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| 1. INBYEREHIR . Y EVBIR RO SEBYFNYFME  Bearing types and features

BEMXEABEBEIRMA TR/ B AR, (B Bk,
BAR AU AR DR AEME,

RHEMRD MK, BESNEF LR A EAE. E
BREHREZRNED RHEASE W RIFETEHE
DLE, DATRE. BHER ML ER . SXRMEARRE
TR

S, INBUERF AN B IR A R SER MR R.

R NBIIRHR . HEIRHARNRTER  Table 1

Miniature and instrument ball bearings can be divided into
two basic types, deep groove and angular contact. The first
(deep groove) can be further divided into the following five
classes depending on their design details:

-Standard type

-Flanged outer ring

-Extended inner ring

-Expanded type in which one ring has a radial thickness
that is larger than normal compared with the bearing width.
-Thin section type in which both rings are extra thin in the
radial direction.

Deep groove ball bearings can also be classified as “Open”,
“Shielded”, or “Sealed” depending on the existence and
type of seal or shield. The size ranges of extra small and
miniature ball bearings are shown in Table 1.

Size ranges of bearings

B : mm Units : mm

X5 INBY R B 7 B IR A
Design Extra small ball bearings Miniature ball bearings
HWARIRIME D=9 HARMINE D<9
K#Z5 Outside diameter D=9 Outside diameter D<9
Metric HEAXEREZF d<10 HARNFREZE —
Bore diameter d<10 Bore diameter —
HARIRINZE Dz9.525 HALMINE D<9.525
HH|Z Outside diameter Dz=9.525 Outside diameter D<9.525
Inch HEAARRNEFEI<10 HARNREZE —
Bore diameter d<10 Bore diameter —
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MINIATURE BALL BEARINGS

(1) EPFIRIERMAA Single-row deep groove ball bearings

UTAINE LREE, HBEFERATHRFRERINE
H DR

PRAEAR IR BASN, L ETA S WE) #9362 e EE SR FI 50N
REGERSHER, KRS, RIRTIHAEZ,

Deep groove ball bearings have two inherent advantages; they
can sustain some axial load in either direction as well as radial
loads, and the two raceway cross-sections are simple circular
arcs which can be very precisely finished so that the bearings
have low friction and very little noise or vibration. Several
different cage designs are available with different characteristics
and the choice depends upon the individual application.

(2) FLIETHIHINR/IERMMFE Deep groove ball bearings with flanged outer rings

SME — M 420 BRI BR B 7K o 5 X A R, B T B /R
EHEAEAR LgItERE, M TN ITEREEETL.

S 7 LA e PR Ui T A AR AR 2 TR T A, P AR 2245 00 T 3
AERENEEE.

Deep groove ball bearings with flanged outer rings correspond
to ordinary ball bearings with snap rings. The flange extends
around the entire circumference of the outer ring due to the size
limitation and to improve its running accuracy. Since it is not
necessary to provide a shoulder on the housing bore if this
bearing is used, the bore can be a simple cylindrical shape
which facilitates high precision machining and also reduces the
machining time.

i

(3) EANEBELRDERMA Deep groove ball bearings with extended inner rings

NEMRMEEE D RILESMEZE0.397mm (1/64 &) KR
IR fE XM ATT U HASNEEWIRITES T
ZRo

Deep groove ball bearings with extended inner rings are inch
series bearings with their inner rings extended equally on both
sides by 1/64 inch(0.0156inch,0.397mm) beyond the width of the
outer ring. Since the inner ring is therefore wider by 1/32 inch
than the outer ring, it is not necessary to provide a projection
on parts installed in contact with the inner ring. This feature
simplifies the design and fabrication of parts closely surrounding
the bearing.

Miniature Ball Bearings 05



(4) BEERLRDIRMA Extra-thin-section deep groove ball bearings

REBIEE /T A& BRI R 30 R o SR X 4 AT A 5E
RigFNENER

Extra-thin-section deep groove ball bearings have a small radial
cross-sectional thickness. ISC offers such bearings with bore
diameters from 10 to 15mm. They are used when extreme
compactness is important.

EHSMNE R #01 7R IR B 4E A, AR T 32 42 (00 %% 3 00 i 5] 6 B o0
(E 260 Z R H) B ER 7K - i TR IRIB] BE /) V& 3 4l 4K Bl
BB AR, BTSSR FE AR X BN o
Pivot bearing consists of outer ring and several balls. This type
supports a tapered tip (pivot of normally 60°) of spinning shaft.

Small pitch circle diameter and pivot part of the shaft contribute
for a performance of low frictional torque.

(6) HEAERHIE Thrust ball bearings without groove

T E DR B E 2 AN RIKN R 528 AR
AT RER™m. AEEAR— T ARNHEE T BT NER
A¥E, EFHBELEN. ERTREE™ @,

Thrust ball bearing consists of flat washer (without raceway
groove) and ball-installed cage. This type can support an axial
load only from one direction. Flat raceway contributes for a
performance of low frictional torque. Thrust ball bearing is
applied to the machinery with low speed rotation.
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MINIATURE BALL BEARINGS

(7) B DREHEIERMMA Thrust ball bearings with groove

FPEEEENERE, TRARERZERNEE . L
b BT ENEDE, G RIA MR T8, B
IERATR S5 B SRR 12 o
This type has a raceway groove on both washers and holds a
higher load rating. The grooved washer restrains a tilt of ball &

retainer and reduces a risk of touching a shaft or a housing while
rotating.

(8) AV HAIEAMER A (CROXY) Miniature Thrust Angular Contact Bearing

RE 5 7 52 12 150 24 187 A — 1773 120 B9 48 [0 2 767 ) frft B BR A 7o
HMERHENS, REMNARF IR TERREMEAAN
45° maRES. AUEERMBLRE, ARRETSHERE. 8
ERATHEERERER, NEFRAEE,

&R T ERIREMT

This miniature ball bearing can support radial load and also axial
load from one direction. Deeper grooves on load supporting
inner ring and outer ring facilitate the higher supporting
capability for axial load. Higher axial rigidity is achieved by the
45° contact angle.

This type is sealed on both sides by steel seal and fined grease
is packed in.

Normally this type is used in a pair. Two of this bearing are
matched to face each other and optimum internal clearance is

given to a pair.
This type is the best choice for supporting part of ball screw.

Miniature Ball Bearings 07



| 2. WiFXS Formulation of bearing numbers

RUMHANNS, EMRMEALSE, TBRY,RIKE
B IR E , WabiEkR , MENR2R. HEEARR ST
KSFtA.

—RRANBHEAETERY,ZEUSOMENEERY
N, RERERANNRS, EJIS B 1513 (RaHEN
S7E) PEHENIE.

EAREFMX D HAME, ISCRNBRATIISIS
HIHFERS,

BERAS HEASHIIRABSTITR2. 55, X
ERARSRHFENS, EMKSNERGRIRF A,

Bearing numbers are alphanumeric combinations that
indicate the bearing type, boundary dimensions, internal
clearance, dimensional and running accuracies, and other
related specifications. They consist of basic numbers and
supplementary symbols. The boundary dimensions of
commonly used bearings mostly conform to the
organizational concept of ISO, and the bearing numbers of
these standard bearings are specified by JIS B 1513
(Designation for rolling bearings). Due to a need for more
detailed classification, ISC uses auxiliary symbols other than
those specified by JIS.

Basic numbers, supplementary symbols, and the meanings
of common numbers and symbols are listed in Table 2
(Pages 8 and 9). The contact angle symbols and other
supplementary designations are shown in successive
columns from left to right in Table 2. For reference, five
examples of bearing numbers are shown on Page 9.

xR2 MERKSHWHNBFHES Table 2 Formulation of bearing numbers

EAXS Basic numbers ##BIsES Supplementary symbols
HEARIIKS AEEERNS MRS RISERCS FHE.LERS
Bearing series symbols Bore number of size number | Materials symbol Cage symbol Seals - shields symbol
RS RE RS nE %7 RE RS RE S RE
Number | Meaning Number | Meaning Number | Meaning Number | Meaning Number | Meaning
68 SFIRDIR G 1 HAREZE Tmm =1 SuUJ2 J MRHERERRE | Z } —ERAREG L=
69 Single-row deep Bearing bore Tmm | Omitted | (SEHH&AR) (EH8) Pressed steel 21 Shield on
60 groove ball bearings | 2 HAME 2mm High carbon (Omitted) | ribbon cage one side only
62 Bearing bore 2mm chromium bearing
63 3 HERE 3mm steel SUJ2 w MHEBHERER | 22 } PMRIRBILE
H Bearing bore 3mm Equivalent to (A1) Pressed steel zzZ1 Shield on both sides
F68 RN SRR R ASTM A295 52100 | (Omitted) | snap cage
F69 Deep groove ball 1X HEARE 1.2mm -H- EB R D —fusEhd
F60 bearings with 5% 1.5mm ETEW T12 EBRHREFR BREHE
F62 flanged outer rings Bearing bore 1.2mm Stainless steel T1X Plastic snap cage Contact rubber seal
F63 or 1.5mm suUs440C on one side only
2X HAEAZE 2.5mm Equivalent to SAE
H Bearing bore 2.5mm J405 51440C DD PR R
BREHE
$STE RN 84 HEMNE 8mm S SRR HIAAR Contact rubber
KR HEAEZE 4mm EEREBHZ seals on both sides
Special metric design Brg O.D. 8mm TEEN, HEFIR
MR BFIR DRI Brg bore 4mm MEHERIIRS Vv — M3
Single-row deep 148 HASMZ 14mm BIRIE. BRZHE
groove ball bearings | i HESME 8mm Stainless steel for Non-contact rubber
MF WL R AR I ER R Brg O.D. 14mm special metric and seal on one side
Deep groove ball bearings Brg bore 8mm inch designs only
with flanged outer rings “S” is prefix to
MT SHERRURIR AR series symbol \'A" (GBS
Thin-section deep BREE
groove ball bearings Non-contact rubber
R B3 133 | WESNE 4.762mm seals on both sides
SFIRDER G (3/16 &)
Inch design HAARE 2.380mm
single-row deep (3/32 %)
groove ball bearings Brg O.D. 4.762mm
(3/16inch)
RW BB Brg bore 2.380mm
REER (3/32inch)
Deep groove ball | 155 HASME 7.938mm
bearings with (5/16 #~)
extended inner rings HERNRZ 3.967mm
(5/32 &)
FRW HER A NER Brg O.D. 7.938mm
IR (5/16inch)
Deep groove ball Brg bore 3.967mm
bearings with (5/32inch)
extended inner rings, | HIEIMZ 9.525mm
flanged ; (3/8 1)
HERAE 3.1775mm
(1/8 Z&~T)
Brg O.D. 9.525mm
(3/8inch)
Brg bore 3.1775mm
(1/8inch)
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(1) Examples of bearing numbers

MINIATURE BALL BEARINGS

(1) 681X T12 Y4 MC3 ER P4 AF2 Q — 681XT12ZZMC3ERP4AF2Q
(2) 624 -H- Y4 MC2 P5 NS7 L — 624-H-ZZIMC2P5NS7L
(3) MR84 J zZ MC3 P5 PS2 S — MR84JZZMC3P5PS2S
(4) S MF148 T12 DD | MC4 P5 NS7 L — SMF148T12DDMC4P5NS7L
(5) S R2 J zZ MC3 E 7P LG2 K — SR2JZZMC3E7PLG2K
#F81XS  Supplementary symbols
RIS BRENRS RBERS HRES HBERLS
Internal clearance symbol Noise level symbol Accuracy class symbol Lubricant symbol Lubricant quantity symbol
S RE S nE %7 RE RS RE S RE
Number | Meaning Number | Meaning Number | Meaning Number | Meaning Number | Meaning
MC1 INFMC2i55RR B IR =1 JISO %% AF2 pleipipi| Q R
Clearance less Omitted | Standard Omitted | Normal Oil RR
than MC2 Oil soaking
E BEFinERRS P5 JIS5 %% NS7 ERTFIOERETEEN
MC2 INFMC3iERR Quieter than CLASS 5 HERE K JBRERE
Clearance less standard Wide temperature DFL
than MC3 P4 JIS4 &% range grease Grease packed
ER RFERES CLASS 4 less than L
Mc3 IR ERR Quieter than E PS2 ERATRE.
Upgrade normal A ANSI/ABMA R E5RAEBRE L JEBREIERE
clearance Omitted | ABEC1 Low temperature, DFS
Low torque grease Grease packed
Mc4 KFMC3ifsps less than S
Clearance greater 5P ANSI/ABMA MLS ERATEE.
than MC3 {XE3 AR IR R BEOREE AR S AR IRIE R
Instrument High temperature, Standard grease
MC5 KFMCAifRR ball bearings High speed grease packing quantity
Clearance greater inch design
than MC4 CLASS 5P ECE BEESBMEREEE |H HBREETEE
Conductive grease ATFS
MCé6 KFMC5iRR 7P ANSI/ABMA Grease packed
Clearance greater {XER RSB ER A LG2 BERHIMNEBE more than S
than MC5 Instrument Low refuse grease
ball bearings M JBRERE
inch design ATFH
CLASS 7P Grease packed
more than H
9P ANSI/ABMA
{XE3 AR R AR
Instrument
ball bearings
inch design
CLASS 9P

BERSHREERISC.

please consult ISC.

When selecting these specifications,
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| 3. BHE.PHLE  Shielded and sealed

BB MR PFELEMA Shielded and sealed bearings

10 Miniature Ball Bearings

AR AR RETRREVEN  MEBHE S EERRD
BRI XM A B — M A U 2 B SR R = M &
HESMNHEEENHATTIET T ARERE.

£ XM AT B AN B SRR ITES TRR.

Deep groove ball bearings often have shields or seals installed
on both sides and are factory-packed with a lubricant. The use
of such bearings simplifies the structure around them and also
their installation. It also eliminates the need for relubrication
and, therefore, reduces maintenance costs. There are three
types of such bearings: shielded bearings, contact sealed
bearings, and non-contact sealed bearings.

(a) BRLEEHI&EZ2Z1 (21).2Z2(2)
Shielded bearings Z2Z1(21), ZZ(2)

B E S AR B 40 55 B B AR o BT AR 35 — AR SR A AN 65 N SN AR SR AR Bk
WiRo

Shielded bearings are protected by a shield plate of pressed steel.
They are classified into two types, ZZ1 and ZZ, depending on the
manner in which the shield plate is fitted to the outer ring. The ZZ1
type. which is used for the larger bearing sizes, has its outer edge
pressed into a shield groove in the outer ring. The ZZ type is used for
the smaller bearing sizes. The shields can be made of either low
carbon steel or stainless steel.

(b) &R HEHADD (D)
Contact sealed bearings DD(D)

RABREHENR DR, EEHEAZNEIREABIMEHN
BENIB MM E.FIL, BREMEN IEEZEHMENE M,
Sealed bearings have superior sealing effectiveness compared to
shielded bearings, particularly, the contact type sealed bearings
which prevent the intrusion of dust from outside because the seal

plate lip slides on a seal groove in the inner ring. The torque is,
however, high due to the friction of the seal lip.

(o) = FEHEHAVV (V)

Non-contact sealed bearings VV(V)

TEN B R  RA A S AR AR B 78 T2 Y 2 34 B R PR ER B 7K
ZHENZMERSHRBEIMEMBEMLZ AR RSN BB LS.
Hit, BERIFNEEIEL S, MEERIFEN.

With this VV type, a rubber seal with metal backing is held in the
outer ring by the elasticity of the rubber. Effective sealing is achieved
by a labyrinth formed between its bore and the seal groove in the
inner ring. It has the advantage that the frictional torque is low
because the seal lip does not contact the seal groove.



| 4. {RFFER Cage design

BE,NBY B R A AN R E R RS
EHERERREAERFRATREME, SR AE

REFRAT/NREE,

B G EERSRABNTHEABESNNEEH

BN AERFFSR

REFRIVEE NSRBI RAFAT.

MINIATURE BALL BEARINGS

In general, the cages used in miniature bearings are either
ribbon cages or snap cages. both made of pressed steel.
Pressed steel ribbon cages are generally used in the larger
bearings and pressed snap cages in the smaller ones. In
recent years, plastic snap cages, which have the advantages
of low torque, long grease life and low noise, have been
used in many kinds of miniature ball bearings. Table 4
shows the various types of cages and their symbols.

T4 RIFEFIKBISRIGFEENAS Table 4 Cage types and symbols

REFER (] B
Type Symbol Name
B E R AR
J Pressed steel ribbon cage
AR A EREFER
W Pressed steel snap cage
E?ﬁ | T12 BRMBE RIS
o T1X Plastic snap cage
K\}g_i_//,y
Q Q Q ) LRI
— .
O Q O Solid Cage

Miniature Ball Bearings 11



| 5. 9MERTFSERIEHEFEE  Bearing tolerances

IR MBIKMAEBERI R E. REERE
TEREHEEMKJIS B 1514 CRENMEA —HMA R E) M
ANSI/ABMA Std.12.2 (INSTRUMENT BALL
BEARINGS-INCH DESIGN) 5.

®{5.1.R5.2%KR5.3EA T AH RIERH K. R5.4%
#+5.5:E A TR H R HHE.

HMARBESFRERBURTRE EEBR N, OREE

BEALUFRDREEKX, EEBEMEANEFITEESR

The tolerances for the boundary dimensions and running
accuracy of extra small and miniature ball bearings are
specified by ISO 492/582 (Rolling bearings-radial bearings
tolerances) and ANSI/ABMA Std. 12.2(Instrument ball
bearings inch design). Tables 5.1,5.2 and 5.3 apply to
metric design extra small and miniature ball bearings.
Tables 5.4 and 5.5 apply to inch design extra small and
miniature precision ball bearings for instruments.

Bearing accuracy should be chosen depending on the
application. A rough guide for the selection of bearing
accuracy is presented in Table 5.6.

®5.6Fo

&R5.1 I CRFIRT) NBERNAZE . AEBERINBEBEENAE. AE(E
Table 5.1 Tolerances and tolerance limits for inner rings and widths of outer rings (Metric design)
BAfi: um  Units :um

L VEYN I EES B—FEANTHANRRE B-NRRE
Nominal bore Admp Ads
diameter 475 248 428 248
CLASS 4 CLASS 2 CLASS 4 CLASS 2
0 & o S HEFS HERS HERS HERT
(i) Normal CLASS 6 CLASS 5 Diameter series | Diameter series | Diameter series | Diameter series
78,9 78,9 0,1,2,3,4 01,234
B E + T x i x+ T + T x+ i x+ T +
over incl high low high low high low high low high low high low high low
0.6(*1) 2.5 0 -8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
2.5 10 0 -8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
10 18 0 -8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
HEATRAE ERE—FATFERAREZEEK THRETK
Nominal bore Visp Vamp
diameter 0% 648 545 4% 24%
Normal CLASS 6 CLASS 5 CLASS 4 CLASS 2
d BE P ‘2 P P 0% 6% 54 4R 24
ZR7 BHERY BRI BHERY BERY
(mm) Diameter series | Diameter series | Diameter series | Diameter series | Diameter series| NOrmal | CLASS 6 | CLASS 5 | CLASS 4 | CLASS 2
9 [o1]234] 9 [o1]234] 9 Joi234] 9 Jo01234]01234
fchul Ed =¥ BX =¥ BX RBX =N =¥ =N =N =N
over incl max max max max max max max max max max
0.6(*1) 2.5 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
2.5 10 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
10 18 10 8 6 9 7 5 5 4 4 3 2.5 6 5 3 2 1.5
HAATRARE WE (N8 p—BERE (*2) HE (N8 BELE
Nominal bore ABs (FHAcs) Ass (or Acs) VBs (&Ves) Vs (or Ves)
diameter SR EEMA(*3) WE E5NE) (2) | WE
Single bearing Combined bearings Inner ring (or outer ring) | Inner ring
(mm) 0% Normal 5% CLASS 5 0% Normal 5% CLASS 5 0% 6% 548 45K 208
4%% CLASS 4 44%  CLASS 4
64% CLASS 6 2% CLASS 2 64% CLASS 6 2% CLASS 2 Normal | CLASS6 | CLASS5 | CLASS 4 | CLASS 2
fzhu E + T + T + T + T BX |=#N BX BX =¥
over incl high low high low high low high low max max max max max
0.6(*1) 2.5 0 -40 0 -40 - - 0 -250 12 12 5 2.5 1.5
2.5 10 0 -120 0 -40 0 -250 0 -250 15 15 5 25 1.5
10 18 0 -120 0 -80 0 -250 0 -250 20 20 5 25 1.5
L VEGN I EES MBI {Z Bz lEEE RS NESEZEE (B2EHE) AL
Nominal bore Kia Sia Sd
diameter
d 0%k 64K 5% 445 24K 54 A4 24K 54 44 24
(mm) Normal CLASS 6 CLASS 5 CLASS 4 CLASS 2 CLASS 5 CLASS 4 CLASS 2 CLASS 5 CLASS 4 CLASS 2
fhun Ed X =¥ BX BX =¥ N BX =¥ BX BX =¥ X
over incl max max max max max max max max max max max
0.6(*1) 2.5 10 5 4 25 1.5 7 3 1.5 7 3 1.5
2.5 10 10 6 4 2.5 1.5 7 3 1.5 7 3 1.5
10 18 10 7 4 2.5 1.5 7 3 1.5 7 3 1.5
& Notes

(*1) 0.6mm BFEEX PRI, 0.6mm is included in the group.

(*2) SMENEERTEREERE, KERFHERNNEES £.4 KR2 BRIBENEERE, KIEXRKRS.2MT.

Tolerances for width deviation and width dimensional variation of the outer ring are based on the values for the inner ring of the same bearing. Tolerance for the width variation of the outer ring of CLASS 5, 4 and 2 are shown in Table5.2.
(*3) BRATHN M AR RSN HEANA. SME. Applicable to individual rings manufactured for combined bearings.

&iE Remarks

1. ARFMENERLBEAAEZN LRE FERTERRENERARY (RX) 1.2 FEBSUANEE.

The cylindrical bore diameter “no-go side” tolerance limit (high) specified in this table does not necessarily apply within a distance of 1.2times the chamfer dimension r (max) from the ring face.
2. |R#IEANSI/ABMA 5td20-1996,ABECT.ABEC3.ABEC5.ABEC7 RABECY 3I#HZTF0 R.6 %&.5 K.4 KK2 R

ANSI/ABMA 5td20-1996 was amended:ABEC1, ABEC3, ABEC5, ABEC7 and ABEC9 are equivalent to CLASS Normal, 6, 5, 4 and 2, respectively.

12 Miniature Ball Bearings



5.2 KM CRFIRT) SMNERNAE. 2 EE

Table 5.2 Tolerances and tolerance limits for outer rings (Metric design)

MINIATURE BALL BEARINGS

EAf: um  Units :um

HEATRIMZ B—THEATFIMERE B—IMRRE
Nominal outside Abmp ADs
diameter 4% 2% 445 24
CLASS 4 CLASS 2 CLASS 4 CLASS 2
D oz o S8 HERS HERS BERS HERT
(i) Normal CLASS 6 CLASS 5 Diameter series | Diameter series | Diameter series | Diameter series
7.8,9 78,9 0,1,2,3,4 0,1,2,34
zbos E + T + T i T *t T i T s T *t T
over incl high low high low high low high low high low high low high low
25(*1) 6 0 -8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 2.5
6 18 0 -8 0 -7 0 -5 0 -4 0 -2.5 0 -4 0 -2.5
18 30 0 -9 0 -8 0 -6 0 -5 0 -4 0 -5 0 -4
HEATRIMZ ER—FEAFEAIMZEL TH9MET L
Nominal outside VDsp VDmp
diameter 0% Normal 64% CLASS 6 5% CLASS5 | 44% CLASS 4 | 24k CLASS 2
FIEEA | GEHB LSRR | FIREHE | RENEARNR | FFEER FFHg B B A FFH BB
Open type |Shielded sealed | Open type | Shielded sealed | Open type Open type Open type | 0% 6% 545 AR 24K
(mm) HER| HERZS HRES HERZF BERZRF Normal | CLASS 6| CLASS 5| CLASS 4| CLASS 2
Diameter series Diameter series Diameter series | Diameter series | Diameter series
9]o1]234] 234 [o9]o1][234] 01234 |9]01.234]9 [01.234] 01234
@it F BX =¥ =2 N BX BX BX | BX | BX | BK | &KX
over incl max max max max max max | max | max | max | max
25(*1) 6 1018 6 10 9/7| 5 9 5 4 4 3 2.5 6 5 3 2 1.5
6 18 |10/ 8| 6 10 9171 5 9 5 4 4 3 2.5 6 5 3 2 1.5
18 30 [12|9]| 7 12 10( 8| 6 10 6 5 5 4 4 7 6 3 2.5 2
HAATRIMZ SNEIR R B R HESEE (FH) HEEIREK (*2) SNERHE BT (*2) SEEEZL (*3)
Nominal outside Kea Sp (*4) Sea Vs
diameter
D 0% 64K 54% 445 24 54% 445 24 54% 44 24 54% 44 24
(mm) Normal | CLASS 6 | CLASS 5| CLASS 4 | CLASS 2 | CLASS 5| CLASS 4 | CLASS 2| CLASS 5| CLASS 4 | CLASS 2 | CLASS 5| CLASS 4 | CLASS 2
@i E BX | =PN &KX =P | =PN =P N =P | =PN =P N X |=PN | =PN BX X
over incl max max max max max max max max max max max max max max
25(*1) 6 15 8 5 3 1.5 8 4 1.5 8 5 1.5 5 2.5 1.5
6 18 15 8 5 3 1.5 8 4 1.5 8 5 1.5 5 2.5 1.5
18 30 15 9 6 4 25 8 4 1.5 8 5 25 5 2.5 1.5
7 Notes

(*1) 2.5mm SFEXTRIH. 2.5mm is included in this group.
(*2) FERTFHILEHYBERFE. Applicable to assembled-bearing flange back face runout with raceway.
(*3) ORROBHISMNBEITEE L E, {KIER5.1. The tolerances for outer ring width variation of CLASS Normal and 6 are shown in Table 5.1.
(*4) HESNEMEHIMNE NS ENNBINRROESEAANEEENEER, ERZEREN—3.

In case of making center line of outer diameter of outer-ring against datum plane based on side face of outer-ring or flange's back face of outer-ring be squarenese, the value shall be half of the mentioned one.

