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Foreword

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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is a machine element geometry standard as defined in the geometrical product
specification (GPS) system as presented in the matrix model of ISO 14638.

The fundamental rules of ISO/GPS given in ISO 8015 apply to this document and the default decision
rules given in ISO 14253-1 apply to specifications made in accordance with this document, unless
otherwise indicated.

The connection between functional requirements, measuring technique and measuring uncertainty
is always intended to be considered. For measurement uncertainty, it is intended that ISO 14253-2 be

consi

Recommended values for the tolerances for shaft raceways for needle roller bearings w

ring 3

Guidd
mach

Hered.

re given in Annex A.

lines for measurement and verification of the specific characteristic of needle roller b
ned rings are given in Annex C.

rithout inner

earings with
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INTERNATIONAL STANDARD ISO 1206:2023(E)

Rolling bearings — Needle roller bearings with machined
rings — Boundary dimensions, geometrical product
specifications (GPS) and tolerance values

1 Scope

This dlocument specifies the boundary dimensions and normal class tolerance values for needle roller
bearipgs with machined rings.

This [document specifies dimensional and geometrical characteristics, and limit devjations from
nomihal sizes.

Thes¢ specifications apply to complete needle roller bearings and to bearings without inngr ring.

2 Normative references

The fpllowing documents are referred to in the text in such-asway that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendmg¢nts) applies.

ISO 1101, Geometrical product specifications (GPS) <=~ Geometrical tolerancing — Tolerapces of form,
orientation, location and run-out

ISO 5593, Rolling bearings — Vocabulary
[SO 14405-1, Geometrical product specifications (GPS) — Dimensional tolerancing — Part 1: |Linear sizes

ISO/T|S 17863, Geometrical product specification (GPS) — Tolerancing of moveable assemblids

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1101, ISO 5593,{ISO 14405-1,
and [$0O/TS 17863 apply:

[SO and IEC maintain‘terminology databases for use in standardization at the following addresses:

]

$0 Onlingé.browsing platform: available at https://www.iso.org/obp

]

EC Electropedia: available at https://www.electropedia.org/

4 Symbols

Descriptions for symbols are in accordance with GPS terminology; relationships with traditional terms
are described in Annex B, Table B.1. The dimensional and geometrical specifications are described in
Table 1.

Tolerance value associated to a characteristic is symbolized by ¢, followed by the symbol of
characteristic, for example, t5¢,

In this document, the ISO default specification operator for size is in accordance with I1SO 14405-1; i.e.
the two-point size is valid.

©1S0 2023 - All rights reserved 1
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Table 1 — Symbols for nominal sizes, characteristics and specification modifiers

Symbol
for Symbol for GPS symbol and

nominal characteristic specification modifierb.c

size?

Descriptiond

B nominal inner ring width

VBs range of two-point sizes of inner

ring width

deviation of a two-point size of
ABs inner ring width from its nominal
VA

C nominal outer ring width

VCs range of two-point sizes of quter

ring width

deviation of atwe-point sizg of
ACs outer ringwidth from its nominal
size

d nomihal‘bore diameter

range of mid-range sizes (out of
[P) (SD) ACS (SR two-point sizes) of bore dia?reter

Vdmp in any cross-section of a cylindri-

cal bore

deviation of a mid-range siz¢ (out

Admp ACS of two-point sizes) ofbore d am-
eter in any cross-section from its

nominal size

D nominal outside diameter

range of mid-range sizes (out of
VDmp ACS two-point sizes) of outside diam-

eter in any cross-section

deviation of a mid-range siz¢ (out

ADmp ACS of two-point sizes) of out.51d e di-
ameter in any cross-section [from

its nominal size

nominal bore diameter of nqedle
w roller complement

deviation of the smallest maxi-
‘ mum inscribed cylinder sizq of
AFwgn @GxX bore diameter of needle roller
complement from its nomingl
size

a Symbolsfas-defined in ISO 15241 except for the format used.
b Symbols as defined in ISO 1101 and ISO 14405-1.

