MINIATURE BALL BEARINGS

4. FETERUBOGERELES—R

Symbols for boundary dimensions and running accuracy

d HEARE (FOLE) c SRR (IFO~E)
Brg bore dia., nominal Outer ring width, nominal
Nus | BRREOTEE Ac, | BANGRIED A
Deviation of a single bore dia. Deviation of a single outer ring width
Namp | PERFHREDTEE Ve | SVRIEOTE
Single plane mean bore dia. deviation Outer ring width variation
Vi, | FEHARZERE C TSI (FUE)
P Bore dia. variation in a single radial plane ! Outer ring flange width, nominal
Aamp | PEARTHIREOTE A | FATSVIBOT R
Mean bore dia. variation s Deviation of a single outer ring flange width
p | EENE (FOTE) Ve TSVIBEDAE
Brg outside dia., nominal s Outer ring flange width variation
Ape | BRASEODEE K | RROSI7 RN
Deviation of a single outside dia. 2 Radial runout of assembled brg. inner ring
Apmp | FERTHISED S5 K. | SHBOSITILEN
Single plane mean outside dia. deviation ca Radial runout of assembled brg. outer ring
Vop TEANEAE RERiERN (FES0)
Outside dia. variation in a single radial plane Sd Inner ring reference face (backface, where applicable)
Vo TEAIHNZEDORE runout with bore
™P | Mean outside dia. variation i RERD 7+ 7 JLIRN
D TSUINER (FOTE) Sia Assembled brg. inner ring face (backface) runout with raceway
' | Outside dia. of the outer ring flange, nominal SNZEOHEIN
A EH TSV INBROEE Sp Vgriation of. brg. outside surface generatrix inclination
Dls | Deviation of a single outside diameter of the outer ring flange with outer ring reference face (backface)
B REaIE (EODE) S NBOTF7 VRN .
Assembled brg. outer ring face (backface) runout with raceway

Inner ring width, nominal = .
4B EAINESIED < EE Seal TSVINRDTFT VRN .

s | Deviation of a single inner ring width Assembled brg. outer ring flange back face runout with raceway
Ve | WEEOTE

Inner ring width variation




5.EBTAORERUBERE

Bearing tolerances

IBREHS S —F a7 FHSOIEEICDOVNTOHFEEN OSFREL O (CEEL The tolerances for the boundary dimensions and running

i —13 = _ accuracy of extra small and miniature ball bearings are
*%E[;"’”S B 151 4($ED DEE&@EE)tANSVABMA Std.12.2 (lNSTRU specified by 1ISO 492/582 (Rolling bearings—radial bear-

MENT BALL BEARINGS-INCH DESIGN)(CZE#LL TULVD, ings tolerances) and ANSI/ABMA Std. 12.2(Instrument ball
VB ZZTF 27 FWZ(CERE.1,K5.2NUKRE.37AN GEABE T (Cld  bearings inch design). Tables 5.1,5.2 and 5.3 apply to met-
%548 055558073 ric design extra small and miniature ball bearings. Tables

5.4 and 5.5 apply to inch design extra small and miniature

|MZOBEERDOEEIFARICEOTRODOND BREODAEICHUTIFIFEAE  precision ball bearings for instruments.
OfRDIBE T TOIFEEENBONDD BREDETCEEZSEL L TRD.BIIRY,  Bearng accuracy should be chosen depending on the ap-

plication. A rough guide for the selection of bearing accura-
cy is presented in Table 5.6.

x5.1 THMZ RNROFBFERUHFBELTICHROBEOHFEERUHTEIE T
Table5.1 Tolerances and tolerance limits for inner rings and widths of outer rings (Metric design)  units xm

HOEZAR TERFIARDOEE RO~ A=

Nominal bore Admp Ads

diameter ]

d Class 4
Ok Bk 5#k 44% 2k / 2R
(mm) Normal Class 6 Class 5 Class 4 Class 2 B Class 2

Diameter series
0,2,3

Z8X MUFP E = | ™| ™|t | £ | E F |E TF
over incl  high low | high low | high low | high low | high low high low high low