#iE Remarks

1. ARFMENHANENTRE FERATERRENEARI (&X) 1.2(8EBLRNER.
The outside diameter “no-go side” tolerance limit (low) specified in this table does not necessarily apply within a distance of 1.2times the chamfer dimension r (max) from the ring face.
2. iR#EANSI/ABMA Std20-1996,ABECT.ABEC3.ABEC5.ABEC7RABECI D FIHEKFOR. 64k SR ARM 2R,
ANSI/ABMA Std20-1996 was amended: ABEC1, ABEC3, ABEC5, ABEC7 and ABEC9 are equivalent to CLASS Normal, 6, 5, 4 and 2, respectively.

Miniature Ball Bearings
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5.3 HILmhEBIKMA N LA RN ERNEE
Table 5.3 Flange tolerances for metric flanged bearings
(1) IERN A NMERE

Tolerances of outside diameter flange

{1 pm  Units i um

(2) IEE B BEER I MBXNIEREE AEE

Flange width tolerances and running accuracies related to flange

I um  Units:um
LERPEMEATIRY | IERNEIMERRY E HEATRIMZ IEREATEERY & LIEEH N EE TS IpSFERERERS | LR AR E
Nominal flange Deviation of outside Nominal bore Deviation of flange width |~ Variation of flange width VCis AHENZIE () () | MmEBEE) (3)
outside diameter diameter flange diameter ACis VCis SD; S
0 #& Normal
Di ADjs 6%k 6CLASS 0%k Normal |5#R 4%k |24k | S#R | 44k | 2% |S#R | 44k | 24R
(mm) (mm) 5#% 5CLASS 6%% 6CLASS | CLASS|CLASS|CLASS| CLASS | CLASS | CLASS| CLASS | CLASS | CLASS
4 4% ACLASS ! 5 4 2 5 4 2 5 4 2
2 #& 2CLASS
@i F i T @it F x+ |-=ZN BA|RK|BX|RK| &KX | &KX
over incl high low over incl high low max max | max | max | max | max | max
SRE—FR, HEAME | SRE—FR, HEHE
10 +220 -36 2.5(*1) 6 HdABsAEE. VB AZE. 5 25115 8 4 1.5 1 7 3
10 18 +270 -43 6 18 Use the 4Bs tolerance | Use the VBstolerance for | 5 25|15 8 4 15| 1 7 3
18 30 +330 -52 18 30 for d of the same bearing | d of the same bearing of 5 25115 8 4 1.5 11 7 4
of the same class. the same class.
& Remarks ;£ Notes

MHRELRUSMIAZE, EEWISC,
Please contact ISC when tolerance other than above

is required.

(*1) 2.5mm BFEXTRIH. 2.5mmis included in this group.
(*2) IEENHIAEESHMAIMZENIRSE Variation of brg outside surface generatrix inclination with flange back face
(*3) LERhinEEmMmEBE) Flange back face runout with raceway

(*4) HSMENESSMNE DD EENSMNENMER LA SBEANZEEENREN, ERZ 2R EN—3.
In case of making center line of outer diameter of outer-ring against datum plane based on side face of outer-ring or flange's back face
of outer-ring be squarenese, the value shall be half of the mentioned one.

&5.4 & (R R NENAERAZEE

Table 5.4 Tolerances and tolerance limits for inner rings and widths of outer rings

(ANSI/ABMA Standard - Instrument ball bearings - inch design)

A um  Units i um

N\ =
BEOHAE | s-wEaTonEEE B-PEEE EE—EETEANES TIOPNEBH W (Si5VE) S 2
diameter Admp Ads Vdsp Vdmp ABs (EEACS) ABs (or ACS)
ase, oA
d CLASS 5P CLASS 5P CLASS 5P CLASS 5P INg’e DIg | ~ombined bigs
(mm) CLASS 9P CLASS 9P CLASS 9P CLASS 9P | CLASS 5P CLASS 5P
CLASS 7P CLASS 7P CLASS 7P CLASS 7P CLASSSP | CLASS 5P
CLASS 9P | CLASS 9P
B | + T + T + T + T BX =PN =P =P + T + T
over incl high low | high low | high low | high low max max max max high low | high low
= 10 0 51| 0 25| 0 51| 0 =25 25 13 25 13 0 254| 0 -400
10 18 0 51| 0 25| 0 51| 0 25 25 13 25 13 0 254| 0 -400
18 30 0 51| 0 25| 0 51| 0 25 25 13 25 13 0 254| 0 -400
N\ =3
HRLIAE #-PEREREE WENE B BB BB
diameter VBs Kia Sia Sd
(mm) CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P
[zpui ] =PN =P =P =N =FN |=PN =P =N mK =FN =P =P
over incl max max max max max max max max max max max max
- 10 5.1 25 13 38 25 13 76 25 13 76 25 13
10 18 5.1 25 13 38 25 13 76 25 13 76 25 13
18 30 51 25 13 38 38 25 76 38 13 76 338 13
7 Notes

(1) ERFU2MBESFKIAREEHIMA. Applicable to bearings for which the axial clearance (preload) is to be adjusted by combining two selected bearings.

#iE Remarks

CLASS 5P, 7PR 9P R &R B EHF R

14 Miniature Ball Bearings
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&5.5 KK (RFIRH) SMENAENRAEE

Table 5.5 Tolerances and tolerance limits for outer rings
(ANSI/ABMA Standard - Instrument ball bearings - inch design)

MINIATURE BALL BEARINGS

B{: um  Units :um

HEATRIMZ B PEATN RS [ P ——— - . -
Nt euisia {53 ZElRE ERE—RAFERIMEZL THIMETE
diameter Abmp Abs Vbsp VDmp
CLASS 5P CLASS 5P CLASS 5P
D CLASS 5P CLASS 7P CLASS 9P CLASS 7P CLASS 9P CLASS 7P CLASS 9P
mm | cLass7p | AP g | BHEL | spgnm | o | BB, | snows | e | 208, | s
Open type Shielded sealed Open type | Open type Shielded sealed Open type | Open type Shielded sealed Open type
fzhe Ed T x+ £ T £ T t F X =¥ =¥ =¥ =¥ =¥
over incl high low | high low | high low | high low | high low max max max max max max
= 18 0 -5.1 0 -25 0 -51 +1 -6.1 0 -25 2.5 5.1 1.3 2.5 5.1 1.3
18 30 0 -51 0 -38 0 -51 +1 -6.1 0 -38 2.5 5.1 2.0 25 5.1 2.0
30 50 0 -5.1 0 -38 0 -5.1 +1  -6.1 0 -38 2.5 5.1 2.0 2.5 5.1 2.0
N\ =3
D HEEETHE (1) SEREN HENEEE MBI SMEIHISHIIERE)
Nominal outside
diameter Ves Sp Kea Sea
(mm) CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P | CLASS 5P | CLASS 7P | CLASS 9P
fzhu Ed =¥ BX BX =¥ =¥ BX BX =¥ =¥ BX BX =¥
over incl max max max max max max max max max max max max
= 18 5.1 25 1.3 7.6 3.8 1.3 5.1 3.8 1.3 7.6 5.1 3
18 30 5.1 2.5 1.3 7.6 3.8 1.3 5.1 3.8 2.5 7.6 5.1 2.5
30 50 5.1 2.5 1.3 7.6 3.8 1.3 5.1 5.1 2.5 7.6 5.1 2.5
N\ =3
WRLHIME | ramsseRzE | LDEaBERE WANKE (-2)
Nominal outside
diameter Abpis Acis Seal
il k=l b
Flanged outer ring
(mm)
CLASS 5P CLASS 5P CLASS 5P
CLASS 7P CLASS 7P CLASS 7P
@i Ed t i BX
over incl high low high low max
= 18 0 -25.4 0 -50.8 7.6
18 30 0 -25.4 0 -50.8 7.6
30 50 0 -25.4 0 -50.8 7.6
7 Notes

(*1) &R T H L AMAR LR A E E S & .

(*2) FBATLMENEE. Applicable to flange back face.

Applicable to flange width variation for flanged bearings, but excluding CLASS 9P.

Miniature Ball Bearings
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&R5.6 RERENSE

Table 5.6 Guide for selection of bearing accuracy

HEBEFR
ERTE Bearing tolerance classes
Application
JIS (150) ANSI / ABMA
HEEAL, 2 EE AL KUEREE AL,
Micro motors, Stepping motors, Fan motors, 0 & 6 &K ABEC 1
KR SENNE ARR Normal CLASS6 | ABEC 3

VCR pinch rollers, Copy machine-feed rollers

BB BT B AT AEH.

High precision motors, Synchro motors, Dental spindles,
AR 4RiEES. VIR REEH. 5 2% 4 4
Servo motors, Encoders, VIR drum spindles, CLASS 5 CLASS 4
SRR

Polygonal mirror scanner motors

CLASS 5P  CLASS 7P

AR FEIRINEE T FERR N D AR 4 % 2 %

High frequency spindles, Gyro rotors, Gyro gimbals CLASS 4 CLASS 2 CLASS 7P CLASS 9P

NSK Micro Precision Co., Ltd. WEAGHENERERENMEORONCR X INR S EIERIE) B A H O EREMIR
A= mAlH AR o
IFEHOLHERRBABRPIIHNBEISHEE (JIS 5% HER) MK, 1FEWEISCo

16 Miniature Ball Bearings



&R5.7 FERIMETRENFS

Table 5.7 Symbols for boundary dimensions and running accuracy

MINIATURE BALL BEARINGS

d RIREAEAR C NP
Brg bore dia., nominal Outer ring width, nominal
Ads B—RNRENRE ACs BB RERE
Deviation of a single bore dia. Deviation of a single outer ring width
Ndm B—THAFHARZRE Ves SMNEEETL
P Single plane mean bore dia. deviation Outer ring width variation
Vs AR -RFOFEARRFEL Ci RMOGEINETEE
P Bore dia. Variation in a single radial plane QOuter ring flange width, nominal
Vim THRREEL Acts B-NFINEEERE
Mean bore dia. variation Deviation of a single outer ring flange widt
P bore d f a singl f dth
D RIREASME Vcis MBI FEEZN
Brg outside dia., nominal Quter ring flange width variation
ADs BH\ENRE Kia RERZ [k S
Deviation of a single outside dia. Radial runout of assembled brg. inner ring
ADm S—FHAFHIMNZRE Kea SMNEIRYZ B R
P Single plane mean outside dia. deviation Radial runout of assembled brg. outer ring
Vb e EETENMESL S RESEE (ESHH) ARBEE
P Outside dia. Variation in a single radial plane d Inner ring reference facg .
(back face, where applicable) runout with bore
TIMES P e I )
VDmp Mean outslde dla. variation Sia Assembled brg. inner ring face
’ (back face) runout with raceway
SRS INBEISNE g SNESEE (BH) NEEMFPEL
Di o ) ) D Variation of brg. outside surface generatrix
Outside dia. of the outer ring flange, nominal P ) )
inclination with outer ring reference face (back face)
OEINBEE—IMERRTRE SME B A B =)
ADIs Deviation of a single outside diameter Sea Assembled brg. outer ring face
of the outer ring flange (back face) runout with raceway
. RSB #9 4 E Bk 7
N ilel
B - o Seal Assembled brg. outer ring flange back face runout

Inner ring width, nominal

with raceway

ABs

B-ANEEERE

Deviation of a single inner ring width

VBs

NEEELN

Inner ring width variation

Miniature Ball Bearings 17



| 6. BEEE 5 Fits and internal clearances

6.1 B£H

BHARRENSE ENESRE, WD A ENEEEE
EREEERN,

BATF/NE, MBI A —RBATRBEFET, RAMRY
NEBEFRMERESTENES.

B ATRETRE, BLERENAERE, #RRES
MEBEMA. MANNENE, ERERERE S &%
ERECSHR, IUAREFEABESEEMHE LETLE
RERT,

NERREEERAREEEMAEN, SM\EEESEN
TR BRI A, ARSI BUR T R TR R A K
SRR, BRI £ RN A,

—RBERNESEHIINER6.1FFR6. 2. ATk
Bk, iEEWISC,

B A EALNRIAESRR6.31%6.4,

A AR EXN HAEMPAN, IEMANEENE SN
NERES, U REEIEB M AE,

x6.1 ABSMMESS Table 6.1 Inner ring fit with shaft
FEESES pez il HEABEER [H=E St HORYRE HETES (*1)
Condition Application Bearing tolerance class | Fit Shaft finish (um) | Suggested average fit (*1)
BBl
Synchros
GG
. Servos 5 4% CLASS 5 EgﬁaA
e Ea{iIss 4 & CLASS 4 Slishtly od 2 L
Low speed Potentiometers CLASS 5P logse ?it 7
fEATEs CLASS 7P Glip fit)
Resolvers P
PE4RTTEZE
Gyro gimbals
el
{EE~hiE Small motors 0 % Normal
Low and XA 6 & CLASS 6 TERES
medium Fans ABEC 1 Transition fit ¢d hs 10
speeds A EREA ABEC 3
Servos
B
WA 5 [BIBRECE (*2) od -5 a
Computer disk spindles 52 CLASS5 Slightly 8
PEsER PIEE S 4 %% CLASS 4 loose fit (*2)
Inner ring Inner ring CLASS 5P
rotation axially free | VTRZAREH CLASS 7P ZREE 1
Video cassette recorder Close-sliding opd i 1L
drum spindles fit ©
PESRIEEF
Gyro rotors 4 1% CLASS 4 BRIRES
. i CLASS 7P stight ¢d 2.5 2T
FE~EE Dental Spindles CLASS 9P interference
Medium and BREH fit (Push fit)
high speeds High-frequency spindles
g
SRES
Y P g
téa%%g cleaners ?\BJéCN10rmal ipterference pd 5 4T
Electric tools fit
ZIARRAR B EIRRECE od -1 1L
Polygonal mirror scanner motors | g 4 | AGS 5 Close-sliding fit -6
_ 4 2% CLASS 4
WERAEE | gy CLASS 5P AR 5
Inner ring Gyro rotors CLASS 7P Loose fit e 10 5L
axially fixed B
BAa88 0 2% Normal =3
:NHI’%’JEHH Clutches 6 & CLASS 6 ERE S od 5 3L
e, | AR ABEC 1 Slightly g
sEER | EE~mE | YT ) smallfans ABEC 3 loose fit
Quter ring | Low to - S & CLAs
rotation | high speeds e | o R LASS 5
Enep rj?ﬁrﬂ@’z Tape guide rolls 4 4% CLASS 4 BIfRES od -5 51
sl froag | TR CLASS 5P Loose fit 10
Y Pinch rolls CLASS 7P
7 Notes

(*1) L ERES.T: SRES L:Loose fit, T:Interference fit
(*2) REBBEEAMIE. After mounting, usually bonded

18 Miniature Ball Bearings



Shaft and housing fits

The fitting practice used for bearings is extremely important
in achieving their expected performance. Since miniature
bearings are usually used under light loads, the range
between a push fit (light interference) and a slip fit (slightly
loose) is generally used.

In the case of a rotating inner ring, ordinary ball bearings are
fitted to the shaft with interference, however, a slip fit is
generally used for miniature bearings and instrument ball
bearings in order to simplify their mounting, prevent damage
during mounting and avoid changing the contact angle or
preload. This is because the occurrence of creep in miniature
bearings is easily prevented by tightening the side face of
the inner ring against a shoulder on the shaft with a nut.

6.2 SMNE SHEAELNES

MINIATURE BALL BEARINGS

When a spring is used to apply a preload to a bearing, the
fitting of the bearing ring in contact with the spring should
be loosely fitted so the ring slides smoothly. When housings
are built of lightweight alloys, the fitting clearance of the
outer ring will increase with increasing temperature and
possibly impair the machine’s operation and reduce the
bearing life; therefore, the bearings should be mounted in a
steel bushing. Tables 6.1 and 6.2 show the recommended
fittings for various design conditions and applications.
Tables 6.3 and 6.4 show the dimension tolerance for
bearing and housing shaft hole.

Table 6.2 Outer ring fit with housing

e & A A HRNBESER | BEaRM4 HRENRTAE HETIERES (*1)
Condition Application Bearing tolerance class | Fit Shaft finish (um) Suggested average fit (*1)
EEZ==T
Synchros
R AREBA
Servos 54 CLASS5 ggﬁa
{5 E{iss 4 R CLASS 4 Slizhtly op 13 L
Low speed Potentiometers CLASS 5P logse zit 2
it CLASS 7P lio fi
Resolvers (slip fit)
PEdR o %
Gyro gimbals
PERA
Small motors
BrpTH
Electric tools 0 £& Normal [ERREC S
Y ABEC 1 Loose fit ¢D  He oL
Vacuum cleaners
XS
REBTEEE Fans
Inner ring rotation
WA [BIBRECE (*2) D +3 aL
Computer disk spindles 5 %% CLASS 5 Loose fit(*2) 0
R~ R 4 4% CLASS 4
Medium and | VTR &5 CLASS 5P Eé N
high speeds | video cassette recorder CLASS 7P f?{a‘:‘ ¢D 2 2T
drum spindles >ugntly ) -5
interference fit
PEIRNEEF
Gyro rotors B S ) 3
EIREH _ 54 CLASS 5 Loose fit 0 5L
High-frequency spindles 4 %% CLASS 4
CLASS 5P
B30T AR CLASS 7P ERES (2) s
Polygonal mirror Loo: fE'It(*Z) ¢D 4L
scanner motors cosell 0
SHE 5 %% CLASS 5 2
Tape guide rolls 4 % CLASS 4 ERES #D 43 I
JEE CLASS 5P Slightly 2
Pinch rolls CLASS 7P loose fit
_ &~ =R
gﬁf?ﬁ]g rotation L?W to DM
high speeds | Cam followers 0 %% Normal S EREA
KER 6 % CLASS 6 Interfore D M 5T
Tension pulleys ABEC 1 f_r; erterence ¢ e
fEM ABEC 3 :
Idler gears

7 Notes
(*1) L EIRES.T: SRES L:Loose fit, T:Interference fit
(*2) REBEBEBITHE, After mounting, usually bonded

Miniature Ball Bearings
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6.3 HIEMRIAZE

Table 6.3 Tolerances for shaft diameters

BAfi: um Units :um
R (mm) NETBEER
Shaft dia Tolerance class for shafts
fizpu | : :
over  incl g4 g5 h4 h5 js4 js5
3 2 ~ -5 2 ~ -6 0 ~ -3 0 ~ 4 +1.5 +2.0
3 6 -4 ~ -8 -4 ~ 9 0 ~ -4 0 ~ -5 +2.0 +2.5
6 10 5 ~ 9 5 ~ -1 0 ~ -4 0 ~ -6 +2.0 +3.0
10 18 6 ~ -1 -6 ~ -14 0 ~ -5 0 ~ -8 2.5 +4.0
6.4 HIAEHNRIAZE
Table 6.4 Tolerances for housing bores . .
BfI: um Units:um
HAELLE (mm) RETBEER
Bore dia Tolerance class for shafts
fzzpu |
e el H5 H6 JS5 JS6 K5 K6 M5 M6
= 3 +4 ~ 0 +6 ~ 0 +2.0 +3.0 0 ~ 4 0 ~ -6 2 ~ -6 2 ~ -8
3 6 +5 ~ 0 +8 ~ 0 +2.5 +4.0 0 ~ -5 +2 ~ -6 -3 ~ -8 -1~ 9
6 10 +6 ~ 0 +9 ~ 0 +3.0 +4.5 +1 ~ 5 +2 ~ -7 -4 ~ -10 3~ 12
10 18 +8 ~ 0 +11 ~ 0 +4.0 +5.5 +2 ~ -6 +2 ~ -9 -4~ 12 -4 ~ -15
18 30 +9 ~ 0 +13 ~ 0 +4.5 +6.5 +1 ~ -8 +2 ~ -1 5 ~ -14 -4 ~ 17

M. A ERERNFRIE, AR EREE, T
BERIEFTRMERE LI, R REMUMBERIT, &7
£ HMNERF  FEHAE R Z I, K SR

&6.5 . HAEALNKESHIER

Table 6.5 Accuracy and roughness of shaft and housing

. o et < I I E R | 7 EEFL,
M GAZRT)  RRARFGRBEIREFR G E Item Class of bearings | Shaft Housing bore
HYRE. ——— 0%, 6 & IT3~1T4 | IT4~1IT5
A—RBEZF. EGEABRENTERE, 55 . Normal, CLASS 6 2 2 2 2
Toterance for 548, 4 4% T2 ~1T3 | IT2~IT3
o st HE T F = R EEFR T AZES R out-of-roundness ’ RTE S e LT
B R A1 S I E SR PR , LRSI T 2B A% | 2 2~
. EEFLHFEE INER6. 5T,
. 3 EE AL FE 90 6.5F R - 0% 6 @& T3~ T4 T4~ 15
i A hatt or housing d . . l EA ; Normal, CLASS 6 2 2 2 2
e accuracy of a shaft or housing does not mee olerance for
the specification, the performance of the bearings cylindricality ?Li%s 545&554 %N% %N%
will be affected and they will not perform to their '
full capability. For example, inaccuracy in the w B 0%, 6%
squareness of the shaft shoulder may cause _??{%'E‘JMEZJ’A% Normal, CLASS 6 IT3 IT3 ~ IT4
misalignment of the bearing inner and outer rings, olerance ror y y
which may reduce the bearing fatigue life by adding shoulder runout ELA%S 5‘]1(:’&554 IT3 IT3
an edge load in addition to the normal load. Cage
fracture and seizure sometimes occur for this same .
reason. S EEENEE
Roughness of — 0.8 1.6

For normal operating conditions, a turned finish or
smooth bored finish is sufficient for the flitting
surface; however, a ground finish is necessary for
applications where vibration and noise must be low.
The accuracy and surface finish of shafts and
housings for normal operating conditions are listed
in Table 6.5.

20 Miniature Ball Bearings

fitting surfaces Ra

#iE Remarks

EREB—RFFERFE RRAREE, BEEFREITER.
This table is for general recommendation using the radius measuring method. The basic tolerance (IT)
class should be selected in accordance with the bearing precision class.



6.2 AN AR

Bearing internal clearances

WMATESRPHNARERIZNES S0, B
&, BRE, KAFHEANME. BILHEE EHEAR
B, afa, B AR AROS R P RR B F R Rk

EEGHIN R

ISCHIET AT FRNAIMIER, HBENR

6.6,

FHNRENHEERESFEA AR TR
SENEELEEEAMERELERSK, LA

BIEFRENLAE,
(BER6.68%2)

MINIATURE BALL BEARINGS

The internal clearance of ball bearings greatly influences their
performance, including fatigue life, vibration, noise, heat generation,
etc. Consequently, it is necessary to select the proper clearance
considering the bearing fit, load, speed and operating temperature.

ISC provides clearances in six steps as shown in Table 6.6. To obtain

accurate measurements, the clearance is generally measured by

applying a specified measuring load on the bearing. As a result, the

measured clearance is always slightly larger than the theoretical
internal clearance by the amount of elastic deformation caused by
the measuring load. The theoretical internal clearance may thus be

obtained by correcting the measured clearance by the amount of
elastic deformation (refer to Table 6.6 Remark #2)

6.6 /NEUFN R B IR R 1R @ N BB iE R

Table 6.6 Radial internal clearances in extra small and miniature ball bearings. i
SRR & Remarks
MFPRIDS 1. AR AEREBIHERR A MC3.
Clearance symbol MC1 MC2 MC3 MC4 MC5 MC6 The standard clearance is MC3.
2. ERANERRENER, ABMNLETRN
BN BX | BN BX | BRI BK | B BRK | BN BKX | ®) BRK  EBEE
pid min  max min  max min  max min  max min  max min  max  To obtain the measured value, add
Clearance thocvirrect\on amount in the table
0 5 3 8 5 10 8 13 13 20 20 28 '
paine B © 2.5N {0.25kgf}
FPRIDS INEUIK © 4.4N { 0.45kgf}
Clearance symbol MCl1 MC2 MC3 MC4 MC5 MC6 The measuring loads are as follows:
For miniature ball bearings 2.5N
3 = {0.25kgf}
HFIREIE 8 X 1 1 1 1 2 2 For extgra small ball bearings 4.4N
Clearance correction {0.45kgft

T6.7NHEEANMHERIEESEE.
NEFEE IR BRI FRRYIE , B SISCEX R,

Table 6.7 shows the criteria for selecting the radial clearance for extra small and
miniature ball bearings.

For reference purpose, selection criteria of radial clearance is shown in Table 6.7.
Please consult with ISC for special radial clearance.

&6.7 1ZEHERE N ETEA]

Table 6.7 Selection of radial clearances

AE X T HARER HERIES g5
Typical application Requirement Clearances symbol | Remarks
BEERM, ARBNERS © FLFAEFH N
HiH 53R Small bearing clearance is required with no preload. MC1
EREmmnaS © HIEATRN. ° ERUBEE.
Shafts for precision gear, Low axial load. MC2 Avoid interference fits.
servo-mechanisms, stepping motors, © o0 = e I T
other low-speed applications High axial rigidity is not required.
3 , o BIRERHE,
LR FE DA Low frictional torque is required.
RIEFRATHEE S © HEAFTE, MC3 ° BN L BRI RES.
Synchros, gyro gimbal radial bearings, Axial load and rigidity are normal. MC4 Avoid interference fits in most applications.
Video cassette recorder drum spindles, © FhE A,
computer disk spindles, polygonal mirror High axial rigidity could be normal.
scanner motors, other low or
medium-speed applications
gﬁﬁgﬂﬁﬁ%'ﬁ?@'m o BRI ERFHE
B KT o g S ) . ® i i SR SR E
BERE, RS Extremely low frictional torque is required. M Eiﬂfﬁxﬂﬁiﬁifﬁsl nizidjustable
ERFRES RS RENSE ° HEARER. G5 of Spring preload 1s used
Gyro rotors, gyro gimbal thrust bearings, | High endurance and high axial rigidity are required. MC6 o .

fan motors, vacuum cleaners,
other high-speed and high-temperature
applications

© HFEHEAINE.
High axial rigidity is required.

Interference fit may be allowed.

Miniature Ball Bearings
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| 7. 5858 Lubrication

7.1 EEREBRN
HMACEBNBNEAT D MARNIR ERNER, &
BA LE 3R B R 8B RITHRAIIT .
(MBVERNER
ERHMANAER, Bif, RIFEEMEEEHM
HER , RBh LB R, /D E R ER.
Q)EREFFin
HANARMES S0, SRAENPNEREERT D
HABRNRHEMER. R 2 EBFIER, ABEREEERNE
MmESEmESTE,
(3)EZARBERI B RS ED
TETEE T LS BB T = £ 0 #A LA K S ERE A\ O R BE
FEHUHBEREUFS A, LIRS IE AT #4, F AL AR RIA
BMHk.
(4)ELftn
BFIERYANBHAANL, FIEFUNBHOEESE
MR,

7.2; 8 AE

(N)i@eRgiaE
FEHE(DD,VV)UNRBRFR(ZZ1, ZZ)HHE
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7.1 Purposes of lubrication

The main purpose of lubrication is to reduce friction and
wear for inside of bearings that may cause premature
failure. The effects of lubrication can be briefly explained
as follows:

(1) Reduction of friction and wear

Direct metallic contact between the bearing rings, rolling
elements and cage is prevented by a lubricant film.

