.381 7 5.60 5.90 11.40 11.70 5.60 5.90 11.40 11.70 0.20 2.7 2.89
J 2.381 7 6.00 6.60 13.10 14.00 6.00 6.60 13.10 14.00 0.30 4.86 5.20
w 1.000 8 5.60 5.70 7.30 7.50 — — — — 0.10 0.26 —
w 0.800 9 — - - - 5.60 5.70 7.60 7.60 0.10 - 0.36
w 1.200 8 5.90 5.90 7.90 8.20 5.90 5.90 8.50 8.50 0.15 0.50 0.58
W 1.200 8 - — - - 5.90 5.90 8.30 8.30 0.15 - 0.60
w 1.200 8 5.90 5.90 7.90 8.80 5.90 5.90 8.50 8.80 0.15 0.94 1.23
J 1.588 8 6.20 6.70 10.00 10.20 6.20 6.70 10.00 10.20 0.15 1.44 1.54
J 1.588 8 6.20 6.70 9.30 9.80 5.90 6.10 10.00 10.20 0.15 1.18 1.83
J 2.000 8 6.30 6.50 11.30 11.70 6.30 6.50 11.30 11.70 0.20 213 2.28
J 2.381 7 6.60 6.80 12.30 12.70 6.60 6.80 | 12.30 12.70 0.20 3.09 3.36
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Abutment and fillet

¥y N U | — | S —
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS
_ _ Width _ . )
Bore diameter | Outer diameter ; Chamfer Bearing number Load rating | Limiting speed®
d D Open Shielded, Sealed Fe min ‘ ‘
B B ) 2 Seals® Cr ¢ GCor | Grease | OQil
. . . - - Open |2 Shields® =
mm inch mm inch mm inch mm inch mm inch 2RS | 2RU : TTS N min
5 (01969 | 16 06299 | 5 [ 01969| 5 01969 | 030 | 0.0118 625" |6252Z |2RS . 2RU: — | 1730 | 670 | 44000 52000
19 107480 | 6 102362 6 |02362| 030 : 00118 (635" |6352Z |2RS| — | — | 2340 | 889 | 38000 45000
6 102362| 10 (03937| 25 100984| — | — | 015 {00059 |MR106 — | == —| 497 { 219 | 54000} 64000
| 10 {03937 | — | - 3 (01181 | 010 [00039| — |MRio6ZZ| — | — | — | 497 | 218 | 55000 64000
10 103937 | 3 | 0.1181 3 01181 | 010 | 0.0039 (676" — | — i —i1rs| 373 | 172 | 55000 65000
12 (04724 | 3 |o0.1181 4 104575 | 020 00079 |MR126 |MR1262Z|2RS| — | — | 716 | 293 | 50000 59000
13 105118 | 35 (01378 5 |0.1969| 0.5 | 0.0059 |686 6862Z |2RS 2RU — | 1080 | 438 | 48000 56000
15 105906 | 5 101969| 5 {01969 | 020 {00079 |696® |696ZZ |2RSi2RU: — | 1340 | 517 | 46000 54 000
15 105906 | — | — 5 01969 | 020 | 00079 | — — | — i — iTrs| 1340 | 517 | 38000 38000
16 (06299 | 5 (01969 5 {01969 | 020 | 0.0079 |696A" |696AZZ |2RS{2RU| — | 1340 | 517 | 46000} 54000
17 106693 6 102362 6 [02362| 030 00118 (606" |606ZZ |2RS{2RU| — | 2260 | 838 | 42000} 49000
19 (07480 | 6 02362 6 (02362 030 00118 (626" |6262Z |2RS{2RU| — | 2340 | 889 | 38000} 45000
| 22 | 0.8661 7 102756 | 7 102756 | 030 00118 [636™ |636ZZ |2RS{2RU: — | 3300 | 1370 | 33000 39000
7 102756 | 11 104331 | 25 (00984 | 3 {01181 | 015 | 00059 [MR117 |MR17ZzS| — | — | — | 456 | 201 | 50000} 59000
3 13 10518 | 3 (01181 — | — | 020 | 0.0079 |MR137 — | =i =1 — | 541 276 | 45000 53000
13 | 05118 | = 4 101575 | 015 100059 | — |MR137zZ| — | — | — | 541 | 276 | 45000 53000
14 05512 | 35 (01378 | 5 01969 | 0.15 | 0.0059 |687 68722 |2RS| — | — | 1180 | 511 | 44000} 52000
17 106693 5 10199| 5 {01969 | 030 {00118 (697" |697zZ |2RS{ — | — | 1610 | 716 | 40000 47 000
19 107480 | 6 102362| 6 |02362| 030 : 00118 |607" |607ZZ |2RS 2RU| — | 2340 | 889 | 38000 45000
22 | 0.8661 7 102756 | 7 102756 | 030 00118 [627 |627ZZ |2RSi{2RU| — | 3300 | 1370 | 33000 39000
; 2 |10236| 9 103543 9 |03543| 030 : 00118 (637" |6372Z |2RS: — | — | 4580 | 1970 | 28000 33000
8 103150 12 (04724 | 25 {00984| — | — | 015 {00059 [MR128 — | =i — i —| 5441 275 46000} 54000
3 12 104724 — | — | 35 [01378| 010 | 00039| — |MR128ZZ|2RS — | — | 545 | 274 | 46000 54000
12 {04724 — | — | 35 |01378| 010 00039 | — — | — i —iTrs| 544 275 | 31000 31000
14 105512 35 (01378 — | — | 020 | 0.0079 |MR148 — | — i — 1 —| 818} 38 | 42000 50000
14 foss12| — 10— 4 101575 | 015 100059 | — |MR148zz|2RS| — | — | 818 | 386 | 42000 50000
16 (06299 | 4 01575| 5 01969 | 020 | 0.0079 |688 688ZZ |2RS2RU. — | 1260 | 590 | 40000 47000
19 (07480 | 6 102362| 6 102362| 030 {00118(698" |698zZ |2RSi2RU: — | 2240 | 912 | 37000 44000
22 | 0.8661 7 102756 | 7 102756 | 030 | 0.0118 [608™ |608ZZ |2RS2RU; — | 3300 | 1370 | 33000 39000
24 109449 | 8 10315 8 {0315 | 030 | 00118 628" |628ZZ |2RS 2RU: — | 3330 | 1410 | 31000 37000
; 28 1.1024| 9 103543| 9 [03543| 030 | 00118 (638" |6382Z |2RS|2RU; — | 4580 | 1970 | 28000} 33000
9 103543| 14 ‘05512 3 io1181| — | — | 010 {00039 |679 — | =i — 1 —| 919} 467 | 41000} 48000
3 14 05512 — | — | 45 {o04772| 010 {00039| — |6792z8 | — | — |\ — | 919 | 467 | 41000 48000
17 106693 | 4 01575 1 0.1969 | 0.20 | 0.0079 |689 68922 |2RS. — | — | 1330 | 664 | 37000 44000
20 07874 6 02362 102362 | 030 | 0.0118 |699™ |6992Z |2RS 2RU: — | 2470 | 1070 | 35000 42000
24 109449 | 7 10275 | 7 |02756| 030 | 0.0118 |609” |609zZ |2RS 2RU| — | 3350 | 1430 | 30000 36000
2 10236 8 0315 8 0315 | 060 | 00236 |620" |629ZZ |2RS 2RU: — | 4580 | 1970 | 28000 33000
30 {11811 | 10 {03937 | 10 {03937 | 060 | 00236 |639" |639ZZ |2RS| — | — | 5110 | 2390 | 25000} 30000

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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Abutment and fillet dimensions Mass (Ref.)
Cage Ball Open Shielded, Sealed .
type® Size Qty. ) Gy | B T b Wz | Bhon B ftrao ol AR

mm pes. mm mm mm g

J 2.778 7 7.00 740 | 1390 | 1440 700 | 740 | 1390 | 1440 0.30 430 | 453
J 3500 6 7.00 840 | 1660 | 17.00 700 | 840 | 1660 | 17.00 0.30 757 | 8.1
w 1.200 10 6.90 690 | 9.00 9.20 - - = - 0.15 058 | -
W 1.200 10 = = i = = 680 | 690 | 940 9.40 0.10 = | 0.71
w 1.000 11 6.80 700 | 890 9.20 680 | 700 | 890 9.20 0.10 073 | 076
J 1.588 8 7.30 760 | 1030 | 10.70 710 ¢ 740 | 11.00 | 11.00 0.20 123 | 1.57
J 2.000 8 7.20 790 | 1110 0 11.80 720 | 730 | 1180 | 1220 0.15 185 | 250
J 2.381 7 7.30 740 | 1310 | 1340 730 | 740 | 1310 | 13.40 0.20 352 | 38
J 2.381 7 - S - - 730 | 740 | 1290 | 13.40 0.20 - 3.76
J 2.381 7 7.30 740 | 1310 | 14.40 730 | 740 | 1310 | 14.40 0.20 446 | 476
J 3.500 6 7.70 810 | 1490 | 15.40 770 | 810 | 1490 | 15.40 0.30 543 5.94
J 3500 6 8.00 840 | 1660 | 17.00 800 | 840 | 1660 | 17.00 0.30 718 | 7.70
J 3.969 7 800 | 1040 | 1910 | 20.00 800 | 1040 | 1910 | 20.00 0.30 122 | 128
W 1.200 9 7.90 790 | 1010 | 10.10 790 | 790 | 1040 | 1040 0.15 061 | 0.75
W 1.200 12 8.60 930 | 1120 | 11.40 S - 0.20 155 -
W 1.200 12 = = & = = 820 | 890 | 11.80 | 12.20 0.15 = 2.00
J 2.000 9 8.20 890 | 1210 | 12.80 820 | 840 | 1280 | 13.20 0.15 204 | 277
J 2.381 9 8.70 910 | 1440 | 15.00 870 | 910 | 1440 | 1500 0.30 481 | 503
J 3.500 6 8.70 890 | 1660 | 17.00 870 | 890 | 1660 | 17.00 0.30 676 | 7.26
J 3.969 7 900 | 1040 | 1940 | 20.00 900 | 1040 | 1910 | 20.00 0.30 16 | 122
J 4762 7 9.00 | 1380 | 2250 | 24.00 9.00 | 1380 | 2250 | 24.00 0.30 21 | 232
W 1.200 12 9.00 900 | 11.00 | 11.20 = § = = = 0.15 ol L =
W 1.200 12 - - i - - 860 | 890 | 1140 | 11.40 0.10 - 1.01
w 1.200 12 - - - - 880 | 900 | 1140 | 1140 0.10 - | 0%
J 1.588 10 9.60 980 | 1230 | 1270 S - 0.20 180 | -
J 1.588 10 - - i = - 890 | 920 | 1290 | 13.20 0.15 - 2.00
J 2.000 10 960 | 1040 | 13.60 | 14.40 950 | 960 | 1430 | 1470 0.20 316 | 3.79
J 3175 7 9.70 970 | 16.80 | 17.00 970 | 970 | 16.80 | 17.00 0.30 621 | 6.72
J 3.969 7 1000 | 1040 | 1940 | 2000 | 1000 | 1040 | 1910 | 20.00 0.30 110 | 116
J 3.969 7 1000 | 11.80 | 2000 | 2200 | 1000 | 11.80 | 2000 | 2200 0.30 165 | 172
J 4762 7 1000 | 1380 | 2250 | 26.00 | 10.00 | 1380 | 2250 | 26.00 0.30 272 | 283
J 1.588 12 980 | 1030 | 1270 | 13.20 - - = - 0.10 129 1 =
W 1.588 12 - - - - 980 | 1020 | 13.30 | 1350 0.10 - 1.84
J 2.000 11 1060 | 1140 | 1460 | 1540 | 1030 | 1060 | 1530 | 15.70 0.20 343 | 412
J 3.175 8 1100 | 1150 | 1750 | 1800 | 11.00 | 1150 | 1750 | 18.00 0.30 709 | 759
J 3.969 7 1100 | 1200 | 2060 | 2200 | 11.00 | 1200 | 2060 | 2200 0.30 133 | 140
J 4762 7 1300 | 1380 | 2250 | 2260 | 13.00 | 1380 | 2250 | 22.60 0.60 178 1 189
RJ 4.762 8 1300 | 1520 | 2540 | 26.00 | 13.00 | 1520 | 2540 | 26.00 0.60 333 | 348
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Abutment and fillet

Yy N ~—— ——— —
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS
_ _ Width _ . o
Bore diameter | Outer diameter . Chamfer Bearing number Load rating | Limiting speed®®
d D Open Shielded, Sealed Fa i) ‘
B B ) 2 Seals® Cr i Cor | Grease | Qi
— — : — - Open |2 Shiglds® : : —
mm  inch mm  inch mm  inch mm  inch mm | inch 2RS | 2RU | TTS N min
06 | 00236| 25 00984 | 1 |00394| - — [ 005 0002 |6806H | — | —  — @ — 50 . 11 |128000 152 000
1 100394 | 3 |o01181 1 100394 | — — | 005 | 00020 |681H = | = | = 81 | 20 |117.000 {139 000
| 3 101181 | 15 00591 | - — | 005 |0.0020 [SMR31 - | - - 81 i 20 |117000:139 000
3 4 101575| 16 00630| -— — | 010 | 0.0039 |691H = | = f— | 120 0 29 |105000 124 000
1200472 4 01575 | 18 00709| 25 {00984 | 0.10 | 00039 |SMR4IX | SMR4IXZZ| — | — | — 96 | 27 |105000 124 000
15 | 0.0591 4 101575| 12 100472| 2 100787 | 005 {00020 |681XH |681XHZZ| — | — | — 9% | 27 |105000 124 000
| 5 101969 | 2 00787 | 26 {01024 | 015 | 00059 |691XH |691XHZZ| — | — | — | 202 | 55 | 94000111000
3 6 102362| 25 100984 | 3 01181 | 015 | 00059 [601XH |601XHZZ| — | — | — | 281 | 79 | 86000101000
2 00787 4 101575 | 12 | 0.0472 2 100787 | 005 00020 |672H |672HzZ | — | — | — | 106 | 32 | 98000116000
3 5 101969 | 15 00591 | 2.3 00906 | 008 |00031 6824 |682HZZ | — | — | — | 144 | 40 | 94000111000
5 (01969 | 2 00787 | 25 {00984 | 010 | 00039 |SMR52 |SMR522Z| — | — | — | 144 | 40 | 94000111000
6 102362| 23 100906| 3 01181 | 015 {00059 [692H |692HzZ | — | — | — | 281 | 79 | 86000101000
6 02362| 25 00984 | 25 {00984 | 015 | 00059 |SMR62 |SMR622Z| — | — : — | 281 | 79 | 86000 101000
7 102756 | 25 100984 | 3 {01181 | 015 | 00059 |[SMR72 |SMR72zzS| — | — | — | 328 | 102 | 76000 90000
| 7 10275 | 28 01102| 35 [01378| 015 | 00059 |602H |602HZZS | — | —  — | 328 | 102 | 76000 90000
25 100984 | 6 [02362| 18 [00709| 26 |01024| 008 {00031 |682XH |682XHZZ| — | — | — | 177 | 58 | 81000| 96000
| 7 10275 | 25 00984 | 35 {01378 | 0.15 | 0.0059 |692XH |692XHIZS| — | — | — | 328 | 102 | 76000 90000
8 103150| 25 100984| — | — | 020 {00079 |[SMR82X| — | — | — i — | 475 | 143 | 70000} 82000
| 8 03150 | 2.8 | 0.1102 4 01575 | 015 | 0.0059 [602XH |602XHZZ | — | — | — | 469 | 140 | 72000 85000
3 101181 6 102362| 2 (00787| 25 {00984 | 010 {00039 |SMR63 |SMR63zz| — | — | — | 177 | 58 | 81000} 96000
| 7 (02756 | 2 100787| 3 01181 | 010 | 00039 |683H |683HZZ |2RS| — | — | 265 | 90 | 74000 88000
8 103150| 25 100984| — | — | 015 | 00059 |SMR83 — | =i —i—1| s 11267000} 79000
8 03150 — | — 3 01181 | 010 [00039| — |SWR83zz| — | — | — | 336 | 112 | 67000} 79000
8 103150| 3 {01181 4 101575 | 015 00059 |693H | 693HZZ |2RS| — | — | 475 | 143 | 70000 82000
9 103543| 25 100984| — | — | 020 {00079 |SMR93 — | — i — i —| 48 | 150 | 66000 78000
9 io03m43| — | — 4 101575| 015 100059 | — |SMRe3zz| — | — | — | 486 | 150 | 66000 78000
9 03543 3 01181 5 01969 | 015 | 00059 [603H |603HZZ | — | — | — | 48 | 150 | 66000 78000
10 103937| 4 101575| 4 101575| 0.5 {00059 |623H" |623HZZ |2RS|2RUTTS| 538 | 175 | 66000 78000
| 13 05118 5 101969 | 5 (01969 | 020 | 00079 |633H™ |633HZZ |2RS| — | — | 1110 | 388 | 51000 60000
4 101575| 7 to2rse| 2 too7e7| — | — | 010 00039 |SMR74 — | =i =i —| 251 9270000} 82000
| 7 o256 | — 0 — 25 100984 | 010 |00039| — |SMR74ZZ| — | — i — | 217 i 86 | 71000 83000
8 103150 2 ioo0787| — | — | 015 | 00059 |SMR84 — | =i =1 —| 331 11267000} 79000
8 ‘03150 — | — 3 01181| 010 [00039| — |SWR84zz| — | — | — | 336 | 112 | 67000 79000
9 103543 | 25 100984 | 4 |01575| 010 | 00039 [684H |684HZZ |2RS| — (TTS| 545 | 181 | 63000 75000
10 103937 | 3 {01181 4 01575 | 020 | 0.0079 |[SMR104 | SMR1042Z| 2RS | 2RU: — | 604 | 216 | 59000 70000
11| 04331 4 101575| 4 101575 | 015 | 00059 [694H" |694HZZ |2RS| — | — | 815 | 277 | 57000 67000
1204724 4 01575 4 01575 | 020 | 0.0079 |604H |604HZZ |2RS| — | — | 815 | 277 | 57000 67000
13 (05118 | 5 101969 5 {01969 | 020 | 0.0079 |624H® |624HZZ |2RS{2RU| — | 1110 | 388 | 51000} 60000
16 | 0.6299 5 {01969 5 01969 | 030 | 00118 [634H" |634HZZ |2RS| — | — | 1140 | 414 | 46000 54 000

Abutment and fillet dimensions Mass (Ref.)
Cage gall Open Shielded, Sealed .
type® Size Qty. ) Gy | Bhan g b Gz | Bbon B ftrao ol AR
mm pes. mm mm mm
w 0.500 5 1.00 1.10 2.00 210 - - - - 0.05 0.02 —
W 0.600 6 1.40 1.50 2.60 2.70 — — — — 0.05 0.03 —
W 0.600 6 1.40 1.50 2.60 2.70 - - — - 0.05 0.04 -
W 0.800 5 1.80 1.90 3.30 3.50 — — — — 0.10 0.09 —
w 0.600 7 2.00 210 3.10 3.20 2.00 2.10 3.60 3.60 0.10 0.11 0.14
W 0.600 7 1.90 210 3.10 3.60 1.90 210 3.60 3.70 0.05 0.07 0.10
w 1.000 6 2.40 2.40 410 410 2.40 2.40 4.60 4.60 0.15 0.17 0.22
W 1.200 6 2.70 290 4.90 5.20 2.70 2.90 5.50 5.50 0.15 0.32 0.37
W 0.600 8 2.40 2.50 3.50 3.60 2.40 2.50 3.70 3.70 0.05 0.05 0.08
W 0.800 6 250 2.60 4.00 4.40 250 2.60 4.50 450 0.08 0.13 0.18
w 0.800 6 2.60 2.60 4.00 4.20 2.60 2.60 4.50 4.50 0.10 0.16 0.19
W 1.200 6 2.90 2.90 4.90 5.20 2.90 2.90 5.50 5.50 0.15 0.28 0.33
w 1.200 6 2.90 2.90 4.90 5.20 2.90 2.90 5.50 5.50 0.15 0.29 0.29
W 1.200 7 3.20 3.80 5.70 6.20 3.00 3.10 6.30 6.30 0.15 0.45 0.51
w 1.200 7 3.20 3.80 5.70 6.20 3.00 3.10 6.30 6.30 0.15 0.50 0.59
w 0.800 8 3.10 3.60 5.00 5.40 3.10 3.60 5.50 5.50 0.08 0.22 0.30
w 1.200 7 3.70 3.80 5.70 6.20 3.70 3.80 6.30 6.30 0.15 0.42 0.56
W 1.588 6 410 4.30 6.70 6.70 — — — — 0.20 0.52 —
W 1.588 6 3.70 4.00 6.50 6.80 3.70 4.00 710 710 0.15 0.62 0.85
w 0.800 8 3.60 3.60 5.00 5.20 3.60 3.60 5.50 5.50 0.10 0.21 0.25
w 1.000 8 3.80 4.20 5.80 6.20 3.70 3.80 6.40 6.40 0.10 0.33 0.44
J 1.200 7 4.20 4.90 6.90 7.20 — — — — 0.15 0.55 —
J 1.200 7 - — — - 3.80 4.90 7.50 7.50 0.10 - 0.64
J 1.588 6 3.90 4.30 6.70 7.20 3.90 4.30 7.30 7.30 0.15 0.60 0.77
W 1.588 6 4.60 4.80 7.30 7.70 - - — - 0.20 0.70 -
W 1.588 6 — — — — 3.90 4.30 8.00 8.20 0.15 — 1.07
w 1.588 6 4.20 4.80 7.30 7.80 3.90 4.30 8.00 8.20 0.15 0.84 1.33
d 1.588 7 3.90 4.30 8.10 8.80 3.90 4.30 8.10 8.80 0.15 1.47 1.56
J 2.381 7 4.60 5.90 11.40 11.70 4.60 5.90 11.40 11.70 0.20 2.91 3.08
W 1.000 8 4.60 4.70 6.30 6.50 — — — — 0.10 0.22 —
W 0.800 11 - — — - 4.60 4.70 6.60 6.60 0.10 - 0.30
J 1.200 7 4.90 4.90 6.90 7.20 - - i = - 0.15 0.36 -
J 1.200 7 - — — - 4.80 4.90 7.50 7.50 0.10 - 0.51
W 1.588 7 4.80 5.10 7.60 8.20 4.80 5.10 8.20 8.50 0.10 0.62 0.93
J 1.588 8 5.60 5.80 8.30 8.70 5.60 5.80 8.90 8.90 0.20 0.99 1.29
J 2.000 7 5.20 5.50 9.90 10.20 5.20 5.50 9.90 10.20 0.15 1.47 1.59
J 2.000 7 5.30 5.50 9.90 10.40 5.30 5.50 9.90 10.40 0.20 1.99 211
J 2.381 7 5.60 5.90 11.40 11.70 5.60 5.90 11.40 11.70 0.20 2.78 2.95
J 2.381 7 6.00 6.60 13.10 14.00 6.00 6.60 13.10 14.00 0.30 4.80 514

