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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
the on-line catalogue.

For more frequent listings or notification of revisions, amendments and
withdrawals, Standards Australia and Standards New Zealand offer a number of
update options. For information about these services, users should contact their
respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR AS/NZS 4024.1401.
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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 4024.1401—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 establish the ergonomic principles to be followed during the
process of design of machinery. It applies to the interactions between operators and machinery when
installing, operating, adjusting, maintaining, cleaning, dismantling, repairing or transporting
equipment, and outlines the principles to be followed in taking the health, safety and wellbeing of the
operator into account. It provides a framework within which the range of more specific ergonomic
Standards of this series (i.e. AS/NZS 4024.1901 to AS/NZS 4024.1907) is recommended to be
applied.

This Standard is identical with, and has been reproduced from EN 614-1:2006, Safety of machinery—
Ergonomic design principles, Part 1: Terminology and general principles, and its Amendment 1
(2009). The start and finish of text introduced or altered by amendment is indicated in the text by the

tags @&l.
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
894 Safety of machinery—Ergonomics 4024 Safety of machinery

requirements for the design of displays
and control actuators

894-3  Part 3: Control actuators 4024.1903 Part 1903: Displays, controls, actuators
and signals—Ergonomic requirements
for the design of displays and control
actuators—Control actuators

EN ISO

12100  Safety of machinery—Basic concepts,
general principles for design

12100-1 Part 1: Basic terminology, methodology 4024.1201 Part 1201: General principles for

(ISO 12100-1:2003) design—Risk assessment and risk
reduction
12100-2 Part 2: Technical principles 4024.1201 Part 1201: General principles for
(ISO 12100-2:2003) design—Risk assessment and risk
reduction

14121  Safety of machinery—Risk assessment

14121-1 Part 1: Principles (ISO 14121-1:2007) 4024.1201 Part 1201: General principles for
design—Risk assessment and risk
reduction

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance. Documents
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INTRODUCTION

Ergonomically designed work systems enhance safety, improve human working and living conditions and
counteract adverse effects on human health. Also they usually improve the operator-machine system
performance and reliability. In this European Standard the term "ergonomics" refers to a multidisciplinary field
of science and its application. Applying ergonomics to the design of work systems, especially where the
design of machinery is concerned, ensures that human capabilities, skills, limitations and needs are taken into
account.

The work system includes operators, job design, work equipment (e.g. machinery), work space, work
environment, work process and the interactions between them. It can vary in complexity from a workshop with
a single operator using hand held equipment to a process plant and its operators. Good design takes into
account how the operator is expected to interact with the work equipment and how the work equipment fits
into the system as a whole. This is particularly important the more the work equipment is interdependent on
other components of the system. In its whole complexity, the working system is described in generic
standards (e.g. EN ISO 6385).

Compliance with harmonised standards prepared by CEN/CENELEC enables manufacturers and suppliers to
meet requirements of European legislation. EN 1ISO 12100-1 and EN ISO 12100-2 contain the concepts and
general principles to guide designers in achieving safety for machinery for occupational and private purposes.
Ergonomic principles can be incorporated into the design process by following this standard. In this way both
the technical design and ergonomic principles are considered at the same time. The aim to enhance the
health, safety and well-being of workers is reached by systematically minimising the risks according to EN
ISO 12100 4l. EN 13861 provides information concerning applicable ergonomic B-type standards related to
specific hazards.

This standard is one of the European Standards covering specific topics identified in EN ISO 12100-1 and EN
ISO 12100-2 as important to the safety of machinery.
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AUSTRALIAN/NEW ZEALAND STANDARD

Safety of machinery

Part 1401:
Ergonomic principles—Design principles—Terminology and general
principles

1 Scope

This European Standard establishes the ergonomic principles to be followed during the process of design of
machinery.

This European Standard applies to the interactions between operators and machinery when installing,
operating, adjusting, maintaining, cleaning, dismantling, repairing or transporting equipment, and outlines the
principles to be followed in taking the health, safety and well-being of the operator into account. This
European Standard provides a framework within which the range of more specific ergonomics standards and
other related standards relevant to machinery design should be applied.

The ergonomic principles given in this European Standard apply to all ranges of human abilities and
characteristics to ensure safety, health and well-being and overall system performance. Information will need
to be interpreted to suit the intended use.

NOTE Although the principles in this European Standard are orientated towards machinery for occupational use, they
are also applicable to equipment and machinery for private use.
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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.

