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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
Commissio

Internationd

Draft Intern
Publication

Attention is
patent right

Internationg

ISO 13856
protective d

Part 1:

Part 2:

Part 3:

Annex A folms a normative part of this part of (IS© 13856. Annex B, C and D are for information only.

SO, also take part n the work. 1SO collaborates closely with the Internatonal Elecirq
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the member-bodies casting

drawn to the possibility that some of the elements of this part of ISO.13856 may be the g
5. ISO shall not be held responsible for identifying any or all such patent-rights.

| Standard ISO 13856-1 was prepared by Technical Committee {SO/TC 199, Safety of maching

consists of the following parts, under the general title. Safety of machinery — Pressure
evices:

General principles for design and testing of pressuré-sensitive mats and pressure-sensitive flo
General principles for the design and testing of€dges and bars

General principles for the design and testing of bumpers

technical

br voting.
B vVote.

ubject of

Ery.

sensitive
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Introduction

Pressure-sensitive protective devices are used in a wide variety of applications with different conditions of use
relating, e.g., to extremes of loading, electrical, physical and chemical environments. They are interfaced with the
machine controls to ensure that the machine reverts to a safe condition if the pressure sensitive device is actuated.

Each typE of applicafion presents parficular hazards. Tt is not the infention of this part of ISO 13856 o 1dentify those
hazards hor to recommend specific methods of application to particular machines. This is normally~thg function of
machine [specific standards.
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Safety of machinery — Pressure-sensitive protective devices —

Part 1:
General principles for design and testing of pressure-sensitive

mats

1 Scd

This part
for use &
performg

It covers
or mechd

This part
a) pers
b) and
The dete

This par
pressure

2 Nor

The follo
this part
do not a
possibilit
referencq
registers

and pressure-sensitive floors

pe

of ISO 13856 specifies requirements for pressure-sensitive mats and flogrs normally actuated
5 safety devices to protect persons from dangerous machinery. The minimum safety requiremn
nce, marking and documentation are given.

pressure-sensitive mats and floors, regardless of type of energy.tsed, e.g. electrical, hydraulid
nical.

of ISO 13856 covers mats and floors designed to detect:

pns weighing more than 35 kg;

persons (e.g. children) weighing more than 20°Kg.

ction of persons weighing less than 20.kg is not covered by this part of ISO 13856.

of ISO 13856 does not specify (the dimensions or the configuration of the effective seng
sensitive mat(s) or floor(s) in relation to any particular application.

mative references

ving normative daevments contain provisions which, through reference in this text, constitute p
Df 1ISO 13856,.Fop dated references, subsequent amendments to, or revisions of, any of these
pply. Howevers, parties to agreements based on this part of ISO 13856 are encouraged to inv

of applying the most recent editions of the normative documents indicated below. H
s, thedatest edition of the normative document referred to applies. Members of ISO and IE
of curréntly valid International Standards.

by the feet,
ents for the

, pneumatic

ing area of

rovisions of
publications
pstigate the
or undated
FC maintain

ISO 643L: ;
mountings, bores from 32 mm to 320 mm — Mounting dimensions

detachable

ISO 12100-1:—1), Safety of machinery — Basic concepts, general principles for design — Part1: Basic
terminology and methodology

ISO 12100-2:—2), Safety of machinery — Basic concepts, general principles for design — Part2: Technical
principles

1) Tobe
2) Tobe

published. (Revision of ISO/TR 12100-1:1992)
published. (Revision of ISO/TR 12100-2:1992)
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ISO 13855:—3), Safety of machinery — Positioning of protective equipment with respect to the approach speeds of
parts of the human body

IEC 60068-2-3:1969, Environmental testing — Part 2: Tests. Test Ca: Damp heat, steady state

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-14:1984, Basic environmental testing procedures — Part 2: Tests. Test N: Change of temperature

IEC 60204-1:2000, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60439-
tested asse|

1:1999, Low-voltage switchgear and controlgear assemblies — Part 1: Type-tested and patti
mblies

ally type-

IEC 60529, |Degrees of protection provided by enclosures (IP code)

IEC 61000--2, Electromagnetic compatibility (EMC) — Part 4: Testing and measurementdechniques — $ection 2:
Electrostati¢ discharge immunity test — Basic EMC publication

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4. Testing and measudrement techniques — $ection 3:
Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4. Testing and\measurement techniques — $ection 4:
Electrical fast transient/burst immunity test — Basic EMC publication

IEC 61000-p-5, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — $ection 5:
Surge immyinity test

IEC 61000-p-2, Electromagnetic Compatibility (EMC) — Part 6-2: Generic standards — Immunity for findustrial
environments

IEC 61000-p-3, Electromagnetic compatibility (EMC) ~ Part 6: Generic standards — Section 3: Emission|standard
for residentfal, commercial and light-industrial environments

IEC 61310-P, Safety of machinery — Indication, marking and actuation — Part 2: Requirements for marking

EN 954-1:1Pp96, Safety of machinery—-Safety related parts of control systems — Part 1: General printiples for
design

EN 982:1996, Safety of machinery — Safety requirements for fluid power systems and their components —
Hydraulics

EN 983:1996, Safety~of machinery — Safety requirements for fluid power systems and their comppnents —
Pneumaticg

EN 1070, Spfety~of machinery — Terminology

3 Terms and definitions

For the purposes of this part of ISO 13856, the terms and definitions given in EN 1070 and the following apply.

3.1
pressure-s

ensitive mat

safety device that detects a person standing on it or who steps on to it comprising a sensor(s) that responds to the
application of pressure, a control unit and one or more output signal switching device(s)

3) To be published.
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See Figu
NOTE

3.2

ISO 13856-1:2001(E)

re 1 and 3.23.5 of ISO 12100-1:—.

In a pressure-sensitive mat the effective sensing area is deformed locally when the sensor(s) is actuate

pressure-sensitive floor
safety device that detects a person standing on it or who steps on to it comprising a sensor(s) that responds to the
application of pressure, a control unit and one or more output signal switching device(s)

See 3.23

.5 0of ISO 12100-1:—.

d.

NOTE

3.3
sensor
that part
the appli

3.4

effective
that part
pressure

See 4.2.

35
control
device th

NOTE
categories
machine ¢

3.6

output s
that part
means ig

NOTE

3.7

actuatin
any forcs
device

3.8
reset

In a pressure-sensitive floor the effective sensing area is moved as a whole when the sensor(s) is actud

Cation of an actuating force causes the signal from the sensor to the control unitte_change statq

sensing area
of the top surface area of the sensor or a combination of sensors-of the pressure-sens
sensitive floor within which a response to an actuating force will take,place

nit
at responds to the condition of the sensor(s) and centrols the state of the output signal switchin

It may also monitor the integrity of the presslre-sensitive mat or pressure-sensitive floor (see
in EN 954-1:1996) and it may contain facilities to-process a reset signal. The control unit may be integn
ontrol system.

gnal switching device
of the pressure-sensitive matyor' pressure sensitive floor that, when the sensor or monitor
actuated, responds by producing an OFF state

The output signal switehing device may be integrated with the machine control system.

y force
that produces, pressure on the effective sensing area to create an OFF state in the output sign

ited.

of the pressure-sensitive mat or pressure-sensitive floor that contains an effective;sensing arg¢a on which

b

tive mat or

g device

reference to
ated with the

ng function

al switching

function

3.9

(g} HY o PRIy ) " P 1 H 1 H O | s (H' L
VIICTT JTTITHS Al UTN Stalt 1T Ui UUlputl siyliial SWILLTITTY UtvILT S, Pruviucu LeTiallt CUTIUTUIUTIS Ut met