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet
o Bors diamsfer Oufer diamatar Width . Chamfar i T e i Limiting spasd® Ball Abutment and f|||etd|menspns Mass (Ref.)
5 p 5 Open Shielded, Sealed o Cage Open Shielded, Sealed 0 9 Shield
(1] s (min) > T = (4) = T T Tas (max) pen lelas
z. B B1 Open |2 Shields? 2 Seals® Cr Cor | Grease i Qi type Size Qty. a (min) Gamag § Daun) Da may db (min) b ma) Db (min) Db (mar)
= mm | inch mm | inch mm | inch mm inch mm | inch 2RS | 2RU | TTS min’' mm pes. mm mm mm
5 10199 8 03150 2 (00787 — . — | 010 | 00039 [SMR85 | — | —  — | — | 263 97 | 62000 74000 W 1.000 8 5.60 5.70 7.30 7.50 - - - - 0.10 0.26 -
3 8 {03150 — | — | 25 {00984 | 010 ;00039 | — |SMR8SZZ| — | — | — 185 | 73 | 63000 75000 w 0.800 9 - - - - 5.60 5.70 7.60 760 | 0.10 - 0.35
o 9 03543 | 25 00984| 3 [0.1181| 0.15 | 00059 [SMR95 |SMR95zZ| — | — {TIS| 367 | 134 | 60000 71000 W 1.200 8 5.90 5.90 7.90 820 | 590 | 590 | 850 | 850 | 0.5 0.50 057
X 10 103937 | 3 |0.1181| 4 [0.1575| 015 |0.0059 SMR105 |SMR1052Z| 2RS: — | — | 367 | 134 | 60000 71000 W 1.200 8 5.90 5.90 7.90 880 | 590 | 590 | 850 | 880 | 0.15 0.93 121
c?» 11104331 | 4 101575| 4 {01575 | 0.15 | 0.0059 [SMR115" | SMR1152Z| 2RS | — | — | 609 | 226 | 54000 64000 J 1,588 8 6.20 670 | 1000 | 10.20 6.20 670 | 1000 | 1020 | 015 1.42 152
El 11104331 3 {01181| 5 (01969 | 015 |0.0059 [685H |685HZZ |2RS: — | — | 609 | 226 | 54000 64000 J 1588 8 6.20 6.70 9.30 980 | 59 | 610 | 1000 | 1020 | 0.15 117 181
= 13 {05118 | 4 [ 01575| 4 [0.1575| 0.20 | 0.0079 [695H" |695HZZ |2RS | — | — | 916 | 344 | 50000 59000 J 2.000 8 6.30 650 | 1130 | 1170 | 630 | 650 | 1130 | 11.70 | 020 211 2.26
= 14 105512 5 {01969 | 5 (01969 | 020 |0.0079 [605H” |6O5HZZ |2RS: — | — | 1130 | 405 | 48000 56000 J 2.381 7 6.60 680 | 1230 | 1270 | 660 | 680 | 1230 | 1270 | 020 3.14 3.33
= 16106299 | 5 {01969 | 5 (01969 | 0.30 | 0.0118 [625H" |625HZZ |2RS: — | — | 1470 | 536 | 44000 52000 J 2778 7 7.00 740 | 1350 | 1400 | 700 | 740 | 1350 | 1400 | 030 444 477
= 3 19 (07480 | 6 |02362| 6 |0.2362| 030 |0.0118 [635H" |635HZZ |2RS: — | — | 1990 | 711 | 38000 45000 J 3.500 6 7.00 840 | 1660 | 1700 | 700 | 840 | 1660 | 17.00 | 030 7.48 8.00
8 6 {02362| 10 (03937 | 25 00984 —  — | 015 | 00059 [SMR106 & — | — i — | — 422 | 175 | 54000 64000 W 1.200 10 6.90 6.90 9.00 9.20 - - - - 0.15 0.57 —
3 1 10 (0397 — | — 3 {01181 | 010 00039 | — [SMRI06Z| — | — | — 423 | 174 | 55000 64000 W 1.200 10 - - - - 680 | 690 | 940 | 940 | 0.0 - 0.70
@ 12 104724 3 [ 0.1181| 4 [0.1575| 020 |0.0079 [SMR126 |SMR1262Z| 2RS: — | — | 608 | 234 | 50000 59000 J 1588 8 7.30 760 | 1030 | 1070 | 710 | 710 | 1100 | 11.00 | 020 122 156
=1 13 {05118 35 {01378 | 5 (01969 | 015 |0.0059 [686H | G86HZZ |2RS:2RU| — | 920 | 350 | 48000 56000 J 2.000 8 7.20 790 | 1110 | 1180 | 720 | 730 | 1180 | 1220 | 0.5 183 2.47
g 13 105118 — | - 5 {01969 | 015 | 0.0059 | — — | —{ — (TTS| 920 | 350 | 38000 38000 J 2.000 8 - - - - 720 | 730 | 1170 | 1220 | 015 - 2.38
= 15 {05906 | 5 {01969 | 5 [0.1969 | 0.20 | 0.0079 [696H™ |696HZZ |2RS (2RU; — | 1140 | 414 | 46000 54 000 J 2.381 7 7.30 740 | 1310 | 1340 | 730 | 740 | 1310 | 1340 | 020 3.48 3.78
3 15 10506 — | — 5 01969 | 020 00079 | — — | — i — [TTS| 1140 | 414 | 38000} 38000 J 2.381 7 - - - - 730 | 740 | 1290 | 1340 | 020 - 3.71
2 16 {06299 | 5 01969 | 5 [0.1969 | 0.20 | 0.0079 [696AH" |696AHZZ | 2RS (2RU| — | 1140 | 414 | 46000 54 000 J 2.381 7 7.30 740 | 1310 | 1440 | 730 | 740 | 1310 | 1440 | 020 4.40 470
@ 17 106693 6 |02362| 6 :02362| 030 | 0.0118 [606H” |GOGHZZ |2RS:2RU| — | 1920 | 670 | 42000 49000 J 3.500 6 7.70 810 | 1490 | 1540 | 770 | 810 | 1490 | 1540 | 030 5.37 5.87
5 19 107480 | 6 {02362| 6 | 0.2362| 030 |0.0118 [626H" |626HZZ |2RS:2RU| — | 1990 | 711 | 38000 45000 J 3.500 6 8.00 840 | 1660 | 1700 | 800 | 840 | 1660 | 17.00 | 030 7.09 7.62
2 3 22 108661 | 7 {02756 | 7 02756 | 0.30 | 0.0118 [636H” |636HZZ |2RS:2RU| — | 2800 | 1090 | 33000 39000 J 3.969 7 800 | 1040 | 1910 | 2000 | 800 | 1040 | 1910 | 20.00 | 030 12.0 12.6
& 7 {02756 | 11 04331 | 25 {00984 | 3 (01181 | 015 | 00059 [SMR117 |SWRIZZS| — | — { — | 388 | 161 | 50000 59000 w 1.200 9 7.90 790 | 1010 | 1010 | 790 | 7.90 | 1040 | 1040 | 0.5 0.60 0.74
3 1 13 105118 3 01181 — | — | 020 00079 [SMR137 | — | — i — | — | 460 | 221 | 45000 53000 W 1.200 12 8.60 930 | 1120 | 11.40 - - - - 0.20 153 -
— 13 o518 — | — 4 1041575 | 015 {00059 | — |SMRZ| — | — | — | 460 | 221 | 45000 53000 w 1.200 12 - - - - 8.20 890 | 1180 | 1220 | 015 - 1.98
14 105512 35 {01378 5 01969 | 0.15 | 0.0059 [687H |687HZZ |2RS: — | — | 999 | 409 | 44000 52000 J 2.000 9 8.20 890 | 1210 | 1280 | 820 | 840 | 1280 | 1320 | 0.15 2.02 274
17 {06693 5 [01969| 5 [0.1969 | 0.30 | 0.0118 [697H" |697HZZ |2RS| — | — | 1370 | 573 | 40000 47000 J 2.381 9 8.70 910 | 1440 | 1500 | 870 | 910 | 1440 | 1500 | 030 475 4.98
19 (07480 | 6 [0.2362| 6 :0.2362| 030 | 0.0118 [607H” |607HZZ |2RS:2RU| — | 1990 | 711 | 38000 45000 J 3.500 6 8.70 890 | 1660 | 1700 | 870 | 890 | 1660 | 17.00 | 030 6.67 7.18
19 io7s0| — | — 6 |02362| 030 00118 — — | — | — [T1S| 1900 | 729 | 29000] 29000 J 3.175 7 - - - - 900 | 970 | 1660 | 17.00 | 030 - 7.02
22 1 08661| 7 {02756 | 7 :0.2756| 030 | 0.0118 [627H |627HZZ |2RS:2RU| — | 2800 | 1090 | 33000 39000 J 3.969 7 900 | 1040 : 1910 | 20.00 900 | 1040 | 1910 | 2000 | 0.30 1.5 12.1
3 22 108661 — | — 7 02756 | 030 ;00118 — — | = — [T7TS| 2800 { 1090 | 27000 27000 J 3.969 7 - - - - 9.00 | 1040 | 1940 | 2000 | 030 - 116
8 03150 | 12 04724| 25 0094 — . — | 015 ' 00059 |SMR128 ~— | — & — @ — 462 | 220 | 46000 54000 w 1.200 12 9.00 9.00 | 11.00 | 11.20 - - -~ - 0.15 0.70 -
3 12 {04724 — | — | 35 [01378| 0.10 [ 00039 | — |SMR1282Z|2RS| — | — | 463 | 219 | 46000 54000 w 1.200 12 - - - - 8.60 890 | 1140 | 1140 | 010 - 1.00
12 104724 — | — | 35 (0.1378| 010 | 0.0039 | — — | — | — [TTS| 462 | 220 | 31000 31000 w 1.200 12 - - - - 880 | 900 | 1140 | 1140 | 0.0 - 0.94
14 {05512 35 (01878 — | — | 020 | 00079 [SMR148| — | — i — | — 696 | 309 | 42000 50000 J 1588 10 9.60 9.80 | 1230 | 1270 - - -~ - 0.20 177 -
14 105512 — | - 4 {01575| 015 | 0.0059 | — [SMR148ZZ|2RS: — | — | 696 | 309 | 42000 50000 J 1588 10 — — — — 8.90 920 | 1290 | 1320 | 0.15 - 1.98
16 {06299 | 4 {01575| 5 (01969 | 020 |0.0079 [688H  |G88HZZ |2RS2RU| — | 1070 | 472 | 40000 47000 J 2.000 10 960 | 1040 | 1360 | 1440 | 950 | 960 | 1430 | 1470 | 020 3.13 3.75
16 {06209 — | — 5 {01969 | 020 | 0.0079 | — — | — 1 — [TTS| 1070 | 472 | 29000 29000 J 2.000 10 - - - - 9.50 960 | 1420 | 1440 | 0.20 - 3.62
19 {07480 | 6 [02362| 6 02362 030 | 0.0118 [698H" |698HZZ |2RS (2RU; — | 1900 | 729 | 37000 44000 J 3.175 7 9.70 970 | 1680 | 1700 | 970 | 970 | 1680 | 17.00 | 030 6.13 6.64
3 22 1 08661| 7 [02756| 7 (02756 | 0.30 | 0.0118 [608H” |GOBHZZ |2RS :2RU; — | 2800 | 1090 | 33000 39000 J 3.969 7 1000 | 1040 | 1910 | 2000 | 1000 | 1040 | 19.10 | 2000 | 0.30 10.9 115
8 (03150 | 22 [o08661| — | - 7 10275 | 030 00118 — — | = — iT1s| 2800 | 1090 | 27000 27000 J 3.969 7 - - - - 1000 | 1040 | 1940 | 2000 | 030 - 11.0
1 24 109449 | 8 {03150 | 8 03150 | 0.30 | 0.0118 [628H” |628HZZ |2RS:2RU; — | 2830 | 1130 | 31000 37000 J 3.969 7 1000 | 11.80 | 2000 | 2200 | 1000 | 11.80 | 2000 | 2200 | 0.30 16.3 17.0
; 28 (11024 | 9 [03543| 9 [0.3543| 030 | 0.0118 [638H" |638HZZ |2RS 2RU| — | 3890 | 1570 | 28000 33000 J 4.762 7 1000 | 1380 | 2250 | 2600 | 1000 | 1380 | 2250 | 2600 | 0.30 26.9 28.0
9 {03543 | 14 05512 3 (01181 | 45 [0.1772| 010 | 00039 679H | 679HZZS | — | — | — 781 | 374 | 41000 48000 W 1588 12 980 | 1030 | 1270 | 1320 | 980 | 1020 | 1330 | 1350 | 0.10 127 181
1 17 106693 | 4 {01575| 5 (01969 | 020 |0.0079 [689H  |689HZZ |2RS: — | — | 1130 | 531 | 37000 44000 J 2.000 11 1060 | 1140 | 1460 | 1540 | 1030 | 1060 | 1530 | 1570 | 0.20 3.39 4,08
20 (07874 6 [02362| 6 :02362| 030 | 0.0118 [699H” |6I9HZZ |2RS :2RU; — | 2100 | 855 | 35000 42000 J 3.175 8 11.00 | 1150 | 1750 | 1800 | 11.00 | 11.50 | 1750 | 1800 | 0.30 7.01 751
24 109449 | 7 10275 | 7 {02756 | 0.30 | 0.0118 [609H" |609HZZ |2RS (2RU: — | 2850 | 1150 | 30000 36000 J 3.969 7 1.00 | 1200 | 2060 | 2200 | 11.00 | 1200 | 2060 | 2200 | 030 13.1 13.9
26 10236 | 8 {03150 | 8 03150 | 0.60 | 0.0236 [629H" |629HZZ |2RS :2RU| — | 3890 | 1570 | 28000 33000 J 4.762 7 1300 | 1380 | 2250 | 2260 | 1300 | 1380 | 2250 | 2260 | 0.60 175 18.7
30 [11811| 10 103937 | 10 03937 | 060 | 0.0236 [639H" |639HZZ |2RS| — | — | 4350 | 1910 | 25000] 30000 RJ 4.762 8 1300 | 1520 | 2540 | 2600 | 13.00 | 1520 | 2540 | 2600 | 0.60 329 34.3
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Abutment and fillet

FRECIION HALL BEARNGS

¥y N U — — | —
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS
_ _ Width _ . o

Bore diameter | Outer diameter - Chamfer Bearing number Load rating | Limiting speed®®

d D Open Shielded, Sealed Fa i) ‘

B B ) 2 Seals® Cr Cor | Grease i Oil
- - - - - Open |2 Shields® —

mm inch mm inch mm inch mm inch mm inch 2RS | 2RU : TTS min
3175 01250 | 6.350 | 0.2500 | — | — | 2779101094 | 010 |00039| — |R144ZZ | — | — | — | 284 . 95 | 77000 91000
3 7938 03125 — | — | 3571101406| 010 {00039| — |ReszZz | — | — i — | 559 0 179 | 70000 82000
9.525 | 0.3750 | 3.967 | 0.1562 | 3.967 | 0.1562 | 0.30 | 0.0118 |R2” |R2zZ |2RS| — | — | 633 | 218 | 66000 78000
9525 03750 | — | — | 3967 {01562 | 030 {o00118| - — | — i2Rui — | 641 | 226 | 63000} 75000
| 12.700 | 0.5000 | 4.366 | 0.1719 | 4.366 | 0.1719 | 0.30 | 0.0118 |[R2A" |R2AZZ | — | — | — | 641 | 226 | 63000 75000
3.967 | 01562 | 7.938 103125 | — | — | 3175101250 | 010 {00039| — |R1S52z8| — | — | — | 360 | 149 | 64000 76000
4762 101875 | 7938103125 — | — | 317501250 | 040 :00039| — |R156ZZS| — | — (TTS| 360 | 149 | 64000 76000
3 9525 | 0.3750 | 3.175 | 01250 | 3.175 | 0.1250 | 0.10 | 0.0039 |R166" |R1662Z | — | — | — | 711 | 270 | 59000 70000
952503750 | — | — | 317501250 | 0.0 {00039 | ~— — | — i —iT1s| 711 { 270 | 48000 48000
12.700 | 05000 | 3.967 | 0.1562 | 4.978 | 0.1960 | 0.30 | 0.0118 |R3 R3Zz |2RS| — | — | 1300 | 485 | 51000} 60000
| 15.875 | 0.6250 | 4.978 | 0.1960 | 4.978 | 0.1960 | 0.30 | 0.0118 [R3A" |R3AZZ | — | — | — | 1480 | 617 | 42000 50000
6.350 | 0.2500 | 9.525 | 0.3750 | 3.175 | 01250 | 3.175 | 0.1250 | 0.10 | 0.0039 |R168" |R1682Z | — | — | — | 373 | 172 | 55000 65000
| 12.700 | 0.5000 | 3.175 | 0.1250 | 4.762 | 0.1875 | 0.15 | 0.0059 |R188 |R1882Z | — | — | — | 1080 | 438 | 48000 56000
15.875 | 0.6250 | 4.978 | 0.1960 | 4.978 | 0.1960 | 0.30 | 0.0118 |R&™  |R4zz |2RS{2RU: — | 1480 | 617 | 42000} 50000
| 19.050 | 0.7500 | 5.558 | 0.2188 | 7.142 | 0.2812 | 040 | 0.0157 [R4A RAAZZ |2RS|2RU: — | 2340 | 889 | 38000 45000
9.525 | 0.3750 | 22.225 | 0.8750 | 5.558 | 0.2188 | 7.142 | 0.2812 | 0.40 | 0.0157 |R6 R6ZZ |2RSi2RU — | 3330 | 1410 | 31000} 37000
20205 08750 | — | — | 7142 02812 | 040 |00157| — — | — i — [T7S| 3330 | 1410 | 24000 24000
12.700 | 05000 | 22.225 | 0.8750 | 5.558 | 0.2188 | 7.142 | 0.2812 | 040 | 0.0157 |R6-5 |R6-52ZS| — | — | — | 1920 | 1040 | 30000} 36000
28.575 | 1.1250 | 6.350 | 0.2500 | 7.938 | 0.3125 | 0.40 : 0.0157 |R8 R8ZZ |2RS|2RU: — | 5110 | 2390 | 25000 30000
15.875 | 0.6250 | 34.925 | 1.3750 | 7.142 | 0.2812 | 8733 | 0.3438 | 0.80 | 0.0315 |R10 R10ZZ | — | — | — | 6000 | 3270 | 20000} 24000
34925 113750 | — | — | 873303438 | 080 | 00315| — — |2RSi2RU — | 6790 | 3330 | 21000 25000
19.050 | 0.7500 | 41.275 | 16250 | 7.938 | 03125 — | — | 080 | 0.0315 |R12 — | =i — i — | 7920 4450 | 17000} 21000
41275 116250 | — | — | 11113 04375| 080 (00315| — |R12ZZ |2RS| — | — | 9380 | 5060 | 17000 20000
922,295 | 0.8750 | 47.625 | 1.8750 | 9525 | 03750 | — | — | 080 | 0.0315 |R14 — | = =1 — {10100 { 5850 | 15000} 18000

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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Abutment and fillet dimensions Mass (Ref.)
Cage Bl Open Shielded, Sealed .
type®® Size Qty. a (min) Qoo | Dan Da may db (miny oy | Doy Db (man) e Oen 2 Shields
mm pes. mm mm mm g

W 1.000 7 — — — — 3.80 3.80 6.00 6.00 0.10 — : 0.28
J 1.588 6 = = = = 4.00 4.30 7.30 7.30 0.10 = 0.66
J 1.588 7 4.70 4.70 8.10 8.10 4.70 4.70 8.10 8.10 0.30 1.22 1.29
J 1.588 7 = = = = 4.50 4.50 8.30 8.30 0.30 = 1.24
J 1.588 7 4.50 4.50 8.30 10.70 4.50 4.50 8.30 10.70 0.30 3.12 3.20
W 1.000 10 = = = = 4.80 5.40 7.40 7.40 0.10 = 0.59
w 1.000 10 — — — — 5.40 5.40 7.40 7.40 0.10 — 0.45
J 1.588 8 5.60 5.90 8.90 8.90 5.60 5.90 8.90 8.90 0.10 0.74 0.79
J 1.588 8 — — — — 5.60 5.90 8.80 9.00 0.10 — 0.76
J 2.381 7 6.80 6.90 10.50 10.70 6.40 6.40 11.20 11.20 0.30 214 2.61
J 2.381 8 6.80 8.30 13.90 14.30 6.80 8.30 13.90 14.30 0.30 4.42 474
W 1.000 11 7.00 7.00 9.10 9.10 7.00 7.00 9.10 9.10 0.10 0.51 0.54
J 2.000 8 7.60 7.90 11.10 11.50 7.20 7.30 11.70 11.90 0.15 1.47 2.03
J 2.381 8 8.00 8.30 13.90 14.30 8.00 8.30 13.90 14.30 0.30 3.87 419
J 3.500 6 8.90 10.00 15.10 16.60 8.40 8.40 16.60 17.10 0.40 7.43 8.96
d 3.969 7 12.10 12.70 18.80 19.80 11.60 11.80 20.00 20.10 0.40 8.74 10.7
J 3.969 7 — — — — 11.60 11.80 19.80 20.30 0.40 — 10.2
J 2.381 12 14.50 14.50 18.50 20.00 14.50 14.50 19.50 20.00 0.40 7.69 9.81
J 4.762 8 15.50 16.50 24.00 26.50 15.00 15.50 25.50 26.50 0.40 17.2 20.5
RJ 4.762 10 20.50 23.00 30.50 31.50 20.50 23.00 31.50 31.50 0.80 29.8 35.8
RJ 5.556 8 — — — — 20.50 21.00 31.00 31.50 0.80 — 34.3
RJ 5.556 10 24.00 27.00 35.00 37.00 = = = = 0.80 46.4 =
RJ 6.350 9 — — — — 24.00 27.50 37.50 38.00 0.80 — 60.4
RJ 6.350 10 27.00 31.50 40.50 43.50 = = = = 0.80 74.5 =
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Illt.:th-series bearings [Stainless-steel

Bi

s

B.

