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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

This document provides supportive references for associated rolling bearing International Standards that
have been technically revised to introduce geometrical product specifications (GPS), especially 1SO 199[3]
and ISO 492[5], This document replaces the role of ISO 1132-1[8] for terms and definitions in the field of
rolling bearings.

This document keeps the existing symbols associated with rolling bearings because they are widely used in
the market. The new terms for the symbols are as close as possible to the preceding long-standing traditional
terms to facilitate the transition. In some cases, new terms are derived from the full GPS definition. The
definitions of the established terms and symbols are necessarily changed according to the GPS rules.

Annex A showstheTepresentatiomof geometrical product specifications i techmicat drawingsand tables.

Some exanjples are shown in Figures A.6 to A.16.

© IS0 2024 - All rights reserved
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International Standard

ISO 22872:

2024(en)

Rolling bearings — Geometrical product specifications (GPS)

— Vocabulary and representation of symbols

1 Scope

This document defines common terms and symbols associated with geometrical product specifications

(GPS) for y
the transfg
symbols, t
GPS indica
documents

S tite fietdof Toting bearings Thisdocunent gives TequiTenerts ard TECOTIIITET
rmation of GPS into figures and tables. This document includes the rules for the repres
lerance values, limits of size, limit deviations and limit values for rolling bearings’dg
Lions according to, for example, ISO 11017l and 1SO 14405-113], including indicdtiong
and on technical drawings.

2 Normative references

There are o normative references in this document.

3 Termis and definitions

ISO and IEC maintain terminology databases for use in standardization at the following addresse|

[SO Online browsing platform: available at https://wwwriso.org/obp

IEC El¢

ctropedia: available at https://www.electrdpedia.org/

3.1 Terms related to dimensional specifications

3.1.1 Nominal boundary dimensions

3.1.11
nominal inner ring width
B

distance b¢tween the two thegbetical side faces of an inner ring

3.1.1.2
nominal o
C

distance b

uter ring width

ptweerlithe two theoretical side faces of an outer ring

dations on
entation of
rived from

in textual

2]

3.1.1.3

nominal o

uter Ting flange width
G
distance between the two theoretical side faces of an outer ring flange

3.1.1.4

nominal outside diameter

D

<cylindrical outside surface> diameter of the cylinder containing the theoretical outside surface

3.1.1.5

nominal outside diameter of outer ring flange

Dy

diameter of the cylinder containing the theoretical outside surface of a flanged outer ring

© IS0 2024 - All rights reserved
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3.1.1.6
nominal b
d

ISO 22872:2024(en)

ore diameter

<cylindrical bore> diameter of the cylinder containing the theoretical bore surface

3.1.1.7
nominal b
d

ore diameter

<tapered bore> diameter, in a designated radial plane of the cone, containing the theoretical bore surface at
the theoretical small end of an inner ring tapered bore

3.1.1.8
nominal b
dy
<tapered b
the theoret

3.1.1.9
nominal b
dy
<cylindricd

3.1.1.10
nominal a
T
<single-dir
bearing (3.

3.1.1.11
nominal a
T
<taperedr

3.1.1.12
nominal a
Ty
<double-di
bearing (3.

3.1.1.13
nominal e
I,
<tapered r
reference fi

3.1.1.14
nominal e
T,

ore diameter at the theoretical large end

ore> diameter, in a designated radial plane of the cone, containing the theoretical bor¢
ical large end of an inner ring tapered bore

jore diameter of central shaft washer

1l bore> diameter of the cylinder containing the theoretical bore surface of a central sH

ssembled bearing height

ection thrust bearing> distance between the two theerétical washer back faces of an
3.9)

ssembled bearing width

pller bearing> distance between the two theoretical back faces of an assembled bearing

ssembled bearing height

[rection thrust bearing> distance between the two theoretical washer back faces of ar
B.9)

ffective width of inner subunit with master outer ring

pller bearing>'distance between the theoretical back face of an inner subunit and the
ace of a master outer ring

ffective width of outer ring with master inner subunit

b surface at

aft washer

assembled

j (3.3.9)

assembled

theoretical

<tapered roller bearing> distance between the theoretical back face of an outer ring and the
reference face of a master inner subunit

3.1.1.15

nominal width of a flanged bearing

Ty

heoretical

distance between the theoretical flange back face of an outer ring and the theoretical inner ring back face of

an assembl

ed flanged bearing (3.3.9)

© IS0 2024 - All rights reserved
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3.1.1.16

nominal effective width of flanged outer ring with master inner subunit

Tg,

ISO 22872:2024(en)

distance between the theoretical back face of a flanged outer ring and the theoretical reference face of a
master inner subunit

3.1.1.17

nominal tapered slope

SL

difference between the nominal bore diameter at the theoretical large end and the theoretical small end of
an inner ring tapered bore

