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reword

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.
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Introduction

This document is a type C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);

— health and safety bodies (regulators, accident prevention organizations, market surveillance etc.).

Others can|be affected by the level of machinery safety achieved with the means of the documenthy|the

above-me

— machine users/employers (small, medium and large enterprises);

— machi

— servic¢ providers, e.g. for maintenance (small, medium and large enterprises);
— consutners (in case of machinery intended for use by consumers).

The above{mentioned stakeholder groups have been given the possibility'to participate at the draf

process of

The machi
are covere

When reqyirements of this type-C standard are different.from those which are stated in type-4

type-B sta

the other dtandards for machines that have been designed and built according to the requirement
this type-( standard.”

This docurpent is intended to be applied with@t least one of the other relevant parts (ISO 16092-2

mechanica

Vi

ioned stakeholder groups:

e users/employees (e.g. trade unions, organizations for people with special-needs);

this document.
hery concerned and the extent to which hazards, hazatdous situations or hazardous ev¢

1 are indicated in the Scope of this document.

hdards, the requirements of this type-C standard take precedence over the requirement

| presses, ISO 16092-3 for hydratlic presses and, ISO 16092-4 for pneumatic presses).

[ing

ents

\ or
s of
s of

for
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Machine tools safety — Presses —

Part 1:
General safety requirements

1

Thi
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of this document.

Thi
the

The
maf

high speed machines with a sifigle operator producing small workpieces to large relatively

ma
Thi
a)
b)
‘)

Scope

ertaking the design, manufacture and supply of presses which are intended toswork co
erial partly of cold metal, but which can be used in the same way to work other/sheet ma
iboard, plastic, rubber, leather, etc.).

E1 The design of a machine includes the study of the machine itself, taking into account 3
‘life” of the machine mentioned in ISO 12100:2010, 5.4, and the drafting,ef.the instructions relat
e phases.

requirements in this document take account of intended use, as defined in ISO 12100;
Vell as reasonably foreseeable misuse, as defined in ISO 12100:2010, 3.24. This documen
ss to the press from all directions, deals with all significant hazards during the variou
life of the machine described in Clause 4, and specifies'the safety measures for both th
other exposed persons.

E2  Allsignificant hazards means those identified or associated with presses at the time of the

5 document applies to presses which camfunction independently and can also be used as
design of presses which are intendedtobe integrated in a manufacturing system.

covered presses transmit force ymechanically to cut, form, or work cold metal or ¢
erials by means of tools or diés attached to or operated by slides/ram in range in size

hines with several operaters and large workpieces.

5 document does not'cover machines whose principal designed purpose is:
metal cutting by-guillotine;

attaching afastener, e.g. riveting, stapling or stitching;

bendingor folding by press brakes or folding machines;

5 document specifies technical safety requirements and measures to be adepted By persons

d metal or
ferials (e.g.

11 phases of
ed to all the

2010, 3.23,
[ presumes
5 phases of
e operator

publication

a guide for

ther sheet
from small
Klow speed

d)

straightening;

e)
f)
g)
h)
i)
j)
k)

©IS

turret punch pressing;
extruding;
drop forging or drop stamping;

compaction of metal powder;

single purpose punching machines designed exclusively for profiles, e.g. used in the construction

industry;
spot welding;

tube bending;

02017 - All rights reserved
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1) working by pneumatic hammer.

This document does not cover hazards related to the use of presses in explosive atmospheres.

This document covers the safety requirements related to the use of programmable electronic
systems (PES) and programmable pneumatic systems (PPS).

This document is not applicable to presses which are manufactured before the date of its publication.

This document deals with the common significant hazards, hazardous situations and events relevant
to presses and ancillary devices which are intended to work cold metal or material partly of cold metal

4 _Tlha

(see Claus
clause and

Specific hal
and ISO 16
2 Norn

The followj
constitutey
undated reg

ISO 230-5:
ISO 7731, K

ISO 4413:7
component

ISO 4414:2
component

[SO 11428,
IS0 12100:

ISO 13732
responses

[SO 13849
[SO 13850,

[SO 13851
principles

ISO 13854

pa | £ A€ £+ £for H i £, dafs Jd3
T TS aoTueTIc aCTIC S e COTITITUTT Sarc Ty T CuIT CIIICTICS 10T proSSTCS—aCTTCU 1T

shall be used in connection with other parts of the ISO 16092 series.

zards which are related to the type presses used are dealt with in ISO 16092-2, 1SQ,160¢
092-4.

ative references

ing documents are referred to in the text in such a way that some-or all of their con
requirements of this document. For dated references, only the“edition cited applies.

000, Test code for machine tools — Part 5: Determinationof-the noise emission
'rgonomics — Danger signals for public and work areas.>= Auditory danger signals

010, Hydraulic fluid power — General rules and_ safety requirements for systems and {
3

010, Pneumatic fluid power — General rules and safety requirements for systems and {
3

Ergonomics — Visual danger signals:2- General requirements, design and testing
2010, Safety of machinery — General principles for design — Risk assessment and risk reduc

£1:2006, Ergonomics of the) thermal environment — Methods for the assessment of hu
o contact with surfaces.—~Part 1: Hot surfaces

(all parts), Safety.ofmachinery — Safety-related parts of control systems
Safety of machinery — Emergency stop function — Principles for design

2002, Safety of machinery — Two-hand control devices — Functional aspects and de

1996, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

his

2-3

[ent
For

ferences, the latest edition of the referenced document (including any amendments) applies.

heir

heir

fion

nan

5ign

ISO 13855:2010, Safety of machinery — Positioning of safeguards with respect to the approach speeds of
parts of the human body

ISO 13857:2008, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower limbs

ISO 14119:2013, Safety of machinery — Interlocking devices associated with guards — Principles for

design and

selection

[SO 14120:2015, Safety of machinery — Guards — General requirements for the design and construction of
fixed and movable guards

ISO 14122 (all parts), Safety of machinery — Permanent means of access to machinery
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ISO/TR 11688-1, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60947-5-8, Low-voltage switchgear and controlgear — Part 5-8: Control circuit devices and switching
elements — Three-position enabling switches

IEC 61496-1:2012, Safety of machinery — Electro-sensitive protective equipment — Part 1: General
requirements and test

IEC 614’9(} 2-2013, Suj“ct U_Ir IIleI’ll'llCl_)/ Elcbtl U JCllol'tl'VC Pl Uthtl’VC C%ul’[]l'lcllt lnul t 2
reqyiirements for equipment using active opto-electronic protective devices (AOPDs)

IEC
req

3

For
ISO

ISO

31

3.1
pre
mag

(e.g

3.1
me
prej
me
tot

Not

61496-3, Safety of machinery — Electro-sensitive protective equipment — Part 3:
Llirements for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOI

Terms and definitions

the purposes of this document, the terms and definitions(given in ISO 12100
13849-1:2015 and the following apply.

and IEC maintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://wwwiso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

Groups of presses defined in the different-parts of the ISO 16092 series

1
SS

hine designed or intended to transmitenergy to a tool/punch (3.2.13) for the purpose of t
forming or shaping) of cold metal'or material partly of cold metal between the tools

2
chanical press

s (3.1.1) designed or intended to transmit energy from a prime mover to a tool/punch
hanical means using.a/clutch mechanism which transmits torque to impart motion of th
he slide

1 to entry: See Eigure 1.

Particular

Particular
PDDR)

:2010 and

dresses:

he working

(3.2.13) by
e flywheel

©IS
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Key

Ul s W N =

Figure 1] — Example of a friction clutch (partrevolution clutch) press (tools area safeguards

3.1.3

B W N -

flywhegl guard

friction| clutch, part revolution clutch
flywhegl
motor pulley
belt

mechanical servo press

press (3.1.1
a servo dri

Note 1 to entry: See Figure 2.

O 0 N O

not shown)

slide

slide flange, tool holder
bolster/bed-plate

bed

) designed or intended te-transmit energy to a tool/punch (3.2.13) by mechanical means uging
ve mechanism witheut/clutch mechanism to generate torque to impart motion to the slid¢

© ISO 2017 - All rights reserved
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Key

1 |frame

2 |slide/ram (3.2.12)

3 |bolster

4 |servo drive (controller)
5 |servo motor

6 |mechanical brake

7 |gear

3.14

hydraulic press

Figure 2 +— Example of a mechanical servo press

press (3.1.1) designed or(intended to transmit energy by linear movement between closing topls (3.2.15)

by hydraulic means

Note 1 to entry: Such energy is produced by the effects of hydrostatic pressure (see Figure 3).

© IS0 2017 - All rights reserved
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Key

1 frame

2 slide/rqm (3.2.12)
3 main cyflinders

4  bolster

5 ejector|— slide

6  cushio} — bed

3.1.5
pneumati¢ press

5/

Figure 3 — Example of a down-stroking hydraulic press

press (3.1.1]) designed or intended to transmit energy by linear movement between closing tools (3.2{15)

by pneumj‘:ic means

Note1toe

ry: Suchéenergy is produced by the effects of aerostatic pressure (see Figure 4).
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|
T
i
I
2 — |
! |
! | |
L | |
T
L
LTJFTJ I'
I
Pp—
4 Hla
T
1 —+F—
Key
1 [frame
2 |main cylinder
3 |slide/ram (3.2.12)
4 |bolster
Figure 4 — Example of a down-stroking pneumatic press
3.2| General terms used for parts of a press used in the ISO 16092 series
3.211
tools area
arep between moving tools (3.2.15), moving slide, moving die cushions (3.2.6), workpiece eje
3.2)2
andillary device
any|device intended forise within the press tools (3.2.15) and integrated with the press (3.1l
Note 1 to entry: Examples of these devices are tools/workpiece lubrication systems, load and unload
systpm (3.2.3).
3.213
trapsfer.system

inte

grated device(s) of the press (3.1.1) which moves a material/workpiece through the tools

Ctors

1)

hnd transfer

irea (3.2.1)

Note Tto entry: Transfer system is also Known as ' feeder system’ or 'robot transier system .