I'as

s /p g /F rs| 1\ s T »,_v_Db l
oD - ed o) +—-—+ ad +—-—t +—-—F +—-— D —-—7 Gdd/ 2D - jd
v |
[« @] X@ K@il k@l ] LA . |
R — — — R Bi Bii
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS Extended inner ring open type Extended inner ring shielded type Abutment and fillet
o Bore diameter Outer diameter Inner ring W|.dth Outer ring Wl.dth Chamer S T L - Ball Abutment and fillet dlmerllsmns Mass (Ref.)
2 d D Open Shielded, Sealed Open Shielded, Sealed Fs min) ‘ _ Cagg) : Open Shleldeq, Sealed ‘ oo | Open ' 2 Shields
z. B, B B1, Bii B, Be B1, B1e Open |2 Shields® 2 Seals® Cr ¢ Cor | Grease | Qi type Size Qty. da i) da max) Da (nin ) db (i) db () Do) ¢ Doman
= mm | inch mm { inch mm | inch mm | inch mm | inch mm | inch mm | inch 2RS | 2RU | TTS N min’* mm pes. mm mm mm g
1.016 | 0.0400 | 3.175 | 01250 | 1.191 00469 | — : — | 1191 (00469 — | — | 010 |0.0039 |SRO9 SR R N 90 . 22 [115000136000] W | 0635 @ 6 150 ¢ 150 § 270 270 | — | — | — | — | o010 | 004 i ~—
1191 | 0.0469 | 3.967 | 0.1562 | 1.588 | 0.0625 | 2.380 | 0.0937 | 1.588 | 0.0625 | 2.380 | 0.0937 | 0.10 0.0039 |SRO SROZZ | — | — | — 96 | 27 |105000i124000] W | 0600 | 7 200 | 210 { 310 | 320 | 200 | 210 | 360 | 360 | 010 | 009 | 013
= 3.967 | 0.1562 | 2.380 | 0.0937 | 3.175 | 0.1250 | 1.588 | 0.0625 | 2.380 | 0.0937 | 0.10 :0.0039 [SRWO |SRWO0ZZ| — @ — | — 96 | 27 [105000:124000{ W | 0600 | 7 200 1 210 | 310 | 320 | 200 | 210 | 360 | 360 [ 010 | 011 | 0.4
=1 1.397 | 0.0550 | 4.762 | 0.1875 | 1.984 | 0.0781 | 2.779 | 0.1094 | 1.984 | 0.0781 | 2.779 | 0.1094 | 0.10 {0.0039 |SR1 SR1ZZ | — | — | — 197 | 53 | 97000115000 W | 1.000 | 6 200 | 220 390 | 430 | 200 | 220 | 430 | 430 | 010 | 015 | 02
2 4762 | 01875 | 2779 01094 | 3.571 | 0.1406 | 1.984 | 0.0781 | 2.779 | 0.1094 | 010 [0.0039 [SRW1 |SRW1zZ| — | — | — 197 | 53 | 97000115000 W | 1.000 | 6 200 | 220 { 390 | 430 | 200 | 220 i 430 i 430 | 010 | 017 | 022
5 1984 | 0.0781 | 6.350 | 0.2500 | 2.380 | 0.0937 | 3.571 | 0.1406 | 2.380 | 0.0937 | 3571 | 0.1406 | 0.10 0.0039 [SR1-4 |SR1-42Z| — | — | — 241 { 76 | 77000{ 91000] W | 1.000 | 7 | 280 | 380 | 550 | 580 | 280 | 380 | 600 | 600 | 0.10 | 034 | 050
= 6.350 | 0.2500 | 3.175 | 0.1250 | 4366 | 0.1719 | 2.380 | 0.0937 [ 3.571 | 0.1406 | 0.10 |0.0039 [SRW1-4 [SRWI42Z| —  — | — 241 | 76 | 77000 91000/ W | 1.000 | 7 280 | 380 | 550 | 580 | 280 | 380 | 6.00 | 600 | 0.10 | 040 | 055
5 2.380 | 0.0937 | 4.762 | 0.1875 | 1588 100625 — | — | 1588 {00625 — | — | 010 (00039 |SR133 = |=f=]= 161 | 48 | 90000i106000] W | 0.800 | 7 200 | 290 420 420 | — | — © — i — | o010 | 009 | —
3 | 4762 01875 | — | - 2380 | 00937 | — | — 2380 00937 | 010 00039 | — |SRMSZZS| — @ — | — 122 42| 92000{109000( W | 0600 | 10 - - == 290 | 290 | 430 | 430 | 0.10 — | 016
= 4762 01875 | — | — | 347501250 | — | — | 2380 00937 | 010 {00039 | — |sRWmS| — | — | — 122 42 | 92000{109000( W | 0600 | 10 - === 290 | 290 | 430 | 430 | 010 | - 0.17
& 7.938 | 03125 | 2779 | 0.1094 | 3571 | 0.1406 | 2779 | 0.1094 | 3571 | 01406 | 015 [0.0059 [SR1-5 |SR1-52Z| — | — | — 469 | 140 | 72000| 85000( W | 1.588 | 6 360 | 400 | 650 | 680 [ 360 | 400 | 7.10 | 7.10 | 0.15 | 060 | 0.75
= 5 7.938 | 0.3125 | 3571 01406 | 4.366 | 0.1719 | 2779 | 0.1094 | 3571 | 0.1406 | 0.15 |0.0059 [SRW1-5"|SRWt52Z| — | — | — 469 | 140 | 72000| 85000{ W | 1.588 | 6 360 | 400 | 650 | 680 | 360 | 400 | 710 { 7.10 | 015 | 076 | 080
2 3175 0 01250 | 6.350 | 0.2500 | 2.380 | 0.0937 | 2.779 | 0.1094 | 2.380 | 0.0937 | 2.779 | 0.1094 | 010 {0.0039 |SR144 |SR1447Z | — | — | — o41 i 76 | 77000} 91000 W | 1000 i 7 380 | 380 | 550 | 580 | 380 | 380 i 600 | 600 | 010 | 026 | 0.28
2 3 6350 02500 | — | — | 2779101004| — | — | 2779 {01094 | 010 (00039 | — = | =1= TR 241 {76 | 720001 72000 W | 1000 i 7 = | = § = | = 38 | 380 | 58 | 58 | 010 | — 0.29
2 6.350 | 0.2500 | 3.175 | 0.1250 | 3.571 | 0.1406 | 2.380 | 0.0937 | 2.779 | 0.1094 | 0.10 0.0039 [SRW144 |SRW14zZ| — | — | — 241 | 76 | 77000 91000 W | 1000 | 7 380 | 380 | 550 | 580 | 380 | 380 | 600 | 600 | 010 | 028 | 0.3
7.938 | 0.3125 | 2779 | 0.1094 | 3.571 | 0.1406 | 2.779 | 0.1094 | 3.571 | 0.1406 | 010 {00039 |SR2-5 |SR25zz| — | — | — 475 | 143 | 70000 82000| J | 1588 | 6 400 | 430 | 670 | 720 | 400} 430 0 730 | 7.30 | 010 | 053 | 0.6
793803125 — | — | 436601719 — | — | 357101406 | 010 00039 | -— |SRW25zZ| — | — | — 475 0 143 | 70000} 82000| W | 1588 | 6 - - - 400 | 430 i 730 ¢ 730 | 010 - 0.69
9525 | 0.3750 | 2779 | 0.1094 | 3.571 | 0.1406 | 2.779 | 0.1094 | 3.571 | 0.1406 | 015 {00059 |SR2-6 |SR262Z| — | — | — 545 {181 | 630001 75000 J | 1588 | 7 440 | 510 | 760 | 840 | 400 | 450 | 830 | 870 | 015 | 094 | 1.13
952503750 | — | — | 436601719 — | — | 3571 01406 | 015 00059 | — |SRW26Z| — | — | — 545 | 181 | 63000 75000 J | 1588 | 7 - - - 400 | 450 | 830 i 870 | 015 - 1.19
9.525 | 0.3750 | 3.967 | 0.1562 | 3.967 | 0.1562 | 3.967 | 0.1562 | 3.967 | 0.1562 | 0.30 (0.0118 |SR2" |SR2zZ |2RS| — | TTS 538 | 175 | 660001 78000 J | 1588 | 7 470 | 470 | 810 | 810 | 470 | 470 | 810 | 810 | 030 | 120 | 1.28
952503750 | — | — | 397i0152| — | — | 3967 01562 | 030 00118 | — — | —i2RUi — 545 | 181 | 63000 75000 J | 1588 | 7 - - - - 450 | 450 | 830 | 830 | 030 - 1.23
9525 | 0.3750 | 4.762 | 0.1875 | 4.762 | 0.1875 | 3.967 | 0.1562 | 3.967 | 0.1562 | 0.30 |0.0118 |SRw2" |SRw2zz| — | — | — 538 | 175 | 660001 78000 J | 1588 | 7 470 | 470 | 810 | 810 | 470 | 470 | 810 | 810 | 030 | 126 | 1.34
| 12.700 | 0.5000 | 4.366 | 0.1719 | 4.366 | 0.1719 | 4.366  0.1719 | 4.366 : 0.1719 | 0.30 |0.0118 |SR2A® |SR2AZZ | — | — | — 545 | 181 | 63000 75000 J | 1588 | 7 450 | 450 | 830 | 1070 | 450 | 450 | 830 | 1070 | 0.30 | 3.08 | 3.16
3.967 | 0.1562 | 7.938 | 0.3125 | 2.779 | 01094 | 3.175 | 01250 | 2.779 | 0.1094 | 3.175 | 0.1250 | 0.10 {0.0039 |SR155 |SR1s5ZZS| — | — | — 306 | 119 | 64000f 76000] W | 1.000 | 10 480 | 540 | 710 | 740 | 48 | 540 | 740 | 740 | 010 | 051 | 058
793803125 — | — | 397:015%2| — | — | 317501250 | 010 00039 | — |SRwwZS| — | — | — 306 | 119 | 64000 76000 W | 1.000 | 10 - - - - 480 | 540 | 740 . 740 | 010 - 0.65
4762 1 01875 | 7.938 | 0.3125 | 2779 | 0.1094 | 3.175 | 0.1250 | 2.779 | 0.1094 | 3.175 | 0.1250 | 0.10 {0.0039 |SR156 |SR1S6ZZS| — | — | TTS 306 | 119 | 64000f 76000] W | 1.000 | 10 540 | 540 | 710 | 740 | 540 | 540 | 740 | 740 | 010 | 040 | 045
| 793803125 — | — | 3967i015%2| — | — | 317501250 | 010 00039 | — |SRwwsGzS| — | — | — 306 | 119 | 64000 76000 W | 1.000 | 10 - - - 540 | 540 | 740 | 740 | 010 - 0.48
9525 | 0.3750 | 3.175 | 01250 | 3.175 | 0.1250 | 3.175 | 0.1250 | 3.175 | 0.1250 | 0.10 {0.0039 |SR166" |SR1662Z| — | — | — 604 | 216 | 590001 70000| J | 1588 | 8 560 | 590 | 890 | 890 | 560 | 590 | 890 | 890 | 010 | 073 | 078
952503750 | — | — | 3175101250 — | — | 317501250 | 010 (00039 | — — | =i =18 604 | 216 | 48000} 48000 J | 1588 | 8 - - - - 560 | 590 | 880 | 9.00 | 010 - 0.75
9525 | 0.3750 | 3.967 | 0.1562 | 3.967 | 0.1562 | 3.175 | 0.1250 | 3.175 | 01250 | 0.10 {0.0039 |SRw166 |SRW166zZ| — | — | — 604 | 216 | 590001 70000 J | 1588 | 8 560 | 590 | 890 | 890 | 560 | 590 | 890 | 890 | 010 | 078 | 084
12.700 | 0.5000 | 3.967 | 0.1562 | 4.978 | 0.1960 | 3.967 | 0.1562 | 4.978 | 0.1960 | 0.30 |0.0118 |SR3 SR3ZZ |2RS| — | — 1110 | 388 | 51000} 60000 J | 2381 | 7 6.80 | 690 | 1050 | 1070 | 640 | 640 | 1120 | 1120 | 030 | 212 | 258
12700 1 05000 | — | — | 4978i01%0| — | — | 497801960 | 030 00118 | — = | =1= TR 1110 | 388 | 44000} 44000 J | 2381 7 = | = § = | = 640 | 640 | 1110 | 1110 | 030 | — 2,51
12.700 | 0.5000 | 4.762 | 0.1875 | 5.771 | 0.2272 | 3.967 | 0.1562 | 4.978 | 0.1960 | 0.30 |0.0118 |[SRW3 |SRW3ZZ|2RS| — | — 1110 | 388 | 51000 60000 J | 2.381 7 6.80 | 690 | 1050 | 1070 | 640 | 640 | 1120 | 1120 | 030 | 224 | 268
3 15.875 | 0.6250 | 4.978 | 0.1960 | 4.978 | 0.1960 | 4.978 | 0.1960 | 4.978 | 0.1960 | 0.30 |0.0118 |SR3A® |SR3AZZ | — | — | — 1260 | 493 | 42000} 50000 J | 2381 | 8 6.80 | 830 | 13.90 | 1430 | 6.80 | 830 | 13.90 | 1430 | 030 | 436 | 4.69
6.350 | 0.2500 | 9525 | 0.3750 | 3.175 | 0.1250 | 3.175 | 0.1250 | 3.175 | 0.1250 | 3.175 | 0.1250 | 0.10 |0.0039 |[SR168" |SR1682Z | — | — | — 317 | 138 | 55000 65000| W | 1.000 | 11 700§ 700 910 | 910 | 700 | 700 i 910 i 910 | 010 | 051 | 054
? 9525 03750 | — | — | 8475101250 — | — | 3.175 01250 | 010 (00039 | — = =1 = T8 317 | 138 | 55000 65000] W | 1.000 | 11 = | = § = | = 700 | 700 { 890 | 890 | 010 | — 0.54
9525 | 0.3750 | 3.967 | 0.1562 | 3.967 | 0.1562 | 3.175 | 0.1250 | 3.175 | 0.1250 | 0.10 |0.0039 [SRW168 | SRwwGezz | — | — | — 317 | 138 | 55000 65000| W | 1.000 | 11 700 { 700 { 910 { 910 | 700 | 700 i 910 i 910 | 010 | 055 | 058
12.700 | 05000 | 3.175 | 0.1250 | 4.762 | 0.1875 | 3.175 | 0.1250 | 4.762 | 0.1875 | 0.15 0.0059 |SR188 |SR188zz| — | — [ TTS 920 | 350 | 48000} 56000| J | 2000 8 760 | 790 | 1110 | 1150 | 720 | 7.30 | 1170 | 11.90 | 015 | 146 | 2.00
12.700 | 0.5000 | 3.967 | 0.1562 | 5.558 | 0.2188 | 3.175 | 0.1250 | 4.762 | 0.1875 | 0.15 {0.0059 |SRW188 |SRWisZ | — | — : TTS 920 | 350 | 48000 56000| J | 2.000 | 8 760 | 790 | 1110 { 1150 | 720 | 730 | 1170 | 1190 | 015 | 157 | 208

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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nch-series bearings [Stainless-stee

B B B. B -
Fs /F rs /F I's q\ Is T
oD 14— - — od o) +— - —1 g 41 N 1 oD +—-—7 od 2D - d
| S - — N Bi Bii
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS Extended inner ring open type Extended inner ring shielded type Abutment and fillet

o Bore diameter Outer diameter Inner ring wnldth Outer ring Wl.dth Chamer S T L - Ball Abutment and fillet dlmerllsmns Mass (Ref.)
= Open Shielded, Sealed Open Shielded, Sealed ; Cage Open Shielded, Sealed )
D d D I's (min) @ : T = (4) 5 T T T T i i Tas (max) Open 2 Shields
2 B, Bi B, Bri B, Be B1, Bre Oven |2 Shieids® 2 Seals Cr i Cor | Grease | Oil type Size Qty. Gagniy | Oaray | Dagm | Damay Gomny | o | Do | Dowman
g' mm inch mm inch mm inch mm inch mm inch mm inch mm | inch P 2RS | 2RU : TTS N min”' mm pcs. mm mm mm g

6.350 ; 0.2500 | 15.875 ; 0.6250 | 4.978 ; 0.1960 | 4.978 ; 0.1960 | 4.978 ;0.1960 4978 ; 0.1960 0.30 | 0.0118 [SR4™ SR4ZZ | 2RS ; ZHU; - 1260 493 | 42000 50 000 J 2.381 ; 8 8.00 8.30 13.90 14.30 8.00 8.30 13.90 14.30 0.30 3.82 415

3 15.875 0.6250 = = 4978 0.1960 = = 4.978 0.1960 0.30 | 0.0118 = = = = iTTS 1260 493 | 34 000 34000 J 2.381 8 = = = = 8.00 8.30 13.50 13.90 0.30 = 415

= 15.875 0.6250 | 5.771 0.2272 | 5.771 0.2272 | 4.978 10.1960 4.978 0.1960 0.30 | 0.0118 [SRW4™" | SRW4ZZ 2RS§ - - 1260 493 | 42000 50 000 J 2.381 8 8.00 8.30 13.90 14.30 8.00 8.30 13.90 14.30 0.30 3.97 4.29
= § 19.050 0.7500 | 5.558 0.2188 | 7.142 0.2812 | 5.558 10.2188 7.142 0.2812 0.40 | 0.0157 [SR4A SR4AZZ | 2RS 2RU TS 1990 711 | 38 000 45000 J 3.500 6 8.90 10.00 15.10 16.60 8.40 8.40 16.60 17.10 0.40 7.34 8.85
g 7.938 0.3125 | 12.700 0.5000 | 3.967 0.1562 | 3.967 0.1562 | 3.967 10.1562 3.967 0.1562 0.15 | 0.0059 |SR1810" | SR1810228| — — iTTS 460 221 | 45000 53 000 w 1.200 12 8.90 8.90 11.60 11.90 8.90 8.90 11.60 11.90 0.15 1.40 1.48
%‘ 12.700 0.5000 | 4.762 0.1875 | 4.762 0.1875 | 3.967 10.1562 3.967 0.1562 0.15 | 0.0059 [SRW1810" | SRW18102ZS | — = iTTS 460 221 | 45000 53 000 W 1.200 12 8.90 8.90 11.60 11.90 8.90 8.90 11.60 11.90 0.15 1.47 1.56
=3 9.525 0.3750 | 22.225 0.8750 | 5.558 0.2188 | 7.142 0.2812 | 5.558 10.2188 7.142 0.2812 0.40 | 0.0157 |SR6 SR6ZZ | 2RS 2RU§ - 2830 1130 | 31000 37000 J 3.969 7 12.10 12.70 18.80 19.80 | 11.60 11.80 20.00 20.10 0.40 8.64 10.6
= 22.225 0.8750 = = 7.142 0.2812 = = 7.142 0.2812 0.40 | 0.0157 = = = = iTTS 2830 1130 | 24 000 24000 J 3.969 7 = = = = 11.60 11.80 19.80 20.30 0.40 = 10.1
§ 12.700 0.5000 | 28.575 1.1250 | 6.350 0.2500 | 7.938 0.3125 | 6.350 10.2500 7.938 0.3125 0.40 | 0.0157 SR8 SR8ZZ | 2RS ZHU§ - 4350 1910 | 25000 30 000 J 4.762 8 15.50 16.50 24.00 26.50 | 15.00 15.50 25.50 26.50 0.40 17.0 20.2
= 15.875 0.6250 | 34.925 1.3750 | 7.142 0.2812 | 8.733 0.3438 | 7.142 10.2812 8.733 0.3438 0.80 | 0.0315 |SR10 SR10Z2Z | — = = 5100§ 2610 | 20 000 24000 RJ 4.762 10 20.50 23.00 30.50 31.50 | 20.50 23.00 31.50 31.50 0.80 29.4 35.4
b~y 34.925 1.3750 — — 8.733 0.3438 — — 8.733 0.3438 0.80 | 0.0315 — — 2RS 2RU§ — 5100 2610 | 20 000 24 000 RJ 4.762 10 — - - - 20.50 21.00 31.00 31.50 0.80 - 35.3
% 19.050 0.7500 | 41.275 1.6250 | 7.938 0.3125 = = 7.938 10.3125 = = 0.80 | 0.0315 |SR12 = = = = 6730§ 3560 | 17 000 21000 RJ 5.556 10 24.00 27.00 35.00 37.00 = = = = 0.80 45.9 =
$ 41.275 1.6250 — — 11.113 0.4375 — - 11.113 0.4375 0.80 | 0.0315 — SR122z 2RS§ — — 7980§ 4050 | 17 000 20000 RJ 6.350 9 - - — — 24.00 27.50 37.50 38.00 0.80 - 59.7
ﬁ- 12.700 | 0.5000 | 22.225 | 0.8750 | 5.558 | 0.2188 | 7.142 i 0.2812 | 5.558 {0.2188 | 7.142 | 0.2812 0.40 | 0.0157 |SR6-5 | SR6-5ZZS| — | — | — 1630 | 834 | 30000 : 36 000 J 2381 1 12 1450 | 14.50 | 18.50 | 20.00 | 14.50 | 14.50 | 19.50 | 20.00 0.40 760 | 969
®©

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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Abutment and fillet

Open Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS
Bore diameter | Outer diameter Width Chamfer Bearing number Load rating Limiting speed® Cage
d | D | 8 | rs(rnln)' Open |2 Shields® 2 Seals? Cr : Cor | Grease i 0il type
mm inch mm inch mm inch mm inch 2RS | 2RU : TTS N min
10 103937 | 15 {05906 | 3 | 0.1181| 0.15 | 0.0059 |6700 - —  — | — | 87 435 | 15000 17000 w
3 15 105906 | 4 101575| 015 {00059| — |6700zz |2RS| — | — | 857 | 435 | 15000 17000 w
19 107480 | 5 01969 | 0.30 : 00118 |6800" | 6800zZ |2RSi2RU: — | 1720 | 840 | 34000 40000 J
19 107480 | 7 102756 | 030 |0.0118 |63800" |63800ZZ |2RSi2RU: — | 1720 | 840 | 34000 40000 J
| 22 | 0.8661 6 02362 | 030 00118 [6900”  |6900ZZ |2RS 2RU: — | 2700 | 1270 | 31000 37000 J
12 104724 | 18 07087 | 4 [04575| 020 | 00079 |6701® |6701zz |2RS| — | — | 928 | 532 | 13000} 15000 w
| 21 | 0.8268 5 01969 | 030 | 00118 [6801"  |68012Z |2RS 2RU: — | 1920 | 1040 | 30000 36000 J
21 108268 | 7 02756| 030 | 0011863801 |63801zZ |2RS{2RU — | 1920 | 1040 | 30000} 36000 J
| 24 109449 | 6 02362| 030 | 00118 |6901" |6901ZZ |2RS{2RU: — | 2890 | 1460 | 28000 33000 J
15 105906 | 21 (0828 4 [01575| 020 | 00079 |6702" |6702zz |2RS| — | — | 937 | 581 | 11000} 13000 w
| 24 109449 | 5 101969 | 030 | 00118 |6802" |6802ZZ |2RS{2RU: — | 2070 | 1260 | 26000 31000 J
24 109449 | 7 02756 | 030 | 00118 |63802" |63802ZZ |2RS{2RU| — | 2070 | 1260 | 26000} 31000 J
| 28 | 1.1024 7 10275 | 030 | 00118 [6902  |6902ZZ |2RS 2RU: — | 4330 | 2250 | 24000 29000 J
17 106693 | 23 [09055| 4 {041575| 020 | 00079 |6703" |6708zz |2RS| — | — | 999 | 657 | 9500} 11000 w
| 26 110236 | 5 {01969 | 030 | 00118 |6803" |6803ZZ |2RS{2RU: — | 2230 | 1460 | 24000 29000 J
26 (1.0236| 7 02756| 030 | 00118 (63803 |63803ZZ |2RS{2RU| — | 2230 | 1460 | 24000} 29000 J
| 30 | 1.1811 7 10275 | 030 00118 [6903  |6903ZZ |2RS 2RU: — | 4590 | 2560 | 22000 26000 J
20 {07874 | 27 110630 | 4 {01575| 020 | 00079 6704  |6704zz |2RS| — | — | 1040 | 729 | 8500 10000 w
| 32 | 1.2598 7 10275 | 030 00118 [6804"  |6804ZZ |2RS 2RU: — | 4020 | 2460 | 21000 25000 RJ
32 112598 | 10 03937 | 030 | 00118 (63804 |63804ZZ |2RS{2RU| — | 4020 | 2460 | 21000} 25000 RJ
| 37 114567 | 9 |03543| 030 | 00118 |6904" |6904ZZ |2RS{2RU: — | 6380 | 3680 | 19000 22000 RJ
25 109843 | 32 {12598 | 4 {01575| 020 | 00079 6705  |67052Z |2RS2RU. — | 1100 | 838 | 7000f 8000 w
| 37 114567 | 7 102756 | 030 | 0.0118 |6805" |6805ZZ |2RS{2RU: — | 4300 | 2940 | 18000 21000 RJ
37 114567 | 10 03937 | 030 | 00118 (63805 |63805ZZ |2RS{2RU| — | 4300 | 2940 | 18000} 21000 RJ
| 42 16535 9 03543 | 030 00118 [6905" |69052Z |2RS 2RU: — | 7010 | 4550 | 16000 19000 RJ
30 {11811 | 37 {14567 | 4 {01575| 020 | 00079 6706 |6706ZZ |2RS2RU| — | 1140 | 947 | 5500f 7000 w
| 42 16535 7 10275 | 030 | 00118 [6806  |6806ZZ |2RS 2RU: — | 4540 | 3420 | 15000 18000 RJ
; 47 118504 | 9 03543| 030 | 00118 (6906 69062z |2RS{2RU| — | 7240 | 5010 | 14000} 17000 RJ
35 113780 | 44 | 1.7323 5 01969 | 030 | 00118 67077 — |2Rsi — | — | 1860 | 1630 | 4900 6000 w
3 47 118504 | 7 02756 | 030 | 00118 |6807" 68072z |2RS{2RU| — | 4740 | 3820 | 13000} 16000 RJ
| 55 21654 | 10 {03937 | 060 | 0.0236 |6907" |6907ZZ |2RS{2RU: — |10900 | 7750 | 12000 14000 RJ
40 {15748 | 50 119685 | 6 {02362 030 {00118 |6708" — |2rsi — | — | 2510 | 2230 | 4300 5000 w
3 52 | 2.0472 7 10275 | 030 | 00118 [6808"  |68082Z |2RS 2RU: — | 4930 | 4180 | 12000 14000 RJ
; 62 (24409 | 12 04724 | 060 | 0.0236 |6908" 69082z |2RS{2RU| — [13700 | 9920 | 11000} 13000 RJ
45 {17717 | 55 | 21654 6 02362| 030 | 00118 |67007 — |2Rsi2RUi — | 2570 | 2400 | 3900 4600 w
3 58 122835 | 7 02756| 030 | 00118 |6800" 68092z |2RS{2RU| — | 6210 | 5380 | 11000} 13000 RJ
; 68 26772 | 12 104724 | 060 | 0.0236 (6909 |6909ZZ |2RS{2RU: — |14100 {10900 | 9700 11000 RJ
50 119685 | 62 |24409| 6 {02362 030 {00118 6710 — |2rsi — | — | 2670 | 2650 | 3500( 4100 w
| 65 | 2.5591 7 10275 | 030 {00118 [6810"  |68102Z |2RS 2RU| — | 6400 5830 | 9500 11000 RJ

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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Ball Abutment and fillet dimensions Mass (Ref.