0.6(*1) 25 0 —8 0 —7 0 —5 0 —4 0 —25 0 —4 0 —25
2.5 10 0 —8 0 —7 0 —5 0 —4 0 —2.5 0 —4 0 —25
10 18 0 —8 0 —7 0 —5 0 —4 0 —2.5 0 —4 0 —25
OSSR AR TEARNEARE TFERFEIARDOARE
Nominal bore Vap Vemp
diameter Ofk 61k 54k 4R
d Normal Class 6 Class 4 Class 4
mm) ~ EER BERS BRR |EERy |2k (O 6k Sk (4R 26k
Diameter series | Diameter series | Diameter series | Diameter series | C1ass 2 [Normal | Class 6 Class 5 | Class 4 | Class 2
7,89/ 0 [23]789] 0 [23[789]023|789[023
Z8Z LT =P =P =P =P\ BK | BRK | BRK | BK | &K | &K
over incl max max max max max max max max max max
0.6(*1) 25 10 |8 | 6 9 715 5 4 4 3 2.5 6 5 3 2 1.5
2.5 10 10 |8 | 6 9 715 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 15
9 =t N & Notes
HOEZAR A (S [F5VER) DIE~HEE (*2) iR (S (F51ER) DIEARE . Ot ERA I
Nominal bore Aps (Ri3Acs) Aps lor Acy) VBs (X3 V) Vi (or Vi) ((J_l;%?rﬁ?mgud?iﬁ%sz&offm°
diameter BAEHSE HEE®SZ (*3) Eg (IS548R) (2) | PR (*2) SEROIEOEZRUERRE L. R
Single bearing Combined bearings | Inner ring (or outer ring) | Inner ring LEIS DREHDMEICES, 1. 588 4B BV
d o4& 545 Ok 54k ABOANBOBRRIIRE 23,
(mm) Normal | Class 5 | 24k Normal |Class5 | Ok |68k |5k |44k |28 Tolerances for width deviation and width
B#R 4R Class 2 | B#R 4R Normal | Class 6 | Class 5|Class 4 | Class 2| dimensional variation of the outer ring
Class 6 | Class 4 Class 6 |Class 4 are based on the valqes for the inner
—— N = = = = = ring of the same bearing.Tolerance for
ZBA  UF +t P/t /£ F|E FIL T RA | BK | ®A | ®A| BK | the widih variation of the outer ring of
over incl  high low| high low| high low | high low | high low| max | max | max | max | max Class 5,4 and 2 are shown in Table5.2.
0.6(*1) 25 0 —40/ 0 —40| 0 —40| — — | 0—250| 12 12 5 | 25| 15 | (3 #M&S¢@MRALLTRFNLEZOD
_ _ _ _ _ HEHRISERT 5,
2.5 10 0—120] 0 —40| 0 —40| 0 —250| 0 —250| 15 15 5 2.5 1.5 Applicable to individual rings
10 18  0—120] 0 —80| O —80| 0 —250| 0 —250| 20 20 5 25| 15 manufactured for combined bearings.
T 7 N ilich 57 A 4 S35, ey = = #Z
Nominal bore L OFEE SEHAIE, SERT i (R
diameter K) D1 2MEDIERELIAICIGERL LV,
The cylindrical bore diameter “no—go
d O |6# |5 |44 |2 S |4k |2k |5 4R |2 side” tolerance limit (igh) specified in
(mm) Normal | Class 6 | Class 5 | Class 4| Class 2| Class 5 | Class 4 | Class 2 | Class 5 | Class 4 | Class 2 this table dose not necessarily apply

within a distance of 1.2times the chamfer
dimension r (max) from the ring face.
2.ANSIVABMA  Std20—1996 &) ABEC1.

ZBA HUF &K BK | BK | BK | &K | &K | BRK | BRK | BRK | &K | &K ABEC3.ABEC5. ABEC7 RU'ABECOIE %
over  incl max| max | max | max | max | max | max | max | max | max | max NENO%R. 658 588, 4R UDMRIHHNE T3,
06(*1) 25 10| 5 4 | 25 |15 | 7 3 [ 15 | 7 3 | 15 ANSV/ABMA ~ Std20—1996

25 10 10 6 4 25 15 7 3 15 7 3 15 was amended:ABEC1.ABEC3.ABECS5.

ABEC7 and ABEC9 are equivalent to

10 18 10 7 4 25 1.5 7 3 1.5 7 3 1.5 Classes Normal,6,5,4 and 2,respectively.




