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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

electrotechni

cal standardization.

The procedures used to develop this document and those intended for its further maintenance are
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different typ¢{
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ention to the possibility that the implementation of this document mayinvolve t
). ISO takes no position concerning the evidence, validity or applicability of any c
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Introduction

This document is a machine element geometry standard as defined in the geometrical product
specification system (GPS system) presented in matrix model of ISO 146386,

The fundamental rules of ISO GPS given in ISO 8015 apply to this document and the default decision
rules given in ISO 14253-114] 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[5] be

Consi]el (oM

This document uses most of the existing symbols associated with rolling bearings \béchuse they are
well egtablished in the market. In some cases, new terms are derived from the fulliGPS definition. The
definitions of the established terms and symbols are necessarily changed according to the GPS rules.
These|changes of terms, definitions and symbols for geometrical product specifications ((:PS) to define
charagteristics and tolerances of rolling bearing components and assemblies are given|in ISO 22872
and inforporated in this document.

The regpresentation of symbols, tolerance values, limits of size, deviation limits and limit jalues derived
from (:PS indications according to, for example, ISO 1101 andfISO 14405-1, including {ndications in
tablesjand graphical descriptions, have been revised and implemented in accordance with the principles
of ISO|22872.
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INTERNATIONAL STANDARD

ISO 199:2023(E)

Rolling bearings — Thrust bearings — Geometrical
product specifications (GPS) and tolerance values

1 Scope

This document specifies dimensional characteristics, deviation limits from nominal values, and
tolerance values to define the interface (except chamfers) of thrust rolling bearings. Nominal boundary

dimer:Jsions are defined in ISO 104[1],

This
partic
given

ocument is not applicable to certain thrust bearings (e.g. thrust needle roller be
1lar fields of application (e.g. special thrust precision bearings). Tolerances)fer sucH
n the relevant International Standards.

Chamfler dimension limits are given in ISO 58231,

2 N

The fdq
consti
undatg

prmative references

llowing documents are referred to in the text in such 4 way that some or all of
futes requirements of this document. For dated references, only the edition cite
ed references, the latest edition of the referenced decument (including any amendm

ISO 11
orient

01:2017, Geometrical product specifications (GRS) — Geometrical tolerancing — Toler
tion, location and run-out

[SO 5593, Rolling bearings — Vocabulary
ISO 8(15, Geometrical product specifications (GPS) — Fundamentals — Concepts, principles

ISO 14405-1:2016, Geometrical product specifications (GPS) — Dimensional tolerancing —
sizes

ISO/T$ 17863:2013, Geometrical product specification (GPS) — Tolerancing of moveable ass
ISO 22872, Rolling bearings’— Geometrical product specifications (GPS) — Vocabulary and 1
of sympols

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1101, ISO 5593

hrings) or for
bearings are

their content
] applies. For
ents) applies.

ances of form,

and rules

Part 1: Linear

emblies

epresentation

ISO 14405-1,

ISO/T$ 47863 and ISO 22872 apply.

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

ISO Online browsing platform: available at https://www.iso.org/obp

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

4 Symbols

4.1 Symbols for physical quantities

Symbols in Table 1 represent physical quantities in the GPS environment and may sometimes be applied

to more than one physical quantity.

© IS0 2023 - All rights reserved
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In this document, the symbols for tolerance values, deviation limits and limit values are preceded by
letter “t” in figures and tables.
EXAMPLE 1 tg,, tygep

In this document, the symbols for nominal dimensions and values of upper/lower limit of size are not
preceded by the letter “t” because those values are usually interpreted as nominal dimensions.

EXAMPLE2 D.