3.24
dead centre
point at which the tool/punch (3.2.13), during its travel, is:

— either nearest/closest to the die (generally, it corresponds to the end of the closing stroke), known

as bottom dead centre (BDC);

— or furthest from the die (generally, it corresponds to the end of the opening stroke), known as top

©IS

dead centre (TDC)

02017 - All rights reserved
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3.2.5
die

fixed part of the tool (3.2.15)

3.2.6

die cushion
accessory for a die (3.2.5) which accumulates and releases, or absorbs, force as required in some press
(3.1.1) operations

3.2.7

early opening interlocking guard

guard ass
the tools a
interrupt t

rea (3.2.1) has ceased, prevents any dangerous movement when it is opened and does
he operating cycle (3.4.4)

Note 1 to entry: For example, a guard is opened when any dangerous phase of a closing strokehas passed

does not int

3.2.8

errupt the operating cycle.

guard locking

measures
hazardous

3.29

inching de
control dej
only a limi

[SOURCE: 1

3.2.10
part detec
device whi

0 maintain an interlocking guard in the closed position until the’risk of injury from
machine functions (3.4.3) has ceased

vice
ed amount of travel of a machine element

SO 12100:2010, 3.28.9]

tor
ch detects the workpiece and/or the.¢correct position of the workpiece and which permit]

prevents the initiation of the stroke

3.2.11
position s

witch

switch whiich is operated by a moving part of the machine when this part reaches or leavg

predeterm|

3.2.12
slide/ram
main recip

3.2.13
tool/punc
moving pa

3.2.14
tool prote

ined position

Focating press(3.1.1) member which holds the tool/punch (3.2.13)

h
t-of the tool (3.2.15)

ciated with an interlocking device which, if opened when any dangerous movemenft in

not

and

the

Fice, a single actuation of which, together with the control system of the machine, permits

S or

S

ctive device

device which protects the tool/punch (3.2.13) against damage by stopping the stroke or by preventing

its start

3.2.15
tool

combination of tool/punch (3.2.13) and die (3.2.5)

© ISO 2017 - All rights reserved
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3.2.16

closed tool

tool - closed

tool (3.2.15) designed and constructed to be inherently safe

Note 1 to entry: See Figure B.1.

3.2.17

electro-sensitive protective equipment
ESPE

assembly of devices and/or components working together for protective tripping or presence-sensing
purposes comprising:

— |a sensing device;

— |controlling monitoring (3.3.1) devices;
— |output devices;

— |all interconnecting wiring

[SOPRCE: ISO 13855:2010, 3.1.4, modified — “at minimum” was deletedin the first part of theg definition,
and|the last list item replaced by 2 list items.]

3.2{18
actlve opto-electronic protective device
AOPD
devjice whose sensing function (3.4.3) is performed bycopto-electronic emitting and receivirlg elements
detgcting the interruption of optical radiation, generated within the device, by an opaque object present
in the specified detection zone

Note 1 to entry: IEC 61496-2 gives detailed proyisions.

3.2{19

blapking
optjonal function (3.4.3) that permitS an object of a size greater than the detection capaHllity of the
AORD (3.2.18) to be located within the detection zone without causing an OFF-state of the oytput signal
swikching device(s) [0OSSD(s)]

Note 1 to entry: Fixed blanking is a technique wherein the locations of the blanked areas of the detecfion zone do
not fhange during operation. The detection capability of the other parts of the detection zone remainsjunchanged.

Notg¢ 2 to entry: Eleating blanking is a technique wherein the blanked area of the detection zone|follows the
location of a moyving object(s) during operation. The detection capability of the other areas remains ynchanged.

3.2]20
actjve opto-electronic protective device responsive to diffuse reflection
PDDR

W0 gTtHICToN v Oy-OPTO—Cree ‘:;‘3"“"
that detects the diffuse reflection of optical radiations generated within the device by an object present
in a detection zone specified in two dimensions

)

[SOURCE: IEC 61496-3:2008, 3.301]

3.2.21

presence-sensing device

PSD

electro-sensitive protective equipment (ESPE) (3.2.17) which uses electro-sensitive means or a pressure-
sensitive equipment (PSPE) which uses pressure-sensitive means to determine the presence of a
specified object within a detection zone

3.3 General terms used for control functions for presses

© IS0 2017 - All rights reserved 9
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3.31

monitoring

safety function (3.4.3) which ensures that a safety measure is initiated if the ability of a component or
an element to perform its function is diminished, or if the process conditions are changed in such a way
that hazards are generated

3.3.2

muting

temporary automatic suspension of a safety function(s) (3.4.3) by safety-related parts of the control
system during otherwise safe conditions in the operation of a machine

3.3.3
overall system stopping performance
overall response time

time occuifring from actuating the protective device to the cessation of hazardous motion; or to|the
press (3.1.1) assuming a safe condition

3.34
reset
function (3]4.3) within the safety-related part of control system (SRP/CS) used-te'restore manually|one
or more safety functions before re-starting a machine

3.4 Operating modes and control functions

3.4.1
operating/mode
specific manner of operation of a press (3.1.1) or press production system determined by the conitrol
system

Note 1 to entry: For specifications on safety facilities aid~security measures relating to different operating
modes, see {lause 5.

3411
OFF
operating mode (3.4.1) in which the press (3.1.1) is rendered inoperative

3.4.1.2
setting
INCH
JOG
operating mode (3.4.1) inavhich adjustments are performed

Note 1 to enftry: Setting{s-an operating mode for the purposes of installing or removing tools, adjusting the tgols,
the safeguafding and.other equipment, cleaning, inspection and maintenance where the risks associated yvith
the slide mpvement are adequately reduced by continuous actuation of a control device by the operator|and
safeguardirlg feature to restrict the motion of the slide (for example, a slow speed motion or an intermitjtent
motion of tHelslide).

3.4.1.3
single cycle
operating mode (3.4.1) for single cycle (3.4.4) operation, with manual loading and unloading

Note 1 to entry: Each operating cycle of the slide/ram (3.2.12) shall be positively actuated by the operator.

3414
automatic cycle
operating mode (3.4.1) where the slide/ram (3.2.12) repeats continuously or intermittently

Note 1 to entry: All functions (3.4.3) are achieved without manual intervention into the danger zone after
initiation.

10 © IS0 2017 - All rights reserved
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3.4.1.5

single cycle with AOPD single break

PSDI single break

operating mode (3.4.1) where an AOPD (3.2.18) is used for cycle (3.4.4) initiation after clearing the AOPD
following a single interruption for manual loading and unloading

Note 1 to entry: PSDI means presence-sensing device initiation.

3.4.1.6

single cycle with AOPD double break
AOPD double break

PSI)I double break

opelrating mode (3.4.1) where an AOPD (3.2.18) is used for cycle (3.4.4) initiation after clearing the AOPD
follpwing a double interruption for manual loading and unloading

Note 1 to entry: PSDI means presence-sensing device initiation.

3.4{2
opdrating mode selection device
facility consisting of an access, selection and activation system for manual selection of thg machine’s
opelrating mode (3.4.1), to which only a restricted group of persons has-access

Note¢ 1 to entry: See 5.4.3.

3.4]3
funiction
opefration of a machine or a part of a machine which is specific or required for the intended machine task

3.444
cycle
conjplete movement of the slide and other devices of the press (3.1.1) used for production (e.g. cushions,
wotkpiece ejectors) including feeding and.rémoval of the material or workpiece:

— [for hydraulic or pneumatic pressesior mechanical servo presses, along a programmed njotion path
from the initial start position back to the same position, or

— |for mechanical presses withclutch, from the cycle start position [normally top dead ceritre (3.2.4)]
through to bottom dead-centre (3.2.4) back to the cycle stop position

4 [List of significant hazards

Thip clause contains all significant hazards, hazardous situations and events as far as thely are dealt
with in this do€uiment, identified by risk assessment as significant for the machines defined ip the scope
and which require a specific action to eliminate or reduce the risk:

Thegse hazards are listed in Table A.1.

Parfticular attention 1s given to hazards dealing with the rollowing:

— crushing and shearing between moving parts such as tools, slide, ejectors, components mounted in
the die to perform specific functions (see Table A.1);

— entanglement on or drawing into moving parts of the machine, guards, motor and drive machinery,
mechanical handling device (see Table A.1);

— ejection of machine components (see Table A.1).
Main danger zones are the following:
— tools area with moving parts;

— mechanical handling device.
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5 Safety requirements and/or measures

5.1 General

The methods or measures to be implemented to eliminate the significant hazards or reduce their
associated risks are detailed in this clause in the following manner:

— basic design considerations for major press components or systems (see 5.2);

— safeguarding against mechanical hazards in the tools area under different modes of production
(see 5.3

— protection against hazards due to control system or control component failures (see 5.4);

— safegubprding against hazards which can occur during tool-setting, trial strokes, mainterfance pnd
lubricdtion (see 5.5);

— safeguprding against other hazards (see 5.6 to 5.8).
5.2 Basic design considerations
5.2.1 Hydraulic and pneumatic systems — Common features

5.2.1.1 The general requirements in ISO 4413 and ISO 4414.:shall be taken into consideration in
designing hydraulic and pneumatic systems, which shall comply> with the particular requirements in
5.2.2 and 5]2.3.

