INTERNATIONAL ISO
STANDARD 23125

First edition
2010-05-01

Machine tools — Safety — Turning
machines

Machines-outils — Sécurité — Machines de tournage

——— Reference number
= — 1ISO 23125:2010(E)

© SO 2010



ISO 23125:2010(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 2010

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 + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — Al rights reserved



ISO 23125:2010(E)

Contents Page
0T =NV o v
L o T 11T o ) vi
1 Scope ) ............................................................................................................................................... 1
2 N LeT g 0P 1L 2D =0 =T =Y Lo =P 2
3 Terms and@finitions ........................................................................................................................... 5
31 L€ 1Y 7= = 1IN 1= g 3 = PR 5
3.2 Parts of turni ACKINES ... e nnnnn 6
3.3 T Lo L=T o o e 0T = 1~ 7
34 Size and groups ning machines defined in this International Standard ............................... 8
B0 e T € 7Y T - | . <. 8
3.5 Mandatory and opti@ odes of operation for turning machines ..........ccccocccvrrririiccccccenenennn. 14
3.6 Maximum permissible {%dle speeds and axes feeds.........cccvvviiiiicrir s 14
4 List of significant hazard / ............................................................................................................. 15
41 Main hazard zones................ A eeheeehesaees e b s b e A e s AR AR R R AR bR s AR AR R AR e s AR p e 15
4.2 Significant hazards and hazaﬁﬁ:us situations covered by this International Standard.............. 16
5 Safety requirements and/or me&&res .............................................................................................. 21
51 General reqUIreMENts ... ) it e e 21
5.1.1 Required characteristics for guard all machine groups.........ccceonerminemn s 21
5.2 Specific requirements resulting from hanical hazards identified in Clause 4....................... 22
5.21 Group 1 machines .......cccooocmmrrriiiicciinnens 7: ..................................................................................... 22
5.2.2 Groups 2, 3 and 4 machines....................~ @ ................................................................................... 23
5.2.3 Workpiece clamping conditions .................. é ............................................................................... 26
5.2.4 Modes of machine operation........cccoieeccceee e 27
5.2.5 Optional or additional equipment for turning 1@ L1 1= SRR 31
5.3 Specific requirements resulting from electricalh@gards .......cccccceeccccvcrrirricccccceer e 33
5.4 Specific requirements resulting from noise hazard§)..........ccccccevicccicrriii s 34
5.5 Specific requirements resulting from radiation hazad@}.............ccccevverrmriiiccccccee e, 34
5.6 Specific requirements resulting from material or sub ce hazards ......ccccceveeeeeeeecvcecseeeeeeeeeeees 34
5.7 Specific requirements resulting from neglect of ergon principles hazards.........cccceeeun...e. 35
5.8 Specific requirements resulting from unexpected start-ugyQver-run or over-speed

RAZArAS ... ?z ................................................... 37
5.9 Specific requirements resulting from variation in the rotatiohal gpeed of tools hazards........... 39
5.10 Specific requirements resulting from failure of the power supépﬂazards .................................. 39
5.11  Specific requirements resulting from failure of the control cir F= .= | (0 K- SR 39
5.12 Specific requirements resulting from errors of fitting hazards....... @&\ cooorccrien e, 41
5.13  Specific requirements resulting from ejected fluids or objects haz L .................................. 41
5.13.1 General reqUIreMENLS .........cccicccircrmririiiiisssssnreserssssssssssssssessssssssssssnsesesseseeena g eeessnsssssnneneessssssnnsnnnses 41
5.13.2 Guards for large vertical Group 3 machines (NC turning machines and ing centres).......... 42
5.13.3 Guards for large horizontal Group 3 machines (NC turning machines and turning centres).....42
5.14  Specific requirements resulting from loss of stability hazards............cccccviiiiiiniiinciceeen, 43
5.15 Specific requirements resulting from slips, trips and fall of persons hazards..............cccccceee.. 43
5.16  Verification of the safety requirements and/or protective measures ............ccccccoiiemminiiiicccciiennns 43
6 INFOrMAtioN FOr USE...... .o s s e e m s mnmnmnnnnnn 46
6.1 T T ' 46
6.2 INSErUCHION FOr USE ... . mn e mmn e e e mmn e e e e e s annan 46
070 S € 7Y 4T - | 46
077207 1 Yo 1 48
07 T 4 oY 4 o =Y e =Y 2 = ' 4 o 5 V' 48
6.2.4 Machine functions accessible from the NC panel ... e 49

© ISO 2010 — All rights reserved iii



ISO 23125:2010(E)

