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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

5 drawn to the possibility that some of the elements of this document may.be the subjec
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.

This docu
SC 10, Safe

A list of all

ment was prepared by Technical Committee ISO/TC 39, Machine tools, Subcommi
ty.

parts in the ISO 16092 series can befound on the ISO website.

are
the
the

t of
s of
| /or

not

And
the
fing

[tee

© ISO 2017 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/patents
https://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=c778798ac87bfa3e6dd74d542693a6ef

IS0 16092-3:2017(E)

Introduction

This document is a “Type C” standard as stated in ISO 12100.

It 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.).

Othfers can be affected by the level of machinery safety achieved by the above-mentioned, g

gro

The
pro

Thd
are

Wh

typ
the

thig
Thi

1ps by means of this document:

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

machine users/employees (e.g. trade unions, organizations for people withispecial need
service providers, e.g. for maintenance (small, medium and large enterprises);
consumers (in case of machinery intended for use by consumers).

above-mentioned stakeholder groups have been given the possibility to participate in t
Cess of this document.

machinery concerned and the extent to which hazards, hazardous situations or hazard
covered are indicated in the Scope of this document:

en requirements of this type-C standard are different from those which are stated in

other standards for machines that have been designed and built according to the requi
type-C standard.

5 document is intended to be applied in addition to ISO 16092-1.

takeholder

r
e

p

he drafting

ous events

type-A or

b-B standards, the requirements of this type-E'standard take precedence over the requll:ements of

ements of
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Safety requirements for hydraulic presses
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Scope

dopted by persons undertaking the design, manufacture and supply of hydraulie,presse;s
nded to work cold metal or material partly made up of cold metal.

rator producing small workpieces to large relatively slow-speed machines with severa
large complex workpieces.

5 document deals with all significant hazards relevant for hydraulic presses when they 4

Clause 4). All the phases of the lifetime of the machineryas described in ISO 12100:201
h taken into consideration.

Normative references

following documents are referred to in the, text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the.referenced document (including any amendmen

4413:2010, Hydraulic fluid power:== General rules and safety requirements for system
ponents

12100:2010, Safety of machinery — General principles for design — Risk assessment and ri

13849-1:2015, Safety. of machinery — Safety-related parts of control systems — Part|
ciples for design

16092-1:2017,Machine tools safety — Presses — Part 1: General safety requirements

60947-5-85Low-voltage switchgear and control gear — Part 5-8: Control circuit devices an
nents —Fhree-position enabling switches

5 document, in addition to ISO 16092-1, specifies the technical safety requirementsyand njeasures to

which are

presses covered by this document range in size from small high-speed-machines with a single

operators

hre used as

nded and under the conditions of misuse which are reasofiably foreseeable by the manufacturer

0, 5.4 have

Pir content
pplies. For
[s) applies.

5 and their

k reduction

1: General

] switching

3

TFerms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100:2010, ISO 13849-1:2015,

ISO

16092-1:2017 and the following apply.

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

3.1

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

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

restraint valve

dev

©IS

ice which protects against a gravity fall of the slide/ram
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4 List of significant hazards

This clause contains all the significant hazards, hazardous situations and events identified by risk
assessment as significant for the machines defined in the scope and which require a specific action to
eliminate or reduce the risk.

These hazards are listed in ISO 16092-1:2017, Table 1. Additional hazards are listed in Annex A,

Table A.1.

5 Safety requirements and/or measures

5.1 General

Hydraulic
of this clay
relevant by

5.2 Basic design considerations

5.2.1 Hydraulic and pneumatic systems — Common features

ISO 160921

5.2.2 Pneumatic systems

ISO 160921

5.2.3 Hydraulic systems

In addition)

5.2.3.1 (
the tools.

In such a ¢

5.2.3.2 T

of alterati(ln without theluse of a tool. Also, they shall be set at a pressure which is no more than 1

higher tha

5.2.3.3 H
containing

se. In addition, the machine shall be designed according to the principlesof|ISO 12100
t not significant hazards which are not dealt with by this document.

