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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee  

SF-041, General Principles for the Guarding of Machinery, to supersede AS 4024.1601—2006. 

It is emphasized that this Standard is part of the AS(/NZS) 4024.1 series and it is imperative that it is 

used in conjunction with other applicable parts of the series. A complete listing of all current parts of 

the AS(/NZS) 4024.1 series can be found at the Standards Australia website <www.standards.org.au> 

and in AS/NZS 4024.1100, Safety of machinery, Part 1100: Application Guide. 

The objective of this Standard is to specify general requirements for the design and construction of 

guards provided primarily to protect persons from mechanical hazards. Attention is drawn to the use 

of guards to minimize exposure to non-mechanical hazards. The requirements are applicable if fixed 

and moveable guards are used.  

This Standard does not cover those parts of guards which actuate interlocking devices. These are 

covered in AS/NZS 4024.1602. This Standard does not provide requirements for special systems 

relating specifically to mobility or the ability to lift loads like rollover protective structures (ROPS) 

and falling-object protective structures (FOPS). 

This Standard is identical with, and has been reproduced from EN 953:1997, Safety of machinery—

Guards—General requirements for the design and construction of fixed and movable guards, and its 

Amendment 1 (2009). The start and finish of text introduced or altered by amendment is indicated in 

the text by tags 

As this Standard is reproduced from an International Standard, the following applies: 

(a) In the source text ‘this European Standard’ should read ‘this Australian/New Zealand Standard’. 

(b) A full point substitutes for a comma when referring to a decimal marker. 

References to International Standards should be replaced by references to Australian or 

Australian/New Zealand Standards, as follows: 

Reference to International Standard  Australian/New Zealand Standard 

EN  AS/NZS 

   4024 Safety of machinery 

349 Safety of machinery—Minimum gaps 

to avoid crushing of parts of the human 

body 

 4024.1803 Part 1803: Safety distances and safety 

gaps—Minimum gaps to prevent 

crushing of parts of the human body 

626 Safety of machinery—Reduction of

risks to health from hazardous

substances emitted by machinery 

   

626-1 Part 1: Principles and specifications for

machinery manufacturers 

 4024.1302 Part 1302: Risk assessment—

Reduction of risks to health from

hazardous substances emitted by

machinery—Principles and

specifications for machinery

manufacturers 

1088  
 

Safety of machinery—Interlocking 
devices associated with guards—
Principles for design and selection 

 4024.1602 Part 1602: Interlocking devices 
associated with guards—Principles for 
design and selection 

   AS  

60204 Safety of machinery—Electrical

equipment of machines 

 60204 Safety of machinery—Electrical

equipment of machines 

60204-1 Part 1: General requirements 

(IEC 60204-1:2005, modified) 

 60204.1 Electrical equipment of machines—

General requirements (IEC 60204-1, 

Ed. 5 (FDIS) MOD) 

rinciples 

 4024.1401 Part 1401: Ergonomic principles—

Design principles—Terminology and 

general principles 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of 

the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an 

‘informative’ annex is only for information and guidance. 

EN 547-1:1996+A1:2008 (E) 
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Foreword 

This document (EN 547-1:1996+A1:2008) has been prepared by Technical Committee CEN/TC 122 
“Ergonomics”, 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 March 2009, and conflicting national standards shall be withdrawn at 
the latest by December 2009. 

This document includes Amendment 1, approved by CEN on 2008-08-14. 

This document supersedes EN 547-1:1996. 

The start and finish of text introduced or altered by amendment is indicated in the text by tags ! ". 

This European Standard 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(s). 

!For relationship with EU Directive(s), see informative Annexes ZA and ZB, which are integral parts 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, 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 United Kingdom. 
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EN ISO  AS/NZS 
12100 Safety of machinery—Basic concepts, 

general principles for design 

12100-1 Part 1: Basic terminology, methodology
(ISO 12100-2:2003) 

4024.1201 Part 1201: General principles for 
design—Risk assessment and risk 
reduction 

12100-2 Part 2: Technical principles 
(ISO 12100-2:2003) 

4024.1201 Part 1201: General principles for 
design—Risk assessment and risk 
reduction 

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

 4024.1801 Part 1801: Safety distances to prevent 
danger zones being reached by upper 
and lower limbs 

14121 Safety of machinery—Risk assessment  4024 Safety of machinery 
14121-1 Part 1: Principles (ISO 14121-1:2007) 4024.1201 Part 1201: General principles for 

design—Risk assessment and risk 
reduction 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of 

the annex to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an 

‘informative’ annex is only for information and guidance. 

