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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.

The procgdures 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 fypes of ISO documents should be noted. This document was drafted in accordance jwith the
editorial fules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention|is drawn to the possibility that some of the elements of this document may. be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detailg§ of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the ISQ list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the conveniénce of users and does pot
constitutqg an endorsement.

The comrhittee responsible for this document is ISO/TC 213, Bimeénsional and geometrical prodyct
specificatipns and verification.
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Introduction

:2013(E)

This Technical Specification is a geometrical product specification (GPS) standard and is to be regarded
asageneral GPS standard (see ISO/TR 14638). It influences chain links 1 to 3 of the chain of standards on
size, distance, angle, form of line dependent on datum, form of surface dependent on datum, orientation,
location, circular run-out, total run-out and datums.

The ISO/GPS Masterplan given in ISO/TR 14638 gives an overview of the ISO/GPS system of which this
document is a part. The fundamental rules of ISO/GPS given in ISO 8015 apply to this document and

the_default decision rules given in [SQO 14253-1 :\pp]y ta cppr‘ifir‘ah'nnc made in accordance

with this

do
Fo

ctument, unless otherwise indicated.

" more detailed information of the relation of this Technical Specification to other standar

GPS matrix model, see Annex C.
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unfertainty due to undefined conditions of the interaction and relative mobility of the part
the parts are kept together.

IS(

un
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blication of forces.

1101 cannot be applied on movable assemblies where one part of the assegmbly includes
ications and another part includes corresponding datum indications, because there is a sp¢

s and the

tolerance
pcification
5 and how

14405-1 cannot be applied on movable assemblies, because there is a specification uncertainty due to
Hefined conditions of the interaction and relative mobility of the parts and how the parts are kef

ttogether.

is Technical Specification provides additional GPS symbals fer indication of constraint condjitions, e.g.
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TECHNICAL SPECIFICATION

ISO/TS 17863:2013(E)

Geometrical product specification (GPS) — Geometrical
tolerancing of moveable assemblies

1

This—TFechniea ] . ]
mqvable assemblies in conjunction with tolerancing according to ISO GPS standards. On'gg
prancing, one part of the assembly includes tolerance indications and another “part

tol

Scope

cofresponding datum indications.

2
Th

Normative references

indispensable for its application. For dated references, only the edition cited applies. Fo

references, the latest edition of the referenced document (including any amendments) applieq.

ISQ 128-24, Technical drawings — General principles of presentation — Part 24: Lines on n

eng

jineering drawings

IS} 1101:2012, Geometrical product specifications (GPS) —~Geometrical tolerancing — Tolerand
orientation, location and run-out

ISQ 6433:2012, Technical product documentation —Part references

IS() 14405-1:2010, Geometrical product specifications (GPS) — Dimensional tolerancing — Part 1:

1S() 81714-1, Design of graphical symbols for tise in the technical documentation of products — Part 1:

3

Fo
fol

3.1

Terms and definitions

- the purpose of this docunient, the terms and definitions given in ISO 1101, ISO 14405
owing apply.

mg¢vable assembly
asgembly of two.or)more parts where the parts can be moved relative to each other

4
Fo

Symbuols

he parts of

ometrical
includes

e following documents, in whole or in part, are normatively referenced in this document and are

 undated

hechanical

es of form,

inear sizes

Basic rules

1 and the

" the purpose of this document, the symbols in Table 1 apply.

Rules for the presentation of graphical symbols are given in Annex A.

©lI

SO 2013 - All rights reserved


https://standardsiso.com/api/?name=f9e41d29a527098cd02d1ab83c9dc1db

ISO/TS 17863:2013(E)

Table 1 — Symbols for movable assemblies

Description Symbol Remark Reference
Force indicator " : 6.2
Force indicator including basic indica- ab

tion of specific direction of the force " 6.2

relative to a single datum

a,b
Force indicator including basic indica- 4F1 4 A BK

tion of spefcific direction of the force 6.2

relative tola datum system 4 F1 Iél A I B | EK

™

H
—_—

QO
o)
o)

Complemgntary force indicator

Gravity @ @3 1 : 6.3

o5}

|

Mobility -[translational

Mobility —[rotational N 6.7

Flag @ : 6.8and 6.9
Movable pprt MP 6.10.1.1
Fixed part FP 6.10.1.1
Translatio hal mobility in positive direc- T+ 6.10.1.2
tion

Translatio nal mobility in negative direc- T 6.10.1.2
tion

Rotationa] mobility in positive direction R+ 6.10.1.2
Rotationa] mobility in negative direction R- 6.10.1.2

a  Numbdgr 1in F1 is an example for numbering of different forces.

b Symbo Zisan example. Symbols //, J_, and — may be used as well.

