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Nationales�Vorwort�

Dieses Dokument (EN 16602 70 80:2021) wurde vom Technischen Komitee CEN/CLC/JTC 5 �Raumfahrt�
erarbeitet, dessen Sekretariat von DIN (Deutschland) gehalten wird.

Das zuständige deutsche Normungsgremium ist der Arbeitsausschuss NA 131 06 02 AA �Interoperabilität
von Informations , Kommunikations und Navigationssystemen� im DIN Normenausschuss Luft und
Raumfahrt (NL).

Dieses Dokument (EN 16602 70 80:2021) basiert auf ECSS Q ST 70 80C.

Dieses Dokument enthält unter Berücksichtigung des Präsidialbeschlusses 1/2004 nur die englische
Originalfassung von EN 16602 70 80:2021.

Dieses Dokument wurde speziell zur Behandlung von Raumfahrtsystemen erarbeitet und hat daher Vorrang
vor jeder anderen EN Norm, die denselben Anwendungsbereich abdeckt, aber einen breiter gefassten
Geltungsbereich besitzt (z. B. Luft und Raumfahrt).

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen
Dokumente hingewiesen:

ISO 2859 1:1999 siehe DIN ISO 2859 1:2004 01

ISO 3923 1:2018 siehe DIN EN ISO 3923 1:2018 10

ISO 3953:2011 siehe DIN EN ISO 3953:2011 05

ISO 4324:1977 siehe DIN ISO 4324:1983 12

ISO 4490:2018 siehe DIN EN ISO 4490:2018 08

ISO 4491 4:2019 siehe DIN EN ISO 4491 4:2019 09

ISO 4497:2020 siehe DIN EN ISO 4497:2020 10

ISO 22309:2011 siehe DIN ISO 22309:2015 11

ISO/ASTM 52941:2020 siehe DIN EN ISO/ASTM 52941:2022 02

ISO/ASTM 52942:2020 siehe DIN EN ISO/ASTM 52942:2020 12

Aktuelle Informationen zu diesem Dokument können über die Internetseiten von DIN (www.din.de) durch
eine Suche nach der Dokumentennummer aufgerufen werden.
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Nationaler�Anhang�NA�
(informativ)�

�

Begriffe�und�Abkürzungen�

Die Benummerung der folgenden Begriffe und Abkürzungen ist identisch mit der Benummerung in der
englischen Fassung.

3� Begriffe�und�Abkürzungen�

3.1� Begriffe�aus�anderen�Normen�

a) Für die Anwendung dieser Norm gelten die Begriffe nach ECSS S ST 00 01.

b) Für die Anwendung dieser Norm gelten die Begriffe nach ECSS E ST 32, insbesondere der folgende
Begriff:

1) Struktur.

3.2� Für�diese�Norm�spezifische�Begriffe�

3.2.1�
wie�gebaut�
Zustand eines Bauteils oder eines Werkstoffmusters, das nach der Fertigstellung des AM Baujobs keiner
Behandlung unterzogen wurde

3.2.2�
Baujobkonfiguration�
Gestaltung des Bauteils, seine Position, die Anzahl der Bauteile und Nachweisproben, zusätzlich zur
Stützstrategie im Bauvolumen

3.2.3�
Baujob�
einzelner vollständiger Durchlauf des pulverbettbasierten Schmelzprozesses, um Objekte im Pulverbett zu
erzeugen

ANMERKUNG Üblicherweise werden in einem Baujob mehrere Objekte erzeugt.

[übernommen von NASA MSFC 3717]

3.2.4�
Strukturbauteil�
Erklärung durch die verantwortliche Entwicklungsstelle, ob eine Anwendung strukturbezogen ist oder nicht

ANMERKUNG Der Begriff �Strukturdesign� ist nach ECSS E ST 32, 3.2.44 definiert und kann Leitlinien dazu angeben,
wie eine Anwendung als strukturbezogen oder nicht strukturbezogen eingestuft wird.