ON state of output signal switching device(s)
state in which the output circuit(s) is complete and the flow of current or fluid is possible

3.10

OFF state of output signal switching device(s)
state in which the output circuit(s) is broken and the flow of current or fluid is interrupted

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=7e32d214870930ddfa6d70a9fdbbf2b5

ISO 13856-1:2001(E)

3.11

response time
time between the start of the application of a force to the effective sensing area and the start of the OFF state of the
output signal switching device

See

3.12

4.3.

dead zone
that part of the top surface area of the sensor outside the effective sensing area

Key

SSKQ " 0 o 0o T 9 OobhwN R

Pressur]
Sensorg
Control

I

E-sensitive mat or_fleor output signal processing

unit — may bé&sintegrated with the machine control system

Output $ignal switching device(s) — may be integrated with the machine control system

Part of the maghine control system for pressure sensitive mat/pressure sensitive floor output signal processing
Actuatirjgcforce

Sensor ‘output

ON state/OFF state signal

Manual

reset signal (where appropriate alternative to 9)

Reset signal from machine control system (where appropriate)
Monitoring signals (optional)

Manual

reset signal to the machine control system (where appropriate alternative to d)

Machine control system(s)

Figure 1 — Pressure-sensitive mat or pressure-sensitive floor interfaced with a machine

© ISO 2001 - All rights reserved
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4 Requirements

4.1 General

Pressure-sensitive mats and pressure-sensitive floors shall be able to detect a person who is standing on, or who
steps on to the effective sensing area.

4.2 Actuating force

421 Sjngle sensor (see 7.4.1 and 7.4.2 for test method)

The presgure-sensitive mat or pressure-sensitive floor shall respond to the actuating forces stated-in)T@ble 1 when
the test piece (see Figure 2) is applied over the effective sensing area at a maximum speed of 2-mm/s within the
operating temperature range.

Test pieges 1, 2 and 3 apply to pressure-sensitive mats and pressure-sensitive floors_designed to detect persons

weighing| more than 35 kg. Test piece 4 shall additionally be applied to pressuressensitive mats anfd pressure-
sensitive|floors designed to detect persons (e.g. children) weighing more than 20 kg

Table 1 — Actuating force

Test piece Actuating force
Application d
Number
mm N
For  pressure-sensitive  mats  and 1 11 300
pressure-sensitive floors designed to
detect persons weighing more than 35 kg 2 80 300
3 200 600
Additional test for pressure-sensitive mats
and pressure-sensitive floors designed:to
- ) 4 40 150
detect persons (e.g. children) mweighing
more than 20 kg

4.2.2 Combinations of sensorg’(see 7.4.3 and 7.4.4 for test methods)

Where gn effective sensing--area is built up of more than one sensor, joints and junctions shall fulfil the
requirements of 4.2.1 except that only test piece 2 in Table 1 applies to pressure-sensitive mats angd pressure-
sensitive|floors designed.to detect persons weighing more than 35 kg.

Where pgressure-sénsitive mats and pressure-sensitive floors are designed to detect persons (e.p. children)
weighing| 20 kg er-more only test pieces 2 and 4 shall apply.

For othel pasts of the effective sensing area, 4.2.1 shall apply (see Table 1).

© ISO 2001 - All rights reserved 5
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Dimensions in millimetres

a
2 T o=
+ = K tn /
" ] : %% :
(=] O-
LN +
o
m
R 0,5 £0,1 R 1 10,1
¢ d /3.2 = ¢ d 3,2
Test piece 1 Tests pieces 2, 3 and 4
¢ 85 0,5
d
[Sa)
LN
L ™
<-I?I \-\—O \:\'0
3 ™~
m~
| ke _ _
72— > =
m ///‘//
1/):,::, = 1he 30 ,
¢ 80 +0,2 ~
(=]
* ® 80 0,2
LN
Test piece 5 Test piece 6
Key
1 Rubber|‘shoe”, 60 Shore A L5 Shore A, fixed with adhesive.
2  Steel
&  Mountirlg proposdi.only
For d see Taple L.
Figure 2 — Test pieces

4.3 Response time (see 7.5 for test method)

The response time shall be stated by the manufacturer and shall not exceed 200 ms over the operating
temperature range. The response time is the time between a) and b) where:

a) is when a test piece vertically touches the effective sensing area at a velocity of 0,25 m/s;
b) is the start of the OFF state of the output signal switching device (see Figures A.1, A.2 and A.3).

NOTE The 200 ms limit is specified to prevent the safety device from being defeated by the application of short stepping
impulses.

6 © IS0 2001 — All rights reserved
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4.4 Static loading (see 7.6 for test method)

441

-1:2001(E)

After the application of a static force of 2 000 =50 N within the effective sensing area through test piece 2

(see Figure 2), for a period of 8 h, the output signal switching device shall change state within 2 min of the removal
of the force and the deformation shall be no more than 2 mm depth at the lowest part of the top surface after 1 h.

4.4.2

After the application of a static force of 750 N £ 20 N within the effective sensing area at another location to

that used in 4.4.1 through test piece 1 (see Figure 2) for a period of 8 h, the deformation shall be no more than
2 mm at the lowest part of the top surface after 1 h.

4.5 Ny

451 /
number q

451.1
100 000

combination of sensors, this requirement shall apply to the combination of sensors.

451.2
in one ot

452 \
floor sha

46 Th
The sen;s
change t

maintain
Al A2

4.7 Rs

471 G
When ai

change f
least as |

47.2 D

For a prg

lo £ a1 L =2 2 £ + + oo ol
MMt U Upcratiulio (oTT 7.7 TUTI ITOU TTITUTUU)

pressure-sensitive mat or pressure-sensitive floor shall perform its function for the(typic
f operations.
bperations in each of five locations (500 000 operations in total). If the effectivelsensing area @
In addition, the expected number of operations for the sensor aloneZis a further one millior
her location.

\Vhen the requirements of 4.4 and 4.5.1 have been met, the _pressure-sensitive mat or pressu
| still meet the requirements of 4.2 and 4.3.

e output state of the sensor (see 7.8 for test method)
or output signal shall change to a value or states which causes the output signal switching
b the OFF state when any actuating force is applied to the effective sensing area. This value o

the output signal switching device(s) in the OFF state until the actuating force is removed (
hnd A.3)

sponse of output signal swit€hing device(s) to the actuating force (see 7.9 for tes

eneral
y actuating force is applied to the effective sensing area, the output signal switching de

rom an ON state to @n OFF state. The output signal switching device shall remain in the OFF
pbng as the actuating*force is applied.

evice with reset

bl expected

The expected number of operations for the pressure-sensitive mat or ptessure-sensifive floor is

onsists of a

operations

re-sensitive

Hevice(s) to
I state shall
see Figures

5t method)

ice(s) shall
state for at

ssure=sensitive mat or pressure-sensitive floor with reset, the reset signal shall be manually a

directly tT thé.control unit of the safety device or alternatively via the machine control system (see Figur

%

plied either
1).

The reset shall perform the following two functions.

a) Start

inhibit interlock

At power ON the output signal switching device(s) shall remain in the OFF state until the reset signal is
applied.

b)

Re-start inhibit interlock

After the actuating force has been removed, the output of the output signal switching device(s) shall only
change to an ON state after the application of a reset signal.