312 B

re diameter

3.1.2.1

range of mid-range bore diameter

Vdmp

range of siz

diameters]

Note 1 to en

3.1.2.2
range of b

Vdsp

range of si:

obtained in any cross-section of an inner ring cylindrical bore

pre diameter

ring or shafft washer cylindrical or tapered bore

Note 1 to en

3.1.2.3
range of c

VdZSp

range of siz

bntral shaft washer bore diameter

shaft washler cylindrical bore of double-direction thrust bearing

Note 1 to entry: For more information aboutany cross-section, see ISO 14405-1:2016, 7.413],

3.1.2.4

deviation pf bore diameter

Ads

deviation (B.3.7) of a two-péint size (3.3.1) bore diameter of an inner ring cylindrical bore

3.1.2.5

deviation pf mid-range bore diameter

Adm . 0 . . . . 0 .
<cyﬁndr1ccll bare> deviation (3.3.7) of the mid-range size (3.3.5) bore diameter [out of two-point
bore diame¢ters| in any cross-section of an inner ring or shaft washer cylindrical bore

Note 1 to entry: For more information about any cross-section, see ISO 14405-1:2016, 7.4[13],

3.1.2.6
deviation

Admp

es (3.3.6) derived from mid-range sizes (3.3.5) of bore diameters [out of tw@=point size

try: For more information about any cross-section, see 1SO 14405-1:2016,7:41131.

res (3.3.6) derived from two-point sizes (3.3.1) of bore-diameters in any cross-section

try: For more information about any cross-section, s€e1S0 14405-1:2016, 7.4[13],

res (3.3.6) derived from two-point sizes (3.3.1) of bore diameters in any cross-section

3.3.1) bore

of an inner

bf a central

size (3.3.1)

of mid-range bore diameter

<tapered bore> deviation (3.3.7) of the mid-range size (3.3.5) bore diameter [out of two-point size (3.3.1) bore
diameters] in a specific fixed cross-section at the theoretical small end of an inner ring tapered bore

Note 1 to entry: For more information about the specific fixed cross-section, see ISO 14405-1:2016, 7.5[13],

© IS0 2024 - All rights reserved
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3.1.2.7
deviation of mid-range bore diameter at large end

Adlmp
<tapered bore> deviation (3.3.7) of the mid-range size (3.3.5) bore diameter [out of two-point size (3.3.1) bore

diameters] in a specific fixed cross-section at the theoretical large end of an inner ring tapered bore
Note 1 to entry: For more information about the specific fixed cross-section, see SO 14405-1:2016, 7.5[131,

3.1.2.8
deviation of mid-range central shaft washer bore diameter

AdZmp
deviation (3.3.7) of the mid-range size (3.3.5) bore diameter [out of two-point size (3.3.1) bore diameters] in

any cross-section of a central shaft washer cylindrical bore

Note 1 to enftry: For more information about any cross-section, see ISO 14405-1:2016, 7.4[13],

3.1.2.9
deviation pf tapered slope
41,
deviation (B.3.7) of tapered slope (3.1.1.17) of an inner ring tapered bore

Note 1 to enftry: Deviation for tapered slope fulfils Formula (1):

ASL =4 H1mp ~— Admp (1)

3.1.3 Outside diameter

3.1.31
range of mid-range outside diameter

VDm

p
range of sizes (3.3.6) derived from mid-range sizes (3:3.5) of outside diameters (out of two-point|size (3.3.1)
outside digmeters) obtained in any cross-section.of'an outer ring cylindrical outside surface

Note 1 to entry: For more information about any.cross-section, see ISO 14405-1:2016, 7.4[13],

3.1.3.2
range of optside diameter

VDs
range of siges (3.3.6) derived from-two-point sizes (3.3.1) of outside diameters in any cross-seftion of an
outer ring pr housing washer gylindrical outside surface

Note 1 to enftry: For more infefmation about any cross-section, see ISO 14405-1:2016, 7.4[13],

3.1.3.3
deviation pf outside)diameter
ADS
deviation (B.3¢7) 'of a two-point size (3.3.1) outside diameter of an outer ring cylindrical outside syrface

3.1.3.4
deviation of outside diameter of outer ring flange

ADls

deviation (3.3.7) of a two-point size (3.3.1) outside diameter of an outer ring flange cylindrical outside surface

3.1.3.5
deviation of mid-range outside diameter

ADm

p

deviation (3.3.7) of the mid-range size (3.3.5 outside diameter [out of two-point size (3.3.1) outside diameters]
in any cross-section of an outer ring or housing washer cylindrical outside surface

Note 1 to entry: For more information about any cross-section, see ISO 14405-1:2016, 7.4[13].