(2) Extension of fatigue life

The rolling fatigue life of bearings depends greatly upon
the viscosity and film thickness between the rolling
contact surfaces. Sufficient film thickness prolongs the
fatigue life while film thickness shortens it.

(3) Dissipation of frictional heat and cooling
Circulating lubrication may be used to carry away
frictional heat or heat transferred from outside the
bearing.

(4) Others

Adequate lubrication also helps to prevent foreign
matter from entering bearings and guards against
corrosion and rust.

7.2 Lubricating Method

(1) Grease lubrication

Sealed (DD, VV) or shielded (ZZ1,ZZ) bearings are
generally factory-packed with the proper quantity of
good quality grease and can be used as delivered. More
than the normal amount of grease can cause heat
generation or grease leakage. Generally ISC packs less
than half of the free internal space inside bearings.

Since the brand of grease affects bearing performance,
ISC usually recommends those shown in Tables 7. Among
them, NS7 grease is often used as the standard grease
for many applications. Besides those listed in the Table,
many other brands are available. For assistance when
selecting grease, please consult ISC.

(2) Oil lubrication

Oil lubrication is used under conditions where
satisfactory performance is difficult to achieve using
grease, for example, when extremely low torque is
required or for high-speed operations. Particularly in the
case of gyro-gimbal and synchros which are largely
affected by frictional torque, a low viscosity oil is used.
Oil mist or oil air lubrication provides low heating due to
agitation and also superior cooling of the bearing. AF2
oil (MIL-L-6085A) is used as the standard oil of ISC.
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Table 7 Grease
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SRS EHmME ERERER (C) 3
}'fggﬂﬂ 2R Hftih BAWE | 40C(csH) | Working HSHE ﬁiﬁ‘@
Thickener | Base oil Consistency | Base oil viscosity | Temperature Characteristics -
cleete at 40°C(cst) Range (C) applications
e [TZREEE
ZEREE+—FE - ,
NS7 Polyol ester + Diester 250 24.1 -40 ~ +130 | Wide
temperature range
NN Z31[
BB+ S TR R | RSk
NSC Alkyl diphenyl ether + 235 53 -30 ~ +140 lde ARV =S
Polyol ester temperature F_an mot_o_r for
HER range air conditioner
Lithium -
soap ﬁ*§+:@§ Jm * L3
PS2 Poly-alpha-olefin + Diester 275 15.9 -50 ~ +110 | Low temperature
Low torque
rh+EE Wi
LG2 Mineral oil + 199 32 20~+70 | BBE
Poly-alpha-olefin
Wiz _ St =5
ECE Poly-alpha-olefin 235 30.5 -40 ~ +150 Conductive Office appliances
N BReEE | RHXE
AHQ PR BRI 3 250 100 -40 ~ +180 | High temperature | B3k
Tetraester oil ; :
High speed Cooling fan motor
R Syttt
EA2 Poly-alpha-olefin 243 47.3 -40 ~ +150 High temperature
High speed
12 EEESE
EA7 Poly-alpha-olefin 243 46 -40 ~ +150 | High temperature
RE High speed
Urea S (e
EK3 SD VT 220 47.6 -40 ~ +150 | Anti-chemical
ynthetic oil
attack
e ERL-=iE
LGU Poly-alpha-olefin 201 95.8 -40 ~ +120 Low refuse
High temperature
I BRER | RHNE
MLS Poly-alpha-olefin 232 68 -40 ~ +150 | High temperature | DhiA
High speed Cooling fan motor
U— =EH ESHMRRE
kew | PTFE I 280 420 20 ~ +200 | figh Heat rol for ofice
Py temperature | appliances
EEaR | mEiE
Aluminum &2 - BmEBIE | Food
RLS complex Poly-alpha-olefin 280 150 0~+120 | Food grease processing
soap machinery
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8.1 Bearing Life

The various functions required of rolling bearings vary
according to the bearing application. These functions must
be performed for a prolonged period. Even if bearings are
properly mounted and correctly operated, they will eventually
fail to perform satisfactorily due to an increase in noise and
vibration, loss of running accuracy, deterioration of grease, or
fatigue flaking of the rolling surfaces.

Bearing life, in the broad sense of the term, is the period
during which bearings continue to operate and satisfy their
required functions. This bearing life may be defined as noise
life, abrasion life, grease life, or rolling fatigue life, depending
on which one causes loss of bearing service.

Rolling fatigue life is represented by the total number of
rotations at which time the bearing surface will start flaking
due to stress. This is called fatigue life. Even for seemingly
identical bearings, which are of the same type, size, and
material and receive the same heat treatment and other
processing, the rolling fatigue life varies greatly even under
identical operating conditions. This is because the flaking of
materials due to fatigue is subject to many other variables.
Consequently, “rating fatigue life”, in which rolling fatigue life
is treated as a statistical phenomenon, is used in preference
to actual rolling fatigue life.

Suppose a number of bearings of the same type are operated
individually under the same conditions. After a certain period
of time, 10% of them fail as a result of flaking caused by
rolling fatigue. The total number of rotations at this point is
defined as the rating fatigue life or, if the speed is constant,
the rating fatigue life is often expressed by the total number
of operating hours completed when 10% of the bearings
become inoperable due to flaking.

8.2 Basic Dynamic Load Rating and Fatigue Life

The basic load rating is defined as the constant load applied
on bearings with stationary outer rings that the inner rings
can endure for a rating life of one million revolutions. The
basic load rating of radial bearings is defined as a central
radial load of constant direction and magnitude.

The basic dynamic load ratings C are listed under Cr for radial
bearings and Ca for thrust bearings in the bearing tables. The
following relation exists between bearing load and rating
fatigue life:

Where L=Rating fatigue life (10° rev.)
P=Bearing load (equivalent load) (N), {kgf}
C=Basic load rating (N), {kgf}

In the case of bearings that run at a constant speed, it is
convenient to express the fatigue life in terms of hours. By
designating bearing speed as n(min”), the relation is obtained
as follows.
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The equivalent load P on radial bearings may be calculated
using the following equation.

P=XFr + YFa

Where Fr:Radial load (N), {kgft
Fa:Axial load (N), {kgf}
X:Radial load factor (Table 8.1)
Y:Axial load factor (Table 8.1)

8.1 FLAERIAMMITEZRLL Table 8.1 Radial and axial load factors

Fa/Fr=e MiE Fa/Fr>e Bi&
Cor/Fa X v X v e
5 1 0 0.56 1.26 0.35
10 1 0 0.56 1.49 0.29
15 1 0 0.56 1.64 0.27
20 1 0 0.56 1.76 0.25
25 1 0 0.56 1.85 0.24
30 1 0 0.56 1.92 0.23
50 1 0 0.56 2.13 0.20

s RMAFEL Cor/FatEiA S JISHISOMBTRE.

8.3 BEAREMNENIEFRMNE

S KNEEUN A SR EEREHE L, WK
HEHES™EBHMNKALER,
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BEAXABTEAEREZINRAN AR NN E R i
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(428kgf/mm2) BEEit N FIRER T &

Al i N A= EN NN EN D KATEE, 98
NEKBERENO0.00015. BEXBERMECOTEMARTR
. mlEIEE ACor, #AMARTACoa,
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MFZERAFEMNNERS N EBZMEB R ™48
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Po=XoFr+YoFa
Po=Fr
H Po: HEFWEE(N), {kgf}
Fr: ZAWE(N), {kgf}
Fa: #m@&E(N), {kgf}
Xo: ZAEFNEE 0.6
Yo : sRiE@ARE 0.5

HMAMBTNEERTERRAARABERES M
ERBBRNFHURMAERREERES.

NERWNTEFIHENERZENBBRITHERLY
fSETHUTANE R, —iRAAB XN sEN XM

fs=Col/Po

Y Co: BX@MEMRE(N), kgf}
Po: HEF@AE(N), {kgf}

HAMBEAZHF Running Condition fSHTTBR Lower limit of fs
BATREREMEEMNIBRT Low noise applications 2
BRI M ALEHERT Vibration and shock loads 1.5
EEIZHESEMHT Standard running conditions 1

8.3 Basic static load rating and static equivalent loads

Since rolling bearing is a high precision part, its handling should be
carried when subjected to an excessive load or strong shock load,
rolling bearings may incur a local permanent deformation of rolling
elements and raceway surface if the elastic limit is exceeded. The
nonelastic deformation increases in area and depth as the load
increases, and when the load exceeds a certain limit, the smooth
running of the bearing is impeded.

The basic static load rating is defined as that static load which
produces the contact stress of 4200MPa (428kgf/mm: - ball bearing) at
the center of the contact area between the rolling element subjected
to the maximum stress and the raceway surface. In this most heavily
stressed contact area, the sum of the permanent deformation of the
rolling element and that of the raceway is nearly 0.0001 times the
rolling diameter. The basic static load rating Co is written Cor for radial
bearings and Coa for thrust bearings in the bearing tables.

The static equivalent load is a magnitude of the static radial load which
causing the contact stress, equivalent to the maximum contact stress
occurring under actual load conditions, on a center of the contact
between the rolling element and raceway under maximum load.

The static equivalent load of radial bearings is taken as the larger value
of the two values obtained from the two equations below.

Po=XoFr+YoFa
Po=Fr

where Po: Static equivalent load (N), {kgft
Fr: Radial load (N), {kgf}
Fa: Axial load (N), {kgft
Xo: Static radial load factor 0.6
Yo: Static axial load factor 0.5

The static equivalent load allowed for bearings varies depending on
the basic static load rating, requirements of the bearings and bearing
operating conditions.

The allowable static load factor fs for review of the safety factor
against the basic static load rating is determined by following equation.
Generally recommended values of fs are shown in the chart.

fs=ColPo

where Co: Basic static load rating (N), {kgft
Po: Static equivalent load (N), {kgft
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The speed of rolling bearings is subject to certain limits.
When bearings are operating, the higher the speed, the
higher the bearing temperature due to friction. The limiting
speed is the empirically obtained value for the maximum
speed at which bearings can be continuously operated
without failing from seizure or generation of excessive heat
consequently, the limiting speed of bearings varies depending
on such factors as bearing type and size, cage form and
material, load, lubrication method, and heat dissipating
method including the design of the bearing’ s surroundings.
The maximum permissible speed for contact rubber sealed
bearing (DD type) is determined mainly by the sliding surface
speed of the inner circumference of the seal. Values for the
limiting speed of bearings lubricated by grease and oil are
listed in the bearing tables. The limiting speeds in the tables
are applicable to bearings of standard design that are
subjected to normal loads, i.e, C/P=12 and Fa/Fr=0.2
approximately. The limiting speeds for oil lubrication listed in
the bearing tables are for conventional oil bath lubrication.
When speeds are more than 70 percent of the listed limiting
speed, it is necessary to select an oil or grease which has
good high-speed characteristics.

When the required speed exceeds the limiting speed of the
desired bearing, then the accuracy grade, internal clearance,
cage type and material, and lubrication, must be carefully
studied in order to select a bearing capable of the required
speed. If all these conditions are considered, the maximum
permissible speed may be higher than the limiting speed
listed in the bearing table. It is recommended to consult ISC
regarding high-speed spplications.

10.1 Preload

A pair of axially loadable bearing is to be loaded in advance
in the axial direction F. This is called "Pre-loading”. Bearing
has an internal clearance. Pre-loading reduces this clearance
and elastic contact of ball and raceway occurs. By the result,
the bearing does not have a looseness due to the clearance,
which leads to the reduction of vibration and noise when
rotating. Moreover, this contributes to the higher rigidity of
the bearing. However, excessive pre-loading causes the
increase of friction moment, heat generation and seizure of
the bearing. In order to avoid this, optimum selection of
pre-loading level and method is highly recommended.

10.2 Effect of Pre-loading

1. Maintains the bearings in exact position both radially and
axially and also maintains the running accuracy of the shaft

2. Increases the bearing rigidity

3. Minimizes noise due to axial vibration and resonance

4. Prevents sliding between the rolling elements and raceway
due to gyroscopic moment for high speed application

5. Maintains the rolling elements in their proper position with
the bearing rings
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10.3 Pre-Loading Methods

Position pre-load and constant-pressure
pre-load are available for pre-loading methods.

Constant-pressure preload

Constant pressure preload is achieved using a
coil or leaf spring to impose a constant
preload (refer to Fig.10.1).

Even if the relative position of the bearings
changes during operation, the magnitude of
the preload remains relatively constant. For
example, this methods is effective for
dimensional defect due to the temperature
change. On the other hand, this method
requires the additional parts and space for
spring element. Rigidity is lower compared
with the position preload.

Position Preload

A position preload is achieved by fixing two
axially opposed bearing in a position to
impose a preload and their relative position
remains unchanged while in operation (refer to
Fig. 10.2). For example, bearings are fixed in
the certain displacement positions set by the
spacer dimension or bearing width. This
method offers higher rigidity. On the other
hand, preload amount varies depending on
the dimensional defect due to the
temperature change.

10.4 Preload Amount and Direction

Since preload amount is a decisive factor for
elastic contact status of rolling elements and
raceway, excessive preloading leads the
bearing to abnormal heat generation, increase
of friction moment and decrease of fatigue life.
On the contrary, insufficient preload causes
rigidity loss, preload loss due to the outer load
and vibration. ISC, from past experiences,
recommends preload of 0.5% of Cr for the
application of small motor which requires long
lasting durability. Preload of 1.0% of Cr is
recommended for the application for
mechanical parts which requires higher
rigidity. Other factors such as outer load and
self weight are also important to decide the
preload amount.

Preload direction has two types, back-to-back
matching (Fig. 10.3) and face-to-face
matching (Fig. 10.4). Back-to-back matching
DB holds higher rigidity when moment load is
in effect. However, in the case of misalignment
due to poor accuracy of the housing, it tends
to carry higher internal load. Face-to-face
matching DF has relatively lower rigidity
against moment load. However the effect of
misalignment, due to the housing accuracy
and shaft deflection, is relatively low for this

type.
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The bearing rings and rolling elements of rolling bearings
are repeatedly subjected to high pressure with a small
amount of sliding. The materials used for the rings and
rolling elements must therefore have the following
characteristics:

-High rolling contact fatigue strength

-High hardness

-High wear resistance

-High dimensional stability

-High mechanical strength

Other characteristics, such as ease of production, shock
and heat resistance, and corrosion resistance, are required
depending on individual applications.

The material used for the rings and balls in miniature ball
bearings is either bearing steel or martensitic stainless
steel. The chemical composition of each is shown in Table
11. Bearing steel provides a longer fatigue life because of its
high hardness, and it is also superior with respect to
running noise and torque. Stainless steel has good corrosion
resistance and its hardness does not decrease at high
temperature. Therefore, it is used in applications where
corrosive elements exist or where operating temperatures
are unusually high.

ISC uses vacuum degassed bearing steel designated by
Japanese Industrial Standard (JIS) as SUJ2 (equivalent to
ASTM A295 52100). Its stainless steel is JIS SUS440C
(equivalent to SAE J405 51440C) produced by using the
Electro Slag Remelting Method (ESR).

ISC selects bearing steels containing a minimum of oxygen,
hydrogen, nitrogen, and hydrogen-compound impurities. The
rolling fatigue life of bearings has been remarkably
improved using these materials combined with the
appropriate heat treatment.

Regarding stainless steel bearings with reduced noise,
please consult ISC.

R SRBEHARRTHROEERD (EE/MT)

Table 11 Chemical composition of high-carbon chromium bearing steel and stainless steel

= xeE *Z/5 (%) Chemical composition (%)

Standard Symbol C Si Mn P S Cr Mo
- - 0.5 AT 0.025 XF | 0.025 XF - 0.08 IT

JIS 4805 SuUJ 2 0.95~1.10 | 0.15~ 0.35 max 0.5 max 0.025 max 0.025 1.30 ~1.60 max 0.08
- 1.00 F 1.00 XF | 0.040 IR | 0.030 LT ~ 0.75 IR

JIS 4303 SUSARIE | g1 A max 1.00 max 1.00 max 0.040 max 0.030 B~y max 0.75
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| 12. 5%$ZHE Choosing the bearing type
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For the right bearing selection, the following requirement
needs to be clearly identified first: applications, mechanism,
dimensions, term of use, features, and durability.

Then, the bearing type shall be determined based on the
allowable space & dimensions.

As for durability, the fatigue life is normally taken into
consideration but other various conditions also need to be
considered from different points of view such as premature
failure due to grease deterioration, wear, and noise.

Depending on the application, special considerations for
bearing internal specifications may be required such as
running accuracy, bearing internal clearance, cage types,
seal/shield type, and grease type.

The general flow of bearing selection is shown below. In
actual practices, bearing specifications & types are selected
with the consideration of past results and most important
mechanism for the application.

If you look for bearings to be used in newly designed
devices or special environment/terms of use, it is
recommended to consult ISC.

Miniature Ball Bearings 29



Term of use, condition,

&, AR FITEKNSa M IE6E

durability & mechanism

A

A

y

WA - A RY

Bearing type/dimensions

A

y

MEREEEFR, NE

Bearing accuracy class, tolerance

A

y

pritzd

Func

T48E

tions

A

y

Lubric

prig NN

ations

'

Problem case &

AlVTESUIPSPOE S

countermeasure

A

y

1 F

73iE

Handling

30 Miniature Ball Bearings

® FiE, SOV AR 2= (5]

o ERRM(HE, BE, %K)

® EKIERE

o iz, BN

- Applications, allowable space

- Term of use (load, temp, running speed)

- Functional requirement
- Marketabilty, Economical

o EMERFG0 g24m
® FHEME 25|
® {RFIHR g11m
® friE 551071
® S 528
- Dynamic load & durability pg.24
- Static load pg.25
- Cage pg.11
- Seal/shield pg.10
- Raw material pg.28
o RIYBE, OERE g12m
® IR B S kRS 187

- Dimensional accuracy,
Running accuracy pg.12
- Fits and internal clearances pg.18

® AERiERR %21 |
® ik %26 T
® FIFHEH 5526 71
® LIS T IR T

- Internal clearance pg.21

- Preload pg.26

- Allowable speed pg.26

- Design of shaft & sleeve

® SRR FMAYFE %22 W

o HBREEMBARSN

- Grease/Oil type pg.22
- Grease amount, filling form

® x13.1
- Table 13.1

® TRIFHIRFF

L ==

® ZRMEXRRYT

- Procedure for mounting /  pg.34
dismounting

- Tooling
- Fitting size/dimension

34 ™



MINIATURE BALL BEARINGS

R12 FMHR
FRERALIRERNSE,

Table 12 Condition table

Use this as reference when deciding the bearing type and specifications.

S| iR
Item Details
&
Use
AT iz (0] mm | ¥
Shaft Shaft diameter [} mm | Material
R~ blias ke (0] mm | #5
Size Housing Bore diameter [0} mm | Material
Hh mm
Distance between shafts mm
ZaEE N
S Radial load N
Load HMEiE N
Axial load N
R R AERE C
perating Temperature Ambient temperature C
conditions
min- (rpm)
R min+ (rpm)
Revolutions CIPEREEE) CIShRFE B
[JRotating inner ring [JRotating outer ring
Mt B ]
HEE B Durability hours
=K . 3=k LHERHE OmEH, k2 am
Required function, Egl":tﬁb ) []Quietness [JLow torque [[JCorrosion and chemical resistance
lfe'span Especially important ERRek Ot WES
[JFood safety [JImpact resistance  [[INon-magnetic
&
Preload DOREmE LISME TR
[Inner ring preload [JOuter ring preload
EIBER? oA
Controlled
substance
(s O=RE, [REE
[impact [JHigh humidity, Low humidity
L= S (%8, AEEMN [IZExh
(SRS ERATRE N ERNGE [CJMoment, Misalignment [Vibration
) At here, o
Notable operating | | oaing condition etc | JELE Cioken, athen
environment [Vacuum CJUnderwater, In liquid
I 23578 CIEH b
[JDust environment [JOther

MEMO
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| 13, HFRIRGEGIREISE Examples of bearing damage and countermeasure

PRMANNNBRS, AR MBIRNBER, TEMN

IERFIRERRRRRH

R EFE LA R FH T E T RE.
BEREELENRANBAFENS, @BIURBFE

RE,

EIFARKREERFIURI R,

&®13 RENIERTIAES

Causes of abnormal performance of product/device or
damages of ball bearings can be identified by the
observation of failure modes or conditions.

After taking the countermeasure on abnormality, ball
bearing performs in the best condition constantly.

In addition, abnormal conditions/failures can be prevented
by implementation of corrective actions.

Examples of failures and countermeasure are listed as
follows.

Table 13 Symptoms or conditions of abnormality

HER R FEHMRE xR
Symptoms or conditions Main possible reason Example of corrective action
JEBRERIRIE (B R ) ERTANEERE
Lubrication (grease): amount/type Review the grease configuration
FEE T 5REZHR R Bingit, EMAEAR
= Interference with peripheral parts Review the design/assembly method
smEa | o E . O N——
RREE | g@Eak | FILEBEEERY) B, IR R
otation No rotation or | Insufficient lubrication (generate abrasion powder) | Review the grease configuration, increase the grease amount
high friction -
RN E R, mEERM4
RAEBESmAE Check the condition of load & rotation
Flaking (due to metal fatigue) TR AREE DB &
Select bearings that is capable to withstand high load
BESHHIR ERASTHNRT (ERE)NitH
Resonance of components Review dimensions (thickness) & material of components
SR AR, BRE
Review the handling of bearings, assembly methods
MNES neEELmRER P, ce g = N
Regulatory Brinell impression on the raceway E%ﬁm?ﬂléﬁﬁfém%%ﬁ}]E’\JEE@(EEH[_]EIEFEEWE)
noise Review the process flow after bearing is installed
(eg. Is the static load given?)
NEERSYT=EMERE BN R R AN EE TR, 1BIPL R
e Scar on the raceway due to foreign Review the environment condition where bearings are installed.
",\5]55“ substances Add dust-proof mechanism
oise
FENE MEEREERSFERERIGANEE
Insufficient preload Review the preload amount based on the condition of load & rotation
B\ ST BH MR ERRO BB, BN E8E
MK ES ’Sttb k";' ; bst Review the environment condition where bearings are installed.
== uck foreign substances Add dust-proof mechanism
Irregular noise
SR AR LA fE AR
MIRF= DR EERERYANE BLMELTKNFE)
Scars on the ball Review the assembly process and surrounding environment
(eg. entrance of any foreign substance?, excess load is given?)
PMIERiE RS K RNPIER B B
Excessive ball clearance Make the ball clearance smaller
EESTE MEEREESFHRERIGANEE
Not suitable preload amount Review the preload amount based on the condition of load & rotation
R s EF R NAATHORTAERAE(FL
Misalignment Dimensional tolerances of components (fitting); review the assembly flow
SO BN TAAE
NEEE EMIEERES R, AEANBERIEEG T BAE
Deformation of raceway Review machining accuracy of shaft or sleeve (roundness),
adhesive process, fitting tolerance (for press-fit)
HEREMELUNRETNES BHNEFEBE
Inappropriate grease type & amount Review the grease configuration
mE BTt

Rising temperature

HREE

Overload

ERAFENESNHASIZERCMITER
Select bearing that can be withstand the high load;
review the fitting condition

i

Grease leakage

HEBREMELUREBTEY

Inappropriate grease type & amount

bt e b

Review the grease configuration
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| 14. {TERT  Running trace

HREGEN, ROMNENNEE LB S H AR
TERL, BHIERE . JZBHTERTRKAE AR F
4, B UL E BRI 0+ 0 Do

FAMBITERTA UM HHARS AR ATEE.

MMRTEREREESHABR B ZIHNE
ERRRENREZECELILIAEF, BEMMHAIRMNN
RE . R4 DIRMARBE AR FMERTENTE

TR

(a) AR E O AR M E A 2 —RITERL.
(e) ~ (h) FRRITERL AL AT REIMPNERN 5

R HIBIF o

*&14 Table 14

MINIATURE BALL BEARINGS

When rolling bearing operates, raceways of inner & outer
rings discolorates due to repeated cycle stress of rolling
elements. However, it is normal.

The load condition can be estimated by observing the
running traces. Therefore, if the bearing needs to be
unmounted, it shall be unmounted with extra care.

By observation of running traces, it is possible to check if
the excess load was given or the fit was loosen.

Therefore, it will be the clue to find causes of bearing
damage. As for deep groove ball bearings, example of
running traces generated due to excess load are illustrated
in Table 14.

(a) Example of general running traces when the shaft rotates
and axial load is applied to the bearing.

(e)~(h) These running marks can cause of short bearing life
in most cases.

a) NEEEE S E O HE
B3 EIK BT E
a) Inner Ring Rotation or

Outer Ring Rotation
One Direction Axial Load

b) REE%
RaEE

b) Inner Ring Rotation
Radial Load

o) RE L% d) RE O
FREER HIFETEE (HFEM)
HEEE d) Inner Ring Rotation

©) Inner Ring Rotation Moment Load (misalignment)

Radial Load and Axial Load

e) NEE%
HMEREED
RSB

e) Inner Ring Rotation

Axial Load and
Misalignment

f) NEE
AP BB E R
(BHHRARIE)

f) Inner Ring Rotation
No Clearance in bearing inside
(minus of operation clearance)

o

g) NEE% h) ShEIEI%%
ShE AR RaEE

g) Inner Ring Rotation h) Outer Ring Rotation
Ellipse Housing Radial Load
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| 15. #7R(EAHA  Handling of ball bearing

15.1 EALERESRS
WANEEONESHE EEALAT TR,
ARIFRMARS MM, EEA L FUERATLA

(1 HERUREAEZSHG RS ES(ABLEREER
M)

(2) Zo/)\iCME P e 7 (3B 92 45 T 52 R RO R )

(3) AXREEHFRHMARTERAEIAENTRERT
BT AR FHEABRM)

(4) e RS EMETHMA L(ERFESF KBRS
HEFTHE) NEERBESEAERESHEF
TERSHER)

15.2 HERBR
PARMANEI R M ANBEER, SR MEaE
HIt ARR I T HRBANEWRIEZ,

(M BARERERBMEANSHRELARTHLEN
RS

(2) IANEXRZBHENRTURERE

QIARFEDETHAERIERNER)
KEEAFEERAR, BFRDRME AN S ITFHRE
—f%7£0.0006~0.003rad(2'~10" ) MMANSE
NI ERIFSREOT

(4) AEHA SR IACHERZENOEHZIENR)

HMANARTEZ-—REMOLENFERRS, NEMH
ELRES, MIMNEHIIN T REZERES.