1:2017, 5.2.1 shall apply.

1:2017, 5.2.2 shall apply.

to requirements given in ISO 16092-1:2017, 5.2.3, the following shall apply.

ontrolled gravity descent may be a deliberate design feature to facilitate rapid closin

he circuit shall-be’ protected by pressure limiting valves. These valves shall not be cap

the maximum operating pressure.

pr down-stroking presses, provision shall be made to protect the cylinder and compon
the,fluid in the lower part of the cylinder from damage due to pressure intensification. A r

resses shall comply with the safety requirements and/or protective/risk reduction' measyres

for

b of

=

ase, all the oil in the cylinder supporting the slide/ram shall be passed through the npain
control valye or valves in a redundant and monitored system (see Table 1 and/or Table 2).

hble
D %

bnts
plief

valve used

OT LIS purpose sttait bedirectoperated; Seated armd tocked againsSt Umautorised adjustm

ent,

and shall be set at a pressure at least 10 % above the maximum system pressure so that it only opens in
the case of a fault. The components it protects shall be designed to withstand the pressure at which the
valve is set. The relief valve shall be constructed so that, if a single break in the spring occurs, the space
between the windings remains less than one wire thickness. The spring shall be guided so as to maintain
the function of the relief valve.

5.2.4 Electric systems

ISO 16092-

1:2017, 5.2.4 shall apply.

© ISO 2017 - All rights rese
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5.3 Mechanical hazards in the tools area

5.3.1 Major danger zone

[SO 16092-1:2017, 5.3.1 shall apply.

5.3.2 Safeguarding measures

In addition to requirements given in ISO 16092-1:2017, 5.3.2, the following shall apply.

Slow—closinespeedusedincombinatdonwith-hold-to-run—contrel des aH-not-exeeed 10 mm/s.
The speed shall not be limited by adjustment of variable parameters (see Tables 1, 2 and Anhex F). The
hold-to-run control device shall consist of a single button/foot-pedal and shall fulfil the requirements
of IEC 60947-5-8. For foot-pedals, the force shall not exceed 350 N for switching. from pdsition 2 to

posjtion 3.

5.3{3 Other safety requirements

[SO[{16092-1:2017, 5.3.3 shall apply.

5.3[4 Release of trapped persons between the tools

[SO[16092-1:2017, 5.3.4 shall apply.

5.3]5 Release of persons trapped inside enclosed areas

1S0|16092-1:2017, 5.3.5 shall apply.

5.3/6 Prevention of gravity fall during maintenance or repair

In addition to requirements given in ISO.16092-1:2017, 5.3.6, the following shall apply.

5.316.1 On presses with an opening’stroke length of more than 500 mm and a depth of table of more
than 800 mm, a mechanical restraint device shall be permanently fixed and integrated with the press. It
can|be manually operated.

If an integrated device, When active, cannot be easily seen from the operator's position, anl additional
cledr indication of the poOsition of the device shall be provided.

5.3]6.2 Where thé restraint device is provided as protection during production and is mgchanically
linked to a mainr guard which needs to be removed for maintenance purposes, additional mechanical
resfraint deviees, which can be manually positioned where necessary, shall be provided.

5.3/7C- Prevention of unintended gravity fall during production (down-stroking press)

5.3.7.1 Measures shall be provided to prevent an unintended gravity fall of the slide/ram in the
production mode with manual or automatic feed or removal, see Tables 1 and 2. Such a fall can be due to a
failure of the hydraulic system, mechanical failure or a failure of the electrical control system. In this case:

— amechanical restraint device, or
— ahydraulic restraint device, as defined in 5.3.7.2, or
— acombination of a single valve hydraulic restraint device and a mechanical restraint device

shall be provided.

© IS0 2017 - All rights reserved 3
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The restraint devices shall operate automatically and shall be effective whenever the tool is stopped
and operator access to the tools is possible.