© IS0 2024 - All rights reserved
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3.1.4 Widths of inner and outer rings

3.1.4.1
range of inner ring width with faces offset or narrow
Vg
p
range of sizes (3.3.6) derived from minimum circumscribed sizes (3.3.3) of inner ring widths, between two
opposite lines, obtained in any longitudinal section which includes the inner ring bore axis

Note 1 to entry: This term applies particularly to rings having offset faces areas according to ISO 14405-1:2016, 7.413],
the size (characteristic) is defined as the (local) minimum circumscribed size in any longitudinal section defined
between two extracted integral lines (the intersection of the extracted integral feature of size and an intersection half
plane including a datum, which in this case is the inner ring bore axis) in a direction parallel to this datum (to avoid
instability when the extent of the opposite areas is small).

3.1.4.2
range of inner ring width with faces directly opposite
VBs
range of sides (3.3.6) derived from two-point sizes (3.3.1) of inner ring widths
3.1.4.3
range of opter ring width with faces offset or narrow
Ve
gp
range of sixes (3.3.6) derived from minimum circumscribed sizes (3.3.3) of<outer ring widths, between two
opposite lines, obtained in any longitudinal section which includes the puter ring outside surfacelaxis

Note 1 to entry: This term applies particularly to rings having offset faces@reas according to ISO 14405-1:

the size (ch
between tw]
plane includ
(to avoid inj

3.1.4.4
range of o
VCs

range of siz

3.1.4.5
range of o

Veis ,
range of siz

3.1.4.6

deviation
devzatlon (]
any longity

aracteristic) is defined as the (local) minimum circumscribed size in any longitudinal sect
o extracted integral lines (the intersection of the extractéduntegral feature of size and an intej
ing a datum, which in this case is the outer ring outsid@’surface axis) in a direction parallel td
tability when the extent of the opposite areas is small).

uter ring width with faces directly opposite

es (3.3.6) derived from two-point sizes(3.3.1) of outer ring widths

uter ring flange width

es (3.3.6) derived from two-point sizes (3.3.1) of outer ring flange widths

pf inner ring width with faces offset or narrow

B.3.7) of thesminimum circumscribed size (3.3.3) inner ring width, between two oppos
dinal segtion which includes the inner ring bore axis

Noteltoe
the size (c

ry«This term applies particularly to rings having offset faces areas according to ISO 14405-1:

016, 7.4[13],
ion defined
section half
this datum

ite lines, in

016, 7.4[13],
ion defined

aracterlstlc) is deflned as the (local) minimum c1rcumscr1bed size in any longltudmal sect

eTsection half

plane including a datum Wthh in thlS case is the inner ring bore axis) in a dlrectlon parallel to thlS datum (to avoid
instability when the extent of the opposite areas is small).

3.1.4.7

deviation of inner ring width with faces directly opposite
deviation of inner ring width with faces offset or narrow

ABS

deviation (3.3.7) of a two-point size (3.3.1) inner ring width

Note 1 to entry: This term is applied to upper and lower limit deviations for an inner ring width with faces directly
opposite, and lower limit deviation for an inner ring width with faces offset or narrow.

© IS0 2024 - All rights reserved
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3.1.4.8
deviation of outer ring width with faces offset or narrow
4
2D
deviation (3.3.7) of the minimum circumscribed size (3.3.3) outer ring width, between two opposite lines, in
any longitudinal section which includes the outer ring outside surface axis

Note 1 to entry: This term applies particularly to rings having offset faces areas according to ISO 14405-1:2016, 7.4[13],
the size (characteristic) is defined as the (local) minimum circumscribed size in any longitudinal section defined
between two extracted integral lines (the intersection of the extracted integral feature of size and an intersection half
plane including a datum, which in this case is the outer ring outside surface axis) in a direction parallel to this datum
(to avoid instability when the extent of the opposite areas is small).

3.1.49

deviation pfeuterring-width-with-faces-direetly-epposite
deviation pf outer ring width with faces offset or narrow
ACS
deviation (B.3.7) of a two-point size (3.3.1) outer ring width

Note 1 to enptry: This term is applied to upper and lower limit deviations for an outer ring width with fqces directly
opposite, arld lower limit deviation for an outer ring width with faces offset or narrow.

3.1.4.10
deviation pf outer ring flange width

ACls
deviation (B.3.7) of a two-point size (3.3.1) outer ring flange width

3.1.5 Washer thickness

3.1.5.1
range of hpusing washer raceway thickness
Se

<thrust bdll bearing> range of sizes (3.3.6) derived\from minimum sizes (3.3.4) of spherical sjzes (3.3.2)
between the raceway and the opposite back face af.the housing washer, obtained in any longitudinal section
which inclydes the housing washer outside surfaee axis

Note 1 to entry: For more information about anylongitudinal section, see ISO 14405-1:2016, 7.4[13],
Note 2 to enftry: This term applies only te-thrust ball bearings with 90° contact angle.