15.3 BRNEE

BEWKE, ABNETERAE, AT EHRE (D
BB REITAMR5.1.
ERENERNREAR, BIAFLTE, RERE
LU AR

HERERAMLMRIBFESIRE5.2,
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15.1 Precautions for proper handling

Since rolling bearings are high precision machine parts,
proper handling with precautions is required.

To achieve their expected performance, ball bearings
must be handled accordingly.

(1) Keep bearings and surrounding area clean (prevent
the entry of dust and dirt)

(2) Careful handling (Avoid heavy shocks)

(3) Use the proper equipment/tools when bearing is
mounted/unmounted (general tools may damage
bearings)

(4) Pay attention to prevent from dust/dirt (Prevent from
perspiration on the hands and various contaminants
by wearing gloves or finger cots)

Pay attention to corrosive gasses (Since perspiration
on the hands and various other contaminants may
cause corrosion)

15.2 Mounting

The method of mounting rolling bearings strongly affects
their accuracy, life, and performance, so please follow
the standard procedure with respect to the following
items.

(1) Cleaning/removing the excess oil of the bearings and
related parts

(2) Checking the dimensions and finish of related parts

(3) Mounting procedure (Make sure to be free from
overload and heavy shocks when they are mounted)
The acceptable tilt of deep groove ball bearings is
generally 0.0006 to 0.003rad (2" to 107), depending
on the conditions of use.
Refer pg. 6 for the fit between inner/outer ring

(4) Inspection after mounting (ensure the smooth running
& no wobbling)

As bearings are usually used on rotating shafts, the inner
rings require a tight fit and outer rings to sleeve requires
loose-fit.

15.3 Operation Inspection

After the mounting has been completed, operation
inspection (running test) should be conducted to
determine if the bearing has been mounted correctly.
Procedure of operation inspection is as stated in Table
15.1.

If any abnormality is found during the test operation, it
must be stopped immediately and bearing and
surrounding area should be inspected.

As for causes & countermeasures, refer to the Table 15.2.



®15.1 EEGR(O¥%EE)SE

MINIATURE BALL BEARINGS

Table 15.1 Operating inspection method (rotation check)

BREA

Operation procedure

mEIE

Inspecting item

Fhiz

FaRIEBOEE,
E¥NERD TR ENIEEN AT
Manual operation

Turn the shaft by hand. If there is no abnormality,
powered operation may be started.

ELER (R, R ERFAE)
° IEIE*Z-?H%ETYJ (REFETRAE)
® HEETK(RERT/NFHEFKIRESE)
- Sticking (due to contaminants, scar, brinelling)
- Wobbling (due to mounting problem)
- Excess high friction (due to extremely tight clearance, mounting accuracy)

[papet

KA AL EFFI0%%) , (BI8N LT EHE
HIIAEEEEIRNS TRENIEUERR T EN
FHT BIARERE.

Powered operation

Start slowly with no road and gradually increase the speed,
load, etc to the normal levels and the operation should be
observed. Then if there is no abnormality, continue to run
the rated operation and observe the conditions.

EEM,

WINELRERS

KERE (HMEAFERE)NEL
mINELED)

HBREREREE

Check if there is abnormal noise
Trend of Machine temp (Bearing temp)
Check the vibration

Leakage of lubricant, discoloration

&15.2 RENGRRASNRAERENR

Table 15.2 Causes of and Countermeasures for Operating Irregularities

BRI

Irregularities

HENREA

Possible causes

MR

Countermeasures

HBREE S

Excess amount of lubricant

IF!‘Z/I\/@/EH LE%ﬂﬁ
Reduce amount of lubricant

HBERNETES

Insufficient or improper lubricant

ERESREBRENERE

Correct the amount of lubricant, select another lubricant

REEE

Abnormal load

SEEE LA

Abnormal

BIESBES, 0RMAIER, AEMES

Improve the fit, internal clearance, preload, etc.

temperature rise

HETR

Incorrect mounting

WEMD IENTIRE, MERREE , NEREKTTE
Improve the machining accuracy and alignment of shaft and sleeve,
accuracy of mounting method

EEREEE

Creep on fitted surface

IS BER  BEHDRINT

Review the fitting accuracy, correct the shaft and housing

ESPN mERER ERHIK, R AN A
Vibration Brinelling Replace the bearing and use care when handling bearings
HE E2bidibr
Flaking Replace the bearing
) BIEMD ISR ARUENERE.BE, BRE, BHER
MOV e HAETR SENERENTTE

Shaft runout Incorrect mounting

Correct the perpendicularity, roundness, cylindricity,
concentricity of shaft & housing, perpendicularity & parallelism of spacer

SUNR

Penetration of foreign particles

BRMA, BASEN EEHRES

Replace or clean the bearing, improve the seals

HBEES, RYAR
FEERN, ARE

Too much lubricant penetration
by foreign matter or abrasion chips

HB AR

Leakage of lubricant

HEE KB, A0 T R

Correct the amount of lubricant, replace the bearing
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15.4 ¥7&KI1HBA  Handling of ball bearing

E15.1 HRREN NN TEE
Fig 15.1 How to push in ball bearings

QR BT TREIF LKRA
Example for assembling to shaft Example for assembling to housing
IE = E %
Right Wrong Right Wrong
Eﬁbi\ @
ERE LRI, TESME L FEAN T, TESMNE EFEAN S ERE LN,
Press to inner ring Press to outer ring Press to outer ring Press to inner ring

[¥15.2 HE{EAREREN
Fig 15.2 Point to be noted when handling of ball bearings

IE % R

Right Wrong Wrong

S HAFIT, BT ER NEARF R A S5 TR 2 =T,

RREMEMES. Do not push in ball bearing with WSROI T,

Place ball bearing and shaft in slanted position. Align the center of shaft and Housing,

parallel, push in slowly with flat plate. when assembling Ball Bearing and
Housing at the same time.

E15.1 2. WR5IENZERHE

Fig 15.3 Assembly error by contamination, scar

MRMMINEEERY. R, TESSEHARRS TR
FItERERERENENIREAHITES.

ik, EEHMAK F
particle, metal powder etc.

WR.RE
Scar, Stuck

Cleaning fixing surface and removing burrs and scar are
required, ball bearing may slant or stuck if there are

contamination or scar on shaft or housing.
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MINIATURE BALL BEARINGS

| 16. S Unit Assembly

BB R HANBEIN LS H A SR m

Sub-assemblies of miniature ball bearings and precise components

o FiamREECE T ARHIEN S ERIKM A,

® B EFEREMARRAREHIRESEENEIRIT.

o SLMEREAR.

® BN AKEEMATEPHENMAE KU TERRSER N
H7.

® [RTIREIF MmN, FATE R DURIE & 6 75 3K IR At & Y A4
o

- Both products are equipped with our own high-precision ball bearings.

- The design is for maximizing performance by selecting the
optimal bearing.

- High-precision assembly is realized.

- Taking advantage of the strengths cultivated in bearing
manufacturing, we have achieved both high quality and low cost.

- Besides our original products, we will give shape to your various
requests related to the bearings.

R ES

Traction Drive

© EHMABRIRHAR /B R B RUE

o EHARFENMERIKMA, EER KK, BIEE S R iEFE it thgESCI
RS RIRDDo

® ERATAERMDMRENRF UM EAF,

- Equipped with miniature ball bearings. it is a small and lightweight reducer.

- Equipped with our own miniature ball bearing, energy loss is small and low
noise and vibration are achieved even at high speeds.

- It can be used for equipment that dislikes vibration and noise and small
robots, etc.

B4~

Liner Motion Products

® {FAMEAMNBE LG ™Mo

® RAMELEW, BRMBNZENAREFTAE,
® T HAENE LART, AL ERS R E,

- Use high precision ball bearings
- Achieves smooth, looseness-free motion by preloading
- Excellent quietness by the ball bearings are running on rail

MBISZIE A G H™m
Compact Support Unit

® EH ATEIHIHMEHE MR,
o FEL, ZTR3-8mmM IR BETASTEEAS 4,
o 28, /A, g EH/ B LSRR

- Use our own miniature thrust angular contact ball bearing
- Deliver industry’ s First 3~8mm miniature ball supported by screws
- Light wright & compact size contribute the down sizing
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38 Miniature Ball Bearings

CHAE MBS

Miniature Guide Follower

o RAMELEN, RENTREZENE,
© BT FURIRMR, BRI

® ERT/INEERRES.

- Looseness-free motion by preloading

- Low friction with ball bearings
- For Small Carrier devices

At B 4 43¢ 4 7K

Plastic Roller Bearing

® RAJISHIIE6ORIHA IR,

® RS fE AT REEEMES,

o SMERAIEIN IS M T ERE.

o BB SR, EHANAB XA BRI ERB AR S MO E 8
BEMRERTT

- JIS69 series bearing as standard

- Polyacetal resin

- Outer diameter of plastic resin is cutting finished and gives high precision

- Creep-free bearing: Creep-free ring is installed on inner ring to prevent from
the occurrence of creep between inner ring and shaft

RAEERREL M

Urethane Bearing

o BB HIEERMAS I MANIME L.

o SMEE I B IMEEE

o BKEREANERBRIEER. BEEEHSI0°£3")
® EATHRERRMNERZHIB

- Urethan Rubber is directly heat-sealed on bearing outside surface
- Grinding finished outer diameter gives high precision

- Polyether rubber (rubber hardness; HS90"+3%)

- Low vibration, Low noise

HH A A S m
Bearing with Shaft

o It ZRETI’RE LN IR,
o HENGHRHABERHTRE, EEIBE.
® BN FHEMOTHHMERE, MANHANARIZEEN.

- Delivers the products with ready-made from for quick mounting
- Controls interference by adjusting a clearance of press-fit bearing

- Stable Push-Out-Force between bearing & shaft by an adjustment of
interference
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16. HSH G unit Assembly

HMERT = Bearing Tables

I AR ER B A Deep groove ball bearings

BHRARMA  Single-row deep groove ball bearings
KRG BIFRDKMAE Metric series AfF1~4mm Bore diameter T~4mm ««««vvve-- 40 ~ 41
AR5~9mm Bore diameter 5~ 9mm -« e v v e 42 ~ 43
WHIRTY) BFRGRE Inch series A1R1.016~9.525mm Bore diameter 1.016 ~ 9.525mm - - - 44 ~ 45

HHENINBER AR HA Deep groove ball bearings with flanged outer ring
KAEIRF T ASMNEIRDERA Metric series NfE1~4mm Bore diameter 1 ~4mm -« .- 46 ~ 47
AE5~9mm Bore diameter 5~ 9mm - - - - - 48 ~ 49
HHIZR BN TER R Inch series  A121.191~9.525mm Bore diameter 1191 ~ 9.525mm - -+ 50 ~ 51

REIRY EABRDERMA Deep groove ball bearings with extended inner ring Inch series
A1£1.016~9.525mm Bore diameter 1.016 ~ 9.525mMmM =+« eveveevien, 52 ~53

HH RS FHEONBERE X aEk#A Deep groove ball bearings with extended inner ring, flanged  Inch series
AE1.191~7.938mm Bore diameter 1.191 ~7.938mMm  +«cev v 54 ~ 55

KRG EEREFRDERMA (SMTR) Extra-thin-section deep groove ball bearings Metric series
NRR10~15mm Bore diameter 10 ~— T5MIM  # ¢ ot v e e ot et ettnttten ittt eeesncnens 56

I W5 FRIRMIZA  Pivot ball bearings

W AR MA (BCFAY) Pivot ball bearings BCF
KR 0.81~8.12mm Bore diameter 0.871 ~ 8. 12MIM + v v v v v v vv v ettt ettt 56

I HEAIKHEIE  Thrust ball bearings

HEAERMA (FBY) Thrust ball bearings F

KR 2~10mm Bore diameter 2 ~ TOMM « e e e e e e eeeeeeneneeeeeeeeeeeeeeeeeneneennens 57
ARk A (F-MBY)  Thrust ball bearings with groove F-M
AR 3.2~10.2mm Bore diameter 3.2 ~ TO.2MM « «c vt v e et enntneeennnneeeennneeeennnnns 57

I I'E_llt,\]:ﬁjjﬁﬂflﬁ( (CROXY) Angular Contact Ball Bearings (CROXY)

MBIED MDA  Miniature Thrust Angular Contact Ball Bearings
1R 2~8mMm BOre diameter 2 ~ SMIM e v vt v vttt ettt ettt ittt ettt tne e eansen 58
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KEIRF B5FDRMAE  Single-row deep groove ball bearings (Metric series)

600ﬁ2Et\MRﬁ3Et B Bi Bi

600, MR r 71 7l
@1 (1] (@]
W?§ 1~4mm r ¥l | F
Bore diameter 1~ 4mm
3 S 38 =
[sl sy ()
P B R Brd R
Open type Shielded type Shielded type
zZ ZZ1
RS SMERS (mm) BARENE H A
Bearing numbers Boundary dimensions Basic load ratings
r*1 ri (*1
FHE  BLBD  EHED e e
Open Shielded Sealed min min
681 = = = 1 3 1 - 0.05 - 80 23 8 2.5
MR31 = = = 3 1.5 = 0.05 = 80 23 8 2.5
691 = = = 4 1.6 - 0.1 - 138 35 14 3.5
MR41X MR41XZZ = = 1.2 4 1.8 2.5 0.1 0.1 138 35 14 3.5
681X 681XZZ = = 1.5 4 1.2 2 0.05 0.05 12 33 1" 35
691X 691X2Z = = 5 2 2.6 0.15 0.15 237 69 24 7
601X 601XZZ = = 6 2.5 3 0.15 0.15 330 98 34 10
682 68227 = = 2 5 1.5 2.3 0.08 0.08 169 50 17 5
MR52B MR52BZZ E S 5 2 2.5 0.1 0.1 187 58 19 6
692 69222 = = 6 2.3 3 0.15 0.15 330 98 34 10
MR62 MR62Z2Z = = 6 2.5 2.5 0.15 0.15 330 98 34 10
MR72 MR7222 = = 7 2.5 3 0.15 0.15 385 127 39 13
602 60222 = = 7 2.8 3.5 0.15 0.15 385 127 39 13
682X 682XZ2Z = = 2.5 6 1.8 2.6 0.08 0.08 208 74 21 7.5
692X 692XZZ = = 7 2.5 3.5 0.15 0.15 385 127 39 13
MR82X = = = 8 2.5 = 0.2 = 560 179 57 18
602X 602XZZ = = 8 2.8 4 0.15 0.15 550 175 56 18
MR63 MR63ZZ = = 3 6 2 2.5 0.1 0.1 208 74 21 7.5
683A 683AZZ = = 7 3 0.1 0.1 390 130 40 13
MR83 = = = 8 2.5 = 0.15 = 560 179 57 18
693 69322 = = 8 3 4 0.15 0.15 560 179 57 18
MR93 MR93Z2Z = = 9 2.5 4 0.2 0.15 570 187 58 19
603 603Z2Z = = 9 3 5 0.15 0.15 570 187 58 19
623 62327 = = 10 4 4 0.15 0.15 630 218 64 22
633 633221 = = 13 5 5 0.2 0.2 1300 485 133 49
MR74 = = = 4 7 2 = 0.1 = 310 115 32 12
= MR7422 = = 7 - 2.5 - 0.1 255 107 26 1"
MR84 MR84Z2Z = = 8 2 3 0.15 0.1 395 139 40 14
684A 684AZZ1 = = 9 2.5 4 (0.15)*1 (0.15)*1 640 225 65 23
MR104B MR104BZZ -— -— 10 3 4 0.2 0.15 710 270 73 28
694 69427 = = 1 4 4 0.15 0.15 960 345 98 35
604 60422 = = 12 4 4 0.2 0.2 960 345 98 35
624 6242271 = = 13 5 5 0.2 0.2 1300 485 133 49
634 634Z21 = = 16 5 5 0.3 0.3 1730 670 177 68

7 Notes

¥ TEM-RBREXRFEDHRREL 0.85FEABEAXIRAE. The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1( ) RHIFEIE JIS B 1521454, The values in parentheses are not based on ISO 15

*2 RIRAWR, IMEHEFRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

rb

2 R 2 ) 2
7
RBRFEE (min) ZHERN (mm) ZE (g) Mass HREIS
Limiting speeds (rpm) Abutment and fillet dimensions (%) (approx) | Bearingnumbers| __ .
B9 Grease MEBOL | da  dv  Da Db ra 1 RIS E (2
FFRUM Open  FFHUM Open | B BA BA BN BAX BX TR premid Friga
Z-2Z Z min  max max min max  max Open  Shielded Open
130,000 150,000 1.4 - 2.6 - 0.05 - 0.03 - 681
130,000 150,000 1.4 = 2.6 = 0.05 = 0.04 = MR31
100,000 120,000 1.8 - 3.2 - 0.10 - 0.09 - 691
110,000 130,000 2.0 1.9 3.2 3.5 0.10 0.10 0.10 0.14 MR41X
100,000 120,000 1.9 2.1 3.6 3.6 0.05 0.05 0.07 0.1 681X
85,000 100,000 2.7 25 3.8 4.3 0.15 0.15 0.17 0.20 691X
75,000 90,000 2.7 3.0 4.8 5.4 0.15 0.15 0.33 0.38 601X
85,000 100,000 2.6 2.7 4.4 4.2 0.08 0.08 0.12 0.17 682 {:@3
85,000 100,000 2.8 2.7 4.2 4.4 0.10 0.10 0.16 0.23 MR52B
75,000 90,000 3.2 3.0 4.8 5.4 0.15 0.15 0.28 0.38 692
75,000 90,000 3.2 3.0 4.8 5.4 0.15 0.15 0.30 0.29 MR62
63,000 75,000 3.2 3.8 5.8 6.2 0.15 0.15 0.45 0.49 MR72
63,000 75,000 3.2 3.8 5.8 6.2 0.15 0.15 0.51 0.58 602
71,000 80,000 3.1 3.7 5.4 5.4 0.08 0.08 0.23 0.29 682X
63,000 75,000 3.7 3.8 5.8 6.2 0.15 0.15 0.41 0.55 692X
60,000 67,000 4.1 = 6.4 = 0.20 = 0.56 = MR82X
60,000 71,000 3.7 4.1 6.8 7.0 0.15 0.15 0.63 0.83 602X
71,000 80,000 3.8 3.7 5.2 5.4 0.10 0.10 0.20 0.27 MR63
63,000 75,000 3.8 4.0 6.2 6.4 0.10 0.10 0.32 0.45 683A
60,000 67,000 4.2 = 6.8 = 0.15 = 0.54 = MR83 =
60,000 67,000 4.2 4.3 6.8 73 0.15 0.15 0.61 0.83 693 i:@;ﬂ
56,000 67,000 4.6 4.3 7.4 7.9 0.20 0.15 0.73 1.18 MR93
56,000 67,000 4.2 4.3 7.8 79 0.15 0.15 0.87 1.45 603
50,000 60,000 4.2 4.3 8.8 8.0 0.15 0.15 1.65 1.66 623 —|
40,000 48,000 4.6 6.0 1.4 11.3 020 0.20 3.38 3.33 633
60,000 67,000 4.8 = 6.2 = 0.10 = 0.22 = MR74
60,000 71,000 - 4.8 - 6.3 - 0.10 - 0.29 MR74
56,000 67,000 5.2 5.0 6.8 7.4 0.15 0.10 0.36 0.56 MR84
53,000 63,000 4.8 5.2 8.2 8.1 0.10 0.10 0.63 1.01 684A
50,000 60,000 5.6 5.9 8.4 8.8 0.20 0.15 1.04 1.42 MR104B
48,000 56,000 5.2 5.6 9.8 9.9 0.15 0.15 1.70 1.75 694
48,000 56,000 5.6 5.6 10.4 9.9 0.20 0.20 2.25 2.29 604
40,000 48,000 5.6 6.0 1.4 11.3 020 0.20 3.03 3.04 624
36,000 43,000 6.0 7.5 14.0 13.8 030 0.30 5.24 5.21 634

#iE Remarks
1. BhL =R E A SMNEIER T, 1EZi1SC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.
2. FRIEAFMIRL R SR MR, thaE P2 MIBH L Z K, Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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KEIRF B5FDERIMAE  Single-row deep groove ball bearings (Metric series)

600ﬁ2Et\MRﬁ3Et B Bi Bi

600, MR r 71 7l
O] (7] (@)
W ?§ 5 -~ 9 m m r rl rl
Bore diameter 5~ 9mm
3 S 38 3
[sl Ny (1)
PR AL B R Brd R
Open type Shielded type Shielded type
zZ ZZ1
RS SMERS (mm) BARENE H A
Bearing numbers Boundary dimensions Basic load ratings
r*1 ri (*1
FrigEY %$%§” B d D B Bi1 %lj\) E’rz(d\) Cr N Cor Cr et Cor
Open Shielded Sealed min min
MR85 = = = 5 8 2 — 0.10 - 310 120 31 12
= MR85ZZ = = 8 = 2.5 = 0.10 278 131 28 13
MR95 MR95ZZ1 = = 9 2.5 3 0.15 0.15 430 168 44 17
MR105 MR105Z2Z = o= 10 3 4 0.15 0.15 430 168 44 17
= MR115Z22 VvV -— 1" - 4 — 0.15 715 282 73 28
685 685ZZ = = 1 3 5 0.15 0.15 715 281 73 29
695 695271 VV DD 13 4 4 0.20 0.20 1080 430 110 44
605 60522 — DD 14 5 5 0.20 0.20 1330 505 135 52
625 625271 VV DD 16 5 5 0.30 0.30 1730 670 177 68
635 635221 VV DD 19 6 6 0.30 0.30 2340 885 238 90
MR106 MR106ZZ1 = = 6 10 2.5 3 0.15 0.10 495 218 51 22
MR126 MR126ZZ — DD 12 3 4 0.20 0.15 715 292 73 30
686A 686AZZ1 VV DD 13 3.5 5 0.15 0.15 1080 440 110 45
696 696221 VV DD 15 5 5 0.20 0.20 1730 670 177 68
606 606221 VV DD 17 6 6 0.30 0.30 2260 835 231 85
626 626271 VV DD 19 6 6 0.30 0.30 2340 885 238 920
636 63622 VV DD 22 7 7 0.30 0.30 3300 1370 335 140
MR117 MR117Z2Z = = 7 1 2.5 3 0.15 0.10 455 201 47 21
MR137 MR137Z22Z = = 13 3 4 0.20 0.15 540 276 55 28
687 687221 VV DD 14 3.5 5 0.15 0.15 1170 510 120 52
697 697221 VV DD 17 5 5 0.30 0.30 1610 710 164 73
607B 607BZZ1 VV DD 19 6 6 0.30 0.30 2340 885 238 90
627 62722 VV DD 22 7 7 0.30 0.30 3300 1370 335 140
637 637221 VV DD 26 9 9 0.30 0.30 4550 1970 465 201
MR128 MR128221 VV DD 8 12 2.5 35 0.15 0.10 545 274 56 28
MR148 MR1482Z VV DD 14 3.5 4 0.20 0.15 820 385 83 39
688A 688AZZ1 VV DD 16 5 0.20 0.20 1610 710 164 73
698 698221 VV DD 19 6 6 0.30 0.30 2240 910 228 93
689 68922 VV DD 9 17 5 0.20 0.20 1330 665 136 68

7 Notes

¥ FNENF-RNERFED R 0.85/FEABEXIRAE. The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1( ) RHIEIE JIS B 1521454, The values in parentheses are not based on ISO 15

*2 RIRAWR, IMEEFRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

ri

ri
2 3 $ $ ]
R 25 S E By
Contact sealed type
DD
RPREER (min-) ZHRRY (mm) EE (g) Mass HEES
Limiting speeds (rpm) Abutment and fillet dimensions (8%) (approx) | Bearing numbers B
B&5Ei8 Grease  HIERE Oil da d»  Da Db i - SEIRRYE (*2)
Zﬁzﬁgﬁé Open  FE Open Bl Bx BA Bh BA B FFigE B}Sf:'e%’_ﬂ FFH Y Actual size
v.wy D-DD z min  max max min max max | Open Shielded Open
53,000 - 63,000 5.8 - 7.2 - 0.10 - 0.26 - MR85
53,000 = 63,000 = 5.8 = 7.4 = 0.10 = 0.34 MR85
50,000 - 60,000 6.2 6.0 7.8 82 015 0.5 0.50 0.58 MR95
50,000 = 60,000 6.2 6.0 8.8 84 015 0.5 0.95 1.29 MR105
48,000 - 56,000 - 6.3 - 9.8 - 0.15 - 1.50 MR115
45,000 = 53,000 6.2 6.2 9.8 99 0.15 0.5 1.20 1.96 685
43,000 40,000 50,000 6.6 66 114 11.2 0.20 0.20 2.45 2.50 695
40,000 38,000 50,000 6.6 69 124 12.2 0.20 0.20 3.54 3.48 605
36,000 32,000 43,000 7.0 75 140 138 0.30 0.30 495 4.86 625
32,000 30,000 40,000 7.0 85 170 16,5 0.30 0.30 8.56 8.34 635
45,000 - 53,000 7.2 7.0 8.8 93 015 0.0 0.56 0.68 MR106
43,000 40,000 50,000 7.6 72 104 109 0.20 0.15 1.27 1.74 MR126
40,000 38,000 50,000 7.2 7.4 11.8 11.7 015 0.15 1.91 2.69 686A
40,000 36,000 45,000 7.6 79 134 13.3 0.20 0.20 3.88 3.72 696
38,000 34,000 45,000 8.0 8.2 150 148 0.30 0.30 5.97 6.08 606
32,000 30,000 40,000 8.0 8.5 170 16.5 0.30 0.30 8.15 794 626
30,000 28,000 36,000 80 105 200 19.0 0.30 0.30 | 14.00 14.00 636
43,000 = 50,000 8.2 8.0 98 10.5 0.5 0.10 0.62 0.72 MR117
40,000 - 48,000 8.6 90 114 1.6 020 0.5 1.58 2.02 MR137
40,000 34,000 45,000 8.2 85 128 127 015 0.5 213 297 687
36,000 28,000 43,000 9.0 10.2 150 148 0.30 0.30 5.26 5.12 697
36,000 32,000 43,000 9.0 9.1 170 16.5 0.30 0.30 7.67 7.51 607
30,000 28,000 36,000 9.0 105 200 19.0 0.30 0.30 | 12.70 12.90 627
28,000 22,000 34,000 9.0 128 240 228 0.30 0.30 | 24.00 25.00 637
40,000 - 48,000 9.2 90 108 11.3 0.15 0.10 0.71 0.97 MR128
38,000 32,000 45,000 9.6 9.2 124 128 0.20 0.5 1.86 2.16 MR148
36,000 28,000 43,000 96 102 144 142 0.20 0.20 3.12 4.02 688A
36,000 28,000 43,000 10.0 10.0 170 16.5 0.30 0.30 7.23 718 698
36,000 24,000 43,000 106 11.5 154 152 0.20 0.20 3.53 4.43 689
&% Remarks