Table 1 — Symbols for dimensions and tolerance values

D Nominal outside diameter 1,2, 3)4
d Nominal bore diameter <cylindrical bore> 1,2
d, Nominal bore diameter of central shaft washer 3,4
T Nominal assembled bearing height <single-direction thrust bear- 12
ing>
T; Nominal assembled bearing height <double-direction thrust bear: 3,4
ing>
tse Tolerance value for range of housing washer raceway thickatess 1,3
<thrust ball bearing>
tse Tolerance value for range of housing washer raceway thickness 2,4
<thrust cylindrical roller bearing>
tsi Tolerance value for range of shaft washer racewady thickness 1
<thrust ball bearing>
tsi Tolerance value for range of shaft washer raeeway thickness 2
<thrust cylindrical roller bearing>
typsp Tolerance value for range of outsidedidmeter 1,2,3,4
tvdsp Tolerance value for range of borediameter 1,2
tvdzsp Tolerance value for range of central shaft washer bore diameter 34
tADmp Upper and lower deviationlimits of mid-range outside diameter 1,2,34
Eadmp Upper and lower deviation limits of mid-range bore diameter <cy- 12
lindrical bore>
trd2mp Upper and lowerdeviation limits of mid-range central shaft washer 34
bore diametér
targ Upper andlower deviation limits of actual assembled bearing 1,2
height <single-direction thrust bearing>
taT1g Uppervand lower deviation limits of actual assembled bearing 34
height <double-direction thrust bearing>
4.2 Additional symbols

Symbols defined in standards other than ISO 22872 and used in this document are presented in Table 2
for information.

These include symbols for specification modifiers and complementary specification modifiers.

Table 2 — Additional symbols defined in other standards

Symbol Description Figure Reference
ACS Any cross-section 1,2,3,4 ISO 14405-1:2016, 7.4
ALS Any longitudinal section 1,3 ISO 14405-1:2016, 7.4
(@) Minimum circumscribed size 1,2,3,4 ISO 14405-1:2016,
3.7.1.3

2 © IS0 2023 - All rights reserved
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Table 2 (continued)

ISO 199:2023(E)

Symbol Description Figure Reference
Spherical size 1,3 ISO 14405-1:2016, 3.6.4
Mid-range size 1234 ISO 14405-1:2016,
3.7.2.2.5

) Minimum size 1,3 ISO 14405-1:2016,
3.7.2.2.2

Range of sizes 1234 1SO 14405-1:2016,
3.7.2.2.6

= Symmetry 1,3 IS0 1101:2017, 13.3

@ Gravity 1234 1SO/TS19B63:2013, 6.3

@ Flag 1234 ISO)’TS 17863:2013, 6.8
and 6.9

5 Graphical description

To ex
includ
associ

Accordling to ISO 8015, specifications shall be completed«with specification operators,
may be agreed between manufacturer and custoniér case by case.

These

The in
dimen

sional tolerance symbols.

ress that the ISO GPS system in ISO 8015 is applied, the dimensional characteristics shall be
ed in the technical product documentation (e.g. on the drawjing). The dimensional
hted to these characteristics are described in Figures 1 t0)4+

bpecifications

e.g. filtration.

dications in Figures 1 to 4 illustrate the correlation of interface dimensions and dorresponding

NOTE Figures 1 to 4 are drawn schematicallyiand do not necessarily show all design details.
tyssy CROACS _Beltnamy QDIACS K] ts COEN ALSGR =] K
a1 —
Q@ del 15 COCNDALSER(=| M
I ! f
|
I ; ;
) | (
Y | DN
&
(] <~ 8D i3omp SO ACS | tune, SR ACS
TtATg@@@
Key
(1) =GlorG2
(2) = the rolling elements shall be in correct functional contact with both shaft and housing washer raceways
1  housing washer
2 shaft washer

Figure 1 — Size specification for single-direction thrust bearing — Thrust ball bearing
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13-4

1 housing washer
2 shaft washer

Figure 2 — Size specification for single-direction thrustbéaring — Thrust cylindrical rgller
bearing
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central shaft washer

Figure 3 — Size specification for double-direction thrust bearing — Thrust ball bearing
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the rolling elements shall be in correct functional*Centact with both central shaft and Housing washer

Figure 4 — Size specification for double-direction thrust bearing — Thrust cylindrical roller

6 D

6.1

Deviat
given

In Tab)

General

n Tables.3/to 10.

bearing

pviation limits and tolerance values

es3.to 10, the symbols U and L are used as follows:

ion limits and tolerance values for single-direction and double-direction thrust

bearings are

U = upper deviation limit;

L = lower deviation limit.