6.2.5  RESTAIt......co ittt Ra s 49
L0 T 1\ L= 49
6.2.7 Ancillary handling deVICEeS ........ccuiiiiiiiimiimmimmisssssssssssssssssssssssssssssrsrrsrrssssssssesssnsssnsnsnsmsmsmsmsmsmsmsmsssssnnnnnns 50
6.2.8 Residual risks to be addressed by the machinery User ........ccccccviiiiiis e 50
6.2.9 Installation instructions for the turning machine........cccccoo i 51
6.2.10 Cleaning instruction for the Machine ..o e 51
Annex A (normative) Impact test method for guards on turning machines ........ccccccvcmririiinincinncceeen, 52
Annex B (informative) Test equipment for impact test and examples of materials ..........cccoocmriiiiiiiiinnees 57
Annex C (informative) ?culation of direct impact enNergy ........cccceiiniimnninin e ———— 60
Annex D (informative) ?ﬂple of check list for safety functions..........ccccvcivimiiiiinci s 62
Annex E (informative) E ' les of exhaust and extinguishing systems..........ccccoiriinniinncinnnnen, 64
Annex F (informative) Exam f the determination of performance level for interlocked guard .......... 68
Bibliography .........eceeeeveeeereesenns 00 OO 73

iv © 1SO 2010 — All rights reserved



ISO 23125:2010(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 ha;% right to be represented on that committee. International organizations, governmental and
non-governmentalgin liaison with ISO, also take part in the work. ISO collaborates closely with the
International Ele@echnical Commission (IEC) on all matters of electrotechnical standardization.

International Standasgaaa drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of techn ommittees is to prepare International Standards. Draft International Standards
adopted by the technical mittees are circulated to the member bodies for voting. Publication as an
International Standard requi pproval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibiffy)that some of the elements of this document may be the subject of patent
rights. ISO shall not be held respon@; for identifying any or all such patent rights.

ISO 23125 was prepared by Technica mmittee ISO/TC 39, Machine tools, Subcommittee SC 10, Safety, in
collaboration with Technical CommitteeMEN/TC 143, Machine tools — Safety.

This first edition cancels and replaces: 0

EN 12415:2000+A1:2002, Safety of machine @l — Small numerically controlled turning machines and
turning centres .

%
EN 12478:2000, Safety of machine tools — Large n%aﬂy controlled turning machines and turning centres

EN 12840:2001, Safety of machine-tools — Manually c@)lled turning machines with or without automatic
control

EN 13788:2001, Machine tools — Safety — Multi-spindle auto%@;’ca turning machines
which have been technically revised. Q/(
The International Standards produced by ISO/TC 39/SC 10 in coIIabc%a with CEN/TC 143 are particular to

machine tools and complement the relevant A and B standards the subject of general safety
(see Introduction to ISO 12100-1 for a description of type-A, -B and -C sta@

This International Standard has been prepared under a mandate given to CE e European Commission
and the European Free Trade Association, and supports essential requirements®of, U Dlrect|ve(s

© 1SO 2010 — All rights reserved Vv
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Introduction

This International Standard has been prepared to be a Harmonized Standard to provide one means of
conforming to the Essential Safety Requirements of the Machinery Directive of the European Union and
associated EFTA regulations.

This International Stand@rgsis a type-C standard as defined in ISO 12100-1.

The machinery concernec/ the extent to which hazards, hazardous situations and events are covered is
indicated in the Scope of this Igternational Standard. In addition, turning machines shall comply as appropriate
with ISO 12100-1 and ISO 12 for hazards which are not covered by this International Standard.

When provisions of this type-C st rd are different from those which are stated in type-A or -B standards,
the provisions of this type-C sta take precedence over the provisions of the other International
Standards for machines that have be esigned and built in accordance with the provisions of this type-C
standard. @

This International Standard replaces the “sa[é{y categories” defined in EN 954-11) as resistance to faults and
their subsequent behaviour in the fault cﬁtion, by introducing the “performance level” defined in
ISO 13849-1:2006 in terms of probability of dangerous failure per hour.

The requirements of this International Standard con,@] designers, manufacturers, suppliers and importers of

machines described in the Scope. s

This International Standard also includes a list of informaﬁe items to be provided by the manufacturer to the
user. /®

The requirements for a new mode of operation, Mode 3 * ual intervention machining mode” will be
discussed in the future. 0

Q

s,

1) The application of EN 954-1:1996 in harmonized standards has been prolonged until 2011-12-31. After that date,
“performance levels” are to be applied.

