This is a free page sample. Access the full version online.

ish dard
@ NSAI :”SS Eilt‘a;gOar129—l:2019

Standards

Technical product documentation (TPD) -
Presentation of dimensions and tolerances
- Part 1: General principles (ISO 129-
1:2018)

© CEN 2019 No copying without NSAI permission except as permitted by copyright law.




This is a free page sample. Access the full version online.

I.S. EN ISO 129-1:2019

Incorporating amendments/corrigenda/National Annexes issued since publication:

The National Standards Authority of Ireland (NSAI) produces the following categories of formal documents:

1.S. xxx: Irish Standard — national specification based on the consensus of an expert panel and subject to public consultation.
S.R. xxx: Standard Recommendation — recommendation based on the consensus of an expert panel and subject to public consultation.

SWIFT xxx: A rapidly developed recommendatory document based on the consensus of the participants of an NSAl workshop.

This document replaces/revises/consolidates the NSAl adoption of the document(s) indicated on the
CEN/CENELEC cover/Foreword and the following National document(s):

NOTE: The date of any NSAI previous adoption may not match the date of its original CEN/CENELEC
document.

This document is based on: Published:
EN ISO 129-1:2019 2019-10-09
This document was published ICS number:
under the authority of the NSAI
and comes into effect on: 01.100.01
2019-10-27
NOTE: If blank see CEN/CENELEC cover page

NSAI T +3531807 3800 Sales:

1 Swift Square, F+353 1807 3838 T+35318576730
Northwood, Santry E standards®nsai.ie F +353 18576729
Dublin 9 W NSALie W standards.ie

Udaras um Chaighdedin Naisitnta na hEireann




This is a free page sample. Access the full version online.

National Foreword
I.S. EN ISO 129-1:2019 is the adopted Irish version of the European Document EN ISO 129-1:2019,

Technical product documentation (TPD) - Presentation of dimensions and tolerances - Part 1: General
principles (ISO 129-1:2018)

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.
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European foreword

The text of ISO 129-1:2018 has been prepared by Technical Committee ISO/TC 10 "Technical product
documentation” of the International Organization for Standardization (ISO) and has been taken over as
EN ISO 129-1:2019 by CCMC.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2020, and conflicting national standards shall be
withdrawn at the latest by April 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 129-1:2018 has been approved by CEN as EN ISO 129-1:2019 without any modification.



This is a free page sample. Access the full version online.

This page is intentionally left blank



Thisis a freelp?e sample. Access the full version online.

ENISO 129-? :2019

INTERNATIONAL ISO
STANDARD 129-1

Second edition
2018-02

Technical product documentation
(TPD) — Presentation of dimensions
and tolerances —

Part 1:
General principles

Documentation technique de produits — Représentation des
dimensions et tolérances —

Partie 1: Principes généraux

Reference number
1SO 129-1:2018(E)

©1S0 2018




Thisis a freelp?e sampl)le. ersion online.

ENIS
ISO 129-1:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved



This is a free page sample. Access the full version online.
.S ENiISO 129-1:2019
ISO 129-1:2018(E)
Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I OUQUICION.......coc st vi
1 S0P ... 1
2 NOTIMATIVE FE@FEI@IICES ..........ccoo e 1
3 Terms and defiNITIONIS ... 2
4 Presentation of dimensions .3
4.1 Presentation rules...... w3
4.1.1  Dimensions............ .3
4.1.2  RePeated diMENSIONS. ..o 3
4.1.3  Out 0f SCAle dIMENSIONS ..o 3
414  Auxiliary dimensions 3
4.1.5 Theoretically exact diMeNSIONS ... 3
4.1.6  Symmetrical diMENSIONS . ... 4
4.1.7  Characters and presentation 4
4.2 Positioning of dimensions 4
4.3 Units of dimensions .6
5 Elements of dimensioning — USAZE ... st
5.1 GIBIETAL ..
5.2 Property indicators.
5.3 Dimension liNe ...
5.4 Terminators and origin presentation
54.1  Terminators. ...
5.4.2  Origin presentation
5.5 EXEEIISTON LIt
5.6 LL@AAET TN .8
5.7 Dimensional values
5.7.1  Presentation
5.7.2  Placement of dimensional values and Symbols.............ccoe 17
5.7.3  Special placement of dimensional values and symbols............ccen 19
5.8  Alpha numerical characters and symbols representing dimensional values ...............c........ 20
5.8.1  Alpha numerical characters representing dimensional values..........c..cee 20
5.8.2  Symbols added to dimensional Values ... 21
5.9  Tabular diMeNSIOMIIE ... 21
510 Complementary INAiCATION . ... 22
6 Presentation of dimensional tolerances
6.1 General.......ccnee
6.2 Limit deviations........
6.3 Limit dimensioning
7 Presentation of special dimenSIONS ... e 24
7.1 Arrangement of graphical and letter symbols with dimensional values............cccoicee 24
7.2 DIAIMIETRT'S ..o