1. B SR fE FSME BESE RS, 1B WISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded or sealed.
2. FRIEAFMIBA R B R R, thal £ =B M L F &, Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
3. HHENRhEF, BB 1SC. Bearings with snap rings are also available, please contact ISC.
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| HRIRT BFFEDERMA  Single-row deep groove ball bearings (Inch series)

Rﬂ:g:—:t _ B _ Bi
R b Ir r
] @N
A 1.016~9.525mm . .
Bore diameter 1.016-9.525mm
I R g H
[sl Nazsy|
FFREY B EY
Open type Shielded type
zZ
HERRS SMERS (mm) BEARGEH
Bearing numbers Boundary dimensions Basic load ratings
) sy R Er (N) {kgft
gi% .Eiij;lded Seiajld d b B Bi P ¢r Cor  Cr  Cor
RO9 = = = 1.016 3.175 1.191 - 0.10 80 23 8 2.5
RO ROZZ = = 1.191 3.967 1.588 2.380 0.10 138 35 14 3.5
R1 R1ZZ = = 1.397 4.762 1.984 2.779 0.10 231 66 24 6.5
R1-4 R1-422 = = 1.984 6.350 2.380 3.571 0.10 310 108 32 1
R133 = = = 2.380 4.762 1.588 - 0.10 188 60 19 6
= R13322S = = 4.762 = 2.380 0.10 143 52 15 5.5
R1-5 R1-5ZZ = = 7938 2.779 3.571 0.15 550 175 56 18
R144 R14422 = = 3.175 6.350 2.380 2.779 0.10 283 95 29 9.5
R2-5 R2-52Z E 7938 2.779 3.571 0.10 560 179 57 18
R2-6 R2-6Z22 = = 9.525 2.779 3.571 0.15 640 225 65 23
R2 R2ZZ = = 9.525 3.967 3.967 0.30 630 218 64 22
R2A R2AZZ = = 12.700 4.366 4.366 0.30 640 225 65 23
R155 R155ZZ = = 3.967 7.938 2.779 3.175 0.10 360 149 37 15
R156 R156Z22 = = 4.762 7.938 2.779 3.175 0.10 360 149 37 15
R166 R166Z22Z = = 9.525 3.175 3.175 0.10 710 270 73 28
R3 R3ZZ = = 12.700 3.967 4.978 0.30 1300 485 133 49
R168B R168BZZ E 6.350 9.525 3.175 3.175 0.10 420 204 43 21
R188 R18822 = = 12.700 3.175 4.762 0.15 1080 440 110 45
R4B R4BZZ = = 15.875 4978 4978 0.30 1610 660 164 68
R4A R4AZZ1 = = 19.050 5.558 7142 0.40 2620 1060 267 108
R1810 R1810Z2Z = = 7.938 12.700 3.967 3.967 0.15 540 276 55 28
& Notes

¥ FNEM-RNEXENFREREL 0.85FEABE AR, The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1 RIRAWR, IMEREFRRY. Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

X\\\

Ya \
2N

ra

=} ] 2 i R
7.
RBREER (min) ZERY (mm) 58 (g) Mass HEES
Limiting speeds (rpm) Abutment and fillet dimensions (8%) (approx) | Bearing numbers B
BB Grease WAAOL | da  db  Da Db ra IR E (1)
FFRE Open  FFRUE Open 2 Bk B2k BN BX A BhmE TR
Zo XX Z min max max min  max Open  Shielded Open
130,000 150,000 1.9 - 2.3 - 0.10 0.04 - RO9
110,000 130,000 2.0 1.9 3.1 3.5 0.10 0.09 0.1 RO
90,000 110,000 2.2 2.3 3.9 4.1 0.10 0.15 0.19 R1
67,000 80,000 2.8 3.9 5.5 5.9 0.10 0.35 0.50 R1-4
80,000 95,000 3.2 - 3.9 - 0.10 0.10 - R133
80,000 95,000 = 3.0 = 4.2 0.10 = 0.13 R133
60,000 71,000 3.6 4.1 6.7 7.0 0.15 0.60 0.72 R1-5
67,000 80,000 4.0 3.9 5.5 5.9 0.10 0.25 0.27 R144
60,000 67,000 4.0 4.3 71 7.3 0.10 0.55 0.72 R2-5
53,000 63,000 4.4 4.6 8.3 8.2 0.15 0.96 113 R2-6
56,000 67,000 5.2 4.8 7.5 8.0 0.30 1.36 1.39 R2
53,000 63,000 5.2 4.6 10.7 8.2 0.30 3.30 3.23 R2A
53,000 63,000 4.8 5.5 71 7.3 0.10 0.51 0.56 R155
53,000 63,000 5.6 5.5 7. 7.3 0.10 0.39 0.42 R156
50,000 60,000 5.6 5.9 8.7 8.8 0.10 0.81 0.85 R166
43,000 53,000 6.8 6.5 10.7 11.2  0.30 2.21 2.79 R3 AN
48,000 56,000 7.2 7.0 8.7 8.9 0.10 0.58 0.62 R168B (@!
40,000 50,000 7.6 7.4 11.5 1.6 0.15 1.53 2.21 R188 =/
38,000 45,000 8.4 8.4 13.8 13.8 0.30 4.50 4.43 R4B
36,000 43,000 9.4 9.0 16.0 16.6 0.40 7.48 9.17 R4A
40,000 48,000 9.2 9.0 11.5 1.6 0.15 1.56 1.48 R1810
&% Remarks

1. B =R E R SMNEIER T, iEZBi1SC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.
2. FRIEAFMEG R SR MR, thA £ WP L Z MR, Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).

Miniature Ball Bearings 45



KR FHIEREBRIF IR

Single-row deep groove ball bearings with flanged outer ring (Metric series)

B Bi Bi
Ci C2 C2
A A | [ [
F6OORIL.MFRZU L . H S
FoC, M [@ @ (@)
W?% 1~4mm r ri ri
Bore diameter 1~ 4mm 3 33 3 S 3 3|2
1 T 1
FFRE BB BBy
Open type Shielded type Shielded type
zZ ZZ1
RS SMERY (mm) BAGEH
Bearing numbers Boundary dimensions Basic load ratings
- r*1)  ri(*1) (N) {kgf}
ARE  BeEE EHER |\ gy p D1 D2 B B C C2 BN BN | o Cor Cr gCOr
Open Shielded Sealed min min
F681 = = = 1 3.8 - 1 - 0.3 - 0.05 - 80 23 8 25
F691 = = = 5 - 16 = 0.5 = 0.1 = 138 35 14 35
MF41X = = = 1.2 4.8 - 18 - 0.4 - 0.1 - 138 35 14 35
F681X F681XZZ = = 1.5 5 5 1.2 2 04 06 0.05 0.05 12 33 1 3.5

F691X F691XZZ = =
F601X F601XZZ = =

65 65 2 26 06 08 0.15 0.15 237 69 24 7
75 7S 23 3 06 08 0.15 0.15 330 98 34 10

F682 F682ZZ = = 2 6.1 61 15 23 05 06 008 0.08 169 50 177 5
MF52B MF52BZZ = = 62 62 2 25 06 06 0.1 0.1 187 58 19 6
F692 F6922Z = = 75 75 23 3 06 0.8 0.15 0.15 330 98 34 10
MF62 = = = 2 = 23 — 0.6 — 0.15 — 330 98 34 10

MF72 MF722z = =
F602 F602ZZ = =

82 82 25 3 06 06 015 0.15 385 127 39 13
85 85 28 35 07 09 015 0.15 385 127 39 13

O O 0 ©® N O ® 0 N O N NOOo Uit oo LT A M b W

F682X F682XZZ = = 25 7.1 71 18 26 05 08 008 0.08 208 74 21 75
F692X F692XZZ = = 85 85 25 35 07 09 0.15 0.15 385 127 39 13
MF82X = = = 9.2 - 25 - 0.6 - 0.2 - 560 179 57 18
F602X F602XZZ = = 95 95 28 4 0.7 09 0.15 0.15 550 175 56 18
MF63 MF63ZZ = = 3 72 72 2 25 06 06 0.1 0.1 208 74 21 75
F683A F683AZZ = = 8.1 8.1 2 3 05 08 0.1 0.1 390 130 40 13
MF83 = = = 9.2 - 25 - 0.6 - 0.15 - 560 179 57 18
F693 F6932Z = = 95 95 3 4 0.7 09 0.15 0.15 560 179 57 18
MF93 MF93ZZ = = 10.2 106 25 4 06 08 0.2 0.15 570 187 58 19
F603 F603ZZ = = 105 105 3 5 0.7 1 0.15 0.15 570 187 58 19
F623 F6232Z = = 10 15 15 4 4 1 1 0.15 0.15 630 218 64 22
MF74 = = = 4 7 8.2 — 2 — 0.6 — 0.1 - 310 115 32 12
= MF742Z = = 7 — 82 — 25 - 0.6 - 0.1 255 107 26 1
MF84 MF84ZZ = = 8 92 92 2 3 06 06 0.15 0.1 395 139 40 14
F684 F684ZZ = = 9 103 103 25 4 0.6 1 015* (0415 640 225 65 23
MF104B MF104BZ2Z — — 10 112 16 3 4 06 08 0.2 0.15 710 270 73 28
F694 F694ZZ = = 1 125 125 4 4 1 1 0.15 0.15 960 345 98 35
F604 F604ZZ = = 12 135 135 4 4 1 1 0.2 0.2 960 345 98 35
F624 F624Z2Z1 = = 13 15 15 5 5 1 1 0.2 0.2 1300 485 133 49
F634 F634Z21 = = 16 18 18 5 5 1 1 0.3 0.3 1730 670 177 68

£ Notes

¥ FERFRNEARREDNHERL 0.85EHEARIRE, The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1( ) RHIEIE JIS B 152145, The values in parentheses are not based on ISO 15

*2 RIRAWR, IMEMEFRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

700 72000
RPRFEE (min') ZHERYT (mm) EE (g) Mass HREIS
Limiting speeds (rpm) Abutment and fillet dimensions (B%E) (approx) Bearing numbers _
WA Grease iR Oil di db  ra  m FInRAE (2
FFRUM: Open  FFEUE Open 2/ BX 24 =X TR Fpiemid Friga
Z-2Z Z min max max max Open Shielded Open
130,000 150,000 1.4 - 0.05 - 0.04 - F681
100,000 120,000 1.8 = 0.10 = 0.14 = F691
110,000 130,000 2.0 - 0.10 - 0.12 - MF41X
100,000 120,000 1.9 2.1 0.05 0.05 0.09 0.14 F681X
85,000 100,000 2.7 2.5 0.15 0.15 0.21 0.28 F691X
75,000 90,000 2.7 3.0 0.15 0.15 0.42 0.52 F601X
85,000 100,000 2.6 2.7 0.08 0.08 0.16 0.22 F682
85,000 100,000 2.8 2.7 0.10 0.10 0.21 0.27 MF52B
75,000 90,000 3.2 3.0 0.15 0.15 0.35 0.48 F692
75,000 90,000 3.2 = 0.15 = 0.36 = MF62
63,000 75,000 3.2 3.8 0.15 0.15 0.52 0.56 MF72
63,000 75,000 3.2 3.8 0.15 0.15 0.60 0.71 F602
71,000 80,000 3.1 3.7 0.08 0.08 0.25 0.36 F682X
63,000 67,000 3.7 3.8 0.15 0.15 0.51 0.68 F692X
60,000 71,000 4.1 - 0.20 - 0.62 - MF82X
60,000 71,000 3.7 4.1 0.15 0.15 0.74 0.98 F602X
71,000 80,000 3.8 3.7 0.10 0.10 0.27 0.33 MF63
63,000 75,000 3.8 4.0 0.10 0.10 0.37 0.53 F683A
60,000 67,000 4.2 - 0.15 - 0.56 - MF83
60,000 67,000 4.2 4.3 0.15 0.15 0.70 0.97 F693
56,000 67,000 4.6 4.3 0.20 0.15 0.81 1.34 MF93
56,000 67,000 4.2 4.3 0.15 0.15 1.00 1.63 F603
50,000 60,000 4.2 4.3 0.15 0.15 1.85 1.86 F623
60,000 67,000 4.8 = 0.10 = 0.29 = MF74
60,000 71,000 - 4.8 - 0.10 - 0.35 MF74
56,000 67,000 5.2 5.0 0.15 0.10 0.44 0.63 MF84
53,000 63,000 4.8 5.2 0.10 0.10 0.70 1.14 F684
50,000 60,000 5.6 5.9 0.20 0.15 1.13 1.59 MF104B
48,000 56,000 5.2 5.6 0.15 0.15 1.91 1.96 F694
48,000 56,000 5.6 5.6 0.20 0.20 2.53 2.53 F604
40,000 48,000 5.6 6.0 0.20 0.20 3.38 3.53 F624
36,000 43,000 6.0 7.5 0.30 0.30 5.73 5.65 F634
&% Remarks

1. B iR E RSB REE T, BB #ISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.
2. FRIEAFMES R 2 B M iR, th AT A P MR A 3 K. Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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KR FHIEREBRIF IR

Single-row deep groove ball bearings with flanged outer ring (Metric series)

5 Ci1 b C2 b C2

F6OORT . MFRZ X = ST i

F6OO, MF ) m m

W ?§ 5 —~ 9 m m r rl ril

Bore diameter 5~ 9mm ] = ] g2 3 34

] sl [Nesy]
— e e
FriA B A BrE
Open type Shielded type Shielded type
zZ ZZ1
RS SMERY (mm) BAGEH
Bearing numbers Boundary dimensions Basic load ratings
r ri

ARE  BeEE EHER |\ gy p D1 D2 B B C C2 BN BN | (N)Cor Cikgféor
Open Shielded Sealed min min
MF85 = = = 5 8 9.2 - 2 - 0.6 - 0.10 - 310 120 31 12
= MF852Z S 8 = 92 — 25 — 06 = 0.10 278 131 28 13
MF95 MF9522 = = 9 102 102 25 3 06 06 015 0.15 430 168 44 17
MF105 MF105Z2Z = = 10 1.2 116 3 4 0.6 08 0.15 0.15 430 168 44 17
F685 F6852Z = = 1 125 125 3 5 0.8 1 0.15 0.15 715 281 73 29
F695 F695Z2Z1 VV DD 13 15 15 4 4 1 1 0.20 0.20 1080 430 110 44
F605 F605ZZ — DD 14 16 16 5 5 1 1 0.20 0.20 1330 505 135 52
F625 F625ZZ1 VvV DD 16 18 18 5 5 1 1 0.30 0.30 1730 670 177 68
F635 F635ZZ1 VV DD 19 22 22 6 6 1.5 1.5 030 0.30 2340 885 238 90
MF106 MF106221 — — 6 10 1.2 1.2 25 3 06 06 015 0.10 495 218 51 22
MF126 MF126Z2Z — DD 12 132 136 3 4 06 08 0.20 0.15 715 292 73 30
F686A F686AZZ1 VV DD 13 15 15 35 5 1 1.1 0.15 0.15 1080 440 110 45
F696 F69622Z1 VV DD 15 17 17 5 5 1.2 1.2 0.20 0.20 1730 670 177 68
F606 F606ZZ VV DD 17 19 19 6 6 1.2 1.2 030 0.30 2260 835 231 85
F626 F62622Z1 VV DD 19 22 22 6 6 1.5 15 030 0.30 2340 885 238 90
F636 F636ZZ VvV DD 22 25 25 7 7 1.5 15 0.30 0.30 3300 1370 335 140
MF117 MF117Z22Z S 7 11 122 122 25 3 0.6 06 0.15 0.10 455 201 47 21
MF137 MF1372Z S 13 142 146 3 4 06 08 0.20 0.15 540 276 55 28
F687 F687Z21 VV DD 14 16 16 35 5 1 1.1 0.15 0.15 1170 510 120 52
F697 F697Z22Z1 VV DD 17 19 19 5 5 1.2 1.2 0.30 0.30 1610 710 164 73
F607 F607Z21 VV DD 19 22 22 6 6 1.5 15 030 0.30 2340 885 238 90
F627 F6272Z VV DD 22 25 25 7 7 1.5 15 030 0.30 3300 1370 335 140
MF128 MF128Z2z1 VV DD 8 12 132 136 25 35 06 08 015 0.10 545 274 56 28
MF148 MF1482Z VV DD 14 156 156 3.5 4 08 08 0.20 0.15 820 385 83 39
F688A F688AZZ1 VV DD 16 18 18 5 1 1.1 0.20 0.20 1610 710 164 73
F698 F698ZZ1 VV DD 19 22 22 6 6 1.5 15 030 0.30 2240 910 228 93
F689 F689ZZ VV DD 9 17 19 19 5 1 1.1 0.20 0.20 1330 665 136 68

& Notes
¥ TENFRNERRENHERU 0.85/FEARKITHE. The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1 RNARR,IMRIISEFRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

Bi
C2
" 1 NN\ NN\
ri b—— 7a > ————\ Ib
Q ~ 3 <
: 34 1 i : | e
Ehih# i E R
Contact sealed type
DD
RBREEZR (min) ZHERY (mm) EE8 (g) Mass HEEIS

Limiting speeds (rpm)
BEiE8 Grease HIEE Oil

Abutment and fillet dimensions

da dp ra

rb

(B8%) (approx)

Bearing numbers

SKIRRYE (*1)

FWME Open  FMME Open | g  mx @k mx | FHE BoEm | FRR Actual size
Z-2Z D-DD Z min max max max Open Shielded Open
53,000 - 63,000 5.8 - 0.10 - 0.33 - MF85
53,000 = 63,000 = 5.8 = 0.10 = 0.41 MF85
50,000 - 60,000 6.2 6.0 0.15 0.15 0.59 0.66 MF95
50000 — 60,000 62 60 015 015 | 105 146 MF105
45,000 - 53,000 6.2 6.2 0.15 0.15 1.37 2.18 F685
43,000 40,000 50,000 6.6 6.6 0.20 0.20 2.79 2.84 F695
40,000 38,000 50,000 6.6 6.9 0.20 0.20 3.90 3.85 F605
36000 32,000 43,000 70 75 030 030 | 537 530 F625
32,000 30,000 40,000 7.0 8.5 0.30 0.30 9.49 9.49 F635
45,000 = 53,000 7.2 7.0 0.15 0.10 0.65 0.77 MF106
43,000 40,000 50,000 7.6 7.2 0.20 0.15 1.38 1.94 MF126
40,000 38,000 50,000 7.2 74 0.15 0.15 2.25 3.04 F686A
40,000 36,000 45,000 7.6 79 0.20 0.20 4.34 4.26 F696
38,000 34,000 45,000 8.0 8.2 0.30 0.30 6.58 6.61 F606
32,000 30,000 40,000 8.0 8.5 0.30 0.30 9.09 9.09 F626
30000 28,000 36,000 80 105 030 030 | 1460 1470 F636
43,000 - 50,000 8.2 8.0 0.15 0.10 0.72 0.82 MF117
40,000 = 48,000 8.6 9.0 0.20 0.15 1.70 2.23 MF137
40,000 34,000 45,000 8.2 8.5 0.15 0.15 2.48 3.37 F687
36000 28,000 43,000 90 102 030 030 | 565 565 F697
36,000 32,000 43,000 9.0 9.1 0.30 0.30 8.66 8.66 F607
30,000 28,000 36,000 9.0 10.5 0.30 0.30 14.20 14.20 F627
40,000 - 48,000 9.2 9.0 0.15 0.10 0.82 115 MF128
38000 32,000 45000 96 92 020 015 | 209 239 MF148
36,000 30,000 43,000 9.6 10.2 0.20 0.20 3.54 4.47 F688A
36,000 28,000 43,000 10.0 10.0 0.30 0.30 8.35 8.30 F698
36,000 24,000 43,000 10.6 1.5 0.20 0.20 397 491 F689

%X Remarks

1. BHBHLEHAEAIMNE IR, EZWISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded or sealed.
2. tRCARMBF L SR A R, thA £ P2 MBS =K. Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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Single-row deep groove ball bearings with flanged outer ring (Inch series)
£ Ci Bi C2
FRAZZX = =
FR
O (1]
AE 1.191~9.525mm ' '
Bore diameter 1.191~9.525mm 2 =i 2 g
) sy
1 1
FFg AL ol
Open type Shielded type
7z
WERS SMERN (mm) BRI
Bearing numbers Boundary dimensions Basic load ratings
Ei] s Er (N) {kgf}
ggi? gﬁfgi d D Di B B Ci c: @b Cr Cor Cr Cor
FRO FROZZ 1191 3967 5156 1588 2380 0330 0790 0.0 138 35 14 35
FR1 FR1ZZ 1397 4762 5944 1984 2779 0580 0790 0.0 231 66 24 65
FR1-4  FR1-42Z 1984 6350 7518 2380 3571 0580 0790 0.0 310 108 32 11
FR133  — 2380 4762 5944 1588  — 0460 = — 0.10 188 60 19 6
- FR133ZZS 4762 5944 - 2380 - 0790 0.0 143 52 15 55
FR1-5  FR1-5ZZ 7938 9119 2779 3571 0580 0790 0.5 550 175 56 18
FR144  FR144ZZ 3175 6350 7518 2380 2779 0580 0790 0.0 283 95 29 95
FR2-5  FR2-5ZZ 7938 9119 2779 3571 0580 0790 0.0 560 179 57 18
FR2-6  FR2:6ZZ 9525 10719 2779 3571 0580 0790 0.5 640 225 65 23
FR2 FR2ZZ 9525 11176 3967 3967 0760 0760  0.30 630 218 64 22
FRIS5  FR15522Z 3967 7938 9119 2779 3175 0580 0910 0.0 360 149 37 15
FR156  FR156ZZ 4762 7938 9119 2779 3175 0580 0910 0.0 360 149 37 15
FR166 FR166Z22 9.525 10.719 3.175 3.175 0.580 0.790 0.10 710 270 73 28
FR3 FR3ZZ 12700 14351 4978 4978 1070 1070  0.30 1300 485 133 49
FR168B  FR168BZZ 6350 9525 10719 3175 3175 0580 0910 0.0 420 204 43 21
FR188 FR18822 12.700 13.894 3.175 4762 0.580 1.140 0.15 1080 440 110 45
FR4B FR4BZZ 15.875 17526 4978 4978 1.070 1.070 0.30 1610 660 164 68
FR1810  FR1810ZZ 7938 12700 13.894 3967 3967 0790 0790 0.5 540 276 55 28

& Notes

¥ FERNFRNEATEDHFEREL 0.85(EAEARTME, The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.

