INTERNATIONAL ISO
STANDARD 13041-6

Second edition
2009-06-15

Test conditions for numerically controlled
turning machines and turning centres —

Part 6:
Accuracy of a finished test piece

Conditions d'essai des tours a commande numérique et des centres de
tournage —

Partie 6: Exactitude d'une piéce d'essai usinée

_— Reference number
= — ISO 13041-6:2009(E)

© SO 2009



ISO 13041-6:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT (p

© 1S0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2009 — All rights reserved



ISO 13041-6:2009(E)

Contents Page
0T =NV o iv
e Yo 11T o) T \'
1 Scope ,A .............................................................................................................................................. 1
2 Normati L= = 1o 1
3 Preliminammarks ............................................................................................................................. 1
31 Measuring UNTZA....... ..o s s s s s s s s s s s s s s s s s s s s e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e en e e nnnnnnnnnnnnn 1
3.2 Reference to | T 2
3.3 B I E53 T (= g Lo =S 2
3.4 Tests t0 be PerfOrifegl ..........co e e s e s e 2
3.5 Measuring inStrumentR.............oooiiii i —————————— 2
3.6 FiXing Of test PIECES el rrrurrriiriiiiiiiiir i 2
3.7 Materials of test pieces%ling and cutting parameters .........cccccin e ————— 2
3.8 Sizes of test pieces.......... 1 2
3.9 Information to be recorde .yt ........................................................................................................... 3
3.10 Machine size categories........ @ .......................................................................................................... 3
4 Machining tests............cceeceuneees @ ..................................................................................................... 5
(=1 0 [TeTe T - o] 172 5 12
Qs

© IS0 2009 — All rights reserved iii



ISO 13041-6:2009(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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 13041-6 was prepared by Technical C ittee 1ISO/TC 39, Machine tools, Subcommittee SC 2, Test
conditions for metal cutting machine tools.

This second edition cancels and replaces the first,@ition (ISO 13041-6:2005), which has been technically

revised. A
ISO 13041 consists of the following parts, under the ge title Test conditions for numerically controlled
turning machines and turning centres: @

— Part 1: Geometric tests for machines with a horizontal work#tdlding spindle

— Part 2: Geometric tests for machines with a vertical workholé?&ind/e

— Part 3: Geometric tests for machines with inverted vertical workhol spindles
— Part 4: Accuracy and repeatability of positioning of linear and rotary a@(

— Part 5: Accuracy of feeds, speeds and interpolations O’
— Part 6: Accuracy of a finished test piece
— Part 7: Evaluation of contouring performance in the coordinate planes &L

— Part 8: Evaluation of thermal distortions (p
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Introduction

A numerically controlled turning machine is a machine tool in which the principal motion is the rotation of the
workpiece against the stationary cutting tool(s) and where cutting energy is brought by the workpiece and not
by the tool. This machine is controlled by a numerical control (NC) providing automatic functioning in
accordance with I§0 13041-1:2004, 3.3, and can be of single spindle or multi-spindle type.

workholding spind ound its axis. This machine can include additional features, such as automatic tool

A turning centre ré NC turning machine equipped with power-driven tool(s) and the capacity to orientate the
changing from a majaag.

The objective of the IS
geometric, positional, co
acceptance, maintenance o

041 series is to supply as wide and comprehensive information as possible on
ing, thermal and machining tests, which can be carried out for comparison,
other purpose.

The ISO 13041 series specifies, (&dth reference to the relevant parts of ISO 230, tests for turning centres and
numerically controlled turning meChines with/without tailstocks, standing alone or integrated in flexible
manufacturing systems. It also est hes the tolerances or maximum acceptable values for the test results
corresponding to general purpose ar@ormal accuracy turning centres and numerically controlled turning
machines.
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Test conditions for numerically controlled turning machines
and turning centres —

Part 6:
Accuracyz%f a finished test piece
x

§

%

1 Scope O

(&

This part of 1ISO 13041 spe , with reference to ISO 230-1, a series of cutting tests, under finishing
conditions, of standard test pi . It also specifies the characteristics and dimensions of the test pieces

themselves. O

This part of ISO 13041 is intended t %ply minimum requirements for assessing the cutting accuracy of the

machine.
>

2 Normative references *O/‘

The following referenced documents are indispéusable for the application of this document. For dated
references, only the edition cited applies. For ted references, the latest edition of the referenced
document (including any amendments) applies. e

ISO 230-1:1996, Test code for machine tools — Part 1g§eometric accuracy of machines operating under
no-load or finishing conditions @

ISO 1101, Geometrical Product Specifications (GPS) — G @etrica/ tolerancing — Tolerances of form,
orientation, location and run-out

ISO 13041-1:2004, Test conditions for numerically controlled turninf&@achines and turning centres — Part 1:
Geometric tests for machines with a horizontal workholding spindle O,

ISO 13041-2, Test conditions for numerically controlled turning machié and turning centres — Part 2:
Geometric tests for machines with a vertical workholding spindle .A

ISO 13041-3, Test conditions for numerically controlled turning machines Qurning centres — Part 3:
Geometric tests for machines with inverted vertical workholding spindles (p

3 Preliminary remarks

3.1 Measuring units

In this part of ISO 13041, all linear dimensions, deviations and corresponding tolerances are expressed in
millimetres; angular dimensions are expressed in degrees, and angular deviations and the corresponding
tolerances are expressed in ratios, but in some cases microradians or arcseconds may be used for
clarification purposes. The equivalence of the following expressions should always be kept in mind.

0,010/1 000 = 10 prad = 2"
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