¢ Specification modifier is not indicated on a drawing if the two-point size is applied for both specified limits.
d Description based on ISO 1101, ISO 5459 and ISO 14405-1.

e Symbols for direction of gravity, G, fixed parts, FP and movable parts, MP, in accordance with ISO/TS 17863 and
specific flagnotes (see Figures 1 and 2).

f Considering the influence of rotation of needle roller complement.

2 © IS0 2023 - All rights reserved
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Table 1 (continued)
Symbol
for Symbol for GPS symbol and Descriptiond
nominal characteristic specification modifierb.c P
size?
range of two-point sizes of
section height between inner
ring bore surface and outer ring
e outside surface of assembled
Kea scs (| A needle roller set and fixed inner
ring in a specific cross section
perpendicular to dafum, i.e. axis,
established from)thg inner ring
bore surface
range of twe-point sjzes of sec-
tion height between|outer ring
outside surface and jnner ring
bareysurface of assembled needle
e toller bearing, obtaiped from a
Kia scs (LB Specific cross sectiop of turning
inner ring and needle roller set
and fixed outer ring|perpendicu-
lar to datum, i.e. axi$, established
from the outer ring putside
surface
r nominal chamfer difnension
rg single chamfer dimension
a Symbols as defined in ISO 15241 except for the formatused.
b Symbols as defined in ISO 1101 and ISO 14405-1¢
¢ Specification modifier is not indicated.ona drawing if the two-point size is applied for both specified limits.
d Pescription based on ISO 1101, ISO 5459 and ISO 14405-1.
e Symbols for direction of gravity, G, fixed parts, FP and movable parts, MP, in accordance with ISOfTS 17863 and
speciffic flagnotes (see Figures 1 and 2).
f Cpnsidering the influence of rétation of needle roller complement.

Figurps 1 and 2 show GRS specifications for needle roller bearings with and withou

respefctively.

Thesg principles shall be applied for all types of needle roller bearings (e.g. with or witho

[ inner ring,

ut cage, with

one rpw or twoows of needle rollers and with or without lubrication groove and lubricqtion holes in
the ouiter ring).

© IS0 2023 - All rights reserved
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Fyomp GD) ACS teea SR SCS (LA DB
C facs Fus txia GR)SCS @@

Jsl g G ACS

@% W % 8d ty4my (SD) ACS

B fABs fVBs

2 x s min

000 2]
IE,.. 2 x s min.

80t [SD) ACS
2 {4 rs min

2 x s Min

P (D) -MP(2),G
P2 -MP(Q),G

the rolling elements shall be in correct functional gontact with both the inner and outer ring
raceways

CRSESR)

Figure 1 — GPS specifications for needle roller bearing with inner ring
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', influence of the rotation of the needle roller complement

Figure 2 — GPS specifications for needle roller bearing without inner ring
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5 Nominal boundary and chamfer dimensions

The dimension series described in Tables 2 to 5 are defined in ISO 15. Maximum chamfer dimensions
are in accordance with ISO 582.

Special series dimension are given in Table 6 for needle roller bearings with inner ring and in Table 7
for needle roller bearings without inner ring.

Table 2 — Dimension series 48

Dimensions in millimetres

SE—T—— T , -
G
d F,, D Band C . (]/Q min
110 120 140 30 oY 1
120 130 150 30 NV 1
130 145 165 3500 11
140 155 175 ¢ 357 11
150 165 190 10 11
160 175 200 O 40 11
170 185 215 Q 45 11
180 195 225 WO 45 1,1
190 210 2400 50 15
200 220 250 50 15
220 240 270 50 15
240 265 O 300 60 2
260 285 P 320 60 2
280 305 () 350 69 2
300 330 ¢ - 380 80 21
320 350y 400 80 2,1
340 870 420 80 21
360 57390 440 80 2,1
380 It 480 100 2,1
Q?9~ Table 3 — Dimension series 49
?% Dimensions|in millimetres
Cj)& Complete bearings and bearings without inner ring .
d F,, D Band C 2
min.
5 13 10 0,15
6 15 10 0,15
7 9 17 10 0,15
8 10 19 11 0,2
9 12 20 11 0,3
10 14 22 13 0,3
12 16 24 13 0,3
15 20 28 13 0,3
17 22 30 13 0,3