© ISO 2001 - All rights reserved
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If the reset signal is applied continuously before or whilst the actuating force is applied, the output of the output
signal switching device(s) shall not change to an ON state when the actuating force is removed (see Figures A.1

and A.2).

The reset signal shall control either the output of the sensor and the output signal switching device(s) (see

Figure A.1)

4.7.3 Dev

or it shall control the output of the output signal switching device(s) only (see Figure A.2).

ice without reset

For a pressure-sensitive mat or pressure-sensitive floor without reset, the output signal of the output signal

switching d

\/irn(c) shall nh::angn toan ON state at power QN _after the ::mnmting farce has heen rema

Figure A.3)

NOTE I
of EN 954-1:

4.8 AccH

Where acce
be possible

4.9 Adju

There shall

Where the
individually
or pressure

4.10 Connections (see 7.12 for test method)

The correct

combination of these).

Where com
are interchg

If a sensor

at the plug
OFF state.

411 Envi

The pressu

a device without reset is used, then the reset function should be provided in the machine control syste
1996).

ss for maintenance (see 7.10 for test method)

only by means of a key or tool. Any means of securing an enclosure shall be captive.

stments (see 7.11 for test method)
be no method of adjustment by the user to actuating force.and response time.
supplier states that sub-assemblies of the pressuressensitive mat or pressure-sensitive flod

replaced, this shall be possible without reducing the, overall performance of the pressure-seng
Lsensitive floor and without the need for adjustment.

alignment of plugs/sockets shall be (made clear by either type, shape, marking or designa

ponents of different configurations existing within the pressure-sensitive mat or pressure-sens
ngeable, incorrect placement'or exchange of these components shall not cause a failure to da

Dbr subsystem is conneeted by a plug and socket, removal or disconnection of the sensor or s
and socket from erwithin the control unit shall cause the output signal switching device(s) to

ronmental‘conditions (see 7.13 for test method)

re-sensitive mat or pressure-sensitive floor shall continue to operate in the environmental o

ved (see

h (see 5.4

ss is required to the interior of any part of the pressure-sensitive mat or pressure-sensitive flogr, it shall

r can be
bitive mat

ion (or a

itive floor
hger.

ibsystem
go to an

onditions

given below

orin any wider range stated by the manufacturers.

4.11.1 Temperature range

The pressure-sensitive mat or pressure-sensitive floor shall comply with the requirements of 4.2.1 and 4.3 over a
temperature range of + 5 °C to + 40 °C.

NOTE

Extended environmental temperature ranges can be — 25°Cto+40°Cand +5°Cto + 70 °C.

4.11.2 Humidity

The requirements for humidity shall be in accordance with test Ca of IEC 60068-2-3:1969, for a period of four days.

© ISO 2001 - All rights reserved
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lectromagnetic compatibility

The pressure-sensitive mat or pressure-sensitive floor shall continue in normal operation when subjected to
level/class 3 in accordance with Table 4 (see 7.13.4)

4114 V

ibration

The requirements for vibration shall apply to the control unit and the output signal switching device(s) only and shall

be in acc
— freqy
— disp
— 10c

— Sswe

NOTE
Sensors 8
machine,

4.12 Pg

4.12.1

The pres

4.12.2 N

For non-
of tolerar

Where o
not resul

Variation

NOTE
4.13 EI

4.13.1 G

ordance with IEC 60068-2-6:

lencyranget0-Hz to-s5-HZ;
Hz;

acement 0,15 mm;
ycles per axis;

bp rate one octave per minute.

Special requirements for the sensor are not practicable because of the variation in sizes and shape
re normally fixed to the ground in which case vibration is not normally critical~\WVhere a sensor is fixed
he effects of vibration should be considered. See annex B.

wer supply

ectrical power supply (see 7.14 for test method)

Sure-sensitive mat or pressure-sensitive floor shall meet the requirements of 4.3 of IEC 60204-

on-electrical power supply

blectrical power supplies, the manufacturer shall state the nominal supply level and the permis
ce within which normal operation will.be ' maintained.

er-pressure protective devices, are not provided, over-pressure variations outside the nominal
in a failure to danger.

5 below the operating range shall not result in a failure to danger (see also EN 982 and EN 983

No methods of test.have been established for such equipment.
pctrical equipment (see 7.15 for test method)

eneral

5 of sensors.
0 a part of a

1:1997.

bsible range

range shall

The elec

rical equipment (components) of the pressure-sensitive device shall:

— conform to International Standards where they exist;

— be suitable for the intended use;

— beo

4132 P

perated within their specified ratings.

rotection against electric shock

Protection against electric shock shall be provided in accordance with 6.1, 6.2 and 6.3 of IEC 60204-1:1997.
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4.13.3 Protection against overcurrent

Overcurrent protection shall

be provided in accordance with 7.2.1, 7.2.3, 7.2.7, 7.2.8 and

IEC 60204-1:1997.

NOTE

7.2.9 of

Information may need to be given to the user of the pressure-sensitive device as to the maximum rating of fuses, or

setting of an overcurrent protective device for the circuit(s) connected to the output connection points of the output signal
switching device(s).

4.13.4 Poll

ution degree

The electri

4.13.5 Cle

The electric

4.13.6 Wiri

The electric
4.14 Encl

4.14.1 Sen
The sensor

When the 1
sensor shal

4.14.2 Con

The control
control unit
IP54 (in &
IEC 60529)

4.15 Cate
for test me

4.15.1 Pre
which they

4.15.2 The

| equipment shall be suitable for pollution degree 2 in accordance with 6.1.2.3 of IEC 604391
rance, creepage distances and isolating distances
al equipment shall be designed and constructed in accordance with 7.1.2 of IEC £0439-1:1999

ng

al equipment shall be wired in accordance with 7.8.3 of IEC 60439-1:1999.
psure (see 7.16 for test method)

Sor
enclosure shall meet a minimum standard of IP 54 (in‘@ccordance with IEC 60529).

hanufacturer specifies that the sensor can be immersed in water, the minimum enclosure le
be IP 67 (in accordance with IEC 60529)

trol unit and output signal switching.device enclosure

unit enclosure shall meet a minimdm standard of IP 54 (in accordance with IEC 60529). W
is designed for mounting in another control equipment enclosure and this enclosure is to a
Ccordance with IEC 60529);the control unit shall be to a minimum of IP 2X (in accordd
The enclosure containing the output signal switching device(s) shall also meet these requirem

gories for safety<related parts of control systems in accordance with EN 954-1 (g
thod)

ssure-sensitive mats and pressure-sensitive floors shall meet the requirements of the cat
bre specified and marked. These categories are defined in EN 954-1.

sensor, control unit and output signal switching device shall meet the requirements of catego

1999.

el of the

here the

minimum
nce with
ents.

ee7.17

bgory for

rylasa

minimum. T

0 meet category 1, the system shall, as a minimum, meet the requirements of this part of IS

O 13856

and the relevant requirements of EN 954-1.

4.15.3 Electronic control units shall meet the requirements of category 2 as a minimum.

NOTE 1

NOTE 2
evaluating th

NOTE 3

The sensor, control unit and output signal switching device may each have different categories.

e category of the control unit.

specified in the categories 2, 3 and 4, in particular when considering mechanical damage and long-term deterioration.

10

The fault conditions of the sensor and its connections that can be monitored should be taken into account when

It is not possible at the time of writing this part of ISO 13856 for the majority of sensors to meet all the requirements
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4.16 Sensor fixings (see 7.1.2 for test method )

The sensor shall be provided with a means for fixed permanent location.