5.2.1.2 Hjlters, pressure regulators, and low pressure €ut-off arrangements shall be provided.

5.2.1.3 Pressure control devices shall be provided to ensure that the permitted range of working
pressure isfmaintained.

5.2.1.4 Pressurized transparent bowls (e.g. glass, plastic) shall be protected to prevent injury from
projection pf fragments, without affecting visibility.

5.2.1.5 All piping, pipe fittings; passages, surge or storage tanks and cored or drilled holes shall be free
from burrg or foreign matter which might cause damage to the system. See 1SO 4413:2010, 5.4.6.4 and
1SO 4414:2010, 5.4.5.4.

5.2.1.6 Hach run of\piping shall, where practicable, be continuous from one piece of apparatup to
another.

Precautions shall be taken to prevent damage by thermal expansmn ngld p1p1ng shall be secu rely
supported|a e 3 ' ] (ing
of flexible pipes and hoses used to carry flulds Such kinking can cause traps Wthh prevent the fluid
exhausting.

5.2.1.7 Where a drop in pressure could lead to unintended dangerous motion of the slide/ram, flexible
piping shall not be used. Pipes and pipe connections shall be chosen to prevent such a loss of pressure.
Such pipe connections shall not be made with compression fittings, glued rings or similar devices. They
shall be made by means of positive connecting joints, or by the welding of two fitted surfaces.

5.2.1.8 Operating valves shall not depend on connected piping for support, e.g. be fitted to a mounting
plate or to the cylinder. This is to avoid undesirable effects from vibration which might affect both valves
and piping.
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5.2.1.9 Control valves and other control components (e.g. regulators and manometers) shall be
mounted in positions which provide accessibility and avoid damage (see ISO 4413:2010, 5.3).

5.2.1.10 Where valves are manually or mechanically (as distinct from electrically) operated, the
arrangements for restoring the valves shall be positive, i.e. when the actuator of the valve is released, the
valve shall automatically move to the safe position. See also 5.4.6.

5.2.2 Pneumatic systems

5.22.1

Pneumatic systems which include air receivers or air reservoirs shall be Hpc‘igned and

con
and
of t

structed so that the system decompresses to ambient when the pressure generating uif
the stored energy shall not allow the initiation of a further cycle. If this is not practicabl
he circuit which are maintained under pressure shall be supplied with a manual diseharg

is stopped
e, the parts
b valve and

beaf a clear indication (by means of a descriptive plate) of the hazard. See ISO 44142010, 5.2,8.

5.2 automatic

med

2.2  Where valves or other parts of the press control system require lubsication, visible
ins of lubrication shall be provided to introduce the oil into the air line.in suitable form.

5.2
valy

2.3 Where silencing systems are fitted, they shall be provided and installed in accordanice with the
e manufacturer's instructions for use in safety systems and shall-not affect safety functiors.

[72)

5.2]2.4 Water separators shall be provided.

5.2{3 Hydraulic systems
5.2
pun
eva

W hydraulic
or a self-

3.1 Suitable pressure relief valve(s) shallsbe provided in hydraulic systems having
iped supply. Means shall be provided to.release trapped air either by a bleed device
Cuating system.

5.2/3.2 Hydraulic systems shall be-designed so that escaping fluid does not cause injury.

5.2{3.3 Hydraulic systems whieh include accumulators shall be designed and constructed [so that the
system decompresses to ambient when the pressure generating unit is stopped and the stofred energy
shall not allow the initiation”of a further cycle. If this is not practicable, the parts of the cifcuit which
are |maintained under pressure shall be supplied with a manual discharge valve in addition tp the other
devjces required by¢standards or rules concerning accumulators (relief valves, gauges, etc.)|and bear a
cleqr indication (by means of a descriptive plate) of the hazard. See ISO 4413:2010, 5.4.3.2.

5.2{4 Electric systems

5.2{44 ™ The electrical system shall comply with IEC 60204-1.

5.2.4.2 The designer of a press shall consider whether the limits of the electrical supply, the physical
environment and the operating conditions of some components are different to those in IEC 60204-
1:2016, 4.3 and 4.4. In this case, the choice of the relevant components shall be made in this respect.

5.2.4.3 The protection for the operator interface and press-mounted control devices shall be in
accordance with [EC 60204-1, at least IP 54.

5.2.4.4 Enclosures of control gear (except regenerative resistors) shall provide protection in
accordance with IEC 60204-1, at least IP 43.

NOTE IP 54 is recommended.
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5.3 Mechanical hazards in the tools area

5.3.1 General

The major danger zone at presses is the tools area and preventive measures shall be taken to deal
with the relevant hazards. This document indicates in 5.3 to 5.5 how the danger zone at the tools and
associated areas, such as moving die cushions and workpiece ejectors and transfer systems, shall be
safeguarded. PL tables in the relevant parts of the ISO 16092 series list the safeguarding methods,
including mode of production/mode of operation and the requirements for the design of the control and
monitoring system:

— single |cycle: manual feed or removal (see the relevant PL table in the relevant parts “of |the
ISO 16092 series);

— automptic cycle: solely automatic feed and removal (see the relevant PL table in the relevant parts
of the SO 16092 series).

5.3.2 Safeguarding measures

5.3.2.1 Spfeguarding measures which are appropriate for the protection ef‘anly exposed person atjthe
tools area ghall be one or more of the following:

a) closed|tools (see 5.3.2.3,5.3.2.5));

b) fixed gnclosing guards (see 5.3.2.3,5.3.2.6));

c) interlocking guards with or without guard locking (see$.3.2.7 to 5.3.2.10, 5.3.2.13 and Annex 0);

d) control guards with or without guard locking (see 5:3.2.7 to 5.3.2.10, 5.3.2.13 and Annex D);

e) early gpening interlocking guards with or without guard locking (see 5.3.2.7 to 5.3.2.10, 5.3.2.13
and Arnex D);

f) electrg-sensitive protective equipment,;{(ESPE) using active opto-electronic protective devijces
(AOPDE) (see 5.3.2.11, 5.3.2.13, and Annex D);

g) two-hand control devices (see 5(3.2.12, 5.3.2.13 and Annex D);
h) hold-tg-run control devices((see ISO 12100:2010, 6.2.11.9) with a slow closing speed (see 5.5.8)

5.3.2.2 The selected eombination of safeguarding measures described in 5.3.2.1 shall protect
all exposedl persons, ife’~those who may gain access to the danger zone during operation, setfing,
maintenanfe, cleaning@nd inspection activities.

5.3.2.3 Wherte\a press is intended to be manually loaded and/or unloaded, the safeguarding method
shall not rdlysolely on the use of closed tools or fixed enclosing guard(s) unless the closed tools or flxed
enclosing guard(sJ1s used I a press designed for a Single Specilic purpose |see 7.4.Z mj and n)JJ.

5.3.2.4 If the work performed on the press requires access to the danger zone from more than one
side, safeguarding shall be provided on each side.

5.3.2.5 The openings and the corresponding safety distances of closed tools (see Annex B) shall
meet the requirements laid down in ISO 13857:2008, Table 4 or the opening shall not exceed 6 mm.
Any additional crushing hazard outside the closed tools shall be avoided according to ISO 13854:1996,
Table 1.
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5.3.2.6 Fixed enclosing guards shall comply with ISO 14120. They shall be firmly secured to the
machine, another rigid structure or the floor. The feed discharge or any other opening(s) shall comply
with ISO 13857:2008, Table 4.

5.3.

2.7

Interlocking guards, early opening interlocking guards and control guards shall comply with

ISO 14120 and prevent, in conjunction with fixed guards, access to the danger zone in the tools area,
during any dangerous movement. Initiation of the stroke shall be prevented until the guard gate is closed.
The associated interlocking devices shall be designed and constructed in accordance with ISO 14119 and
the safety-related parts of the control system shall conform to the relevant parts of the ISO 16092 series.
Control guards shall also conform to ISO 12100:2010, 3.27.6 and 6.3.3.2.5.

5.3
an g

5.3
und
med
plad
this

Corjtrol guards shall only be used when the opening stroke length'is equal to or less than 6

the
ope

5.3
a)

b)

5.3

b)

2.8 Where an interlocking guard or a control guard has an early opening feature, it shall
arly opening interlocking guard.

2.9 When using an interlocking guard as a control guard, it shall not-be possible
etected between the guard and the danger zone. This can be prevented usingadditional sg
ins. These additional safeguarding means shall either be an AOPD (type.4) or a fixed gu
e permanently (e.g. by welding) or an interlocking guard in accordance with ISO 14119:2
guard is only actuated during tool-setting, trial or maintenance.

depth of the press table is equal to or less than 1 000 mm. The'control guard(s) shall be se
n (e.g. by spring or counterweight) to avoid gravity fall which can cause unintended cycl¢

2.10 The guards mentioned in 5.3.2.7 shall be proyided:

either with guard locking, to prevent the opening of the guard gate until any dangerous
in the tools area has ceased; guard locking.devices shall fulfil ISO 14119:2013, 6.2.2;

or without guard locking, but designed to bring the dangerous movement to a stop
danger zone can be reached.

