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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Scope

part of ISO 1224 specifies the characteristics that define instrument precision rolling bea
s, their types, boundary dimensions, tolerances and internal clearancé; classifications used
mbly, torque definitions and test condition, and limitations of bearing‘yield rates.

Normative references

ences, only the edition cited applies. For undated<teferences, the latest edition of theg
ment (including any amendments) applies.

15, Rolling bearings — Radial bearings — Boundary dimensions, general plan
82, Rolling bearings — Chamfer dimensions — Maximum values

1132-1, Rolling bearings — Tolerances — Part 1: Terms and definitions
6593:1997, Rolling bearings —\\ocabulary

15241, Rolling bearings + Symbols for quantities

Terms and definitions

For the purposes;of this document, the terms and definitions given in ISO 1132-1, ISO 5593 and

apply.

31

following referenced documents are indispensable for-the application of this document.

rings, metric
for selective

For dated
referenced

the following

perpgendicularity of inner ring bore with respect to the face

(basically cylindrical surface) total variation of the relative position, in a radial direction parallel with the plane
tangential to the reference face of the inner ring, of points on the same generatrix of the bore at a distance

from

3.2

the side faces of the ring equal to 1,2 times the largest axial single chamfer dimension

axial runout of outer ring flange back face of assembled bearing
(radial groove ball bearing) difference between the largest and the smallest of the axial distances between the
back face of the outer ring flange, in different angular positions of this ring, at a radial distance from the outer
ring axis equal to half the mean diameter of the flange back face, and a point in a fixed position relative to the
inner ring

NOTE

© 1SO 2007 — All rights reserved
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3.3
torque quality
torque quality of an instrument ball bearing is a function of average and maximum torques

NOTE Maximum torque is most frequently specified for slow speed (near zero) applications and for limited arcs of
travel. Where considerable rotation is involved, average torque may be the criterion.

3.4
maximum torque
maximum value of torque recorded during any test cycle

3.5
average torfjue
arithmetic mean value of the torque readings obtained during the test cycle

3.6
test load
specified axial load coincident with the axis of rotation of the bearing

4 Symbols
For the purppses of this document, the symbols given in ISO 15241 and thefollowing apply.

The symbolg (except those for tolerances) shown in Figure 1 and the values given in the Tables 1 to 6 dgnote
nominal dimensions unless specified otherwise.

B inher ring width
C oliter ring width
Cy oliter ring flange width
D olitside diameter of bearing
D olitside diameter of outer ring-flange
d bore diameter
Keog rgdial runout of outérying of assembled bearing
ia rgdial runout efinner ring of assembled bearing
r chamfer dimension (except where r, is applicable)
¥s min stpallest single chamfer dimension of »
Fs max largest single chamfer dimension of r
7 chamfer dimension of front face of angular contact ball bearing inner and outer rings

s min smallest single chamfer dimension of 7,

Sh perpendicularity of outer ring outside surface with respect to the face™)
Sq perpendicularity of inner ring face with respect to the bore!)
Sqr perpendicularity of inner ring bore with respect to the face)

2 © 1SO 2007 — All rights reserved
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Sea axial runout of outer ring of assembled bearing?)

Seat axial runout of outer ring flange back face of assembled bearing’)
Sia axial runout of inner ring of assembled bearing?)

Vps variation of inner ring width

Ves variation of outer ring width

Vs variation of outer ring flange width

Vpm variation of mean outside diameter

Vpspl variation of outside diameter in a single plane

Vimg variation of mean bore diameter

Visp variation of bore diameter in a single plane

Aps deviation of a single inner ring width

Acs deviation of a single outer ring width

Ac1s deviation of a single outer ring flange width

Apm deviation of mean outside diameter in a singleplane

Apg deviation of a single outside diameter

Ap1s deviation of a single outside diametet of outer-ring flange
Aimp deviation of mean bore diameter-in a single plane

Ays deviation of a single bore\diameter

1) For angular contact ball bearings, the back face is the reference face.

© 1SO 2007 — All rights reserved 3
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a) Single-row deep groove ball bearings b) Angular contact ball bearings
a Broken dorner.

5 Charagteristics

Satisfactory

Figure 1 — Instrument precision bearing

performance of instrument.precision bearings necessitates that they be produced to special

tolerances, as given in Clause 8. In addition, these bearings shall be particularly free from foreign mattef and

meet one or
a) low or (

with seg
b) smooth

c) limitatio

more specific requirements’in the following categories:

niform torque or both; either at starting or in rotation (this requirement does not apply to beafings
Is);

running orvibration limitations;

hs of bearing yield rates.

