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AMERICAN NATIONAL STANDARDS 

By approving this adoption of an ISO standard as an American National Standard, the ANSI Board of Standards 
Review confirms that the requirements for due process, consensus, balance and openness have been met by AMT – 
The Association For Manufacturing Technology (the ANSI-accredited standards developing organization). 

American National Standards are developed through a consensus process.  Consensus is established when 
substantial agreement has been reached by directly and materially affected interests.  Substantial agreement means 
much more than a simple majority, but not necessarily unanimity.  Consensus requires that all views and objections 
be considered, and that a concerted effort be made toward resolution.  This process brings together volunteers and/or 
seeks out the views of persons who have an interest in the topic covered by this publication.  While AMT administers 
the process and establishes procedures to promote fairness in the development of consensus, it does not write the 
document and it does not independently test, evaluate or verify the accuracy or completeness of any information or 
the soundness of any judgments contained in its standards or guidelines. 

American National Standards are promulgated through ANSI for voluntary use; their existence does not in any respect 
preclude anyone, whether they have approved the standards or not, from manufacturing, marketing, purchasing, or 
using products, processes, or procedures not conforming to the standards.  However, users, distributors, regulatory 
bodies, certification agencies and others concerned may apply American National Standards as mandatory 
requirements in commerce and industry. 

The American National Standards Institute does not develop standards and will in no circumstances give an 
interpretation of an American National Standard.  Moreover, no person shall have the right or authority to issue an 
interpretation of an American National Standard in the name of the American National Standards Institute.  Requests 
for interpretations should be addressed to the Secretariat (AMT). 

AMT MAKES NO WARRANTY, EITHER EXPRESSED OR IMPLIED AS TO THE FITNESS OF MERCHANTABILITY 
OR ACCURACY OF THE INFORMATION CONTAINED WITHIN THIS STANDARD, AND DISCLAIMS AND MAKES 
NO WARRANTY THAT THE INFORMATION IN THIS DOCUMENT WILL FULFILL ANY OF YOUR PARTICULAR 
PURPOSES OR NEEDS.  AMT disclaims liability for any personal injury, property or other damages of any nature 
whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from the 
publication, use of, application or reliance on this document.  AMT does not undertake to guarantee the performance 
of any individual manufacturer or seller’s products or services by virtue of this standard or guide, nor does it take any 
position with respect to the validity of any patent rights asserted in connection with the items which are mentioned in 
or are the subject of this document, and AMT disclaims liability for the infringement of any patent resulting from the 
use of or reliance on this document.  Users of this document are expressly advised that determination of the validity of 
any such patent rights, and the risk of infringement of such rights, is entirely their own responsibility. 

In publishing or making this document available, AMT is not undertaking to render professional or other services for or 
on behalf of any person or entity, nor is AMT undertaking to perform any duty owed by any person or entity to 
someone else.  Anyone using this document should rely on his or her own independent judgment, or as appropriate, 
seek the advice of a competent professional in determining the exercise of reasonable care in any given 
circumstances.   

AMT has no power, nor does it undertake to police or enforce conformance to the requirements of this document.  
AMT does not certify, test or inspect products, designs, or installations for safety or health purposes.  Any certification 
or other statement of conformance to any health or safety-related information in this document shall not be 
attributable to AMT and is solely the responsibility of the certifier or maker of the statement. 

NOTICE: This American National Standard may be revised or withdrawn at any time.  The procedures of the 
American National Standards Institute require that action be taken periodically to reaffirm, revise, or withdraw this 
standard.  You may contact the Secretariat for current status information on this, or other B11 standards.  Individuals 
interested in obtaining up-to-date information on standards can access this information at http:\\www.nssn.org (or by 
contacting ANSI).  NSSN - A National Resource for Global Standards, provides a central point to search for standards 
information from worldwide sources and can connect those who seek standards to those who supply them.
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Foreword 

This American National Standard is an “identical” American national adoption of ISO 12100-2:2003 and differs 
from the original standard only in changing the clause 2 reference to IEC 60204 to its current version (from 1997 
to 2005), and the addition of a note to the clause 2 reference to IEC 60204-1, as follows:  In the United States, 
ANSI / NFPA 79:2007 may be substituted for IEC 60204-1:2005.  There are also minor editorial revisions needed 
to make this adoption read as an ‘Americanized’ version. 

This standard has been nationally adopted and approved through the auspices of the ANSI B11 Accredited 
Standards Committee which has as one of its Subcommittees, the U.S. Technical Advisory Group to ISO/TC 199 
under which the original ISO standard was developed and approved. 

