INTERNATIONATI ISN

This is a preview of "ISO 13856-2:2013". Click here to purchase the full version from the ANSI store.

Second edition
2013-04-15

Safety of machinery — Pressure-
sensitive protective devices —

Part 2:

General principles for design and
testing of pressure-sensitive edges
and pressure-sensitive bars

Sécurité des machines — Dispositifs de protection sensibles a la
pression —

Partie 2: Principes généraux de conception et d’essai des bords et
barres sensibles a la pression

-_— Reference number
=/ N— ISO 13856-2:2013(E)

©1S0 2013


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590?source=preview

ISO 13856-2:2013(E)

This is a preview of "ISO 13856-2:2013". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, 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

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590?source=preview

ISO 13856-2:2013(E)

This is a preview of "ISO 13856-2:2013". Click here to purchase the full version from the ANSI store.

Contents Page
FFOT@WOTM ........cccccc e85 5858585 \%
IIETOUICEIONN ... vi
1 SCOPI ...t 1
2 NOIIMALIVE FEERTEIICES ...........oooooe e 1
3 Terms and defiMItIONIS ... 2
4 Requirements for design and testing
4.1 Effective sensing surface ...,
4.2 Actuating force for testing
4.3 PIETTAVEL ...
4.4 WOTKINE ETAVEL . ..o
4.5 Overtravel
4.6 200 o TP
EraVe] TIAtIONSIIDS .o
4.7 Minimum operating speed....
4.8  Number of operations.....
4.9 Sensor output........ccccc.c.
4.10 Response of output signal switching device to actuating force
25380 1 N U= <1l Do ot () (SO
412  Environmental CONMAITIONS ..o
413 POWET SUPPLY VATTATIOIIS oo
4.14 Electrical equipment......
4.15 Hydraulic equipment......
4.16 Pneumatic equipment
417  ENCIOSUTE oo
4.18 Additional coverings for sensors
BTO  ACCESS ootk
4.20 Performance levels and categories for SRP/CSs in accordance with ISO 13849-1............. 17
4.21 Adjustments
4.22  Sensor fixing and mechanical strength
4.23  Recovery after defOrmation ...t
4.24  CONNECLIONS w.oooooeeeieeei e
4.25 Sharp corners, sharp edges and rough surfaces ..
4.26  MECRANICAL FEATUTES .....ooo oo
4.27  Inhibition and DIOCKING . ...
IVTATKRIILE e
Information for selection and use
6.1
6.2 Essential data for the selection of suitable pressure-sensitive edge or
PrESSUIE-SENSTTIVE DAT ....oooirii e 20
6.3 INFOTMATION FOT USE ..ot 21
7 Verification of requirements
7.1 General ...
7.2 Test samples
7.3 Test pieces.....
7.4 Test No. 1 — Safety-related data for selection, installation, commissioning, operation and
maintenance of suitable pressure-sensitive edges or pressure-sensitive bars.................... 25
7.5 Test No. 2 — Mounting orientations 0f SENSOTS ...
7.6 Test NO. 3 — ACTUATING FOTCO ..o e
7.7 Test N0. 4 — FOrce....snsens
travel relationShip($) ..
7.8 Test No. 5 — Number of operations
7.9 Test No. 6 — Output state of sensor and output signal switching device

© 1S0 2013 - All rights reserved iii


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590?source=preview

ISO 13856-2:2013(E)

This is a preview of "ISO 13856-2:2013". Click here to purchase the full version from the ANSI store.

7.10  Test No. 7 — Response of output signal switching device to actuating force, reset and

STALE OF POWET SUPPIY oo
7.11 Test No. 8 — Environmental conditions
7.12  Test N0. 9 — PoWer SUPPLY VATTAION ...oooccirieiireseeeiieesesess s
7.13 Test No. 10 — Electrical, hydraulic and pneumatic equipment. ..., 36

7.14 TestNo.11 — Enclosure
7.15 Test No. 12 — Additional coverings for sensors

716 TESTINO. 13— ACCESS ..otttk
7.17 Test No. 14 — Performance Level (PL) according to ISO 13849-1

7.18  Test N0O. 15 — AdJUSEMENTS ..o

7.19 Test No. 16 — Sensor fixing and mechanical strength ...
7.20 Test No. 17 — Recovery after deformation ...
7.21 Test No. 18 — Connections

7.22  Test No. 19 — Sharp corners, sharp edges and rough surfaces............coccs
7.23  Test N0. 20 — Mechanical fEAtUTES ...
7.24  Test No. 21 — Inhibition and blocking........

