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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 156, Corrosion of metals and alloys.

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) offers a route to rapid and delocalized end product generation, often with
complex shapes, without the need for extensive machining, with the expectation of reducing cost, time
and waste. For metals, AM products can be built using non-fusion based or fusion based technologies,
the former being less common. The more established fusion based additive manufacturing methods
are powder bed fusion, powder-feed fusion or wire-feed fusion depending on required size, speed and
complexity. Powder-bed fusion tends to be used for relatively small products of complex shape and
involves spreading the powder over the powder bed and melting the powder to the shape required
using a programmed laser beam (under inert gas such as argon or nitrogen) or electron beam (under
vacuum). The next powder layer is spread uniformly across the powder bed and the process is repeated
to build up the full part. In powder-feed directed energy deposition, the powder is fed through a nozzle
onto the build surface under an inert gas. The beam creates a meltpool into which powder is fed and
the process is repeated layer by layer to create the desired shape. In wire-feed systems, the feedstock is
wire but the energy source can be electron beam, laser beam or plasma arc under inert gas or vacuum
as appropriate. Initially, a single bead of material is deposited and this is built upon in subsequent
passes. Wire-feed systems are used when large build volumes are desirable.

It is important to recognize the possible challenges in deploying these products, including the
inhomogeneous and graded microstructure, microstructural grain/dendrite size distribution, phase
distribution, strong crystallographic texture, elemental segregation, residual stress, surface properties,
shrinkage fissures, pores and anisotropic mechanical properties. Some of these factors impinge on
corrosion and environmentally assisted cracking resistance (see Reference [1]) and how it is measured.
Post-processing thermal treatments are commonly applied to homogenize the material and these
can reduce the impact in some cases. Also, the degree to which the factors listed affect properties is
highly dependent on the specific AM process and process parameters adopted, and the manufacturer’s
expertise and experience. The difference in the quality of the end product is expected to diminish as the
technology further matures.
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