7.3 Radii.ooo.
7.3.1 General
7.3.2 Dimension location of radius centre

7.3.3  Semicircle features.........cccccccmrrr

7.3.4  Combined radii presentation....
7.4 SPRETES ...
7.5 BEEWEEIY ...

7.6 Arcs, chords and angles ..
7.7 Squares
7.8 Equally spaced and repeated features

7.8.1  EQUAILY SPACEA FEATUTES ....oocccceri s

© 1S0 2018 - All rights reserved iii



This is a free page sample. Access the full version online.
I.S.EN'ISO 129-1:2019
ISO 129-1:2018(E)

7.8.2  Repeated features ...

7.8.3  Tabulated repeated features
7.9 Symmetrical workpieces and views .......
7.10  PreSentation Of LEVELS ...
7.11 Dimensions of out-of-scale represented fEatUres. ... 40

7.12  Auxiliary dimensions
7.13 Theoretical exact dimensions

7.14 Dimensioning Of CUIVEA FEATUTES ...
7.14.1 Curved features defined by radii. ...
7.14.2 Curved features defined by coordinate dimensions
7.15 Dimensioning of deVelOPed VIBWS ...
7.16  Dimensioning Of Thin PATTS ...ttt
7.16.1 Thickness indication
7.16.2  SUTTACe INAICATION ..ooooiooseses s
7.17  Dimensioning Of reSTIICLEA AI@aS ...
7.17.1  General RUIES ...
7.17.2 Dimensioning of restricted areas on surfaces of revolution ...,
7.17.3 Dimensioning of restricted areas on other than surfaces of revolution................ 46
8 Arrangements Of AiMEIISIONIS ..............oooiiiii oo 47
8.1 7 1 T:) - O

8.2 Chain dimensioning
8.3 Parallel dimensioning

8.4  RUNNING QIMENSIOMNIIE ...ooooiiitiieiieiiiss s
841 GENETAL .o
8.4.2  Unidirectional and bidirectional running dimensions

8.5 COOTAINALE AIMENSTONUTIE - oot
8.5.1  Cartesian coordinate dimenSIONING ...
8.5.2  Polar coordinate dimensioning

8.6 Combined diMENSIONIIIEG ...

9 Notes and special notations

9.1 FIag NOtesS.....cciicicsscscscssessss

9.2 Indication of textual instructions
Annex A (normative) Relations and dimensions of graphical symbols ... 60
Annex B (informative) Chamfers, countersinks, wedges, cones and screw threads............cccoc.. 64

Annex C (informative) Former practice

BIBDLIOGTAPIY ...

iv © ISO 2018 - All rights reserved



Thisis a freelp?e sampl)le. ersion online.

ENIS
ISO 129-1:2018(E)

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 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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see 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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 10, Technical product documentation.

This second edition cancels and replaces the first edition (ISO 129-1:2004), which has been technically
revised.

The main changes compared to the previous edition are as follows:

— that this document does not cover the application of dimensioning tolerances has been clarified;
— property indicator, surface indicator, developed length and between symbols have been discussed;
— flag notes and textual instructions have been discussed;

— dimensioning repeated features and restricted areas have been clarified.

Alist of all parts in the ISO 129 series can be found on the ISO website.

© ISO 2018 - All rights reserved v
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Introduction
This document is intended for all fields of application. See other parts of ISO 129 for information
pertaining to specific application areas.

The principles of tolerancing and the interpretation of tolerance presentations are given in the
ISO 14405 series.

Figures in this document illustrate the rules and are not intended to show complete representations. It
should be understood that third-angle projection could equally well have been used without prejudice
to the principles established.

vi © ISO 2018 - All rights reserved
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Technical product documentation (TPD) — Presentation of
dimensions and tolerances —

Part 1:
General principles

1 Scope

This document establishes the general principles for presentation of dimensions and associated
tolerances that apply to 2D technical drawings in all disciplines and trades but which can also be
applied to 3D applications.

This document does not cover the application of dimensional tolerances and their meaning. See
ISO 14405-1 for tolerancing principles. This document can only be used to describe the nominal model
of a drawing, not the non-ideal surface model (skin model) used for tolerancing purposes (for more
information on tolerancing specifications, see the list of GPS standards listed as normative reference or
as bibliography)

Considering the ISO 14405 series, the presentation of tolerance indication is unambiguous when it is
applied to a dimension which is a size and ambiguous when the dimension is not a size.

All rules presented in this document are available for any type of drawing (see ISO 29845).

In addition, this document introduces the concept of property indicators, developed length, between,
surface indicators, flag notes and textual instructions.

NOTE1  Allfigures are shown in 2D views only.

NOTE 2  Additional information and details for construction engineering are given in ISO 6284.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 128-20, Technical drawings — General principles of presentation — Part 20: Basic conventions for lines

ISO 128-22, Technical drawings — General principles of presentation — Part 22: Basic conventions and
applications for leader lines and reference lines

[SO 128-24:2014, Technical drawings — General principles of presentation — Part 24: Lines on mechanical
engineering drawings

[SO 3098 (all parts), Technical product documentation — Lettering

ISO 10209, Technical product documentation — Vocabulary — Terms relating to technical drawings,
product definition and related documentation

ISO 14405 (all parts), Geometrical product specifications (GPS) — Dimensional tolerancing

ISO 81714-1, Design of graphical symbols for use in the technical documentation of products — Part 1:
Basic rules

© ISO 2018 - All rights reserved 1
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