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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
electrdtechnical standardization.

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

ISO 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 jof (a) patent(s) which may be required to implement this document. However, implementers are
cautioed that this may not represent the latest information, which may beyobtained from the patent
databagse 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 thé.convenience of users and does not
constifute an endorsement.

www.iko.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 261, Additive manufacturing, in
coopetfation 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 Agfeement on technical cooperation between ISO and CEN (Vienna Agreement).

Alist of all parts of the ISO/ASTM 52926 series can be found on the ISO website.

Any feedback or questions-en this document should be directed to the user’s national standards body. A
complgte listing of thesé-bodies can be found at www.iso.org/members.html.
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Introduction

23(E)

For many companies, additive manufacturing represents an alternative to more conventional
manufacturing processes such as casting, forging or milling. The trend towards complex components,
decentralised production and customer specific products allows an economically feasible use for more
and more areas. This also applies to many series applications, which comprise completely different
demands on the efficiency of the processes. In particular, components used in different fields (e.g.,
automotive industry, mechanical engineering, railway sector, aerospace, process and industrial plants,

medical technology, etc.] are subject to high demands 1n terms of quality and safety. This creates
for norms and standards that provide a transparent baseline for the production of compongenf
great variety of application areas.

The manufacturing of products intended for applications subjected to specific requirements

aneed
s for a

relies

on that the products' compliance to these requirements can be assured. Additive manufacturing is

no exception to this. To this end, the production chain and environment shouldbe designed in
way that the process quality and the resulting product quality are always consistent and reprod
To assure this consistency and reproducibility, is of utmost importance/eo-ensure that the in
workforce is adequately qualified for all stages in the production.

ISO/ASTM 52926 series describes the activities and responsibilitiesof the operators in the field
Additive Manufacturing technology. Its aim is to specify the qualification tests to be employed

such a
ucible.
volved

of the
in the

assessment of AM operators’ skills when operating AM machines, especially in regulated indystries,

such as automotive industry, mechanical engineering, the railway sector, process and industriall
or medical technology, consideration of the criteria specified within the framework of this do
create a basis for fulfilling the requirements for specific\products.

NOTE This document gives the constraints and requirements for an operator to be qualified for d
energy deposition - laser beam (DED-LB).

plants
ument

irected
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Additive manufacturing of metals — Qualification
principles —

Part 4:
Qualification of operators for DED-LB— ]

1 Scope

This document specifies the capabilities and responsibilities required for the>qualification
AM operators on the field of the additive manufacturing technologies dealing’ with metalli
production, specifically for the employment of DED-LB/M.

This document specifies criteria for the theoretical and practical asseSsment of personnel op
DED-LB/M machines. The activities and procedures foreseen to_be(performed by the DEJ
operator are also part of this document.

This document is intended to provide an outline for qualification of AM machine operators in §
industrial applications.

2 Normative references

The following documents are referred to in the“text in such a way that some or all their (
constitutes requirements of this document. Kor dated references, only the edition cited appli
undated references, the latest edition of thereferenced document (including any amendments)

ISO/ASTM 52900, Additive manufacturing — General principles — Fundamentals and vocabulary
ISO/ASTM 52926-1, Additive Mantfacturing of metals — Qualification principles — Part 1:
qualification of operators

3 Terms and definitions

For the purposes of'this document, the following terms and definitions given in ISO/ASTM 529
ISO/ASTM 52926 -apply.

[SO and IEC/maintain terminology databases for use in standardization at the following address

— [SOOnline browsing platform: available at https://www.iso.org/obp

— A IEC Electropedia: available at https://www.electropedia.org/

of the
parts

brating
-LB/M

reneral

ontent
s. For
plies.

Feneral

DO and

AN

4 Operator qualification

4.1 General

The qualification test for AM operators should follow a suitable documented procedure or manufacturing

plan.

Prior to the assessment the AM operator should have received the necessary amount of theoretical and
practical training (example of 24 h of training) or prior equivalent experience in a DED-LB/M operator

role.

© ISO/ASTM International 2023 - All rights reserved
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Qualifi
4.2.

NOTE

cations of operators in DED-LB/M should follow the assessment for this technology identified in

For recommendations in terms of training, education, and assessment minimum requirements, see

Reference [4].

4.2 Assessment procedures

4.2.1

General

The as

sessment principles are described in [ISO/ASTM 52926-1.

