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Foreword

This document (EN ISO 4414:2010) has been prepared by Technical Committee 1ISO/TC 131 “Fluid power
systems” in collaboration with Technical Committee CEN/TC 114 “Safety of machinery” the secretariat of
which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2011, and conflicting national standards shall be withdrawn at the
latest by November 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 983:1996+A1:2008.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive.

For relationship with EU Directive, see informative Annex ZA, which is an integral part of this document.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 4414:2010 has been approved by CEN as a EN ISO 4414:2010 without any modification.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to Essential Requirements of the
New Approach Directive 2006/42/EC on machinery.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of
this standard confers, within the limits of the scope of this standard, a presumption of conformity with the
relevant Essential Requirements, except Essential Requirements 1.5.8 and 1.7.4.2 u), of that Directive and
associated EFTA regulations.

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this standard.
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PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2010
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4414 was prepared by Technical Committee ISO/TC 131, Fluid power systems, Subcommittee SC 9,
Installations and systems.

This third edition cancels and replaces the second edition (ISO 4414:1998), which has been technically
revised, specifically with regards to the following:

a) integration of ISO 4414:1998 and EN 983:1996;
b) integration of safety requirements to comply with the European Machinery Directive 2006/42/EC;

c) updating of safety requirements, taking into account International Standards on machine safety.
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Introduction

This International Standard is a type B standard as defined in ISO 12100. The stipulations of this International
Standard can be supplemented or modified by a type C standard. For machines that are covered by the scope
of a type C standard and that have been designed and built in accordance with the provisions of that standard,
the provisions of that type C standard take precedence over the provisions of this type B standard.

In pneumatic fluid power systems, power is transmitted and controlled through air or a neutral gas under
pressure within a circuit.

The application of pneumatic fluid power systems requires a thorough understanding and precise
communication between the supplier and purchaser. This International Standard was prepared to assist that
understanding and communication and to document many of the good practices learned from experience with
pneumatic systems.

Use of this International Standard assists in

a) identifying and specifying the requirements for pneumatic systems and components;

b) identifying respective areas of responsibility;

c) designing systems and their components to comply with specific requirements;

d) understanding the safety requirements of a pneumatic system.

Equivalent requirements for hydraulic systems are defined in ISO 4413.
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INTERNATIONAL STANDARD ISO 4414:2010(E)

Pneumatic fluid power — General rules and safety requirements
for systems and their components

1 Scope

This International Standard specifies general rules and safety requirements for pneumatic fluid power systems
and components used on machinery as defined by ISO 12100:2010, 3.1. It deals with all significant hazards
associated with pneumatic fluid power systems and specifies principles to apply in order to avoid those
hazards when the systems are put to their intended use.

NOTE 1 See Clause 4 and Annex A.

The significant hazard noise is incompletely dealt with in this International Standard.

NOTE 2  Noise emission depends especially on the installation of pneumatic components or systems into machinery.

This International Standard applies to the design, construction and modification of systems and their
components, also taking into account the following aspects:

a) assembly;

b) installation;

c) adjustment;

d) uninterrupted system operation;

e) ease and economy of maintenance and cleaning;
f)  reliable operation in all intended uses;

g) energy efficiency; and

h) environment.

This International Standard does not apply to air compressors and the systems associated with air distribution
as typically installed in a factory, including gas bottles and receivers.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1219-1, Fluid power systems and components — Graphic symbols and circuit diagrams — Part 1:
Graphic symbols for conventional use and data-processing applications

ISO 1219-2, Fluid power systems and components — Graphic symbols and circuit diagrams — Part 2: Circuit
diagrams
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ISO 5598, Fluid power systems and components — Vocabulary

ISO 11727, Pneumatic fluid power — Identification of ports and control mechanisms of control valves and
other components

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction
ISO 13850, Safety of machinery — Emergency stop — Principles for design

ISO 13851, Safety of machinery — Two-hand control devices — Functional aspects and design principles
ISO 14118, Safety of machinery — Prevention of unexpected start-up

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in I1ISO 5598 and I1SO 12100 and the
following apply.