The symbol "—" in Tables 3 to 10 is used when no values have been established.

6.2 Tolerance class Normal

See Tables 3 and 4.
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Table 3 — Shaft washer, central shaft washer, and bearing height — Tolerance class Normal

Deviation limits and tolerance values in micrometres

angle.

a  Applies on

b Does not a

ply to central shaft washer,

fndmz Eadmpr Eadzmp tvasp £ Earg tar1g

> < U L vazsp U L U L

— 18 0 -8 6 10 +20 -250 +150 -400

18 30 0 -10 8 10 +20 -250 +150 -400

30 50 0 -12 9 10 +20 -250 +150 -400

50 80 0 -15 11 10 +20 -300 +150 -500
80 TZ0 Y =20 15 T5 +25 =300 +200 3500
120 180 0 -25 19 15 +25 -400 +200 1600
180 250 0 -30 23 20 +30 -400 £250 —1600
250 315 0 -35 26 25 +40 -400 — —
315 400 0 -40 30 30 +40 -500 — —
400 500 0 -45 34 30 +50 -500 — -
500 630 0 -50 38 35 +60 -600 — —
630 800 0 -75 55 40 +70 -750 — —
800 1000 0 -100 75 45 +80 -1 000 — —
1000 1250 0 -125 95 50 +100 -1400 — —
1250 1600 0 -160 120 60 +120 -1600 — —
1600 2000 0 -200 150 75 +140 -1900 — —
2000 2500 0 -250 190 90 +160 -2 300 — —

NOTE  For dopble-direction thrust bearings, the values apply only up to and including d, = 190 mm.

y to thrust ball bearings with 992 eontact angle and thrust cylindrical roller bearings with 90° ¢ontact

© IS0 2023 - All rights reserved
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Table 4 — Housing washer — Tolerance class Normal

ISO 199:2023(E)

Deviation limits and tolerance values in micrometres

b tADmp
mm tVDsp tse ®
> < U L
10 18 0 -11 8
18 30 0 -13 10
30 50 0 -16 12
50 80 0 -19 14
ol 120 U =44 17
120 180 0 -25 19
180 250 0 -30 28
250 315 0 -35 26
315 400 0 -40 30 Ideptical to tg; of
400 500 0 -45 34 shaft washer of
the pame bearing.
500 630 0 -50 38
630 800 0 =75 55
800 1000 0 -100 75
1000 1250 0 -125 95
1250 1600 0 -160 120
1 600 2000 0 -200 150
2000 2500 0 -250 190
2 500 2850 0 -300 225
NOTE | For double-direction thrust bearings, the values apply only up to and including D = 360 mm.
a 1Applies only to thrust ball bearihgs with 90° contact angle and thrust cylindrical roller bearings with 90° contact
angle.
6.3 Tolerance class6
See Taples 5 and 6,
Table.5-— Shaft washer, central shaft washer, and bearing height — Tolerance| class 6
Deviation limits and tolerance values jn micrometres
?{1?; Erdmpr tad2mp tvasp (b Eatg tar1g
> < U L fvazsyp U L U L
— 18 0 -8 6 5 +20 -250 +150 -400
18 30 0 -10 8 5 +20 -250 +150 -400
30 50 0 -12 9 6 +20 -250 +150 -400
50 80 0 -15 11 7 +20 -300 +150 -500
80 120 0 =20 15 8 +25 -300 +200 -500
NOTE For double-direction thrust bearings, the values apply only up to and including d, = 190 mm.

angle.

b Does not apply to central shaft washer.

a  Applies only to thrust ball bearings with 90° contact angle and thrust cylindrical roller bearings with 90° contact

© IS0 2023 - All rights reserved
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b Does not a

ply to central shaft washer.