4.17 Tripping (see 7.1.2 for test method)

-1:2001(E)

Where there is a danger that a person can trip on the outside edge(s) of a sensor or sensor covering, a suitable
ramp shall be provided. The slope of the ramp shall not exceed 20° from the horizontal. Its existence shall be
identified by contrasting colours or marking. The ramp shall not create a physical obstruction or other hazard.

Where th
tripping H

NOTE
method is

4.18 Sli

Provisior
condition

NOTE
method is

4.19 Ad

The ove
alternativ

4.20 Fallure due to blocking or wedging (see,7.20 for test method)

There sh
associatg

5 Maj
5.1 G¢
The pre

ISO 1214

All labelq
sensitive

azard at joints and junctions between the sensors.

There is at present no standard covering this subject, but ISO 14122-2 can be taken into_account v
agreed.

pperiness and softness of the sensor top surfaces (see 7.18 for testimethod)

shall be made on the top surface of the sensor to minimize slipping Junder the expecte
S,

There is at present no standard covering this subject, but ISO 14122-2 can be taken into account v
agreed.

ditional coverings of top surfaces of sensor(s){see 7.19 for test method)

all requirements of this part of 1SO 13856 shall sapply to sensor(s) which are fitted with g
e coverings, e.g. protective sheets (see annex C);

all be no risk of failure due to build-up.of dirt or swarf under the sensor or combination of sen
d connecting parts.

king (see 7.1.2 for test-method)
neral
ssure-sensitive_vmat or pressure-sensitive floor shall be marked in accordance W

0-2:— and 181 of IEC 60204-1:1997.

and ymarkings shall be securely fixed and durable for the expected lifetime of the part of th
mator pressure-sensitive floor to which it is attached (see IEC 61310-2).

minimize the

hen the test

d operating

hen the test

dditional or

50rs or their

ith 5.4 of

e pressure-

5.2 Marking of the control unit

The control unit label(s) shall also contain the following information, or indicate where this information can be found:

a) the category according to EN 954-1, specifying whether it applies to the control unit only or to the system as a

whol
b) ther
c) with
d) part

€,
esponse time;
or without reset;

number.

© ISO 2001 - All rights reserved
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5.3 Marking of the sensor

The sensor label shall also contain the following information or indicate where this information can be found:

a)
b)
c)

d) the par

the category according to EN 954-1;
if suitable for detecting persons (e.g. children) weighing more than 20 kg;

the response time;

number

5.4 Mark
Component

the informa

6 Inforn

6.1 Geng

Information

6.2 Instr

6.2.1 Gen

The instruc
maintenang
the followin

6.2.2 Application

6.2.2.1 [
“Categories
are stated i

Where no t
of 1ISO 121(
category in

6.2.2.2 [

ing of other components

parts of the pressure-sensitive mat or pressure-sensitive floor that can be replaced.in accordance with

ion for use shall be identifiable.

nation for use

bral

to be supplied to the user and the way it is presented shall comply with clause 5 of ISO 1210042:

Lictions for use (see 7.1.2 for test method)

eral

ions for use (e.g. handbook) shall include.all the information necessary for safe installation,
e of the device as listed in 6.2.2 to 6.2.6°See annexes B and D. The instructions for use sha

).

etailed description of the,device(s) and a warning

use and
Il include

in accordance withCEN 954-1 for pressure-sensitive mats and pressure-sensitive floors on machines

n type C standards<,
pe C standard exists, a risk assessment shall be carried out, following the guidelines descrih

0-1:— and\in ISO 14121 which show the importance of selecting the safety device with the ag
accordance with annex B of EN 954-1:1996.

evice features

ed in 5.2
propriate

a)
1)
2)
3)

b)

The category(ies) in accordance with EN 954-1;
the limits of size and shape for individual sensors including effective sensing area;
the limits of combination of numbers and sizes of sensor which can be used with one control unit;

connections between components.

sensitive floor and types of connectors, e.g. cable specification and plugs and sockets;

12

The limits of connection length between individual components of the pressure-sensitive mat or pressure-
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1) the fitting arrangements - how sensors can be combined;
2) the fixing arrangements of the sensor and control unit;
3) the mass of the sensor per square meter, and the mass of the control unit;
4) the sensor additional covering details (where applicable);
5) the response time;
6) the power supply requirements:
7) the control unit enclosure specifications in accordance with IEC 60529;
8) he switching capability of the output signal switching device(s);
9) the configuration(s) of the output signal switching device(s);
10) tthe suitability for detecting walking aids e.g. walking sticks and walking frames.
c) The|formula for calculating the required effective sensing area in relation to the hazard locatipn shall be
provjded. Typical examples of the application of the formula shall be given (see 1ISO 13855 and C.3|3.1).
d) The|range of applications and conditions for which the device(S)“is/are intended or approved including the
catepory it complies with. Examples of unsuitable applications should also be given;
1) |schematic representation of the safety functions ,and examples of machine control intefface circuit
diagrams;
2) [he rating, characteristics and location of all input/output terminals;
3) jguidance regarding chemical, physical vand environmental resistance (e.g.resistance tp solvents,
permissible weight loading, operation temperature range, permissible power supply variation efc.);
4) uidance regarding suitability,for. wheeled vehicles which may be starting, braking or turfiing on the
surface of the sensor;
5) whether the device(s) js/are designed with or without reset in accordance with 4.7.
NOTE If a device without reset is used, then the reset function should be provided in the machine control sygtem (see 5.4
of EN 954£1:1996).
6.2.3 Ppckaging;transportation, handling and storage
a) desdription’of packaging and methods of unpacking to prevent damage to the device(s);
b) transperatienand-handingmethodsto-preventdamage-erpersona-aiary:

c) storage requirements (e.g. lay flat, temperature range etc.).

6.2.4 Installation and commissioning

a) instruction that the instruction handbook should be read in full before any installation work is attempted,;

b) requ

irements regarding the surface on which the sensor is to be mounted;

c) installation method including tooling required (see annex B for guidance);

© ISO 2001 - All rights reserved
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d)

e)

f)

9)

6.2.5 Opsqg

a) purpos

b) informa

c)

6.2.6 Mai

a) warnin
attemp

b) tasks
exclusi

c) specific

d)

e) informe
repair;

f) details

g) warnin
mainte

h) list of U
ISO 13

i) warnin
approv|
design

)

design features of the effective sensing area and the dead zones and how they should be optimized during
installation (including drawings where appropriate);

schedule of tests to enable commissioning to be carried out after installation in order to establish that the
device(s) is/are functioning;

warning that the overall safety of the machine and its safety device(s) depends on the integrity of the interface
between them;

instruction to check that the category(ies) of the device according to EN 954-1 is/are appropriate.

instructions for fault identification.

instructions for cleaning;

rating instructions
e and method of operation of actuator(s) and indicators e.g. starting and re-starting;

ition regarding limits of use;

htenance

) that the maintenance section of the handbook should be read™in full before any maintg
fed;

vhich require a definite technical knowledge or particular skills and hence should be c4g
vely by suitably trained, skilled persons;

ation of type and frequency of inspection and mainténance;

ition, e.g. drawings and diagrams enabling trained personnel to carry out fault finding, serv

of tests required after replacement of parts to establish that the device(s) function(s) as design

) that all covers, clips, edging strips and fastenings removed during maintenance shall be ref
nance and that if such(parts are not correctly refitted, the requirements for the device(s) may ng

ser replaceable_parnts specified in sufficient detail to maintain a system which complies with th
B56;

) that only those parts approved by the manufacturer may be replaced by the user and th
bd spares are used or non-approved modifications are made, the device(s) may not functi
bd reglirements;

nance is

rried out

cing and

pd;

tted after
t be met;

is part of

at if non-
bn to the

name and address of manutacturer and competent service organization.