*1 RIRAWR, IMEREFRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

720 77
RPREER (min) ZHERYT (mm) EE (g) Mass HREIS
Limiting speeds (rpm) Abutment and fillet dimensions (B%E) (approx) Bearing numbers _
v S SSERRYE (*1)
B53H8 Grease SHEE Oil da db Ta Actual size
FFHE Open  FFitE Open 2/ Bk Bx FRE  PieEd FrigE
z-22 z min max max Open  Shielded Open
110,000 130,000 2.0 1.9 0.10 0.1 0.16 FRO
90,000 110,000 2.2 2.3 0.10 0.20 0.25 FR1
67,000 80,000 2.8 3.9 0.10 0.41 0.58 FR1-4
80,000 95,000 3.2 = 0.10 0.13 = FR133
80,000 95,000 - 3.0 0.10 - 0.19 FR133
60,000 71,000 3.6 4.1 0.15 0.68 0.82 FR1-5
67,000 80,000 4.0 3.9 0.10 0.31 0.35 FR144
60,000 67,000 4.0 4.3 0.10 0.62 0.81 FR2-5
53,000 63,000 4.4 4.6 0.15 1.04 1.25 FR2-6
56,000 67,000 5.2 4.8 0.30 1.51 1.55 FR2
53,000 63,000 4.8 5.5 0.10 0.59 0.67 FR155
53,000 63,000 5.6 5.5 0.10 0.47 0.53 FR156
50,000 60,000 5.6 5.9 0.10 0.90 0.98 FR166
43,000 53,000 6.8 6.5 0.30 297 3.09 FR3
48,000 56,000 7.2 7.0 0.10 0.66 0.75 FR168B
40,000 50,000 7.6 7.4 0.15 1.64 2.49 FR188
38,000 45,000 8.4 8.4 0.30 4.78 478 FR4B
40,000 48,000 9.2 9.0 0.15 1.71 1.63 FR1810
%X Remarks

1. B iR E RSB REE R, iEZWISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.

2. tRCARMBE L SRR A, thA £ P2 MBS =47K. Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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Deep groove ball bearings with extended inner ring (Inch series)

C Ci
RWHt r r
RW
AfE 1.016~9.525mm ' '
Bore diameter 1.016 ~ 9.525mm 3 - ; by 3 o 2
==
FRHEY S
Open type Shielded type
ZZ
MBS SMER (mm) EARENE H A5
Bearing numbers Boundary dimensions Basic load ratings
] /N2ERY E}” N) tlegf}
gi% gﬁfg;} @ = B B ¢ Ci ?fjn\ Cr Cor Cr Cor
RWO09 = 1.016 3.175 1.984 — 1.191 — 0.10 80 23 8 2.5
RWO RW0ZZ 1.191 3.967 2.380 3.175 1.588 2.380 0.10 138 35 14 35
RW1 RW12Z 1.397 4.762 2.779 3.571 1.984 2.779 0.10 231 66 24 6.5
RW1-4 RW1-4ZZ 1.984 6.350 3.175 4.366 2.380 3.571 0.10 310 108 32 1
RW133 - 2.380 4.762 2.380 — 1.588 — 0.10 188 60 19 6
- RW133Z22 4.762 = 3.175 = 2.380 0.10 143 52 15 55
RW1-5 RW1-52Z2 7.938 3.571 4.366 2.779 3.571 0.15 550 175 56 18
RW144 RW1442Z 3.175 6.350 3.175 3.571 2.380 2.779 0.10 283 95 29 95
RW2-5 RW2-52Z2 7938 3.571 4.366 2.779 3.571 0.10 560 179 57 18
RW2-6 RW2-62Z 9.525 3.571 4.366 2.779 3.571 0.15 640 225 65 23
RW2 RW22Z 9.525 4.762 4.762 3.967 3.967 0.30 630 218 64 22
RW155 RW155Z22 3.967 7.938 3.571 3.967 2.779 3.175 0.10 360 149 37 15
RW156 RW156Z22 4.762 7938 3.571 3.967 2.779 3.175 0.10 360 149 37 15
RW166 RW166Z2Z 9.525 3.967 3.967 3.175 3.175 0.10 710 270 73 28
RW3 RW3zZz 12.700 4.762 5.771 3.967 4,978 0.30 1300 485 133 49
RW168B RW168BZZ 6.350 9.525 3.967 3.967 3.175 3.175 0.10 420 204 43 21
RW188 RW18822 12.700 3.967 5.558 3.175 4.762 0.15 1080 440 110 45
RW4B RW4BZZ 15.875 5.771 5.771 4.978 4.978 0.30 1610 660 164 68
RW1810 RW1810Z2Z2 7.938 12.700 4.762 4.762 3.967 3.967 0.15 540 276 55 28

£ Notes
¥ TENTRNERTMENHFERU 0.85(EABAIRE. The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1 RNAARE,IMERIEPRR Y. Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

HRBREEER (min) ZHERY (mm) 58 (g) Mass HEES
Limiting speeds (rpm) Abutment and fillet dimensions (8%) (approx) | Bearing numbers a
B Grease WEAOL | da  db  Da Db ra IR E (1)
FFRUME Open  FFRME Open 2 Bk BAX BN BX FRE BheEE Frga
VAYVA YA min  max max min  max Open  Shielded Open
130,000 150,000 1.9 - 2.3 - 0.10 0.05 - RWO09
110,000 130,000 2.0 1.9 3.1 35 0.10 0.11 0.16 RWO
90,000 110,000 2.2 2.3 3.9 4.1 0.10 0.17 0.25 RW1
67,000 80,000 2.8 3.9 5.5 5.9 0.10 0.46 0.46 RW1-4
80,000 95,000 3.2 - 3.9 - 0.10 0.12 - RW133
80,000 95,000 = 3.0 = 4.2 0.10 = 0.17 RW133
60,000 71,000 3.6 4.1 6.7 7.0 0.15 0.63 0.73 RW1-5
67,000 80,000 4.0 3.9 5.5 5.9 0.10 0.30 0.33 RW144
60,000 67,000 4.0 4.3 71 7.3 0.10 0.74 0.74 RW2-5
53,000 63,000 4.4 4.6 8.3 8.2 0.15 1.00 1.10 RW2-6
56,000 67,000 5.2 4.8 7.5 8.0 0.30 1.40 1.30 RW2
53,000 63,000 4.8 5.5 71 7.3 0.10 0.56 0.62 RW155
53,000 63,000 5.6 5.5 71 7.3 0.10 0.44 0.49 RW156
50,000 60,000 5.6 5.9 8.7 8.8 0.10 0.82 0.87 RW166
43,000 53,000 6.8 6.5 10.7 1.2 0.30 2.33 2.90 RW3
48,000 56,000 7.2 7.0 8.7 8.9 0.10 0.62 0.66 RW168B
40,000 50,000 7.6 7.4 11.5 11.6 0.15 1.70 2.10 RW188
38,000 45,000 8.4 8.4 13.8 13.8 0.30 4.72 4.62 RW4B
40,000 48,000 9.2 9.0 1.5 1.6 0.15 1.90 1.60 RW1810
&iE Remarks

1. B iR E RSB RER R, iBZ#ISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.
2. RS HRMBG R =R M A, thA P S MIBH L &K, Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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Deep groove ball bearings with extended inner ring, flanged (Inch series)

C Ci c

FRWHZ = =

R (o1 [

A 1.191~7.938mm ' '

Bore diameter 1.191 ~7.938mm 2 p SN U — % g

FrE e it
Open type Shielded type
zZ
HAIS SMEZRS (mm) BEAREEH
Bearing numbers Boundary dimensions Basic load ratings
y gy ’ (N) tkgf}

ggﬂzj}: _Ei:f;;j d D Di B Bi1 C Ci C2 Cs ﬁ{]n\ Tr Caor Cr Cop
FRWO FRWO0ZZ 1191 3967 5156 2380 3175 1588 2380 0.330 0.790 0.10 138 35 14 35
FRW1 FRW1ZZ 1.397 4762 5944 2779 3571 1984 2779 0.580 0.790 0.10 231 66 24 65
FRW1-4 FRW1-4Z2Z 1.984 6.350 7518 3175 4366 2380 3.571 0.580 0.790 0.10 310 108 32 N
FRW133 — 2.380 4.762 5944 2.380 = 1.588 — 0.460 - 0.10 18 60 19 6
= FRW13322 4762 5944 - 3.175 - 2.380 - 0.790 0.10 143 52 15 55
FRW1-5 FRW1-5ZZ 7938 9119 3571 4366 2779 3571 0580 0.790 0.5 550 175 56 18
FRW144  FRW144ZZ 3175 6350 7518 3175 3571 2380 2779 0580 0.790 0.10 283 95 29 95
FRW2-5 FRW2-52Z 7938 9119 3571 4366 2779 3,571 0580 0.790 0.10 560 179 57 18
FRW2-6 FRW2-6Z2Z 9.525 10719 3571 4366 2779 3571 0580 0.790 0.5 640 225 65 23
FRW2 FRW2ZZ 9.525 11176 4762 4762 3967 3967 0.760 0.760 0.30 630 218 64 22
FRW155  FRW155Z2Z 3.967 7938 9119 3571 3967 2779 3175 0.580 0910 0.10 360 149 37 15
FRW156 FRW156ZZ 4762 7938 9119 3571 3967 2779 3175 0.580 0910 0.10 360 149 37 15
FRW166 FRW166ZZ 9.525 10719 3967 3967 3175 3175 0.580 0.790 0.10 710 270 73 28
FRW3 FRW3ZZ 12700 14351 5771 5771 4978 4978 1070 1.070 0.30 | 1300 485 133 49
FRW168B FRW168BZZ 6.350 9.525 10.719 3967 3967 3175 3175 0580 0910 0.10 420 204 43 21
FRW188 FRW188ZZ 12.700 13.894 3967 5558 3175 4762 0.580 1.140 0.15 1080 440 110 45
FRW4B FRWA4BZZ 15.875 17526 5.771 5771 4978 4978 1.070 1.070 0.30 1610 660 164 68
FRW1810 — 7938 12.700 13.894 4.762 4762 3967 3967 0790 0.790 0.15 540 276 55 28

& Notes

¥ FENFRNEARREDHGRE 0.85(EAEART#E, The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
*1 RIRAANRE,IMRRISEPRR . Actual dimensions of bore and outside diameter only.
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MINIATURE BALL BEARINGS

HPREEE (min)
Limiting speeds (rpm)

ZHERY (mm)

Abutment and fillet dimensions

EE (g) Mass
(B8%&) (approx)

HERBS
Bearing numbers

SSPRRYE (*1)

BE@8 Grease  SHIER Oil da db Ta Actual size

FFRUM Open  Fiitt Open 2\ 2x 2x A PR FrRE
Z-2Z z min max max Open  Shielded Open
110,000 130,000 2.0 1.9 0.10 0.14 0.19 FRWO
90,000 110,000 2.2 2.3 0.10 0.24 0.32 FRW1
67,000 80,000 2.8 3.9 0.10 0.59 0.59 FRW1-4
80,000 95,000 3.2 = 0.10 0.17 = FRW133
80,000 95,000 - 3.0 0.10 - 0.22 FRW133
60,000 71,000 3.6 4.1 0.15 0.83 0.93 FRW1-5
67,000 80,000 4.0 3.9 0.10 0.44 0.47 FRW144
60,000 67,000 4.0 4.3 0.10 0.93 0.93 FRW2-5
53,000 63,000 4.4 4.6 0.15 1.30 1.40 FRW2-6
56,000 67,000 5.2 4.8 0.30 1.80 1.70 FRW2
53,000 63,000 4.8 5.5 0.10 0.73 0.79 FRW155
53,000 63,000 5.6 5.5 0.10 0.58 0.63 FRW156
50,000 60,000 5.6 59 0.10 1.20 1.20 FRW166
43,000 53,000 6.8 6.5 0.30 3.10 3.20 FRW3
48,000 56,000 7.2 7.0 0.10 0.70 0.79 FRW168B
40,000 50,000 7.6 7.4 0.15 2.10 2.50 FRW188
38,000 45,000 8.4 8.4 0.30 5.08 498 FRW4B
40,000 48,000 9.2 9.0 0.15 2.30 2.10 FRW1810

%X Remarks

1. B iR E RSB REE R, iEZWISC. When using bearings with a rotating outer ring, please contact ISC if they are shielded.
2. tRCARMBE L SRR A, thA £ P2 MBS =47K. Bearings with double shields (ZZ, ZZ1) are also available with single shields (Z, Z1).
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Extra-thin-section deep groove ball bearings (Metric series)

. 2y N
SMT #2 ey ,
SMT ~ ra
A 10~15mm 3 3 s 3
Bore diameter 10 ~15mm
ARE IMER~ (mm) Boundary dimensions EAFEHMA Basic load ratings
Bearing numbers d D B %/J\rmin Cr N Cor Cr tgh Cor
SMT1510 10 15 3 0.15 815 410 83 42
SMT2015 15 20 3.5 0.15 800 470 82 48
RFREEE (min) Limiting speeds (rpm) RERS (mm) Abutment and fillet dimensions £E (g)
RS fig5858 Grease SH3EE Oil da Da ra Mass
Bearing numbers = - . = =
FFHE! Open FFHE! Open S/ min RA max BA max (B%) (approx)
SMT1510 36,000 43,000 11.2 13.8 0.15 1.40
SMT2015 30,000 36,000 16.2 18.8 0.15 2.20
&t Remarks
1. EEE SRR AN M R UTR BN AT, These bearings are made of stainless steel.
2. EAKNBEZ R JIS 04 JIS 64k, The tolerance classes for this type of bearing are normal and class 6..
3. REERIERA FJIS. The radial internal clearance for this type of bearing is specified by ISO 5593 Rolling bearings-Radial internal clearance.
| AR IR
Pivot ball bearings
="
BCF i -
4 r 5
BCF 80 T
@)
A{E 0.81~8.12mm 1]
Bore diameter 0.81 ~ 8.12mm ¢d '
@D
T SMER~ (mm) Boundary dimensions BEATMEHM Basic load ratings I\/\ir?gr\miﬂ:ﬁia 8 (g) Mass
Bearing numbers d D C %/J\rmin Cr Y Cor Cr tkefh Cor . di | = (approx)
BCF3 0.81 3 1.5 0.10 32 3.0 3 0.30 1.0 0.06
BCF4X 1.31 4 2.2 0.15 58 5.5 6 0.55 1.5 0.14
BCF5 1.58 5 2.4 0.15 80 8.0 8 0.80 1.8 0.24
BCF6 1.60 6 2.5 0.15 108 11.0 1" 1.0 1.9 0.37
BCF7 2.09 7 3.0 0.20 119 12.0 12 1.0 2.3 0.61
BCF8 2.40 8 3.5 0.30 223 24.0 23 2.5 2.7 0.83
BCF9 3.13 9 35 0.20 274 31.0 28 3.0 35 1.05
BCF10 3.13 10 4.0 0.20 274 31.0 28 3.0 3.5 1.64
BCF12 4.18 12 4.5 0.20 460 56.0 47 5.5 4.6 2.42
BCF12X 6.09 12 3.5 0.20 435 60.0 45 6.0 6.8 1.57
BCF13 5.16 13 4.5 0.20 535 68.0 55 7.0 5.7 2.78
BCF14 6.13 14 4.5 0.30 610 81.0 62 8.5 6.8 3.04
BCF16 8.12 16 4.5 0.30 735 107 75 11.0 9.0 3.65
i Notes

¥ FERFRNERREDHFTR 0.85F B AR, The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
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| SRR
Thrust ball bearings

¢d
F /2
4
i C O
1@ D =
A{E 2~10mm - { }r
Bore diameter 2 ~10mm ‘ $D
SMER~ (mm) Boundary dimensions 58 (g EAFEHS Basic load ratings
HEES Mass
Bearing numbers d D T r ) N) kgt
&\ min £%) (approx) Ca Coa Ca Coa
F2-6 2 6 3.0 0.1 0.49 151 44.0 15.0 4.5
F2X-7 2.5 7 3.5 0.1 0.81 211 64.0 21.0 6.5
F3-8 3 8 35 0.15 1.21 233 75.0 23.0 7.5
F4-9 4 9 4.0 0.15 1.37 232 85.0 24.0 8.5
F4-10 4 10 4.5 0.15 1.93 375 131 38.0 13.0
F5-11 5 " 4.5 0.15 2.22 360 131 37.0 13.0
F6-12 6 12 4.5 0.15 2.48 410 168 42.0 17.0
F7-15 7 15 5.0 0.2 4.22 835 335 85.0 34.0
F8-16 8 16 5.0 0.2 4.81 565 237 58.0 24.0
F9-17 9 17 5.0 0.2 4.99 860 380 88.0 38.0
F10-18 10 18 55 0.2 6.01 840 380 86.0 38.0
| HEEN DR R
Thrust ball bearings with groove
‘ ¢D
A Pdi
F-M #2 1 s
F-M
~
A{E 3.2~10.2mm r
Bore diameter 3.2 ~10.2mm ¢d
| oD |
SMEER~ (mm) Boundary dimensions 58 (g EAFEHM Basic load ratings
. @ﬁ_ﬂ% ’ Mass (N) {kgft
earing numbers d di D Di T gimin | &%) @pprox) Ca Coa Ca Coa
F3-7M 3 3.2 7 6.8 3 0.05 0.47 570 530 58.0 54.0
F3-8M 3 3.2 8 7.8 3.5 0.05 0.86 1000 930 102.0 95.0
F4-9M 4 4.2 9 8.8 4 0.05 1.12 955 930 970 95.0
F4-10M 4 4.2 10 9.8 4 0.1 1.47 930 930 95.0 95.0
F5-10M 5 5.2 10 9.8 4 0.1 1.33 1200 1400 122 142
F5-12M 5 5.2 12 11.8 4 0.1 2.05 1070 1240 109 127
F6-12M 6 6.2 12 11.8 4.5 0.15 2.16 1840 2220 187 226
F6-14M 6 6.25 14 13.8 5 0.15 353 2170 2440 222 249
F7-15M 7 7.2 15 14.8 5.5 0.15 4.10 4050 5000 415 510
F7-17M 7 7.2 17 16.8 6 0.15 6.41 3100 3800 315 390
F8-19M 8 8.2 19 18.8 7 0.2 9.27 3950 4950 405 505
F9-17M 9 9.2 17 16.8 5 0.2 4.05 3850 5000 395 510
F9-20M 9 9.2 20 19.8 7 0.2 9.92 3900 4950 395 505
F10-20M 10 10.2 20 19.8 6.5 0.15 8.45 5500 7550 560 770

£ Notes
¥ AERTRNERTMENHFERU 0.85(EABAIRME. The rough standard of basic dynamic load rating for stainless products would be 15% less than the value appeared in the list.
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| MEIEDEERE (CROXY)

Miniature Thrust Angular Contact Ball Bearings CROXXY
Bi
4
Wfé 2~8mm r3 ‘ r4
Bore diameter 2 ~ 8mm @
r2
i
2 2
BAIMEHR (N) Basic load ratings
- ; RPR %R
@ Axial 2@ Radial
EES ZRY Boundary di i wWE | @RS
?e_garinz_ PR (mm) Boundary dimensions BEANE | MEBRE | BEHRm | WESRE | 28N | (min)
b Dynamic load rating | Static load rating | Dynamic load rating | Static load rating | Permissible | Limiting
numbers Bi 7l r2 r3 r4 Ca Coa Cr Cor Axialload | speeds
d D  swzEig EHm (&I bk i) i) i) (rpm)
OD width Chamfer (min) Ll Stainless suJ2 Stainless sul2 Stainless sul2 Stainless

MTAO02-06 2 6 3 0.1 0.1 0.04 0.1 555 470 450 360 288 245 92 75 87 26,000
MTAO03-08 3 8 4 0.1 0.1 0.03 0.1 960 820 840 670 480 410 172 138 164 | 22,000
MTA04-11 4 " 4.5 0.2 0.2 0.1 0.2 1470 1250 | 1410 1130 | 745 635 282 227 464 17,000
MTAO05-13 5 13 5 0.2 0.2 0.1 0.2 | 2090 1777 | 2170 1740 | 1080 915 440 355 549 16,000
MTAO06-15 6 15 5.5 0.2 0.2 0.2 0.2 | 2760 2350 | 2950 2360 | 1390 1180 | 580 465 854 14,000
MTAO08-19 8 19 6.5 0.2 0.2 0.3 0.3 | 4000 3400 | 4350 3480 | 2030 1730 | 870 700 1520 | 13,000

i Notes

¥ RRMERE: FRKEINENAEYEREMKBEERNAE Permissible Axial Load: Run-on load or maximum load where brinelling occurs

DB #& DB Matching DF #4& DF Matching
2
P e 55w a5
— - S Pre-loading Pre-loading
FESMA FEAE  J O ) < direction direction <
Pre-loading Pre-loading ( < <

direction | | | direction O

YN .Y« Bb

AR AT]

REFE (LESHEE) SNEFIE (LECIRE)
Inner ring pre-loaded (Bronze color side matching) Outer ring pre-loaded (Silver color side matching)
A&  Matching HEHAE (N-cm)
_ DB & (mm) DB matching DF A& (mm) DF matching S e e
RS e e il —48 wE
Bearin e s EL T as At RE FE
numbergs Mounting part A Mounting part NS (N/um) (5%) e ) DB A& DF @&
WA ShEERA | Matched Wl SEEA | Matched Axial  Mass (pair) Recommended b8 bF
Shaft min Housingmax | IRwidth | Shaft min Housing max | IR width Rigidity pre-load matching | matching
¢da Db By ¢db ¢Da Bf
MTAO02-06 3.0 5.3 5.80 2.8 5.0 6.20 21 0.8 7 7 20
MTAO03-08 4.4 7.2 7.72 39 6.7 8.28 28 1.7 12 7 50
MTAO04-11 6.2 9.5 8.60 5.1 8.9 9.40 39 3.7 20 10 50
MTAO05-13 7.2 11.3 9.60 6.1 10.8 10.40 52 5.5 34 25 50
MTAO06-15 8.6 13.2 10.50 7.2 12.5 11.50 60 7.7 45 30 80
MTAO08-19 11.4 16.8 12.36 9.4 15.8 13.64 76 14.0 70 60 80
MTAZR SR B SR
Bearng N |MTA| (04| — [11]|-H26|T21]| 2228 || CG75 | PS5 | DB EA7L|
e mber Formulation | MTA[[04] — | 11]|-H-26 || T21]| Z2ZB || CG75 | P5| DB | EA7L
MBS ‘ HERGS
Miniature - Thrust - Angular Lubrication Symbol
AERY ——— AGHFNS (DB-DF)
Inner Diameter Matching Type
SMERY —— RER/RS
Quter Diameter Accuracy Class
MRS REER
Material Symbol Radial Clearance
REFBEFS FHRERS
Cage Type Seal Type
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Bi3R7 ISC/NSK5Efth B HABI S IREK
Appendix Table7 Conversion

(’|) ﬂéfﬁu%gu i?UﬁT&f@EﬁEHﬂﬁ(ﬂﬁﬁlﬂ) ................................................. 68
Deep groove ball bearings : Open type (Metric series)

(2) *%ug:gju iﬁulﬁ?,’@iiﬂﬁ(ﬁfﬂﬂﬁﬁﬁé%ﬂ) ............................................. 69
Deep groove ball bearings : Shielded type (Metric series)

(3) *ﬁu%ﬁu %;ﬁﬁﬂg;ﬁ;@};ﬁimﬁ(ﬁmﬂ) ........................................... 70
Deep groove ball bearings with flanged outer ring : Open type (Metric series)

(4) *%Ug@u "ﬂ?”%iiﬂﬂ’\]iﬁ'ﬁ;’@ﬂi’iﬂiﬁ (ﬁfmﬂp}‘jg:\%gg) ....................................... 71
Deep groove ball bearings with flanged outer ring : Shielded type (Metric series)

(5) ﬁﬁu%yu Eﬁ”;%;@};kimﬁ(ﬁmgg) .................................................. 72
Deep groove ball bearings : Open type (Inch series)

(6) RHEIRF IR DIRHA (FMIBFLED)
Deep groove ball bearings : Shielded type (Inch series)

(7) ﬁ%u%gu ‘ﬁ%“?ﬁﬂﬁ’g%‘%;’g};ﬁ%% (}Fmgg) ............................................ 73
Deep groove ball bearings with flanged outer ring : Open type (Inch series)

(8) EHEIRF HHEARRDIREA (RMBGLEEHEY)
Deep groove ball bearings with flanged outer ring : Shielded type (Inch series)

(9) ﬁ%ﬂ%gu Wiﬁﬁmg;ﬁ;%;’g;*mg& (ﬂ:mg!) ............................................. 74
Deep groove ball bearings with extended inner ring : Open type (Inch series)

(10) RHIRT AEBEEA R DI A (RN EE)
Deep groove ball bearings with extended inner ring : Shielded type (Inch series)

(11) RHRS FEHIRNEFERAZRDIRBEA GFIB)  ccovvrrerree e 75
Deep groove ball bearings with extended inner ring, Flanged : open type (Inch series)

(12) RERY FHERARLEERRDIRHEA (RUBHLEDR)
Deep groove ball bearings with extended inner ring, Flanged : shielded type (Inch series)
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Appendix Table1 Conversion from Sl (International Units) System

Sl. CGS FIAR TZEMIFINEEER Comparison of SI, CGS, and Engineering Units

£ o7 51 Un% KE ZEE KB EE IEE pal [VPa) E7 BEE (Rl
i Length Mass Time Temp. | Acceleration Force Stress  Pressure Energy  Power
Unit System

Sl m kg s K m/s? N Pa Pa J W
CGSHll CGS System cm g s (@ Gal dyn dyn/cm? dyn/cm? erg erg/s
TH#2AIfl Engineering Unit System| m  kgf-s¥/m s (@ m/s? kgf kgf/m?  kgf/m? kgf-m kgf-m/s

SIEEfAYFEIRER

Conversion Factors from S| Units

— SIEEfI Sl Units SILASMYERSI Units other than SI SIEA iR E
I;g;rameter Conversion Factors
BAIZFR Name of Units 125 Symbols | EBBAIBAFR Name of Units 185 Symbols | from SI Units
RE ME rad & Degree o 180/1
Angle LR % Minute - 10800/7
# Second " 648000/
KE K m MK Micron M 106
Length Meter # Angstrom A 1010
=R TR m? NE Are a 102
Area Square meter Bl Hectare ha 104
(ZA ILTTHK m?3 F Liter LL 10°
Volume Cubic meter SF+ Deciliter dl, dL 104
ftiEl [/ s 4 Minute min 1/60
Time SEEENE IV Hour h 1/3600
X Day d 1/86400
HREDREL SRR ik Hz i Cycle s 1
Frequency Hertz
iR %/F st ¥/4% Revolution per minute min” 60
Speed of Rotation Revolution per second
RE R/FD m/s NE/INK Kilometer per hour km/h 3600/1000
Speed Meter per second MSE Knot kn 3600/1852
IERE K/ m/s? | il Gal Gal 102
Acceleration Meter per second per second g g G 1/9.80665
o= F= kg il Ton t 103
Mass kilogram
he 410 N A7 Kilogram kgf 1/9.80665
Force NG i3 Ton-force tf 1/(9.80665x103)
XA Dyne dyn 10°
e K Nem | AFA% kghm | 1/9.80665
T Newton-meter Kilogram-force meter
orque or Moment
TREr = Pa RFEN/ERERX kgf/cm? 1/(9.80665%10%)
NA Pascal Kilogram-force per square centimeter
Stress FIRE TS K (N/m?) | AFH/FHEX kgf/mm? | 1/(9.80665%10¢)
Newton per square meter Kilogram-force per square millimeter
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FeLAR AT 157 &R 125 FeLLR RIS 1878 R 1ES
Multiples Prefix Symbols Multiples Prefix Symbols
1018 JKIKIK Exa E 107 5 Deci d
10" FIkJE  Peta P 102 B Centi C
10" Kk Tera T 103 S Milli m
10° Tk Giga G 10 (= Micro U
108 JK Mega M 10° = Nano n
103 5t Kilo k 1012 et Pico p
10? =] Hecto h 10" EMM  Femto f
10° + Deca da 1018 M Ato a
SIEARIAIRE Z(IELE) Conversion Factors from Sl Units (Continued)
— SIZfI S| Units SILISMAIEART Units other than SI ST B R
irameter Conversion Factors
EB R Name of Units 185 Symbols | EAfi##R Name of Units iES Symbols | from SI Units
EhH UIE)ES Pa BT FI/FEF5K Kilogram-force per square meter  Kgf/m? | 1/9.80665
Pressure (515 /SF75K) (N/m?) | JK#E% Water Column mH20 1/(9.80665%103)
Pascal KERMEEK Mercury Column mmHg 760/(1.01325X10°)
(Newton per square meter) §£ Torr Torr 760/(1.01325X109)
E Bar bar 105
=& Atmosphere atm 1/(1.01325%X105)
BEE £E J IRHE Erg erg 107
Energy (FFHK) (N‘m) | 4= (EFF) Calorie (International) Calrr 1/4.1868
Joule KT 71K Kilogram-force meter Kgf-m 1/9.80665
IS e FHRE/I Kilowatt hour kW-h | 1/(3.6X109)
K73+ French horse power hour PS-h = 3.77672X107
A, = FLi% (=E /) W RFTFIHK/ED Kilogram-force meter per second  kgfem/s | 1/9.80665
Work Watt (7s) FE//NE Kilocalorie per hour Kcal/h 1/1.163
(Joule per second) AK#HSF French horse power PS =~ 1/735.4988
R MEE TS -RFD Pa-s 8 Poise P 10
Viscosity, Viscosity Index | Pascal second
WAL, SHHAEIEEY | TER/ED m?/s 7 Stokes St 10
Kinematic Viscosity, Square meter per second 35 ; 6
Kinematic Viscositz Index k . 7 Centistokes cst 10
mEBEE FRY BERE K BEKBE,E Degree, Celsius C *1)
Temperature Kelvin
=N N E ) oo A T Ampere A 1
Electric Current, Ampere
Magnetomotive Force
BE, B R \% (AERE) (W/A) 1
Voltage, Electromotive Force | Volt (Watts per ampere)
HA R N 5R ESS=T N A/m BATYF Oersted Oe 41/10°
Magnetic Field Strength Ampere per meter
fiiiARE FrHrhI T =HT Gauss Gs 10*
Magnetic Flux Density | Tesla M3 Gamma Y 109
EEFH 985 Q (IR¥/R18) (V/A) 1
Electrical Resistance | Ohm (Volts per ampere)

i Notes

#1 ATKE 6 CHUREIRE N6 =T-273.15, BEERBALT=20 BATRA O DRIRTUF R NERANENEEE.
The conversion from TK into 8°C is 6=T-273.15 but for a temperature difference, it is AT=26. However, AT and 26 represent temperature differences. Measured using the Kelvin and Celsius scales respectively.