5.3.7.2 Where mechanical restraint devices are not used, hydraulic restraint devices shall consist
of either:

a) two separate hold-up or return cylinders each with a hydraulic restraint valve, capable of
independently holding the slide/ram, or

b) two hydraulic restraint valves, one of which is fitted as close as possible to the cylinder outlet,
using flnngpd or welded pippwm‘k (‘npnhlp of hn]ding the Qlidp'/rnm

NOTE Further requirements are given in Tables 1 and 2.

5.3.7.3 (n a press made solely for:

— automptic operation in conjunction with interlocking guards with guard lockingf.or
— use with closed tools, or

— use with fixed enclosing guards,

a single valve hydraulic restraint device, or a mechanical restraint{device, shall be provided as a
minimum.

5.3.7.4 'There shall be a system for monitoring that the réstraint system as defined in 5.3.7.]L is
functioning correctly, and no press stroke shall be possible after any part of the system has failed (see
Tables 1, 2jand Annex D, Figure D.1).

5.3.7.5 Requirements for prevention of unintended-strokes are laid down in Tables 1, 2 and ISO 16(92-
1:2017,5.4.1.2 to 5.4.1.4.

5.4 Control and monitoring system

5.4.1 Coptrol and monitoring functions

In addition to requirements given-in ISO 16092-1:2017, 5.4.1, the following control and monitoring
functions ghall apply.

Power int¢rlocking as defirfed in ISO 14119:2013, 3.31, may be provided for presses fitted With
interlocking guards. The‘gliard interlocking device shall be positively linked with the manually actugted
valve to reyerse or cut(off directly the flow of hydraulic fluid to and from the actuator.

NOTE or examiples of power interlocking, see Figure D.2 and ISO 14119.

5.4.2 Muitifg
In addition to requirements given in ISO 16092-1:2017, 5.4.2, the following shall apply.

The means for setting the point at which the safeguarding system is muted during the closing stroke
shall be:

— aposition signal, and

— a pressure signal or suitable alternative, signals which actuate when the tools are closed and the
machine begins to apply the force.

4 © IS0 2017 - All rights reserved
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5.4.3 Selection devices

[SO 16092-1:2017, 5.4.3 shall apply.

5.4.4 Position sensors

[SO 16092-1:2017, 5.4.4 shall apply.

5.4.5 Control devices

1S016092-1:2017 5 4.5 shall apnlv
7 rr-J

5.4)6 Valves

Manual override devices shall not be fitted to restraint valves. If manual override devices are
incgrporated into other valves for test or maintenance purposes, they shall require the use|of a tool to
operate the override.

5.4/7 Performance level of safety functions

Safety functions of hydraulic press shall meet the requirements stated in the Tables 1 and 2. Figure 1
shos an example of all relevant parts of control system of hydraulic press with a safety function to
stop down stroke of the slide by ESPE using AOPD.

|
¥

Key
overall.SRP/CS of a safety function “Stop slide down stroke by ESPE using AOPD”
selector switch - modes of operation and mode of safeguarding

Logic T control parts (Plausibility check of selection, Logic of AUPD;, Logic of muting...)
output: hydraulic safety related part
hydraulic actuator
“Input”: ESPE using AOPD
“Input”: muting sensors, muting the ESPE during non-hazardous opening stroke

N O U1 W N

Figure 1 — Example of a safety function with all relevant safety related parts

The performance levels in Tables 1 and 2 are the minimum required performance levels and already
take the probability of occurrence into account.

© IS0 2017 - All rights reserved 5
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5.5

IS0 16092-3:2017(E)

Tool-setting, trial strokes, maintenance and lubrication

In addition to requirements given in ISO 16092-1:2017, 5.5, the following shall apply.

5.5.1 Movement during tool-setting, maintenance and lubrication

Facilities shall be provided to allow the movement of the slide/ram during tool-setting, maintenance
and lubrication to be carried out with guards and protective devices in position and operational (see

ISO
Wh

16092-1:2017, 5.3.2.1).

ere this is not practicable, at least one of the following facilities shall be provided:

a)

b)
‘)
5.5

Thd
sha

two-hand control device in accordance with ISO 16092-1:2017, 5.5.7 and arranged sé-th
be used for production, e.g. by its positioning and distance from the tools area orusing
- equal or less than 10 mm/s;

slow speed (equal or less than 10 mm/s) and hold-to-run control device;

using an inching device.