6.2.7 Training requirements

Recommendations for the minimum training requirements of user's personnel including installers, operators and
maintenance/inspection staff to ensure that the device(s) is/are installed, used and maintained to comply with this
part of ISO 13856.

14
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7 Testing

7.1 General

7.1.1 The type tests 1 to 17, described in 7.4 to 7.20, shall determine whether pressure-sensitive mats or
pressure-sensitive floors meet the requirements of this part of ISO 13856. The tests shall be carried out on a ready-
to-use pressure-sensitive mat or pressure-sensitive floor. Unless otherwise specified, these tests shall be carried

out at 23

°Ct5°C.

The following are some of the factors which can affect the performance:

a) size

b) top ¢

c) compination of sensors;

d) leng

The tests

7.1.2 \Where no special test methods are specified, verification shall beby inspection.

7.2 Se€

The sample(s) shall have a sensor(s) with dimensions of at least;1 m x 0,5 m.

If the prg

tests. One sensor is used to verify the requirements of'4:2, 4.3, 4.4 and 4.5.1.2 (100 000 operations at

locations
million oy

If the prg
com binal
combina
locations
sensor, t
operatior

7.3 Te

These te
from alur

of the sensor surface area;

r additional covering material of the effective sensing area;

h of the interconnecting cables or tubes.

described in 7.4 to 7.20 shall be carried out with the least favourable €ombination of factors fo

nsor test sample

ssure-sensitive mat or pressure-sensitive floor_has only one sensor, two sensors will be requ

giving 500 000 operations in total). The other sensor is used to verify the requirements of 4
erations at one location) and 4.10.

ssure-sensitive mat or pressure-sensitive floor is designed with an effective sensing area bui
ion of sensors, then a number, of sensors for connection with one control unit are re
ion of sensors will be used_to-Vverify the requirements of 4.2 and 4.3. The sensor that is selg
1 to 16 marked on Figure\3/is used for verification of the requirement 4.4 and, together wit
ne requirement of 4.5.2. One of the remaining sensors is used to verify the requirements 4.5.1
s at one location) and‘4/10.

St pieces fordoad tests

s5ts shall be ‘carried out with the test pieces as shown in Figure 2. The test pieces shall be m
ninium-alloy except as specified in Figure 2.

I each test.

ired for the
each of five
1.5.1.1 (one

t up from a
quired. The
cted for the
N one other
(one million

anufactured
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Lb

~-

23

Key

1 Conneg
2 Deadz
d

15

D O O O O
©

©
©
®
&

ting cable (example)
ne

Diametgr of the respective test piece

7.4 Test

Figure 3 — Test locations of the effective sensing area of a single sensor

No. 1 — Actuating force (requirementSisee 4.2)

7.4.1 Single sensor at ambient temperature

Test pieceg
all locations
(see annex
the relevant

Test piece
persons (e.
test piece 2

and actuating forces given in_Table 1 shall be applied perpendicularly to the effective sensin
shown in Figure 3 plus five)points considered to be critical to meet the actuating force reqy

test piece.
L shall only be applied if the pressure-sensitive mats or pressure-sensitive floors are designed

j. children) weighing more than 20 kg. Additional tests shall be carried out at one random loc
at the limits ef the specified power supply variations.

g area in
irements

C). In Figures 3, 4 and 5\the diameters of the circles shown for the locations represent the digmeter of

to detect
htion with

rer)

7.4.2 Single sensor at operating temperature range (or temperature range as stated by the manufacty
Test piece@m@%ﬁ&eﬂ@m&u‘ i i i ' i i

locations 1, 8 and 16 shown in Figure 3, at the limits of the range, starting at the highest temperature. The sensor
shall reach temperature equilibrium before it is tested.

g area in

If the actuating force required to actuate the output signal switching device is, in all cases, more than 10 % below
the forces shown for the relevant test piece in Table 1, the pressure-sensitive mat shall be assumed to give similar
results over its whole area. If the force is not within this limit but is below the level shown in Table 1, then the test
shall be carried out at the limits of temperature range on all the locations on the sensors as shown in Figure 3 and
critical points of 7.4.1.

16
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7.4.3 Combination of sensors at ambient temperature

7.43.1 Where two or more sensors are combined to constitute one effective sensing area, the same tests as
in 7.4.1 shall be carried out on one sensor at the ambient temperature. In addition, the following test pieces shall be
applied perpendicular to the effective sensing area at locations on joints as shown in Figure 4 or at locations on a
joint and a junction as shown in Figure 5.

7.4.3.2 For pressure-sensitive mats and pressure-sensitive floors designed to detect persons weighing more
than 35 kg, use test piece 2 and actuating force as given in Table 1.

7.4.3.3 For pressure-sensitive mats and pressure-sensitive floors designed to detect persons (e.g. children)
weighing|more than 20 kg, use test pieces 2 and 4 and actuating forces as given in Table 1.

19020:Da0;

Key
1 Connecting cable (example)
2 Jointlline

3 Dead zone

Figure 4 — Test locations on the joints between sensors
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1
—
8

ey
L @

Key

1 Conned
2 Jointlin
3 Dead z

7.4.4 Con
manufactur

7.4.4.1
in 7.4.2 sha

In addition,

ting cable

e

ne
Figure 5 — Test lgCations on the joints and on a junction between sensors

hbinations of sensors at operating temperature range (or temperature range as stated by the
er)

Where two-or more sensors are combined to constitute one effective sensing area, the samg tests as
Il be carried out on one sensor at the limits of the temperature range.

the<following test pieces shall be applied perpendicular to the effective sensing area at locatiops 17, 19

and 21, as

shown in Figure 4, at the temperature limits or at locations 17, 19, 22, 27 and 28 only, as shown in

Figure 5, at

7.4.4.2
than 35 kg,

7.4.4.3

the temperature IImits. I'he sensors shall reach temperature equilibrium berore they are tested.

For pressure-sensitive mats and pressure-sensitive floors designed to detect persons weighing more
use test piece 2 and actuating force as given in Table 1.

For pressure-sensitive mats and pressure-sensitive floors designed to detect persons (e.g. children)

weighing more than 20 kg, use test pieces 2 and 4 and actuating forces as given in Table 1.

18
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7.5 Test No. 2 — Response time (requirements see 4.3)

For this test the sensor configuration which is expected to give the longest response time shall be used.

The response time is measured with test piece 7 (see Figure 6) of (30

+0,5

T 0,0) kg mass and diameter d of

1:2001(E)

test piece 2

of Table 1. If the pressure-sensitive mat or pressure-sensitive floor is designed to detect persons (e.g. children)

weighing

diameter

+05

more than 20 kg, the test is carried out with test piece 8 (see Figure 6) of (15~ 53

d of test piece 4 of Table 1.