© IS0 2023 - All rights reserved 5
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Table 3 (continued)

Complete bearings and bearings without inner ring
rS

d F, D Band C

min.
20 25 37 17 0,3
22 28 39 17 0,3
25 30 42 17 0,3
28 32 45 17 0,3
30 35 47 17 03
32 40 52 20 06,5
35 42 55 20 06"
40 48 62 22 06
45 52 68 22 R
50 58 72 22 06
55 63 80 25 D] 1
60 68 85 25, O 1
65 72 90 1
70 80 100 30 1
75 85 105 O 30 1
80 90 110 & 30 1
85 100 120 Y} 35 11
90 105 125 @ 35 11
95 110 130, 35 11
100 115 140 40 11
110 125 150 40 11
120 135 -~ 165 45 1,1
130 150§ 180 50 15
140 160 (7 190 50 15
150 170" 210 60 2
160 1807 220 60 2
170 o190 230 60 2
180 o 205 250 69 2
190 AV 25 260 69 2
200{ 225 280 80 2,1
2200 & 245 300 80 2,1
240 265 320 80 2,1
260 290 360 100 21
280 310 380 100 21
300 340 420 118 3
320 360 440 118 3
340 380 460 118 3
360 400 480 118 3
380 430 520 140 4
400 450 540 140 4
420 470 560 140 4
440 490 600 160 4

© IS0 2023 - All rights reserved
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Dimensions in millimetres

Complete bearings and bearings without inner ring
rS
d F, D Band C )
min.
12 16 24 16 0,3
15 20 28 18 0,3
17 22 30 18 0,3
20 25 37 23 0,3
22 28 39 23 ~Ablo3
25 30 42 23 A0 |03
28 32 45 23 &7 o3
30 35 47 23 ,\i])’ 0,3
32 40 52 270y 0,6
35 42 55 3D 0,6
40 48 62 30 0,6
45 52 68 ~< 30 0,6
50 58 72 7 30 0,6
55 63 80 ¢ 34 1
60 68 85 @& 34 1
65 72 90" 34 1
70 80 @00 40 1
75 85 o 105 40 1
80 90 L 110 40 1
85 100 120 46 1,1
90 105 - 125 46 11
95 1105 130 46 11
100 ais’ 140 54 11
105 _(O120 145 54 1,1
110 A7 125 150 54 11
120 7 135 165 60 11
130 oo | 150 180 67 15
140 ) 160 190 67 15
é&v Table 5 — Dimension series 69
Dimensions in millimetres
Complete bearings and bearings without inner ring
rS
d F, D Band C )
min.
10 14 22 22 0,3
12 16 24 22 0,3
15 20 28 23 0,3
17 22 30 23 0,3
20 25 37 30 0,3
22 28 39 30 0,3

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=3149ff2e53841789b2836eae54e0f21d

ISO 1206:2023(E)

Table 5 (continued)
Complete bearings and bearings without inner ring
d F,, D Band C r_s
min.

25 30 42 30 0,3
28 32 45 30 0,3
30 35 47 30 0,3
32 40 52 36 0,6
35 42 58 36 06
40 48 62 40 0,6, 5
45 52 68 40 06"
50 58 72 40 06
55 63 80 45 KO
60 68 85 45 a 1
65 72 90 45 O] 1
70 80 100 54 O 1
75 85 105 1
80 90 110 s 1
85 100 120 D 63 1,1
90 105 125 K= 63 1,1
95 110 130 Y} 63 11
100 115 140 \;\\Q,“ 71 1,1

Table 6 — Special series dimensions{g}geedle roller bearings with inner ring

(.‘\\O Dimensions in millifetres
B r
d F, (\\§ ‘ D Band C mi;.a
5 g O 15 12 0,15
5 8-\J 15 16 0,15
6 Re 16 12 0,15
6 oV 9 16 16 0,15
7 10 17 12 0,15
7 10 17 16 0,15
9 | £\ 12 19 12 0,3
9 12 19 16 0,3
9 15 26 16 0,3
10 14 22 16 0,3
10 14 22 20 0,3
12 16 24 20 0,3
15 19 27 16 0,3
15 19 27 20 0,3
15 22 35 20 0,6
17 21 29 16 0,3
17 21 29 20 0,3
a2 Chamfer dimensions ry min. are selected minimum values which are used in major manufacturers. It is recommended
to contact manufacturers for actual chamfer dimensions.