#iE Remarks

EESAFTISMNEIRNASKRE LASAESFMIIBEAMNE X, The names and symbols in () are equivalent to those directly above them or on their left.

EHITN=1/9.806 65kgf Example of conversion TN=1/9.806 65kgf
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Appendix Table2 N-kgf Conversion Table

[FRAERIRENITIE]

g0, K 10N A kgf i, iBEE—RFEHhE R
EMeakg5l, EaT41 10N % 1.0197 kgf.ltsh, 3% 10kgf

REMNE , IBEEAHINE, B HIE98.067N,

[How to use this table]

For example, to convert 10N into kgf, read the figure in the
right kgf column adjacent to the 10 in the center column in
the 1st block. This means that 10N is 1.0197kgf. To convert
10kgf into N, read the figure in the left N column of the
same row, which indicates that the answer is 98.067N.

1N = 0.1019716kgf
1kgf = 9.80665N

N kgf N kgf N kgf
9.8067 1 0.1020 333.4261 34 3.4670 657.0456 67 6.8321
19.613 2 0.2039 343.233 35 3.5690 666.852 68 6.9341
29.420 3 0.3059 353.039 36 3.6710 676.659 69 7.0360
39.227 4 0.4079 362.846 37 3.7729 686.466 70 7.1380
49.033 5 0.5099 372.653 38 3.8749 696.272 71 7.2400
58.840 6 0.6118 382.459 39 3.9769 706.079 72 7.3420
68.647 7 0.7138 392.266 40 4.0789 715.885 73 7.4439
78.453 8 0.8158 402.073 41 41808 725.692 74 7.5459
88.260 9 0.9177 411.879 42 4.2828 735.499 75 7.6479
98.067 10 1.0197 421.686 43 4.3848 745.305 76 7.7498
107.87 1 11217 431.49 44 4.4868 755.11 77 7.8518
117.68 12 1.2237 441.30 45 4.5887 764.92 78 7.9538
127.49 13 1.3256 451.11 46 4.6907 774.73 79 8.0558
137.29 14 1.4276 460.91 47 4.7927 784.53 80 8.1577
147.10 15 1.5296 470.72 48 4.8946 794.34 81 8.2597
156.91 16 1.6315 480.53 49 4.9966 804.15 82 8.3617
166.71 17 1.7335 490.33 50 5.0986 813.95 83 8.4636
176.52 18 1.8355 500.14 51 5.2006 823.76 84 8.5656
186.33 19 1.9375 509.95 52 5.3025 833.57 85 8.6676
196.13 20 2.0394 519.75 53 5.4045 843.37 86 8.7696
205.94 21 2.1414 529.56 54 5.5065 853.18 87 8.8715
215.75 22 2.2434 539.37 55 5.6084 862.99 88 8.9735
225.55 23 2.3453 549.17 56 5.7104 872.79 89 9.0755
235.36 24 2.4473 558.98 57 5.8124 882.60 20 9.1774
245.17 25 2.5493 568.79 58 5.9144 892.41 91 9.2794
254.97 26 2.6513 578.59 59 6.0163 902.21 92 9.3814
264.78 27 2.7532 588.40 60 6.1183 912.02 93 9.4834
274.59 28 2.8552 598.21 61 6.2203 921.83 94 9.5853
284.39 29 2.9572 608.01 62 6.3222 931.63 95 9.6873
294.20 30 3.0591 617.82 63 6.4242 941.44 96 9.7893
304.01 31 3.161 627.63 64 6.5262 951.25 97 9.8912
313.81 32 3.2631 637.43 65 6.6282 961.05 98 9.9932
323.62 33 3.3651 647.24 66 6.7301 970.86 99 10.0952
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Appendix Table3 Inch-mm Conversion Table

MINIATURE BALL BEARINGS

1" =25.4mm
inch 0 1 2 3 4 5 6 7 8 9 10
I

Frgj\c%?on DeJc?r%al mm
0 0.000000 | 0.000 | 25.400 | 50.800 | 76.200 | 101.600 | 127.000 | 152.400 | 177.800 | 203.200 | 228.600 | 254.000
1/64 0.015625 | 0.397 25.797 | 51.197 | 76.597 | 101.997 | 127.397 | 152.797 | 178.197 | 203.597 | 228.997 | 254.397
1/32 0.031250 | 0.794 26.194 | 51.594 | 76.994 | 102.394 | 127.794 | 153.194 | 178.594 | 203.994 | 229.394 | 254.794
3/64 0.046875 1.191 26.591 | 51.991 77.391 | 102.791 | 128.191 | 153.591 | 178.991 | 204.391 | 229.791 | 255.191
1/16 0.062500 | 1.588 26.988 | 52.388 | 77.788 | 103.188 | 128.588 | 153.988 | 179.388 | 204.788 | 230.188 | 255.588
5/64 0.078125 1.984 27.384 | 52.784 | 78.184 | 103.584 | 128.984 | 154.384 | 179.784 | 205.184 | 230.584 | 255.984
3/32 0.093750 | 2.381 27.781 53.181 | 78.581 | 103.981 | 129.381 | 154.781 | 180.181 | 205.581 | 230.981 | 256.381
7/64 0.109375 | 2.778 28.178 | 53.578 | 78.978 | 104.378 | 129.778 | 155.178 | 180.578 | 205.978 | 231.378 | 256.778
1/8 0.125000 3.175 28.575 | 53.975 | 79.375 | 104.775 | 130.175 | 155.575 | 180.975 | 206.375 | 231.775 | 257175
9/64 0.140625 | 3.572 28.972 | 54.372 | 79.772 | 105.172 | 130.572 | 155.972 | 181.372 | 206.772 | 232.172 | 257.572
5/32 0.156250 | 3.969 29.369 | 54.769 | 80.169 | 105.569 | 130.969 | 156.369 | 181.769 | 207.169 | 232.569 | 257.969
11/64 0.171875 4.366 29.766 | 55.166 | 80.566 | 105.966 | 131.366 | 156.766 | 182.166 | 207.566 | 232.966 | 258.366
3/16 0.187500 | 4.763 30.163 | 55.563 | 80.963 | 106.363 | 131.763 | 157.163 | 182.563 | 207.963 | 233.363 | 258.763
13/64 0.203125 5.159 30.559 | 55.959 | 81.359 | 106.759 | 132.159 | 157.559 | 182.959 | 208.359 | 233.759 | 259.159
7/32 0.218750 | 5.556 30.956 | 56.356 | 81.756 | 107.156 | 132.556 | 157.956 | 183.356 | 208.756 | 234.156 | 259.556
15/64 0.234375 | 5.953 31.353 | 56.753 | 82.153 | 107.553 | 132.953 | 158.353 | 183.753 | 209.153 | 234.553 | 259.953
1/4 0.250000 | 6.350 31.750 | 57150 | 82.550 | 107.950 | 133.350 | 158.750 | 184.150 | 209.550 | 234.950 | 260.350
17/64 0.265625 | 6.747 32147 | 57547 | 82.947 | 108.347 | 133.747 | 159.147 | 184.547 | 209.947 | 235.347 | 260.747
9/32 0.281250 7144 32.544 | 57944 | 83.344 | 108.744 | 134.144 | 159.544 | 184.944 | 210.344 | 235.744 | 261.144
19/64 0.296875 | 7.541 32,941 | 58.341 | 83.741 | 109.141 | 134.541 | 159.941 | 185.341 | 210.741 | 236.141 | 261.541
5/16 0.312500 | 7.938 33.338 | 58.738 | 84.138 | 109.538 | 134.938 | 160.338 | 185.738 | 211.138 | 236.538 | 261.938
21/64 0.328125 | 8.334 | 33.734 | 59.134 | 84.534 | 109.934 | 135.334 | 160.734 | 186.134 | 211.534 | 236.934 | 262.334
11/32 0.343750 | 8.731 34.131 59.531 | 84.931 | 110.331 | 135.731 | 161.131 | 186.531 | 211.931 | 237.331 | 262.731
23/64 0.359375 | 9.128 34.528 | 59.928 | 85.328 | 110.728 | 136.128 | 161.528 | 186.928 | 212.328 | 237.728 | 263.128
3/8 0.375000 | 9.525 34.925 | 60.325 | 85.725 | 111.125 | 136.525 | 161.925 | 187.325 | 212.725 | 238.125 | 263.525
25/64 0.390625 | 9.922 35.322 | 60.722 | 86.122 | 111.522 | 136.922 | 162.322 | 187.722 | 213.122 | 238.522 | 263.922
13/32 0.406250 | 10.319 | 35.719 | 61.119 | 86.519 | 111.919 | 137.319 | 162.719 | 188.119 | 213.519 | 238.919 | 264.319
27/64 0.421875 | 10.716 | 36.116 | 61.516 | 86.916 | 112.316 | 137.716 | 163.116 | 188.516 | 213.916 | 239.316 | 264.716
7/16 0.437500 | 11.113 36.513 | 61913 | 87.313 | 112.713 | 138.113 | 163.513 | 188.913 | 214.313 | 239.713 | 265.113
29/64 0.453125 | 11.509 | 36.909 | 62.309 | 87.709 | 113.109 | 138.509 | 163.909 | 189.309 | 214.709 | 240.109 | 265.509
15/32 0.468750 | 11.906 | 37.306 | 62.706 | 88.106 | 113.506 | 138.906 | 164.306 | 189.706 | 215.106 | 240.506 | 265.906
31/64 0.484375 | 12.303 | 37.703 | 63.103 | 88.503 | 113.903 | 139.303 | 164.703 | 190.103 | 215.503 | 240.903 | 266.303
1/2 0.500000 | 12.700 | 38.100 | 63.500 | 88.900 | 114.300 | 139.700 | 165.100 | 190.500 | 215.900 | 241.300 | 266.700
33/64 0.515625 | 13.097 | 38.497 | 63.897 | 89.297 | 114.697 | 140.097 | 165.497 | 190.897 | 216.297 | 241.697 | 267.097
17/32 0.531250 | 13.494 | 38.894 | 64.294 | 89.694 | 115.094 | 140.494 | 165.894 | 191.294 | 216.694 | 242.094 | 267.494
35/64 0.546875 | 13.891 | 39.291 | 64.691 | 90.091 | 115.491 | 140.891 | 166.291 | 191.691 | 217.091 | 242.491 | 267.891
9/16 0.562500 | 14.288 | 39.688 | 65.088 | 90.488 | 115.888 | 141.288 | 166.688 | 192.088 | 217.488 | 242.888 | 268.288
37/64 0.578125 | 14.684 | 40.084 | 65.484 | 90.884 | 116.284 | 141.684 | 167.084 | 192.484 | 217.884 | 243.284 | 268.684
39/64 0.609375 | 15.478 | 40.878 | 66.278 | 91.678 | 117.078 | 142.478 | 167.878 | 193.278 | 218.678 | 244.078 | 269.478
5/8 0.625000 | 15.875 | 41.275 | 66.675 | 92.075 | 117.475 | 142.875 | 168.275 | 193.675 | 219.075 | 244.475 | 269.875
41/64 0.640625 | 16.272 | 41.672 | 67.072 | 92.472 | 117.872 | 143.272 | 168.672 | 194.072 | 219.472 | 244.872 | 270.272
21/32 0.656250 | 16.669 | 42.069 | 67.469 | 92.869 | 118.269 | 143.669 | 169.069 | 194.469 | 219.869 | 245.269 | 270.669
43/64 0.671875 | 17.066 | 42.466 | 67.866 | 93.266 | 118.666 | 144.066 | 169.466 | 194.866 | 220.266 | 245.666 | 271.066
11/16 0.687500 | 17.463 | 42.863 | 68.263 | 93.663 | 119.063 | 144.463 | 169.863 | 195.263 | 220.663 | 246.063 | 271.463
45/64 0.703125 | 17.859 | 43.259 | 68.659 | 94.059 | 119.459 | 144.859 | 170.259 | 195.659 | 221.059 | 246.459 | 271.859
23/32 0.718750 | 18.256 | 43.656 | 69.056 | 94.456 | 119.856 | 145.256 | 170.656 | 196.056 | 221.456 | 246.856 | 272.256
47/64 0.734375 | 18.653 | 44.053 | 69.453 | 94.853 | 120.253 | 145.653 | 171.053 | 196.453 | 221.853 | 247.253 | 272.653
3/4 0.750000 | 19.050 | 44.450 | 69.850 | 95.250 | 120.650 | 146.050 | 171.450 | 196.850 | 222.250 | 247.650 | 273.050
49/64 0.765625 | 19.447 | 44.847 | 70.247 | 95.647 | 121.047 | 146.447 | 171.847 | 197.247 | 222.647 | 248.047 | 273.447
25/32 0.781250 | 19.844 | 45.244 | 70.644 | 96.044 | 121.444 | 146.844 | 172.244 | 197.644 | 223.044 | 248.444 | 273.844
51/64 0.796875 | 20.241 | 45.641 | 71.041 | 96.441 | 121.841 | 147.241 | 172.641 | 198.041 | 223.441 | 248.841 | 274.241
13/16 0.812500 | 20.638 | 46.038 | 71.438 | 96.838 | 122.238 | 147.638 | 173.038 | 198.438 | 223.838 | 249.238 | 274.638
53/64 0.828125 | 21.034 | 46.434 | 71.834 | 97.234 | 122.634 | 148.034 | 173.434 | 198.834 | 224.234 | 249.634 | 275.034
27/32 0.843750 | 21.431 | 46.831 | 72.231 | 97.631 | 123.031 | 148.431 | 173.831 | 199.231 | 224.631 | 250.031 | 275.431
55/64 0.859375 | 21.828 | 47.228 | 72.628 | 98.028 | 123.428 | 148.828 | 174.228 | 199.628 | 225.028 | 250.428 | 275.828
7/8 0.875000 | 22.225 | 47.625 | 73.025 | 98.425 | 123.825 | 149.225 | 174.625 | 200.025 | 225.425 | 250.825 | 276.225
57/64 0.890625 | 22.622 | 48.022 | 73.422 | 98.822 | 124.222 | 149.622 | 175.022 | 200.422 | 225.822 | 251.222 | 276.622
29/32 0.906250 | 23.019 | 48.419 | 73.819 | 99.219 | 124.619 | 150.019 | 175.419 | 200.819 | 226.219 | 251.619 | 277.019
59/64 0.921875 | 23.416 | 48.816 | 74.216 | 99.616 | 125.016 | 150.416 | 175.816 | 201.216 | 226.616 | 252.016 | 277.416
15/16 0.937500 | 23.813 | 49.213 | 74.613 | 100.013 | 125.413 | 150.813 | 176.213 | 201.613 | 227.013 | 252.413 | 277.813
61/64 0.953125 | 24.209 | 49.609 | 75.009 | 100.409 | 125.809 | 151.209 | 176.609 | 202.009 | 227.409 | 252.809 | 278.209
31/32 0.968750 | 24.606 | 50.006 | 75.406 | 100.806 | 126.206 | 151.606 | 177.006 | 202.406 | 227.806 | 253.206 | 278.606
63/64 0.984375 | 25.003 | 50.403 | 75.803 | 101.203 | 126.603 | 152.003 | 177.403 | 202.803 | 228.203 | 253.603 | 279.003
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Appendix Table4 Hardness Conversion Table (Reference)

BEK hREE BREE
Fraction Brinell Hardness Rockwell Hardness
CIERE | gREE . BB A e MR
C scale Hardness | vickers Hardness WREER Shore Hardness
1471N) Semek Bl Tungsten Load 588.\4N LQ/ad 980.7N
{150kgf} Carbide Ball brale E3k B121.588mm
brale indenter 1.588mm Ball
68 940 - - 85.6 - 97
67 900 - - 85.0 - 95
66 865 - - 84.5 - 92
65 832 = 739 83.9 = 91
64 800 - 722 83.4 - 88
63 772 = 705 82.8 = 87
62 746 - 688 82.3 = 85
61 720 = 670 81.8 = 83
60 697 - 654 81.2 = 81
59 674 = 634 80.7 = 80
58 653 - 615 80.1 - 78
57 633 = 595 79.6 = 76
56 613 = 577 79.0 - 75
55 595 = 560 78.5 = 74
54 577 - 543 78.0 - 72
53 560 - 55 77.4 - 71
52 544 500 512 76.8 - 69
51 528 487 496 76.3 - 68
50 513 475 481 75.9 - 67
49 498 464 469 75.2 - 66
48 484 451 455 74.7 - 64
47 471 442 443 741 = 63
46 458 432 432 73.6 - 62
45 446 421 421 731 = 60
44 434 409 409 72.5 - 58
43 423 400 400 72.0 = 57
42 412 390 390 71.5 - 56
41 402 381 381 70.9 - 55
40 392 371 371 70.4 - 54
39 382 362 362 69.9 = 52
38 372 353 353 69.4 - 51
37 363 344 344 68.9 = 50
36 354 336 336 68.4 (109.0) 49
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 31 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 271 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34
(18) 230 219 219 = 96.7 33
16) 222 212 212 - 95.5 32
14) 213 203 203 - 93.9 31
12) 204 194 194 - 92.3 29
(10) 196 187 187 - 90.7 28
8) 188 179 179 - 89.5 27
6) 180 171 171 = 87.1 26
4) 173 164 165 - 85.5 25
2) 166 158 158 - 83.5 24
0) 160 152 152 - 81.7 24
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Appendix Table5 Physical and Mechanical Properties of Materials

MINIATURE BALL BEARINGS

YEEE R -
SRR wpa) | EREE | g
g | (0C~1000) |  @E ket/mmd | e (MPa) e
g Specific Coefficient () Modulus of e kgt/mmz} (%)
Materials o3l of Linear Hardness Direct Tensile i i Elongation
Gravity A : Strength Yield Point 8
Expansion (Brinell) Elasticity (MP3) (MPa) (%)
(0C to 100°C) (MPa) ; e
kgf/mma | kg¥/mm &
LSV NEI) . e 208000 1570~1960 1370 .
Eeerne e Gaea) G 12.5X10% | 650~740 | ‘n1500; | {160~200} | {140} 0.5LXF
SEAFRFEN
SUS440C 268 104%10° 580 200000 1960 1860 _
Martensitic Stainless {20400} {200} {190}
Steel SUS 440C
M (C=0.12~0.20%) ~ ~
Mild Steel 7.86 16x10° | 100~130 | R | ATl | e | 24~36
(C=0.12 to 0.20%)
fERM| (C=0.3~0.5%) _ N
Hard Steel 7.84 113x10° | 160~200 | 200000 | 23970686 | 333451 | 426
(C=0.3 to 0.5%) { I { ' { }
BEARFEN
SUS304 6 193000 588 245
) 16.3x1 1
Austenitic Stainless 8.03 6.3x10 >0 (19700} (60} 25} 60
Steel SUS 304
IREHER 2001k
FC 200 7.3 104x10¢ | 223HF {200k} - _
Gray Iron \ess than more than
FC 200
7573 98100
Cast Iron REBSEH {10000} .
FCD 400 201LLF 400\L,U:
Spheroidal 7.0 11.7%x10° less than {411 £} — 120k
graphite Iron more than
FCD 400
iE'. . _ 70600 78 34
Aluminum 2.69 23.7X10 15~26 {7200} 8l 3.5} 35
2 . - 92200 147
Zinc 714 31%10 30~60 19400} {15} - 30~40
£l B 123000 196 69 e
Copper 8.93 16.2X10 50 112500} 120} 7} 15~20
GRA) . 294~343
=4 (Annealed) 8945 103000 {30~35} 65~75
—_— 8.5 19.1x10°® ] —
Brass {10500}
(A0T) 85130 363~539 1550
(Machined) {37~55}
#&i¥ Remarks

SFENNHEARRDERETEROEE, —RUBRITERENUERR, EATHMN L, BRREMHTREERT.

The hardness of hardened bearing steel and martensitic stainless steel is usually expressed using the Rockwell C Scale, but for comparison, it is converted into Brinell hardness.
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Appendix Table6é Values of Standard Tolerance Grades IT

nE
ERRTISE (mm) Standard Grades
pasic size (mm) I T2 T3 T4 TS IT6 T7 T8 IT9 [T10 T
i VRS BAREE (um)
over inel Tolerances (um)
= 3 0.8 1.2 2 3 4 6 10 14 25 40 60
3 6 1 1.5 2.5 4 5 8 12 18 30 48 75
6 10 1 1.5 2.5 4 6 9 15 22 36 58 90
10 18 1.2 2 3 5 8 1 18 27 43 70 110
18 30 1.5 2.5 4 6 9 13 21 33 52 84 130
30 50 1.5 2.5 4 7 1" 16 25 39 62 100 160
50 80 2 3 5 8 13 19 30 46 74 120 190
80 120 2.5 4 6 10 15 22 35 54 87 140 220
120 180 3.5 5 8 12 18 25 40 63 100 160 250
180 250 4.5 7 10 14 20 29 46 72 115 185 290
250 315 6 8 12 16 23 32 52 81 130 210 320
315 400 7 9 13 18 25 36 57 89 140 230 360
400 500 8 10 15 20 27 40 63 97 155 250 400
500 630 9 " 16 22 30 44 70 110 175 280 440
630 800 10 13 18 25 36 50 80 125 200 320 500
800 1000 1" 15 21 29 40 56 90 140 230 360 560
1000 1250 13 18 24 33 47 66 105 165 260 420 660
1250 1600 15 21 29 39 55 78 125 195 310 500 780
1600 2000 18 25 35 46 65 92 150 230 370 600 920
2000 2500 22 30 41 55 78 110 175 280 440 700 1100
2500 3150 26 36 50 68 96 135 210 330 540 860 1350
?ié%”lﬁ’ﬁh ~ it18FEAFEARTIMmALF, Standard tolerance grades IT14 to IT18 shall not be used for basic sizes less than or equal to Tmm.

2. @3500mm MEERYT, AEFR it1 ~ itSHAEEZ IR ERNIRNE.
Values for standard tolerance grades IT1 to ITS for basic sizes over 500mm are included for experimental use.
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Standard Grades

BEHERTHZZE (mm)
Basic Stz (mm) T2 T3 m4 IT15 6 m7 T8
i LI BAREE (mm)
over inel Tolerances (mm)
= 3 0.10 0.14 0.25 0.40 0.60 1.00 1.40
3 6 0.12 0.18 0.30 0.48 0.75 1.20 1.80
6 10 0.15 0.22 0.36 0.58 0.90 1.50 2.20
10 18 0.18 0.27 0.43 0.70 1.10 1.80 2.70
18 30 0.21 0.33 0.52 0.84 1.30 2.10 3.30
30 50 0.25 0.39 0.62 1.00 1.60 2.50 3.90
50 80 0.30 0.46 0.74 1.20 1.90 3.00 4.60
80 120 0.35 0.54 0.87 1.40 2.20 3.50 5.40
120 180 0.40 0.63 1.00 1.60 2.50 4.00 6.30
180 250 0.46 0.72 1.15 1.85 2.90 4.60 7.20
250 315 0.52 0.81 1.30 2.10 3.20 5.20 8.10
315 400 0.57 0.89 1.40 2.30 3.60 5.70 8.90
400 500 0.63 0.97 1.55 2.50 4.00 6.30 9.70
500 630 0.70 1.10 1.75 2.80 4.40 7.00 11.00
630 800 0.80 1.25 2.00 3.20 5.00 8.00 12.50
800 1000 0.90 1.40 2.30 3.60 5.60 9.00 14.00
1000 1250 1.05 1.65 2.60 4.20 6.60 10.50 | 16.50
1250 1600 1.25 1.95 3.10 5.00 7.80 12.50 | 19.50
1600 2000 1.50 2.30 3.70 6.00 9.20 15.00 | 23.00
2000 2500 1.75 2.80 4.40 7.00 11.00 | 17.50 | 28.00
2500 3150 2.10 3.30 5.40 8.60 13.50 | 21.00 | 33.00

MINIATURE BALL BEARINGS
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Appendix Table7 Conversion

(1) RFEIRF PIFDRME FFHRE)
Deep groove ball bearings : Open type (Metric series)

Wi

iz

Bore diameter ISC/NSK NMB NTN Bore diameter ISC/NSK NMB NTN
(mm) (inch) (mm) (inch)
1 0.0394 681 L-310 681 6 0.2362 MR106 L-1060 676A
MR31 L-310W51 - MR126 L-1260 BC6-12
691 R-410 691 684A L1360 686
1.2 0.0472 MR41X R-412 BC1.2-4 696 R-1560X2 696
1.5 0.0591 681X L-415 68/1.5 606 R-1760X2 606
691X R-515 69/1.5 626 R-1960 626
601X R-615 60/1.5 636 - 636
2 0.0787 682 L-520 682 7 0.2756 MR117 L-1170 677
MR52B L-520W02 BC2-5 MR137 L-1370 BC7-13
692 R-620 692 687 L-1470 687A
MR62 R-620W52 BC2-6 697 - 697
MR72 R-720Y52 BC2-7A 607B R-1970 607
602 R-720 602 627 R-2270 627
2.5 0.0984 682X L-625 68/2.5 637 = 637
692X R-725 69/2.5 8 0.3150 MR128 L-1280 678A
MR82X R-825Y52 BC2.5-8 MR148 L-1480 BC8-14
602X R-825 60/2.5 688A L-1680 688A
3 0.1181 MR63 L-630 673 698 R-1980 698
683A L-730 683 9 0.3543 689 1790 689
MR83 R-830Y52 BC3-8 9[1%%71;%%%@ Jga%;éf DD\ ‘ e
693 R-830 693 In case of stainless steel | ez«
1 694-H-
MR93 R-930Y52 BC3-9 Example RIS DDL-1170 F-677
603 R-930 603 it
623 R-1030 623 SMR117
633 - 633
4 0.1575 MR74 L-740 674A
MR84 -840 BC4-8
684A L-940 684AX50
MR104B L-1040X2 BC4-10
694 R-1140 694
604 R-1240 604
624 R-1340 624
634 R-1640 634
5 0.1969 MR85 L-850 675
MR95 L-950 BC5-9
MR105 L-1050 BC5-10
685 L-1150 685
695 R-1350 695A
605 R-1450 605
625 R-1650 625
635 R-1950 635
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(2) KR SFFDERMA (RNPHLEER)