) kg mass and a

The test
sensing

effective
electrical
measure
which is
When th¢

locations
location

When th{
locations
location

The tests

temperature range, the tests shall be carried out ©nly at locations 1 and 16 (as shown in Figure 3)

hrea with a force less than 10 N, an electrical signal is produced. The test pieces shall be ag
sensing area perpendicularly at a velocity of (0,25428,03) m/s. The time between the initi
signal from the test piece and the start of the OFF state of the output signalswitching dev|
H. The tests shall be carried out at locations 1, 4, 8 and 16 (as shown in Figure 3) and at a rand

bxpected to give the longest response time.

e combination of sensors is arranged according to Figure 4, the tests shall be carried out on th
1, 4, 8 and 16 (as shown in Figure 3), which is expected to give the longest response time bg
vithin the combination and at locations 17 and 19 (as showndn Figure 4).

b combination of sensors is arranged as shown in Figure'5, the tests shall be carried out on th
1, 4, 8 and 16 (as shown in Figure 3), which is expected to give the longest response time bg
vithin the combination and at locations 17,19 , 22,.2%'and 28 (as shown in Figure 5).

pieces (see Figure 6) are constructed so that when the lower part of the test piece touches rLe effective

plied to the
ation of the
ce shall be

om location

e sensor at
cause of its

e sensor at
cause of its

5 shall be carried out at all the above indicated locations at 23 °C + 5 °C. At the limits of the specified

and 17 (as

shown in|Figure 4) or 17, 22 and 27 (as shown in.Figure 5).
Additiongl tests shall be carried out at one‘random location on a single sensor at 23 °C £ 5 °C at the [imits of the
specified| power supply variations. The lengest measured time shall be equal to or shorter than the stat¢d response
time.
Dimensions |n millimetres
a

T

| |

| |

| |

| |

| |

N
A \ o
L l T |
E b 2
Key - ~ L / 1
1 Connecting cable ! :#
2 Insulation > Y 1
& Mounting proposal only
b~ Conducting R 1401 ¢ d 3,2
d Diameter
Figure 6 — Test pieces 7 and 8 to measure the response time
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7.6 Test No. 3 — Static loading (requirements see 4.4)

NOTE It is possible that pressure-sensitive floors are designed to be integrated with a machine. In this case it is not
possible to carry out the tests required for pressure-sensitive mats.

7.6.1 A static force of 2 000 N £ 50 N shall be applied perpendicular to the effective sensing area through test
piece 2 (as shown in Figure 2) for 8 h on a sensor at a random location within 120 mm of the edges of the effective
sensing area.

The output signal switching device shall change to an ON state 2 min after the force has been removed (if the
system has a reset, it has to be actuated). The deformation of the effective sensing area surface through the test

piece shall
measured f

76.2 AS
piece 1 (as

The output
system hasj
piece shall
measured f

7.6.3 Wit
be checked
time, test p
mats and p

7.7 Test

7.7.1 Thg
shown on

working pré
diameter ai
moment wh

This can be
through a g
valve shall

Where the
16, 23, 24,
the test 7.6

For this tes
two directio

be measured one hour after removing the force. The depth of the deformation shall not exce
rom the lowest part of the top surface.

tatic force of 750 N £ 20 N shall be applied perpendicular to the effective sensingharea thr
shown in Figure 2) for 8 h at another location within 120 mm of the edges of the effective sensi

signal switching device shall change to an ON state 2 min after the force 'has been remov
a reset, it has to be actuated). The deformation of the effective sensing-area surface throug
e measured one hour after removing the force. The depth of the deformation shall not exce
rom the lowest part of the top surface.

ed 2 mm

bugh test
ng area.

bd (if the
N the test
ed 2 mm

hin 30 min of measuring the deformation in 7.6.1 and 7.6.2, the-aCtuating force and response {ime shall

at the location where the test has been performed. For testing the actuating force and the
ece 2 (see Table 1) shall be applied. Test piece 4 shall.also be applied when the pressure
essure-sensitive floors are designed to detect persons (e.g. children) weighing more than 20 k

No. 4 — Number of operations (requirements-see 4.5)

tests of requirement 4.5.1.1 (100 000 operations at each of five locations) shall be carrie
Figures 7 and 8 using test piece 6 (see (Figure 2). The actuation shall be achieved by su
pssure of 3,8 bar £ 0,2 bar to the pneumatic cylinder in accordance with ISO 6431 with
d a 125 mm stroke. This working pressure shall also exist at the valve intake (cylinder contr
en the test piece impacts the effective sensing area.

achieved by a valve with 6/mm nominal diameter that is directly connected to the pneumatic ¢
hort air line. This line shallhave a nominal diameter > 10 mm and a length <200 mm. A flg

be installed in the downhstream side to achieve an impact velocity of (0,55 8’88) m/s of the test]
bffective sensing area consists of a combination of sensors, test piece 6 shall be applied at lo
and 26 as shewn on Figures 9 and 10. One of these locations has to coincide with the locati
1 has begen performed.

response
sensitive

.

d out as

bplying a
B 50 mm
pl) at the

ylinder or
W control
piece.

ations 8,
bn where

t, the\operations through the test piece 6 (see Figure 2) at the effective sensing area shall
ns-shown on F|gures 7 to 10. In each direction, 50 000 operatlons shall be performed at eac

(giving 100-C

consecutively untll a total of 50 000 operatlons has been completed at each Iocatlon and in each dlrectlon

be in the
location
location

During this test, the output signal switching device is connected to the sensor(s) and the pressure-sensitive mat or
pressure-sensitive floor has to be operating. The sensor(s) shall be fixed with fastening elements specified by the
manufacturer in the manual.

7.7.2 The test of requirement 4.5.1.2 (one million operations in one location) shall be carried out on a single

sensor with the output signal switching device disconnected, by applying test piece 5 with a mass of 75 kg + 1 kg

+0,05
-0,00

random location on a line 120 mm inside the edges of the effective sensing area.

(see Figure 2) at a vertical impact velocity of (0,55 ) m/s. The test piece shall be applied one million times at a
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The test equipment surface which supports the sensor shall not move more than 1 mm in a vertical direction while
the test is in progress.

During this test, the time of one interval of an actuation shall be (4,0" %J’%) s. During each interval, test piece 5 shall

touch the effective sensing area for 0,8 s £ 0,2 s.

Dimensions in millimetres

Key
Connecting cable (example)
Test |piece 6 (see Figure 2)
a8  Dead zone
Insidp diameter of the pneumatic cylinder 50 mm, stroke 125 mm in accordance with ISO 6431
¢ Random location
| Length of sensor
b  width of sensor

Figure 77~'Arrangement of the pneumatic cylinder and locations for the test “Number of operjations”,
applied to’a single sensor (horizontal component of the force acting parallel to the longest edge of the sensor)
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Key

T o N

o

22

14°

Dimensions in millimetres

v
V4

Conneg
Test pie

Dead z
Inside d

ting cable (example)
ce 6 (see Figure 2)

ne

Randon location

Length
Width o

bf sensor
sensor

iameter of the pneumatic cylinder 50 mm, stroke 125 mm in accordance with ISO 6431

Figure 8 — Arrangementof the pneumatic cylinder and locations for the test “Number of operatjons”
applied tg

a single sensoy (horizontal component of the force acting parallel to the shortest edge of the [sensor)
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[ 2N ] N

o

14°

ISO 13856-1:2001(E)

Dimensions in millimetres

Conn

ecting cable (example)

Test |piece 6 (see Figure 2)

Deag
Joint

zone

line

Inside diameter of pneumatic cylinder 50 mm, stroke 125 mm in accordance with ISO 6431

Rand
Rang

om location

om location on joint line

Length of sensor
Width of sensor

Figude 9 — Arrangement of the pneumatic cylinder and locations for the test “Number of opefations”

(horizental component of the force acting parallel to the longest edge of the sensor)

applied to a combination of sensors

© ISO 2001 - All rights reserved
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Dimensions in millimetres

14°

<
Va

Key

1 Conneq
2  Testpig
a8 Deadz
b Jointlin
¢ Inside d

ting cable (example)
ce 6 (see Figure 2)

ne

D

iameter of pneumatic cylinder 50 mm, stroke 125 mm in accordance with ISO 6431

d Rando:]: location

€  Rando

I Length

b  Width o
Figure 1

7.7.3 The
actuating fa

location on joint line
bf sensor
sensor

applied to a combination of sensors
(horizontal component of the force acting parallel to the shortest edge of the sensor)

function of the pressure-sensitive mat or pressure-sensitive floor shall be checked by t¢g
rce™using test piece 2 (see Figure 2) and the response time using test piece 7 (see Figure

locations w

D — Arrangement-of the pneumatic cylinder and locations for the test “Number of operafions”,

sting the
6) at the

here the tests of 7.7.1 and 7.7.2 have been performed.