31
commissioning
procedure by which a system is formally accepted by the purchaser

3.2
emergency control
control function that brings a system to a safe condition

3.3

function plate

surface that contains information describing either the performance of a manually operated device (e.g.
ON/OFF, forward/reverse, left/right, up/down) or the status of a function performed by the system (e.g. clamp,
lift, advance)

3.4

neutral gas

non-combustible gas that has properties similar to air and does not react to the effects of pressure and/or
temperature in a manner different from air

3.5

purchaser

party that stipulates the requirements of a machine, equipment, system or component and judges whether the
product satisfies those requirements

3.6

supplier
party that contracts to provide the product(s) to satisfy the purchaser's requirements

4 List of significant hazards

Table A.1 lists significant hazards associated with the use of pneumatic fluid power in a machine.
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5 General rules and safety requirements

5.1 General

5.1.1  When designing pneumatic systems for machinery, all intended operations and use of systems shall
be considered. Risk assessment, e.g. in accordance with 1ISO 14121-1, shall be carried out to determine the
foreseeable risks associated with systems when they are used as intended. Reasonably foreseeable misuse
shall not cause hazards. The risks identified shall be eliminated by design and, where this is not practicable,
safeguards (first preference) or warnings (second preference) against such risks shall be incorporated, in
accordance with the hierarchy established in ISO 12100.

NOTE This International Standard provides requirements for components of fluid power systems; some of these
requirements are dependent on the hazards associated with the machine in which the system is installed. Therefore, the
final specification and construction of the pneumatic system could need to be based on risk assessment and agreement
between purchaser and supplier.

5.1.2 The control systems shall be designed in accordance with the risk assessment. This requirement is
met when 1ISO 13849-1 is used.

5.1.3 The prevention of damage to the machine, systems and the environment shall be considered.

5.1.4 Deviations from this International Standard shall be agreed to in writing between the purchaser and
supplier. Attention should be drawn by the purchaser and/or the supplier to applicable national and local
codes or laws.

5.2 Basic requirements for the design and specification of pneumatic systems

5.2.1 Component selection

5.21.1 All components and piping in the system shall be selected or specified to provide for safety in use,
and they shall operate within their rated limits when the system is put to its intended use. Components and
piping shall be selected or specified so as to ensure that they can operate reliably under all intended uses of
the system. Particular attention shall be paid to the reliability of components and piping that can create a
hazard in the event of their failure or malfunction.

5.21.2 Components and piping shall be selected, applied and installed in accordance with the
manufacturer's recommendations.

5213 It is recommended that wherever practicable, components and piping made in accordance with
recognized International Standards should be used.

5.2.2 Unintended pressures

5.2.21 All related parts of the system shall be designed or otherwise protected against foreseeable
pressures exceeding the maximum working pressure of the system or the rated pressure of any part of the
system if the excessive pressure can cause a hazard.

5.2.2.2 The preferred means of protection against excessive pressure is one or more pressure-relief
valves located to limit the pressure in all related parts of the system. Other means, such as pressure
regulators, may be used, provided these means satisfy the application requirements.

5.2.2.3 Systems shall be designed, constructed and adjusted to minimize pressure surges and
fluctuations. Pressure surges and fluctuations shall not cause hazards.

5.224 Loss of pressure or pressure drop shall not expose persons to a hazard and should not damage
the machinery.
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5.2.2.5 All pneumatic components shall vent into a non-hazardous area with a connection to the
atmosphere.
5.2.2.6 Means shall be provided to prevent unacceptable pressure build-up where high external loads are

reflected on actuators.

5.2.3 Mechanical movements

Mechanical movements, whether intended or unintended (e.g. effects from acceleration, deceleration or
lifting/holding of masses), shall not result in a situation hazardous to persons.

5.2.4 Noise

In the design of pneumatic systems, the expected noise shall be taken into account. Depending on the
application, measures shall be taken to minimize the risks caused by noise. Airborne noise and structure-
borne noise shall be considered.

NOTE For the design of low-noise machinery and systems, see ISO/TR 11688-1.

5.2.5 Leakage

Leakage (internal or external) shall not cause hazards.

5.2.6 Operational and functional requirements for pneumatic systems

The following specifications for operation and function shall be defined:

a) working pressure range;

b) working temperature range;

c) type of gas to be used (e.g., air, nitrogen or other neutral gas);

d) cycle rates;

e) duty cycle;

f)  service life of components;

g) sequence of events;

h) filtration and lubrication, including identification of components not to be lubricated,;
i) lifting provisions;

j)  emergency, safety and energy isolation requirements;

k) painting or protective coating;

[)  lubricant compatibility with components.