EN 894-3, Safety of machinery — Ergonomics requirements for the design of displays and control actuators
— Part 3: Control actuators

deleted text

EN ISO 12100-1, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology (ISO 12100-1:2003)

EN ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2:
Technical principles (ISO 12100-2:2003)

EN ISO 14121-1, Safety of machinery — Risk assessment — Part 1: Principles (ISO 14121-1:2007)

3 Terms and definitions
For the purposes of this European Standard, the following terms and definitions apply.

3.1

allocation of functions

process of deciding how system functions shall be implemented, by humans, by equipment and/or hardware
and/or software

[EN I1SO 6385:2004, 2.1]

3.2

design population

designated group of workers delimited as a percentile range of the general population, defined according to
relevant characteristics, e.g. gender, age, skill level, etc.

[EN 1SO 6385:2004, 2.2]

3.3

ergonomics

study of human factors

scientific discipline concerned with the understanding of interactions among human and other elements of a
system, and the profession that applies theory, principles, data and methods to design in order to optimize
human well-being and overall system performance

[EN I1SO 6385:2004, 2.3]

34

job

organization and sequence in time and space of an individual's work tasks or the combination of all human
performance by one worker within a work system

[EN ISO 6385:2004, 2.4]

3.5
system function
broad category of activity performed by a system

Accessed by MONASH UNIVERSITY LIBRARY on 12 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub
COPYRIGHT

Full document details: AS NZS 4024.1401-2014


http://www.avadocuments.com/doc/as-nzs-4024-1401-2014
http://www.avadocuments.com/doc/as-nzs-4024-1401-2014

Accessed by MONASH UNIVERSITY LIBRARY on 12 Jun 2015 (Document currency not guaranteed when printed)

AS/NZS 4024.1401:2014 7

[EN ISO 6385:2004, 2.5]

3.6

well-being

condition perceived by the operator when using the machine as intended by reducing discomfort, fatigue and
psychological stress to the minimum possible due to ergonomic principles

NOTE Well-being is a part of good health according to the WHO.

3.7
work environment
physical, chemical, biological, organizational, social and cultural factors surrounding a worker

[EN ISO 6385:2004, 2.6]

3.8

work equipment

tools, including hardware and software, machines, vehicles, devices, furniture, installations and other
components used in the work system

[EN ISO 6385:2004, 2.7]

3.9

operator

worker

person or persons given the task of installing, operating, adjusting, maintaining, cleaning, repairing or
transporting, machinery

[EU Directive 98/37/EC, Annex 1, 1.1.1, 3" subclause]

3.10

work fatigue

mental or physical, local or general non-pathological manifestation of excessive strain, completely reversible
with rest

[EN ISO 6385:2004, 2.9]

3.1
work organization
sequence and interaction of work systems fitted together to produce a specific result

[EN I1SO 6385:2004, 2.10]

3.12

work process

sequence in time and space of the interaction of workers, work equipment, materials, energy and information
within a work system

[EN 1SO 6385:2004, 2.11]

3.13

workstation

combination and spatial arrangement of work equipment, surrounded by the work environment under the
conditions imposed by the work tasks

[EN I1SO 6385:2004, 2.12]
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3.14

work strain

internal response of the worker to being exposed to work stress depending on his/her individual
characteristics (e.g. size, age, capacities, abilities, skills, etc.)

[EN 1SO 6385:2004, 2.13]

3.15

work stress

external load

sum of those external conditions and demands in the work system which act to disturb a person's
physiological and/or psychological state

[EN ISO 6385:2004, 2.14]

3.16
workspace
volume allocated to one or more persons in the work system to complete the work task

[EN ISO 6385:2004, 2.15]

3.17

work system

system comprising one or more workers and work equipment acting together to perform the system function,
in the workspace, in the work environment, under the conditions imposed by the work tasks

[EN I1SO 6385:2004, 2.16]

3.18
work task
activity or set of activities required by the worker to achieve an intended outcome

[EN ISO 6385:2004, 2.17]

3.19

accessible design

design focussed on principles of extending standard design to people with some type of performance
limitation to maximize the number of potential customers who can readily use a product, building or service
which may be achieved by

- designing products, services and environments that are readily usable by most users without any
modification,

- by making products or services adaptable to different users (adapting user interfaces), and
- by having standardized interfaces to be compatible with special products for persons with disabilities.

NOTE 1 Terms such as design for all, barrier-free design, inclusive design and transgenerational design are used
similarly but in different contexts.

NOTE 2  Accessible design is a subset of universal design where products and environments are usable by all people,
to the greatest extent possible, without the need for adaptation or specialised design.

[CEN/CENELEC Guide 6, 3.2]
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