Vi © 1SO 2010 — All rights reserved
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Machine tools — Safety — Turning machines

1 Scope )\

This Internationa%udard specifies the requirements and/or measures to eliminate the hazards or reduce
the risks in the foll&ing groups of turning machines and turning centres, which are designed primarily to

shape metal by cuttingOz

— Group 1: Manually %oolled turning machines without numerical control.

— Group 2: Manually cont o@turning machines with limited numerically controlled capability.
— Group 3: Numerically contro%turning machines and turning centres.

— Group 4: Single- or multi-spindle(;ptbmatic turning machines.

NOTE 1 For detailed information on the maghine groups, see the definitions in 3.4 and mandatory and optional modes
of operation in 3.5.

NOTE 2  Requirements in this International Stan@ are, in general, applicable to all groups of turning machines. If
requirements are applicable to some special grou ﬁf turning machines only, then the special group(s) of turning
machine(s) is/are specified. /'

NOTE 3  Hazards arising from other metalworking proc (e.g. grinding and laser processing) are covered by other
International Standards (see Bibliography).

This International Standard covers the significant hazar d in Clause 4 and applies to ancillary devices
(e.g. for workpieces, tools and work clamping devices, han devices and chip handling equipment), which
are integral to the machine. @

A

This International Standard also applies to machines which are inl@(q&ed into an automatic production line or
turning cell inasmuch as the hazards and risks arising are co @able to those of machines working

separately. O,

This International Standard also includes a minimum list of safety-relevanté rmation which the manufacturer
has to provide to the user. See also ISO 12100-1:2003, Figure 1, whzh illustrates the interaction of
manufacturer's and user's responsibility for the operational safety.

The user's responsibility to identify specific hazards (e.g. fire and explosion) an e the associated risks
can be critical (e.g. whether the central extraction system is working correctly).

Where additional processes (e.g. milling, grinding, etc.) are involved, this International Standard can be taken
as a basis for safety requirements; for specific information see the Bibliography.

This International Standard applies to machines that are manufactured after the date of issue of this
International Standard.

© 1SO 2010 — All rights reserved 1
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2 Normative references

The following referenced documents are indispensable for the application 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 230-5:2000, Test code for machine tools — Part 5: Determination of the noise emission

ISO 447:1984, Machine tools — Direction of operation of controls

ISO 702-1:2009, Machri})\tools— Connecting dimensions of spindle noses and work holding chucks —
Part 1: Conical conneciti

7
ISO 841:2001, Industrial adt”nation systems and integration — Numerical control of machines — Coordinate
system and motion nomenclat@/

ISO 3744:—2), Acoustics — DeQ jnation of sound power level of noise sources using sound pressure —
Engineering method in an essentia e field over a reflecting plane

ISO 3746:—3), Acoustics — DeterminasiGa of sound power levels of noise sources using sound pressure —
Survey method using an enveloping me ment surface over a reflecting plane

ISO 4413:—*4), Hydraulic fluid power — @eral rules and safety requirements for systems and their
components

ISO 4414:—5), Pneumatic fluid power — Gen@l ules and safety requirements for systems and their
components zé/"

ISO 4871:1996, Acoustics — Declaration and verifi ﬁ of noise emission values of machinery and

equipment A

ISO 6385:2004, Ergonomic principles in the design of work s? S

ISO 8525:2008, Airborne noise emitted by machine tools — Ope% conditions for metal-cutting machines
ISO 9241(all parts), Ergonomics of human-system interaction O@

ISO 10218-2:—5), Robots and robotic devices — Safety requirements —/&rt 2: Industrial robot system and

integration /
o

ISO 11202:—7), Acoustics — Noise emitted by machinery and equipment — I\@gurement of emission sound
pressure levels at a work station and at other specified positions applyingéoroximate environmental
corrections

ISO 11204:—8), Acoustics — Noise emitted by machinery and equipment — Measure% emission sound
pressure levels at a work station and at other specified positions applying accurate envir ntal corrections

Revision of ISO 3744:1994
Revision of ISO 3746:1995
Revision of ISO 4413:1998
Revision of ISO 4414:1998

2) To be published.
3) To be published.
4) To be published.
5) To be published.
6) To be published.
7) To be published. (Revision of ISO 11202:1995)
8) To be published. (Revision of ISO 11204:1995)

— o~ o~ o~

)
)
)
)
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ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology

ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles

ISO 13849-1:2006, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for des

ISO 13849-2:200@afety of machinery — Safety-related parts of control systems — Part 2: Validation
ISO 13850:2006, Safe machinery — Emergency stop — Principles for design