2 Movement by inching device

movement produced by the inching device shall be so small@s to prevent a hazardous sif
1 be limited by a time control or by a distance control./Fhe slide/ram movement shall

6 mim per inching step.

5.6
ISO

5.7
ISO

5.8
ISO

In 3
des

6

Mechanical hazards — Other

16092-1:2017, 5.6 shall apply.

Slips, trips and falls
16092-1:2017, 5.7 shall apply.

Protection against other hazards
16092-1:2017, 5.8 shall‘apply.
ddition to requirenients given in ISO 16092-1:2017, 5.8, tanks containing hydraulic flu
gned and placed-accordingly to ISO 4413:2010, 5.4.5.2.

Verification of the safety requirements and/or measures

Tabje 3«shall be used together with ISO 16092-1:2017, Table 1.

The

it it cannot
slow speed

uation and
not exceed

id shall be

cviecncin Tobhla 2 i Attt tbha o nth o dr ) ey vshach tho cofobyy oot e A d b n oty
€FO55€5 >Hier re-Hie €11t Y

T ToroTT TCTITeCT CITOC((oJ Oy vv Ittt T oorcty oot CIIeS ot procteoery

e measures

described in Clause 5, Clause 7, Annex B and Annex C shall be verified, together with a reference to the
corresponding subclauses in this document.
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Table 3 — Safety requirements and/or measures to be verified

Drawings/
Sub-clause Safety requirements . Visua_ll Performance Measure- Calculat-ions/
and/or measures inspectiona | check/testb mentc Technical
datad
5.2 Basic design considerations
5.2.3 Hydraulic systems
5.2.31 Controlled gravity descent X X
5.2.3.2 Pressure limiting valve
5.2.3.3 Pressure relief valve X X X
53 Mechanical hazards in the tools area
2 Safeguarding measures
5.3.2.1 Speed control X X X X
5.3.2.2 Warning-, Danger- signals X
5.3.6 Prevention of gravity fall during maintenance or repair
Mechanical restrained device X | X | | X
537 Prevention of unintended gravity fall during production (down3stroking press)
Mechanical, hydraulic or com- X X X X
bined restrained devices
5.4 Control and monitoring system
54.1 Control and monitoring functions
Manually actuated valves X X X
54.2 Muting
Muting: position and pressure X X X
signal
5.4.6 Valves
No override on restraint valves X X X
Tool for manual override'on X X X
other valves
5.4.7 Performance of safety functions
Requirements-of Tables 1 and 2 X X X X
are met
5.5 Tool-setting, trial strokes, maintenance, lubrication
Movement of the slide/ram with guards and protective devices operational
Twa-hand-control device, slow X X X X
speed and hold-to-run device
Inching device X X X
5.8 Protection against other hazards
Tanks X X
Clause 7 Information for use

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 3 (continued)

IS0 16092-3:2017(E)

system

Drawings/

Sub-clause Safety requirements Visual Performance Measure- | Calculations/

and/or measures inspectiona | check/testb mentc Technical

datad

72 Marking X
7.3 Warnings X
74 Instruction handbook X
Annex B Calculation of minimum distances X X
Antex C Response time of the hydraulic X

plied.

lirement is met.

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

irements.

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

A performance check/test verifies that the features provided perform their functien,in such a way that the

Drawings/calculations/technical data verifies that the design characteristicscof‘the components provided meet the

7 |Information for use

7.1

General

[SO|16092-1:2017, 7.1 shall apply.

7.2

Marking

In 4ddition to requirements given in 1SO.16092-1:2017, 7.2, the minimum and maximum vdlues of the
cloging and working speed shall be marked.

7.3

Warnings

[S0O|16092-1:2017, 7.3 shall apply.