7.25 Test No. 22 — MarKing.......ccisciess

7.26  Test No. 23 — Information for selection and use
Annex A (normative) Timing diagrams for pressure-sensitive edges/bars with/without reset.....39

Annex B (informative) Operating speed, force and travel — Explanatory remarks
AN FeCOMMENMAATIONS. ... s

Annex C (informative) Device selection guidance for machinery manufacturer/user

Annex D (informative) DeSign GUIAAIICE ................cciiiiiiiiiiiiiiee ettt
Annex E (informative) Application GUEAANCE ...
Annex F (informative) Guidance on commissioning and testing after installation ... 52
Annex G (informative) General considerations for systems meeting ISO 13849-1, category 2 ........ 54
BIDIHOGTAPIY ... 55

iv © ISO 2013 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013856-2:2013&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590&source=preview
https://webstore.ansi.org/Standards/ISO/ISO138562013-1452590?source=preview

ISO 13856-2:2013(E)

This is a preview of "ISO 13856-2:2013". Click here to purchase the full version from the ANSI store.

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.

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

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

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.

[SO 13856-2 was prepared by Technical Committee ISO/TC 199, Safety of machinery and by Technical
Committee CEN/TC 114, Safety of machinery in collaboration.

This second edition cancels and replaces the first edition (ISO 13856-2:2005), which has been
technically revised.

ISO 13856 consists of the following parts, under the general title Safety of machinery — Pressure-sensitive
protective devices:

— Part 1: General principles for design and testing of pressure-sensitive mats and pressure-sensitive floors
— Part 2: General principles for design and testing of pressure-sensitive edges and pressure-sensitive bars

— Part 3: General principles for design and testing of pressure-sensitive bumpers, plates, wires and
similar devices
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Introduction

The structure of safety standards in the field of machinery is as follows:

a) Type-A standards (basic safety standards) giving basic concepts, principles for design, and general
aspects that can be applied to all machinery;

b) Type-Bstandards (generic safety standards) dealing with one safety aspect or one type of safeguard
that can be used across a wide range of machinery:

— Type-B1lstandards on particular safety aspects (e.g. safety distances, surface temperature, noise);

— Type-B2 standards on safeguards (e.g. two-hand controls, interlocking devices, pressure-
sensitive devices, guards);

c) Type-C standards (machine safety standards) dealing with detailed safety requirements for a
particular machine or group of machines.

This document is a type-B2 standard as stated in ISO 12100.
The requirements of this document can be supplemented or modified by a type-C standard.

For machines which are covered by the scope of a type-C standard and which have been designed and built
according to the requirements of that standard, the requirements of that type-C standard take precedence.

The safeguarding of machinery (see ISO 12100:2010, 3.21) can be achieved by many different means.
These means include guards which prevent access to the hazard zone by means of a physical barrier
(for example, interlocking guards according to ISO 14119 or fixed guards according to ISO 14120) and
protective devices (for example, electro-sensitive protective equipment according to IEC 61496-1 or
pressure-sensitive protective devices according to this part of ISO 13856).

Type-C standards makers and designers of machinery/installations should consider the best way to
achieve the required level of safety taking into account the intended application and the results of the
risk assessment (see ISO 12100).

Therequired solution canalso be to combine several of these different means. The machinery/installation
supplier and the user examine together carefully the existing hazards and constraints before making
their decision on the choice of safeguarding.

Pressure-sensitive edges and pressure-sensitive bars are safeguards of the mechanically-actuated trip
device type. General requirements for these safeguards (as well as others) are given in ISO 12100:2010,
6.3.1 and 6.3.2.

Pressure-sensitive edges and pressure-sensitive bars are used in a wide range of applications with
different conditions of use relating, for example, to extremes of loading or electrical, physical and
chemical environments. They are interfaced with machine controls to ensure that the machine reverts
to a safe condition if the sensitive protective equipment is actuated.

This part of ISO 13856 is restricted to the design of pressure-sensitive edges and pressure-sensitive
bars so that they can be used when the risk assessment carried out by the machine manufacturer and/or
relevant type-C standard, when available, shows this to be appropriate.

Pressure-sensitive edges and pressure-sensitive bars can be fitted to a fixed or moving part of a machine
or an obstacle to prevent trapping or crushing hazards from another part of a machine. Pressure-
sensitive edges and pressure-sensitive bars are designed, selected, installed and/or interfaced with the
control system of the machine so that the force/pressure applied to a person or parts of the body do not
exceed certain limits.

Pressure-sensitive edges, pressure-sensitive bars, pressure-sensitive bumpers and similar devices have
many similarities. Table 1 summarizes the differences which generally apply between the two types of
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pressure-sensitive protective devices covered by this part of [SO 13856 and pressure-sensitive bumpers
(covered by ISO 13856-3 and gives guidance for their application).

Table 1 — Characteristic features of pressure-sensitive edges, pressure-sensitive bars
and pressure-sensitive bumpers

Pressure-sensitive edge

Pressure-sensitive bar

Pressure-sensitive

Cross-section bumper
Regular Regular Regular/irregular
Length/width ratio >1 Any ratio Any ratio

Effective sensing sur-
face

Deforms locally

Moves as a whole

Deforms locally and/or
moves as a whole

Body part(s) intended
to be detected

Finger Finger —
Hand Hand Hand
Arm Arm Arm

Leg Leg Leg
Head Head Head
Torso Torso Torso
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