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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.
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Table 5.1 Tolerances and tolerance limits for inner rings and widths of outer rings (Metric design)

B tum  Units tum

FUEHSEAR FEAFINROTEZE WROTEE
Nominal bore Admp Ads
GBS 4R 2% 7y 2%
CLASS 4 CLASS 2 CLASS 4 CLASS 2
0 6 5 EERT BER BERT BERS
(i) Normal CLASS 6 CLASS 5 Diameter series | Diameter series | Diameter series | Diameter series
7.8,9 78,9 0,1,2,3,4 01,234
Z8Z T t T + T i T i T i T s T t 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
FUEZAR THAREARE TEHRHIRNERORE
Nominal bore Visp Vdmp
diameter 01 6% 5 413 28
Normal CLASS 6 CLASS 5 CLASS 4 CLASS 2
d = 7 " p ” 0 #& 6 ) 5% 4% 2R
el BERY BERY BEERY BERY
(mm) Diameter series | Diameter series | Diameter series | Diameter series | Diameterseries| NOMal | CLASS 6 | CLASS 5 | CLASS 4 | CLASS 2
9 [o1]234] 9 [o1]234] 9 Joi234] 9 Jo01234]01234
zZ#Bzx LT =2 =FN =2 =N =N =2 =¥ =2 BX PN
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
FUBMZAR AR ((35Ewm) DEEZE (*2) AR (X35 E) DIERE
y'ommal bore ABs (R3Acs) ABs (or Acs) VBs (& Vcs) Vs (or Ves)
fameter BEHT HEUHE (3) WE# (LR (2) | s
Single bearing Combined bearings Inner ring (or outer ring) | Inner ring
& 0% Normal 58 CLASSS | om Normal 58 ClAsSS | - s " -
44k CLASS 4 44k CLASS 4 ! ! !
64k CLASS6 2 CLASS 2 64k CLASS6 2 ClAse 2 Normal | CLASS 6 | CLASS 5 | CLASS 4 | CLASS 2
ZBz LT i T + T + T i T =P &KX =P BRX =2
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 2.5 1.5
10 18 0 -120 0 -80 0 -250 0 -250 20 20 5 25 1.5
FUHEARRE RERDS 7 ILEN RERD7F 7 )LiRN WERDIEIRN
Nominal bore ia ia Sd
diameter
d 0 #& 6 & 5 & 4 1% 2R 5k 4 1% 2 & 5k 4 1R 2 1%
(mm) Normal CLASS 6 CLASS 5 CLASS 4 CLASS 2 CLASS 5 CLASS 4 CLASS 2 CLASS 5 CLASS 4 CLASS 2
Z8z2 T =P =2 =N RBRX =2 =FN =2 =N =P =2 PN
over incl max max max max max max max max max max max
0.6(*1) 2.5 10 5 4 2.5 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 FZOFERSICZFENS, 0.6mm is included in the group.
(*2) ABOBOTEERVBRER. BUHZONROMEICED. & 5. 4 BZRO 2 FONROBREER 5.2 L&D

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) HECHZAE U TRIFSNB40EHICERT 5. Applicable to individual rings manufactured for combined bearings.

&£ Remarks

1. CORICEH ZMENBRZOUZNEOLOFTEG. PERAEN SERTEr (&KX) O 1.2 SOEMUAICEHERLEL.

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. ANSI/ABMA  5td20-1996 &4, ABEC1. ABEC3. ABEC5. ABEC7 & ABECY [3ZNZN 0 #R. 6 k. 5#R. 4 fRKU 2 #RICHEET .

