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Abstract
This specification provides the general welding requirements for welding aircraft and space hardware. It includes but is 
not limited to the fusion welding of aluminum-based, nickel-based, iron-based, cobalt-based, magnesium-based, and 
titanium-based alloys using electric arc and high energy beam processes. There are requirements for welding design, 
personnel and procedure qualification, fabrication, inspection, and acceptance criteria for aerospace, support, non-flight 
hardware, and crewed spaceflight hardware. Additional requirements cover repair welding of existing hardware. A com-
mentary for the specification is included.



AWS D17.1/D17.1M:2024

ii

AWS D17.1/D17.1M:2024

ii

ISBN Print: 978-1-64322-301-8
ISBN PDF: 978-1-64322-302-5

© 2024 by American Welding Society
All rights reserved

Printed in the United States of America

Photocopy Rights. No portion of this standard may be reproduced, stored in a retrieval system, or transmitted in any 
form, including mechanical, photocopying, recording, or otherwise, without the prior written permission of the copyright 
owner.

Authorization to photocopy items for internal, personal, or educational classroom use only or the internal, personal, or 
educational classroom use only of specific clients is granted by the American Welding Society provided that the appropri-
ate fee is paid to the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, tel: (978) 750-8400; Internet: 
www.copyright.com.



AWS D17.1/D17.1M:2024

iii

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 governmen-
tal 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 stand-
ard 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 proc-
ess 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 pub-
lished 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 superseded by new editions. This standard may also be corrected through publication of amend-
ments or errata, or supplemented by publication of addenda. Information on the latest editions of AWS standards includ-
ing 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 J). 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 addi-
tion, 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 D17 Committee on Welding in the Aircraft and Aerospace 
Industries. 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 
D17 Committee on Welding in the Aircraft and Aerospace Industries 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 D17 Committee on 
Welding in the Aircraft and Aerospace Industries 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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This revision of AWS D17.1/D17.1M, Specification for Fusion 
Welding for Aerospace Applications, is respectfully dedicated 
to the memory of Jagdish (JT) Amin, who served on the  
AWS D17 Committee on Welding in the Aircraft and Aerospace 
Industry since 1995.

The Committee sadly misses his passion, wisdom, and friend-
ship. His commitment and significant contributions to the 
advancement of the aerospace industry will live on through 
this new revision.
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Foreword

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

Prior to 1977, aviation welding specifications were primarily dependent on government standards for contract purchases 
and were based on welding technology from the 1950s. Those specifications were MIL-W-8611 (steel), MIL-W-8604 
(aluminum), MIL-W-18326 (magnesium), and MIL-T-5021 for welder performance requirements. In 1977, the aviation 
and aerospace industry and government moved to update some of these standards by consolidating the welder’s perform-
ance of MIL-T-5021 into MIL-STD-1595. MIL-STD-1595 was issued as a supplement to the ASME Section IX code in 
1977. It was subsequently revised and superseded by MIL-STD-1595A in 1983. The first update to the 1950’s welding 
process specifications came with the release of MIL-W-8604A in 1982, almost 30 years after its initial release. The mate-
rial welding specifications MIL-W-8604, MIL-W-8611, and MIL-W-18326 were consolidated into MIL-STD-2219 in 
1988 and represented the most significant change to aviation welding standards in more than 30 years.

After two unsuccessful attempts to change the military standards, the American Welding Society contacted the  
industry and proposed a meeting to develop a national specification. Interested welding personnel from the aviation 
industry gathered in the autumn of 1993 to lay the foundation for a national aviation and aerospace specification for 
fusion welding to replace MIL-STD-1595A and MIL-STD-2219. This meeting led to the formation of the AWS D17 
Committee on Welding in the Aircraft and Aerospace Industries. The overriding theme the welding committee members 
brought to the table was that the aviation industry had changed. Those changes affected the welding processes and pro-
cedures, base metal and filler metal types, quality, and the inspection equipment, just to name a few. Since the 1950s, the 
welding specifications had not completely kept pace during the revision process to reflect those technology changes. The 
writing of this specification was a prime opportunity for the industry and government to create a document to include 
those changes. Through an industrial effort and committee consensus, this specification represents several years of work, 
bringing the aviation and aerospace industry together to acknowledge the technological advances of welding and materi-
als. Included in this document is weld repair technology to enable the use of weld repair beyond those areas originally 
designated for a weld.

