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Abstract

This standard establishes safety requirements with respect to the design, manufacture, maintenance, and operation of arc
welding robot systems and ancillary equipment. It also helps to identify and minimize hazards involved in maintaining,
operating, integrating, and setting up of arc welding robot systems.
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Statement on the Use of American Welding Society Standards

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been developed in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other governmental
bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS standards
must be approved by the governmental body having statutory jurisdiction before they can become a part of those laws
and regulations. In all cases, these standards carry the full legal authority of the contract or other document that invokes
the AWS standards. Where this contractual relationship exists, changes in or deviations from requirements of an AWS
standard must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings
together volunteers representing varied viewpoints and interests to achieve consensus. While AWS administers the process
and establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this standard. AWS also makes no guarantee or warranty as to the accuracy or completeness of any information published
herein.

In issuing and making this standard available, AWS is neither undertaking to render professional or other services for or
on behalf of any person or entity, nor is AWS undertaking to perform any duty owed by any person or entity to someone
else. Anyone using these documents 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. It is
assumed that the use of this standard and its provisions is entrusted to appropriately qualified and competent personnel.

This standard may be revised, corrected through publication of amendments or errata, or supplemented by publication of
addenda. Information on the latest editions of AWS standards including amendments, errata, and addenda is posted on
the AWS web page (www.aws.org). Users should ensure that they have the latest edition, amendments, errata, and
addenda.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept
any and all liabilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of
any patent or product trade name resulting from the use of this standard.

AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the appropriate technical committee. Such requests should be addressed to the American Welding Society,
Attention: Managing Director, Standards Development, 8669 NW 36 St, # 130, Miami, FL 33166 (see Annex C). With
regard to technical inquiries made concerning AWS standards, oral opinions on AWS standards may be rendered. These
opinions are offered solely as a convenience to users of this standard, and they do not constitute professional advice.
Such opinions represent only the personal opinions of the particular individuals giving them. These individuals do not
speak on behalf of AWS, nor do these oral opinions constitute official or unofficial opinions or interpretations of AWS.
In addition, oral opinions are informal and should not be used as a substitute for an official interpretation.

This standard is subject to revision at any time by the AWS D16 Committee on Robotic and Automatic Welding. It must
be reviewed every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations,
additions, or deletions) and any pertinent data that may be of use in improving this standard are requested and should be
addressed to AWS Headquarters. Such comments will receive careful consideration by the AWS D16 Committee on
Robotic and Automatic Welding and the author of the comments will be informed of the Committee’s response to the
comments. Guests are invited to attend all meetings of the AWS D16 Committee on Robotic and Automatic Welding to
express their comments verbally. Procedures for appeal of an adverse decision concerning all such comments are provided
in the Rules of Operation of the Technical Activities Committee. A copy of these Rules can be obtained from the American
Welding Society, 8669 NW 36 St, # 130, Miami, FL 33166.
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Foreword

This foreword is not part of this standard but is included for informational purposes only.

The AWS D16 Committee on Robotic and Automatic Welding was organized in 1985 to provide a centralized source for
the exchange of technical information between manufacturers, installers, integrators, and operators of robotic and auto-
mated equipment. It has developed a number of standards related to robotic arc welding systems and their applications,
as shown in the List of AWS Documents on Robotic and Automatic Welding.

The first edition of AWS D16.1M/D16.1:2004, Specification for Robotic Arc Welding Safety, was initially published in
2004. The third edition provides updated guidelines for the safe use of arc welding robots. It includes requirements for
collaborative applications and safety features. Although safe practices for arc welding are covered in many standards,
this standard focuses on safety aspects unique to robotic arc welding applications.

A vertical line in the margin or underlined text in clauses or figures indicates an editorial or technical change from the
previous edition.

Comments and suggestions for the improvement of this standard are welcome. They should be sent to the Secretary,
AWS D16 Committee on Robotic and Automatic Welding, American Welding Society, 8669 NW 36 St, # 130, Miami,
FL 33166.
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Specification for Robotic Arc Welding Safety

1. General Requirements

1.1 Scope. The requirements of this standard apply to industrial robot systems that are used to perform the gas metal arc
welding (GMAW) with solid or metal cored wires, and flux cored arc welding (FCAW) processes. The purpose of this
standard is to establish minimum safety requirements with respect to the design, manufacture, maintenance, and operation
of arc welding robot systems and ancillary equipment. It is also designed to help identify and minimize hazards involved in
maintaining, operating, and setting up of arc welding robot systems. This standard includes principles that may be applied
to robotic systems with other arc welding processes.

A typical industrial arc welding robot system is illustrated in Figure 1. There may be other accessories that are outside
the scope of this document.

1.1.1 Applications

1.1.1.1 New or Remanufactured Installations. The requirements of this standard pertaining to design and manu-
facture shall apply to all new or remanufactured arc welding robot systems, fixtures, and ancillary equipment manufactured
for installation or installed after the compliance date subsequent to the ANSI approval date of this standard. Compliance
to the standard shall be 12 months after the ANSI approval date.

1.1.1.2 Existing or Rebuilt Installations. Existing installations or the repair or rebuilding thereof shall be compliant
with the standards in effect at the time of their original installation. Modifications to fixtures, end-of-arm devices, or
ancillary equipment shall be reviewed for the creation of new hazards. Such new hazards shall be safeguarded in accordance
with the applicable clauses of this standard.

System Safety Wirefeeding Unit

Workpiece Fixture ‘ Welding Torch ‘

7 AY I

| ] 11 = Shielding Gas
\ Delivery
Remote Operator l
Panel andInterface Positioning Table
{optional) i
¢ Electrode Lead and
Wirefeed Control Cable
e Weld Cantrol
| / g Interface

Water Cooler

j f \ (opticnal) Teach Pendant
Electrode
Conduit
/! ﬂ
E
Torch Cleaning . \'geolﬂglrg Robot
Ad Station {optional) Welding gt Contraller
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| | 1
. Weld Interface Shieldng
Workpiece Lead TN {optional) Gas Supply
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Figure 1—Example of a Typical Robotic Arc Welding Cell
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