ANSI/ABMA  5td20-1996 was amended:ABEC1, ABEC3, ABEC5, ABEC7 and ABEC9 are equivalent to CLASS Normal, 6, 5, 4 and 2, respectively.
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R52 A-NLRE#HTZ SHWOFEENUFEE
Table 5.2 Tolerances and tolerance limits for outer rings (Metric design)
B tum  Units :um

FUEEZHNE TEAFINRDTEE HNEOEE
Nominal outside Dmp Abs
ST 41 21 41 2
CLASS 4 CLASS 2 CLASS 4 CLASS 2
D 0 6 S BERS BER BERS EERS
(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
Z@8Z F *t T + T i T *t T i T s 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
FUEEZHNE TEANETRE TEHREINEOTRE
Nominal outside Vbsp Vomp
Gl 04k Normal 6 4% CLASS 6 54k CLASS5 | 44k CLASS 4 | 24 CLASS 2
BARENSZ I=ly-INE% | B ES =l y-INE% | BAREESZ BEMIES2 BAmEnS2
Open type |Shielded sealed | Open type | Shielded sealed | Open type | Open type Open type | 0 $& 6 54 44 24
(mm) BEER BERRF BEER BERRG BERZG Normal | CLASS 6| CLASS 5| CLASS 4| CLASS 2
Diameter series Diameter series Diameter series | Diameter series | Diameter series
9]01]234] 234 [o9]o1][234] 01234 |9]01.234]9 [01.234] 01234
=8z LR BK BX |=>N |=oN BK BX | BK | BK | BK | BX
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 .
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
FOEHZHE HBOS 7 IIRN SE@moEn (*2) HBOT7FTIRN (¥2) SHERERE (*3)
Nominal outside Kea SD (*4) Sea Vcs
diameter
D 0 #& 6 ) 5#R 4R 2 R 5 #& 4R 2R 5 & 4R 2R 5 #& 4R 2R
(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
Z@8Z F BX =¥N =2 =2 PN =N =2 RA =N =2 mA =FN =2 RA
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 FEDTERPITZFENSD. 2.5mm is included in this group.

(*2) 75 VRHEFHBRCITBALEL. Applicable to assembled-bearing flange back face runout with raceway.

(*3) 0 M/ 6 MOANERDIBREFE 5.1 (C&B. The tolerances for outer ring width variation of CLASS Normal and 6 are shown in Table 5.1.
(*4) NBRABERINR T 5> VEEERICULT—IATEICHTS. ARNARODROERELTZHEE. THINTOSECHULTHEIDEET S,

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.
fZ Remarks

1. CORICEDZHZHEOTOHTER. NEBRAEHSERTEr (&R O 1.2 EOEHURCEBALEL.

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. ANSI/ABMA  5td20-1996 &V, ABECT. ABEC3. ABEC5. ABEC7 U ABECO (3ZNZN 0 #k. 6 #R. 5#R. 4 MR 2 fRICHETS.

ANSI/ABMA Std20-1996 was amended: ABEC1, ABEC3, ABEC5, ABEC7 and ABECY are equivalent to CLASS Normal, 6, 5, 4 and 2, respectively.

Miniature Ball Bearings 13



&5.3 IIUIMEFMRDTISIDHFEENUFEIE
Table 5.3 Flange tolerances for metric flanged bearings

(1) 750 o9020FEE (2) 732V BOFBTERUVHFBELVICT I ICHHDIOEEEDHFEIE
Tolerances of outside diameter flange Flange width tolerances and running accuracies related to flange
BT um  Units :um BT um  Units um
FU 752 IR T INROEE HFUEZNE TV VEDNEE 75UV ERE 77V VEBICNTS TIVIEED
Nominal flange Deviation of outside Nominal bore Deviation of flange width | Variation of flange width VCis  |MEAZEOEN(2)(4)| 7+ 7R (*3)
outside diameter diameter flange diameter ACis VCis SDy S
0 #& Normal
DI A4D1s D 6#& 6CLASS 0% Normal | 5%k |4%% | 2% |54 | 44% | 2% |5 | 4% | 24
(mm) (mm) 5#k 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
ZBx T i T ZBx  UF i =7 BK | BRK | &K | RK | &K | &K
over incl high low over incl high low max max | max | max | max | max | max
BA—ERT. BALHZOC | B-FRTRAL@HZOLIC
10 +220 -36 2.5(*1) 6 W BABOHBEC LB, | WTBVBsOHBE LS, | O |25 15 8 | 4 |15 11| 7 | 3
10 18 +270 -43 6 18 Use the 4Bs tolerance | Use the VBstolerance for | 5 25|15 8 4 1.5 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 7 Notes
LEUSNDOHBENDERBEF ISC ICTHBR LS L, (*1) 2.5mm FZOTERBICEFENS. 2.5mm is included in this group.
Please contact ISC when tolerance other than above (*2) 7o TEBCHTIMIARBEOEN Variation of brg outside surface generatrix inclination with flange back face