 

AS/NZS 4024.1601:2014 3



 

 

CONTENTS 

EN 953:1997+A1:2009 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................4

Introduction .........................................................................................................................................................6

1 Scope ......................................................................................................................................................6

2 Normative references ............................................................................................................................6

3 Definitions ..............................................................................................................................................7

4 Risk assessment ................................................................................................................................. 14

5 Principal requirements for the design and construction of guards .............................................. 14
5.1 Machine aspects ................................................................................................................................. 14
5.1.1 General ................................................................................................................................................. 14
5.1.2 Access to danger zones ..................................................................................................................... 14
5.1.3 Containment of ejected parts ............................................................................................................ 14
5.1.4 Containment of hazardous substances ........................................................................................... 15
5.1.5 Noise .................................................................................................................................................... 15
5.1.6 Radiation .............................................................................................................................................. 15
5.1.7 Explosion ............................................................................................................................................. 15
5.2 Human aspects ................................................................................................................................... 15
5.2.1 General ................................................................................................................................................. 15
5.2.2 Safety distances.................................................................................................................................. 15
5.2.3 Control of access to the danger zone............................................................................................... 15
5.2.4 Viewing ................................................................................................................................................ 15
5.2.5 Ergonomic aspects ............................................................................................................................. 15
5.2.6 Intended use ........................................................................................................................................ 16
5.3 Guard design aspects ........................................................................................................................ 16
5.3.1 General ................................................................................................................................................. 16
5.3.2 Crushing or trapping points .............................................................................................................. 16
5.3.3 Durability ............................................................................................................................................. 16
5.3.4 Hygiene ................................................................................................................................................ 17
5.3.5 Cleaning ............................................................................................................................................... 17
5.3.6 Exclusion of contaminants ................................................................................................................ 17
5.4 Guard construction aspects .............................................................................................................. 17
5.4.1 Sharp edges etc. ................................................................................................................................. 17
5.4.2 Integrity of joints ................................................................................................................................. 17
5.4.3 Removal only by tool .......................................................................................................................... 17
5.4.4 Positive location of removable guards ............................................................................................. 17
5.4.5 Positive closing of movable guards ................................................................................................. 17
5.4.6 Self closing guards ............................................................................................................................. 17
5.4.7 Adjustable guards............................................................................................................................... 18
5.4.8 Movable guards ................................................................................................................................... 18
5.4.9 Control guards .................................................................................................................................... 18
5.5 Selection of materials ......................................................................................................................... 18
5.5.1 General ................................................................................................................................................. 18
5.5.2 Impact resistance................................................................................................................................ 19
5.5.3 Rigidity ................................................................................................................................................. 19
5.5.4 Secure fixing ....................................................................................................................................... 19
5.5.5 Reliability of moving parts ................................................................................................................. 19
5.6 Containment ........................................................................................................................................ 19
5.7 Resistance to corrosion ..................................................................................................................... 19
5.8 Resistance to micro-organisms ........................................................................................................ 19
5.9 Non-toxicity ......................................................................................................................................... 19

AS/NZS 4024.1601:2014 4



 

 

Page 

 

 

 

 

EN 953:1997+A1:2009 (E) 

3 

5.10 Machine viewing .................................................................................................................................. 19
5.11 Transparency ....................................................................................................................................... 20
5.12 Stroboscopic effects ........................................................................................................................... 20
5.13 Electrostatic properties ...................................................................................................................... 20
5.14 Thermal stability .................................................................................................................................. 20
5.15 Flammability ......................................................................................................................................... 20
5.16 Noise and vibration reduction ............................................................................................................ 20
5.17 Radiation protection ............................................................................................................................ 20

