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European foreword 

This document (EN ISO/ASTM 52911-2:2019) has been prepared by Technical Committee ISO/TC 261 
"Additive manufacturing" in collaboration with Technical Committee CEN/TC 438 “Additive 
Manufacturing” the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by April 2020, and conflicting national standards shall be 
withdrawn at the latest by April 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 

Endorsement notice 

The text of ISO/ASTM 52911-2:2019 has been approved by CEN as EN ISO/ASTM 52911-2:2019 
without any modification. 

 

 

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


 

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


Additive manufacturing — Design —
Part 2: 
Laser-based powder bed fusion of 
polymers
Fabrication additive — Conception —
Partie 2: Fusion laser sur lit de poudre polymère

INTERNATIONAL 
STANDARD

ISO/ASTM
52911-2

Reference number
ISO/ASTM 52911-2:2019(E)

First edition
2019-09

© ISO/ASTM International 2019

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


﻿

ISO/ASTM 52911-2:2019(E)
﻿

ii� © ISO/ASTM International 2019 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO/ASTM International 2019
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may be 
reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester. In the United States, such requests should be sent to ASTM International.

ISO copyright office	 ASTM International
CP 401 • Ch. de Blandonnet 8	 100 Barr Harbor Drive, PO Box C700
CH-1214 Vernier, Geneva	 West Conshohocken, PA 19428-2959, USA
Phone: +41 22 749 01 11	 Phone: +610 832 9634
Fax: +41 22 749 09 47	 Fax: +610 832 9635
Email: copyright@iso.org	 Email: khooper@astm.org
Website: www.iso.org	 Website: www.astm.org

Published in Switzerland

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


﻿

ISO/ASTM 52911-2:2019(E)
﻿

Foreword...........................................................................................................................................................................................................................................v
Introduction.................................................................................................................................................................................................................................vi
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Symbols and abbreviated terms............................................................................................................................................................ 2

4.1	 Symbols.......................................................................................................................................................................................................... 2
4.2	 Abbreviated terms................................................................................................................................................................................ 3

5	 Characteristics of powder bed fusion (PBF) processes................................................................................................. 3
5.1	 General............................................................................................................................................................................................................ 3
5.2	 Size of the parts....................................................................................................................................................................................... 3
5.3	 Benefits to be considered in regard to the PBF process....................................................................................... 4
5.4	 Limitations to be considered in regard to the PBF process.............................................................................. 4
5.5	 Economic and time efficiency..................................................................................................................................................... 5
5.6	 Feature constraints (islands, overhang, stair-step effect).................................................................................. 5

5.6.1	 General...................................................................................................................................................................................... 5
5.6.2	 Islands........................................................................................................................................................................................ 5
5.6.3	 Overhang.................................................................................................................................................................................. 6
5.6.4	 Stair-step effect.................................................................................................................................................................. 6

5.7	 Dimensional, form and positional accuracy.................................................................................................................... 6
5.8	 Data quality, resolution, representation............................................................................................................................ 6

6	 Design guidelines for laser-based powder bed fusion of polymers (LB-PBF/P)................................ 7
6.1	 General............................................................................................................................................................................................................ 7
6.2	 Material and structural characteristics............................................................................................................................... 7
6.3	 Anisotropy of the material characteristics...................................................................................................................... 8
6.4	 Build orientation, positioning and arrangement........................................................................................................ 9

6.4.1	 General...................................................................................................................................................................................... 9
6.4.2	 Powder coating................................................................................................................................................................... 9
6.4.3	 Part location in the build chamber.................................................................................................................... 9
6.4.4	 Oversintering....................................................................................................................................................................... 9
6.4.5	 Packing parts efficiently in the build chamber....................................................................................... 9

6.5	 Surface roughness.............................................................................................................................................................................. 10
6.6	 Post-production finishing............................................................................................................................................................ 10
6.7	 Design considerations.................................................................................................................................................................... 11

6.7.1	 Allowing for powder removal............................................................................................................................. 11
6.7.2	 Reducing warpage........................................................................................................................................................11
6.7.3	 Wall thickness..................................................................................................................................................................11
6.7.4	 Gaps, cylinders and holes....................................................................................................................................... 11
6.7.5	 Lattice structures..........................................................................................................................................................12
6.7.6	 Fluid channels..................................................................................................................................................................12
6.7.7	 Springs and elastic elements............................................................................................................................... 13
6.7.8	 Connecting elements and fasteners..............................................................................................................13
6.7.9	 Static assemblies............................................................................................................................................................14
6.7.10	 Movable assemblies....................................................................................................................................................15
6.7.11	 Bearings................................................................................................................................................................................. 15
6.7.12	 Joints......................................................................................................................................................................................... 15
6.7.13	 Integrated markings...................................................................................................................................................16
6.7.14	 Cutting and joining.......................................................................................................................................................16

6.8	 Example applications...................................................................................................................................................................... 17
6.8.1	 Functional toy car with integrated spring...............................................................................................17
6.8.2	 Robot gripper.................................................................................................................................................................... 18

7	 General design consideration...............................................................................................................................................................19

© ISO/ASTM International 2019 – All rights reserved� iii

Contents� Page

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


﻿

ISO/ASTM 52911-2:2019(E)
﻿

Bibliography..............................................................................................................................................................................................................................20

iv� © ISO/ASTM International 2019 – All rights reserved

SIST EN ISO/ASTM 52911-2:2020

iTeh Standards
(https://standards.iteh.ai)

Document Preview
SIST EN ISO/ASTM 52911-2:2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020

https://standards.iteh.ai/catalog/standards/sist/d09c89f6-68dd-4dac-b6c5-b9861ea25da9/sist-en-iso-astm-52911-2-2020


﻿

ISO/ASTM 52911-2:2019(E)

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 Technical Committee ISO/TC  261, Additive manufacturing, in 
cooperation with ASTM  F42, 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.

A list of all parts in the ISO 52911 series can be found on the ISO website.

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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