2.11 ESPE using AOPDs in the‘form of light curtain shall comply with the following.

AOPDs shall conform to(type 4 of IEC 61496-1:2012 and be designed and constructed
to IEC 61496-2:2013. Deactivation of the AOPD by the operating mode selection devicg
switch off the indicator lights of the AOPD and their output signal switching devices (OS

Access to the-danger zone shall only be possible through the detection zone of the
Annex C). Additional safeguarding shall prevent access to the danger zone from any othe
the remaifing openings shall follow the corresponding values of ISO 13857.

On sides of the press from which the press is operated in production mode, where it is
remain undetected between the detection field of AOPD and the danger zone of the press

function as

to remain
feguarding
hrd kept in
013, 5.4, if

D0 mm and
curely held
initiation.

movement

before the

according
-shall also
SD).

AOPD (see
- direction;

possible to
with a gap

exceeding 75 mm, additional safeguarding means shall be provided (see Figure C.1).

d)

These additional safeguarding means shall either be an AOPD (type 4) or a fixed guard kept in place
permanently (e.g. by welding) or an interlocking guard in accordance with I1SO 14119:2013, 5.4, if

this guard is only actuated during tool-setting, trial or maintenance.

On sides of the press from which the press is not operated in production mode, the AOPD shall not

be used for cycle initiation.

It shall not be possible to initiate any hazardous movement while any object is detected by the AOPD.
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e) The press manufacturer may provide AOPD blanking options operable only by key operated
or key lockable or equivalent secure means, according to IEC 60204-1:2016, 9.2.3.5. The press
manufacturer may provide the following AOPD blanking options.

1) AOPD operating by reflecting the transmitted light beam back along its own path comprising:

an additional reflector(s) (blanking reflector) placed in the detection zone;
additional safeguarding, e.g. fixed guard(s);

the blanking reflector and additional safeguarding mounting.

2) Nd

In bot

n-retro-reflective AOPD with blanking zone comprising:
additional safeguarding, e.g. fixed guards;

the additional safeguarding mounting.

an iten with a diameter equal to or greater than the size of the test pieece specified by

suppli
zone. |

possib
piece s

f) Where
the fol

1) Th
th

If 1
gu
pl(
to

2) TH
ta

3) TH

4) Be
fo

5) TH
pr

Th

er/manufacturer of the AOPD to be undetected by the AOPD within theiwvhole of the detec
n addition, the additional safeguarding shall be so designed and-positioned that it is
e to reach the danger zone without detection. The shape, material and length of the
hall conform to IEC 61496-2.

the AOPD is also used for cycle initiation, either single 6r double break (see also Anne
owing shall be considered.

e height of the press table shall be equal to or mprethan 750 mm above the standing lev
e operator.

he table is less than 750 mm in height, this-height shall be achieved by the use of an additi
ard(s); this guard and all other guards(preventing access to the tools area shall be kep
ice permanently, e.g. by welding, or by-the use of an interlocking guard. It shall not be poss
stand between the physical barriétand the table or tools, or beside the table or tools.

e opening stroke length shall be equal to or less than 600 mm and the depth of the p
ble shall be equal to or lessthan 1 000 mm.

e detection capability-shall not exceed 30 mm (see Table D.1).

fore the first cycle“initiation, the reset function(s) shall be actuated (e.g. push but
ht-pedal).

e possibility-to initiate the press motion upon clearing of the AOPD shall be limited to
p-set time,

is.maximum time which can be pre-set shall not exceed 30 s starting from the end of]

pr

h options, the configuration of the additional reflector(s)/blanking zgne’ shall not allow

the
[ion
not
test

[ C),
b] of

nal
t in
ible

€SS

ton,
the

the

pvidus operating cycle.

If the time of reinitiation of the press motion exceeds the pre-set time, a manual reset of the
cycle initiation function shall be required.

6) Ifthereis morethan one AOPD safeguarding the press, only one of them at the point of operation
place shall be selected for cycle initiation at any one time.

5.3.2.12 For two-hand control devices as operator safeguard used in production mode the following

applies:

a) Two-hand control devices shall conform to type III C in ISO 13851:2002.

16
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b) When a press has a horizontal access to the hazard zone of more than 650 mm, two-hand control
devices shall not be provided as the sole safeguarding (see Figure 5 for situation with horizontal
access to hazard zone of equal or less than 650 mm).

The access to the hazardous area shall be restricted either by:
— guards conforming to 5.3.2.1 b) or c¢); or

— ESPEs using AOPD conforming to type 4 of IEC 61496-2 or AOPDDR conforming to type 3 of
IEC 61496-3 (see Annex D).

retr-safety-related—stopfunetio 3 O PL tables
in the relevant parts of the ISO 16092 series.

c) |The number of two-hand control devices in operation shall correspond to the number of operators
(see 5.4.3.4).

1
/ 2
/ g
9, //
- Lo 4
/
P 5
S
2 / 7 Z é// |
| 6
- 5650 . 7
Key
1 |back guard 5 minimum distance
2 |side guard 6  two-hand control device
3 |presstable 7  front guard with aperture restriction
4 |hazard zone

Figure 5 — Two-hand control device, case of a press with a horizontal access to the hazard zone
of equal or less than 650 mm

5.3/2.13Interlocking guards without guard locking, control guards without guard locking, eatly opening
intdrlocking guards without guard locking, ESPE using AOPDs and two-hand control devides shall be
plagedin such a position that the operator cannot reach the danger zone before any dangerousfmovement
in the tools area has ceased. Calculation of this minimum distance shall be based on the overall response
time of the press coming to a stop and on the speed of movement of the operator. See ISO 13855 and
Annex D.

When the safeguarding devices are mechanically attached to the press and their position can be altered,
the devices shall, in order to maintain the minimum distance, be interlocked or capable of being locked
in position, so that they can only be moved with the use of tools or keys.

5.3.2.14 When persons can remain in the hazardous zone(s) without being visible to the operator,
a means to prevent restart shall be provided, for example, a presence-sensing device or door closure
inhibition by captive keys. The means shall conform to required performance level given in PL tables in
the relevant parts of the ISO 16092 series.

© IS0 2017 - All rights reserved 17


https://standardsiso.com/api/?name=7679e4ed171e53f30082d6f71a728c51

IS0 16092-1:2017(E)

5.3.3 Other safety requirements

5.3.3.1 The press shall be designed and constructed so that tools can be secured to the press in such a
way that no hazard can arise in the event of a single component fault or power failure.

5.3.3.2 All fastenings on the press, such as screws, nuts or glue joints, shall be assembled in such a way
that parts do not loosen and cause injury.

5.3.3.3 The means of manual adjustment, e.g. to the stroke or slide adjustment, or speed change, the

alteration
by means s

5334 (
the leading

If the lead
device and

a) either
hazard
switch

pedals]

b) or an

from if
handli

5.3.4 Re

Where the
them [see :

5.3.5 Re

Where the
the guards
escape relg

5.3.6 Pr

Where the
restraint d
necessary

NOTE

fwhich can cause a h:\7:n'd, shall have a reliable ln(‘l(ing device which nn]y allowss ad}'ncf

uch as a tool, a key or an electronic password.

n automatically running presses with handling devices which are an integral part.of'the p
edge of the coil shall be automatically guided into progression tools, where itds practicab

ng edge of the coil cannot automatically be guided during loading through the hand
the progression tools, the manufacturer shall provide the handling deviees with:

A hold-to-run control device with three positions and slow speed.fléss than 33 mm/s of]
ous movement). The hold-to-run control device shall consist of.a single button/foot-p¢
and shall fulfil the requirements for enabling devices defihed in IEC 60947-5-8. For f
switches, the force shall not exceed 350 N for switching from position 2 to position 3;

nching device. These devices shall be operational when any guard on the press is mo
s protective position, so that the leading edge can be'manually guided by the use of ancil
hg devices (grips, tongs, magnetic holders).

Jease of trapped persons between the tools

Fe is a risk of persons being trapped between the tools, means shall be provided to rele
|Iso 7.4.2 t)], e.g. using a mechanical slide adjustment system.

lease of persons trapped inside enclosed areas

from inside the enclosed-area. Guards with locking devices shall be provided with eithe
ase or emergency reledse according to 1SO 14119:2013, 5.7.5.2 and 5.7.5.3.

evention of gravity fall during maintenance or repair

‘e is a riskof injury (force exceeding 150 N) from a gravity fall of the slide/ram, a mechan
vice, e.g;a scotch, safety block or slide locks, shall be provided for use during repair or
ntervention between the tools other than normal manual feeding.

ent

eSS,
e.

ling

the
pdal

pot-

ved
ary

ase

e is a risk of persons beihg/trapped inside enclosed areas, means shall be provided to open

" an

ical
any

the

moving tool

[hetisk of injnrv does not occur hetween the tools of an np-cfr‘nking press but can occur helow

Where the device is not capable of absorbing the entire press force, it shall be interlocked to the press
control, so that a closing stroke cannot be performed while the device is in position, and the press
slide/ram is retained in the upper position (see ISO 14118).
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5.4 Control and monitoring system

5.4.1 Control and monitoring functions

5.4.1.1 Overview

This subclause applies to all safety-related components which directly or indirectly control or monitor

the

5.4

ISO
par

[EC
ISO
ISO

5.4
init

a)
b)
‘)
d)
€)
f)
g)

5.4
req

function of moving parts of the press or its tools.

1.1.1 General

13849 (all parts) shall be applied for safety-related electrical, hydraulic, pneumaticand 1
s of control systems.

60204-1 shall be applied for the electrical equipment.
4413 shall be applied for the hydraulic fluid power systems.

4414 shall be applied for the pneumatic fluid power systems.