Size Qty. da in) Gomay | Dagw | Damay ) Open 2 Shields
mm pes. mm

1.588 1 11.00 11.00 14.00 14.50 0.15 1.34 —
1.588 11 11.00 11.00 14.50 14.50 0.15 — 1.76
2.381 10 11.50 11.50 17.50 17.50 0.30 4.81 5.10
2.381 10 11.50 11.50 17.50 17.50 0.30 6.75 7.04
3.175 9 12.00 13.00 19.50 20.00 0.30 8.80 9.39
1.588 13 13.50 13.50 17.00 17.00 0.20 2.65 2.83
2.381 12 13.50 13.50 19.50 19.50 0.30 5.36 5.70
2.381 12 13.50 13.50 19.50 19.50 0.30 7.59 7.93
3.175 10 14.00 15.00 21.50 22.00 0.30 9.96 10.8
1.588 14 16.50 16.50 20.00 20.00 0.20 3.17 3.37
2.381 14 16.50 16.50 22.50 22.50 0.30 6.28 6.69
2.381 14 16.50 16.50 22.50 22.50 0.30 8.92 9.33
3.969 10 17.00 18.50 25.50 26.00 0.30 14.9 16.0
1.588 16 18.50 18.50 22.00 22.00 0.20 3.53 3.75
2.381 16 18.50 18.50 24.50 24.50 0.30 7.10 7.54
2.381 16 18.50 18.50 24.50 24.50 0.30 9.98 10.4
3.969 1 19.00 20.50 28.00 28.50 0.30 15.6 16.7
1.588 18 21.50 22.00 26.00 26.00 0.20 5.10 5.40
3.500 13 22.00 22.50 30.00 30.50 0.30 15.7 171
3.500 13 22.00 22.50 30.00 30.50 0.30 224 23.8
4.762 1 22.00 23.50 34.00 35.00 0.30 33.0 35.1
1.588 21 26.50 27.00 31.00 31.00 0.20 6.16 6.53
3.500 15 27.00 28.00 34.50 35.00 0.30 19.6 20.8
3.500 15 27.00 28.00 34.50 35.00 0.30 27.6 28.8
4.762 13 27.00 30.50 39.50 40.00 0.30 39.2 42.0
1.588 24 31.50 32.00 36.00 36.00 0.20 7.34 7.78
3.500 17 32.00 33.00 39.50 40.00 0.30 22.6 23.8
4.762 14 32.00 35.00 4450 45.00 0.30 43.9 47.9
2.000 26 37.00 37.50 42.50 42.50 0.30 13.7 15.1
3.500 19 37.00 38.00 44.00 45.00 0.30 26.9 28.2
5.953 14 39.00 42.00 52.50 52.50 0.60 69.2 73.3
2.381 25 42.00 43.00 48.00 48.50 0.30 20.9 23.1
3.500 21 42.00 43.00 49.00 50.00 0.30 28.9 30.3
6.747 14 44.00 46.50 58.00 59.50 0.60 101 108
2.381 27 47.00 48.00 53.50 53.50 0.30 22.7 25.3
3.969 21 47.00 48.00 55.00 56.00 0.30 34.3 36.1
6.747 15 49.00 52.00 63.50 64.00 0.60 123 130
2.381 30 52.00 54.00 59.50 60.00 0.30 33.8 36.7
3.969 23 52.00 54.50 62.00 63.00 0.30 474 49.5
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Abutment and fillet

Open Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS
Bore diameter | Outer diameter Width Chamfer Bearing number Load rating | Limiting speed”® Cage
d D B s (min) . ; =
. 2 Seals® Cr : Cor | Grease | Oil type
mm inch mm inch mm inch mm inch Open 2 Shields™ 2RS | 2RU : TTS N min’!
50 | 1.9685| 72 | 2.8346| 12 | 04724 | 060 | 0.0236 |6910”  |69102Z |2RS 2RU| — | 14500 | 11700 | 9000 | 11000 RJ
55 21654 | 72 128346| 9 03543 030 | 00118 6811  |6811ZZ |2RS 2RU| — | 8800 | 8080 | 8600 : 10000 RJ
80 3149 | 13 | 05118 | 1.00 | 0.0394 [6911"  |6911ZZ |2RS 2RU: — | 16600 | 14100 | 8100 | 9600 RJ
60 23622 | 78 {30709| 10 03937 | 030 | 00118 6812 |6812ZZ |2RS 2RU| — | 11500 | 10600 | 7900 | 9400 RJ
85 133465 | 13 | 05118 | 1.00 | 0.0394 [6912"  |6912ZZ |2RS | 2RU: — | 20200 | 17300 | 7500 | 8900 RJ
65 | 25591 | 85 3.3465| 10 03937 | 060 | 0.0236 |6813"  |6813ZZ |2RS| — | — | 11900 | 11500 | 7300 : 8600 RJ
90 35433 | 13 | 05118 | 1.00 | 0.0394 [6913"  |6913ZZ |2RS| — | — | 17300 | 16000 | 7000 | 8300 RJ
70 {27559 | 90 35433 | 10 03937 | 060 | 0.0236 (6814  |6814ZZ |2RS 2RU| — | 11600 | 11800 | 6800 : 8100 RJ
100 39370 | 16 06299 | 1.00 | 0.0394 |6914®  |6914ZZ |2RS| — | — | 23700 | 21100 | 6400 : 7600 RJ
75 129528 | 95 37402 | 10 03937 | 060 | 0.0236 (6815  |68152Z |2RS| — | — | 12300 | 12800 | 6400 : 7600 RJ
105 (41339 | 16 06299 | 1.00 | 0.0394 (6915  |69152Z |2RS| — | — | 24000 | 22600 | 6000 7100 RJ
80 31496 | 100 39370 | 10 03937 | 060 | 0.0236 |6816" |6816ZZ |2RS 2RU| — | 12600 | 13300 | 6000 : 7100 RJ
10 43307 | 16 06299 | 1.00 | 00394 |6916® | 6916ZZ |2RS| — | — | 24800 | 23900 | 5700 : 6700 RJ
85 33465 | 110 43307 | 13 05118 | 1.00 | 0.0394 (6817  |68172Z |2RS| — | — | 18700 | 19000 | 5600 : 6600 RJ
120 47244 | 18 107087 | 1.10 | 0.0433 |6917"  |69172Z |2RS| — | — | 31900 | 29600 | 5300 | 6200 RJ
90 {35433 | 115 {45276 | 13 05118 | 1.00 | 0.0394 (6818  |6818ZZ |2RS| — | — | 18300 | 19500 | 5300 : 6200 RJ
125 49213 | 18 07087 | 1.10 | 0.0433 |6918" — |2rsi — | — [32400 31600 | 5000 5900 RJ
95 {37402 | 120 {47244 | 13 05118 | 1.00 | 0.0394 |68197 = — {2RU — | 181800 | 20300 | 5000 5900 RJ

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.

073 | HIGH PRECISION BALL BEARINGS

Ball Abutment and fillet dimensions Mass (Ref.)
Size Qty. a (min) da(ma Da min) Da (max) Fas (max) Open 2 Shields
mm pcs. mm g
6.747 16 5400 | 5650 @ 68.00 | 6850 | 060 123 P13
4762 22 57.00 | 60.00 | 69.00 | 70.00 0.30 747 | 783
7.144 17 60.00 | 6250 | 7550 | 7550 1.00 168 Lo
5556 21 62.00 | 6500 | 7500 | 76.00 0.30 939 | 994
7.938 17 6500 | 67.50 | 80.50 | 80.50 1.00 180 {186
5556 23 69.00 | 7100 | 81.00 | 8150 0.60 118 {125
7.144 19 7000 | 7250 | 8500 | 8500 1.00 198 {208
5556 24 7400 | 7600 | 8600 | 8650 0.60 127 {135
8.731 17 7500 | 7900 | 9400 @ 9500 1.00 320 L 335
5556 2 79.00 | 8100 | 9100 | 9150 0.60 135 {143
8.731 18 80.00 | 84.00 | 99.00 | 100.00 1.00 342 Y
5556 27 8400 | 86.00 | 9600 | 9650 0.60 144 {152
8.731 19 8500 | 89.00 | 10350 | 105.00 1.00 364 Lar9
7.144 23 90.00 | 9250 | 10550 | 10550 1.00 244 {258
10.319 17 9150 | 96.00 | 113.00 | 113.50 1.00 508 | 5%
7.144 24 9500 | 9750 | 11000 | 110.00 1.00 251 {267
10.319 18 9650 | 101.00 | 11850 | 119.50 1.00 537 L 561
7.144 25 10000 | 10250 | 11550 | 115.50 1.00 267 {084

FRECIION HALL BEARNGS
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Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet
o Bors diamsfer Oufer diamatar Width . Chamfar i T e i Limiting spasd® Ball Abutment and fillet dlmenS|qns Mass (Ref.)
3 d D Open Shielded, Sealed T (min) 5 ‘ — Cagg) : da o da mag Open Stkeded, Sedléd Fas () Open 2 Shields
zl B B Open |2 Stields” 2 Seals? Cr i Cor | Grease | Qil type Size Qty. Dam) | Damag Dowmn | Domay
= mm | inch mm | inch mm | inch mm | inch mm | inch 2RS | 2RU | TTS N min™! mm pes. mm mm mm mm g
10 103937 | 15 05906 | 3 | 0.1181 4 [ 01575| 015 | 0.0059 |6700H |6700HZZ|2RS: — | — | 729 348 | 15000 : 17 000 w 1588 | 11 1100 | 11.00 | 1400 | 1450 | 1450 | 14.50 0.15 133 | 174
? 19 107480 | 5 (01969 5 {01969 | 030 | 0.0118 |6800H" | 6800HZZ| 2RS {2RU — | 1460 | 672 | 34000 | 40000 J 2381 | 10 1150 | 1150 | 1750 | 17.50 | 17.50 | 17.50 0.30 476 1 504
. 19 0.7480 7 102756 | 7 02756 | 0.30 | 0.0118 |63800H™ | 63800HZZ| 2RS (2RU| — | 1460 i 672 | 34000 | 40000 J 2381 | 10 1150 | 1150 | 1750 | 1750 | 1750 | 17.50 0.30 667 | 6.95
= 5 22 (08661 6 | 02362| 6 |02362| 030 | 0.0118 [6900H" |6900HZZ| 2RS {2RU| — | 2290 | 1020 | 31000 | 37000 J 3175 | 9 | 1200 | 1300 | 1950 | 2000 | 1950 | 2000 | 030 869 | 928
“"5 12 {04724 | 18 07087 | 4 (01575 4 | 01575 020 | 0.0079 |6701H" |6701HZZ| 2RS| — | — | 789 | 425 | 13000 | 15000 w 1588 | 13 1350 | 1350 | 17.00 | 17.00 | 17.00 | 17.00 0.20 262 | 280
5 1 21 108268| 5 (01969 | 5 01969 | 030 | 0.0118 |6801H" | 6801HZZ| 2RS (2RU | — | 1630 | 834 | 30000 | 36000 J 2381 | 12 1350 | 1350 | 1950 | 1950 | 19.50 | 1950 0.30 529 | 564
8 21 | 0.8268 7 102756 | 7 02756 | 0.30 | 00118 |63801H™ | 63801HZZ| 2RS (2RU| — | 1630 | 834 | 30000 | 36000 J 2381 | 12 1350 | 1350 | 1950 | 1950 | 1950 | 19.50 0.30 749 | 7.84
= 3 24 109449 | 6 102362| 6 02362 030 | 00118 |6901H" | 6901HZZ| 2RS (2RU | — | 2460 | 1170 | 28000 | 33000 J 3175 | 10 1400 | 1500 | 2150 | 2200 | 2150 | 22.00 0.30 984 | 107
= 15 105906 | 21 | 0.8268 4 01575 4 01575 | 020 | 0.0079 |6702H" | 6702HZZ| 2RS | — | — 797 | 465 | 11000 | 13000 W 1588 | 14 1650 | 1650 | 2000 | 2000 | 2000 | 20.00 0.20 313 | 3.34
8 3 24 109449 | 5 101969 | 5 | 01969 | 030 | 0.0118 |6802H™ | 6802HZZ| 2RS | 2RU . — | 1760 | 1010 | 26000 | 31000 J 2381 | 14 1650 | 1650 | 2250 | 2250 | 2250 | 2250 | 030 620 | 661
3 24 109449 | 7 102756 | 7 102756 030 | 00118 |63802H" |63802HZZ| 2RS (2RU — | 1760 . 1010 | 26000 | 31000 J 2381 | 14 1650 | 1650 | 2250 | 2250 | 2250 | 22.50 0.30 881 | 9.22
2. ! 28 111024| 7 02756 | 7 02756 | 030 | 0.0118 |6902H" | 6902HZZ| 2RS (2RU| — | 3680 | 1800 | 24000 | 29000 J 3969 | 10 1700 | 1850 | 2550 | 2600 | 2550 | 2600 | 0.30 147 | 158
2 17 106693 | 23 09055 4 01575 4 01575 | 020 | 0.0079 |6703H" | 6703HZZ| 2RS | — | — 849 | 525 | 9500 | 11000 W 1588 | 16 1850 | 1850 | 2200 | 2200 | 2200 | 22.00 0.20 348 | 3.71
=) 3 % 10236 5 (0199 | 5 {01969 | 030 : 0.0118 [6803H" |6803HZZ| 2RS {2RU{ — | 1900 | 1170 | 24000 | 29000 J 2381 | 16 | 1850 | 1850 | 2450 | 2450 | 2450 | 2450 | 030 701 | 746
@ 3 30 | 1.1811 7 102756 | 7 02756 | 030 | 0.0118 [6903H™ |6903HZZ| 2RS {2RU| — | 3900 | 2050 | 22000 | 26 000 J 3969 | 11 1900 | 2050 | 28.00 | 2850 | 28.00 | 28.50 0.30 154 | 166
! 20 (07874 27 (10630 | 4 {01575| 4 0.1575| 020 | 0.0079 |6704H |6704HZZ|2RS | — | — | 885 583 | 8500 | 10000 w 1588 | 18 | 2150 | 2200 | 2600 | 2600 | 2600 | 2600 | 020 503 | 534
3 1 32 112598 | 7 102756 | 7 102756 | 030 | 0.0118 |6804H™ | 6804HZZ| 2RS 2RU | — | 3410 | 1970 | 21000 | 25000 J 3500 | 13 2200 | 2250 | 3000 | 3050 | 30.00 | 30.50 0.30 156 | 169
3 37 114567 | 9 103543| 9 03543 | 030 | 0.0118 |6904H | 6Q04HZZ| 2RS (2RU | — | 5420 1 2950 | 19000 | 22 000 RJ 4762 1 11 2200 | 2350 | 3400 | 3500 | 3400 | 35.00 0.30 326 | 347
25 109843 | 32 | 1.2598 4 01575 4 01575 | 020 | 0.0079 |6705H" | 6705HZZ| 2RS | 2RU| — 931 670 | 7000 i 8000 W 1588 | 21 2650 | 27.00 | 31.00 | 31.00 | 31.00 | 31.00 0.20 6.08 | 6.46
3 37 114567 | 7 02756 | 7 02756 | 030 | 0.0118 |6805H" | 6805HZZ| 2RS (2RU | — | 3660 | 2350 | 18000 | 21000 J 3500 | 15 27.00 | 2800 | 3450 | 3500 | 3450 | 35.00 0.30 194 | 206
| 42 {16535 9 03543 9 03543 | 030 | 00118 |6905H" | 6905HZZ| 2RS (2RU| — | 5960 | 3640 | 16000 | 19000 RJ 4762 0 13 2700 | 3050 | 3950 | 40.00 | 3950 | 40.00 0.30 387 | 415
30 {11811 | 37 {14567 | 4 01575| 4 | 0.1575| 020 | 0.0079 |6706H" |6706HZZ|2RS (2RU | — | 969 | 757 | 5500 | 7000 w 1588 | 24 3150 | 3200 | 36.00 | 3600 | 36.00 | 36.00 0.20 726 | 769
| 42 {16535 7 102756 | 7 02756 | 0.30 | 00118 |6806H" | 6806HZZ| 2RS (2RU| — | 3860 | 2730 | 15000 | 18000 J 3500 17 3200 | 3300 | 3950 | 4000 | 3950 | 40.00 0.30 219 | 231
3 47 118504 | 9 103543| 9 03543 | 030 | 0.0118 |6906H" | 6906HZZ| 2RS (2RU | — | 6160 | 4010 | 14000 | 17 000 RJ 4762 | 14 3200 | 3500 | 4450 | 4500 | 4450 | 45.00 0.30 434 | 474
35 113780 | 44 | 1.7323 5 101969 | 5 01969 | 030 | 00118 |6707H" | — |2RS: — | — | 1590 i 1310 | 4900 | 6000 W 2000 | 26 37.00 | 3750 | 4250 | 4250 | 4250 | 4250 0.30 135 | 149
3 47 118504 | 7 02756 | 7 0275 | 030 | 0.0118 |6807H" | 6807HZZ| 2RS (2RU | — | 4030 | 3060 | 13000 | 16000 J 3500 | 19 37.00 | 3800 | 4400 | 4500 | 4400 | 45.00 0.30 %6 | 279
| 55 {21654 | 10 103937 | 10 (03937 | 060 | 0.0236 |907H™ | 690THZZ| 2RS (2RU: — | 9250 | 6200 | 12000 | 14000 RJ 5953 | 14 39.00 | 4200 | 5250 | 5250 | 5250 | 5250 0.60 684 | 725
40 {15748 | 50 (19685 | 6 02362| 6 02362 030 | 00118 |6708H" | — |2RS| — | — | 2140 1790 | 4300 5000 w 2381 | 25 4200 | 4300 | 4800 | 4850 | 4800 | 4850 0.30 207 | 229
| 52 20472 7 102756 | 7 02756 | 030 | 00118 |6808H" | 6808HZZ| 2RS (2RU| — | 4190 | 3340 | 12000 | 14000 RJ 3500 | 21 4200 | 4300 | 4900 | 5000 | 49.00 | 50.00 0.30 286 | 300
; 62 24409 | 12 04724 | 12 04724 | 060 | 0.0236 |6908H" | 6908HZZ| 2RS | 2RU | — | 11600 | 7930 | 11000 | 13000 RJ 6.747 | 14 4400 | 4650 | 5800 | 5950 | 58.00 | 5950 0.60 998 | 106
45 {17717 | 58 | 22835 7 10275 | 7 02756 | 030 | 00118 |6809H | 6809HZZ| 2RS (2RU| — | 5280 | 4300 | 11000 | 13000 RJ 3969 | 21 4700 | 4800 | 5500 | 5600 | 5500 | 56.00 0.30 338 | 357
68 26772 | 12 04724| 12 04724 060 | 0.0236 |6909H" | 6909HZZ| 2RS | 2RU | — | 12000 8700 | 9700 | 11000 RJ 6747 | 15 4900 | 5200 | 6350 | 6400 | 6350 | 64.00 0.60 121 {108
50 {19685 | 65 | 25591 7 10275 | 7 02756 | 030 | 00118 |6810H" | 6810HZZ| 2RS (2RU| — | 5440 | 4660 | 9500 | 11000 RJ 3969 | 23 5200 | 5450 | 6200 | 6300 | 62.00 | 63.00 0.30 469 | 489
72 128346 | 12 04724 | 12 04724 | 060 | 0.0236 |6910H" | 6910HZZ| 2RS [ 2RU | — | 12400 | 9370 | 9000 | 11000 RJ 6.747 | 16 5400 | 5650 | 68.00 | 6850 | 68.00 | 6850 0.60 122 {130
55 121654 | 72 128346| 9 | 03543 9 03543 | 030 | 00118 [6811H™ | 6811HZZ| 2RS (2RU| — | 7480 | 6470 | 8600 | 10000 RJ 4762 1 2 57.00 | 60.00 | 69.00 | 7000 | 69.00 | 70.00 0.30 738 | 774
? 80 3149 | 13 05118 | 13 [ 05118 | 1.00 | 0.0394 |6911H" |6911HZZ| 2RS | 2RU | — | 14100 | 11300 | 8100 | 9600 RJ 7144 | 17 60.00 | 6250 | 7550 | 7550 | 7550 | 7550 1.00 166 {175

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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Abutment and fillet
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Open Shielded: ZZ Sealed: TTS
ET series (Metric series) SUJ2
Bore diameter Outer diameter Width Chamfer Bearing number Load rating Limiting speed® Cage
d D B I's (min) 2 7 7
: : i type
: : . : Open |2 Shields® 2 Seals' Cr ¢ Cor Grease L Qil yp
mm inch mm inch mm inch mm inch TTS N min
15 | 0.5906 20 | 0.7874 35 | 0.1378 | 0.15 | 0.0059 |ET2015 — — 943 583 | 11 0001 13 000 W
21 0.8268 3.5 0.1378 | 0.15 0.0059 |ET2115 = = 937 581 11 000§ 13 000 W
16 0.6299 22 0.8661 4 0.1575 | 0.15 0.0059 |ET2216 ET2216ZZS — 971 620 | 10 000§ 12 000 W
20 | 0.7874 25 | 0.9843 4 01575 | 0.15 | 0.0059 [ET2520V |ET25202ZS = 1010 | 691 8500 10000 W
ER series (Inch series) SUJ2
Bore diameter Outer diameter Width Chamfer Bearing number Load rating Limiting speed® Cage
d D B I's (min: 7 .
o Open |2 Shields® 2Seals® | Cr | Cor | Grease ;| Oil type
mm | inch mm | inch mm | inch mm | inch p s N min!
9.525 0.3750 | 15.875 0.6250 | 3.967 0.1562 | 0.25 0.0098 [ER1038 | ER1038ZZS - 857 435 | 15 000§ 17 500 W
12.700 0.5000 | 19.050 0.7500 | 3.967 0.1562 | 0.25 0.0098 [ER1212™ | ER1212ZZS TS 919 537 | 12 000§ 14 000 W
19.05 | 0.7500 | 25.400 : 1.0000 | 3.967 : 0.1562 | 0.25 | 0.0098 |ER1634"" | ER1634ZZS — 1010 | 691 8500 10000 W
SET series (Metric series) Stainless-steel
Bore diameter Outer diameter Width Chamfer Bearing number Load rating Limiting speed®® Cage
d D B I's (min: 7 .
o Open |2 Shields® 2 Seals? Cr i Cor | Grease | Oil type
mm | inch mm | inch mm | inch mm | inch p s N min!
20 | 0.7874 25 1 0.9843 4 101575 | 015 | 0.0059 |SET2520" | SET25202Z8 - 861 | 553 8500{ 10000 w
SER (Inch series) Stainless-steel
Bore diameter Outer diameter Width Chamfer Bearing number Load rating Limiting speed® Cage
d D B I's (min) & : ; -
: : type
_ _ - : Open |2 Shields® 2 Seals' Cr i Cor Grease L il yp
mm  inch mm  inch mm  inch mm inch TTS N min
9.525 0.3750 | 15.875 0.6250 | 3.967 0.1562 | 0.25 0.0098 [SER1038" | SER10382ZS 178 729 348 | 15 0001 17 500 W
12.700 0.5000 | 19.050 0.7500 | 3.967 0.1562 | 0.25 0.0098 |SER1212"| SER1212228 TS 781 429 | 12 0003 14 000 W
15.875 0.6250 | 22.225 0.8750 | 3.967 0.1562 | 0.25 0.0098 [SER1458" | SER14587ZS - 825 496 | 10 000§ 12 000 W
19.050 | 0.7500 | 25.400 : 1.0000 | 3.967 : 0.1562 | 0.25 : 0.0098 [SER1634" | SER1634ZZS = 861 | 553 8500{ 10000 W

(1) Open bearings have shield/seal grooves.