¢ Numbgr 1in G1 is an example for nimbering of different direction of gravity.

d  Numbgr 1 is an example for nwmbering of different flags.

5 Gengral concept
All degreds of freedom that are not necessary for the concerned toleranced characteristic shall be locked.

EXAMPLE [l AF@r circular run-out, all translational degrees of freedom and two rotational degrees of freedom
are locked]Only the third rotational degree of freedom, i.e. the one which is relevant to rotate the part relativ¢ to
the datum, Tskeptumiocked:

Per default, the part with tolerance indications is considered as a movable part and the part with datum
indications is considered as a fixed part.

Movable and fixed parts shall be numbered with item references according to ISO 6433. This shall be
used in the descriptions of the conditions to specify which part is movable and which part is fixed.

Locking degrees of freedom shall be realized by application of forces (which can also be only the force
of gravity) as applied in the real application of the movable assembly. Per default, the force is evenly
distributed at the complete concerned integral feature, but can be limited to portions of the integral
feature and/or contacting features. If the force is applied on a portion of an integral feature, the force is
also evenly distributed. If the force is applied on more than one portion of an integral feature, the force

2 © IS0 2013 - All rights reserved
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is evenly distributed to all portions. If the force is applied on more than one contacting feature, the force
is evenly distributed to all contacting features.

Fo

rce shall be applied on the movable part, but might be applied on the fixed part as well in order to keep

a stable location of the fixed part relative to the movable part.

EX

Pe

AMPLE 2 Force by means of interference fit on a datum feature on a shaft.

r default, the direction of the force is perpendicular to the concerned feature if not otherwise indicated.

The direction of the mobility shall be indicated on the movable part whenever mobility is possible

in

dirjection of the mobility.

[ifferent directions and 1 there 1s a diiference on the behaviour of the assembly dependgnt on the

The tolerance value for the toleranced characteristic is valid under constraint conditions which are
inyoked by the symbol flag. The detailed description of the conditions shall be given'near thi title box

of

he drawing.

Thre can be different tolerance values for the same characteristic, but validrander different donditions,

e.g real application versus test conditions.

Va
of
of

6

6.

Item references shall be indicated according tedS0O 6433. See Figure 1.

6.2 ““Force indicator

1 Indication of item references

ues for forces and other additional constraint conditions, which are/needed to describe the mobility
'he movable part against the fixed part, shall be specified by means of descriptions near the title box
rhe drawing.

Graphical language

J—O

Figure 1 — Example of item references indication

The force indicator includes up to five compartments, i.e.

©lI

the utmost left compartment to indicate letter F for force and an adjacent figure to number
different forces;

the subsequent compartmentincluding symbol Z, /1,1 or=to basically indicate a specific direction
of the force;

the subsequent compartment(s) including letter(s) denominating a datum feature for the indication
of a specific direction.

S0 2013 - All rights reserved 3
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See Figure 2.
K

a) Basic force
indicator

CILLAK

b) Force indicator
including basic
indication of

a specific direction
of the force relative
to a datum

4F14A Bk

c) Force indicator
including basic
indication of

a specific direction
of the force relative
to a datum system

\ KA EIEY

d) Force indicator
including basic
indication of

a specific direction
of the force relative
to a datum system

6.3 Indijcation of direction of gravity

When only the force of gravity is acting on the movable part, the gravity symbel shall be indicated n

Figure 2 — Examples of force indicators

to the concerned part. The symbol consists of an unfilled arrow including letter-G for gravity.

See Figur¢ 3.

Key
1 movalle part
2 fixed gart

When the[assembly is orientated in adjacent parts in a direction which is not equal to the orientatior]
the assempbly on the assembly drawing, the gravity symbol on the assembly drawing shall be combiy]

e

/1

12

Figure’3 — Indication of the gravity symbol

with corr¢sponding indications for the orientation.

Single datums, éommon datums, datum systems and/or orientation planes shall be indicated

orientate fthevector.

tar

of
ed

to

© ISO 2013 - All rights reserved
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e Figure 4.
Ll
1 i

|1

/

-2

— 13

a)| Direction of gravity on drawing of assembly b) Direction of gravity on assembly (

Key

If the direction of gravity is different for different\force applications, different G symbols supj
by|letter G and a related number shall be indicated.