1.1.2 Control systems shall be designed in such a way that controls shall be re-actuated
ate any hazardous functions after a stop has been initiated byzany of the following:

changing the mode of control or operation;

an interlocking guard has been opened and closed;

a manual reset of a safeguarding device;

an operating power failure;

a primary pressure failure;

after actuation of tool protective device or part detector;

insertion of an interlocked.mechanical restraint device.

1.1.3 In the event of an‘actuation of an interlocking guard, ESPE, a separate manual reset]
lired to permit restarting:

if a person cappass through an interlocking guard;
if an ESPEtusing the AOPD used for cycle initiation is not interrupted in a pre-set time;
if an ESPE using the AOPD is interrupted during any dangerous movement in the cycle;

ifan ESPE using the AOPD is interrupted on either sides or rear of the press from which

mechanical

in order to

function is

he press is

TIot operated:

The reset control device shall be within viewing distance of the danger zone, but out of reach from the
danger zone and

be provided through a separate and manually operated device (e.g. push button),
only be achieved if all safety functions and safeguards are operative,

not initiate motion or a hazardous situation by itself,

be by deliberate action,

enable the control system for accepting a separate start command, and

© IS0 2017 - All rights reserved
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— each manual reset operation shall only be effective after an activation (raising edge signal) or de-
activation (falling edge signal) of the corresponding reset control device.

There shall not be more than one reset control device for each detection zone. If the press is safeguarded
by means of side and back AOPDs, a reset control device shall be provided on each detection zone.

Any manual reset function shall not be delayed and have an immediate effect.

5.4.1.1.4 This subclause applies to presses fitted with protective devices or guards of the following
types, namely:

— ESPE ysing AOPDs or AOPDDRs;

— interlogcking guards and control guards;

— two-hand control devices used in production mode.

If a fault odcurs in the safety-related parts of these protective devices or control system, then:
a) anuniptended start-up shall not be possible;

b) the saffe functioning of the protective device shall be maintained;

c) itshallbe possible to stop the machine during the dangerous moyeément;

d) the control system shall stop the machine immediately duringthe dangerous phase of the closing
stroke|or, at the latest, at the end of the operating cycle;

e) the cmﬁtrol system shall prevent any initiation of the negtoperating production cycle until the fpult
is elimjinated.

In order to|meet these requirements, the safety-related parts of the control systems shall conform t¢ PL
tables in tHe relevant parts of the ISO 16092 series:

This subclpuse does not apply to presses_solely used with automatic feed and removal working in
automatic ¢ycle and fitted with an interlocking guard with guard locking (see 5.3.1).

5.4.1.1.5 |Where a press is subject to considerable shock and vibration, the design of the control system
shall take ipto account the requirements of the following:

a) SO 12[100:2010, 6.2.12.2;

b) SO 44{13:2010, 5.3.1;

c) ISO 44{14:2010,5:3.1;

d) IEC60p04-1:2016, 4.4.8 and 10.1.5.

5.4.1.1.6 “Emrergency stop function om actuation shattstop—atttrazardous rachinefurnctions; either
as stop category 0 or 1 according to IEC 60204-1:2016, 9.2.2 and comply with the requirements of
[SO 12100:2010, 6.3.5.2 and ISO 13850.

5.4.1.1.7 If a failure in one channel of a redundant system is self-revealing, i.e. the loss of the function
itself prevents the next operating cycle, further monitoring of that channel is not required.

5.4.1.1.8 Means (e.g a push button) shall be provided to bring the machine to a complete stop (i.e.
normal stop). The stop shall function as a stop category 0 or 1 according to IEC 60204-1:2016, 9.2.2.

The press's stop control shall have priority over the start controls.
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5.4.2 Muting

Muting can be provided for, ESPE using AOPDs or AOPDDRs [see 5.3.2.12 b)] and two hand control
devices. When muting is provided, the protective devices shall only be muted at a point in the opening
stroke, or when the hazardous phase of the closing stroke is passed and there is no risk of injury. Muting
shall not be allowed while hazardous movements including auxiliary movements are present within the
tooling area. Trapping points at ejectors, die cushions and blanking holders shall be taken into account.
The safeguarding system shall become operative again at least at the start of the closing stroke.

Muting shall only be provided by the following operation modes:

single cycle;
single cycle with AOPD single break;
single cycle with AOPD double break.

Muting function shall conform to PL tables in the relevant parts of the ISO 16092 series.

5.4)3 Selection devices

5.4
sing
For
con|
whyg

HOF
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appropriate and corresponding mode(s) of safeguarding is (are) selected before initiating any

5.4
e.g.
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[EC
pre

5.4
dev|
stati

3.1 Where there is a choice of operating modes, cycle initiation or safety system of thd
le stroke, inch or continuous, front or back, or front and bagk), selection devices shall b
the performance level of the selection, see PL tables of therelevant parts of the ISO 16092
frol system shall ensure that no start-up or any other hazardous movement is initiated of
n the selection device is operated.

F”’/“0” mode shall be provided to prevent initiatioh or continuation of any hazardous m
press such as slide, cushion, ejector movement:

3.2 Where one selection device is provided (e.g. selector switch or other selection
Cribed in 5.4.3.7), it shall be used to-select the operating mode together with the appro
afeguarding, which can be one orinore guards or protective devices (see 5.3.2.2). Whe
ration and mode of safeguarding.can be selected separately, the control system shall ensy

3.3
by foot pedal switch, this mode of production shall be chosen by an additional selec
rated by a separate-key or within a key locked enclosure or equivalent secure means a
60204-1:2016;-9.2.3.5. The selection of this mode shall automatically give a clear indicg
s that it shallbe used only with closed tools or fixed enclosing guards.

press (e.g.
e provided.
series. The
continued

bvement of

ﬁ‘nctions as

iate mode
e mode of
Ire that the
operation.

If a press is also intended to be used according to 5.3.2.1 a) or b) and at the same timfe operated,

fion device
ccording to
tion at the

3.4 Maultiple operator selection. If there is more than one operator at the press, s3
jce shall be provided for each operator. Where a number of two-hand controls or remo
ions are used, the press shall only be operable if the combination selected corresponds e

feguarding

ctly to the

Vq:ti)le control

co

—

bimationm physicatly commected to the press:

5.4.3.5 The access to the mode selection device shall only be possible from outside the hazardous areas.
If access to other selection devices is necessary from inside a hazardous area, no hazardous situation
shall arise due to operating the selection device.

5.4.3.6 Selector switches used for the selection of safety-related functions shall be key operated or key
lockable or have equivalent secure means, according to IEC 60204-1:2016, 9.2.3.5. The selection shall
be visible and clearly identifiable. If the key is removed, the selector switches shall be locked to avoid
unauthorized operations. If the switch is set in an intermediate position, no operation shall be possible.
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5.4.3.7 The requirements for selection devices other than selector switches are as follows.

The selection of a safety-related mode (e.g. operating mode, mode of cycle initiation or mode of
safeguarding) shall be permitted only via an access system. The access system is not required to
comply with any safety function and is out of the scope of the safety-related parts of the control system

(see Figure 6).

Access system Safety (SRP/CS)
* Key Selection system Activation system
* rPassword s Facility to chiange s Inmputsto e
. the mode of control level
¢ | Electronic key : ‘
operation

system
 [Other equally

secure means

Selection function M

Figure 6 — Border between the access system and the safety system

The operatling mode selection system and the associated activatien‘systems shall ensure that only|one
operating mode is selected and enabled at any time.

The meangd of safeguarding and cycle initiation selection systems and the associated activation systems
shall ensurle that at least one safeguarding measure is selected and enabled at any time.

The select¢d operating mode shall be clearly visible) for example, by visual display on the operafing
panel, by cploured signal lamps, or a text on the useér interface [human-machine interface (HMI)].[See
also Annex E.

5.4.3.8 If more than one location (control console) is available for operating mode selectiop; a
production| shall only be permitted when the operating mode selection devices of all control consoleqare
set to a prdduction mode (e.g. automatic mode).

5.4.4 Popition sensors

The positign sensors (forlexdmple, position switches, proximity sensors; see IEC 60204-1:2016, 10{1.4)
and the me¢ans of their\operation (for example, cam) shall be designed to maintain after setting their
position, their mutually correct relationship with the operating means and particularly, the corfect
location relative tosthe stroke movement. When using a pneumatic or hydraulic valve as a posifion
sensor, the|sametequirements shall be achieved.

5.4.5 Control devices

5.4.5.1 Push buttons, and start control devices shall be adequately designed and arranged to prevent
accidental operation. Foot pedals switches shall be shrouded so as to permit access from one direction
only and actuation by one foot only.

5.4.5.2 Emergency stop device shall be in accordance with ISO 13850 and IEC 60204-1:2016, 10.7.

5.4.5.3 There shall be at least one emergency stop button within direct reach of each operator. If an
emergency stop device is incorporated in a removable control station, then at least one measure to
indicate whether the emergency stop device is active or inactive shall be provided on this removable
control station.
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5.4.5.4 In order to avoid unintended start-up, portable pedestals or pendants incorporating start
buttons shall be designed in accordance with IEC 60204-1:2016, 4.4.8, with regard to stability and
support, and [EC 60204-1:2005, 10.6.

5.4.6 Valves

See the relevant parts of the ISO 16092 series.

5.4.7 Performance level of safety functions

1

Bl 1.1 - 1 1 el faVaWr | FaVatal -
See L L4dDICS HIT UIC TCICVAIIl PAal'ls O6 LIIE 10U 10U T4 5CTICS.