© IS0 2023 - All rights reserved
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Table 6 (continued)
d F,, D Band C _rs
min.2
17 24 37 20 0,6
20 24 32 16 0,3
20 24 32 20 0,3
20 28 42 20 0,6
22 26 34 16 03
22 26 34 20 0,3
25 29 38 20 ~hlo3
25 29 38 30 A0 |03
25 32 47 22 &7 |o3
28 32 42 20 )7 0,3
28 32 42 300y 0,3
30 35 45 KN 0,3
30 35 45 . 030 0,3
30 37 52 ~L 2 0,6
32 37 47 R 0,3
32 37 47 O 30 0,3
35 40 50 O 20 0,3
35 40 50 30 0,3
35 43 -3 22 0,6
38 43 53 20 0,3
38 43 L~ 53 30 0,3
40 5 NV 55 20 0,3
40 45 -7 55 30 0,3
40 5050 65 22 1
42 ar’ 57 20 0,3
42 O 57 30 03
45 7 50 62 25 0,3
45 D7 so 62 35 0,3
45 oo 55 72 22 0,6
50 0V 55 68 25 0,3
50~ 55 68 35 0,3
50 60 80 28 11
55 60 72 25 0,3
55 60 72 35 0,3
55 65 85 28 11
60 68 82 25 0,6
60 68 82 35 0,6
60 70 90 28 11
65 73 90 25 0,6
65 73 90 35 0,6
65 75 95 28 11

a

Chamfer dimensions rg min. are selected minimum values which are used in major manufacturers. It is recommended
to contact manufacturers for actual chamfer dimensions.

© IS0 2023 - All rights reserved
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Table 7 — Special series dimensions for ne@& roller bearings without inner ring

Table 6 (continued)
d F,, D Band C _rs
min.2
70 80 95 25 1
70 80 95 35 1
75 85 105 25 1
75 85 105 35 1
80 90 110 25 1
80 90 110 35 1
80 95 115 32 age
85 95 115 26 0"
85 95 115 36 o1
90 100 120 26 RKOEE
90 100 120 36 a 1
95 105 125 26 D] 1
95 105 125 36, OO 1
100 110 130 1
100 110 130 40 1
100 115 135 O 32 11
3 Chamfer dimensions r; min. are selected minimum values which are uséd in major manufacturers. It is recommjended
to contact manjufacturers for actual chamfer dimensions. B\
N\

N \O Dimensions in millietres

X$) T,

f Y . C)\ ¢ min.?

5 105 10 0,15

b C 12 0,15

b ()12 10 0,15

b D 12 12 0,15

y Q7 14 10 0,15

y NS 14 12 0,15
| ) 23 16 0,3
15 o 23 20 0,3
e 25 16 0,3
17 25 20 0,3
18 26 13 0,3
18 26 16 0,3
18 26 20 0,3
20 28 16 0,3
20 28 20 0,3
20 32 20 0,3
22 30 16 0,3
22 30 20 0,3

3 Chamfer dimensions rg min. are selected minimum values which are used in major manufacturers. It is recommended
to contact manufacturers for actual chamfer dimensions.

10
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Table 7 (continued)
rS
F,, D C
min.2
25 33 16 0,3
25 33 20 0,3
25 38 20 0,3
28 37 20 0,3
28 37 30 0,3
30 40 20 03
30 40 30 ~ o3
30 45 22 A0l
35 50 22 o7 e
38 48 20 V7 03
38 48 30 ) 03
40 55 22 D of6
N
42 52 20, O 03
42 52 30 03
45 58 Qo ol6
NN
45 60 O 22 0l6
55 70 Lo 22 o6
60 75 S 22 of6
65 78 X2 35 of6
A\
65 2 25 0l6
70 85 L~ 25 of6
70 85 35 of6
70 .- 88 25 of6
\Y
75 A 92 25 ole
75 7 92 35 0f6
75 1O 95 30 1
95 A\ 115 30 1
a Chamfer dimensi ;/min. are selected minimum values which are used in major manufacturers. It isfrecommended
to conftact manufac‘t\éars for actual chamfer dimensions.
X
6 Tol@es

6.1 TGeneral
In Tables 8 to 10, the symbols U and L are used as follows.
U = upper deviation limit

L = lower deviation limit

6.2 Tolerances for complete bearing and bearing without inner ring

See Tables 8 to 10.