Table 5 (continued)
d d
i Eadmpr Eadzmp tydsp toab Eatg tat1g
t Si
> < U L vdzsp U L U L
120 180 0 -25 19 9 +25 -400 +200 -600
180 250 0 -30 23 10 +30 -400 +250 -600
250 315 0 -35 26 13 +40 -400 — —
315 400 0 -40 30 15 +40 -500 — —
400 500 0 =45 34 18 +50 =500 — —
500 630 0 -50 38 21 +60 -600 — —
630 800 0 -75 55 25 +70 -750 ¥ —
800 1000 0 -100 75 30 +80 -1 000 — —
1000 1250 0 -125 95 35 +100 -1 400 — —
1250 1600 0 -160 120 40 +120 -1-600 — -
1600 2000 0 -200 150 45 +140 -1900 — —
2000 2500 0 -250 190 50 +160 -2 300 — —
NOTE  For dopble-direction thrust bearings, the values apply only up to and,including d, = 190 mm.
a2 Applies only to thrust ball bearings with 90° contact angle and thrust cylindrical roller bearings with 90° gontact
angle.
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Table 6 — Housing washer — Tolerance class 6

Deviation limits and tolerance values in micrometres

ISO 199:2023(E)

b tADmp
mm tVDsp tse®
> < u L
10 18 0 -11 8
18 30 0 -13 10
30 50 0 -16 12
50 80 0 -19 14
ol 120 U =44 17
120 180 0 -25 19
180 250 0 -30 28
250 315 0 -35 26
315 400 0 -40 30 Ideptical to tg; of
400 500 0 -45 34 shaft washer of
the pame bearing.
500 630 0 -50 38
630 800 0 =75 55
800 1000 0 -100 75
1000 1250 0 -125 95
1250 1600 0 -160 120
1600 2000 0 -200 150
2000 2500 0 -250 190
2 500 2850 0 -300 225
NOTE | For double-direction thrust bearings, the values apply only up to and including D = 360 mm.
a 1Applies only to thrust ball bearihgs with 90° contact angle and thrust cylindrical roller bearings with 90° contact
angle.
6.4 Tolerance class5
See Taples 7 and 8,
Table.7— Shaft washer, central shaft washer, and bearing height — Tolerance| class 5
Deviation limits and tolerance values jn micrometres
?{1?; Erdmpr tad2mp tvasp (b Eatg tar1g
> < U L fvazsyp U L U L
— 18 0 -8 6 3 +20 -250 +150 -400
18 30 0 -10 8 3 +20 -250 +150 -400
30 50 0 -12 9 3 +20 -250 +150 -400
50 80 0 -15 11 4 +20 -300 +150 -500
80 120 0 =20 15 4 +25 -300 +200 -500
NOTE For double-direction thrust bearings, the values apply only up to and including d, = 190 mm.

angle.

b Does not apply to central shaft washer.

a  Applies only to thrust ball bearings with 90° contact angle and thrust cylindrical roller bearings with 90° contact

© IS0 2023 - All rights reserved
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b Does not a

ply to central shaft washer.

Table 7 (continued)
d d
i Eadmpr Eadzmp tydsp toab Eatg tat1g
t Si
> < U L vdzsp U L U L
120 180 0 -25 19 5 +25 -400 +200 -600
180 250 0 -30 23 5 +30 -400 +250 -600
250 315 0 -35 26 7 +40 -400 — —
315 400 0 -40 30 7 +40 -500 — —
400 500 0 =45 34 g +50 =500 — —
500 630 0 -50 38 11 +60 -600 — —
630 800 0 -75 55 13 +70 -750 ¥ —
800 1000 0 -100 75 15 +80 -1 000 — —
1000 1250 0 -125 95 18 +100 -1 400 — —
1250 1600 0 -160 120 25 +120 -1-600 — -
1600 2000 0 -200 150 30 +140 -1900 — —
2000 2500 0 -250 190 40 +160 -2 300 — —
NOTE  For dopble-direction thrust bearings, the values apply only up to and,including d, = 190 mm.
a2 Applies only to thrust ball bearings with 90° contact angle and thrust cylindrical roller bearings with 90° gontact
angle.

10
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