3.2.5�
ermüdungskritisches�Bauteil�
Erklärung der verantwortlichen Entwicklungsstelle, ob ein Bauteil ermüdungskritisch ist oder nicht

ANMERKUNG Bei typischen Fällen sind Ermüdungslasten ein signifikanter Faktor beim Prozess der Bemessung und
Verifikation.
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3.2.6�
Nachbearbeitungsverfahren�
Tätigkeit(en), die nach Fertigstellung des Baujobs durchgeführt wird/werden

3.2.7�
Pulvercharge�
Menge an Pulver, das in einem durchgehenden Fertigungslauf hergestellt wurde

3.2.8�
Pulverladung�
gewisse Menge einer Pulvercharge

ANMERKUNG Wenn eine große Pulvermenge beschafft wird (aus derselben Pulvercharge), wird die Pulvercharge
häufig in verschiedene Ladungen aufgeteilt. Verschiedene Ladungen können gemischt werden, aber sie entstammen alle
derselben Pulvercharge.

3.2.9�
erneute�Verifikation�
vollständige oder teilweise Wiederholung eines Verifikationsprogramms

ANMERKUNG Die Bedingungen werden in 7.6 festgelegt.

3.2.10�
Ende�zu�Ende�Herstellungsprozess
Fertigungsprozess von AM Bauteilen, einschließlich Vor und Nachbearbeitung

3.2.11�
Überlappungszone�
Teil eines Bauvolumens einer AM Maschine, bei der Teilvolumen von Bauteilen durch zwei oder mehr Laser
oder Elektronenstrahlen aufgebaut werden

3.2.12�
gleichmäßig�im�Bauvolumen�verteilt�
so verteilt, dass die Orte in der X Y Ebene, aber auch in Z Richtung bis zur maximalen Höhe des zu bauenden
Teils belegt sind

3.2.13�
Stützkonstruktionen�
mechanische Verbindungen, umdieBauteilverzerrung zu begrenzen und umdieWärmeübertragungwährend
der Herstellung zu ermöglichen

3.3� Abkürzungen�

Für die Anwendung dieser Norm gelten die Abkürzungen und Symbole nach ECSS S ST 00 01 und die
folgenden Abkürzungen:

Abkürzung� Bedeutung�

AM additive Fertigung (en: additive manufacturing)

AMP additives Fertigungsverfahren (en: additive manufacturing procedure)

AMVP Verifikationsplan für die additive Fertigung (en: additive manufacturing verification plan)

AMVR
Verifikationsbericht zur additiven Fertigung (en: additive manufacturing verification
report)
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Abkürzung� Bedeutung�

AQL annehmbare Qualitätsgrenzlage (en: acceptance quality level)

ASTM
amerikanische Gesellschaft für Materialprüfung (en: American Society for Testing and
Materials)

CDR kritische Entwurfsüberprüfung (en: critical design review)

CoC Konformitätsbescheinigung (en: certificate of compliance)

DI entionisiert (en: de ionised)

DRD Dokumenten Anforderungsdefinition (en: document requirements definition)

E PBF Elektronenstrahl Pulverbett Fusion (en: Electron Beam Powder Bed Fusion)

ECSS
Europäische Kooperation für Raumfahrtnormung (en: European Cooperation for Space
Standardization)

EDS energiedispersive Röntgenspektroskopie (en: energy dispersive spectrometry)

EIDP Endeinheit Datenpaket (en: end item data pack)

ELI extra niedrige Zwischenelemente (en: extra low interstitials)

FM Flugmodell

Ftu Zugfestigkeit (en: ultimate tensile strength)

Fty Streckgrenze (en: yield strength)

GSTP General Support Technology Program

HFP Hardware Fertigungsverfahren (en: hardware fabrication procedure)

HIP heißisostatisches Pressen

HP Hardware Herstellung (en: hardware production)

HPR Hardware Herstellungsbericht (en: hardware production report)

IPA Isopropylalkohol

ISO
Internationale Organisation für Normung (en: International Organization for
Standardization)

LBB Undichtheit vor dem Bersten (en: leak before burst)

L PBF laserbasierte Pulverbett Fusion (en: Laser Powder Bed Fusion)