6.4 Connection of force indicator with concerned feature

ThE tolerance indicator shall be conriegted through a reference and aleader line with the concern

A

terminated with an arrow ot a dot/open circle. See Figures 5 and 7.

\"\
Se

w
w

teminated‘with an open circle. See Figure 5.

a)

f
and adjacent part

movable part 1+2 assembly
fixed part 3  adjacentpart

Figure 4 — Example of indication of inclined direction of gravity on the assembly dr

hen the complete or a restricted area of the integral feature is concerned, the leader lin

hen a line of the intégpdl feature is concerned, the leader line shall be terminated with
e Figure 7.

i:en the concernéd feature is visible, the leader line shall be continuous and terminated
en the coneerned feature is hidden, the leader line shall be dashed and the leader lin|

[rawing

awing

blemented

bd feature.

e shall be
an arrow.

vith a dot.
e shall be

AV

AV AV —
/ 7

Leader line terminated with an b) Leader line terminated c) Leader line terminated
arrow with a dot on a visible feature with an open circle on a hid-

den feature

Figure 5 — Connection of force indicator with concerned feature

© IS0 2013 - All rights reserved
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Contacting features may be used in between the force indicator and the concerned feature in order
to represent specific contacts. The contacting feature shall be drawn with long-dashed double-dotted
narrow lines (type 05.1 of [SO 128-24) and dimensioned with TEDs (theoretical exact dimensions).

See Figure 6.

AV

Figure 6 — Example of a contacting feature

6.5 Application of force on portions of a feature
If the appljcation of the force is restricted to a point, a cross shall be indicated and-dimensioned with TEDs.

If the appliication of force is restricted to a line, a long-dashed narrow line((type 05.1 of ISO 128-24) sHall
be indicated, which, when the line is not closed, is terminated by two.¢rosses. This line may be straight,
circular of a line of any shape. The line shall be dimensioned with FEDs.

If the application of the force is restricted to an area, this shallhgiindicated as hatched area surrounded
by long-dashed doubled-dotted narrow lines (type 05.1 of ISQ,128-24) and dimensioned with TEDs.

For deterinination of the exact position of a point, a line.or an area, a datum system shall be indicategl.

6 © IS0 2013 - All rights reserved
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See Figure 7.

,—4F1ABCK

A

ISO/TS 17863:2013(E)

f
Y X_l_x

37

< .
- -

point

E
!E CrlAalBlCf
)\
4 A

32] | [40]

-

4) Application of the force is restrictedtoa b) Application of the force is restricted to a line

Z

6.6 Direction of force

JEFIR

c) Application of the forcéis restricted to two areas

Figure 7 — Examples of application of the force on portions of an integral featufe

Byldefault, the direction of ferce'is perpendicular to the concerned feature independent of thq direction

of the leader line according t6'6.3.

Specific directions of force shall be specified by
—| application of force indicator including symbol £, /], Lor=;

—| indication/of TEDs (theoretical exact dimensions) with regard to the concerned feature.

Sirjgle datums, common datums, datum systems and/or orientation planes shall be indicated to

or1entate the vector.

See Figure 8.

© IS0 2013 - All rights reserved
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A1

Figure B — Example of indication of specific direction of force without complemerntary forcg
indicator

If the direlction of the force cannot be indicated unambiguously in one drawing yiew, a complementgry
force indigator shall be indicated in another view.

See Figur¢ 9.

Key
1  basic force indicator

2 complpmentary force jndicator

Figure 9 — Example of indication of specific direction of force with additional complementary
force indicator

6.7 Indication of direction of mobility
The direction of mobility shall be indicated on the assembly drawing.

The arrow head of the mobility symbol shall point in positive direction of the mobility.

See Figure 10.

On symmetrical parts, it is recommended to physically sign the symbol mobility on the product to
ensure repeatability of measurements.

8 © IS0 2013 - All rights reserved
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-1

a) Indication of direction of translational mobility

b) Indication of direction of rotational miobility

Key
movable part
fixed part

Figure 10 — Indication efdirection of mobility

6.t Indication of interrelation of tolerance indication and conditions
The flag symbol shall be indicated afterthe tolerance indicator.
[t qonsists of a hexagon indicator including a figure to number different flags.

Different tolerance values for the'same characteristic, but valid under different conditions, shalll be given
in peveral adjacent toleranee.indications.

Se¢ Figure 11.