(2) Single-shielded/single-sealed bearings are also available; suffix ZS or TS.

(3) Applicable only for open, single ZS and ZZS bearings in inner ring rotating conditions.

077 | HIGH PRECISION BALL BEARINGS

Abutment and fillet dimensions Mass (Ref.)
gall Open Shielded, Sealed
O rin da max ‘ = a5 (ax 2 Shield
Size Qty ol (72 Da min) Da (max Db (min) Db (max) G Open Shields
mm pcs. mm mm mm mm )
1.588 14 16.00 | 16.00 19.00 | 19.50 — — 0.15 2.14 —
1.588 14 16.00 16.50 19.50 20.00 — — 0.15 3.04 —
1.588 15 17.00 17.50 20.50 21.00 21.00 21.50 0.15 3.66 3.69
1.588 17 21.00 21.00 24.50 24.50 24.50 24.50 0.15 2.96 : 3.30
Abutment and fillet dimensions Mass (Ref.)
Ball Open Shielded, Sealed
da g da ma ‘ - as (e 2 Shiel
Size Qty. o o Da min) Da (max) Doy 1 Dogmay fre 120 Open Shields
mm pcs. mm mm mm mm g
1.588 1 11.10 11.20 14.30 14.30 14.30 14.30 0.25 2.40 2.60
1.588 13 14.00 14.00 17.50 18.00 17.50 18.00 0.25 3.01 3.26
1.588 17 21.00 21.00 24.50 24.50 24.50 24.50 0.25 4.22 i 4.56
Abutment and fillet dimensions Mass (Ref.)
Ball Open Shielded, Sealed
a (min) a (max) ; = as (max i
Size Qty o ) Da min) Da (max) Db (min) Db (max) fet0e0 open AEIENS
mm pcs. mm mm mm mm )
1.588 17 21.00 21.00 24.50 24.50 24.50 24.50 0.15 2.92 i 3.26
Abutment and fillet dimensions Mass (Ref.)
Ball Open Shielded, Sealed
da (min da (ma ‘ 2 2 (i i
Size Qty. o o Da (min) Da (max) Do {  Domay L Open 2 Shields
mm pcs. mm mm mm mm g
1.588 1 11.10 11.20 14.30 14.30 14.30 14.30 0.25 2.37 2.57
1.588 13 14.00 14.00 17.50 18.00 17.50 18.00 0.25 2.98 3.22
1.588 15 17.50 17.50 21.00 21.00 21.00 21.00 0.25 3.60 3.89
1.588 17 21.00 21.00 24.50 24.50 24.50 24.50 0.25 417 ; 4.51
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langed extra-miniature/miniature/small bearings [SUJ2]
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Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet
o . . Width Flange outer diameter Flange width ) . - g Abutment and fillet dimensions Mass (Ref.)
5 | Boredameter ) Outerdameter Open | Shielded,Sealed |  Open | Shielded, Sealed |  Open | Shielded, Sealed | " peaing number Loasrating | Limitng speed™ | o Open | Shielded, Sealed .
s (min) ; ; - 4 - ; ‘ Tas (max) Open 2 Shields
2 B B D+ D> C Co Open |2 Shilds? 2 Seals® Cr : Cor | Grease : Oil | type Size Qty. day | Garag | o | Gooag
= mm | inch mm | inch mm | inch mm | inch mm | inch mm | inch mm | inch mm { inch mm i inch 2RS | 2RU | TTS N min* mm pes. mm mm mm g
15 | 0.0591 5 10199 — @ -— 26 101024 — | — 65 | 02559 | — | -— 0.8 00315 | 015 | 0.0059 — |F691Xzz| — | — | — | 238 . 69 | 94000:111000] W | 1.000 | 6 — 7 — | 240 7 240 | 015 — 030
/0444 2 100787 5 101969 | 15 00591 | 23 {00906| 61 {02402| 61 [02402| 05 {00197 | 06 {00236 | 008 | 0.0031 F682 |F682zZ | — | — | — | 169 | 50 | 94000i111000 W | 0800 | 6 | 250 | 260 | 250 | 260 | 008 | 016 | 022
- | 5 101969 — | — 25 00084 | — | — 62 102441 | — | — 06 {00236 | 010 | 0.0039 — |mFs2zz | — i — i — | 169 | 50 | 94000:111000] W | 0800 | 6 —  — | 260 | 260 | 0.10 — 024
=) 6 102362| 23 100906| 3 o01181| 75 {02953| 7.5 {02953| 06 00236 | 08 00315| 015 | 0.0059 F692 |F692zZ | — | — | — | 330 | 99 | 86000i101000] W | 1200 6 | 290 | 290 | 290 | 290 | 015 | 035 | 043
< 3 6 102362 — . — | 25 00%4| — | - 72 {0285 — | — | 06 |0.0236| 010 | 00039 — |MF62zz| — | — { — | 209 73| 81000 9000 W [ 080 8 | — | — | 280 360 | 010 | — | 042
@ 25 (00984 | 6 [02%2| - | - 26 01024 — | - 71 {02795 | — | - 08 {00315| 008 | 0.0031 — |Fe82xzz| — | — | — | 209 | 73| 81000 96000 W | 0800 | 8 — = | 310 360 | 008 - 037
5 £ 0.1181 6 (02362| 2 00787| 25 100984 | 72 102835 | 72 {02835 | 06 00236 | 06 | 00236 | 010 | 0.0039 MF63 | MF632Z| — | — | — | 209 | 73| 81000: 96000 W | 0800 i & | 360 | 360 | 360 | 360 | 010 | 027 | 031
3 3 7 (02756 | 2 . 00787| 3 01181| 81 [03189| 81 [03189| 05 00197 | 08 :00315| 010 | 0.0039 F683  |F683ZZ |2RS. — | — | 311 112 | 74000  88000| W | 1000 . 8 | 380 | 420 | 370 . 380 | 010 | 037 | 052
= 8 03150 — | - 3 o118 — i — 92 10362 — | — 06 {00236 010 | 00039 — |mF83z2z| — | — | — | 395 140 | 67000i 79000 J | 1200 | 7 — i — | 420 @ 490 | o010 — o
g 8 103150 3 (01181 | 4 o01575| 95 {03740| 95 {0374 | 07 00276 | 09 00354 | 015 | 0.0059 F693 | F693ZZ |2RS| — | — | 559 | 179 | 70000} 82000| J | 1588 | 6 | 390 | 430 | 390 | 430 | 015 | 071 | 091
S 9 103543 — | — 4 foass| — | - 106 {04173 — | - 08 |00315| 015 | 0.0059 — |MF93zz| —  — | — | 572 188 | 66000{ 78000 W | 1588 | 6 - | — | 390 | 430 | 015 - 123
s 9 103543| 3 01181 | 5 101969 | 105 {04134 | 105 {04134 | 07 00276 | 1.0 00394 | 015 | 0.0059 F603 |F603ZZ | — | — | — | 5721 188 | 66000 78000 W | 1588 | 6 | 420 | 480 | 390 | 430 | 015 | 097 | 152
= | 10 103937 | 4 i01575| 4  i01575| 115 04528 | 115 {04528 | 1.0 100394 | 10 (00394 | 015 | 0.0059 F623" |F623ZZ [2RSi2RU| — | 633 | 218 | 66000 78000 J | 1588 : 7 | 390 | 430 | 390 | 430 | 015 | 168 | 176
g 4 o575 7 o2rse| 2 joo7er| — | - 82 {0328 — | - 06 100236| — | — | 010 00039 MF74 — | = =i -] 312 115]|70000{ 82000 W | 1000 8 | 460 470 | — | — | 010 | 028 | —
3 1 7 io02186| — | - 25 100084 | — | — 82 {0328 — | - 06 | 0.0236| 010 | 0.0039 — |MFT4zz| —  — i — | 255 107 | 71000/ 83000( W | 0.800 | 11 — 0 — | 460 | 470 | 010 - o037
= 8 103150 | 2 00787 — | — 92 {03622 — | - 06 100236 — | — | 015 00059 MF84 — | = =i —] 35 140 |67000{ 79000( J | 1200 7 | 490 | 490 | — | — | 015 | 043 | —
8 8 (03150 — | — 3 jott| — i — 92 0362 — | - 0.6 0023 | 010 | 0.0039 — |Mmr84zz| — | — | — | 395 140 | 67000 79000 J | 1200 i 7 — 0 — | 480 | 49 | 010 — | 058
El 9 103543| 25 [00984| 4 | 01575| 103 {04055 10.3 |0.4055| 06 (00236 | 1.0 | 00394 | 010 | 0.0039 F684 | F684ZZ |2RS| — | — | 641 | 226 | 63000i 75000| W | 1588 | 7 | 4.80 | 510 | 4.80 { 510 | 010 | 071 | 1.09
2. 10 103937 | 3 (01181| 4 [ 01575| 112 | 04409 | 116 | 04567 | 06 00236 | 08 |0.0315| 020 | 0.0079 MF104 | MF1042Z | 2RS i2RU: — | 711 | 270 | 59000: 70000| J | 1588 | 8 | 560 | 580 | 560 | 580 | 020 | 1.09 | 147
2 11 104331 | 4 01575 | 4 04575 | 125 04921 | 125 {04921 | 1.0 [00394| 1.0 (00394 | 015 | 0.0059 F694" |F694zZ |2RS| — | — | 959 | 347 | 57000 67000 J | 2000 7 | 520 | 550 | 520 | 550 | 015 | 169 | 1.8
IS 12 104724 | 4 101575| 4 {01575 135 {05315| 135 [05315| 1.0 00394 | 10 00394 | 020 | 0.0079 F604" |F604ZZ [2RS| — | — | 959 | 347 | 57000{ 67000 J | 2000 i 7 | 530 | 550 | 530 | 550 | 020 | 225 | 237
13 (05118 | 5 101969 5 01969 | 15 05906 | 15 {05906 | 1.0 [00394| 1.0 00394 | 020 | 0.0079 F624 |F624ZZ |2RS |2RU| — | 1300 | 485 | 51000 60000| J | 2381 i 7 | 560 | 590 | 560 | 590 | 020 | 305 | 3.2
| 16 106209 5 101969 5 101969 | 18 {07087 | 18 07087 | 10 (00394 | 10 00394 | 030 | 00118 F634" |F634ZZ [2RS| — | — | 1340 | 517 | 46000 54000 J | 2381 | 7 | 600 | 660 | 600 | 660 | 030 | 529 | 563
5 101969 | 8 io3t50| 2 ioo7s7| — | — 92 ‘0362 — | - 06 10026| — | — | 010 00039 MF85 — | =i — 1= 309} 121 | 62000 74000 W | 1000 8 | 560 | 570 | — i — | ot0o | 033 | =—
| 8 ‘03150 — | — 25 00084 | — | — 92 10362 — | -— 06 {00236 | 010 | 0.0039 — |MmF852z| — i — | — | 2181 91 | 63000 75000 W | 0800 | 9 — i — | 560 | 570 | 010 — 042
9 103543 | 25 100984 | 3 01181 | 102 04016 | 102 {04016 | 06 00236 | 06 00236 | 015 | 0.0059 MF95 |MF95zz | — | — {TTS| 432 | 168 | 60000 71000 W | 1200 8 | 590 | 590 | 590 | 590 | 015 | 058 | 065
10 103937 | 3 01181 | 4 i01575| 112 {04409 | 116 {04567 | 06 {00236 | 08 :00315| 0.15 | 0.0059 MF105 |MF1052Z [2RS| — | — | 432 | 168 | 60000i 71000 W | 1200 i 8 | 590 | 590 | 590 | 590 | 015 | 103 | 1.38
11 104331 | 4 01575 | 4 01575 | 126 | 04961 | 126 04961 | 08 [00315| 08 [00315| 015 | 0.0059 MF115® | MF1152Z |2RS| — | — | 716 | 283 | 54000} 64000] J | 1588 | 8 | 620 | 670 | 620 | 670 | 015 | 161 | 171
11 104331 3 (01181 | 5 101969 | 125 {04921 | 125 {04921 | 08 [00315| 1.0 00394 | 015 | 0.0059 F685 |F685ZZ |2RS| — | — | 716 | 283 | 54000 64000 J | 1588 | 8 | 620 | 670 | 590 | 610 | 015 | 134 | 203
13 (05118 | 4 01575 | 4 04575| 15 05906 | 15 05906 | 1.0 [00394| 1.0 00394 | 020 | 0.0079 F695" |F695ZZ |2RS| — | — | 1080 | 430 | 50000 59000] J | 2000 8 | 630 | 650 | 630 | 650 | 020 | 247 | 262
14 105512| 5 101969 | 5 101969 | 16 106299 | 16 06299 | 1.0 00394 | 10 00394 | 020 | 0.0079 F605" |F605ZZ [2RS| — | — | 1330 | 507 | 48000 56000 J | 238 i 7 | 660 | 680 | 660 | 680 | 020 | 352 | 379
16 106299 5 101969 | 5 01969 | 18 07087 | 18 07087 | 1.0 00394 1.0 {00394 030 {00118 F625" |F625ZZ |2RS (2RU| — | 1730 | 670 | 44000 52000 J | 27781 7 | 700 | 740 | 700 | 740 | 030 | 471 | 494
; 19 107480 | 6 102362 6 102362| 22 10861| 22 08661| 15 00591 | 15 00591 | 030 | 0.0118 F635" |F635ZZ [2RS| — | — | 2340 | 889 | 38000} 45000 J | 3500 0 6 | 700 | 840 | 7.00 | 840 | 030 | 868 | 9.20
6 102362| 10 (03937 | 25 io00984| — | — | 112 ioa09| - | — 06 10026| — | — | 015 | 00059 MF106 — | = — 1= 497 | 219 | 54000 64000 W | 1200} 10 | 69 | 69 | — | — | 015 | o066 | ~—
10 103937 | — | - 3 iottel| — | — 112 104409 | — | — 06 {00236 | 010 | 0.0039 — |MF062z| — | — | — | 497 | 218 | 55000 64000 W | 1200 | 10 — 1 — | 68 | 69 | 010 — | 078
6 102362| 12 (04724| 3 01181 | 4 01575 | 132 {05197 | 136 {05354 | 06 00236 | 08 00315| 020 | 00079 MF126 |MF1262Z|2RS| — | — | 716 | 293 | 50000 59000 J | 1588 | 8 | 730 | 760 | 710 | 710 | 020 | 135 | 177
? 13 105118 | 35 :01378| 5 101969 | 15 {05906 | 15 05906 | 1.0 00394 | 11 00433 | 015 | 0.0059 F686 | F686ZZ |2RSi2RU| — | 1080 | 438 | 48000 56000 J | 2000 0 8 | 720 i 790 | 720 | 730 | 015 | 217 | 2.6
15 105906 | 5 101969 | 5 01969 | 17 06693 | 17 06693 | 12 [00472| 12 [00472| 020 | 0.0079 F696 |F696ZZ |2RS (2RU| — | 1340 | 517 | 46000} 54000 J | 23811 7 | 730 | 740 | 730 | 740 | 020 | 398 | 428
17 1 06693| 6 (02362 6 (02362 19 07480 | 19 0748 | 12 00472 12 {00472 030 | 0.0118 F606 |F606ZZ |2RS 2RU| — | 2260 | 838 | 42000 49000| J | 3500 6 | 770 | 810 | 770 | 810 | 030 | 597 | 647

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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langed extra-miniature/miniature/small bearings[SUJZ/]

i

Abutment and fillet

FRECIION HALL BEARNGS
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Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS
. . Width Flange outer diameter Flange width
Bore d(',amem' Omerd[',ameter Open Shielded, Sealed Open Shielded, Sealed Open Shielded, Sealed C':a(mf)e'
B B+ D1 D G C2
mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch
6 | 02362| 19 07480| 6 | 02362| 6 |02362| 22 08661 | 22 08661| 15 | 00591 | 15 | 00591 | 030 | 0.0118
7 10275 | 11 04331 | 25 (00984 | 3 {01181 | 122 04803 | 122 {04803 | 06 00236 | 06 00236 | 015 | 0.0059
| 13 05118 — | — 4 lotsts| — 0 — 146 05748 | — | — 0.8 |00315| 015 | 0.0059
14 105512 35 101378 | 5 101969 | 16 106299 | 16 06299 | 10 00394 | 11 00433 | 015 | 0.0059
17 106693| 5 01969| 5 101969| 19 107480 | 19 0748 | 12 00472| 1.2 [00472| 030 | 0.0118
19 | 0.7480 {02362 | 6 102362| 22 108661| 22 [08661| 15 00591 | 1.5 00591 | 030 | 0.0118
| 22 108661 7 10275 | 7 10275 | 25 09843 25 09843 | 15 00591 | 15 {00591 | 030 | 00118
8 103150 12 (04724 | 25 io00984| — | — | 132 ioste7| — | — 06 (0026| — | — | 015 | 0.0059
| 12 lo4r24| — | — 35 (01378 — | — 136 0534 | — | — 0.8 | 00315| 010 | 0.0039
12 lo4r24| — | — 35 io1378| — | — 136 (0534 | — | — 0.8 00315 | 010 | 0.0039
14 05512 | 35 (01378 — | — | 156 (06142 — | — 08 10035 —  — | 020 | 0.0079
14 os512| — | — 4 lotsts| — 0 — 156 (06142 — | — 0.8 00315 | 015 | 0.0059
16 106299 4 101575| 5 01969 | 18 07087 | 18 07087 | 1.0 [00394| 11 00433| 020 | 0.0079
19 (07480 | 6 102362| 6 102362| 22 {08661| 22 [08661| 15 00591 | 1.5 00591 | 030 | 0.0118
; 22 108661 | 7 10275 | 7 10275 | 25 09843 25 09843 | 15 00591 | 15 {00591 | 030 | 00118
9 103543| 17 106693 — | — 5 (o199 — | — 19 o8| — | — 11 100433 | 020 | 0.0079
3 20 (07874 | 6 102362| 6 02362 23 09055| 23 09055| 15 00591 | 15 {00591 | 030 | 00118
24 109449 | 7 02756 | 7 0275 | 27 [ 1.0630 | 27 | 1.063 | 15 00591 | 15 00591 | 030 | 00118

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.

(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.

(4) Some items are also available with the TW cage. Please contact us for details.
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e iy e i Limiting spasd® Abutment and Tlllet dimensions Mass (Ref.)

Cage Open Shielded, Sealed . Open | 2 Shields
o] 2Seals® Cr | Cor | Grease | Oil |type® | Size | Qty. | deon | oo | Gom | dowwo | p
Open |2 Shields' e
2RS | 2RU : TTS N min mm pcs. mm mm mm g

F626 | F6262Z 2RS (2RU: — | 2340 889 | 38 000§ 45000 J 3500 ¢ 6 8.00 8.40 8.00 8.40 | 0.30 831 | 884
MF117 | MF117228 | — — i = 456 201 | 50 000§ 59000 W 1.200 9 7.90 7.90 7.90 790 | 0.15 070 ; 084
— MF1372Z | — e 541 276 | 45 000§ 53000 W 1.200 12 - i - 8.20 8.90 | 0.15 - 2.2
F687 F68772 2RS§ — i — | 1180 511 | 44 000§ 52000( J 2.000 9 8.20 8.90 8.20 840 | 0.15 239 | 315
F697" | F6972Z zns; — 1 — | 1610 716 | 40 000§ 47000 J 2.381 9 8.70 9.10 8.70 9.10 | 0.30 5.35 5.57
F607" | F6072Z 2RS§2RU§ — | 2340 889 | 38 000§ 45000( J 3.500 6 8.70 8.90 8.70 8.90 | 0.30 7.90 8.40
F627" | F6272Z 2RS§2RU§ — | 3300 1370 | 33 000§ 39000 J 3.969 7 9.00 10.40 9.00 10.40 | 0.30 130 | 136

MF128 | — - 544 275 46000§ 54000 W 1.200 12 9.00 9.00 i 0.15 0.80 =
— MF128zZ 2Rs§ e 545 274 | 46 000§ 54000 W 1.200 12 — — 8.60 8.90 | 0.10 - 1.20
. = — . — I TTS 544 275 | 31 000§ 31000 W 1.200 12 - - 8.80 9.00 | 0.10 = 113