If the pressure-sensitive mat or pressure-sensitive floor is designed to detect persons (e.g. children) weighing more
than 20 kg, additional tests for the actuating force using test piece 4 (see Figure 2 and Table 1) and for the
response time using test piece 8 (see Figure 6) shall be applied to the same locations as the previous tests.
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7.8 Test No. 5 — Output state of the sensor (requirements see 4.6)

Test piece 2 (see Figure 2) applying the actuating force as given in Table 1 shall be applied perpendicular to the
effective sensing area in one random location for a minimum time of 8 h. The output state of the sensor shall
change state when this actuating force is applied to it and remain in that state until the actuating force is removed
as shown in Figures A.1, A.2 and A.3.

During this test, the output level of the sensor shall not change to a level which allows the output signal switching
device to revert to an ON state.

7.9 TeptNU. 6 — RESPOINSE Of oUtpUtSigat SWItCig Udevice to the actuating force
(requireents see 4.7)

The interaction of separate functions as shown in Figures A.1, A.2 and A.3 shall be tested using’test piece 2 (see

Figure 2] and the actuating force as given in Table 1 applied perpendicular to the effective’ sensing prea in one
random Ipcation at room temperature.

7.10 Tepst No. 7 — Access for maintenance (requirements see 4.8)

Testing ghall be by inspection.

7.11 Tept No. 8 — Adjustments (requirements see 4.9)

Testing ghall be by inspection and by replacing the sub-assemblies.which are authorized by the manufagturer.

7.12 Tepst No. 9 — Connections (requirements see 4:10)

All dissinpilar plug-in components that are interchangeahle within the pressure-sensitive mat or pressyre-sensitive
floor shall be interchanged one at a time and each plug=in component shall be disconnected with power (ON.

7.13 Tepst No. 10 — Environmental conditions (requirements see 4.11)

7.13.1 Functional test

At the beginning and at the end ©fthe following tests, the function of the pressure-sensitive mat and pressure-
sensitive|floor shall be verified ysing test piece 2 (see Figure 2) and the actuating force as given in Table 1, applied
perpenditularly at a speed 6f-100 mm/s £ 5 mm/s to the effective sensing area in one random locatjon at room
temperature. During this procedure the output signal switching device shall change from an ON statgd to an OFF
state.

7.13.2 Tpst No. 10.1'— Temperature range (requirements see 4.11.1)

The test,|in_ accordance with Table 2, shall be carried out over the temperature range stated by the mangpfacturer.

Table 2 — Temperature range

Test procedure Remarks
IEC 60068-2-14:1994 Pressure-sensitive mat or pressure-sensitive floor
Test N is connected to the power supply

For heating and cooling, the rate of change of temperature shall be 0,8 °C £ 0,3 °C per min over the whole
temperature range. During the test, in accordance with IEC 60068-2-14, the functional test according to 7.13.1 shall
be carried out at 1 min intervals. This test can be carried out using a sensor with a smaller effective sensing area
than that indicated in 7.2. The dimensions of the effective sensing area shall, however, not be less than
400 mm x 200 mm.
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7.13.3 Test No. 10.2— Humidity (requirement see 4.11.2)

The requirements concerning the resistance to humidity shall be verified in accordance with Table 3 for a period of

four days.

Table 3 — Humidity

Test procedure Remarks
IEC 60068-2-3:1969 Pressure-sensitive mat or pressure-sensitive floor
Test Ca is not connected to the power supply

After the fest of the resistance to humidity, the insulation resistance in accordance witho 8
IEC 60439-[1:1999 has to be verified.

7.13.4 Tes

Safety-rela
shall be ve

No. 10.3 — Electromagnetic compatibility (immunity) (requirements see 4.14.3)

d requirements shall be verified by reference to IEC 61000-6-3 and IEC\61000-6-2 only.
ified for the following three switching states according to the test procedures given in Table 4

the indicatefd characteristic values given in the specifications in 7.13.1:

— pressu

— pressu

e-sensitive mat or pressure-sensitive floor with supply energy;

e-sensitive mat or pressure-sensitive floor with supply energy with applied actuating force;

2.2.6 of

Immunity
and with

orce and

— pressufe-sensitive mat or pressure-sensitive floor with supply, energy, after removal of the actuating
prior to|the execution of the reset.
Table 4 — Electromagnetic compatibility
Kind of testing and characteristic values Test procedures
Surge installation class 3 IEC 61000-4-5
power, earth and input/output lines
Electrical fast transients (burst), IEC 61000-4-4
Level 3 duration of test: 2 min.
power, earth and input/output lines
Electrostatic discharge IEC 61000-4-2
Level 3
Radiated, radiosfrequency electromagnetic field IEC 61000-4-3
Level 3
7.13.5 Test No. 40:4 — Vibration (requirements see 4.11.4)
The requirgments _concerning vibration at the control unit and the output signal switching device only]

shall be

verified in accordance with Table 5. At 10 s intervals during this test, there will be a function test in accordance

with, 7.13.1

26

as at the beginning and end of the test.

Table 5 — Vibration

Test Procedure Remarks
IEC 60068-2-6 Pressure-sensitive mat or pressure-
sensitive floor is connected to the power
supply
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7.14 Test No. 11 — Electrical power supply (requirements see 4.12.1)

The requirements of 4.12.1 shall be verified in accordance with the requirements of clause 4 of IEC 60204-1:1997

7.15 Test No. 12 — Electrical equipment (requirements see 4.13)

It shall be verified that the electrical equipment meets the requirements listed in 4.13.

7.16 Test No. 13 — Enclosure (requirements see 4.14)

All enclo

7.17 Te

bures shall be tested in accordance with the requirements of IEC 60529.

