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Foreword

This PAS was sponsored by Innovate UK. Its development was facilitated by BSI 
Standards Limited and it was published under licence from The British Standards 
Institution. It came into effect on 30 November 2020.

Acknowledgement is given to Emma Ryan, as the 
Technical Author and to the following organizations 
that were involved in the development of this PAS as 
members of the steering group:

•	Airbus

•	BAE Systems

•	GKN

•	Hybrid Manufacturing Technologies 

•	The Manufacturing Technology Centre 
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•	TWI
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•	Welding Alloys Group

•	Wintwire

•	voestalpine Bohler Welding UK Ltd 

•	WAAM3D Ltd

Acknowledgement is also given to the members of a 
wider review panel and ASTM who were consulted in 
the development of this PAS.

The British Standards Institution retains ownership 
and copyright of this PAS. BSI Standards Limited as the 
publisher of the PAS reserves the right to withdraw or 
amend this PAS on receipt of authoritative advice that 
it is appropriate to do so. This PAS will be reviewed at 
intervals not exceeding two years.

This PAS is not to be regarded as a British Standard. It 
will be withdrawn upon publication of its content in, or 
as, a British Standard.

The PAS process enables a specification to be rapidly 
developed in order to fulfil an immediate need 
in industry. A PAS can be considered for further 
development as a British Standard, or constitute part 
of the UK input into the development of a European or 
International Standard.

Relationship with other publications

PAS 6011, Additive manufacturing – Non-destructive 
testing for use in directed energy deposition – Guide

PAS 6012, Additive manufacturing – Wire arc – Guide

Copyright is claimed on the image [WAAM deposition] 
on the front cover. Reproduction of this image is with 
kind permission of Cranfield University.

Use of this document

It has been assumed in the preparation of this PAS 
that the execution of its provisions will be entrusted 
to appropriately qualified and experienced people, for 
whose use it has been produced.

Presentational conventions

The provisions of this PAS are presented in roman 
(i.e. upright) type. Its requirements are expressed in 
sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation and general informative 
material is presented in smaller italic type, and does not 
constitute a normative element.

Where words have alternative spellings, the preferred 
spelling of the Shorter Oxford English Dictionary is used 
(e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This PAS does not purport to include all the necessary 
provisions of a contract. Users are responsible for its 
correct application.

Compliance with a PAS cannot confer immunity from 
legal obligations.
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Introduction 

Directed energy deposition (DED) additive 
manufacturing (AM) can enable reductions in cost, 
lead time, and material waste compared to other 
manufacturing techniques. It achieves this through 
the ability to create parts, by melting and depositing 
material in layers, with high deposition rates. 
Reductions in cost, lead time, and material waste have 
significant impact on manufactured parts.

Different heat sources can be used to melt the material, 
including arc, electron beam, and laser. Both wire and 
powder can be used as material.

One challenge facing industrialization of DED AM 
is a lack of related standards. To date, welding wire 
specifications are used for wire for DED AM, but these 
might not be suitable.

It is the intention of this PAS to outline requirements 
for composition, dimensions, and condition of wire for 
high-value DED AM in addition to marking, packaging, 
handling, and storage of the wire. Recommendations 
for testing methods are also listed. It defines different 
DED AM processes and specifies different product types 
that can be used for the processes.

This PAS aims to enhance the understanding of wire 
for DED AM and wire manufacturing and improve 
communication between customers and manufacturers 
or suppliers.
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1 Scope

This PAS specifies requirements for wire to be used in 
wire-fed directed energy deposition (DED) additive 
manufacturing (AM) for manufacturing. It covers 
dimensions and tolerances, cast/helix, surface condition, 
internal condition, marking, packaging, materials 
handling, storage, testing methods and some aspects of 
material composition.

This PAS is intended for use by wire suppliers, wire 
material developers and manufacturers, DED machinery 
developers and manufacturers, DED users and DED 
component end users.

This specification does not cover use conditions, for 
example, processing parameters.

NOTE Units – The values stated in SI units are to 
be regarded as the standard. No other units of 
measurement are included in this standard.

This PAS does not purport to address all of the 
safety concerns, if any, associated with its use. It 
is the responsibility of the user of this standard to 
establish appropriate safety, health and environmental 
practices and determine the applicability of regulatory 
limitations prior to use.
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