3.1.5.2
range of hpusing washer raceway thickness
S
<%hrust cylindrical rollex’bearing> range of sizes (3.3.6) derived from two-point sizes (3.3.1) of thicknesses
between the housing washer raceway and the back face

Note 1 to entry: This\term applies only to thrust cylindrical roller bearings with 90° contact angle.

3.1.5.3
range of shaft washer raceway thickness
S.
<1thrust ball bearing> range of sizes (3.3.6) derived from minimum sizes (3.3.4) of spherical size (3.3.2)
between the raceway and the opposite back face of the shaft washer, obtained in any longitudinal section
which includes the shaft washer bore axis

Note 1 to entry: For more information about any longitudinal section, see ISO 14405-1:2016, 7.4[13],

Note 2 to entry: This term applies only to thrust ball bearings with 90° contact angle.

© IS0 2024 - All rights reserved
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range of shaft washer raceway thickness

S.

1

<thrust cylindrical roller bearing> range of sizes (3.3.6) derived from two-point sizes (3.3.1) of thicknesses
between the shaft washer raceway and the back face

Note 1 to en

try: This term applies only to thrust cylindrical roller bearings with 90° contact angle.

3.1.6 Assembled bearing section height

3.1.6.1

range of section height at outer ring of assembled bearing

K,

ea

range of siz
and outer 1
plane whic

Note 1 to en

Note 2 to er]
relationto t
outer ring r

Note 3 to €
indications

3.1.6.2
range of s
K;

range of siZ
and inner
plane whic

Note 1 to en

Note 2 to er]
relationtot
outerring r

Note 3 to ¢
indications

3.1.7 As

3.1.7.1
deviation

Ap,
<single-dif

es (3.3.6) derived from two-point sizes (3.3.1) of section heights between inner ringyb

h is perpendicular to datum, i.e. axis, established from the inner ring bore
try: For more information about any cross-section, see ISO 14405-1:2016, 7.4[13],
try: The requirement applies at any specific location of the outer ring for any lecation of the i
he direction of gravity where the rolling elements are in correct functional'contact with both t

hceways.

ntry: The part with tolerance indications is considered as a moveable part and the part
s considered as a fixed part, see ISO/TS 17863:2013, Clause 5[12T;

bction height at inner ring of assembled bearing

es (3.3.6) derived from two-point sizes (3.3.1) of.section heights between outer ring outs

h is perpendicular to a datum, i.e. axis, established from the outer ring outside surface
try: For more information about any cress-Section, see 1SO 14405-1:2016, 7.4[13],

try: The requirement applies at any specific location of the inner ring for any location of the
he direction of gravity where the rolling elements are in correct functional contact with both t}

Hceways.

ntry: The part with tolerance indications is considered as a moveable part and the part
s considered as a fixed part, see ISO/TS 17863:2013, Clause 5131,

sembled bearing-height or width

pf the actual bearing height

ection thrust bearing> deviation (3.3.7) of the minimum circumscribed size (3.3.3) of ar]

bre surface

ing outside surface of an assembled bearing (3.3.9) in any cross-section parallel te-alr intersection

nner ring in
he inner and

with datum

ide surface

ing bore surface of an assembled bearing (3:3.9) in any cross-section parallel to an intersection

uter ring in
he inner and

with datum

assembled

bearing (3
3.1.7.2

3.9) height

deviation of the actual bearing width

AT
(3.3.9) wid

3.1.7.3
deviation
Arq

th

of the actual bearing height

bearing (3.3.9) height

© IS0 2024 - All rights reserved
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3.1.7.4
deviation of the actual effective width of inner subunit with master outer ring
Ary
g
<tapered roller bearing> deviation (3.3.7) of the minimum circumscribed size (3.3.3) of an effective width of a
moveable assembly (3.3.9) consisting of an inner subunit and a master outer ring

3.1.7.5
deviation of the actual effective width of outer ring with master inner subunit
Ar;
g
deviation (3.3.7) of the minimum circumscribed size (3.3.3) of an effective width of a moveable assembly (3.3.9)
consisting of an outer ring and a master inner subunit

3.1.7.6

deviation pf the actual flanged bearing width
ATFg
deviation (B.3.7) of the minimum circumscribed size (3.3.3) of a width between a flange back-face[and a back
face of a bdaring inner ring of a moveable assembly (3.3.9)

3.1.7.7
deviation pf the actual effective width of flanged outer ring with master inner'subunit

A1y
deviétion (B.3.7) of the minimum circumscribed size (3.3.3) of an effective width-of a moveable assembly (3.3.9)

consisting jof a flanged bearing outer ring and a master inner subunit
3.2 Terms related to geometrical specifications

3.2.1 Rings

3.2.1.1
run-out of inner ring face to the bore
Sq
axial circular run-out of inner ring face with respegt to datum, i.e. axis, established from the innefr ring bore

Note 1 to entry: For more information about axjal:¢ircular run-out, see 1SO 1101:2017, 17.16.3171,