©1S0 2023 - All rights reserved 11
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Table 8 — Inner ring: tolerance class normal

Deviation limits and tolerance values in micrometres

d Eadmp tyamp txia EaBs tygs
mm
> < U L U L
2,5 10 0 -8 6 10 0 -120 15
10 18 0 -8 6 10 0 -120 20
18 30 0 -10 8 13 0 -120 20
30 50 0 -12 9 15 0 -120 20
50 80 0 -15 11 20 0 -150 2b
80 120 0 -20 15 25 0 -200 2b
120 180 0 -25 19 30 0 -250 3P
180 250 0 -30 23 40 0 -300 3P
250 315 0 -35 26 50 0 -350 3b
315 400 0 -40 30 60 0 -400 4P
400 500 0 -45 34 65 0 -450 5P
Table 9 — Outer ring: tolerance class normal
Deviation limits and tolerance values in micrometres
D
mm EADmp Eupmp B tacs tycs
< U L U L
6 18 0 -8 15
18 30 0 -9 15
30 50 0 -11 8 20
50 80 0 -13 10 25
80 120 0 -15 11 35 _ _
150 180 0 -25 19 45
180 250 0 -30 23 50
250 315 0 -35 26 60
315 400 0 -40 30 70
400 500 0 -45 34 80
500 630 0 -50 38 100
a  For bearings-without inner ring, the values for the corresponding bearing with inner ring apply.

Table 10 — Bore diameter of needle roller complement of bearings without inner ring

Deviation limits and tolerance values in micrometres

Fw tAngn

mm
> < U L
3 6 +18 +10
6 10 +22 +13
10 18 +27 +16
18 30 +33 +20

12
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Table 10 (continued)

Fw tAngn

mm
> < V) L
30 50 +41 +25
50 80 +49 +30
80 120 +58 +36
120 180 +68 +43
180 250 +79 +50
250 315 +88 +56
315 400 +98 6P
400 500 +108 +68

7 R

Radial internal clearance of complete bearings is the arithmetical mean of the radial dista
one of the rings may be displaced relative to the other, fromone’eccentric extreme p
diamg¢trically opposite extreme position, in different angular directions and without being
any ekternal load.

which

Valuep for radial internal clearance of complete bearings are given in ISO 5753-1.

adial internal clearance

© IS0 2023 - All rights reserved
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Annex A
(informative)

Tolerances for shaft raceways for needle roller bearings without

inner ring

A.1 Gene

Proper funct
the user. Thi

Table values

ral

ion of needle roller bearings without inner rings depends on the shaft racewaysuppl
5 annex shows suggested tolerances for shaft raceway.

are informative only. In all cases, users should check the installed bearing’clearance.

A.2 Raceway hardness and case-hardening depth

The shaft rad

In the case
0,3 mm to 0,
and load con

NOTE Th

A.3 Toler
Table A.1 shg

eway is hardened and finish ground; surface hardness is aminimum of 670 HV (x 58

bf using case hardening bearing steel, case-hardening depth of raceway is minim
8 mm, depending on bearing size, rolling element diameter, shaft heat treatment m
Hition. If in doubt, consult the bearing manufacturéb for specific advice.

e definition of case-hardening depth is in accordanee with 1ISO 18203:2016, 3.1.

ances for shaft raceways

ws suggested tolerances for shaftraceways for needle roller bearings without inner

ed by

HRC).

hm of
ethod

ring.

Table A}1 — Tolerances for shaft raceways for needle roller bearings without inner ring
Shaft raceway folerances for bearing without inner ring?
Shaft raceway Surface
diamleter? L roughness Rangp of
Deviation parameter | o . 4 |variationof
of shaft raceway diameter¢ f mean
mfm y Ramax diamgtere
pm
< Tolerance class
80 hs®
80 200 g5® 0,2 IT3 IT3

a
ISO 286-2.
b
c
clearance.
d

e

f Or Rzmax

The limit deviation relating to the tolerance class and the value of the standard grades are given in ISO 286-1 and

Shaft raceway diameter is equal to F,,,.