5.5 Tool-setting, trial strokes, maintenance and lubrication

5.5{1 The machine shall be designed so that tool-setting, maintenance and lubrieation can| be carried
outsafely.

The need for access and manual intervention during setting and maintgnance shall be minmized, e.g.
an qutomatic system or remote application may be used for lubricatiofix

5.52 Means shall be provided to allow hazardous motions{during tool-setting, maintgnance and
lubyication to be carried out with guards and protective devices in position and operational (dee 5.3.2.1).

Where this is not practicable, the requirements specified.in the relevant parts of the ISO 14092 series
apply.

5.5{3 The safeguarding measures during trial strokes (single operating cycle) required for fool-setting
or adjustment shall meet the requirements laid:déwn in 5.3.

5.5/4 Manually adjustable feeder deviees shall be capable of being set with the slide stationpry.

5.5]5 Unless the protective devicesdsed in normal production can be retained in use, the manufacturer
shall provide control devices on each accessible side of the press so that at least one person aft each side,
with a clear sight of the acces§ Zone, is required to participate in initiation.

If, thking into account the)intended use, it is foreseeable that more than one person can b¢ on a side,
addjitional devices (e.g-€nabling devices, selector switches, warning signals) shall be provid¢d.

5.5/6 If a mowveable guard shall be opened during setting or maintenance, it shall be an interlocking
guafd (see [SO14120:2015, 6.4.4.1). The stop function of the interlocking device shall conform to the
reqfiired pexfermance level given in PL tables in the relevant parts of the ISO 16092 series.

5.5]7C+ Two-hand control devices shall conform at least to type I1 in ISO 13851:2002, Table 1

5.5.8 Two-hand control or hold-to-run control devices provided only for tool-setting shall be arranged
in such a way as to be unsuitable for production. The requirements of ISO 12100:2010, 6.2.11.9 shall be
fulfilled. Specific requirements are laid down in the relevant parts of the ISO 16092 series.

5.5.9 The interfacing between hold-to-run control devices, two-hand control devices and the operative
parts of the control system shall conform to the required performance level given in PL tables in the
relevant parts of the ISO 16092 series.

5.5.10 Periodic examinations shall be capable of being carried out with tools which are generally
available or with special tools which are provided with the press.

NOTE See 7.4 for the requirements to be specified in the instructions handbook.
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5.6 Mechanical hazards — Other

5.6.1 Drive and transmission machinery and ancillary devices, not safeguarded by means described in
5.3 and 5.5, which are an integral part of the press shall be at least safeguarded by means of the following:

a)
6.4.2a

b)
6.4.2 a

nd 6.4.3);

nd 6.4.4);

fixed enclosing guards, where access is required once or less than once per shift (see ISO 14120:2015,

movable interlocking guards, where access is required more than once per shift (see ISO 14120:2015,

an int
before
ISO 14

<)

The guard
fixed elem
[SO 13857:

5.6.2 Th
conform to

5.6.3 Eje

design or by additional shielding, which are both capable of withstanding the foreseeable forces

[SO 14120

5.6.4 Ift
The surge
of uninteng

5.7 Slip{

5.7.1 WH
guard rails
ISO 14122

5.7.2 Al
risk of slips

5.8 Protection against other hazards

5.8.1 Elg

brlocking guard with guard locking, if the dangerous movement does not come to-a
the danger zone can be reached and where access is required more than once per shift
119:2013, 4.3).

5 listed above are not required if the danger zone is out of reach because protectec
bnts of the machine acting as fixed guards, and the safety distances are inmcompliance v
2008.

b safety-related parts of the control systems for interlocking deviees (see ISO 14119) s
PL tables in the relevant parts of the ISO 16092 series.

ction hazards created by machine components or parts\of them shall be eliminated

2015, 8.1). See also 7.4.2 in relation to workpieces and tools.

he press is equipped with a die cushion, it shall be'used within the pressure rating of the
ank on a pneumatic die cushion shall have a-pressure relief valve installed to reduce the
led movements of the die cushion and the blank holder.

5, trips and falls

and toe-boards. Safe meaiis of access shall be provided to the work stations accordin
(all parts).

working areas on the press shall be designed, constructed and supplied so as to minimize
, trips and falls-(eZg. perforated sheet metal, antislip matting).

ctrical hazards

rest
[see

by
vith

hall

by
[see

Init.
risk

ere raised work stations are provided with the machine, they shall be provided with adequate

5 t0

the

ll l . 1 : + 1111 1 : 1 1 + + h + 1 P 1 1 11 1
A electricar CUUIPIIITIIU SIIdIT DC UCSIgICU dlIU COIISLIUCLEU LU PITVCIIL TITULLILAL SITUCK T1dZ4dT'U

accordance with IEC 60204-1:2016, Clause 6.

5.8.2 Th

ermal hazards

S

in

Means such as shielding, insulation shall be provided to prevent burns by accessible parts of the press,
which can exceed, the recommended temperature limit values specified in ISO 13732-1:2006, 4.2.1.2

and 4.2.1.3

24

. Examples for shielding are given in ISO 13732-1:2006, Annex E.
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5.8.3 High pressure fluid ejection hazards

Additional shielding, e.g. screens, hose in hose systems, shall be provided to flexible piping installed
adjacent to an operator's working position to reduce the risk resulting from a failure in the flexible
piping system.

5.8.4 Hazards generated by noise

5.8.4.1 The press shall be so designed and constructed that risks resulting from the emission of
airborne noise are reduced to the lowest level, taking account of technical progress and the availability of
me4ns of reducing NoIse, In particular at source.

When designing a press, the information and technical measures to control noise at\sourfe given in
ISOfTR 11688-1 shall be followed.

NOTE ISO/TR 11688-2 provides useful information on noise generation mechanisisin machingry.

5.84.2 The design shall take into account noise from each source. Appropriate technical mgeasures for
redficing noise at the main sound sources of the press are the following:

a) [noise at the tools: damping means on the press;

b) [workpiece ejection: silenced nozzles;

c) |pneumatic exhaust: silencers;

d) |feeding and transfer systems: acoustic enclosuresydamping facilities;
e) |structurally transmitted noise: anti-vibratioriimachine mounts.

Additional or alternative measures giving.identical or higher reduction efficiency can he used. In
any| case, declared noise emission values“are the decisive criterion for the noise emission| of a given
maghine. The manufacturer shall be ableto supply the necessary information concerning th¢ measures
incgrporated in order to reduce noise at source.

5.8/4.3 The measurement andideclaration of noise emission values shall be made accordingfto Annex F.

5.8/5 Hazards generated by vibration

The design of the pfess shall be such that vibration which can cause injury shall be avoidef. This can
be jeached, for example, by isolation of the press from the floor and foundation conditions agcording to
7.4.2 g) and EN=1299.

5.8/6 Hazards generated by materials and substances

5 8 &g 1l sdl Lot Lall + 1 o 1 P 3= dala ta 1 o 43 £4l d
0,07 TTAZarauUaS— SuUStanrc S STra ot ot aSCTUwirCTC vV ET pDOSSTOTCTIT CrrCCOTIS T ot troTr O oI pI‘eSS, an

the use of materials which can cause injury or damage to health shall be eliminated (e.g. asbestos).

5.8.6.2 The formation of aerosols and respirable oil mists in unhealthy concentration shall be
prevented, e.g. from oil used to lubricate pneumatic systems. Where this hazard cannot be eliminated,
the press shall be equipped so that aerosols and respirable oil mists can be evacuated, filtered or treated
by adequate means, e.g. extraction points.

5.8.7 Hazards generated by neglecting ergonomic principles

5.8.7.1 The press and its controls shall be designed to provide a good work posture which is not
fatiguing.
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5.8.7.2 The positioning, labelling and illumination (if necessary) of control devices and facilities for
materials and tool set handling shall be in accordance with ergonomic principles.

5.8.7.3 Where necessary on the press, work stations and the zones in which control devices, guards
and protective devices are located shall be lit sufficiently to ensure that all work equipment and materials
can be properly seen, and that eye strain is also avoided.

5.8.7.4 Parts of the press, which weigh more than 25 kg and require to be lifted, shall include necessary
attachments to accommodate the fitting of a lifting device.