The theoretical test should have at least twenty questions covering the topics selected from|4:2.2 to

4.2.7.H
achiev

The pr1
necess
plan.

The to
be con
the op

4.2.2

— Re
— Re
— De
— Di
— As

— Re
de

ach question should have four possible answers where only one is correct. The candidate should
b a minimum score of 60 % to pass the theoretical test (ISO/ASTM 52926-1).

actical test shows that the AM operator demonstrates the practical skillsito-conduct all the
ary process steps for a specific AM process and machine in accordance with a manufacturing

bics cover general characteristics of DED-LB/M systems and additioral specific skills that should
sidered/evaluated in accordance with the relevant activities expected to be the responsibility of
brator in their actual work environment. These can include the items listed in 4.2.2 to 4.2.7.

Aspects of DED-LB/M
cognise different AM Metal processes (where applicable).
cognise the advantages and limitations of DED-LB/M processes.
scribe the DED-LB/M systems, including the-components and their functions.
stinguish different types of feedstocks,
sociate the interaction of the process heat source with the feedstock.

cognise the DED-LB/M parameters and the influence of their adjustment on the as built part (e.g.
formation).

— Re

cognise the interaction.of the process heat source (build chamber / platform heating system)

wilth the feedstock.

— Idé¢ntify the probléms associated with inadequate preparation and set-up of the build (i.e. build
plgtform or bujld'surface installation, handling and storage of feedstock and application of the gases
usgd in DED-EB/M).

— Follow werk'instructions created by, for example, AM coordination personnel.

— Recognise how post build - cycle activities performed by the operator can influence part quality.-

— Re

cognise the factors or events that can affect the qualification status of the DED-LB equipment.

— Follow environmental, health & safety (EHS) procedures in all manufacturing steps.

NOTE

4.2.3

— Re
of

Guidance for EHS considerations and requirements is provided in ISO/ASTM 52931.

Feedstock activities

cognize and follow procedures for identification, loading, removal, and life cycle management
feedstock, ensuring cleanliness of canisters and transfer equipment used and demonstrate

awareness of the risk of cross-contamination.

© ISO/ASTM International 2023 - All rights reserved
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Prepare and verify the feedstock and its conditions in accordance with manufacturing plan.

Record feedstock related data in the work documentation.

Recognise that the procedures for different forms of feedstock (powder or wire) can be different.

Perform powder sampling in accordance with the established procedure.

Additional specific skills:

— Analyse powder 1n accordance with the manufacturing plan.

4.2.4 System setup activities

4.2.5 Manufacturing/Build activities

Additional specific skills?

4.2.6 _Post-processing activities

Prepare the build platform or build surface and verify its condition in acderdance w
manufacturing plan.

Perform the build platform or build surface installation in accordance with the manufacturir
Perform build file loading.

Prepare the machine in accordance with the manufacturing plam:

Record manufacturing process related data in the wofkydocumentation.
Identify the main procedures, equipment and theirrole.

Perform the starting procedure to (re-)initiatéthe build cycle, according to the manufacturin

th the

g plan.

g plan.

Identify and set-up the clamping system.for the build platform or build surface characteristics (e.g.

shape, thickness, material).
Prepare machines for operation, aceording to the manufacturing plan.

Verify that the DED-LB machines are working in accordance with job specifications, in te
process parameters.

Perform and record process observation, in-build corrections, mal function detection and r¢

Carry out preventive maintenance tasks as designated by the AM Coordination Personnel
the Quality ASsurance organization procedures.

Execute the bulk powder removal.

rms of

action.

and /or

Execute the build p]affr\rm removalfrom the cycfnm

Execute part cleaning steps.

Complete data records (e.g. process protocols, monitoring data and photographs) of the build.

Conduct DED-LB/M machine specific cleaning and maintenance procedures.

NOTE Guidance for general post-processing activities is provided in ISO/ASTM 52920.

4.2.7 Quality related activities

Carry out basic visual inspection of the build.
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https://standardsiso.com/api/?name=fcf716e8392359306c50a9054c4c820a

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Operator qualification 
	4.1 General 
	4.2 Assessment procedures 
	4.2.1 General 
	4.2.2 Aspects of DED-LB/M 
	4.2.3 Feedstock activities 
	4.2.4 System set up activities 
	4.2.5 Manufacturing/Build activities 
	4.2.6 Post-processing activities 
	4.2.7 Quality related activities 


	Bibliography 