6 Selection of types of guards .............................................................................................................. 21
6.1 General ................................................................................................................................................. 21
6.2 Combination of different guards or of guards with other devices ................................................. 21
6.3 Selection of guards according to the number and location of the hazards .................................. 23
6.4 Selection of guards according to the nature and frequency FOR access required ..................... 24
6.4.1 Moving transmission parts ................................................................................................................. 24
6.4.2 Where access is not required during use ......................................................................................... 24
6.4.3 Where access is required during use ................................................................................................ 24

7 Additional design and construction considerations ....................................................................... 24
7.1 Climbing ............................................................................................................................................... 24
7.2 Retained fastenings ............................................................................................................................ 25
7.3 Vibration resistance ............................................................................................................................ 25
7.4 Warning signs ...................................................................................................................................... 25
7.5 Colour ................................................................................................................................................... 25
7.6 Aesthetics............................................................................................................................................. 25

8 Verification of the safety requirements for guards .......................................................................... 25
8.1 General ................................................................................................................................................. 25
8.2 Impact strength .................................................................................................................................... 26
8.3 Safety distances .................................................................................................................................. 26
8.4 Containment ......................................................................................................................................... 26
8.5 Noise ..................................................................................................................................................... 26
8.6 Guard operating forces ....................................................................................................................... 26
8.7 Visibility ................................................................................................................................................ 26

9 Information for use .............................................................................................................................. 26
9.1 General ................................................................................................................................................. 26
9.2 Guard hazards ..................................................................................................................................... 26
9.3 Installation ............................................................................................................................................ 27
9.4 Operation .............................................................................................................................................. 27
9.5 Removal of guards .............................................................................................................................. 27
9.6 Inspection and maintenance .............................................................................................................. 27

Annex A (normative)  Guidelines to assist in the selection of guards against hazards generated by 
moving parts ........................................................................................................................................ 28

Annex B (normative)  Guidelines for the selection of guards according to the number and location 
of hazards ............................................................................................................................................. 29

Annex ZA (informative)  !!!!Relationship between this European Standard and the Essential 
Requirements of EU Directive 98/37/EC"""" ...................................................................................... 31

Annex ZB (informative)  !!!!Relationship between this European Standard and the Essential 
Requirements of EU Directive 2006/42/EC"""" .................................................................................. 32

!!!!Bibliography"""" ........................................................................................................................................... 33
 

AS/NZS 4024.1601:2014 5



 

 

AUSTRALIAN/NEW ZEALAND STANDARD 

Safety of machinery 

Part 1601:  
Design of controls, interlocks and guarding—Guards—General 
requirements for the design and construction of fixed and movable guards 

 

 

 

EN 953:1997+A1:2009 (E) 

5 

Introduction 

This European Standard specifies general principles for the design and construction of guards, both fixed and 
movable. It is intended for use by manufacturers, designers, standards makers and other interested parties. 

!This document is a type B standard as stated in EN ISO 12100-1. 

The provisions of this document can be supplemented or modified by a type C standard. 

NOTE For machines which are covered by the scope of a type C standard and which have been designed and built 
according to the provisions of that standard, the provisions of that type C standard take precedence over the provisions of 
this type B standard." 

In accordance with the requirements laid down in !EN ISO 12100-1" and !EN ISO 12100-2" the 
machine designer shall identify the hazards present at a machine, carry out a risk assessment and reduce risk 
by design before considering safeguarding techniques. 

1 Scope 

This European Standard specifies general requirements for the design and construction of guards provided 
primarily to protect persons from mechanical hazards. 

The standard applies primarily to machines which are manufactured after the date of issue of this standard. 

Attention is drawn to the use of guards to minimise exposure to non-mechanical hazards. 

The requirements are applicable if fixed and movable guards are used. The standard does not cover those 
parts of guards which actuate interlocking devices. These are covered in EN 1088. 

This standard does not provide requirements for special systems relating specifically to mobility and ability to 
lift loads like rollover protective structures (ROPS) and falling-object protective structures (FOPS). 

2 Normative references 

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

!deleted text" 

EN 349,  Safety of machinery – Minimum gaps to avoid crushing of parts of the human body 

EN 626-1, Safety of machinery – Reduction of risks to health from hazardous substances emitted by 
machinery – Part 1: Principles and specifications for machinery manufacturers 

!deleted text" 

EN 1088, Safety of machinery – Interlocking devices associated with guards – Principles for design and 
selection 
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