Due to the

categories should be established only after full agreement between the manufacturer and the customer.

6 Bearing types

Single-row deep groove ball bearings meet the majority of the requirements and may be open or capped, with
or without a flanged outer ring. However, for specific applications, angular contact ball bearings, non-
separable or with separable inner ring, may be required.

© 1SO 2007 — All rights reserved
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7 Boundary dimensions

Boundary dimensions for metric series instrument precision bearings are given in Table 1.

Table 1 — Metric series bearings

Dimensions in millimetres

Flanged bearings Applicable : -
d D BandC | rgmind F1s min? B - types of D'S":i';ss'[f’"
1 1 bearing
T?TTT??‘TT‘T
1 2,5 1 0,05 0,05 — — open 17
1 3 1 0,05 0,05 3,8 0,3 open 18
1 3 1,5 0,05 0,05 3,8 0,45 capped 38
1 4 1,6 0,1 0,05 5 0,5 open 19
1 4 2,3 0,1 0,05 5 0,6 capped 39
1,5 3 1 0,05 0,05 — = open 17
1,5 4 1,2 0,05 0,05 5 0,4 open 18
1,5 4 2 0,05 0,05 5 0,6 capped 38
1,5 5 2 0,15 0,08 6,5 0,6 open 19
1,5 5 2,6 0,15 0,08 6,5 0,8 capped 39
2 4 1,2 0,05 0,05 — — open 17
2 5 1,5 0,08 0,05 6,1 0,5 open 18
2 5 2,3 0,08 0,05 6,1 0,6 capped 38
2 6 2,3 0,15 0,08 7,5 0,6 open, capped 19
2 6 3 0,15 0,08 7,5 0,8 capped 39
P,5 5 1,5 0,08 0,05 — — open 17
D5 6 1,8 0,08 0,05 71 0,5 open 18
D5 6 2,6 0,08 0,05 71 0,8 capped 38
P .5 7 2:5 0,15 0,08 8,5 0,7 open, capped 19
D5 7 3,5 0,15 0,08 8,5 0,9 capped 39
3 6 2 0,08 0,05 — — open 17
3 ¥4 2 0,1 0,05 8,1 0,5 open 18
3 7 3 0,1 0,05 8,1 0,8 capped 38
3 8 3 0,15 0,08 9,5 0,7 open, capped 19
3 8 4 845 008 9-5 69 capped 39
3 10 4 0,15 0,08 11,5 1 open, capped 02
4 7 2 0,08 0,05 — — open 17
4 9 2,5 0,1 0,05 10,3 0,6 open 18
4 9 4 0,1 0,05 10,3 1 capped 38
4 11 4 0,15 0,08 12,5 1 open, capped 19
4 13 5 0,2 0,1 15 1 open, capped 0,2

© 1SO 2007 — All rights reserved 5
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Table 1 (continued)
Dimensions in millimetres

Applicable Dimension
d D Band C Fe min’ s min® Flanged bearings types of L b
bearing series
4 16 5 0,3 0,15 — — open, capped 03
5 8 2 0,08 0,05 — — open 17
5 11 3 0,15 0,08 12,5 0,8 open 18
5 | o) 0,10 008 2,0 1 cappea 50
5 13 4 0,2 0,1 15 1 open, capped 19
5 16 5 0,3 0,15 18 1 open, capped 02
5 19 6 0,3 0,15 22 1,5 open, capped 03]
6 10 2,5 0,1 0,05 — — open 17
6 13 3,5 0,15 0,08 15 1 open 18
6 13 5 0,15 0,08 15 1,1 capped 28
6 15 5 0,2 0,1 17 1,2 open, capped 19
6 19 6 0,3 0,15 22 1.5 open, capped 02
7 11 2,5 0,1 0,05 — — open 17
7 14 3,5 0,15 0,08 16 1 open 18
7 14 5 0,15 0,08 16 1,1 capped 28
7 17 5 0,3 0,15 19 1,2 open, capped 19
7 19 6 0,3 0,15 22 1,5 open, capped 10
7 22 7 0,3 0,15 — — open, capped 02
8 12 2,5 0,1 0,05 — — open 17
8 16 4 0,2 0,1 18 1 open 18
8 16 6 0,2 0,1 18 1,3 capped 38
8 19 6 0,3 0,15 22 1,5 open, capped 19
8 22 7 0,3 0,15 — — open, capped 10
8 24 8 0,3 0,15 — — open 02
9 14 3 0,1 0,05 — — open 17
9 17 4 0,2 0,1 19 1 open 18
9 17 6 0,2 0,1 19 1,3 capped 38|
9 20 6 0,3 0,15 — — open, capped 19
9 24 7 0,3 0,15 — — open, capped 10
9 26 8 0,3 0,15 — — open, capped 02
10 15 3 0,1 0,05 — — open 17
10 19 5 0,3 0,15 21 1 open 18
10 19 7 0,3 0,15 21 1,5 capped 38
10 22 6 0,3 0,15 — — open, capped 19
10 26 8 0,3 0,15 — — open, capped 10
10 30 9 0,6 0,3 — — open, capped 02