MINIATURE BALL BEARINGS

R5.2 TR (X— MLR) SNBROFFEERUTAIE

B um
Table5.2 Tolerances and tolerance limits for outer rings (Metric design) Units um
FOHENE FEPFONMEDTEE SNEOEE
Nominal outside Apmp Aps
diameter AR
D Class 4
) | obss | om Ches | o (EER L ZR
ormal ass 6 ass 5 ass ass Diameter series | €12ss
0,2,3
ZBA DMTF T t T t T t T t T t T £ T
over incl  high low | high low | high low | high low | high low high low high low
2.5(*1) 6 0 —8 0 —7 0 —5 0 —4 0 —2.5 0 —4 0 —25
6 18 0 —8 0 -7 0 —5 0 —4 0 —2.5 0 —4 0 —25
18 30 0 —9 0 —8 0 —6 0 —5 0 —4 0 —5 0 —4
RO SR TERSNMEARE TERTIHZRDOARE
Nominal outside Vop Dmp
diameter Of% Normal 6k Class6 5#k Class 5| 4%k Class 4 |2%k Class 2
p  EmeE VL femews VL leames | mEmoes
(mm)  OPeN1YPE |Gadadseded| OPEN type | Srsueisead| Open type Open type — N R R
BRI BRI (SN B3RS g tl Normal | Class 6 | Class 5| Class 4| Class 2
Diameter series Diameter series Diameter series| Diameter series| “PeN YPe
23 789023 789][023
ZBA LT =P =P =N =N =P\ BRK | &K | &K | &K | &K
over incl max max max max max max | max | max | max | max
2.5(*1) 6 10 (8|6 10 9 |7|5 9 5 4 4 3 2.5 6 5 3 1.5
6 18 10 |8| 6 10 9 |7|5 9 5 4 4 3 25 6 5 3 2 1.5
18 30 12 |97 12 10 |8| 6 10 6 5 5 4 4 7 6 3 2.5 2
FUSHZNE ﬂiﬁ@ﬁ;{ﬂb}}fvn AL Edgﬁm( 2) |HBOTEYPIEN(2) ﬂﬁnﬁ‘?ﬁ (3) | &) S iz AR AN,
; ; ea (e Seal ) Sea (or Seal) s 2.5 luded in th
Nominal outside = SuRAS) S S c SO R R
diameter Applicable to assembled—bearing flange back
5 OB VoA BRI 125,
D Oﬁ‘& 6!%& 5*& 4#‘& 2*& 5*‘& 4*‘& 2*‘& 5*‘& 4*‘& 2*& 5*‘& 4*‘& 2*‘& The tolerances for outer ring width variation of
(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| Class Normal and 6 are shown in Table 5.1.
e
1.CORICEDZMBINENTORFEER HEH
%th‘%ﬁmﬂ'ir (JRK) D1 2fEDIEEELIRICIEE
ZHBZ DMTF &K |&K| &K &K &K | BRX | &RX| &K | BRK | &K | &K BK| RKX| RK ae o
over incl max | max | max| max| max | max | max | max | max | max | max | max | max| max| in% e seciied in e tble duce e
o ily apply within a dist f 1.2times th
25(1) 6 15 | 8 | 5| 3 |15 8 | 4 |15 8 | 5 |15 5 | 25| 1.5 | et ) rom e ring face.
6 18 15 8 5 3 15 8 4 15 8 5 15 5 2.5 | 1.5 | 2ANSIABMA %décz\gé%%[; :ﬁf%fE%%“?fE%i‘
ABEC5.ABEC7 9 NORR. 648 . 5%
18 30 15| 9 | 6| 4 |25| 8 | 4 |15| 8 | 5 |25 5 | 25| 15 |,gnA8rdidllE

ANSI/ABMA  Std20—1996 was amended:ABEC1.