ISO 13851:2002, Safet)%machinery — Two-hand control devices — Functional aspects and design

principles Q

ISO 13854:1996, Safety of ma%ry — Minimum gaps to avoid crushing of parts of the human body

ISO 13855:—9), Safety of machi@(— Positioning of protective equipment with respect to the approach
speeds of parts of the human body /o

ISO 13856-2:2005, Safety of machinery — Rressure-sensitive protective devices — Part 2: General principles

for the design and testing of pressure-senSifve edges and pressure-sensitive bars

for the design and testing of pressure-sensitive pers, plates, wires and similar devices

*

ISO 13856-3:2006, Safety of machinery — Pre%e—sensiﬁve protective devices — Part 3: General principles
ISO 13857:2008, Safety of machinery — Safety dls@ es to prevent hazard zones being reached by upper
and lower limbs

ISO 14118:2000, Safety of machinery — Prevention of uq%cted start-up

ISO 14119:1998, Safety of machinery — Interlocking device ociated with guards — Principles for design
and selection Va

ISO 14120:2002, Safety of machinery — Guards — General requ%nts for the design and construction of
fixed and movable guards

ISO 14121-1:2007, Safety of machinery — Risk assessment — Part 1: gri les

ISO 14122-1:2001, Safety of machinery — Permanent means of access‘%n hinery — Part 1: Choice of
fixed means of access between two levels &

ISO 14122-2:2001, Safety of machinery — Permanent means of access to maWry— Part 2: Working
platforms and walkways

ISO 14122-3:2001, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs,
stepladders and guard-rails

ISO 14122-4:2004, Safety of machinery — Permanent means of access to machinery — Part 4: Fixed ladders

ISO 14159:2002, Safety of machinery — Hygiene requirements for the design of machinery

9) To be published.
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ISO 16156:2004, Machine-tools safety — Safety requirements for the design and construction of work holding
chucks

IEC 60204-1:2009, Safety of machinery — Electrical equipment of machines — Part 1. General requirements
IEC 60825-1:2007, Safety of laser products — Part 1: Equipment classification and requirements

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for
industrial environments

IEC 61000-6-4:20086, eI@c‘tromagnetic compatibility (EMC) — Part 6-4: Generic standards — Emission
standard for industrial n&nments

"/
IEC 62061:2005, Safety @machinery— Functional safety of safety-related electrical, electronic and
programmable electronic conty stems

IEC 61800-5-2:2007, Adjustabl%ged electrical power drive systems — Part 5-2: Safety requirements —

Functional Q

EN 547-1:1996+A1:2008, Safety of hinery — Human body measurements — Part 1. Principles for
determining the dimensions required for %mgs for whole body access into machinery

EN 547-2:1996+A1:2008, Safety of mach@— Human body measurements — Part 2: Principles for
determining the dimensions required for acce iypenings

EN 614-1:2006+A1:2009, Safety of machinery —Qr onomic design principles — Part 1: Terminology and
general principles ,5
)

EN 614-2:2000+A1:2008, Safety of machinery — Ergor% design principles — Part 2: Interactions between
the design of machinery and work tasks *

D
EN 894-1:1997+A1:2008, Safety of machinery — Ergonomtc?equirements for the design of displays and
]

control actuators — Part 1: General principles for human interaCtions with displays and control actuators

&

EN 894-2:1997+A1:2008, Safety of machinery — Ergonomics rer@ ments for the design of displays and
control actuators — Part 2: Displays ®

EN 894-3:2000+A1:2008, Safety of machinery — Ergonomics requirel@ for the design of displays and
control actuators — Part 3: Control actuators /

EN 982:1996+A1:2008, Safety of machinery — Safety requirements for f/@’power systems and their
components — Hydraulics

EN 983:1996+A1:2008, Safety of machinery — Safety requirements for f/uid‘ﬁv systems and their
components — Pneumatics g\

EN 1005-1:2001+A1:2008, Safety of machinery — Human physical performance — @1: Terms and
definitions

EN 1005-2:2003+A1:2008, Safety of machinery — Human physical performance — Part 2: Manual handling
of machinery and component parts of machinery

EN 1005-3:2002+A1:2008, Safety of machinery — Human physical performance — Part 3: Recommended
force limits for machinery operation

EN 1005-4:2005+A1:2008, Safety of machinery — Human physical performance — Part 4: Evaluation of
working postures and movements in relation to machinery

EN 1837:1999+A1:2009, Safety of machinery — Integral lighting of machines
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