MMPDS
Entwicklung und Normung vonWerkstoffeigenschaften von Metallen (en: metallic
materials properties development and standardization)

MOC molekulare Verunreinigung (en: molecular contamination)

mPBF metallpulverbettbasiertes Schmelzen (en: metal powder bed fusion)

MPD Datenbank zu Materialeigenschaften (en: materials properties database)

MRR Überprüfung der Herstellungsbereitschaft (en: manufacturing readiness review)

NCR Nichtkonformitätsbericht (en: nonconformance report)

NDT zerstörungsfreie Untersuchung (en: non destructive testing)

OEM Originalgerätehersteller (en: original equipment manufacturer)

PAC Verunreinigung durch Partikeln (en: particulate contamination)
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Abkürzung� Bedeutung�

pAMP
vorläufiges additives Fertigungsverfahren (en: preliminary additive manufacturing
procedure)

PBF pulverbettbasiertes Schmelzen (en: powder bed fusion)

pHFP
vorläufiges Hardware Fertigungsverfahren (en: preliminary hardware fabrication
procedure)

PMCR
Überprüfung des vorläufigen Herstellungskonzepts (en: preliminary manufacturing
concept review)

PVP Prototyp Verifikationsplan (en: prototype verification plan)

PVR Prototyp Verifikationsbericht (en: prototype verification report)

RFA Genehmigungsantrag (en: request for approval)

RFW Antrag auf Sonderfreigabe nach Realisierung (en: request for waiver)

SEM Rasterelektronenmikroskop (en: scanning electron microscope)

SPC statistische Prozesskontrolle (en: statistical process control)

Röntgen CT Röntgen Computertomografie
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Nationaler�Anhang�NB�
(informativ)

�
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European Foreword 

This document (EN 16602-70-80:2021) has been prepared by Technical 

Committee CEN-CENELEC/TC 5 �Space�, the secretariat of which is held by 

DIN. 

This standard (EN 16602-70-80:2021) originates from ECSS-Q-ST-70-80C. 

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 June 2022, 

and conflicting national standards shall be withdrawn at the latest by June 2022. 

Attention is drawn to the possibility that some of the elements of this document 

may be the subject of patent rights. CEN [and/or CENELEC] shall not be held 

responsible for identifying any or all such patent rights. 

This document has been prepared under a standardization request given to CEN 

by the European Commission and the European Free Trade Association. 

This document has been developed to cover specifically space systems and has 

therefore precedence over any EN covering the same scope but with a wider 

domain of applicability (e.g. : aerospace). 

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, Former Yugoslav Republic of Macedonia, France, 

Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 

Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, 

Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United 

Kingdom. 
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Introduction 

This Standard specifies the processing and quality assurance requirements for 

the different types of Powder Bed Fusion (PBF) Additive Manufacturing 

processes for Metallic Materials for space flight applications. It can also be used 

for Additive Manufacturing activities on space related ground equipment and 

development activities for flight hardware. The Standard covers all Powder Bed 

Additive Manufacturing processes using Laser or Electron Beam as melting 

source. 

This standard may be tailored for the specific characteristic and constraints of a 

space project in conformance with ECSS-S-ST-00. 
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1 
Scope 

This Standard defines requirements for processing and quality assurance of 

powder bed fusion technologies for space applications. 

Within this standard a set of phases are specified, each to be followed when 

defining, verifying and manufacturing parts using metallic powder bed fusion 

technologies. In addition, requirements for operating and supervision personnel 

and equipment facilities are described. 

This Standard does not aim to prescribe process parameters relevant to the 

fabrication using metallic powder bed fusion technologies.  

Although this standard is developed for powder bed fusion based techniques, its 

principles can also be used as a reference for other metal-based and polymer-

based processes. These include Wire Arc Additive Manufacturing (WAAM), 

Stereolithography (with metals), Binder Jetting, but also Selective Laser Sintering 

(SLS), Stereolithography (with polymers), Fused Deposition Modelling (FDM), 

and others. 
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2 
Normative references 

The following normative documents contain provisions which, through 

reference in this text, constitute provisions of this ECSS Standard. For dated 

references, subsequent amendments to, or revision of any of these publications 

do not apply. However, parties to agreements based on this ECSS Standard are 

encouraged to investigate the possibility of applying the more recent editions of 

the normative documents indicated below. For undated references, the latest 

edition of the publication referred to applies. 