MF148 | — i 818 386 42000§ 50000 J 1.588 10 9.60 9.80 - i - 0.20 2.01 —
= MF14822 2RS§ = | = 818 386 42000§ 50000( J 1.588 10 - i - 8.90 920 | 0.15 = 2.22
F688 F6882Z 2RS§2RU§ — | 1260 590 | 40 000§ 47000( J 2.000 10 9.60 10.40 9.50 9.60 | 0.20 357 | 425
F698" | F6982Z 2RS§2RU§ — | 2240 912 | 37 000§ 44000( J 3.175 7 9.70 9.70 9.70 9.70 | 0.30 7.34 7.85
F608" | F608ZZ 2RS§2RU§ — | 3300 1370 | 33 000§ 39000 J 3.969 7 10.00 10.40 | 10.00 10.40 | 0.30 12.3 12.9
= F6897Z 2RS§ — i — | 1330 664 | 37 000§ 44000( J 2.000 11 = = 10.30 10.60 | 0.20 = 4.58
F699" | F699ZZ 2RS§2RU§ — | 2470 1070 | 35 000§ 42000 J 3.175 8 10.60 11.50 | 10.60 11.50 | 0.20 8.27 8.77
F609 |F609ZZ |2RS :2RU; — | 3350 | 1430 | 30000; 36000 J 3969 | 7 11.00 | 12.00 | 11.00 | 12.00 | 0.30 14.7 15.5
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Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet
o . . Width Flange outer diameter Flange width ) . - g Abutment and fillet dimensions Mass (Ref.)
5 | Boredameter ) Outerdameter Open | Shielded,Sealed |  Open | Shielded, Sealed |  Open | Shielded, Sealed | " peaing number Loasrating | Limitng speed™ | o Open | Shielded, Sealed .
s (min) ; ; - 4 - ; ‘ Tas (max) Open 2 Shields
2 B B D+ D> C Co Open |2 Shilds? 2 Seals® Cr : Cor |Grease: Oil | type Size Qty. day | Garag | o | Gooag
= mm | inch mm | inch mm | inch mm | inch mm | inch mm | inch mm { inch mm | inch mm i inch 2RS | 2RU | TTS N min* mm pes. mm mm mm g
1 100394| 3 01181 1 1003%4| — | -— 38 [ 0149 | — | -— 03 0018 — | — | 005 : 0002 F681H — === 81 . 20 [117000(139000] W | 0600 : 6 | 140 @ 150 | — | — | 005 | 004 | —
17 4 101575| 16 {0083 | — | — 5 1019%9| — | — 05 (00197 — | — | 010 |0.0039 F691H — | =i — 1= 120{ 29 |105000i124000{ W |o0800 { 5 | 18 | 190 | — | — | ot0 | o012 | —
- 15 | 0.0591 4 101575| 12 00472| 2 i00787| 5 01969| 5 101969 | 04 (00157 | 06 00236 | 005 |0.002 F681XH |F681XHZZ| — | — | — 96 | 27 [105000i124000] W | 0600 | 7 190 | 210 | 190 | 210 | 005 | 009 | 013
=) 3 5 101969 | 2 100787 | 26 01024| 65 {02559 | 65 {02559 | 06 00236 | 08 |00315| 015 | 0.0059 F6O1XH |F6OtXHZZ| — | — | — | 2021 55| 94000i111000] W | 1.000 i 6 | 240 | 240 | 240 | 240 | 015 | 023 | 029
< | 6 02%2| — | - 3 iot18| — 1 — 75 102053 — | — 0.8 |00315| 015 | 0.0059 — |Fm0tXWzZ| —  — | — | 281 | 79 | 86000i101000] W | 1200 | 6 — i — | 270 29 | 015 — | 046
@ 2 100787 | 5 (01969 | 15 | 00591 | 23 {00906| 6.1 |02402| 61 (02402 | 05 00197 | 06 {00236 | 008 | 00031 F682H |F682HZZ) — | — | — | 144 | 40 | 94000i111000] W | 0800 { 6 | 250 { 260 | 250 | 260 | 008 | 0.16 | 022
5 1 5 101969 | 2 00787 | 25 00984 | 62 (02441 | 62 (02441 | 06 |00236 | 06 00236 | 010 | 0.0039 SMF52 |SMF52zZ| — | — | — | 144 | 40 | 94000{111000] W | 0800 | 6 | 260 | 260 | 260 | 260 | 010 | 021 | 023
3 6 (02362| 23 (00906| 3 01181 75 :02953| 75 (02953 | 06 |00236| 08 | 00315| 015 | 0.0059 F692H |F692HZZ| —  — | — | 281 . 79 | 860001101000 W | 1200 0 6 | 290 | 290 | 290 . 290 | 015 | 035 | 043
= 6 0232| — | — 3 o8| — 1 — 75 102053 — | — 0.8 |00315| 015 | 0.0059 - — | — i — TS| 281 | 79| 86000 95000 J | 1200 0 6 — i — | 200 0 290 | 015 — | 043
g 6 102362| 25 io00984| — | — 72 102835 — | — 06 (0026| — | — | 015 |0.0059 SMF62 — | =i — 11— 28 79| sso00it01000] W |1200{ 6 | 290\ 290 | — | — | o015 | 035 | —
S 7 o021 | — | — 3 fomer| — | - 82 103228 - | - 06 00236 | 0.15 | 0.0059 —  |SWFr2zzs| —  — | — | 328 102 | 76000{ 90000| W | 1200 | 7 - 1 — | 300 310 | 015 - 057
s ; 7 loorse| — | — 35 {01378 — | — 85 103346 — | — 09 00354 | 015 |0.0059 —  |reo2Hzzs| — | — | — | 328 | 102 | 76000f 90000 W | 1200 7 —  — | 3001} 310 | 015 — | 069
= 25 | 00984 6 02362 | 18 (00709| 26 01024 | 71 [02795| 71 i02795| 05 {00197 | 08 {00315 008 | 0.0031 F682XH |F682XWZZ| — | — | — | 177 i 58 | 81000i 96000 W | 0800 i 8 | 310 | 360 | 310 | 360 | 008 | 026 | 037
g 3 7 jo0256| — | — | 35 [oM378| — | — | 85 0336 — | — | 09 {00354 | 015 | 00059 — |mewzzs| —  — | — | 328 102 | 76000{ 90000 W | 1200 7 | — | — | 370 380 | 045 | — | 068
3 | 8 (03150 | 28 [0.1102| 4 [01575| 95 [03740| 95 {0374 | 07 | 00276 | 09 | 00354 | 015 | 0.0059 F6O2XH |FG02XHZZ| —  — | — | 469 | 140 | 72000{ 85000 W | 1588 i 6 | 370 | 400 | 370 | 400 | 015 | 074 | 098
= 3 01181 6 [02362| 2 00787 | 25 {00984| 7.2 {02835| 72 {02835 06 |0.0236| 06 | 00236 | 0.10 | 0.0039 SMF63 |SMF63zz| — | — | — | 177 | 58 | 81000| 96000/ W | 0.800 | 8 | 3.60 | 3.60 | 360 | 360 | 010 | 026 | 030
8 1 7 (02756 | 2 00787| 3 01181 | 81 (03189| 81 (03189 | 05 |00197| 08 {00315 010 | 0.0039 F683H | F683HZZ| 2RS: — | — | 265 | 90 | 74000 88000 W | 1.000 | 8 | 380 | 420 | 370 | 3.80 | 010 | 037 | 051
El 8 103150 | 25 [00984| — | — | 92 {032 — | — | 06 [0086| — | — | 015 | 00059 SWFB3 | — | —{ — | —| 33 11267000 79000| J | 1200 7 | 420 { 490 | — | — |o015 | 062 | -
2 8 (03150 — | - 3 omsl| — - 92 {0362 | — | - 06 | 0.0236| 0.0 | 0.0039 — |swessz| —  — i — | 335 112 | 67000 79000| J | 1200 | 7 - 1 — | 420 | 490 | 010 — 070
2 8 {03150 3 01181 | 4 [01575| 95 {03740 95 {0374 | 07 {00276 | 09 | 00354 | 015 | 0.0059 F693H |F6O3HZZ|2RS | — | — | 475 | 143 | 70000{ 82000 J | 1588 | 6 | 3.90 | 4.30 | 3.90 { 430 | 015 | 070 | 090
y 9 103543| 25 (00984| — | — | 102 {odot6| — | — 06 (00236| — | — | 020 :0.0079 SMF93 — | — i — 41— 48 | 150 | 66000 78000 W | 1588 | 6 | 460 : 480 | — | — | 020 | 078 | ~—
2 9 103543 — | — | 4 o575 — | — | 106 [04173| — | — | 08 {00315| 015 | 00059 — |SWFeazz| — | — | — | 486 | 150 | 66000{ 78000 W | 1588 | 6 | — | — | 390 | 430 | 015 | — | 122
& 9 (0353| 3 01181 | 5 01969 | 105 04134 | 105 (04134 | 07 100276 | 1.0 {00394 015 | 0.0059 F603H | F603HZZ — | — | — | 486 | 150 | 66000: 78000 W | 1588 | 6 | 420 | 480 | 390 | 430 | 015 | 096 | 150
8 3 10 103937 | 4 01575 | 4 {01575 | 115 (04528 | 115 04528 | 1.0 00394 1.0 00394 015 |0.0059 F623H" | F623HZZ| 2RS (2RU| — | 538 | 175 | 66000 78000| J | 1588 | 7 | 390 | 430 | 390 | 430 | 015 | 166 | 174
= 4 01575 7 o256 | 2 ioo787| — | — 82 103228 — | — 06 100236| — | - 0.10 | 0.0039 SMF74 — | — i — 1 —| 251 9270000} 82000{ W |1000 8 | 460 \ 470 | — i — | o010 | o028 | —
3 7 to2mse| — 1 — 25 100984 — | — 82 10328 — | — 06 00236 | 010 |0.0039 — |swFmazz| — i — | — | 217 | 8 | 71000} 83000 W | 0.800 | 11 — | — | 460 | 470 | 010 — | 036
8 (03150 2 oo787| — | — 92 10362 — | — 06 100236| — | - 0.15 | 0.0059 SMF84 — | — i — i —| 33 112 |67000} 79000 J |1200 7 | 49 | 4% | — | — | 015 | 043 | —
8 fo0s150| — | — 3 lomsl| — | — 92 03622 — | — 06 00236 | 010 |0.0039 — |swrs4zz| — | — | — | 33 | 112 | 67000} 79000 J | 1200 7 —  — | 480 | 490 | o010 — | o057
9 03543| 25 (00984 | 4 01575| 103 | 04055| 103 |04055| 06 |00236| 1.0 00394 010 | 0.0039 F684H |F684HZZ|2RS| — | — | 545 | 181 | 63000 75000 W | 1588 | 7 | 480 | 510 | 48 | 510 | 010 | 070 | 1.07
10 103937 | 3 {01181 4 01575 112 (04409 | 116 04567 | 06 00236 | 08 |00315| 020 }0.0079 SMF104 | SMF1042Z| 2RS (2RU| — | 604 | 216 | 59000} 70000 J | 1588 | 8 | 560 | 580 | 560 | 580 | 020 | 108 | 145
11 104331 | 4 101575| 4 101575 125 {04921 | 125 (04921 | 10 (00394 | 10 00394 | 015 | 0.0059 F694H™ |F694HZZ|2RS| — | — | 815 277 | 57000 67000 J | 2000 i 7 | 520 i 550 | 520 | 550 | 015 | 167 | 179
12 104724 | 4 01575 | 4 01575 135 (05315 135 (05315| 1.0 00394 | 1.0 00394 020 }0.0079 F604H" | F604HZZ|2RS | — | — | 815 | 277 | 57000 67000 J | 2000 7 | 530 | 550 | 530 | 550 | 020 | 222 | 234
13 1 05118| 5 101969 | 5 101969 | 15 {05906 | 15 05906 | 1.0 00394 | 10 00394 | 020 | 0.0079 F624H" | F624HZZ| 2RS {2RU| — | 1110 | 388 | 51000 60000 J | 2381 | 7 | 560 | 590 | 560 | 590 | 020 | 311 | 328
3 16 106299 | 5 101969 | 5 01969 | 18 {07087 | 18 07087 | 1.0 00394 1.0 00394 030 |0.0118 F634H" | F634HZZ|2RS | — | — | 1140 | 414 | 46000} 54000 J | 23811 7 | 600 | 660 | 600 | 660 | 030 | 522 | 556
5 101969 8 (03150 2 oo787| - | — 92 10362 — | — 06 10026| — | - 0.10 | 0.0039 SMF85 — | — 4t — 1 —| 2631 9762000 74000{ W |1000 8 | 560 | 570 | — | — | o010 | 032 | -
? 8 io0s150| — | — 25 100984 — | — 92 i03622| — | -— 06 00236 | 010 |0.0039 — |swrsszz| — | — | — | 185 | 73 | 63000} 75000 W | 0800 | 9 — | — | 560} 570 | 010 — 1 04
9 03543| 25 (00984 | 3 01181 | 102 | 04016| 102 |04016| 06 |00236| 06 00236 015 | 0.0059 SMF95 |SMF952Z| — | — (TTS| 367 | 134 | 60000} 71000 W | 1200 8 | 590 | 590 | 590 | 590 | 015 | 057 | 064
10 103937 | 3 {01181 4 01575 | 112 {04409 | 116 04567 | 06 00236 | 08 |00315| 015 |0.0059 SMF105 |SMF1052Z | 2RS | — | — | 367 | 134 | 60000: 71000 W | 1200 8 | 590 | 590 | 590 | 590 | 015 | 101 | 137
11 104331 | 4 (01575 4 [ 01575| 126 | 04961 | 126 (04961 | 08 [00315| 08 :00315| 015 | 0.0059 SMF115"| SMF1152Z | 2RS | — | — | 609 | 226 | 54000} 64000 J | 1588 : 8 | 620 | 670 | 620 | 670 | 015 | 159 | 1.69

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet
o . . Width Flange outer diameter Flange width ) . - g Abutment and fillet dimensions Mass (Ref.)
5 | Boredameter ) Outerdameter Open | Shielded,Sealed |  Open | Shielded, Sealed |  Open | Shielded, Sealed | " peaing number Loasrating | Limitng speed™ | o Open | Shielded, Sealed .
s (min) ; ; - 4 - ; ‘ Tas (max) Open 2 Shields
2 B B D+ D> C Co Open |2 Shilds? 2 Seals® Cr : Cor |Grease: Oil | type Size Qty. day | Garag | o | Gooag
g mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch 2RS | 2RU : TTS N min’! mm pcs. mm mm mm g
5 101969 | 11 104331 | 3 01181 | 5 01969 | 125 | 04921 | 125 | 04921 | 08 00315| 1.0 | 00394 | 015 | 0.0059 F685H | F685HZZ|2RS | — | — | 609 | 226 | 54000 64000] J | 1588 | 8 | 620 @ 670 | 590 | 610 | 0.15 133 1 201
/1544 | 13 105118 | 4 101575| 4 {041575| 15 {05906 | 15 05906 | 1.0 00394 | 1.0 00394 | 020 | 0.0079 F695H" | F695HZZ|2RS | — | — | 916 | 344 | 50000 59000{ J | 2000 8 | 630 | 650 | 6.30 | 650 | 0.20 244 | 259
- 14 05512 5 01969 | 5 01969 | 16 06299 | 16 06299 | 1.0 00394 | 1.0 00394 | 020 : 0.0079 FG605H™ | F605HZZ| 2RS | — | — | 1130 | 405 | 48000 56000 J | 2381 : 7 | 660 | 680 | 660 | 680 | 0.20 347 | 374
=3 16 1 06209| 5 101969 | 5 {01969| 18 {07087 | 18 07087 | 1.0 (00394 | 10 00394 | 030 | 0.0118 F625H | F625HZZ|2RS| — | — | 1470 | 536 | 44000 52000 J | 2778 0 7 | 700 | 740 | 7.00 | 7.40 | 030 48 | 521
| ; 19 107480 | 6 02362 | 6 . 02362| 22 08661 22 [ 0.8661 | 1.5 00591 | 15 {00591 | 030 | 0.0118 F635H™ | F635HZZ| 2RS | — | — | 1990 | 711 | 38000 45000 J | 3500 i 6 | 7.00 | 840 | 7.00 | 840 | 030 | 857 | 910
@ 6 (02362 10 [03937| 25 {00984 — | — | 112 0409 — | - 06 {0026 — | — | 015 | 00059 SMF106 | — | — i — | — | 42| 175 | 54000/ 64000 W |1200 | 10 | 690 | 690 | — | — | 015 066 | —
3 | 10 03937 — | - 3 ilomel| — | — 12 04409 | — | — 0.6 |00236| 010 | 0.0039 —  |SMF06ZZ| — | — | — | 423 | 174 | 55000} 64000 W | 1200 | 10 —  — | 68 {69 |010]| — | o077
3 10 103937 | 3 01181 | 3 {01181 | 112 {04409 | 112 (04409 | 06 00236 | 06 00236 | 010 | 0.0039 F676HY | — | — i — iTr1s| 317 | 138 | 55000 65000 W | 1.000 | 11 680 | 7.00 | 6.8 | 7.00 | 0.10 080 | 083
= 12 004724 3 0181 | 4 01575 132 | 05197 | 136 | 05354 | 0.6 00236 | 08 00315 020 | 0.0079 SMF126 |SMF1262Z 2RS | — . — | 608 | 234 | 50000 59000| J | 1588 @ 8 | 730 | 7.60 | 740 | 7.0 | 0.20 133 175
g 13 105118 | 35 (01378 | 5 101969| 15 {05906 | 15 05906 | 1.0 00394 | 11 00433 | 015 | 0.0059 F686H | F686HZZ|2RS {2RU{ TTS| 920 | 350 | 48000 56000 J | 2000 i 8 | 720 i 790 | 720 | 730 | 015 215 | 283
S 15 105006 | 5 01969 | 5 01969 | 17 06693 | 17 106693 | 1.2 00472 12 | 00472 | 020 | 0.0079 F696H™ | FGOBHZZ 2RS (2RU| — | 1140 | 414 | 46000: 54000 J | 2381 | 7 | 7.30 | 7.40 | 7.30 | 7.40 | 020 | 393 | 423
s 17 106693| 6 102362 6 102362| 19 07480 | 19 0748 | 12 00472| 12 00472 | 030 | 00118 F606H™ | F606HZZ| 2RS (2RU| — | 1920 | 670 | 42000 49000 J | 3500 6 | 770 i 810 | 770 | 810 | 030 590 | 6.40
= | 19 107480 | 6 102362 6 02362 22 08661 22 08661 | 15 0051 | 15 00591 | 030 | 00118 F626H" | F626HZZ| 2RS [ 2RU| — | 1990 | 711 | 38000} 45000| J | 3500 | 6 | 800 | 840 | 800 | 840 | 0.30 822 | 874
g 7 102756 | 11 04331 | 25 00984 | 3 {01181 | 122 {04803 | 122 04803 | 06 00236 | 06 {00236 | 015 | 0.0059 SMF117 |SWFtzzs| — | — | — | 388 | 161 | 50000{ 59000| W | 1200 { 9 | 7.90 { 7.90 | 7.90 { 7.90 | 0.5 069 | 083
3 1 13 05118 3 01181 — | — 142 0551 | — | - 06 100236| — | — | 020 00079 SMF137 | - | — | — | — | 460 | 221 | 45000 53000/ W | 1200 | 12 | 860 { 930 | — | — | 020 165 | —
= 13 05118 - 4 loasTs| — 1 - 146 (05748 | — | — 08 | 0.0315| 015 | 0.0059 — |SMRIZZ| — | — i — | 460 | 221 | 45000{ 53000] W | 1200 | 12 - - |82 8% |05 | — | 218
8 14 105512 | 35 (01378 5 101969 | 16 06299 | 16 06299 | 1.0 [00394| 11 00433| 015 | 0.0059 F687H | F687HZZ|2RS | — | — | 999 | 409 | 44000 52000 J | 2000 9 | 820 i 890 | 820 | 840 | 0.5 236 | 311
é' 17 106693 5 (01969 | 5 01969 | 19 {07480 | 19 {0748 | 12 (00472 12 | 00472 | 030 | 0.0118 F6O7H | F6OTHZZ|2RS | — | — | 1370 | 573 | 40000 47000 J | 2381 { 9 | 870 { 9.10 | 870 { 9.10 | 030 528 | 550
2 19 107480 | 6 102362 6 02362 22 08661 22 08661| 15 0051 | 15 00591 | 030 | 00118 F607H™ | FGO7HZZ| 2RS [ 2RU| — | 1990 | 711 | 38000} 45000| J | 3500 | 6 | 870 i 890 | 870 | 890 | 0.30 780 | 831
® ; 22 {08661 | 7 (02756 | 7 02756 | 25 {09843 | 25 (09843 | 1.5 | 00591 | 15 {00591 | 030 | 0.0118 F627H | F627HZZ| 2RS | 2RU| — | 2800 | 1090 | 33000: 39000| J | 3969 | 7 | 9.00 | 10.40 | 9.00 | 10.40 | 030 | 128 | 134
5 8 103150| 12 04724 | 25 i00984| — | — 132 05197 | — | — 06 10026| —  — | 015 | 0.0059 SMF128 | — | — | —  — | 462 | 220 | 46000 54000 W | 1200} 12 | 900 i 900 | — | — | 015 079 | —
2 | 12 io04724| — | — 35 {01378 — | — 136 105354 | — | — 0.8 |00315| 010 | 0.0039 —  |sMF128zz|2RS| — | — | 463 | 219 | 46000 54000 W | 1200 | 12 — i — | 860 | 890 | 010 - 1 118
& 12 04724 | — | — 35 (01378 — | — | 136 (05354 | — | — 0.8 00315 | 010 | 0.0039 - — | — i — 18| 462 | 220 | 31000i 31000 W | 1200 | 12 — 0 — | 88 900 |o0t0 | — | 112
3 14 05512 | 35 [o01378| — | — 156 (06142 — | — 08 (0035 — | — 0.20 | 0.0079 SMF148 | - | — i — | — | 69 | 309 | 42000i 50000 J | 1588 10 | 960 | 980 | — | — | 020 199 | —
= 14 oss512| — | — 4 lotsts| — 0 — 156 06142 — | — 0.8 |00315| 015 | 0.0059 —  |SMF1482Z|2RS: — | — | 696 | 309 | 42000} 50000 J | 1588 | 10 — 0 — | 89092 | o015 | — | 22
16 1 06209| 4 101575| 5 101969 | 18 {07087 | 18 07087 | 1.0 00394 | 11 00433| 020 | 0.0079 F688H | F688HZZ|2RS |2RU | TTS| 1070 | 472 | 40000! 47000 J | 2000 i 10 | 960 | 1040 | 950 | 960 | 0.20 352 | 420
19 1 07480| 6 102362| 6 102362| 22 08661 22 {08661 | 15 0051 | 15 (00591 | 030 | 00118 F698H™ | F698HZZ| 2RS {2RU| — | 1900 | 729 | 37000 44000 J | 3175 7 | 970 i 970 | 970 | 970 | 0.30 725 | 776
| 20 108661 | 7 02756 7 102756 | 25 109843 | 25 109843 | 15 00591 | 15 00591 | 030 | 0.0118 F608H™ | F608HZZ| 2RS | 2RU| — | 2800 | 1090 | 33000} 39000 J | 3969 | 7 |1000 {1040 |10.00 | 1040 | 030 | 121 | 128
9 03543| 17 [06693| 4 [01575| 5 (01969 | 19 07480 | 19 0748 | 1.0 00394 | 1.1 00433 020 | 0.0079 F689H |F68OHZZ|2RS| — | — | 1130 | 531 | 37000 44000 J | 2000 i 11 | 1060 | 11.40 |10.30 | 1060 | 0.20 382 | 452
3 20 (07874 6 102362 6 02362| 23 09055| 23 09055 15 00591 | 15 00591 | 030 | 0.0118 F699H" | F699HZZ| 2RS [ 2RU| — | 2100 | 855 | 35000 42000 J | 3175 8 |11.00 {1150 |11.00 | 1150 | 0.30 817 | 867
24 109449 | 7 102756 | 7 102756 | 27 110630 | 27 1063 | 15 {00591 | 15 00591 | 030 | 00118 F609H™ |F60OHZZ| — | — | — | 2850 | 1150 | 30000} 36000 J | 3969 | 7 |11.00 | 12.00 |11.00 | 1200 | 030 | 145 | 153

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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langed inch-series bearings [SUJ2

FRECIION HALL BEARNGS

Open Shielded: 22 Sealed: 2RS Sealed: 2RU Sealed: TTS Abutment and fillet

% Bore d(ijameter Outerdéameter Ghen Wldtghiel ded. Sealed Flz?frﬁ;gtrer aren Flangs vg:lt; ded. Sealed CI:anjfer Bearing number Bearing number Load rating Limiting speed® Cage Ball Ope:butment an%::g;:ygz;‘ggs r . el:lllass (R:f's)hields

2 B Bi Di Ci C. s Open | 2 Shields® 2 Seals® Cr | Cor | Grease | Oil type® Size Qty. diom | dagnan o | Cogoan e )

g mm inch mm inch mm inch mm inch mm inch mm inch mm inch mm inch 2RS | 2RU : TTS N min’' mm pes. mm mm mm g

2.380 | 0.0937 | 4762 0.1875 | 1588 | 0.0625| — | — | 594402340 | 0457 (00180| — | — | 0.0 | 0.0039 |FR133 - — — 1 — | 189 60 | 90000106000 W 0800 | 7 290 | 290 - 1 = 0.10 013 | —

/0444 3175 1 01250 | 6350102500 | — | — | 2779 {01094 | 7518 02060 — | — | 0787 00310| 010 {00039 | — |FR144zz — — i —| 28 95| 77000f 91000 W 1000 | 7 = | = 380 | 380 | 010 - 1 036

- | 7938103125 — | — | 3571 (01406| 9119103590 | — | — | 0787 {0.0310| 010 {00039 | — | FR2-52Z — i — i —| 55 | 179 | 70000} 82000| W 1588 | 6 - i = 400 | 430 | 010 — i 075

=) 3 9.525 | 0.3750 | 3.967 | 0.1562 | 3.967 | 0.1562 | 11.176 | 0.4400 | 0.762 | 0.0300 | 0.762 | 0.0300 | 0.30 | 0.0118 |FR2®  |FR2zZ — i — 1 —| 633 21866000 78000 J 1588 | 7 470 |+ 470 470 |+ 470 | 030 139 | 146

< 3.967 | 0.1562 | 7.938 (03125 — | — | 3175 01250 | 911903590 | — | — | 0914 {00360| 010 {00039 | — |FR1552zS — i — i —| 30 149 | 64000} 76000| W 1000 | 10 - i = 480 | 540 | 010 — 069

= 4762 | 0.1875 | 12.700 | 0.5000 | 4.978 | 0.1960 | 4.978 |0.1960 | 14.351 | 0.5650 | 1.067 | 0.0420 | 1.067 | 0.0420 | 0.30 | 0.0118 |FR3 FR3ZZ 2RS| — | — | 1300 | 485 | 51000 60000| J 2381 | 7 6.80 | 690 640 | 640 | 030 203 | 291

= 6.350 | 0.2500 | 9.525 03750 | — | — | 3175 01250 |10.719 04220 — | — | 0914 {00360 | 010 (00039 | — |FR168ZZ — i — i —| 373 172| 55000} 65000| W 1.000 | 1 - i = 700 | 700 | 010 — o067

& 3 12700 | 05000 | — | — | 4762 (01875 |13.894 05470 | — | — | 1143 (00450 | 0.15 ;00059 | — |FR188ZZ — . —  — | 1080 438 | 48000 56000| J 2000 : 8 = 720 | 730 | 0.15 - 2

3 | 15.875 | 0.6250 | 4.978 | 0.1960 | 4.978 | 0.1960 | 17.526 | 0.6900 | 1.067 | 0.0420 | 1.067 | 0.0420 | 0.30 | 0.0118 |[FR4™  |FR4zZZ 2RS|2RU — | 1480 | 617 | 42000 50000| J 2381 | 8 800 | 830 800 | 830 | 030 426 | 458

g 7.938 | 0.3125 | 12.700 | 0.5000 | 3.967 | 0.1562 | 3.967 | 0.1562 | 13.894 | 0.5470 | 0.787 | 0.0310 | 0.787 | 0.0310 | 0.5 | 0.0059 |FR1810% | FR181022S — | — TS| 541 | 276 | 45000} 53000 W | 1200 | 12 890 | 890 | 890 | 890 | 015 15 | 165

= 9525 | 0.3750 | 22.225 | 0.8750 | 5558 | 0.2188 | 7.142 | 0.2812 | 24.613 | 0.9690 | 1575 | 0.0620 | 1575 | 0.0620 | 0.40 | 0.0157 |FR6 FR6ZZ 2RS 2RU; — | 3330 | 1410 | 31000 37000| 3969 | 7 1210 | 1270 | 1160 | 1180 | 040 985 | 118

2 12700 | 0.5000 | 28.575 | 1.1250 | 6.350 | 0.2500 | 7.938 | 0.3125 | 31.120 | 1.2252 | 1575 | 0.0620 | 1.575 | 0.0620 | 0.40 | 0.0157 |FR8 FR8ZZ 2RS 2RU — | 5110 | 2390 | 25000 30000| J 4762 | 8 1550 | 1650 | 1500 | 1550 | 0.40 187 | 218

= 15.875 | 0.6250 | 34925 | 13750 | — | — | 8.733 |0.3438|37.846 14900 | — | — | 1745 00687 | 0.80 :0.0315| — |FR10ZZ — | —  — | 6000 | 3270 | 20000} 24000| RJ 4762 10 - - 2050 | 2300 | 0.80 - . 385

c

E (1) Open bearings have shield/seal grooves.