NOTE urther guidance is given in [EC 60204-1, ISO 6385, 1SO 9355-2, ISO 9355-3 and EN 1837.
6 Verification of the safety requirements and/or measures
The cross¢s in Table 1 indicate the method(s) by which the safety requirementsyand protecfive
measures described in Clause 5, Clause 7 and Annex D shall be verified, together with-a reference to[the
correspondling clauses/subclauses in this document.
Table 1 — Safety requirements and/or measures to be verified
Pexfor- Drawings/
Clauses/ Safety requirements Visual mance Measure- tionsc
subclausep and/or measures inspectionay\ check/ mentc .
technicpl
testb
datad
5.2 Basic design considerations
5.2.1 Hydraulic and pneumatic systems — Common features
5.2.1.2 Filters X X
5.2.1.3 Pressure range devices X X X
5.2.14 Transparent bowls X
5.2.1.5 Pipes and pipe connections/burrs ér X X
foreign matters
5.2.1.6 Continuous piping X
Thermal expansion X X
Rigid piping support X X
Kinking of flexiblepipes X X X
5.2.1.7 Pipes and pipe.connections X
5.2.1.8 Operatingvalve support X X
5.2.19 Contrelvalves and other control compo- X X
nentslocation
5.2.1.10 Valve restoring X X X
5.2.2 Pneumatic systems
5.2.21 Decompression to ambient X X
5.2.2.2 Lubrication X X
5.2.2.3 Non-clogging silencers X X X
a  Visual inspection is used to verify the features necessary for the requirement by visual examination of the components
supplied
b A performance check/test verifies that the features provided perform their function in such a way that the
requirement is met
¢ Measurement verifies, by the use of instruments, that requirements are met to the specified limits.
d  Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
requirements.
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Table 1 (continued)
Perfor- ngr\c’:ﬁg_s/
Clauses/ Safety requirements - Visua_ll mance Measure- tions/
subclauses and/or measures inspectiona | check/ mentc technical
testb
datad

5224 Water separators X X
5.2.3 Hydraulic systems
5.2.3.1 Pressure relief valve X X X

Trapped air release X A X
5.2|3.2 Escaping fluid X (\'\ R X
5.2[3.3 Accumulators discharge X X N ‘]}" X
5.2l4 Electrical systems a JAS
5.2141 Compliance with IEC 60204-1 X (\%Vx X
5.214.2 Limits of the electrical supply X r\‘ov X
5.214.3 Protection of operator interface X ,.O X
5.214.4 Protection of enclosures X s‘\‘O X
5.3 Mechanical hazards in the tools area /. )
5.3|2 Safeguarding measures ,\OK
5.3|12.2 Protection of all exposed persons \QgY -
5.3[2.3 Protective device, part of the press 5\0}‘ X X
5.3]2.4 Protection on each side \)(\Q X X
5.3[2.5 Closed tools \Q\" X X X
5.3]2.6 Fixed enclosing guards ’\\QJ‘ X X X X
5.3[2.7 Interlocking guards and contro@ards X X X X
5.3[2.8 Early opening feature ) (.\{~ X X X X
5.3|29 Control guards: N X X X

stroke length < 600 mm and

table depth < 1 OOO@@n ’
5.3[2.10a) |Guardsin w@}l guard locking X X X
5.3|2.10 b) |Guardsin SJ@Ywithout guard locking X X X X
5.3|2.11 ESPE usi@\OIPD in the form of light curtain
5.3|2.11 a) Type(ht@‘61496—1 X
5.3[2.11 b) P&Q‘b\{e access X X X
5.3[2.11 ¢) \<ﬁ;ible standing position X X X
5.3|2.11 @?‘ 'nitiation prevention X X X
5.3 \e) Additional reflectors, safeguarding X X X
5.3. 21t fy—7Singte/doubte break X X X
5.3.2.11f), |Height: =750 mm, additional guards X X
)
5.3.2.11f), |Strokelength <600 mm and X X
2) table depth <1 000 mm

a  Visual inspection is used to verify the features necessary for the requirement by visual examination of the components
supplied

b A performance check/test verifies that the features provided perform their function in such a way that the
requirement is met

¢ Measurement verifies, by the use of instruments, that requirements are met to the specified limits.

d  Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
requirements.
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Table 1 (continued)

Perfor- Dz:rg;;g_s/
Clauses/ Safety requirements Visual mance Measure- tions/
subclauses and/or measures inspectiona | check/ mentc technical
testb echnica
datad
5.3.2.11f), |Detection capability <30 mm X X X X
3)
5.3.2.11f), |Before firstcycle reset function X X X
4)
5.3.2.11f),| |Pre-settime<30s X X /\
5) N
5.3.2.11 f),| |Cycle initiation by one AOPD only X ,\( T x
6) At
5.3.2.12 Two-hand control devices (-\(b
5.3.2.12a) | |TypelllIC X X '\bv
5.3.2.12 b)| |Horizontal opening X X @) X
5.3.2.12 ¢) | |One device for each operator X X c\\o X
5.3.2.13 Interlocking guards without guard locking X X (5\ X X
5.3.2.14 Prevention of unintended restart X R X
5.3.3 Other safety requirements \ -
5.3.31 Tool securing X s\\)\ X X
5.3.3.2 Fastenings Q\Q X
5.3.3.3 Adjustment locking Q’x\'\ X
5.3.34 Leading edge of a coil o ) x X X
5.3.3.4 a) Hold-to-run control device and slow speed, X X X X
5.3.3.4b) Inching device f\j?\ X X X
5.34 Release of trapped persons betwcé)ﬁ}fhe X X X
tools .
5.3.5 Release of persons trapped@ide en-
closed areas -
Escape release of guﬁdfhgcking X X X
Emergency releai@éuard locking X X X
5.3.6 Prevention O@I\lty fall during mainte- X X X
nance or r
5.4 The Cop@“\and monitoring system
54.1 Corltﬁ\ék\a/nd monitoring functions
54.1.1.1 GQl\é;al control and monitoring functions X X X
54.1.1.2 "Re-actuation of controls X X X
5.4.1.1.3 Manual reset functions X X X
54114 Fail-safe condition, redundant and moni- X X X
tored functions
54.1.1.5 Shock and vibration X X
a  Visual inspection is used to verify the features necessary for the requirement by visual examination of the components
supplied
b A performance check/test verifies that the features provided perform their function in such a way that the
requirement is met
¢ Measurement verifies, by the use of instruments, that requirements are met to the specified limits.
d  Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
requirements.
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s}

Table 1 (continued)
Perfor- Drawings/
Clauses/ Safety requirements Visual mance Measure- c;l::sljl_
subclauses and/or measures inspectiona checl;/ mentc technical
test datad
54.1.1.6 Emergency stop function X X
5.4.1.1.7 Self-revealing X X
5.4.1.1.8 Press stop control X X X X
5.4(Z Muting
All dangerous movement passed X X X
5.4]3 Selection devices
413.1 No start-up when operating X X X
OFF mode functional X X X
5.4]3.2 Selection of safeguarding modes X X
Corresponding modes X X
5.43.3 Closed tools/fixed enclosing guards, X X X
indication
5.4]3.4 Multiple operator selection X X X
5.413.5 Access from outside the hazardous areas X X
5.413.6 Key operated selector switches X X
5.4|3.7 Operating/safeguarding mode selection X X
5.413.8 Automatic mode selection X X
44 Position sensors
Relationship X X X X
a |Visual inspection is used to verify the features necessary for the requirement by visual examination of the|[components
supplied
b

A performance check/test verifies thdt the features provided perform their function in such a way that the
reqpirement is met

Measurement verifies, by the uSe ‘of instruments, that requirements are met to the specified limits.

d  |Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
reqpirements.
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Table 1 (continued)

Perfor- Drawings/
. . calcula-
Clauses/ Safety requirements Visual mance Measure- tions/
subclauses and/or measures inspectiona | check/ mentc technical
testb datad
54.5 Control devices
4.5.1 Adequate shrouding X X X

5.4.5.2 Emergency stop device X X X
5.4.5.3 Emergency stop buttons [ocation X X X Xy
54.54 Portable start buttons X X (\'\\
5.5 Tool-setting, trial strokes, maintenance, lubrication \ 7
5.5.1 Minimized need for access X X a1t
5.5.2 Movement of the slide/ram with guards X Q% X

and protective devices operational ac- ©

cording to 5.3.2.2 ~ N
5,53 Trial strokes X X \Q)U X
554 Feeder devices X X é\ N X
5.5.5 Control devices on accessible sides X AQ

Clear sight X

Additional devices X Q§ Cox
5.5.6 Interlocking guard X 0.\\ X X

Direct opening switch ) !\@v X

Interfacing 7> X X
5.5.7 Two-hand control devices of type II N x X X
5.5.8 Control devices for tool-setting _, \U X X X
5.59 Interfacing \\C)V‘~ X X X
5.5.10 Periodic examinations . (@) X X
5.6 Mechanical hazards — Oth@ ’

N

5.6.1 Drive and transmissiorym@hinery and ancillary devices
5.6.1a) Fixed guards (-\V X X X X
5.6.1b) Movable interlog@g\éuards X X X X
5.6.1¢) Interlocking s with guard locking X

device
5.6.2 PL of ilgte\ﬁc“)‘cking devices X X X
5.6.3 Eje‘c\@h\ﬁazards X X X
5.6.4 Die Cushion X X X X
5.7 ‘aipc trips and falls
571 Guard rails and toe-boards X X X X

Means of access X X X
5.7.2 Press area X
5.8 Protection against other hazards

[

Visual inspection is used to verify the features necessary for the requirement by visual examination of the components
supplied

b A performance check/test verifies that the features provided perform their function in such a way that the
requirement is met

¢ Measurement verifies, by the use of instruments, that requirements are met to the specified limits.

d  Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
requirements.
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Table 1 (continued)
Pravings
Clauses/ Safety requirements Visual mance Measure- tions/
subclauses and/or measures inspectiona | check/ mentc .
testb technical
datad
5.8.1 Electrical hazards X X X X
5.8.2 Thermal hazards X X X X
5.8.3 High pressure fluid ejection hazards X X
5.8[% Hazards generated by noise X X X X
5.8|5 Hazards generated by vibration X X
5.8)6 Hazards generated by materials and X X X X
substances
5.8|7 Hazards generated by neglecting ergo- X X X X
nomic principles
7 Information for use X
71 General information for use
72 Marking X
7.3 Warnings X
74 Instructions handbook X
Anmpex D Calculation of minimum distances X X X X
a |Visual inspection is used to verify the features necessary for the requirement by visual examination of the|components
supplied
b |A performance check/test verifies that the features, provided perform their function in such a way that the
reqhirement is met
¢ |Measurement verifies, by the use of instruments, that requirements are met to the specified limits.
d |Drawings/calculations/technical data verifies that the design characteristics of the components provided meet the
reqpirements.