is required. (*3) 75 BEADT7FI7IIRN Flange back face runout with raceway
(*4) ABRABX NG 7 7> VEEERCULT—IATAICH TS, ABNBROPLRNEAELTZHBEE. THINTLBEICHLTEIDEET 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 1OFRFHRZ ARMOFEENUHEIE

Table 5.4 Tolerances and tolerance limits for inner rings and widths of outer rings
(ANSI/ABMA Standard - Instrument ball bearings - inch design)

B um Units tum

157\ it 5 A 4
DUMERE | gmamsweovsE WEOTER FEARETE FEATENEORE | KB (58 OBOTEE
diameter Admp Ads Visp Vdmp ABs(R13 Acs) ABs(or Acs)
sz, v
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 =
CLASS 9P | CLASS 9P
=8z T i T + T + T + T BX |=PN =P BX + 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
7 ¥ i 5 £ 4
L Bl REBOETH RBOF ST LR RBOT+S7ILiRN RBOHIRN
Nominal bore
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
8z BA BA BA B B BA BA B A B B B
over incl max max max max max max max max max max max max
= 10 51 25 13 38 25 13 76 25 13 76 25 13
10 18 51 25 13 38 25 13 76 25 13 76 25 13
18 30 5.1 25 13 38 38 25 76 38 13 76 3.8 13
7 Notes

(*1) 2 EDHEE L TEBHEE T Z8ZITEATS. Applicable to bearings for which the axial clearance (preload) is to be adjusted by combining two selected bearings.
&% Remarks

CLASS 5P, 7P RU* OP (31 > F REZ (X I BHEEEMRTH S, CLASS 5P,7P and 9P are for precision bearings for instruments.
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Table 5.5 Tolerances and tolerance limits for outer rings
(ANSI/ABMA Standard - Instrument ball bearings - inch design)

MINIATURE BALL BEARINGS

87 tum  Units :um

FUESSMR ; RN 3 () ; 5 = P 5 R s
Nominal outside | TERTEAZRDILEZE NEDOLEE TEHANERE TEHAFEHEDOTE
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
CLASS 9P S S ). S -
(mm CLASS 7P BRIE | I | WRWE | R | IV | MRS | MRWE | D) | M
Open type | Seiged sealeg | OPEN tYPe | OPEN YD | G sesleg | OPEN tyPe | OPENtyPe | Gioigeq sesleg | OPEN type
Z8zx UF £ F £ F £ F £ F 7 =N R®X R®X =R =R =R
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 -5.1 +1 -6.1 0 -25 2.5 5.1 1.3 2.5 5.1 1.3
18 30 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
30 50 0 -5.1 0 -38| 0 -51| +1 -6.1 0 -38 2.5 5.1 2.0 2.5 5.1 2.0
7Y =
QOmMSNE SRR (1) HEEOEN HBOTITI RN HBOTHS T RN
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
ZBx UF |=2N PN R®RX |=2N |=2N PN R®RX |-=2N |=2N =N R®X |=2N
over incl max max max max max max max max max max max max
- 18 5.1 2.5 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
L7\ 2
BOMSHE | Jsvommovaz | 750VEOTEE | PAUTLER (2)
Nominal outside
diameter Abpis Acis Seal
TIUIME
Flanged outer ring
(mm)
CLASS 5P CLASS 5P CLASS 5P
CLASS 7P CLASS 7P CLASS 7P
Z@x  MF L x+ |-7N
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) 752 IREMBOTS>VEARE (VCls) (CHERATS. Applicable to flange width variation for flanged bearings, but excluding CLASS 9P.
(*2) 75> VBEHEICERTS. Applicable to flange back face.