@  Maximum chamfer dimensions are given in ISO 582.
b

Dimension series quoted are those given in ISO 15 for bearings without flange.

6 © 1SO 2007 — All rights reserved
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8 Tolerances

8.1 Tolerance class 5A

See Tables 2 and 3.

Table 2 — Inner ring

ISO 1224-1:2007(E)

Tolerances values in micrometres

d Amp A Visp | Vonp Ags® Ves | K Se® | S
mm
> < high low high low max. | max. high low max. | max:/| max. | max.
0,6)2 10 0 -5 0 -5 3 3 -25 5 3,5 7 7

a

b
bearings in the mounting

C

This diameter is included in the group.

Sd =Sdr Xd1/2(3—2,4rsmax)

Perpendicularity of inner ring face with respect to the bore (Sy) is

where S, is obtained from Table 2 and d, is the mean diameter of inner «ing face.

The tolerance for the total width of the inner rings of a matched pair or a matched stack™is, 0 to — 200 uym times|the number of

Table 3 —'Outer ring

Tolerances values in micrometres

v,
D ADmp ADS andD[;gmp ACsb VCs Kea SD Sea Sea1 AC']S V”1s AD1s
© o
c (0] c ]
)] Q )] Q
Qo [oF Qo Q.
(@] (0] (@] ©
(&) o
mn
> high | low | high [ low4high [ low | max. | max. [ high | low | max. | max. [ max. | max. [ max. | high | low | max. | high | low
22118 0 (5| OC\N=5| +1 |6 3 5 0 [-25| 5 5 8 8 10 | 0 |-50| » 0 [-25
18|30 O | 640 (6] +1 [-7| 3 5 0 [-25] 5 6 8 8 10 | 0 |-50( % 0 [-25

a

b
bearilllgs in the mounting.

This diametenris included in the group.

The Aolerance for the total width of the outer rings

of a matched pair or a matched stack is 0 to — 200 um times|the number of

© 1SO 2007 — All rights reserved
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8.2 Tolerance class 4A

See Tables 4 and 5.

(o

bearings in the

Perpendig

where Sdr

Sq=Sgrxd1/2(B-24r5 max)

ularity of inner ring face with respect to the bore (S) is

is obtained from Table 4 and 4, is the mean diameter of inner ring face.

nce for the total width of the inner rings of a matched pair or a matched stack is 0 to — 200 ym timies the numli
mounting.

Table 4 — Inner ring
Tolerances values in micrometres
d Admp Ags Vdsp Vdmp ABsb VBs Kiq Sar® Sia
mm
> < high low. high low. max max high low. max max max max
0,62 10 0 -5 0 -5 2,5 2,5 0 -25 2,5 25 3 3
@  This diamter is included in the group.
b The tolerd

er of

Table 5 — Outer ring

Tolerances values in micrometres
A A Vbsp b7 | K, A 14 A
D Dmp Ds and 1 Aes cs | Kea | SD Seat C1s C1s Ms
Dmp
o o
c @ c o}
mm g a g | @
) © o ©
o 18]
> < |high| low |high| low [high| low {max.|max.|high| low |max.|max.[max.|max.[max.|high| low |max.|high | low
23| 18 ]: -5 O|-5|++}++6]25]| 5 0 |-25(25(|35]| 4 8 0 [-50(25| 0 |-25
18 | 30 -5 0O |-5¢31| 6125 5 0 |-25(25]| 4 4 8 0 [-50(25| 0 |-25
@ This dianfeter is included i0/thé group.
b The toler@ince for the/total width of the outer rings of a matched pair or a matched stack is 0 to — 200 ym times the number of
bearings in th¢ mounting.
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