Changes to this fourth edition of D17.1 include the following:

In this fourth edition of D17.1, the committee made several fundamental changes to expand the use and applicability of 
the document for the dynamics within the industry. The criteria for welding procedure and welder qualification in Clause 
5 were separated for clarity and to prevent mixing of elements. As part of this, Tables 5.1 through 5.7 were reworked for 
better organization and to isolate each of the requirements to a single element. Also, for qualification coupon configura-
tion, figures were added to integrate the criteria more completely within the D17.1 specification; allowing for more 
independence from the external documents such as AWS B2.1.

For Non-Flight Hardware in Clause 9, the criteria for fluid service inspection was diverted to ASME B31.3.

Clause 10 is a new addition which addresses the unique criteria for Crewed Spaceflight Hardware.

Underlined areas in text indicate an addition and vertical lines adjacent to text, figures, tables, and equations indicate 
where changes (additions, modifications, corrections, deletions) from the 2017 edition were made.
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1

Specification for Fusion Welding for 
Aerospace Applications

1. General Requirements
1.1  Scope. This specification contains requirements for fusion welding and nondestructive examination (NDE) of 
aerospace flight hardware as well as for the welding and NDE of non-flight hardware. When this specification is stipulated 
in contract documents, conformance with all provisions of the specification shall be required, except for those provisions 
specifically exempted or modified by the Engineering Authority or contract documents.

The following is a summary of the specification clauses:

Clause 1. General Requirements: basic information on the scope and provisions of this specification.

Clause 2. Normative References: a listing of the documents that are required for the application of this specification.

Clause 3. Terms and Definitions: a list of technical terms and definitions of particular importance to this specification.

Clause 4. Design of Welded Connections: requirements and guidance information for the design of welded connections.

Clause 5. Welding Procedure and Performance Qualification: qualification requirements for welding procedures, 
welders, welding operators, and tack welders.

Clause 6. Fabrication: requirements for preparation, assembly, and workmanship when welding aerospace hardware.

Clause 7. Inspection: criteria for inspector qualification, responsibilities of inspectors, acceptance of production welds, 
and standard requirements for performing visual inspection and nondestructive examination (NDE).

Clause 8. Repair of Existing Structures: requirements for repair of existing aerospace flight hardware.

Clause 9. Nonflight Hardware: requirements for welding nonflight hardware.

Clause 10. Crewed Spaceflight Hardware: Requirements in addition to baseline flight hardware welding requirements 
addressing the fabrication and inspection of crewed spaceflight hardware and launch vehicles.

1.1.1  Flight Hardware. The purpose of this specification is to provide requirements for commonly used fusion 
welding processes, materials, and acceptance criteria for production welds. This specification also provides requirements 
for materials, processes, and acceptance criteria that are not listed in this specification when approved by the Engineering 
Authority.

1.1.1.1  Aircraft, Rotorcraft, and Engines Subject to Federal Aviation Administration (FAA) Regulation. 
When applying welding in the design, construction, and repair of aircraft, rotorcraft, or engines subject to FAA regulation, 
the Engineering Authority must perform the appropriate design analyses and impose process control measures that will 
ensure compliance with the applicable requirements of the Code of Federal Regulations, Title 14.

1.1.2  Nonflight Hardware. Nonflight hardware, tooling, ground support equipment, and related nonconventional 
aerospace facilities shall be designed and welded in accordance with the requirements of Clause 9.

1.1.3  Crewed Spaceflight Hardware. Crewed spaceflight hardware, including launch vehicles, shall be fabricated 
and inspected per the additional requirements found in Clause 10. This clause may be invoked for uncrewed missions if 
directed by the Engineering Authority.
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