Annex B provides forms and checklists to facilitate the gathering and recording of this information. These

forms and checklists can also be useful to record those specifications that apply to pneumatic systems used in
mobile machinery. The individual forms in Annex B are also available in a separate revisable electronic format.
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Annex B
(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Form for collecting pneumatic system and component data
to ensure conformance with ISO 4414


(
Original
(
Revised
 Revision number:
 Revision date:



Purchase inquiry number:

 Purchase order number:
 Date issued:



B.1
General requirements


B.1.1
Description of equipment


B.1.2
Commissioning


Location: 



Date: 



B.1.3
Names and contact information of parties involved


Purchaser


Company name: 



Primary contact person: 



Address: 



Telephone: 



Telefax: 



E-mail: 



Supplier


Company name: 



Primary contact person: 



Address: 



Telephone: 



Telefax: 



E-mail: 



B.1.4
Delivery location


Company name:




Division (if applicable):




Address:




B.1.5
Pneumatic system


(
ISO 4414:2010, Pneumatic fluid power — General rules and safety requirements for systems and their components

(
Supplementary agreements attached.


(
Company pneumatic standard:




(
Plant or division supplement:




(
Other standards and codes:




		Document number

		Title of document

		Edition

		Source



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





B.1.6
Fluid (air) characteristics; see 5.2.6


Maximum supply pressure: 
kPa
(
 bar)


Minimum supply pressure: 
kPa
(
 bar)


Maximum flow rate: 
L (ANR) s(1 at ... kPa (… bar)
( Supply available


( Supply to be provided

Type of compressor lubricant:




Nominal filtration rating:




Maximum pressure dew point:

°C


B.1.7
Site or operating environment conditions; see 5.3.1


Altitude:

m


Normal atmospheric pressure: 
kPa
(
 bar)


Humidity range of the installation: 
% relative humidity (if known)


Minimum ambient temperature: 

°C


Maximum ambient temperature: 
°C


Airborne contaminant level:




Ambient noise level:

dB


Floor surface:
( wood block
( reinforced concrete
( other:



Electrical network details
Voltage:

V
( 
V



Frequency:

Hz



Available power (if limited):
W



Phase:





( AC
( DC


Other utilities: 




Waste disposal:




Vibration exposure: 




Maximum vibration levels and
frequencies (if known)
Level 1: 




Frequency 1: 
Hz



Level 2: 




Frequency 2: 
Hz



Level 3:




Frequency 3: 
Hz


Emergency, safety and energy isolation requirements: 



Other special legal and/or safety requirements: 



Requirements for the protection of persons
and the pneumatic system and its components:



( Fencing around machine



( Cabinet locks



( Control component locks



( Other: 



Protection for electrical devices:

IP (in accordance with IEC 60529)


Fire or explosion hazard: 




Available handling facilities


(e.g. lifting tackle, passageways, ground loading): 



Special access or mounting requirements: 



B.1.8
Final information; see 7.2

		Preliminary
for approval use

		Description

		Final received by system delivery date



		Copies

		Reproducible

		

		Copies

		Reproducible



		(

		

		(

		

		Pneumatic system circuit diagram

		(

		

		(

		



		(

		

		(

		

		Electrical system circuit diagram

		(

		

		(

		



		(

		

		(

		

		Pneumatic parts list

		(

		

		(

		



		(

		

		(

		

		Sequence of operation

		(

		

		(

		



		(

		

		(

		

		Sequence/time chart

		(

		

		(

		



		(

		

		(

		

		Piping layout

		(

		

		(

		



		(

		

		(

		

		Floor layout

		(

		

		(

		



		(

		

		(

		

		Foundation drawings

		(

		

		(

		





Original drawing(s) to be forwarded upon completion of order to: 



( Drawing(s) to include field changes.