ABEC3.ABEC5.ABEC7 and ABEC9 are
equivalent to Classes Normal,6,5,4 and
KR5.3 ISVINEEMBZD ISV IDHFEERUHFBIE Zrespectively
Table5.3 Flange tolerances for metric flanged bearings
(M) TSV INRDHFEE (2) 75V VIROHFBTERVHFBELTIC TSV IICh DO IEEEEDFSE BT um
Tolerances of outside diameter flange Flange width tolerances and running accuracies related to flange Units um
B _um_Unis un  grgmsig 5yUROTEE 55 TSUVEAIS | JoY IBED
BUISVINE TSVINBOWEE  Nominal bore Deviation of flangewidth |~ Variation of flange width Ve, | SiESSMEROEN | P+ 7 ILIEN
Nominal flange  Deviation of outside diameter Cls VCis (2) Sp, |3 Seal
outside diameter diameter flange 0% Nomal
D1 Apy D B6fk  6elass
. * (mm) B4 soass | O Nomal \SER \ARR 2R | 54 | A%k | o8k | S8R |48k | 2R
(mm) BiR 6o Class 5| Cass 4| Olass 2
A%%  4class wX - oClass 255 0| UIBSS & LIRSS £| (lags 5 | Class 4| Class 2 | Class 5 | Class 4 | Class 2
B MUF Lt T 2 2class
over incl high low E— L = P = = p——
Z#B8Z UF L T =7 BA |BRK|BK| &K| &K | &K
10 +220 —36 over incl  high low max max |max | max | max | max | max
B E 1270 43 25(1) 6 F-SETEMED F-s@cEUMEl 5 [25[15( 8 [ 4 [ 15[ 11 7 [3
18 S 330 52 g qg YT OmONE|LMIZNONS 5 o515| 8 | 4 (15| 11| 7 |3
e FERLSOHRENPBELIEAR 18 30 Use the 4, tolerance | Use the Aypstolerance| 5 | 2.5|1.5 | 8 4 |15 11 7 3
ISCIC ’%E%ﬂcéb \ for d of the same bear- | for d of the same bear-
~THaX o i f th | i f th |
Remarks Please contact ISC when tolerance . ol esair]ecass _::?o . esamecasf — - —
other than adove is required E (M) 25mmiECDTERAICEENS, (*2)Variation of brg outside surface generatrix inclination with flange back face
Notes 2.5mm is included in this group. (*3)Flange back face runout with raceway
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Bearing tolerances

*5.4 FtHEAEHTE AROFFTENUTSE
Table5.4 Tolerances and tolerance limits for inner rings and widths of outer rings (ANSI/ABMA Standard * Instrument ball bearings * inch design)
oEErE TERNTEIRROTEE ARDEE FTEAREARE |[TFEAFHIRERORE Wi (ZEseE) OiEn~E=
Nominal bore dmp ds Vdp Vdmp ABS (QIJACG ) ABS (or Acs )
diameter BEAEE |[HESUE= (1)
d Single brg  |Combined brgs
CLASS 5P CLASS 5P CLASS 5P CLASS 5P
CLASS 9P CLASS 9P CLASS 9P CLASS 9P| CLASS 5P |CLASS 5P
mm
(mm) CLASS 7P CLASS 7P CLASS 7P CLASS 7P SLass 7P | CLASS 7P
CLASS 9P |CLASS 9P
ZBA MF £ |k | E FT|LE T =P =P =P =P £ F + 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 1.3 25 1.3 0 —254| 0 —400
10 18 0 =510 —25| 0 —51|0 —25 25 1.3 25 1.3 0 —254| 0 —400
18 30 0 —51/ 0 —25| 0 —51|0 —25 25 1.3 25 1.3 0 —254| 0 —400
FOEE AR AERDIFRE] AERDS I 7 )LIRN RERD 7+ 7 )LIRN AERDIETRN
Nominal bore Vs fa ia Sd
diameter
d CLASS | CLASS |[CLASS |CLASS| CLASS |CLASS |CLASS |CLASS |CLASS |CLASS|CLASS|CLASS
(mm) 5P 7P 9P 5P 7P 9P 5P 7P 9P 5P 7P 9P
ZHBA T BK| &BK | BK | BRK | ®RK | RK | BK | &K | BRK | &K | RK | &K
over incl max max max max max max max max max max max max
- 10 7.6 3.8 1.3 3.8 25 1.3 7.6 25 1.3 7.6 25 1.3
10 18 7.6 3.8 1.3 3.8 25 1.3 7.6 25 1.3 76 25 1.3
18 30 7.6 3.8 1.3 3.8 25 25 7.6 3.8 1.3 7.6 3.8 1.3
7 Notes 2% Remarks

(*1) 2EADBEH TERRABETIEHMZIEA T2,
Applicable to bearings for which the axial clearance (preload) is
to be adjusted by combining two selected bearings.

