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Preface

This Standard was prepared by the Standards Australia Committee MB-028, Additive Manufacturing.

The objective of this document is to specify requirements and test methods for the qualification and re-
qualification of laser beam machines for metal powder bed fusion additive manufacturing for aerospace
applications.

This document can also be used to verify machine features during periodic inspections or following
maintenance and repair activities.

This document is identical with, and has been reproduced from, ISO/ASTM 52941:2020, Additive
manufacturing — System performance and reliability — Acceptance tests for laser metal powder-bed
fusion machines for metallic materials for aerospace application.

As this document has been reproduced from an international document, a full point substitutes for a
comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.

Documents

Document Sharing Hub
© Standards Australia Limited 2023

Full document details: AS ISO ASTM 52941-2023


http://www.avadocuments.com/doc/as-iso-astm-52941-2023
http://www.avadocuments.com/doc/as-iso-astm-52941-2023

ii AS ISO/ASTM 52941:2023

Contents
PIEEACE ........ooccoee st ii
FFOT@WOTM ..........oooooooe k8888558558 iv
L S COPC ... 1
2 Normative references
3 Terms and definitions
4 Equipment
5 Environmental and operational conditions
6 QUALIFICATION BESTIIG. ........oco e 2
6.1 GOIIETAL oo 2
6.2 LaSEI DEAIM TESTS ..o 2
6.2.1 Testing the laser power for continuous wave lasers..........cccee. 2
6.2.2 Testing the laser power stability for continuous wave lasers w3
6.2.3 Testing of pulsed Wave 1aSers.........eee e w3
6.2.4 Evaluation of the laser beam characteriStiCs. ... 3
6.2.5 Evaluation of the minimum laser beam waist position in different working
PlANE TOCATIONIS ... 3
6.2.6 Evaluation of the thermal stability of the minimum beam waist position.... .3
6.2.7 Testing the laser beam position 4
6.2.8 Trajectory accuracy ... 4
6.2.9  SCANNING SPEEA ... 4
6.2.10 Requirements for equipment with multiple laser beam sources....... 4
6.3 MeChaniCal fUNCLION TEST ... 4
0.3, GEIIETAL .o 4
6.3.2 Build platform positioning w5
6.3.3 Feeding platform POSTIONING ..o 5
6.3.4 Other powder feed processing Mechanics. ... 5
6.3.5 Movement of the powder spreading device -
6.4 Heating SYSTeIM ... w5
6.5 Atmosphere inside the working space............. .5
6.6 Data recording....... e .6
6.7 Safety systems .6
6.8 OPTIONAL EESTS ..ot 6
6.8.1 Demonstrators and teSt Artifacts ... 6
6.8.2 Build area assessment...........ccon. 6

6.8.3 Gas flow test by hot wire anemometer ..
6.9 Requalification

T T@SET@POIT ...

Annex A (informative) Example of @ teSt rePOrt. ... 10
Annex B (informative) Geometric pattern for the trajectory accuracy test.............cccovee 11
BIDLEOZIAPIIY . ... 12

Documents

Document Sharing Hub

Full document details: AS ISO ASTM 52941-2023


http://www.avadocuments.com/doc/as-iso-astm-52941-2023
http://www.avadocuments.com/doc/as-iso-astm-52941-2023

AS ISO/ASTM 52941:2023 iv

Foreword

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso
.org/iso/foreword.html.

This document was prepared by ISO/TC 261, Additive manufacturing, in cooperation with ASTM F 42,
Additive Manufacturing Technologies, on the basis of a partnership agreement between ISO and ASTM
International with the aim to create a common set of ISO/ASTM standards on additive manufacturing.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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