(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.

(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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langed inch-series bearings [Stainless-steel] 4 " | o .

B B: B. B
Ci C. G C:
Is I's t’sKﬁ l’]
ol jo: To I Te: I Te | Jic:N e N i
o - —f ed eb, @) +— - —1 od @b, 1 1 R 1 1 D — - — =d oD 2D - —— ed eb,
¢ ¢ : !
K@ |
(V] o7 I To7 I Te ot EA
Open Shielded: ZZ Sealed: 2RS Sealed: 2RU Sealed: TTS Extended inner ring open type Extended inner ring shielded type Abutment and fillet
o ) ) Inner ring width Outer ring width Flange outer Flange width . ) - & Abutment and fillet dimensions Mass (Ref.)
S| Boredameter | Outerdiameter | T g Seaed]  Open | Svelded, Sedla|  clametr Open  [Shielded, Sealed| 1ot peaing umber Loadrating | Liming speed™ | o ol Open | Shicided, Sealed | | "1
= B, Bi Bs, Bui B, Be Bi, Bre Ds G Cz o Open | 2 Shields? 2 Seals® Cr | Cor | Grease : Oil type® | Size Qty. R I ) o
= mm i inch mm i inch mm i inch mm i inch mm i inch mm i inch mm i inch mm i inch mm i inch mm i inch 2RS | 2RU | TTS N min’! mm pes. mm mm mm g
1.01610.0400 | 3.175}0.1250| 1.191 {0.0469| — | — | 1.191 00469 — | — | 4.343:0.1710] 0330 [0.0130] — | — | 0.10 :0.0039 SFRO9 - - - - 90 | 22 |115000{136000] W | 0635 & 6 150 | 150 | — | — | 010 | 005 | -—
/0444 1.191:0.0469 | 3.967 | 0.1562 | 1.588 |0.0625| 2.38 |0.0937 | 1.588 | 0.0625| 2.380 | 0.0937 | 5.156|0.203 | 0.330 {0.0130| 0.787 | 0.031 | 0.10 | 0.0039 SFRO SFROZZ | — | — | — 96 27 [105000{124000] w | 0600 | 7 200 | 210 | 200 | 210 | 010 | 011 | 018
- 3.967:01562| — | — |3175i01250| — | — | 2.380 {0.0037| 5.1560.2030| — | — | 0.787 {0.0310| 0.10 |0.0039 —  |sFRWOZZ| — | — | — 96 | 27 [105000{124000] W | 0.600 | 7 - i = 200 0 210 | 010 | — | 019
=) 1.397 1 0.0550 | 4.76210.1875| 1.984 {0.0781| 2.779 | 0.1094 | 1.984 | 0.0781| 2.779 | 0.1094 | 5.944 |0.2340| 0.584 |0.0230 | 0.787 | 0.0310| 0.10 |0.0039 SFR1 SFR1zZZ | — | —  — | 197! 53| 97000{115000] w | 1000 { 6 200 | 220 | 200 220 | 010 | 019 | 026
< 4762:01875| — | — | 3571 101406] — | — | 2779101094 | 594402340 — | — | 0787 0.0310| 0.10 |0.0039 — |sPRW1zz| — | — i — | 197 | 53| 97000{115000] W | 1.000 | 6 - i - 200 0 220 | 010 | — | 027
= 1.984 10,0781 6.3500.2500 | 2.380 | 0.0937 | 3.571 |0.1406 | 2.380 {0.0937 | 3.571 {0.1406| 7.5180.2960 | 0.584 0.0230| 0.787 | 0.0310| 0.10 |0.0039 SFR1-4 |SFR1-4zz| — | — | — | 2411 76| 77000/ 91000 w | 1000 7 280 | 380 | 280 | 380 | 010 | 040 | 057
= 6.350 | 0.2500 | 3.175 | 0.1250 | 4.366 | 0.1719 | 2.380 | 0.0937 | 3.571 |0.1406 | 7.518 |0.2960| 0.584 : 0.0230 | 0.787 {0.0310| 0.10 |0.0039 SFRW1-4 |SFRW1-42Z| — | — | — | 241 { 76 | 77000 91000 W | 1.000 | 7 280 | 380 | 280 | 380 | 010 | 045 | 062
& 2.38010.0937 | 4.762 1 0.1875| 1.588 {0.0625| — | — | 158800625 — | — | 5.944102340| 0457 {0.0180] — | — | 0.0 |0.0039 SFR133 = —  — i —| 161 48| 90000i106000] W | 0.800 | 7 2000 290 | — | — | o010 | 013} —
3 | 4762101875 — | — | 2380 :00937| — | — | 2380 0.0937| 594402340 — | — | 0787 [0.0310| 0.10 {0.0039 —  |SPRM33zzS| — | — i — | 1220 42| 92000{109000 W | 0.600 | 10 - i = 290 i 290 | 010 | — | o021
g 476201875 | 2.380 {0.0937| — | — | 1588 00625\ — | — | 5944 0.2340| 0457 {0.0180| — | — | 0.10 |{0.0039 SFRW133 = — i — 1 —| 161 48| 90000106000 W | 0800 | 7 200 1 200 | — | — |o10 | o014 | -
= 4762/01875| — | — |3175 01250 — | — | 2380 00937| 5944 02340| — | — | 0787 00310| 0.10 |0.0039 — |sPmwims| — | —  — | 122 42 | 92000{109000 W | 0.600 | 10 —  — | 290 29| 010 | — | 02
= ; 7.93810.3125 | 2.779 10.1094 | 3571 {0.1406 | 2.779 {0.1094 | 3.571 |0.1406| 9.119|0.3590 | 0.584 {0.0230| 0.787 | 0.0310| 0.15 |0.0059 SFR15 |SFR152Z| — | — | — | 469 | 140 | 72000: 85000 W | 1588 | 6 | 3.60 | 400 | 360 | 400 | 015 | 067 | 084
= 3.175:0.1250 | 6.350 | 0.2500 | 2.380 | 0.0937 | 2.779 {0.1094 | 2.380 {0.0937 | 2.779 :0.1094 | 7.5180.2960 | 0.584 |0.0230| 0.787 | 0.0310| 0.10 |0.0039 SFR144 |SFR1442Z| — | — (TS| 241 { 76 | 77000 91000 W | 1.000 | 7 380 | 380 | 380 | 380 | 010 | 031 | 035
g 3 6.350 | 0.2500 | 3.175 |0.1250 | 3.571 |0.1406 | 2.380 {0.0937 | 2.779 | 0.1094 | 7.5180.2960 | 0.584 {0.0230| 0.787 {0.0310| 0.10 | 0.0039 SFRW144 |SFRWIMZZ| — | — | — | 241 | 76 | 77000, 91000 W | 1000 | 7 380 | 380 | 3.0 | 3.0 | 010 | 033 | 038
2 7.93810.3125| 2.779 | 0.1094 | 3571 {0.1406 | 2.79 | 0.1094| 3.571 0.1406 | 9.119|0.3590 | 0.584 |0.0230| 0.787 | 0.0310| 0.10 |0.0039 SFR2-5 |SFR2:52Z| — | — | — | 475 | 143 | 70000, 82000| J | 1588 | 6 | 400 430 | 400 | 430 | 0.10 | 059 | 0.74
¢ 7938103125 — | — |4366:01719| — | — | 3571{01406| 9119103590 — | — | 0787 10.0310| 0.10 |0.0039 —  |sFRW252Z| — | — | — | 475 | 143 | 70000, 82000 J | 1588 | 6 — 0 — | 400 | 430 [ 010 | - | 078
g 9525 0.3750 | 2.779 |0.1094 | 3571 {0.1406 | 2.79 | 0.1094 | 3.571 | 0.1406 | 10.719 | 0.4220 | 0.584 |0.0230| 0.787 | 0.0310| 0.15 |0.0059 SFR2-6 |SFR2:62Z| — | — | — | 545 | 181 | 63000, 75000 J | 1588 | 7 | 440 | 510 | 400 | 450 | 0.15 | 102 | 1.24
— 9525103750 — | — | 436601719 — | — | 3571 {0.1406|10.71904220] — | — | 0787 [0.0310| 0.15 |0.0059 —  |sPRw26zz| — | — | — | 545 0 181 | 630000 75000 J | 1588 i 7 —  — | 400 450 | 015 | — | 130
9.525:0.3750 | 3.967 | 0.1562| 3.967 |0.1562 | 3.967 | 0.1562 | 3.967 |0.1562 | 11.176 | 0.4400| 0.762 : 0.0300 | 0.762 {0.0300| 0.30 |0.0118 SFR2® |SFR2zZ |2RS| — | — | 538 | 175 | 66000 78000 J | 1588 | 7 470 | 470 | 470 0 470 | 030 | 137 | 144
9525103750 — | — | 3967 i01562] — | — | 3967 0.1562|11.176}04400] — | — | 0762 0.0300| 030 [0.0118 = = — 2RU{ — | 545 | 181 | 63000 75000 J | 1588 | 7 —  — | 450 { 450 | 030 | — | 140
; 9.525:0.3750 | 4.762 | 0.1875| 4.762 | 0.1875 | 3.967 | 0.1562 | 3.967 | 0.1562 | 11.176 | 0.4400| 0.762 | 0.0300 | 0.762 {0.0300| 0.30 |0.0118 SFRW2™ |SFRW2ZZ | — | — | — | 538 | 175 | 66000 78000 J | 1588 | 7 470 | 470 | 470 0 470 | 030 | 143 | 151
3.9670.1562 | 7.938 {0.3125| 2.779 | 0.1094 | 3.175 {0.1250 | 2.779 {0.1094 | 3.175 {0.1250 | 9.119:0.3590 | 0.584 |0.0230 | 0.914 {0.0360| 0.10 :0.0039 SFR155 |SFR1552zS| — | — | — | 306 | 119 | 64000i 76000 W | 1.000 | 10 480 | 540 | 480 | 540 | 010 | 058 | 069
7938103125 — | — | 3967 {01562 — | — |3175i01250| 911903590 — | — | 0.914 (0.0360| 0.10 |0.0039 —  |srRwtsszzS| — | — i — | 306 | 119 | 64000 76000 W | 1.000 | 10 - i = 480 | 540 | 010 | — | 075
4762101875 | 7.938 10.3125| 2.779 | 0.1094 | 3.175 {0.1250 | 2.779 {0.1094 | 3.175 {0.1250 | 9.119:0.3590 | 0.584 |0.0230 | 0.914 {0.0360| 0.10 :0.0039 SFR156 |SFR1562zS| — | — (TTS| 306 | 119 | 64000i 76000 W | 1.000 | 10 540 | 540 | 540 | 540 | 010 | 046 | 055
? 7938103125 — | — | 3967 {01562 — | — |3175i01250| 911903590 — | — | 0.914 (0.0360| 0.10 |0.0039 —  |srRwtsezzs| — | — i — | 306 | 119 | 64000 76000 W | 1.000 | 10 - i = 540 | 540 | 010 | — | 059
9525103750 — | — |3175i01250| — | — | 3.17510.1250|10.719}04220] — | — | 0787 [0.0310| 0.10 |0.0039 —  |sFR166zz| — | — {T1S| 604 | 216 | 59000f 70000 J | 1588 | 8 —  — | 560 590 | 010 | — | o089
952503750 — | — | 3967 {01562 — | — | 3.175i01250|10719:04220| — | — | 0.787 (0.0310| 0.10 |0.0039 —  |SPRwie6zz| — | — | — | 604 | 216 | 59000{ 70000 J | 1588 | 8 - i = 560 | 590 | 010 | — | 004
12.700 { 0.5000 | 4.978 | 0.1960 | 4.978 |0.1960 | 4.978 {0.1960 | 4.978 |0.1960 | 14.351 | 0.5650 | 1.067 |0.0420 | 1.067 {0.0420| 0.30 :0.0118 SFR3 SFR3ZZ |2RS| — [ TTS| 1110 | 388 | 51000 60000 J | 2.381 | 7 680 | 690 | 640 | 640 | 030 | 289 | 287
; 12.700 | 05000 | 5.771 {0.2272 | 5.771 {0.2272 | 4.978 {0.1960 | 4.978 | 0.1960 | 14.351 | 0.5650 | 1.067 | 0.0420| 1.067 | 0.0420| 0.30 |0.0118 SFRW3™ |SFRW3ZZ |2RS| — | — | 1110 | 388 | 51000{ 60000 J | 2381 | 7 640 | 640 | 640 | 640 | 030 | 302 | 297
6.350 | 0.2500 | 9.525 {0.3750 | 3.175 | 0.1250 | 3.175 {0.1250 | 3.175 {0.1250 | 3.175 {0.1250 | 10.719 | 0.4220 | 0.584 |0.0230 | 0.914 {0.0360| 0.10 :0.0039 SFR168 |SFR1682z| — | — | — | 317 | 138 | 55000{ 65000 W | 1.000 | 11 700 | 7.00 | 700 | 700 | 010 | 063 | 066
? 952503750 — | — |3175i01250| — | — | 3.17510.1250 |10.71904220| — | — | 0.914 {0.0360| 0.10 |0.0039 - - — i — TS| 317 | 138 | 55000{ 65000 W | 1.000 | 11 - i = 700 | 700 | 010 | — | 066
9525103750 — | — | 3967 01562 — | — | 3175 10.1250|10.719104220] — | — | 0.914 {0.0360| 0.10 |0.0039 —  |srRweszz| — | — | — | 317 | 138 | 550000 65000 W | 1.000 | 11 — 0 — | 700 700 | 010 | — | om
12.700 | 0.5000 | 3.175 | 0.1250 | 4.762 | 0.1875 | 3.175 {0.1250 | 4.762 | 0.1875|13.894 | 0.5470 | 0.584 | 0.0230| 1.143 | 0.0450| 0.15 |0.0059 SFR188 |SFR188ZZ| — | — (TTS| 920 | 350 | 48000{ 56000 J | 2.000 | 8 760 | 790 | 720 i 730 | 015 | 157 | 221
12.700 { 0.5000 | 3.967 | 0.1562 | 5.558 |0.2188 | 3.175 | 0.1250 | 4.762 {0.1875 | 13.894 | 0.5470 | 0.584 |0.0230 | 1.143 {0.0450| 0.15 |0.0059 SFRW188 |SFRW188zz| — | — (TTS| 920 | 350 | 48000i 56000 J | 2000 | 8 760 | 790 | 720 | 730 | 015 | 168 | 229
15.875 0.6250 | 4.978 | 0.1960 | 4.978 | 0.1960 | 4.978 |0.1960 | 4.978 | 0.1960 | 17.526 | 0.6900 | 1.067 | 0.0420| 1.067 | 0.0420| 0.30 |0.0118 SFR4®  |SFR4ZZ |2RSi2RU | TTS| 1260 | 493 | 42000{ 500000 J | 2381 | 8 800 | 830 | 800 | 830 | 030 | 420 | 453
; 15.875 1 0.6250 | 5.771 | 0.2272 | 5.771 {0.2272| 4.978 {0.1960 | 4.978 |0.1960 | 17.526 | 0.6900 | 1.067 |0.0420 | 1.067 {0.0420| 0.30 :0.0118 SFRW4™ |SFRW4ZZ |2RS| — | — | 1260 | 493 | 42000{ 50000 J | 2381 | 8 800 | 830 | 800 | 830 | 030 | 435 | 468
7.938 1 0.3125 | 12.700 | 0.5000 | 3.967 | 0.1562 | 3.967 |0.1562 | 3.967 |0.1562 | 3.967 | 0.1562 | 13.894 | 0.5470 | 0.787 |0.0310| 0.787 | 0.0310| 0.15 |0.0059 SFR1810 | SFR1810228| — | — (TTS| 460 | 221 | 45000{ 53000 W | 1.200 | 12 890 | 890 | 890 | 890 | 015 | 154 | 163
12.700 { 0.5000 | 4.762 | 0.1875 | 4.762 |0.1875 | 3.967 | 0.1562 | 3.967 | 0.1562 | 13.894 | 0.5470 | 0.787 | 0.0310| 0.787 {0.0310| 0.15 | 0.0059 SFRW1810 | SFRWtst0zzS| — | — (TTS| 460 | 221 | 45000{ 53000 W | 1200 | 12 890 | 890 | 890 | 890 | 015 | 162 | 170
9525 0.3750 | 22.225 | 0.8750 | 5.558 | 0.2188 | 7.142 {0.2812 | 5.558 |0.2188 | 7.142 | 0.2812| 24.613: 0.9690 | 1.575 | 0.0620| 1.575 | 0.0620| 0.40 |0.0157 SFR6 SFR6ZZ |2RS (2RU:TTS| 2830 | 1130 | 31000 37000 J | 3969 | 7 | 1210 i 1270 | 11.60 | 11.80 | 040 | 973 | 117
12.700 | 0.5000 | 28.575 | 1.1250 | 6.350 | 0.2500 | 7.938 |0.3125 | 6.350 | 0.2500 | 7.938 | 0.3125 |31.120 | 1.2252 | 1575 | 0.0620 | 1.575 | 0.0620| 0.40 |0.0157 SFRS SFR8ZZ |2RS (2RU ! TTS| 4350 | 1910 | 25000 30000| J | 4762 | 8 | 1550 | 16.50 | 15.00 | 1550 | 040 |185 | 21.6

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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langed extra-thin-section bearings [SUJ2
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FRECIION HALL BEARNGS

it

Open Shielded: 22 Sealed: 2RS Sealed: 2RU Abutment and fillet
% Bore diameter | Outer diameter Width Flange outer | ¢ 06 width Chamfer Bearing number Load rating | Limiting speed® Ball Abutment and Mass (Ret.)
3 . 5 Open Shielded, Sealed | diameter o oo Cage flet dimensions Open 2 Shields
e B B D1 Open | 2 Shields® 2 Shields® Cr | Cor | Grease ! Oil type® Size Qty. oo | Gamay | Tascoa
g mm inch mm inch mm inch mm inch mm inch mm inch mm inch 2RS | 2RU N min’' mm pes. mm g
10 103937 | 15 05906 | 3 |01181| 4  0.1575| 165 | 0.6496 | 0.800 | 0.0315 | 0.15 | 0.0059 |F6700 F67002Z |2RS | — 857 | 435 | 15000 17000 W 1588 | 11 1100 | 11.00 | 015 156 | 1.99
/0444 3 19 (07480 | 5 101969 5 [01969| 21 08268 | 1.000 | 0.0394 | 0.30 | 0.0118 |F6800" | F6800ZZ | 2RS |2RU 1720 | 840 | 34000 40000 J 2381 | 10 1150 | 1150 | 030 531 | 559
- 19 (07480 | 7 02756 | 7 10275 | 21 {08268 | 1.500 | 0.0591 | 0.30 | 0.0118 |F63800" |F63800ZZ | 2RS | 2RU 1720 | 840 | 34000 40000 J 2381 | 10 1150 | 1150 | 030 749 778
=) 3 2 108661| 6 023%62| 6 02362| 25 09843 1.500 | 0.0591 | 030 | 0.0118 [F6900 | F6900ZZ | 2RS | 2RU 2700 | 1270 | 31000 37000 J 3475 |9 1200 | 1300 | 030 101 | 106
< 12104724 | 18 07087 | 4 04575| 4 |01575| 195 | 07677 | 0.800 | 0.0315 | 0.20 | 0.0079 [F6701”  |F67012Z |2RS| — 928 | 532 | 13000} 15000 W 1588 | 13 | 1350 | 1350 | 020 292 | 31
@ 1 21 108268 5 01969 | 5 {01969 | 23 09055 | 1.100 | 0.0433 | 0.30 | 0.0118 |[F6801” | F6801ZZ |2RS 2RU 1920 | 1040 | 30000 36000 J 2381 | 12 1350 | 1350 | 0.30 595 | 629
5 21 108268 | 7 10275 | 7 02756 | 23 | 0.9055| 1.500 | 0.0591 | 0.30 | 0.0118 |F63801" | F63801ZZ | 2RS |2RU 1920 | 1040 | 30000 36000 J 2381 | 12 1350 | 1350 | 0.30 837 | 871
= 3 24 09449 | 6 02362| 6 02362| 265 ;10433 | 1500 | 0.0591 | 0.30 @ 0.0118 |[F6901” | F6901ZZ |2RS: 2RU 2890 | 1460 | 28000 33000 J 3175 10 1400 | 1500 | 0.30 110 119
Z 15 105906 | 21 108268 4 101575| 4 {01575| 225 |0.8858 | 0.800 | 0.0315| 0.20 | 0.0079 |F6702"  |F67022Z |2RS | — 937 | 581 | 11000} 13000 W 1588 | 14 1650 | 1650 | 0.20 347 | 368
2 3 24 {09449 5 0199 | 5 01969 | 26 | 1.0236 | 1.100 | 0.0433 | 030 | 0.0118 [F6802" | F6802ZZ | 2RS |2RU 2070 | 1260 | 26000} 31000 J 2381 | 14 1650 | 1650 | 030 695 | 7.36
S 24 109449 | 7 102756 | 7 10275 | 26 |1.0236 | 1.500 | 0.0591 | 0.30 | 0.0118 |F63802" |F63802ZZ | 2RS | 2RU 2070 | 1260 | 26000 31000 J 2381 | 14 1650 | 1650 | 0.30 983 | 102
= 3 28 111024 | 7 02756 | 7 02756 | 305 | 1.2008 | 1.500 | 0.0591 | 0.30 | 0.0118 [F6902" | F6902ZZ | 2RS | 2RU 4330 | 2250 | 24000 29000 J 3969 | 10 1700 | 1850 | 030 162 | 173
= 17 106693 | 23 [09055| 4 01575| 4 01575| 245 | 09646 | 0.800 | 0.0315 | 0.0 | 0.0079 |F6703"  |F6703ZZ |2RS| — 999 | 657 | 9500 11000 W 1588 | 16 1850 | 1850 | 0.20 38 | 4.09
g 3 % 10236 5 0199 | 5 {01969 | 28 | 1.1024 | 1.100 | 0.0433 | 0.30 | 0.0118 |[F6803” | F6803ZZ |2RS : 2RU 2230 | 1460 | 24000{ 29000  J 2381 | 16 | 1850 | 1850 | 0.0 783 | 827
= 26 [ 10236 | 7 0275 | 7 02756 | 28 | 1.1024 [ 1500 | 0.0591 | 030 | 0.0118 [F63803 | F638032Z | 2RS | 2RU 2230 | 1460 | 24000{ 29000 J 2381 | 16 1850 | 1850 | 0.0 1m0 | 114
c : 30 (14811 | 7 102756 | 7 102756 | 325 | 1.2795| 1500 | 0.0591 | 0.30 | 0.0118 |[F6903 | F6903ZZ | 2RS | 2RU 4590 | 2560 | 22000 26000 J 3969 | 11 1900 | 2050 | 030 170 | 182
S 20 107874 | 27 110630 | 4 01575| 4 01575 | 285 11220 | 0.800 | 0.0315 | 020 | 0.0079 |F6704™  |F6704ZZ |2RS| — 1040 | 729 | 8500( 10000 W 1588 | 18 2150 | 2200 | 020 549 | 5.80
3 32 {12508 | 7 02756 | 7 02756 | 35 0 1.3780 | 1.500 | 0.0591 | 0.30 | 0.0118 |F6804" | F6804ZZ | 2RS | 2RU 4020 | 2460 | 21000¢ 25000 RJ 3500 | 13 2200 | 2250 | 0.30 176 | 189
| 37 114567 | 9 103543| 9 03543 | 40 15748 | 2.000 | 00787 | 030 | 0.0118 |F6904™ | F6904ZZ |2RS | 2RU 6380 | 3680 | 19000 22000 RJ 4762 1 11 2200 | 2350 | 030 358 | 379
25 109843 | 32 {12598 | 4 io01575| 4 01575 34 | 1.3386 | 1.000 | 0.0394 | 020 | 0.0079 |[F6705 | F67052Z | 2RS | 2RU 1100 | 838 | 7000i 8000| W 1588 | 21 2650 | 27.00 | 020 693 | 7.0
| 37 114567 | 7 102756 | 7 02756 | 40 15748 | 1500 | 0.0591 | 030 | 0.0118 |F6805 | F6805ZZ |2RS | 2RU 4300 | 2940 | 18000¢ 21000 RJ 3500 | 15 2700 | 2800 | 030 217 1 229
3 42 116535 | 9 103543| 9 03543 | 45 17717 | 2.000 | 0.0787 | 030 | 0.0118 [F6905" | F6905ZZ | 2RS | 2RU 7010 | 4550 | 16000 19000 RJ 4762 | 13 2700 | 3050 | 030 423 | 451
30 {11811| 37 (14567 | 4 01575| 4 [ 01575| 39 15354 | 1.000 | 0.0394 | 020 | 0.0079 |F6706° | F6706ZZ |2RU2RU 1140 | 947 | 55001 7000 W 1588 | 24 3150 | 3200 | 020 824 | 867
3 42 116535 | 7 02756 | 7 02756 | 45 17717 | 1.500 | 0.0591 | 030 | 0.0118 |F6806° | F6806ZZ | 2RS | 2RU 4540 | 3420 | 15000¢ 18000 RJ 3500 | 17 3200 | 3300 | 0.0 248 | 261
47 118504 | 9 03543| 9 03543 | 50  1.9685 | 2.000 | 0.0787 | 0.30 | 0.0118 |F6906 | F6906ZZ | 2RS | 2RU 7240 | 5010 | 14000 17000 RJ 4762 | 14 3200 | 3500 | 0.30 474 | 514