7 |Information for use

7.1l General

Infgrmation for use@hall be provided in accordance with ISO 12100:2010, 6.4.

7.2 Marking
The press_shall be marked with the following:

a) [name and address of the manufacturer and, where applicable, business name and full

address of

the authorized representative,
b) designation of the machinery;
c) year of construction;
d) mandatory marking;

NOTE 1

Each country can have specific mandatory marking.

NOTE 2  For presses and their related products intended to be put on the market in the EEA,
as defined in the applicable European directive(s), e.g. Machinery.

e) serial number;

© IS0 2017 - All rights reserved
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f) design

ation of series or type;

g) mass of the press, without tools or ancillary devices;

h) lifting

points for transportation and installation purposes;

i) nominal force;

j)  maximum stroke length;

k) maximum tool dimensions and mass;

1) supply

m) overal

n) anyli

7.3 War

If provided
to ISO 1147

7.4 Inst

74.1 Th
6.4.5.

7.4.2 Th
a) repeat
b) intend
c) docum

d) generq

data for electrical, hydraulic and pneumatic systems (e.g. minimum pneumatic pressure]

system stopping performance or stopping time of the slide including response time of]

contrjl\ system of the press and corresponding minimum distance(s);

itation on the type of protective device(s) and mode of operation, e.g. only.€lpsed tools.

nings

, audible warning shall be according to ISO 7731 and visual dangersignals shall be accorc
8.

ructions handbook

the

ling

e manufacturer shall provide an instructions handbook in accordance with 1ISO 12100:2010,

e instructions handbook shall include the following information:

of the information with which the pressis marked (see 7.2);

cd use and reasonably foreseeahle misuse and prohibited applications
ents attesting that the machihe complies with mandatory requirements;

| description of the press;

e) drawings, diagrams, descriptions and explanations necessary for the use, maintenance and re

of the
f) descri]
g) instru
condit

bress and for checking its correct functioning;
btion of the work station;

‘tions forvsafe transport, mounting, installation and dismounting (floor and founda
ons, Services, anti-vibration mountings, handling conditions, etc.);

h) instru

bair

fion

ttions for how the initial test and examination of the press and guarding svstem shal

be

carried out before first use and being taken into service;

i) instructions on control systems including circuit diagrams for electrical, hydraulic and pneumatic
systems. Where a PES or PPS is provided, the circuit diagrams shall show the clear relationship at
the interface between any hardwired part and the PES or PPS;

j) information on noise levels likely to be generated during the noise test (see 5.8.4 and Annex F) with
the following warning: “WARNING: noise emission values obtained using the noise test code in
Annex F of ISO 16092-1 are likely to underestimate the noise emitted by the press in real operating
conditions.”;

k) details of any further protection for the operator which is necessary to deal with residual risks, e.g.
hearing protection, eye protection or foot protection;
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q)
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information on the protective measures against hazards from dust or aerosols or respirable oil mists;

instructions for safe use, selection of modes of operation, initiation and the operator's
system (in particular, where closed tools or fixed enclosing guards are allowed or severa

protective
1 operators

can control the press including the need to disconnect any control station notin use in any particular
two-hand control station) setting, trial strokes, maintenance, (with specification of the spare parts
to be used when these affect the health and safety of the operator), cleaning and programming

(where required) on avoidance of danger from all hazards, including ejection hazards
workpieces, tools or parts of them, fluids, linings, etc.;

created by

If hazardous movements of die functions (e.g. part lifters, cores, ejectors) are controlled by the

press control and their output elements (e.g. valve, contactor, current converter) are, g
a part of the press, the press manufacturer shall state the PL and the category in aceor
[SO 13849-1, which the press control for the die functions fulfils.

particular training and information needed by persons who are appointed tp’prepare
use, including suitable and sufficient instruction in:

— press mechanisms;

— protective devices;

— accident causation and prevention;

— the work of the tool-setter;

— tool design;

— use of closed tools and fixed enclosing guards*(see 5.3.2.6);
— suitable and sufficient instruction in th€maintenance of fluid quality and filter char

details of any pre-production inspection of the guard or protective device required
setting or adjustment of the tools;

specification for any fluid to\be used in hydraulic systems and for lubrication,
transmission system;

descriptions of foreseeable failure modes and advice on detection, prevention and co
periodic maintenance;

instructions for-any test or examination necessary after repair of the press which car
safety functiofis;

instructjons-for periodic maintenance, test and examination of the press, guards and
devices,including maintenance, testing and examination intervals (see 5.5.10);

instructions for the use of the means for releasing trapped persons (see 5.3.4);

rovided as
Hance with

presses for

ges;

after tool-

braking or

rection by

affect the

protective

Information about the restriction of manual loading and unloading (see 5.5.2.5).

It is recommended that check lists be prepared for the operations covered by items h), o) and s). In
particular, for the safety examinations, there shall be a specific check list which can be signed by the
examiner.

© IS0 2017 - All rights reserved
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Annex A

(informative)

Significant hazards, hazardous situations and protective measures

Annex A contains the significant hazards, hazardous situations and events identified by risk assessment

as si l’lifiC’ ntforthic tuna of v chinary and vwhich rooguien action 0 aliainatn ar radicn tho wicly
g g -0+ y-ahe-wrHehegiireacHoh

See

Table A.1.

T ToOT—CtIITo—t

TITOrCTTITTITICT

o—Crrrrrrrorct-orreoarce e

TS

Table A.1 — Significant hazards, hazardous situations and protective measures

Relevant clauses

Parts which have
become live under
fault conditions

Short circuit

Thermal radiation

IS0 1210012010, Origin of hazards Hazardous situations on presses subclauses
Annex B 3 .
i’ this document
1 Mechanigal hazards
B.1] Cutting parts Tooling 7.3,74.2
BA Elastic elements Mamtena.nce on hydraulic and 5.2.1,5.2.2,5.2.3,5.8]3,
pneumatic elements 7.3,74.2
B.1 Falling objects Falling of workpiece 5.6.4,7.3,7.4.2
BA Gravity M_amtenance or repair/setting of the 5.3.6,7.3
slide/ram
BA Height from the Maintenance, repair on the top of the 5.5.1 57 7.3
ground press
. Maintenance'on hydraulic and 5.2.1,5.2.2,5.6.4,5.8]3,
B.1 High pressure .
pneumatig elements 7.3
BAl Instability Tra_nsport, 1ns_tallat10n, operation for 7.2.7.3
unfixed machines
B.1] Kinetic energy See IS0 16092-2 5.3,7.3
B.1 Moving elements All operations 5.3,54,5.5,5.6,73
B.1| Rotating elements See IS0 16092-2 5.3,5.4,7.3
B.1] Rough, slippe(y Maintenance, repair 5.7.2,7.3
surface
Maintenance on hydraulic and
B.1] Storéd.energy pneumatic elements, variable speed 5.2,73
drives
2 Electricdl hazards
Arc
Electromagnetic
phenomena
Electrostatic
phenomena
Live parts
B.1 Setting, machining and maintenance 5.8.1,7.3
Overload
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Table A.1 (continued)

Relevant clauses/
Origin of hazards Hazardous situations on presses subclauses
in this document

IS0 12100:2010,
Annex B

3 Thermal hazards

Objects or materials
with a high or low Hot tools, machine parts and
B.1 temperature workpiece

1
(o]
Y
N
w
~N
o~
N

Radiation from heat

courcac
TotTcty

[
4 Noise hazards

Cavitation phenomena
Exhausting system

Gas leaking at high
speed
Manufacturing
process (stamping,
cutting, etc.)

All modes of operation and
maintenance situation

o1
0
b
~
o

B.1 Moving parts

Scraping surfaces

Unbalanced rotating
parts

Whistling pneumatics

Worn parts

5 Vlibration hazards

Cavitation phenomena
Misalignment of
moving parts

Mobile equipment All modes of operation and

B.1 . L
Scraping sdtfices maintenance situation

o1
0
K
N
)

Unbalanced rotating
parts

WoriT parts

6 Material substance hazards
Dust

All modes of operation and 5

B.T Fluid . . :
maintenance situation

Mist

© IS0 2017 - All rights reserved 35


https://standardsiso.com/api/?name=7679e4ed171e53f30082d6f71a728c51

IS0 16092-1:2017(E)

Table A.1 (continued)

Relevant clauses/
Origin of hazards Hazardous situations on presses subclauses
in this document

IS0 12100:2010,
Annex B

7 Ergonomic hazards

Access

Design or location of
indicators and visual
displays units

Design, location or
identification of
control devices

Effort

Flicker, dazzling, . All modes of operation and
B.1 shadow, stroboscopic . . .
maintenance situation

effect R

Local lighting

Mental
overload/underload

Posture
Repetitive activity
Visibility

8 Hazardsljassociated with environment in which the machinels used

Dust and fog

Electromagnetic
disturbance

All modes’of operation and

B.1 Moisture . . .
maintenance situation

N
©
~
N
—_

Pollution
Temperature
Water
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Annex B
(informative)

Closed tools

Key

1 |tools
stripper plate

3 |die

Figure B.1 — Closed tools at a mechanical press

The use of glesed tools is usually practicable when blanking operations from strip are ¢arried out
and whensmote than one operation is combined in a single set of tools. Enclosure can be dchieved by
arranging’for the stripper plate, which is attached to the die, to be sufficiently thick to prev¢nt the tool
fr01r1 being withdrawn from it (see 5.3.2.3 and 5.3.2.5).
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