7.4

Instruction handbook

In 4ddition to réguirements given in ISO 16092-1:2017, 7.4, if presses are designed accordipg to 5.3.2,
thelsafe methodof working shall be described.
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Annex A
(informative)

Significant hazards, hazardous situations and protective measures

This annex contains the significant hazards, hazardous situations and events identified by risk

ac cignificant for thic tyna of taachinaryy and which roqiiven ~ction +0 At ata A uce
P y—ae—Wene gt €1

assessmeng-as—si
the risk. Sde Table A.1.

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

SIIrrCoOtc ToTCIty

T=ITICrCITITT

o-CrrIrrrrore ot

1SO 12100:2010,

Origin of hazards

Hazardous situations

Relevant clause in

Annex B on presses this document

1 Mechanigal hazards
Production

Al Gravity 52.3.1,5.3.6,5.3.7,7
Maintenance or repair

A2 Hioh pressure All modes of operation and |5.2.3.2,5.2.3.3,5.4.1, 5.4.2,

' ghp maintenance situation 5.4.6,5.4.7,5.5,7
A.3 Moving elements All operations 5.3,5.8,7

30
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Annex B
(normative)

Calculation of minimum distances

In addition to requirements given in ISO 16092-1:2017, Annex D, the following shall apply.

When calculating the overall system stopping performance (see Annex C), the following feg
be taken into account under the severest normal conditions:

a) [the influencing temperature of the relevant parts of the system;

b) [the pressure condition resulting in the longest stopping time.

tures shall

© IS0 2017 - All rights reserved
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C.1 Fore

Annex C
(normative)

The response time of the hydraulic system

ach machine, a check of the difference in the response time of the valves in the hydraulic

system shdll be made during the construction of the press. This verifies that the redundant functioh of

the hydrau
the stoppir

C.2 Ther

ic system operates as intended. The measurements shall be repeated to verify the acctrady of
g performance.

esponse time of each channel shall be measured at least 10 times. The highestmeasured value

or the meah plus 3 times the standard deviation, whichever is the greater, shall be usedin the calculation

of the safetly distance (see Annex B).

C.3 The difference in time measured for each channel shall be included in the“information provided to

the user [s¢e [SO 16092-1:2017, 7.4.2 s)].

C4 An example of how the stopping time measurement equipfent can be connected is giveh in

Annex E.

32
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Annex D
(informative)

Interlocking devices associated with guards

D.1 Figure D.1 illustrates an example of interlocking by means of two cam-operated switches, one

hydiraulic circuit. The positive mode switch (B1), when actuated, is held in the shut-off positic

opatating positively (B1) and one negatively (B2) in conjunction with a redundant and
attdched to the guard whenever the guard is in any position other than fully closed. The\comp

the [guard is opened, the contact is opened by the cam. The complete closing operatés the ne
switch and closes the contact. As soon as the guard begins to open, the switch isteversed by t
a sgring when the operating mechanism is released and the contact opens.

Closed contacts of the positive and the negative mode switches enablethe’'machine to be set

D.2| Figure D.2 illustrates an example of direct power interlocking\(see Tables 1 and 2).

monitored
n by a cam
ete closing

tive mode
e action of

of the guard releases the switch, allowing the contact to close by the action of the fefurn s;%ing. When

in motion.

© IS0 2017 - All rights reserved
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Key
1 slide
2 the [components in this‘envelope should, if possible, be mounted directly to the lower port (connection) of
the [cylinder to elimjndte pipework (see 5.3.7.2 b)
3 maghine control
4 guard
5 guafd open
6 guafd-closed
7 pressererehelbvalvetorevhnde sure
(P 2 Pmax + 10 %) (see 5.2.3.3)
8 pressure relief valve for system protection, set at Ppax < P < Prax + 10 % (see 5.2.3.2)
K1 safety valve, monitored e.g. by contact or inductive sensor
K2 hydraulic restraint valve, monitored e.g. by contact or inductive sensor

K3, K4 directional control valve, monitored e.g. by contact or inductive sensor(s)

Figure D.1 — Example of a redundant and monitored hydraulic control circuit (cat. 4) for a
down-stroking press (redundancy and monitoring in the electrical circuit not shown)
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