 

EN reference Reference in text Title 

EN 16601-00-01 ECSS-S-ST-00-01 ECSS system � Glossary of terms 

EN 16603-32 ECSS-E-ST-32 Space engineering - Structural general requirements 

EN 16602-10-09 ECSS-Q-ST-10-09 Space product assurance - Nonconformance control 

system 

EN 16602-20 ECSS-Q-ST-20 Space product assurance - Quality assurance 

EN 16602-70 ECSS-Q-ST-70 Space product assurance - Materials, mechanical 

parts and processes 

EN 16602-70-15 ECSS-Q-ST-70-15 Space product assurance - Non-destructive testing  

EN 16602-70-45 ECSS-Q-ST-70-45 Space product assurance -Mechanical testing of 

metallic materials 

 EN 2003-009:2007 Aerospace series - Test methods - Titanium and 

titanium alloys - Part 009: Determination of surface 

contamination 

 EN ISO ASTM 

52921:2016 

Standard terminology for additive manufacturing - 

Coordinate systems and test methodologies 

 ISO 2859-1:1999 Sampling procedures for inspection by attributes, 

Part 1: Sampling schemes indexed by acceptance 

quality limit (AQL) for lot-by-lot inspection 

 ISO ASTM 52941:2020 Additive manufacturing - System performance and 

reliability - Acceptance tests for laser metal powder-

bed fusion machines for metallic materials for 

aerospace application 

 ISO ASTM 52942:2020 Additive manufacturing - Qualification principles - 

Qualifying machine operators of laser metal powder 

bed fusion machines and equipment used in 

aerospace applications 
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3 
Terms, definitions and abbreviated terms 

3.1 Terms from other standards 

a. For the purpose of this Standard, the terms and definitions from ECSS-S-

ST-00-01 apply. 

b. For the purpose of this Standard, the terms and definitions from ECSS-E-

ST-32 apply, in particular for the following term: 

1. structure 

3.2 Terms specific to the present standard 

3.2.1 as built 

condition of a part or material sample that did not receive any treatment after 

completion of the AM build job 

3.2.2 build job configuration 

design of the part, its location, the number of the part(s) and witness specimens, 

in addition to supporting strategy in the build volume 

3.2.3 build job 

single complete operation of the powder bed fusion process to create objects in 

the powder bed 

NOTE Multiple objects are commonly created during a 

build job.  

[adopted from NASA MSFC 3717] 

3.2.4 structural part 

declaration by the design authority of an application to be structural or non-

structural 

NOTE The term �structural design� is defined in clause 

3.2.44 of ECSS-E-ST-32 and can give some 

guidelines on how to declare an application 

structural or non-structural.  

3.2.5 fatigue critical part 

declaration by the design authority of a part to be fatigue critical or not 

NOTE Typical cases are where fatigue loads are a 

significant factor in the design and verification 

process. 
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3.2.6 post process operations 

action(s) performed after completion of the build job 

3.2.7 powder lot 

one quantity of powder manufactured in one continuous operation 

3.2.8 powder batch 

some quantity of a powder lot 

NOTE When a large quantity of powder is procured 

(from the same powder lot), the powder lot is 

often split into different batches. Different 

batches can be blended, but they all originate 

from the same powder lot. 

3.2.9 re-verification 

repetition of a verification program or parts of it 

NOTE The conditions are specified in clause 7.6. 

