
Machine tools — Environmental 
evaluation of machine tools —
Part 3: 
Principles for testing metal-cutting 
machine tools with respect to energy 
efficiency
Machines-outils — Évaluation environnementale des machines-
outils —
Partie 3: Principes des essais des machines travaillant par enlèvement 
de métal à l’égard de l’efficacité énergétique

© ISO 2020

INTERNATIONAL 
STANDARD

ISO
14955-3

First edition
2020-07

Reference number
ISO 14955-3:2020(E)

This document is a preview generated by EVS



﻿

ISO 14955-3:2020(E)
﻿

ii� © ISO 2020 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2020
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 ISO’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
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

This document is a preview generated by EVS



﻿

ISO 14955-3:2020(E)
﻿

Foreword...........................................................................................................................................................................................................................................v
Introduction.................................................................................................................................................................................................................................vi
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 General approach for the environmental evaluation of machine tools........................................................ 3

4.1	 General............................................................................................................................................................................................................ 3
4.2	 Step 1 — Documentation of general information...................................................................................................... 4
4.3	 Step 2 – Measurement of machine tool state OFF — M01................................................................................. 4

4.3.1	 Description............................................................................................................................................................................. 4
4.3.2	 Measurements..................................................................................................................................................................... 4
4.3.3	 Documentation................................................................................................................................................................... 5

4.4	 Step 3 — Measurement of transition from machine tool state OFF to STANDBY 
(START) — M02...................................................................................................................................................................................... 5
4.4.1	 Description............................................................................................................................................................................. 5
4.4.2	 Measurements..................................................................................................................................................................... 5
4.4.3	 Documentation................................................................................................................................................................... 6

4.5	 Step 4 — Measurement of machine tool state STANDBY — M03................................................................ 6
4.5.1	 Description............................................................................................................................................................................. 6
4.5.2	 Measurements..................................................................................................................................................................... 6
4.5.3	 Documentation................................................................................................................................................................... 7

4.6	 Step 5 — Measurement of machine tool state SETUP/WARMUP — M04............................................ 7
4.6.1	 Description............................................................................................................................................................................. 7
4.6.2	 Measurements..................................................................................................................................................................... 7
4.6.3	 Documentation................................................................................................................................................................... 8

4.7	 Step 6 — Measurement of machine tool state READY — M05....................................................................... 8
4.7.1	 Description............................................................................................................................................................................. 8
4.7.2	 Measurements..................................................................................................................................................................... 8
4.7.3	 Documentation................................................................................................................................................................... 9

4.8	 Step 7 — Measurement of machine tool state PROCESSING — M06........................................................ 9
4.8.1	 Description............................................................................................................................................................................. 9
4.8.2	 Measurements..................................................................................................................................................................... 9
4.8.3	 Documentation................................................................................................................................................................10

4.9	 Step 8 — Measurement of machine tool state EMERGENCY STOP — M07......................................10
4.9.1	 Description..........................................................................................................................................................................10
4.9.2	 Measurements.................................................................................................................................................................. 10
4.9.3	 Documentation................................................................................................................................................................11

4.10	 Step 9 — Measurement of transition from machine tool state STANDBY to OFF — M08...11
4.10.1	 Description..........................................................................................................................................................................11
4.10.2	 Measurements.................................................................................................................................................................. 12
4.10.3	 Documentation................................................................................................................................................................12

5	 Machine tool analysis for environmental evaluation...................................................................................................12
5.1	 General......................................................................................................................................................................................................... 12
5.2	 Average machine tool performance.................................................................................................................................... 13

5.2.1	 General................................................................................................................................................................................... 13
5.2.2	 Approach.............................................................................................................................................................................. 13
5.2.3	 Estimated energy supplied................................................................................................................................... 14
5.2.4	 Calculation of relevant operation states....................................................................................................15
5.2.5	 Relevant values................................................................................................................................................................16
5.2.6	 Functional oriented analysis............................................................................................................................... 17

6	 Machine tool reference scenario.......................................................................................................................................................19
6.1	 General......................................................................................................................................................................................................... 19