EN 95441 (requirements see 4.15)

S5t No. 14 — Categories for safety-related parts of control systems in accoftdanceg with

An assegsment shall be carried out to confirm that the category claimed for the equipment is in accordance with
EN 954-1.
7.18 Tepst No. 15 — Slipperiness and softness of the sensor top surfaces (requirements gee 4.18)

This requirement shall be tested by inspection until special tests are available, but ISO 14122-2 can b

account

7.19 Te

This test

vhen test method is agreed.

shall be carried out by selecting the least favourable combination of factors for each test in

with 7.1 jo 7.18

7.20 Te

st No 17 — Failure due to blocking.anwedging (requirements see 4.20)

This requirement shall be verified by inspectienand if in doubt by a specific test.

e taken into

S5t No. 16 — Additional coverings of top surfaces.of sensor(s) (requirements see 4.19)

accordance
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Annex A
(normative)

Timing diagrams for devices with and without reset

The following figures illustrate the response of the output signal switching device to the actuating force (see 4.7).

a)
b)
c)
d)
e)

28

Power |
Actuatirn]
Reset s
Sensor
Output

Power

Reset
button

Output

a)

b)

b mat or floor
g force

gnal

butput

e

t = time
t, = respense time

bf the output signal switchingdevice(s)

Figure A.1 — Relationship between actuating force, reset signal, and output

(sensor output initiated by reset function)

to the deviceg'iS ON; output remains OFF because the device has not been reset

fignal present. Output of the device is turned ON because sensor is turned ON due to operatio
without actuating force on the pressure-sensitive mat or pressure-sensitive floor

of the device is OFF because sensor is turned OFF due to actuating force on the sensor

h of reset

Reset signal present. Operation of reset button has no effect on output of the device as long as a force is
present on the sensor; device remains OFF

Actuating force removed from the sensor; the output of the device remains OFF even though the reset signal is
still present

Reset signal removed. Release of reset button has no effect on output of the device even when the force has

been removed from the sensor

Reset signal present. Output of the device is turned ON because sensor is turned ON due to operation of reset
button without actuating force on the sensor

Power to the device is OFF; sensor output and device output are turned OFF
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b)
c)
d)
e)
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[« B
F

e

Power to mat or floor t =time

Actuating force t. = response time

Figure A.2 — Relationship between actuating force, reset signal and output
(sensor output independent of reset function)

er to the device is ON; output remains OFE-because the device has not been reset. Sensor is t
whep the power is turned ON

Resegt signal present without actuating force on sensor. Output of the device is turned ON due to op
resef button as long as the sensor is turned ON

Actulating force on sensor. Output/of the sensor is turned OFF which also turns the device OFF

Resgt signal present. Operation of reset button has no effect on output of the device as long as a fd
presgnt on the mat or flgersensor; device remains OFF

Actuating force removed from sensor; the output of the sensor is turned ON but the device remains
though the reset signal is still present

urned ON

eration of

rce is

OFF even

Resegt signal.femoved. Release of reset button has no effect on the output of the sensor which remgins ON.

eration of

Resegtrsignal present without actuating force on sensor. Output of the device is turned ON due to op
resetbaten-astengas-the-senrsoerist -

Power to the device is OFF; sensor output and device output are turned OFF
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a) —
b)
&
e)
A B C G H t
e
a) Powertp mat or floor t=time
b) Actuatirlg force t. = response time

d) Sensor putput
e) Output ¢f the output signal switching device(s)

Higure A.3 — Relationship between actuating forcé-and output for devices without reset

A Power o the device is ON; sensor is turned ON

B  Output|of the device is turned ON because there is\no actuating force on the sensor

C Output|of the device is OFF because sensor jS{©FF due to actuating force on the sensor

G Output| of the device is turned ON because sensor in ON due to actuating force being removed [from the
sensor

H Power to the device is OFF; sensar-and device output are turned OFF
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Annex B
(informative)

Application notes

B.1 General

These n(q
When sd
amongst

B.2 Md
The surf
function
an accep
Cable en
— that

— that

— that
entry

B.3 Siz

When cq

according to the requirements of 1ISO 13855.

B.4 Se
The follo

a) use

tes should be regarded as recommendations to manufacturers for inclusion in the instructior
lecting pressure-sensitive mats or pressure-sensitive floors, a plan should be prepared-whig
other information, the following recommendations.

unting surface (location)
hce quality should meet the requirements stated by the manufacturef~€.g. irregularities may
bf the sensor of pressure-sensitive mats and pressure-sensitive floofs and therefore should be
table minimum.

try points to sensors should be considered in order to ensure;
controls are situated in appropriate positions;

ho tripping hazards are created due to connecting.cables;
no dead zones are created in areas to be pratected, e.g. sensors may have a dead zone adj
point of connecting cables.

e of the sensor

nsidering the sensor dimeénsions, the minimum distance to the hazard should be taken i

ection criteria
ving list centains some features which should be considered when selecting the system:

hs a.single device, or in combination with other devices;

b) ab|||b}/ tocombine SENSors;

handbook.
h contains,

impair the
reduced to

acent to the

hto account

c) avoidance of dead zones;

d) frequency of operating cycles and lifetime of the system;

e) outp

ut signal switching device switching capacity;

f)  static loading, such as parts of machinery resting on the surface;

g) load

ing by wheeled traffic, e.g. driving, braking and turning;

h) temperature and humidity;
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p)

Q)
)
s)
Y

32

rapid variations in temperature and humidity;

effects of chemicals such as oils, solvents, cutting fluids and combinations of these fluids;

effects

of flooding, e.g. when cleaning and in case of leakages;

effect of foreign bodies such as swarf, dust and sand;

additional covering for the sensor;

stress

ue to vibration, shocks. etc.;

high el
transce

supply
the swi

sensiti
the nee
require
need fq

sensor

Pctro-magnetic interference, such as can be found on certain types of welding equipment and radio

ivers;

\voltage fluctuations outside the specification in accordance with IEC 60204-1, which may be cpused by

(ching of large loads;
ity levels which can differ from the requirements of this part of ISO 13856;

d for reset and the location of the reset button;

d control category of pressure-sensitive mat or pressure-sensitive.floor in accordance with EN $54-1;

r special wording, signs and marking;

fixing.
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mparison between good and poor installation design

I q i
SR

f ‘
d
&
ional fixed guards are fitted/which prevent access to the danger zone of the machinery.

ixed guard is arranged @nd- designed in such a way that there is no access to the danger zone betw
il and the sensors. The-fixed guard permits access to the danger zone through the sensors only.

ping cover plate prevents the operator standing at the side of the effective sensing field and in the dange
ors are properly installed.
lead zones of'the sensors are located in such a way that the protective function will not be impaired.

rippingshazard at the sensor edge is reduced by a ramp at the point of access. The ramp may also prote
S,

ben the fixed

zone.

Ct connecting

a  Addi
b The
guar
¢ Aslo
d  Sens
€  The
f The
cable
9 The

oo trinlana o tnctallad o tha avitcida of tha fivvad anioed
SCtoTe—troT g oot oot e - oTtora e - ot ee

crgootror

Reset button is located in a well protected location from where the danger zone is fully visible.

Figure B.1 — Well-designed installation
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&  Fixed gpards to the danger zone are not)sufficient.

The danger zone is not protected.from the rear and is accessible by reaching over and under the fixed guard, which is too
small.

€ The opgrator can stand on the\machinery baseplate in the danger zone.
d  The sersors are not preperly fixed.
€ The dedd zones of.the“sensors are located in such a way that the operator can reach the danger zone.

f Tripping hazards-presented by exposed edges of sensors and trailing cables: trailing cables are not protect¢d against
mecharlical damage.

9 Cable tr|unking is installed on the inside of the fixed guard and can be misused to provide access to the danger zgne.

The control unit is installed in a vulnerable position and can be subject to mechanical damage from passing traffic.
i Sensors should not be installed on traffic routes.

i A service pipe installed above the sensors may be misused and consequently swung over the sensors into the danger
zone.

The function and expected service life of the sensors will be reduced due to ground irregularities.
' Access to the danger zone is provided by the baseplates of the fixed guard.
M Sensor not fastened down and presenting a tripping hazard

Figure B.2 — Poorly-designed installation
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