Deep groove ball bearings : Shielded type (Metric series)

MINI

ATURE BALL BEARINGS

e iz
Bore diameter ISC/NSK NMB NTN Bore diameter ISC/NSK NMB NTN
(mm) (inch) (mm) (inch)
1.5 0.0591 | 681XZZ | L415X5ZZ | W68/1.5ZZA 6 0.2362 | MR106ZZ1 | L-1060ZZ | WA676AZZ
691X2Z R-5152Z | W69/1.5ZZA MR1262Z | 1-1260ZZ | WBC6-12ZZ
601 R-615ZZ | W60/1.5ZZA 686AZZ1 | -1360ZZ W6862Z
2 0.0787 | 68222 1-520ZZ W682ZZA 696221 | R-1560X13KK 69622
MR52BZZ | 1-520ZZW52 | WBC2-5ZZA 606ZZ | R-1760X22Z 60627
69227 R-620ZZ W692ZZA 626221 R-1960ZZ 62677
MR62ZZ | R-620ZZY52 - 63622 - 63622
MR722Z | R-720ZZY03 | WBC2-7ZZA 7 0.2756 | MR117ZZ | 1117022 WA6772Z
60222 R720ZZ W602ZZA MR137ZZ | 1-1370ZZ | WBC7-13ZZ
2.5 0.0984 | 682XZZ 1-625ZZ | W68/2.5ZZA 687221 1-1470KK W687AZZ
692X22 R7252Z | W69/2.5ZZA 697221 - 69727
602X2Z R-825ZZ | W60/2.5ZZA 607221 R-1970ZZ 60722
3 0.1181 | MR632Z 1-630ZZ WA673ZZA 62722 R-2270HH 62722
683AZZ 1-730ZZ W6832Z 63722 - 63727
69322 R-830ZZ W6932Z 8 0.3150 | MR1282Z1 | 1-1280ZZ W678AZZ
MR93ZZ | R-930ZZY04 | WBC3-9ZZA MR148ZZ | 1-1480ZZ | WBC8-14ZZ
62322 R-1030ZZ 62327 688AZZ1 | L-1680ZZ W688AZZ
63322 - 63322 69822 R-1980KK 69827
4 0.1575 | MR742Z 174022 WA674ZZA 60822 R-2280ZZ 60822
MR84ZZ 1-840ZZ WBC4-87Z 9 0.3543 | 6892Z1 1-1790ZZ W689ZZ
684AZZ 1-940ZZ | W684AX50ZZ = JIS S
MR104BZZ | 1-1040X2ZZ | WBC4-10ZZ ?Eismiffzmess steel | mmmipe | D0 | | P |
6942z | R1140ZZ 69477 B SAZZH- | 702z | Fwae77ZZ
Example BHRYES
604ZZ R-1240KK1 60477 i
62422 R-1340HH 62477 SMR1172Z
634221 R-1640HH 63427
5 0.1969 | MR85ZZ 1-850ZZ WA6752Z
MR95ZZ1 1-9502Z WBC5-92Z
MR1052Z | 1-1050ZZ | WBC5-10ZZ
68522 1115022 W6852Z
69522 R-13502Z 695AZZ
60522 R-1450ZZ 60522
625221 R-1650HH 62527
635221 63522 63527
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(3) KHRF FHEBRHFDERHA

Deep groove ball bearings with flanged outer ring : Open type (Metric series)

(FFEY)

W Wz
Bore diameter ISC/NSK NMB NTN Bore diameter ISC/NSK NMB NTN
(mm) (inch) (mm) (inch)
1 0.0394 F681 LF-310 FL681 6 0.2362 | MF106 LF-1060 FL676A
F691 RF-410 FL691 MF126 LF-1260 FLBC6-12
1.2 0.0472 | MF41X RF-412 FLBC1.2-4 F686A LF-1360 FL686
1.5 0.0591 F681X LF-415 FL68/1.5 F696 RF-1560 FL696
F691X RF-515 FL69/1.5A F606 RF-1760X2 FL606
F601X RF-615 FL60/1.5 F626 RF-1960 FL626
2 0.0787 F682 LF-520 FL682 F636 - -
MF52B — - 7 0.2756 | MF117 LF-1170 FL677
F692 RF-620 FL692 MF137 LF-1370 FLBC7-13
MF62 RF-620W52 FLBC2-6 F687 LF-1470 FL687A
MF72 RF-720Y52 - F697 - FL697
F602 RF-720 FL602 F607 = =
2.5 0.0984 | F682X LF-625 FL68/2.5 F627 RF-2270 -
F692X RF-725 FL69/2.5 8 0.3150 | MF128 LF-1280 FL678A
MF82X | RF-825Y52 | FLBC2.5-8 MF148 LF-1480 FLBC8-14
F602X RF-825 FL60/2.5 F688A LF-1680 FL688BA
3 0.1181 MF63 LF-630 FL673 F698 RF-1980 FL698
F683A LF-730 FL683 9 0.3543 F689 LF-1790 FL689
MF83 RF-830Y52 FLBC3-8 NRETRER Jg i:éf oD| |k
F693 RE-830 FL693 In case of stainless steel ESEH"
MF93 | RF-930Y52 | FLBC3-9 i PO | oblE70 | FRe77
Example BHRITES
F603 RF-930 FL603 ity
F623 RF-1030 FL623 SMF117
4 0.1575 MF74 LF-740 FL674A
MF84 LF-840 FLBC4-8
F684A LF-940 FL684AX50
MF104B LF-1040 FLBC4-10
F694 RF-1140 FL694
F604 RF-1240 FL604
F624 RF-1340 FL624
F634 RF-1640 -
5 0.1969 MF85 LF-850 FL675
MF95 LF-950 FLBC5-9
MF105 LF-1050 FLBC5-10
F685 LF-1150 FL685
F695 RF-1350 FL695A
F605 RF-1450 FL605
F625 RF-1650 FL625
F635 RF-1950 -
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(4) KHERF FEANWRDIERMEE (RHLER)
Deep groove ball bearings with flanged outer ring : Shielded type (Metric series)

MINIATURE BALL BEARINGS

e iz
Bore diameter ISC/NSK NMB NTN Bore diameter ISC/NSK NMB NTN
(mm) (inch) (mm) (inch)
1.5 0.0591 | F681XZZ | LF-415ZZ | FLW68/1.5ZZA 6 0.2362 | MF106ZZ1 | LF-1060ZZ | FLWA676AZZA
F691XZZ | RF-515ZZ | FLW69/1.5ZZA MF126ZZ | LF-1260ZZ | FLAWBC6-122Z
F601XZZ | RF-615ZZ | FLW60/1.5ZZA F686AZZ1 | LF-1360ZZ FLW686ZZ
2 0.0787 | F682ZZ LF-5202Z FLW682ZZA F696ZZ1 | RF-1560ZZ FL696ZZ
MF52BZZ - - F606ZZ | RF-1760X2ZZ FL606ZZ
F6922Z RF-620Z7 FLW692ZZA F626ZZ1 | RF-1960ZZ FL626ZZ
MF72ZZ | RF-720ZZY03 | FLWBC2-7ZZA F6362Z - -
F6022Z RF-720ZZ FLW602ZZA 7 0.2756 | MF1172Z | LF-1170ZZ | FLWA677ZZA
2.5 0.0984 | F682XZZ | LF-625ZZ | FLW68/2.52ZA MF137ZZ | LF-1370ZZ | FLAWBC7-132Z
F692XZZ | RF-725ZZ | FLW69/2.5ZZA F687ZZ1 | LF-1470ZZ | FLW687AZZ
F602XZZ | RF-825ZZ | FLW60/2.52ZA F6972Z1 - FL6972Z
3 0.1181 | MF63ZZ | LF-630ZZ | FLWA673ZZA F607ZZ1 | RF-1970ZZ FL607ZZ
F683AZZ | LF-730ZZ FLW683ZZ F627ZZ | RF-2270HH FL6272Z
F693ZZ RF-830ZZ FLW693ZZ 8 0.3150 | MF1282Z1 | LF-1280ZZ | FLAW678AZZ
MF93ZZ | RF-930ZZY04 | FLAWBC3-9ZZA MF148ZZ | LF-1480ZZ | FLWBC8-142Z
F603ZZ RF-930ZZ FLW603ZZ F688AZZ1 | LF-1680HH | FLW688AZZ
F623ZZ | RF-1030ZZ FL62377 F698ZZ1 | RF-1980ZZ FL698ZZ
4 0.1575 | MF742Z LF-740ZZ | FLWA674AZZA F608ZZ | RF-2280HH FL608ZZ
MF84ZZ | LF-840ZZ | FLWBC4-82Z 9 0.3543 | F6892Z | LF-1790ZZ FLW689ZZ
F684AZZ | LF-940ZZ | FLW6B4AX50ZZ F6992Z1 - FL699ZZ
MF104BZZ | LF-1040ZZ | FLAWBC4-10ZZ = JIS WETE
F6942Z | RF-1140ZZ FL694ZZ ﬁ?ififfzmess steel | magne | 00 | R |
F604ZZ | RF-12407Z FL604ZZ i Fe94zz - DDLF-1170ZZ | F-FLWA677ZZA
Example BHRYES
F624ZZ | RF-1340ZZ FL6247Z i
F634ZZ1 | RF-1640ZZ FL634ZZ SMF11722
5 0.1969 | MF85ZZ | LF-850ZZ FLWA6752Z
MF95ZZ | LF-950ZZ FLWBC5-92Z
MF1052Z | LF-1050ZZ | FLAWBC5-10ZZ
F685ZZ | LF-1150ZZ FLW6852Z
F695ZZ1 | RF-1350ZZ FL695AZZ
F605ZZ | RF-1450ZZ FL605ZZ
F625ZZ1 | RF-1650HH FL62577
F6352Z1 | RF-1950ZZ FL6352Z
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(5) HWHIRT LIIRDERME FFRE)

Deep groove ball bearings : Open type (Inch series)

iz

Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.016 0.0400 RO9 - 2C UL1304 RI-2X2 ROT
1191 0.0469 RO RO 25C UL1505 RI-2F RO
1.397 0.0550 R1 R1 3C R1706 RI-3 R1
1.984 0.0781 R1-4 R1-4 4C R2508 RI-4 R1-4
2.380 | 0.0937 R133 R133 3332C UL3006 RI-3332 R133
R1-5 R1-5 5C R3010 RI-5 R1-5
3.175 0.1250 R144 R144 418C uL4008 RI-418 R144
R2-5 R2-5 518C R4010 RI-518 R2-5
R2-6 R2-6 618C - RI-618 RA2-6
R2 R2 R2C R4012 R-2 R2
R2A R2A R2AC - - RA2
3.967 0.1562 R155 R155 5532C uL5010 RI-5532 RA155
4.762 0.1875 R156 R156 5632C UL6010 RI-5632 R156
R166 R166 6316C UL6012 RI-6632 R166
R3 R3 R3C R6016 R-3 R3
6.350 | 0.2500 | R168BZZ R168 614C uL8012 RI-614 R168A
R188 R188 814C UL8016 RI-814 R188
R4B R4 R4AC R8020 R-4 R4
R4AA R4A R4AR - RI-1214 -
7.938 0.3125 R1810 R1810 8516C - RI-8516 -
21K BHRYES
Iyr?ismez(;f?tﬁaﬂinless steel ‘iﬁ’?ﬁfﬁ s |:| 5 |:| |:| X DDI:| F- |:|
B Example SR166 SR166 $6316C UL6012X DDRI-6632 F-R166
(6) HHIRF BFIFDERMHE (FNIBFLER)
Deep groove ball bearings : Shielded type (Inch series)
TS
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.191 0.0469 ROZZ ROSS 25CHH ULZ1505 RI25ZZ RAOZZA
1.397 | 0.0550 R1ZZ R1SS 3CHH RX1706 RI-3ZZ RAIZZA
1.984 0.0781 R1-422 R1-4SS 4CHH RX2508 RI-42Z RA1-4ZZA
2.380 | 00937 | R1332ZS R1335S 3332CHH ULZ3006 RI-33322Z RA133ZZA
R1-5Z2Z R1-5SS 5CHH RX3010 RI-52Z2 RA1-5ZZA
3175 01250 | R144zZ R144S5 418CHH ULZ4008 RI-418ZZ RA144ZZA
R2-5Z2Z R2-5SS 518CHH RX4010 RI-5182Z RA2-5z27
R2-62Z R2-655 618CHH - RI-618ZZ RA2-6ZZA
R2ZZ R2SS R2CHH RX4012 R-2ZZ RA2ZZA
R2AZZ R2ASS R2ACHH - - RA2ZZ
3.967 0.1562 R155Z22 R155SS 5532CHH ULZz5010 RI-5532Z27 RA155ZZA
4.762 01875 | R1562Z R156S5 5632CHH ULZ6010 RI-5632ZZ RA1562Z
R166ZZ R166SS 6316CHH ULZ6012 RI-6632Z7Z RA166Z2Z
R3zZ R35S R3CHH RX6016 R-3HH RA3ZZ
6.350 | 0.2500 | R168BZZS R168SS 614CHH ULZ8012 RI-614ZZ R168AZZ
R18822 R188SS 814CHH ULZ8016 RI-8142Z RA188ZZA
R4BZZ R4SS R4CHH RX8020 R-4KK R4ZZ
R4AAZZ R4ASS R4ARHH - RI-1214ZZ RA4ZZ
7.938 03125 | R1810ZZ R1810S5 8516CHH - RI-85162Z -
=27 FHRRYES
T esssieet | RB8mom | s ] | s[ 1 | x| eo[ ] | [
Bl Example SR1662ZZ SR16655 $6316CHH ULZ6012X DDRI-6632ZZ F-RA166ZZ
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(7) RHIRF HEHEH

R ER 7K

(FFREY)

Deep groove ball bearings with flanged outer ring : Open type (Inch series)

MINIATURE BALL BEARINGS

Wig
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.191 0.0469 FRO FRO 25FC ULK1505 RIF-25 FLRO
1.397 0.0550 FR1 FR1 3FC RK1706 RIF-3 FLR1
1.984 0.0781 FR1-4 FR1-4 4FC RK2508 RIF-4 FLR1-4
2.380 | 0.0937 FR133 FR133 3332FC ULK3006 RIF-3332 FLR133
FR1-5 FR1-5 5FC RK3010 RIF-5 FLR1-5
3.175 0.1250 FR144 FR144 418FC ULK4008 RIF-418 FLR144
FR2-5 FR2-5 518FC RK4010 RIF-518 FLR2-5
FR2-6 FR2-6 618FC - RIF-618 FLR2-6
FR2 FR2 R2FC RK4012 RF-2 FLR2
3.967 0.1562 FR155 FR155 5532FC ULK5010 RIF-5532 FLR155
4.762 0.1875 FR156 FR156 5632FC ULK6010 RIF-5632 FLR156
FR166 FR166 6316FC ULK6012 RIF-6632 FLR166
FR3 FR3 - RK6016 — FLRA3
6.350 | 0.2500 | FR168B FR168 614FC ULK8012 RIF-614 FLR168
FR188 FR188 814FC ULK8016 RIF-814 FLR188
FR4B FR4 R4FC RK8020 RF-4 FLR4
7.938 03125 | FR1810 FR1810 8516FC - RIF-8516 -
=5 BHRIRES
Iyrlmj ;%;Smj(;f ?EE nless steel ii@gffsm > |:| > ‘ ‘ ‘ ‘ X bb |:| F- |:|
5 Example SFR166 SFR166 S6316FC ULK6012X DDRIF-6632 F-FLR166
(8) RHIZRY FHEBKIFRIERMA (RMIpLER)
Deep groove ball bearings with flanged outer ring : Shielded type (Inch series)
g
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.191 0.0469 FROZZ FROSS 25FCHH ULKZ1505 RIF-2+Z2Z FLRAOZZA
1.397 0.0550 FR1ZZ FR1SS 3FCHH RKX1706 RIF-3ZZ FLRA1ZZA
1.984 0.0781 FR1-4ZZ FR1-4SS 4FCHH RKX2508 RIF-4Z2Z FLRA1-4ZZA
2.380 0.0937 FR133ZZS FR133SS 3332FCHH ULKZ3006 RIF-3332727 FLRA133ZZA
FR1-5ZZ FR1-5SS 5FCHH RKX3010 RIF-52Z FLRA2-5ZZA
3.175 0.1250 FR144ZZ FR144SS 418FCHH ULKZ4008 RIF-418ZZ FLRA144ZZA
FR2-5ZZ FR2-5SS 518FCHH RKF4010 RIF-51822 FLRA2-52Z
FR2-6ZZ FR2-6SS 618FCHH - RIF-618ZZ FLRA2-6ZZA
FR2ZZ FR2SS R2FCHH RKF4012 RF-2ZZ FLR2ZZA
3.967 0.1562 FR155ZZ FR155SS 5532FCHH ULKZ5010 RIF-553277 FLRA155ZZA
4.762 0.1875 FR156ZZ FR156SS 5632FCHH ULKZ6010 RIF-5632ZZ FLRA156Z2Z
FR166ZZ FR166SS 6316FCHH ULKZ6012 RIF-6632ZZ FLRA166ZZ
FR3ZZ FR3SS R3FCHH RKF6016 RF-32Z FLRA3ZZ
6.350 0.2500 FR168BZZ FR168SS 614FCHH ULKZ8012 RIF-614Z2Z FLRA168ZZA
FR188Z2Z FR188SS 814FCHH ULKZ8016 RIF-814Z2Z FLRA188ZZA
FR4BZZ FR4SS R4FCHH RKF8020 RF-4HH FLR4ZZ
7.938 0.3125 FR1810ZZ FR1810SS 8516FCHH - RIF-8516Z2Z -
=x BHRIRS
Iynu i??c;fffg nless steel iﬁ?ﬁiﬂ S |:| > ‘ ‘ ‘ ‘ X ob |:| F- |:|
B Example SFR166ZZ SFR1665S $6316FCHH ULKZ6012X DDRIF-6632ZZ | F-FLRA166ZZ
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(9) WHIRI AEEEER

DAY

HERHR (FFREY)

7 ]

Deep groove ball bearings with extended inner ring : Open type (Inch series)

g
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1191 0.0469 RWO RWO 25CE ULU1505 RI-2FEE RWO
1.397 0.0550 RW1 RW1 3CE RU1706 RI-3EE RW1
1.984 0.0781 RW1-4 RW1-4 4CE - RI-4EE RW1-4
2.380 | 0.0937 | RW133 RW133 3332CE ULU3006 RI-3332EE RW133
RW1-5 RW1-5 5CE RU3010 RI-5EE RW1-5
3.175 0.1250 RW144 RW144 418CE ULU4008 RI-418EE RW144
RW2-5 RW2-5 518CE RU4010 RI-518EE RW2-5
RW2-6 RW2-6 618CE - RI-618EE RW2-6
RW2 RW2 R2CE — R-2EE RW2
3.967 0.1562 RW155 RW155 5532CE - RI-5532EE RW155
4.762 0.1875 RW156 - 5632CE uLuUe010 RI-5632EE RW156
RW166 RW166 6316CE ULU6012 RI-6632EE RW166
6.350 | 0.2500 RW3 RW3 R3CE - - -
RW168B RW168 614CE ULuU8012 RI-614EE RW168A
RW188 RW188 814CE - RI-814EE RW188
7.938 0.3125 RW4B RW4B RACE - - -
RW1810 RW1810 8516CE — RI-8516EE RW1810
NRRTEM mmswse | s[ ] | s ] | [ Ix | ool ] | R[]
n case of stainless steel LRI
Bl Example SRW166 SRW166 $6316CE ULU6012X DDRI-6632EE F-RW166
(10) RFIRT MIEBRELRIERMEA (FMIHLEE)
Deep groove ball bearings with extended inner ring : Shielded type (Inch series)
i
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1191 0.0469 | RW0ZZ - 25CHHE - RI-2+ZZEE RAWOZZA
1.397 0.0550 RW1ZZ — 3CHHE — RI-3ZZEE RAWI1ZZA
1.984 0.0781 RW1-4ZZ RW1-4SS ACHHE - RI-4ZZEE RAW1-4ZZA
2.380 0.0937 | RW1332Z2S RW133SS 3332CHHE - RI-3332ZZEE RAW133ZZA
RW1-52Z RW1-555 5CHHE - RI-5ZZEE RAW1-5ZZA
3.175 0.1250 RW144Z2Z RW144SS 418CHHE ULUZ4008 RI-418ZZEE RAW144ZZA
RW2-5Z2Z RW2-5SS 518CHHE = RI-518ZZEE RAW2-5ZZA
RW2-622ZS RW2-6SS 618CHHE - RI-618ZZEE RAW2-6ZZA
RW2ZZ RW25S R2CHHE - R-2ZZEE RW2ZZA
3.967 0.1562 RW155ZZS RW155SS 5532CHHE ULUZ5010 RI-5532ZZEE RAW155ZZA
4.762 0.1875 RW156ZZS RW156SS 5632CHHE ULUZ6010 RI-5632ZZEE RAW156ZZA
RW166Z2Z RW166SS 6316CHHE ULUZ6012 RI-6632ZZEE RW166ZZA
6.350 | 0.2500 | RwW3ZzZ RW3SS R3CHHE - - -
RW168BZZ RW168SS 614CHHE uLuz8o12 RI-614ZZEE RW168AZZA
RW1882Z RW188SS 814CHHE - RI-814ZZEE RAW188ZZA
7.938 0.3125 RW4BZZ RWA4BSS - = = -
RW1810ZZ RW181055 8516CHHE - RI-8516EE RW1810ZZA
SN BHRYES
T lesscet | 2Bemss | [ ] | s | [_x | e[ ] | R[]
# Example SRW16622 SRW1665S $6316CHHE ULUZ6012X DDRI-6632ZZEE | F-RW166ZZA
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(11) RFIRH FEANEERRRDIRE (FFRE)

Deep groove ball bearings with extended inner ring, flanged, open type (Inch series)

LiTES
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.191 0.0469 FRWO FRWO 25FCE ULKU1505 RIF-25EE FLRWO
1.397 0.0550 FRW1 FRW1 3FCE RKU1706 RIF-3EE FLRW1
1.984 0.0781 FRW1-4 FRW1-4 4FCE - RIF-4EE FLRW1-4
2.380 0.0937 FRW133 FRW133 3332FCE ULKU3006 RIF-3332EE FLRW133
FRW1-5 FRW1-5 5FCE RKU3010 RIF-5EE FLRW1-5
3.175 0.1250 FRW144 FRW144 418FCE ULKU4008 RIF-418EE FLRW144
FRW2-5 FRW2-5 518FCE RKU4010 RIF-518EE FLRW2-5
FRW2-6 FRW2-6 618FCE = RIF-618EE FLRW2-6
FRW2 FRW2 R2FCE - RF-2EE FLRW2
3.967 0.1562 FRW155 FRW155 5532FCE = RIF-5532EE FLRW155
4.762 0.1875 FRW156 FRW156 5632FCE ULKU6010 RIF-5632EE FLRW156
FRW166 FRW166 6316FCE ULKU6012 RIF-6632EE FLRW166
6.350 0.2500 FRW3 FRW3 R3FCE - - -
FRW168B FRW168 614CE ULKU8012 RIF-614EE FLRW168A
FRW188 FRW188 814CE - RIF-814EE FLRW188
7.938 0.3125 FRW4B FRWA4B RAFCE = = =
FRW1810 FRW1810 8516CE - RIF-8516EE -
=X BHRIRS
ItrE] ismezo-fi f?fg nless steel %ﬁi%?u%sm S |:| S ‘ ‘ ‘ ‘ X DD |:| F- |:|
Bl Example SFRW166 SFRW166 S6316FCE ULKU6012X DDRIF-6632EE F-FLRW166
(12) WHIRF] HEEIREEIERRDRER (RS
Deep groove ball bearings with extended inner ring, flanged, shielded type (Inch series)
iR
Bore diameter ISC/NSK BARDEN MPB RMB NMB NTN
(mm) (inch)
1.191 0.0469 | FRWO0ZZ - 25FCHHE - RIF-2--ZZEE FLRAWOZZA
1.397 0.0550 FRW1Z22Z = 3FCHHE = RIF-3ZZEE FLRAW1ZZA
1.984 0.0781 FRW1-42Z FRW1-4SS 4FCHHE - RIF-4ZZEE FLRAW1-4ZZA
2.380 0.0937 | FRW133Z2ZS FRW133SS 3332FCHHE = RIF-3332ZZEE FLRAW133ZZA
FRW1-52Z FRW1-555 SFCHHE - RIF-5ZZEE FLRAW1-5ZZA
3.175 0.1250 FRW144Z2 FRW1445SS 418FCHHE ULKUZ4008 RIF-418ZZEE FLRAW144ZZA
FRW2-52Z FRW2-5SS 518FCHHE - RIF-518ZZEE FLRAW2-5ZZA
FRW2-6Z2ZS FRW2-6SS 618FCHHE = RIF-618ZZEE FLRAW2-6ZZA
FRW2ZZ FRW2SS R2FCHHE - RIF-2ZZEE FLRW2ZZA
3.967 0.1562 | FRW155Z22S FRW155SS 5532FCHHE ULKUZ5010 RIF-5532ZZEE FLRAW155ZZA
4,762 0.1875 | FRW1562Z2ZS FRW156SS 5632FCHHE ULKUZ6010 RIF-5632ZZEE FLRAW156ZZA
FRW1662Z FRW166SS 6316FCHHE ULKUZ6012 RIF-6632ZZEE FLARW166ZZA
6.350 0.2500 | FRW3ZZ - R3FCHHE - - -
FRW168Z2Z FRW168SS 614FCHHE ULKUZ8012 RIF-614ZZEE FLARW168AZZA
FRW188Z2 FRW188SS 814FCHHE - RIF-814ZZEE FLRAW188ZZA
7.938 0.3125 FRW4BZZ = R4FCHHE = = =
FRW18102Z FRW18105S 8516FCHHE - RIF-8516ZZEE -
=R HHRRYES
Iyrle iiﬁf‘fﬁ nless steel ii’??fsm s |:| s ‘ ‘ ‘ ‘ X bD I:| F- |:|
# Example SFRW166ZZ SFRW166SS S6316FCHHE ULKUZ6012X DDRIF-6632ZZEE | F-FLARW166ZZA
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