CLASS 5P, 7P R UOPI3Et 22 G B ZIC W § R EEM TH B,
CLASS 5P,7P and 9P are for precision bearings for instruments.
A—MUREHREEMZ O R RUFTREIC OV TISCICIIEH T AL,
For the tolerances of Metric Design Precision Bearings

for instruments, it is advisable to consult ISC

&5.6 FEDEEDER
Table5.6 Guide for selection of bearing accuracy
- HRDBEFR
{A@Eﬁlpﬁ Bearing tolerance classes
pplication JIS (1SO) ANSI/ABMA
INEE—5  ATVEVIE—5 . T7VE—Y
Micro motors, Stepping motors, Fan motors, Ok 61k ABEC 1
EYFO—5. EEEKHEDO—S Normal Class 6 | ABEC 3
VCR pinch rollers, Copy machine—feed rollers
HBEE—Y. Y05 . WREAEVRIL
High precision motors, Synchro motors, Dental spindles,
PY—IRE—%. TVO—45 VTRRSLREVR)L 54k 4k
Servo motors, Encoders, VCR drum spindles, Class 5 Class 4 CLASS 5P CLASS7P
RUIVES—ZAFvFE—F
Polygonal mirror scanner motors
BREEAEVRIL, Yv/O00—%, Jv/OI VI 4R 21k
High frequency spindles, Gyro rotors, Gyro gimbals Class 4 Class 2 CLASS7P CLASS 9P




MINIATURE BALL BEARINGS

R5.5 StERAEHMZ SMOFEENUITBIE B um
Table5.5 Tolerances and tolerance limits for outer rings (ANSI/ABMA Standard * Instrument ball bearings * inch design) Units xm

FUMENE TANTHIBOTEE NEOTEE FERIERE FERTINEOTE
Nominal outside 2 123 Vip Vomp
diameter CLASS 5P CLASS CLASS 5P CLASS CLASS 5P CLASS
CLASS 7P 9P CLASS 7P 9P CLASS 7P 9P
D CLASS 5P|CLASS T oI T
(mm) CLASS 7P|9P BERESE | — LN BIRGHS RRGHS |V RIS | BRGSO IUREE | pIES
Open type| Shielded | Open type|Open type |Shielded Open type | Open type |Shielded Open type
sealed sealed sealed
Z8BX MUFP £ T |t F|E | L F|LE T =7\ =7\ =7 =78 =78 =78
over incl  high low | high low | high low | high low| high low max max max max max max
— 18 0 —51| 0 —25| 0 —51| +1 —6.1| 0 —25 25 5.1 1.3 25 5.1 1.3
18 30 0 —51| 0 —38| 0 —51| +1 —6.1| 0 —3.8 25 5.1 2.0 25 5.1 2.0
30 50 0 —5.1| 0 —38| 0 —5.1| +1 —6.1| 0 —3.8 25 5.1 2.0 25 5.1 2.0
FOBMSHE  SHERIERE (*1) SEEOEN NRDOSITIVRN | NROTFV7IVEN
Nominal outside Ve Sp Ke Sea
diameter
D CLASS|CLASS |CLASS | CLASS| CLASS|CLASS | CLASS | CLASS |[CLASS | CLASS| CLASS|CLASS

(mm)  sp 7P |oP 5P |7P  |9P 5P |7P |9P 5P |7P  |9P

ZBA LT BK | BK | BK | BRK | BK | BK | BK | BK | BRK | &K | &K | &K
over incl max max max max max max max max max max max max
= 18 51 25 | 13 76 | 38 | 13 5.1 3.8 1.3 76 | 5.1 1.3
18 30 5.1 25 | 13 76 | 38 | 13 5.1 38 | 25 76 | 5.1 25
30 50 5.1 25 | 13 76 | 38 | 13 5.1 5.1 25 76 | 5.1 2.5

OSSR TIVINERDTEE | TSVIRDTEE | 77 VRN (*2)
Nominal outside Apis Acis Seal
diameter TSVIGE
Flanged outer ring
D
(mm) CLASS 5P CLASS 5P CLASS 5P
CLASS 7P CLASS 7P CLASS 7P
Z8A T L T £ T =A
over incl high low high low max
= 18 0 —254 0 —50.8 7.6
18 30 0 —254 0 —50.8 7.6
30 50 0 —25.4 0 —50.8 7.6
£ Notes

(1) 7> OHEMBZOTZDEAR (VC1s) ICHERAT 3,

Applicable to flange width variation for flanged bearings,but excluding CLASS 9P.
(*2) 77 EEICHEBT 3,

Applicable to flange back face.

NSK~¥+ o072 I3t E NERBRUNEBZERE. TDMOEILEEERCIO T RHIN TV DR Bl
[CDOWVTIFIERBISER U CEIE UV CEZEARTT#tELTHDET,

COZZF AT IR=)INFPUVITATOT(CERE SN VDR DOIEEEE (JISEHRE L) #MRZRA TR T HHEICIE.
BHFTBEVEHELIEESDLOIBRLNLELET,