3.2.1.2
perpendidularity of outer ring outside surface to the face
Sp
perpendicularity of outer ring outside surface median line with respect to datum established from the outer
ring face

Note 1 to entry: For more irformation about perpendicularity, see ISO 1101:2017, 17.11.4[Z1,

3.2.1.3
perpendidularity of'outer ring outside surface to the flange back face
Sp1
perpendic:rlarity of outer ring outside surface median line with respect to datum established frOIIn the outer
ring flangebaektface

Note 1 to entry: For more information about perpendicularity, see ISO 1101:2017, 17.11.4[Z1,

3.2.2 Assembled radial bearings

3.2.2.1

axial run-out of outer ring of assembled bearing

Sea

axial circular run-out of outer ring face of assembled bearing (3.3.9) with respect to datum, i.e. axis,
established from the inner ring bore

Note 1 to entry: For more information about axial circular run-out, see ISO 1101:2017, 17.16.3[Zl,
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Note 2 to entry: The part with tolerance indications is considered as a moveable part and the part with datum
indications is considered as a fixed part, see ISO/TS 17863:2013, Clause 5[13],

3.2.2.2
axial run-out of outer ring flange back face of assembled bearing

Seal
a;aial circular run-out of outer ring flange back face of assembled bearing (3.3.9) with respect to datum. i.e.

axis, established from the inner ring bore

Note 1 to entry: For more information about axial circular run-out, see ISO 1101:2017, 17.16.3[71,

Note 2 to entry: The part with tolerance indications is considered as a moveable part and the part with datum
indications is considered as a fixed part, see ISO/TS 17863:2013, Clause 5[13],

3.2.2.3

axial run-put of inner ring of assembled bearing
Sia

axial circular run-out of inner ring face of an assembled bearing (3.3.9) with respegt to datuin, i.e. axis,
established from the outer ring outside surface

Note 1 to entry: For more information about axial circular run-out, see ISO 1101:2017, 47.16.3[Z1,

Note 2 to enfry: The part with tolerance indication is considered as a moveable part and the part with datuin indication
is considerdd as a fixed part, see ISO/TS 17863:2013, Clause 5151,

3.3 Terms related to geometrical product specifications

3.31
two-point|size
<local size} distance between two opposite points on an extracted integral linear feature of size

[SOURCE: IISO 14405-1:2016, 3.6.1113]]

3.3.2
spherical size
<local size} diameter of the maximum inscribed sphere

[SOURCE: [SO 14405-1:2016, 3.6.4131]

3.3.3
minimum|circumscribed size
direct global size for which®“an associated integral feature is established from the extract¢d integral
feature(s) yith the minimuancircumscribed criterion

[SOURCE: [SO 14405-1:2016, 3.7.1.3131]

3.3.4
minimum|size
rank-orde1| size defined as the minimum of the set of values of a local size along and/or 4qround the
tolerancedfeature

[SOURCE: ISO 14405-1:2016, 3.7.2.2.2[13]]

3.3.5

mid-range size

rank-order size defined as the mean of the maximum and the minimum of the set of values of a local size
along and/or around the toleranced feature

[SOURCE: ISO 14405-1:2016, 3.7.2.2.5[13]]
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range of sizes
rank-order size defined as the difference between the maximum and the minimum of the set of values of a

local size a
[SOURCE: I

3.3.7
deviation

long and/or around the toleranced feature

SO 14405-1:2016, 3.7.2.2.6[13]]

value minus its reference value

Note 1 to entry: For size deviations, the reference value is the nominal size and the value is the actual size.

[SOURCE: 1
3.3.8

limit devi{
upper limif

[SOURCE: I

3.39

moveable
assembled
assembly g

Note 1 to en

[SOURCE: I
and Note 1

4 Symb

4.1 Gen

Figures 1
Tables 1 an

S0 286-1:2010,3.2.414]]

ition
deviation or lower limit deviation from nominal size

SO 286-1:2010, 3.2.5[4]]

@assembly
| bearing
f two or more parts where the parts can be moved relative-te/each other

try: For more information about the usage of gravity, mobility‘and flag, see Figure 3.

SO/TS 17863:2013, 3.1[12], modified — “assembled,bearing” has been added as a pref]
to entry has been added.]

ols

bral

o 3 and Figures A.1 to A.16 provide examples to illustrate the layout of symbols d
d 2.

4.2 Sympols for physical quantities

Symbols in
more than

Symbols fd
tables. The
descriptor

Table 1 represent\physical quantities in the GPS environment and can sometimes bg
one physical guantity.

r tolerance\walues, limit deviations and limit values shall be preceded by letter “t” in f
letter “62\is written in italics type markup. The symbol group shall be subscripted to
5 in upright type.