Miniature Ball Bearings
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Table 5.6 Guide for selection of bearing accuracy

HEDIEEFR
fEFRER Bearing tolerance classes
Application
JIS (1sO) ANSI / ABMA
IE—YT. RATYEVTE—F. T7E—F.
Micro motors, Stepping motors, Fan motors, 0 #& 6 & ABEC 1
o FO0—5. EEEEE)O—S Normal CLASS 6 ABEC 3

VCR pinch rollers, Copy machine-feed rollers

BEBEE—Y. ¥>70F—9. @mRARERIL.

High precision motors, Synchro motors, Dental spindles,
H—RE—9. T>I—5. VIRRSAREVRIL. 5 & 4 1R
Servo motors, Encoders, VTR drum spindles, CLASS 5 CLASS 4
RUIVES—RFvFE—F
Polygonal mirror scanner motors

CLASS 5P  CLASS 7P

BRBEAEZRIL. Pvyr00-9. SvrOZ >N 4 4R 2 R CLASS 7P CLASS 9P
High frequency spindles, Gyro rotors, Gyro gimbals CLASS 4 CLASS 2

NSKv1707FL 2 Ya>BReatE NERERUCNEESEREE. ZOMOBEREERCL>T REINTLIRE-
BfCDOVTRHERICERVTHELBWI EZEARFTHELTHUET,

COEZFaTR—ARTZIVTHAIOTICEH SN TV IBMBOOIEREE (JISSEU L) BZ2H A THEI BBEICE.
BUFTHEVEDLEKLEEBZLIBBVWELET,
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MINIATURE BALL BEARINGS

Table 5.7 Symbols for boundary dimensions and running accuracy

HEAR (FOTEH)

SERIE ((FUHE)

d Brg bore dia., nominal ¢ Outer ring width, nominal
Ads KANRDOEE ACs KRS ERIBDTEE
Deviation of a single bore dia. Deviation of a single outer ring width
Ndm FEHATERRDTEE VCs SHRIEDRE
P Single plane mean bore dia. deviation Outer ring width variation
Vs THARERE Ci T2V (BEUE)
P Bore dia. Variation in a single radial plane Quter ring flange width, nominal
Vim THAFIAROARE Acys KR TS IBOTIEE
P Mean bore dia. variation Deviation of a single outer ring flange width
D WRNE (FOHE) Veis TV VROARE
Brg outside dia., nominal QOuter ring flange width variation
Aps | SANEOTEE Kia RO S 7 ILIRN
Deviation of a single outside dia. Radial runout of assembled brg. inner ring
ADm THRHINEDTLEE Kea SEmD ST 7 IARN
P Single plane mean outside dia. deviation Radial runout of assembled brg. outer ring
v TENAERE RERiEIRN (BESY)
Dsp Outside dia. Variation in a single radial plane Sd Inner ring reference fage )
(back face, where applicable) runout with bore
TENTYHNEOTE | PRorTs TR
VDmp Mean outslde dla. varlation Sia Assembled brg. inner ring face
’ (back face) runout with raceway
=<, 59404 i |
D, | 7IUNE @UTE sp | moEn | |
Outside dia. of the outer ring flange, nominal Variation of brg. outside surface generatrix
’ ' inclination with outer ring reference face (back face)
KA TSINRDTEE SHERDOT7F 7 RN
ADIs Deviation of a single outside diameter Sea Assembled brg. outer ring face
of the outer ring flange (back face) runout with raceway
_ g TI2INBDTFTIIRN
AEmtE (FUHE)
B e ’ Seal Assembled brg. outer ring flange back face runout

Inner ring width, nominal

with raceway

ABs

KAINEBDTEZE

Deviation of a single inner ring width

VBs

RERIEDRE

Inner ring width variation
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