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.
Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(4) Some items are also available with the TW cage. Please contact us for details.
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Open Shielded: ZZ Sealed: 2RS Sealed: 2RU
, . Width Flange outer . .
Bore d:jameter Outer dl:l]ameter B Shielded, Sealed diameter Flang&wmh Cr:a(mf)er Bearing number
B B Ds s 2 Shields®
i (2)
mm inch mm inch mm inch mm inch mm inch mm inch mm inch Open 2l 2RS | 2RU
10 ; 0.3937 15 ; 0.5906 3 ; 0.1181 4 ; 0.1575 | 16.5 ; 0.6496 | 0.800 ; 0.0315 | 0.15 ; 0.0059 |F6700H F6700HZZ ZRS; —
3 19 0.7480 5 0.1969 5 0.1969 | 21 0.8268 | 1.000 0.0394 | 0.30 0.0118 |F6800H™ | F6800HZZ | 2RS 2RU
19 0.7480 7 0.2756 7 0.2756 | 21 0.8268 | 1.500 0.0591 | 0.30 0.0118 [F63800H | F63800HZZ | 2RS 2RU
| 22 0.8661 6 0.2362 6 0.2362 | 25 0.9843 | 1.500 0.0591 | 0.30 0.0118 |F6900H™ | F6900HZZ | 2RS 2RU
12 0.4724 18 0.7087 4 0.1575 4 0.1575 | 19.5 0.7677 | 0.800 0.0315 | 0.20 0.0079 [F6701H | F6701HZZ 2RS§ —
3 21 0.8268 5 0.1969 5 0.1969 | 23 0.9055 | 1.100 0.0433 | 0.30 0.0118 |F6801H™ | F6801HZZ |2RS 2RU
| 24 0.9449 6 0.2362 6 0.2362 | 26.5 1.0433 | 1.500 0.0591 | 0.30 0.0118 [F6901H™ | F6901HZZ | 2RS 2RU
15 0.5906 21 0.8268 4 0.1575 4 0.1575 | 22.5 0.8858 | 0.800 0.0315 | 0.20 0.0079 |F6702H | F6702HZZ zns§ —
3 24 0.9449 5 0.1969 5 0.1969 | 26 1.0236 | 1.100 0.0433 | 0.30 0.0118 [F6802H | F6802HZZ | 2RS 2RU
24 30.9449 7 30.2756 - i - 26 31.0236 1.500 30.0591 0.30 30.0118 F63802H" - — —
28 | 1.1024 7 10.2756 7 102756 | 305 i1.2008 | 1.500 : 0.0591 | 0.30 i 0.0118 [F6902H | F6902HZZ |2RS | 2RU

(1) Open bearings have shield/seal grooves.
(2) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.

(shielded/sealed at flanged side unless otherwise requested)
(3) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products”

(4) Some items are also available with the TW cage. Please contact us for details.
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section of our website.

Load rating Limiting speed® Cage Ball ﬁﬁgtu;m;t] ggg s Mass (Ref.) .
Cr Cor | Grease | Oil type® Size Qty. tarin vy Fas (e Open 2 Shields
min’' mm pcs. mm

729 | 348 | 15000 17000 W 1.588 1 11.00 11.00 0.15 1.54 1.96
1460 672 | 34000 40 000 J 2.381 10 11.50 11.50 0.30 524 6168
1460 672 | 34000 40 000 J 2.381 10 11.50 11.50 0.30 7.40 7.68
2290 1020 | 31 0003 37 000 J 3.175 9 12.00 13.00 0.30 9.93 10.5

789 425 | 13000 15000 w 1.588 13 13.50 13.50 0.20 2.89 3.07
1630 834 | 30000 36 000 J 2.381 12 13.50 13.50 0.30 5.88 6.22
2 460 1170 | 28000 33000 J 3.175 10 14.00 15.00 0.30 10.9 1.8

797 465 | 11 0003 13 000 W 1.588 14 16.50 16.50 0.20 3.43 3.64
1760 1010 | 26 0003 31000 J 2.381 14 16.50 16.50 0.30 6.86 7.27
1760 1010 | 26 0003 31000 J 2.381 14 16.50 16.50 0.30 9.71 -
3680 1800 | 24000 29000 J 3.969 10 17.00 18.50 0.30 16.0 1741
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Open Shielded: 22 Sealed: 2RS Sealed: 2RU Abutment and fillet
o ) ) ) . . A 4 ) ) ) Mass (Ref.)
5 Bore diameter Quter diameter Width Chamfer Bearing number Load rating Limiting speed Cage Ball Abutment and fillet dimensions .
g d D 8 O . 2 Seals® Cr Cor Grease§ 0il type(s) Size Qty. da (min) 0a (max Da (min) Da (max) Tas (max) Open 2 Shields
@, . . . - Open 2 Shiglds'® .
g mm inch mm inch mm inch mm inch 2RS 2RU N min mm pes. mm g
10 03937 | 26 1.0236| 8 03150 030 | 0.0118 |6000H™ @ |6000HZZ® | 2RS | 2RU | 3890 | 1570 | 28000 : 33000 J 4.762 7 1200 | 1350 | 2250 | 2400 | 030 171 182
3 30 | 1.1811 9 103543 | 0.60 | 0.0236 [6200H" @ |6200HZZ® | 2RS | 2RU | 4350 | 1910 | 25000 | 30000 RJ 4.762 8 1400 | 1500 | 2550 | 2600 | 060 285 | 300
- ; 35 13780 | 11 04331 | 060 | 0.0236 [6300H” | 6300HZZ | 2RS | — | 6880 2750 | 23000 : 27000 RJ 7.144 6 1400 | 1750 | 2050 | 3100 | 060 497 | 523
a 12104724 28 | 1.1024 8 (03150 | 0.30 | 00118 [600TH™ ® |6001HZZ® | 2RS | 2RU | 4350 | 1910 | 25000 | 30000 J 4.762 8 1400 | 1550 | 2550 | 2600 | 030 182 i 195
@ 1 32 112598 | 10 03937 | 060 | 00236 [6201H @ |6201HZZ® | 2RS | 2RU | 5780 | 2440 | 24000 | 28000 RJ 5.953 7 1600 | 1800 | 2800 | 2850 | 060 337 | 354
=3 5 37 (14567 | 12 | 04724 | 1.00 {00394 [6301H®  |6301HZZ | 2RS | — | 8250 | 3350 | 22000 25000 | Rl 7.938 6 | 1700 | 1900 | 3200 | 3250 | 100 553 | 584
2 15 105906 | 32 (12598 | 9 {03543 030 | 0.0118 [6002H™ ® |6002HZZ® | 2RS | 2RU | 4750 | 2270 | 22000 | 26000 RJ 4.762 9 1700 | 1850 | 2950 | 3000 | 0.30 %67 | 285
e 1 35 (13780 | 11 04331 | 060 | 0.0236 [6202H” | 6202HZZ | 2RS | 2RU | 6490 | 2980 | 21000 | 25000 RJ 5.953 8 1900 | 2150 | 3150 | 3200 | 060 4“4 | 435
g | 42 16535 | 13 | 05118 | 100 | 00394 6302H"  |6302HZZ | 2RS | — | 9720 . 4350 | 18000 | 21000 RJ 7.938 7 2000 | 2400 | 37.00 | 3750 | 1.00 71 809
= 17 106693 | 35 (1.3780| 10 03937 | 0.30 | 0.0118 [6003H" ® |6003HZZ® | 2RS | 2RU | 5100 | 2610 | 20000 | 24000 RJ 4.762 10 1900 | 2300 | 3200 | 3300 | 030 358 | 379
S | 40 {15748 | 12 04724 | 060 | 00236 [6203H®  |6203HZZ | 2RS | 2RU | 8130 3830 | 18000 | 22000 RJ 6.747 8 2100 | 2450 | 3600 | 3750 | 060 613 | 645
2 3 47 118504 | 14 {05512 | 1.00 | 00394 [6303H"  |6303HZZ | 2RS | — | 11600 | 5290 | 16000 | 19000 RJ 8.731 7 2200 | 27.00 | 4150 | 4200 | 1.0 107 TP
@ 20 107874 | 42 116535| 12 04724 | 060 | 0.0236 [6004H  |G004HZZ | 2RS | 2RU | 7980 | 4050 | 17000 | 20000 RJ 6.350 9 2400 | 2750 | 3900 | 3950 | 0.0 606 | 636
3 47 118504 | 14 {05512 | 1.00 | 00394 [6204H”  |6204HZZ | 2RS | 2RU | 10900 | 5320 | 16000 | 19000 RJ 7.938 8 2500 | 2900 | 4100 | 4200 | 1.0 100 Lo104
| 52 120472 | 15 {05906 | 110 | 0.0433 [6304H"  |6304HZZ | 2RS | — | 13500 6270 | 15000 | 18000 RJ 9.525 7 2650 | 2950 | 4550 | 46.00 | 1.00 135 P14
25 109843 | 47 118504 | 12 [04724| 060 | 00236 [6005H”  |6005HZZ | 2RS | 2RU | 8550 | 4680 | 15000 | 18000 RJ 6.350 10 2900 | 3150 | 4300 | 4450 | 060 714 | 765
| 52 120472 | 15 {05906 | 1.00 | 0.0394 [6205H"  |6205HzZZ | 2RS | 2RU | 11900 | 6300 | 14000 | 16000 RJ 7.938 9 3000 | 3350 | 4600 | 47.00 | 1.00 122 {128
3 62 24409 | 17 106693 | 110 | 00433 [6305H"  |6305HZZ | 2RS | — | 17500 | 9000 | 12000 | 14000 RJ 10.319 8 3150 | 3800 | 5350 | 5550 | 1.00 224 )
30 {11811| 55 {21654 | 13 |05118| 1.00 | 0.0394 [600GH™  |6O06HZZ | 2RS | — | 11200 6620 | 13000 | 15000 RJ 7.144 11 3500 | 3750 | 5000 | 5050 | 1.00 105 EETT
3 62 24400 | 16 {06299 | 1.00 | 00394 [6206H”  |6206HZZ | 2RS | — | 16500 | 9070 | 12000 | 14000 RJ 9.525 9 3500 | 4050 | 5550 | 57.00 | 1.0 185 {193
| 72 128346 | 19 {07480 | 110 | 0.0433 [6306H"  |6306HZZ | 2RS | — | 22700 | 12000 | 11000 | 12000 RJ 11.906 8 3650 | 4450 | 6250 | 6550 | 1.00 331 L340
35 113780 | 62 24409 | 14 {05512 | 1.00 | 00394 [6007TH”  |6007HZZ | 2RS | — | 13600 | 8240 | 11000 | 13000 RJ 7.938 11 4000 | 4350 | 5750 | 57.50 | 1.00 138 L 146
| 72 128346 | 17 106693 | 110 | 00433 [6207H"  |6207HZZ | 2RS | — | 21800 | 12300 | 10000 | 12000 RJ 11112 9 4150 | 4750 | 6500 | 6550 | 1.00 262 N YE!
3 80 31496 | 21 {08268 | 150 | 00591 [6307H”  |6307HZZ | 2RS | — | 28300 | 15400 | 9400 | 11000 RJ 13.494 8 4300 | 4650 | 7200 | 7350 | 150 418 L)
40 {15748 | 68 {26772 | 15 05906 | 1.00 | 0.0394 |600SH™  |600BHZZ | 2RS | — | 14300 9240 | 10000 | 12000 RJ 7.938 12 4500 | 4900 | 6300 | 6350 | 1.00 171 {180
80 {31496 | 18 {07087 | 1.10 | 00433 [6208H"  |6208HZZ | 2RS | — | 24700 | 14300 | 9100 | 11000 RJ 11.906 9 4650 | 5000 | 71.00 | 7350 | 1.00 342 L 354
45 {17717 75 129528 | 16 06299 | 1.00 | 0.0394 [6009H™  |GOOGHZZ | 2RS | — | 17800 | 12100 | 9100 | 11000 RJ 8.731 13 50.00 | 5400 | 6950 | 70.00 | 1.00 223 {033
85 33465 | 19 07480 | 1.10 | 00433 [6209H"  |6209HZZ | 2RS | — | 27800 | 16400 | 8400 | 10000 RJ 12.700 9 5150 | 5300 | 7650 | 7850 | 1.00 372 386
50 {19685| 80 {3149 | 16 06299 | 1.00 | 00394 [6010H”  |6010HZZ | 2RS | — | 18500 | 13300 | 8400 | 9900 RJ 8.731 14 5500 | 5950 | 7500 | 7550 | 1.00 241 {050
90 35433 | 20 07874 | 110 | 00433 [6210H”  |6210HZZ | 2RS | — | 29800 18600 | 7800 9200 RJ 12.700 10 5650 | 5950 | 8250 | 8350 | 1.00 425 L 446
55 {21654 | 90 {35433 | 18 07087 | 110 | 0.0433 [6011H”  |6011HZZ | 2RS | — | 24000 | 17000 | 7500 | 8900 RJ 10.319 13 6150 | 62.00 | 8300 | 8350 | 1.00 344 {357
100 139370 | 21 108268 | 1.50 | 00591 [6211H®  |6211HZZ | 2RS | — | 36900 | 23500 | 6900 | 8200 RJ 14.288 10 6300 | 6550 | 9250 | 9350 | 150 545 Lo571
60 123622 | 95 {37402 | 18 07087 | 110 | 0.0433 [6012H"  |6012HZZ | 2RS | — | 25000 | 18500 | 7000 | 8300 RJ 10.319 14 66.00 | 66.00 | 8800 | 8850 | 1.00 366 L 381
3 110 143307 | 22 108661 | 1.50 | 0.0591 [6212H"  |6212HZZ | 2RS | — | 44600 | 29000 | 6300 7400 RJ 15.875 10 68.00 | 7250 | 102.00 | 10350 | 150 713 L 745
(1) Open bearings have shield/seal grooves.
(2) SUJ2 type (without "H") of the same sizes are also available. Load ratings of SUJ2 types can be obtained by Cr/0.85 and Cor/0.80 of stainless-steel types of the same sizes in the above table.
(3) Single-shielded/single-sealed bearings are also available; suffix Z, RS, RU or TS.
(4) Applicable only for open, single Z, ZZ, single RU and 2RU types in inner ring rotating conditions.

Limiting speeds for the contact rubber seal(s) types can be lower than the above-mentioned values, so please check the detailed values per item on “products” section of our website.
(5) Some items are also available with the TW cage. Please contact us for details.
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FM (with raceways)

FM series (with raceways)

F (without raceways)

Abutment and fillet

Ball

Bore Quter Outer rin Inner rin . Load ratin Limiting speed
diameter diameter innerdiamegter outerdiamgter Chamfer Hell_lght Bearing : ’ g : Cage
d D di D fa iy number G | O o type
mm inch mm inch mm inch mm inch mm inch mm inch (N) min’'
3 01181 8 03150 | 32 01260| 7.8 03071 | 015 | 00059 | 35 | 0.1378 | F3-8M 994 | 932 | 24000 TP
4 101575| 9 103543| 42 101654| 88 |03465| 015 00059 | 4.0 {01575 | F4-oM 945 | 932 | 22000 P
10 03937 | 42 01654| 98 |03858| 015 | 00059 | 40 |0.1575| F4-10M 925 | 932 | 21000 P
5 101969 | 12 (04724 | 52 02047 | 11.8 | 04646 | 020 {00079 | 40 01575 | F5-12M | 1060 | 1240 | 19000 P
6 102362| 12 (04724 | 62 02441 | 11.8 | 04646 | 020 00079 | 45 01772 | F6-12M | 1820 | 2220 | 18000 P
14 105512 | 62502461 | 138 | 05433 | 020 |00079| 50 01969 | F6-14M | 2160 | 2440 | 16000 P
7 10275 | 13 {05118 | 72 02835 | 128 05039 | 020 | 00079 | 45 |01772| F7-13M | 1770 | 2220 | 18000 P
17 1 06693| 72 |02835| 168 |06614| 030 |00118| 60 | 02362| F7-17M | 3090 | 3800 | 14000 P
8 103150 16 |06209| 82 03228 158 | 06220 030 | 00118 | 50 | 01969 | F8-16M | 3920 | 4990 | 16000 P
19 107480 | 82 |03208| 188 {07402 | 030 | 00118| 7.0 {02756 | F8-19M | 3940 | 4970 | 12000 P
9 103543| 20 |07874| 92 03622| 198 (07795| 0.30 | 0.0118| 7.0 | 02756 | F9-20M | 3860 | 4970 | 12000 P
10 03937| 18 | 07087 | 102 | 04016 | 17.8 | 07008 | 0.30 | 0.0118| 55 | 0.2165| F10-18M | 2470 | 3490 | 14000 P
F series (without raceways)
Bore Outer . Load ratin Ball Abutment and fillet dimensions
diameter diameter Ct:amfer Hell_?ht Bearing ; : Cage " ;
d D s (min) e Ca | Coa type Size Qty. Gamin Da max Tas max
mm | inch mm | inch mm | inch mm | inch (N) mm pes. mm mm mm
2 100787 | 6 02362] 010 | 00039| 30 | 01181 | F2-6 143 | 83| 1D 6 1000 | 440 | 360 | 0.10
3 101181 8 103150 | 010 {00039 | 35 |01378| F3-8 212 1 140 | TD 7 1200 | 600 | 500 | 0.10
4 101575| 9 103543| 015 {00059 | 4.0 |01575| F4-9 2201 160 | TD 8 1200 | 700 | 600 | 015
10 03937 | 015 {00059 | 45 {01772 | Fa-10 355 | 245 | TD 7 1588 | 760 | 640 | 015
5 101969 | 11 04331 | 015 {00059 | 45 {01772 | F5-11 3411 245 | D 7 1588 | 860 | 740 | 015
6 102362| 12 04724 | 015 {00059 | 45 {01772 | F6-12 389 1 314 | T 9 1588 | 960 | 840 | 015
7 102756 | 15 05906 | 020 {00079 | 50 {01969 | F7-15 7931 628 | TD 8 2381 | 1180 | 1020 | 0.20
8 103150| 16 06299 | 020 |{00079| 50 {01969 | F8-16 587 | 443 | D 8 2000 | 1270 | 1110 | 0.0
9 103543 | 17 {06693 | 020 {00079 | 50 {01969 | Fe-17 567 | 499 | TD 9 2000 | 1370 | 1210 | 0.20
10 03937 | 18 07087 | 020 | 0.0079| 55 |02165| F10-18 800 { 707 | TD 9 2381 | 1470 | 1310 | 020
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AbutmenF and fillet dimensions Mass
Size Qty. damin e Tesimms (Ref.)
mm pes. mm g
1.588 6 6.00 5.00 0.15 0.84
1.588 6 7.00 6.00 0.15 1.17
1.588 6 7.60 6.40 0.15 1.49
1.588 8 9.20 7.80 0.20 2.10
2.000 9 9.60 8.40 0.20 2.20
2.381 7 10.80 9.20 0.20 3.54
2.000 9 10.60 9.40 0.20 242
2.778 8 13.00 11.00 0.30 6.32
3.000 9 12.80 11.20 0.30 3.94
3.175 8 14.60 12.40 0.30 9.27
3.175 8 15.60 13.40 0.30 9.86
2.381 10 14.80 13.20 0.30 5.34
Mass
(Ref.)
g
0.50
1.03
1.39
1.94
2.22
2.49
4.24
4.88
5.25
6.11
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O SAPPORO PRECISION GROUP

Sapporo Precision Group contributes
to realizing a sustainable society.

SAPPORO PRECISION INC.

Sapporo Precision Inc. establishes a system for continuously providing services for
higher customer confidence and satisfaction for the customers throughout the world

LRQA LRQA

CERTIFIED CERTIFIED

|ATF 16949 150 9001

Certificate No : IATF 16949 - 0065140-001
1 ISO 9001 - 0065140-501

KITANIHON SEIKI CO, LTD

Quality assurance supported by trust and actual achievement - it designs,
develops and produces ball bearings with an eye on environmental preservation.

LRQA LRQA

CERTIFIED CERTIFIED

|ATF 16949 150 9001

Certificate No : IATF 16949 - 0065140-001
1 ISO 9001 - 0065140-501
1 ISO 14001 : JQA-EM0554




O SAPPORO PRECISION GROUP

Sales management division of the Group

SAPPORO PRECISION INC.

8-2, South 1, East 2, Chuo-ku, Sapporo,

Hokkaido 060-0051 Japan

PHONE: 81-(0)11-251-9261 FAX: 81-(0)11-251-9266
MAIL. info@sppc.co.jp

LRQA || || LRQA || & .
CERTIFIED CERTIFIED | F @ E E
[UKAS |
IATF 16049 1S0 9001 | | “wis
- https://www.sppc.co.jp/english/

Production management division of the Group

KITANIHON SEIKI CO,ITD

26-23, Kamiashibetsu-cho, Ashibetsu,
Hokkaido 079-1397 Japan

LRQA | | | [LRQA é%

CERTIFIED CERTIFIED | F

IATF 16949 1SO 9001 | | "™

EZO-CAT. No. E2301-03