EXAMPLE 1

erred term

bscribed in

applied to

igures and
‘t” with all

tA 128N t\/dmp'

Symbols for nominal dimensions and values of upper or lower limit of size are not preceded by the letter “t”,
because those values are usually interpreted as nominal dimensions.

EXAMPLE 2

C,D.
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Table 1 — Symbols for dimensions and tolerance values

Symbol Description Figure(s) Term entry
B Nominal inner ring width 1,A1,A3 A11 3.1.1.1
B Nominal part width A.5,A9 A.12
C Nominal outer ring width 1,A1,A.11 3.1.1.2
D Nominal outside diameter 1 % %’ A—Al’lﬁ ?T’HA%’ 3114
d Nominal bore diameter %’539%11% %AA_;Z‘ 3.1.1.6
o Filet radius at bottom of retaining slot A6

[[olerance value for range of section Neignt at outer ring of as-
tkea |shmbled bearing 3,A.13,A.14 3.1.6.1
Tolerance value for range of section height at inner ring of as-
fkia  |skmbled bearing 3,4.6,A.8 A.10, AL 3162
tra Upper tolerance limit value of the profile surface texture A.15
R Tolerance value for perpendicularity of outer ring outside sur- 2 A 3212
SD|face to the face (O I =
tsq  |Tolerance value for run-out of inner ring face to the bore 2,A.10 3.2.1.1
¢ Tolerance value for axial run-out of outer ring of assembled 3 3221
Sea  |hearing = s
¢ Tolerance value for axial run-out of inner ring of assembled 3 A10 3223
Sia  |Yearing i e
¢ Tolerance value for range of inner ring width faces offset or A10 A11 3141
VBgp  |narrow S s =
" Tolerance value for range of inner ring width faces directly 1 A6 A10 A1l 31.4.2
VBs | gpposite I =
¢ Tolerance value for range of outer ring width-faces directly 31.4.4
VCs | opposite = =
typmp |Tolerance value for range of mid-range gutside diameter 1,A13,A.14 3.1.3.1
tyamp | Jolerance value for range of mid-range bore diameter 1,A4,A6,A8 A.10,A.11 3.1.2.1
typsp | Tolerance value for range of outside diameter 1,A13,A.14 3.1.3.2
tvdsp Tolerance value for range of-bore diameter 1,A.6,A.8 A.10,A.11 3.1.2.2
¢ Upper limit deviation of/inner ring width with faces offset or A3 A7 A10 A1l 3146
ABgp nlarrow Aa.5,A./,A4.1U, A.11 4.
Upper and lower lifmit deviations of inner ring width with faces
tags |directly oppositeor lower limit deviation of inner ring width 1AL M’A% A7 A0 3.1.4.7
with faces offsét or narrow B
¢ Upper andlower limit deviations of outer ring width with faces 1 A1 A1l 3149
ACs | directly_opposite e e =
tADmp Upperand lower limit deviations of mid-range outside diameter 1,A.1,A13,A.14 3.1.3.5
U Ppet atrdHowertimitdeviationsof-midt ange boredianre- l, u A_Z, AG, & AlC,
tadmp | er <cylindrical bore> A1 3.1.2.5
taps |Upper and lower limit deviations of outside diameter 1 3.1.3.3
trgs | Upper and lower limit deviations of bore diameter 1 31.2.4

4.3 Additional symbols

Symbols defined in other standards and used in this document are presented in Table 2 for information.
Table 2 includes symbols for specification modifiers, complementary specification modifiers and geometrical
characteristics.
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Table 2 — Additional symbols defined in other documents

the restricted area for Sy

Symbol Description Figure(s) Reference
ACS |Any cross-section 13,A1A2 M’AAl—g’ A8 A.10. A1l 1SO 14405-1:2016, 7.4[13]
@ Minimum circumscribed size A3, A7 1SO 14405-1:2016, 3.7.1.3[13]
Two-point size A3,A7 1SO 14405-1:2016, 3.6.1[13]
Mid-range size LAl A2 A4, %M' AL0ALL | 190 14405-1:2016, 3.7.2.2.503]
Range of sizes 1,3,A4, A8 A13 SO 14405-1:2016, 3.7.2.2.6[13]
/ (ircular run-out 2,3 1SO 1101:2017,17.16[Z]
1 Herpendicularity 2,3,A.14 1SO 1101:2014717. 11171
{_L|K | *|ihtersection plane indicator 3 IS0 11012017, Clayse 13[Z
FP Hixed part 3 1SO/TS17863:2013, 4.10.1.1[15]
MP Noveable part 3 1S6/T817863:2013, §4.10.1.1[13]
G (ravity 3 [SO/TS 17863:2013, 6.3[13]
{1>" |Hlag 3 ISO/TS 17863:2013, 6.4 and 6.91L5]
a Distance from face to define 2

a Lefters and characteristics symbol are examples.