© ISO 2020 – All rights reserved� iii

Contents� Page

This document is a preview generated by EVS



﻿

ISO 14955-3:2020(E)
﻿

6.2	 General structure................................................................................................................................................................................ 20
6.2.1	 General................................................................................................................................................................................... 20
6.2.2	 Preparation.........................................................................................................................................................................21

6.3	 Guide for the definition of the reference scenario.................................................................................................21
6.4	 Definition of a reference scenario........................................................................................................................................ 22

6.4.1	 General................................................................................................................................................................................... 22
6.4.2	 Machining process........................................................................................................................................................23
6.4.3	 Tools.......................................................................................................................................................................................... 23
6.4.4	 Workpiece material and process parameters.......................................................................................23
6.4.5	 Variation of process parameters...................................................................................................................... 23

6.5	 Major machine tool operating states................................................................................................................................. 23
6.6	 Relevant test scenarios.................................................................................................................................................................. 24
6.7	 Documentation of reference scenario............................................................................................................................... 24

Annex A (informative) Example for grinding machine tool........................................................................................................25
Bibliography..............................................................................................................................................................................................................................34

iv� © ISO 2020 – All rights reserved

This document is a preview generated by EVS



﻿

ISO 14955-3:2020(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 of 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 www​.iso​.org/​
iso/​foreword​.html.

This document was prepared by Technical Committee ISO/TC 39, Machine tools.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.

A list of all parts in the ISO 14955 series can be found on the ISO website.
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Introduction

Machine tools are complex products for industrial use to manufacture parts ready for use or semi-
finished products. The performance of a machine tool as key data for investment is multi-dimensional 
regarding its economic value, its technical specification, and its operating requirements which are 
influenced by the specific application. Therefore, the same machine tool can show quite different 
energy supplied to the machine depending on the part which is manufactured and the conditions under 
which the machine is operated. Therefore, the environmental evaluation of a machine tool cannot be 
considered in isolation from these considerations.

ISO 14955-1 defines an analysis and evaluation procedure for machine tools based on functional units 
with the intention of a unified approach. ISO 14955-1 enables simplified and general evaluation methods 
in order to define and assess the energetic behaviour and the individual energetic and/or efficiency 
weaknesses of a machine tool.

ISO  14955-2 defines the required parameters and procedures for machine tool and machine tool 
component measurement, including required parameters which are relevant for the assessment of the 
energetic machine tool behaviour.

The reference scenario introduced in this part reflects the actual machine process in the field under best 
knowledge. The definition of the reference scenario and its measurement helps to indicate application-
dependent improvement potential and the application of the methodology as defined in ISO  14955-1 
and related improvement measures for given industrially driven applications.

The ISO 14955 series takes care of relevant environmental impacts during the use stage. Aside from the 
design and engineering of machine tools, the intended utilization of machine tools is addressed by this 
document.
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Machine tools — Environmental evaluation of machine 
tools —

Part 3: 
Principles for testing metal-cutting machine tools with 
respect to energy efficiency

1	 Scope

This document supports the energy-saving design methodology according to ISO  14955-1 and the 
methods for measuring energy supplied to machine tools and machine tool components defined in 
ISO 14955-2. This document addresses the environmental evaluation of machine tools during the use 
stage based on reference scenarios. It contains an example for metal cutting machine tools.

This document defines a methodological approach to assess relevant machine tool operating states 
based on an individual reference scenario for the energy assessment of machine tools and the 
integration of energy-efficiency aspects into machine tool design. 

This document explains what needs to be measured in line with ISO  14955-1 and ISO  14955-2. 
Furthermore, it shows how a reference scenario for the measurement of the machine function 
“processing”, according to ISO 14955-1, is evaluated.

An example of how to use this document is given in Annex A.

The results from applying this document are influenced by the effect of user behaviour and 
manufacturing strategies during the use phase. This document does not support the comparison of 
machine tools.

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  14955-1:2017, Machine tools  — Environmental evaluation of machine tools  — Part 1: Design 
methodology for energy-efficient machine tools

ISO  14955-2:2018, Machine tools  — Environmental evaluation of machine tools  — Part 2: Methods for 
measuring energy supplied to machine tools and machine tool components

DIN 8580:2003, Manufacturing processes — Terms and definitions, division

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14955-1, ISO 14955-2 and the 
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

—	 IEC Electropedia: available at http://​www​.electropedia​.org/​
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