Drawing(s) to be supplied in following format(s):  ( electronic   ( paper – rolled   ( paper – folded


Purchaser's assigned drawing number(s): 



Purchaser's associated equipment drawing number(s): 



B.1.9
System requirements; see 5.2.6

Maximum working pressure: 
kPa
(
 bar)


Maximum fluid operating temperature:

°C


Minimum fluid operating temperature:

°C


Extreme temperature range


(for start-up or intermittent operation):

 to 
°C


Maximum surface temperature exposed to persons: 
°C


Duty cycle:




Service life of system (e.g., hours, cycles, etc.): 



Lubrication requirements:




Component and/or system lifting provisions:




Painting or protective coating requirements:




Labelling:




Maximum noise level requirements:




Emergency, safety and energy isolation requirements:



B.2
Component requirements


B.2.1
Air motors and semi-rotary actuators; see 5.4.1

		Item number

		Type

		Shaft speed

		Displacement

		Rated pressure

		Applicable standards



		

		

		min(1

		cm3

		kPa (bar)

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		





B.2.2
Cylinders; see 5.4.2

		Item number

		Type

		Rated pressure

		Bore

		Piston rod diameter

		Stroke

		Applicable standards

		Supplier



		

		

		kPa (bar)

		mm

		mm

		mm

		

		



		Double-acting



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		Single-acting



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		Other



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





B.2.3
Directional control valves; see 5.4.3

This category includes solenoid operated, air pilot operated, mechanically operated, manually operated, non‑return (check), shuttle and other types.


		Item number

		Type

		Rated pressure

		Rated flow rate

		Applicable standards

		Supplier



		

		

		kPa (bar)

		l·min(1

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		





B.2.4
Quick-exhaust valves; see 5.4.3


		Item number

		Type

		Rated pressure

		Rated flow rate

		Applicable standards

		Supplier



		

		

		kPa (bar)

		l·min(1

		

		



		

		

		

		

		

		



		

		

		

		

		

		





B.2.5
Miscellaneous valves; see 5.4.3

This category includes flow control, lockout, two-hand non‑tie‑down, press clutch safety, pressure relief, sequence, time-delay and slow-start/soft-start types.


		Item number

		Type

		Rated pressure

		Rated flow rate

		Applicable standards

		Supplier



		

		

		kPa (bar)

		l·min(1

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		





B.2.6
Air preparation components; see 5.4.4


		Filters (particulate, coalescing or vapour-removal type)
( with manual drains
( with automatic or semi-automatic drains



		Item number

		Type

		Rated pressure kPa (bar)

		Rated flow rate
l·min1

		Applicable standards

		Supplier



		

		

		

		

		

		



		

		

		

		

		

		



		

		

		

		

		

		



		Regulators (relieving or non-relieving type)
( with pressure gauge
( without pressure gauge



		Item number

		Type

		Rated pressure

kPa (bar)

		Control pressure range
kPa (bar)

		Maximum temperature

°C

		Applicable standards

		Supplier



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		Lubricators



		Item number

		Type

		Rated pressure

kPa (bar)

		Maximum temperature
°C

		Applicable standards

		Supplier



		

		

		

		

		

		



		

		

		

		

		

		



		Filter-regulators and filter-regulator-lubricator (FRL) units
( combine where practical
( keep units separate





B.2.7
Piping; see 5.4.5

Plastic piping
( not permitted



( permitted below
kPa
(
bar)

		Item number

		Material

		Maximum rated pressure
kPa (bar)

		Applicable standards

		Supplier



		Plastic piping, including tubes, connectors and supports



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		Rigid piping, including tubes (steel and copper), connectors, supports, rotating joints, valve mounting manifolds, circuit manifolds



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		Flexible piping, including hoses and hose fittings



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





B.2.8
Auxiliary compressors


		Item number

		Type and description

		Pressure
kPa (bar)

		Applicable standards

		Supplier



		

		

		

		

		



		

		

		

		

		





B.2.9
Accessories


This category may include receivers, silencers, pressure switches, gauges, quick-action couplings, etc.


		Item number

		Type and description

		Rated pressure
kPa (bar)

		Applicable standards

		Supplier



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





B.2.10
Other components


		Item number

		Type and description

		Applicable standards

		Supplier



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





B.2.11
Component reliability


Where component reliability is required for safety-related parts of control systems, ISO 19973 can be useful. The system supplier may request the following information from the component manufacturer.


		Item number

		Component

		MTTFa

		B10 lifeb



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		a
MTTF is the characteristic life for a Weibull distribution.


b
B10 life may be specified for either the median life or the 95 % confidence level.
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