5 Graphic description

To expres:

that the ISO GPS system (see ISO 8015[12]) is applied, the dimensional and geometrical

characterigtics shall be included in the technical product documentation (e.g. on the drawing). The
dimensional and geometrical specifications asseciated to these characteristics are described in Figures 1 to 3.

Specificatipns shall be completed with specification operators, e.g. filtration. For more information, see
ISO 8015[1¢l. These can be agreed betwéen the manufacturer and the customer on a case-by-case basis.

Figures 1 tp 3 are examples for visialization of the principle.

NOTE1 [Kigures 1 to 3 are drawnh-schematically and do not necessarily show all design details.
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tVCS C tACs

tVdsp ACS

tVdmp ACS

tVDsp ACS

"oms GD)ACS

¢d 1, (SD)ACS

odt,,/

NOTE2  The symbol “/” (forward slash) shows alternative specification indications-depending on tol

and diamet¢r series.

Dt/
9 ¢D 1, {SD)ACS

~ L

VBs

brance class

Figure ] — Dimensional tolerancing for single components of bearing with cylindrical bore and
symmetrical rings

a]_A B _la]

A<—B

1| % |D

- N

S
S
~

.H_

------- — I

(¢D)

1| % | E

Figurle 2 — Geometrical tolerancing for single components of bearing with cylindrical bore
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M] @
O [H [k~ ] e K]

x|
OO NS ] e MDD

tes GRIACS{LIK](1)(5)
@}/ tes GRIACS{LIK](3)(5)

R I,

sl > 76
e1= G1 G2
i
!
_____ P
tva GRACSYEIM[(2)(B)
tia GRIACSLIM|EH(B)
Key

(=rp(]) -MpP(2),62
(2y=rp(3)-mpr(1),62
3y=rr(])-mpr(2),61
(y=rp(3)-mp(1),61

@ = The rolling elements shall-bein correct functional contact with both the inner and outer ring racefays.

Figure 3 -+ Dimensional-and geometrical tolerancing for an assembled bearing with cylindrical bore
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Annex A
(informative)

Representation of geometrical product specifications

eral

tions were prepared in a proper way, but it was identified that different solutions wer

applied to

transform
different irf

This annex
and limit
ISO 144.05-

This annex

A.2 Prej

Figures in
follow dray
such as ISQ

In figures,
possible, s¢
tolerances

When the
see Figure

GPS specifications into figures and tables. The common representation of GPS is essenf]
terpretation in different standards in the field of rolling bearings.

provides rules for the representation of symbols, tolerance values, limits of,size, limi]
alues for rolling bearings derived from GPS indications according to, for.example, I
1013] and 1SO 21920-1[14] as indicated on technical drawings.

does not give guidelines on how to develop appropriate GPS indicatiens.

paration of figures based on technical drawings

cluding GPS indications should be prepared as technicdl drawings, i.e. the indicati
wing rules such as those specified in the ISO 128 seriestt], ISO 129-1[2] and other GPY
1101[71, 1SO 14405-1[13] and 1SO 21920-1[14], see Figure A.1 a).

the numerical values should be exchanged by symbols according to this document]
be Figure A.1 b). In the examples of this anneX, numerical sizes are expressed in millij
values are expressed in micrometres.

same GPS modifier is indicated for upper and lower limits, only one symbol should bg

different s

The symbq

Figures A.
Figure A.5

dimensions

For surfacq
indicator f

A.1 and Figure A.2. When multiple:GPS modifiers are indicated for upper and lower
'mbols should be indicated, see Eigure A.3.

Is for tolerance values, limit deviations and limit values should be preceded by let
) to A.4. For values of @ipper or lower limit of size, the letter “t” should not be ind
and A.9, because in theicontext of rolling bearings, those values are usually interpreted

D .

texture definitions, the numerical limit value should be symbolized by letter “t” follo
r the surface/texture parameter, see Figure A.15.

ial to avoid

deviations
50 110107],

bns should
standards

wherever
netres and

indicated,
limits, two

ter “t”, see
icated, see
s nominal

wed by the
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A
n N wnih
m J
(- \—I/ <
5
(=2 (=¥
= A E
= | o E
[ = oo‘ ~
| [ o
o o
ol === —I s = —— —I
18 -0,15 B fygs
———————— <>
a) [[ndication in technical drawings b) Symbolic indications

Figure A.1 — Example of a GPS figure preparation

T Y

0
$60 -0,009 (SDYACS 34 tygn, SDIACS

Figure A2 — Transformation in the case of a single GPS modifier

VN

0 fADmp @ACS

0 fAqu
L0 -0,12 (LP) Btg,. (LP)

7

Figure A.3 — Transformation in the case of multiple GPS modifiers
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0,006 (SDACS Framp (SDACS

. 7

Figure A.4 — Transformation in the case of one numerical value

A.3 Prej
The tables

a) toleramce values, limit deviations, limit values, etc., depending on a nominal value;

b) nomin

9}
The tables

combij

— all valyies are in (unit) unless otherwise.specified;

table t

Figure 2 sh
tolerance §

Supplementary GPS specifiecation elements included in technical drawings and figures, for ex3

, ACS, 5

When the 5
side in diff]
are applied

—

21,4 max. B, max.