Tolerance classes apply with housing tolerances of H7 to K7; for tighter housing tolerance classes, check bearing

Roundness is in accordance with ISO 1101.

If cylindricity is used instead of variation of mean diameter, tolerance values for cylindricity can be different from the
values of variation of mean diameter. If in doubt, consult the bearing manufacturer for specific advice. Cylindricity should
be in accordance with ISO 1101.

1.

14
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Table A.1 (continued)
Shaft raceway tolerances for bearing without inner ring?

Shaft raceway Surface

diameter? L. roughness Range of
Deviation parameter 4 | variation of
£ shaf d Roundness mean

of shaft raceway diameterc f

mm y Ramax diametere
pm
200 500 f6®

a  The limit deviation relating to the tolerance class and the value of the standard grades are given in ISO 286-1 and
ISO 2§6-2.

b

Shaft raceway diameter is equal to F,,,.

¢ Tolerance classes apply with housing tolerances of H7 to K7; for tighter housing tolerance classes,|check bearing
clearance.

d  Rpundness is in accordance with ISO 1101.

e

—_—

flcylindricity is used instead of variation of mean diameter, tolerance values for cylindricity can be different from the
valueg of variation of mean diameter. If in doubt, consult the bearing manufacturer forspecific advice. Cylipdricity should
be in 4ccordance with ISO 1101.

f Of Rzmax 1.
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Annex B
(informative)

Symbols and terms as given in ISO 1206:2001 in relation to
descriptions given in this document

Tdbic B.1 - DUDL[ ipﬁuu Uf bylll‘UUlD
Symbol for || Symbol for . .
. Term as given in . . . .
nominal character- Description given in this document
. . e [SO 1206:2001
dimension istic
B inner ring width nominal inner ring width
VBs variation of inner ring width |range of two-point sizes of inher ring width
ABs deviation of a single inner deviation of a two-point'size of inner ring width
ring width from its nominal size
C outer ring width nominal outer ring4vidth
VCs variation of outer ring width |range of two-point sizes of outer ring width
ACs deviation of a single outer deviationofatwo-point size of outer ring width
ring width from its,nominal size
d bore diameter nomitfal bore diameter
L . range of mid-range sizes (out of two-point sizes) of
variation of mean bore diam- : . . B
Vdmp eter bere diameter in any cross-section of a cylindrical
bore
I . deviation of a mid-range size (out of two-poirt
deviation of mean bore-diam- | . . : .
Admp . . sizes) of bore diameter in any cross-section ffom
eter in a single plape . . :
its nominal size
D outside diameter nominal outside diameter
VDm variation ofimean outside range of mid-range sizes (out of two-point sizes) of
p diameter outside diameter in any cross-section
P . deviation of a mid-range size (out of two-poirt
devijation of mean outside . . . . .
ADmp : . . sizes) of outside diameter in any cross-sectiop
dianteter in a single plane . . ;
from its nominal size
F bore diameter of needle roller | nominal bore diameter of needle roller complle-
w complement ment
deviation of maximum inscribed cylinder siz¢s of
AFwgn bore diameter of needle roller complement frpm
its nominal size
range of two-point sizes of section height between
inner ring bore surface and outer ring outside
Kea radial run-out of outer ring of |surface of assembled needle roller set and fixed
assembled bearing inner ring in a specific cross section perpendicular
to datum, i.e. axis, established from the inner ring
bore surface
range of two-point sizes of section height between
outer ring outside surface and inner ring bore sur-
. . . face of assembled needle roller bearing, obtained
. radial run-out of inner ring of g . I .
Kia : from a specific cross section of turning inner ring
assembled bearing ) ¢
and needle roller set and fixed outer ring perpen-
dicular to datum, i.e. axis, established from the
outer ring outside surface
r chamfer dimension nominal chamfer dimension
16 © 1S0 2023 - All rights reserved
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