710,006] A g
f [ 770,045 &K1 l 710,009] A

0
920 -0,05 {2)

0
920 -0,035(1)

0
820 -0.035(1)

a) Indications of the flag symbol b) Indications of different values with different
conditions

Figure 11 — Examples of indications of the flag symbol

© IS0 2013 - All rights reserved 9
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6.9 Description of conditions
The description of conditions shall be indicated near the title box of the drawing.

The indication shall consist of the flag symbol as used in the corresponding tolerance indication and
subsequent detailed information. For the list and sequence of conditions, see 6.10.

/\_/

See Figure 12.

®

FP@ - MP@, F1 = 25N

Figure 12 — Example of detailed description of conditions near the title box

6.10 List and sequence of conditions
6.10.1 Lipt of conditions

6.10.1.1 Mobility
Symbol “HP” shall be used for'the fixed part.
Symbol “MIP” shall be dsed for the movable part.

“FP” and |MP ” shall be supplemented with the item reference of the concerned parts.

EXAMPLE kP @

6.10.1.2 Direction of mobility

Symbol “T+” shall be used for translational mobility in positive direction.
Symbol “T-" shall be used for translational mobility in negative direction.
Symbol “R+” shall be used for rotational mobility in positive direction.

Symbol “R-" shall be used for rotational mobility in negative direction.

10 © IS0 2013 - All rights reserved
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6.10.1.3 Velocity of mobility

Translational mobility (speed): Symbol v, value and unit (SI units, e.g. mm-s-1) shall be indicated.

EXAMPLE1 v=15mm.s-1

Rotational mobility (angular speed or number of revolutions): Symbol w, value and unit rad-s-1 or symbol

RP

M, value and unit min-1 shall be used.

EXAMPLE2 w =3rad-s1

EX

\MPLE 3— RPM-=500-sn=l

6.1
Fo
EX
If g
EX

6.1

Ifd
dr

EX

6.1

Fu
be

6.1
Ge
Th

EX

......

0.1.4 Force

"ce shall be indicated with letter F, adjacent figure, value and unit N.
AMPLE1 F1=25N

nly the force of gravity is acting, only the gravity symbol shall be indicated.
AMPLE 2  G1

0.1.5 Direction of gravity

hwing, the related direction of gravity shall be indicateédwith letter G and the relevant nu

AMPLE G1

0.1.6 Further conditions

Fther conditions like change of velocity, or force over time or even full operational or test ¢
described in separate documentation.which shall be referenced on the drawing.

0.2 Sequence of conditions
heral structure: Condijtions for fixed parts — Conditions for movable parts
e conditions as listed-in 6.10.1 shall be written in following sequence:

Mobility, Direction’of mobility, Velocity of mobility, Force, Direction of gravity, Further cd

— - - -1 —
e 7= FP(1), F1 o= 350 N - MP(2), T+, v=25 mms? F2 = 425 N, Gf

ifferent directions of gravity (related to different orientations of the work piece) are indiclj::ed on the

ber.

ycles shall

nditions

©lI
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Annex A
(normative)

Relations and dimensions of graphical symbols

A.1 Gemperalrequirement

In order o harmonize the size of the symbols specified in this International Standard with, those
other insdriptions on technical drawings (dimensions, geometrical tolerances, etc.), the rules'given
this anney, which are in accordance with ISO 81714-1, shall be observed. Further graphicdlsymbols

given in I§0 3098-5.

A.2 Prgportions

The graphical symbols, described in Table 1 shall be drawn in accordance with Figures A.1 to A.8.

Figure A.1 — Force indicator

N

G
E T
o =S e
QT i
AT

Figurle A.2 — Force indicator including basic indication of specific direction of the force

relative to a datum

S

50°
-a

of
n
hre

—-

-

Figure A.3 — Force indicator including basic indication of specific direction of the force relative

12

to a datum system

© ISO 2013 - All rights reserved
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o

*

Figure A.4 — Force indicator including basic indication of specific direction of the force relative

to a datum system

Figure A.7 shews the symbol for “mobility - translational”. The symbol for “mobility - rotati

TTTTIT

AT

Do
O

U

Figure A.5 — Complementary force indication

Figure A.6 — Gravity

o5

T

T
T
)

Figure A.7 — Mobility

be|drawn i a curved manner in relation to the contour of the work piece.

bnal” shall

Key

a  Distance between symbol flag and tolerance indicator.

b Distance in between different flag symbols.

© IS0 2013 - All rights reserved

Figure A.8 — Flag
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