. 7

Figure A.5 — Transformation in the case of the upper or lowerlimit of size

paration of tables

can include:

h1 values only;
hed tables.

should be written in the following formats:

ypes a) and c) above are usually applied for standards which include GPS indications.

ows presentation of nominal feature symbols combined with signal italic “t” followed
ymbols (see 4.2) whieh should be applied in the tables.

hould not belincluded in the tables.

ymbol represents two numerical values (see Figure A.1), both values should be presen
erentieolumns. In various GPS standards, different symbols for upper and lower limit
. For-harmonization, the symbols “U” and “L” (e.g. ISO 21920-1114] and 1SO 3534-2[10])

by suffixed
mple, ,

ted side by
deviations
hre applied

in this doc

mment and in the field of rnl]ing hpnring documents:

— U: upper limit deviation;

L: lower limit deviation.

The symbol should be indicated only once over both columns. The columns should be supplemented with the
limit indications “U” and “L”. “U” should be indicated to the left of “L” (see Figure A.6).

When multiple symbols are indicated for upper and lower limits (see Figure A.3), both symbols and their
practical values should be prepared side by side in different columns. The columns should be supplemented
with the limit indications “U” and “L”. “U” should be indicated left of “L” (see Figure A.7).
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When the symbol represents a single numerical value, the symbol should be indicated over the column
without any limit indication, e.g. tyqy, and ty;, (see Figure A.8).

When the symbol represents a single limit value for surface texture indication, the symbol should be
indicated over the column without any limit indication (see Figure A.15).

When the symbol represents an upper or lower limit of size (i.e. max. or min. respectively), the supplementary
indication “max.” or “min.” should be included in the tables (see Figure A.9).

0 Hygmy ACS

I

\/
\

d Excmp tvdsp taBs

mm Diameter series tvdmp tKia All |Normal| Medified || tygs
> < U L 9 0,1 234 U L
— 0,6 0 -8 10 8 6 6 10 0 -40 — 12
0,6 2,5 0 -8 10 8 6 6 10 0 =40 — 12
2,5 10 0 -8 10 8 6 6 10 0 -120 -250 15
10 18 0 -8 10 8 6 6 10 0 -120 -250 20
18 30 0 -10 13 10 8 8 13 0 -120 -250 20

Figure A.6 — Application of symbols which represent two numerical values

mdm Lareh t?‘\ f ABs
> < U L\
30 50 0 -120
50 80 0 -150
80 120 0 -200
120 180 0 -250

Figure A.7 — Applieation of symbols which represents different GPS modifiers for upper gnd lower
limit deviations
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ey, GDACS GD

tVdsp A
tAdmp R .
mm Diameter series tvdmp Kia
> < u L 9 0,1 2,3,4
— 0,6 0 -8 10 8 6 10
0,6 2,5 0 -8 10 8 6 10
2,5 10 0 -8 10 8 6 10

Fi

The relatiagn between figures and numerical values given in the table is also relevant in the case ¢
eparation based on the table, see-example in Figure A.10.

?d tygmp ACS

\é

drawing pt

B, max.
d D oL By
mm mm max. <
12 40 27,4
15 40 274
20 47 31

0
360 -0,009 AC

/

Figure A.8 — Application of symbols which represents a single numerical value

pure A.9 — Application of symbol which represents the upper or lower limit of si

ze

f technical

S

d » —iz \ tvasp / taBs
mm tAdmp,’ . . tvamp | tkia /t{ tsia - ——11 Lves
~ - Diameter series P All | Normal |Mod1f1ed tvBgp
> 2 U | L | 9 ]01|234 U L
— 06 | 0|55 | 4| a4 [T a]7]7] 0] -40 | -25] s
0,6 2,5 0 |-5|5 | 4 4 34|77 ] 0| -40 -250 | 5
25 | 10 o | 5| s |4 | £ 3]|a]7]7]0] -40 | 25 |5
10 18 0 |-5|5 | 4 4 347|710 -80 -250 | 5
18 30 0o|-6] 6 | A | 5 3|4 |8]| 8] 0] -120 | -250 | 5
30 50 | D=|=8 .78 | 6 6 4 | 5|18 8] 0| -120 | -250 | 5
50 807 | 0 | -9 V9 7 7 5 | 5 8 | 0 | -150 | -250 | 6
80 120 [ 0=10] 10 | 8 8 5 9 | 9 | 0 | -200 | -380 | 7

Figure A.10 — Relation between table and technical drawing
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