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.  Neither ISO, ANSI nor AMT shall be 
held responsible for identifying any or all such patent rights.  ANSI / ISO 12100-2:2007 is an identical national 
adoption of ISO 12100-2:2003 by the B11 Accredited Standards Committee, after recommendation by the 
B11.TC199 Subcommittee (which also functions primarily as the U.S. Technical Advisory Group to ISO Technical 
Committee 199 under which this ISO standard was developed, adopted and approved). 

ISO 12100-2:2003 was prepared by Technical Committee ISO/TC 199, Safety of machinery.  That edition 
canceled and replaced ISO/TR 12100-2:1992, which had been technically revised. 
ANSI / ISO 12100:2007 consists of the following parts, under the general title Safety of machinery — Basic 
concepts, general principles for design:
• Part 1: Basic terminology, methodology, expressing the basic overall methodology to be followed when 
designing machinery and when producing safety standards for machinery, together with the basic terminology 
related to the philosophy underlying this work; 
• Part 2: Technical principles, giving advice on how this philosophy can be applied using available techniques. 
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Introduction

The primary purpose of ANSI / ISO 12100 is to provide designers with an overall framework and guidance to 
enable them to produce machines that are safe for their intended use.  It also provides a strategy for standard 
writers.  The concept of safety of machinery considers the ability of a machine to perform its intended function(s) 
during its lifecycle where risk has been adequately reduced. 

This standard is the basis for a set of standards which have the following structure: 
• Type-A standards (basis standards) give basic concepts, principles for design, and general aspects that can be 
applied to machinery; 
• Type-B standards (generic safety standards) deal with one or more safety aspects or one or more types of 
safeguards that can be used across a wide range of machinery: 

Type-B1 standards are on particular safety aspects (e.g., safety distances, surface temperature, noise); 
Type-B2 standards are on safeguards (e.g., two-hand controls, interlocking devices, pressure sensitive 

devices, guards); 
• Type-C standards (machinery safety standards) deal with detailed safety requirements for a particular machine 
or group of machines.

This standard is a type-A standard.  The subjects of numerous clauses or subclauses of this standard are also 
dealt with in a more detailed manner in other type-B standards, such as ANSI B11.GSR and ANSI B11.19.  When 
a type-C standard deviates from one or more provisions dealt with by this standard, or by a type-B standard, the 
type-C standard takes precedence.  ISO/IEC Guide 51 has been taken into account as far as practicable at the 
time of drafting of this standard.
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Safety of machinery — Basic concepts, general principles for 
design — Part 2: Technical principles 

1 Scope 
This standard defines technical principles to help designers in achieving safety in the design of machinery.  ANSI / 
ISO 12100-2 is intended to be used together with ANSI / ISO 12100-1 when considering the solution to a specific 
problem.  The two parts of ANSI / ISO 12100 can be used independently of other documents, or as a basis for the 
preparation of other type-A standards or type-B or type-C standards.  This standard does not deal with damage to 
domestic animals, property or the environment. 

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. 

IEC 60204-1:2005, Safety of machinery – Electrical equipment of machines – Part 1: General requirements. 
NOTE: In the United States, ANSI / NFPA 79:2007 may be substituted for IEC 60204-1:2005. 

ANSI / ISO 12100-1:2007, Safety of machinery – Basic concepts, general principles for design – Basic 
terminology, methodology. 

3 Terms and definitions 
For the purposes of this standard, the terms and definitions given in ANSI / ISO 12100-1:2007 apply. 

4 Inherently safe design measures 
4.1 General 
Inherently safe design measures are the first and most important step in the risk reduction process because 
protective measures inherent to the characteristics of the machine are likely to remain effective, whereas 
experience has shown that even well-designed safeguarding may fail or be violated and information for use may 
not be followed. 

Inherently safe design measures are achieved by avoiding hazards or reducing risks by a suitable choice of 
design features of the machine itself and/or interaction between the exposed persons and the machine. 

NOTE:  Clause 5 gives safeguarding and complementary measures to achieve the risk reduction objectives where 
inherently safe design measures are not sufficient (see 3-step method in ANSI / ISO 12100-1:2007, clause 5). 

4.2 Consideration of geometrical factors and physical aspects 
4.2.1 Geometrical factors 
Such factors can be, e.g.: 
a)  Designing the shape of machinery to maximize direct visibility of the working areas and hazard zones from the 
control position thereby reducing blind spots.  Also, choosing and locating means of indirect vision where 
necessary (e.g., mirrors) so as to take into account the characteristics of human vision, particularly when safe 
operation requires permanent direct control by the operator, e.g.: 

 the traveling and working area of mobile machines; 
 the zone of movement of lifted loads or of the carrier of machinery for lifting persons; 
 the area of contact of the tool of a hand-held or hand-guided machine with the material being worked. 

The design of the machine shall be such that, from the main control position, the operator is able to ensure that 
there are no exposed persons in the danger zones. 
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