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Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity, or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 261, Additive manufacturing, in cooperation with
ASTM Committee 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, in collaboration with the European Committee for Standardization (CEN) Technical
Committee CEN/TC 438, Additive manufacturing, in accordance with the Agreement on technical cooperation
between ISO and CEN (Vienna Agreement).

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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Introduction

Additive manufacturing (AM) is the general term for those technologies that successively join material to
create physical objects as specified by their 3D design model data. Current AM technologies can fabricate
parts layer-by-layer using different material types as inputs. The resulting parts have complex geometries
that are needed for applications in a variety of manufacturing industries, where AM parts offer significant
advantages or where the parts cannot be made using the traditional manufacturing technologies, such as
machining and welding.

AM machines are being instrumented with various types of sensors which collect data throughout a build.
Often, each sensor is designed to collect only one type of measurement dataset in a unique coordinate
system. The use of this monitoring data for applications such as qualifying AM components is enhanced
when a diverse range of sensor datasets are used and compared to post-process inspection. This requires
multi-modal dataset registration including data alignment.

Registration of these datasets consists of recording necessary metadata and data alignment. A registered
dataset allows the extraction of features from data from different sensors to be appropriately registered to
post-process inspection. These features can be used for a range of applications including to control variations
in feedstock, melt-pool geometry, thermal stability, layer integrity, defect detection, and part quality.

[t is the intention of this document to provide a procedure and methods to register AM data, including:
a) associating validated data with known time, locations, and origin, and
b) dataalignment for process monitoring and control.

Laser-based powder bed fusion for metals (PBF-LB/M) is used to demonstrate the data registration
procedure. The procedure can be applied to monitor other AM processes, such as direct energy deposition,
polymer or ceramic powder bed fusion, binder jetting, and photopolymerization.
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