3.2.10 end-to-end manufacturing process 

process of producing AM parts, including any pre- and post-processing 

3.2.11 overlap zone 

part of the build volume of an AM machine, where sub-volumes of parts are built 

by two or more lasers or electron beams 

3.2.12 evenly distributed in the build volume 

distributed such that locations in the x-y plane, but also in z-direction up to the 

maximum height of the part to be built are covered 

3.2.13 manufacturing supports 

mechanical connections to limit parts distortion and to allow heat transfer during 

manufacturing 

3.3 Abbreviated terms 

For the purpose of this Standard, the abbreviated terms and symbols from ECSS-

S-ST-00-01 and the following apply: 

Abbreviation Meaning 

AM additive manufacturing 

AMP additive manufacturing procedure 

AMVP additive manufacturing verification plan 

AMVR additive manufacturing verification report 

AQL acceptance quality level 

ASTM American Society for Testing and Materials 

DIN�EN�16602�70�80:2022�08�

Full document details: DIN EN 16602-70-80:2022-08

http://www.avadocuments.com/doc/din-en-16602-70-80-2022-08
http://www.avadocuments.com/doc/din-en-16602-70-80-2022-08


EN 16602-70-80:2021 (E) 

15 

Abbreviation Meaning 

CDR critical design review 

CoC certificate of compliance 

DI de-ionised 

DRD document requirements definition 

E-PBF Electron Beam Powder Bed Fusion 

ECSS European Cooperation for Space Standardization 

EDS energy-dispersive spectrometry  

EIDP end item data pack 

ELI extra low interstitials 

FM flight model 

Ftu ultimate tensile strength 

Fty yield strength 

GSTP general support technology program 

HFP hardware fabrication procedure 

HIP hot isostatic pressing 

HP hardware production 

HPR hardware production report 

IPA isopropyl alcohol 

ISO International Organisation for Standardisation 

LBB leak before burst 

L-PBF Laser Powder Bed Fusion 

MMPDS Metallic Materials Properties Development and 

Standardization 

MOC molecular contamination 

mPBF metal powder bed fusion 

MPD materials properties database 

MRR manufacturing readiness review 

NCR nonconformance report 

NDT non-destructive testing 

OEM original equipment manufacturer 

PAC particulate contamination 

pAMP preliminary additive manufacturing procedure 

PBF powder bed fusion 

pHFP preliminary hardware fabrication procedure 

PMCR preliminary manufacturing concept review 

PVP prototype verification plan 
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Abbreviation Meaning 

PVR prototype verification report 

RFA request for approval 

RFW request for waiver 

SEM scanning electron microscope 

SPC statistical process control 

X-Ray CT x-ray computed tomography 

3.4 Nomenclature 

The following nomenclature applies throughout this document: 

a. The word �shall� is used in this Standard to express requirements. All the 

requirements are expressed with the word �shall�. 

b. The word �should� is used in this Standard to express recommendations. 

All the recommendations are expressed with the word �should�. 

NOTE It is expected that, during tailoring, 

recommendations in this document are either 

converted into requirements or tailored out. 

c. The words �may� and �need not� are used in this Standard to express 

positive and negative permissions, respectively. All the positive 

permissions are expressed with the word �may�. All the negative 

permissions are expressed with the words �need not�. 

d. The word �can� is used in this Standard to express capabilities or 

possibilities, and therefore, if not accompanied by one of the previous 

words, it implies descriptive text. 

NOTE In ECSS �may� and �can� have completely 

different meanings: �may� is normative 

(permission), and �can� is descriptive. 

e. The present and past tenses are used in this Standard to express statements 

of fact, and therefore they imply descriptive text. 
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4 
Principles 

4.1 General 

Producing parts through metallic Powder Bed Fusion technologies occurs 

frequently during the manufacture of parts for space applications. 

This Standard specifies the necessary requirements to perform metallic Powder 

Bed Fusion processes for space applications (see Figure 4-1). Firstly, it is 

comprised of three phases, as they typically occur during the development of 

additively produced space hardware: 

1. Within the AM definition phase, hardware requirements are 

reviewed and compared with AM manufacturing constraints, 

allowing for an early assessment of the feasibility of the envisaged 

AM project. At this stage, it is clarified, whether or not an existing, 

verified AMP is applicable for the intended application. If this is the 

case, the verification on specimen level in point 2 is not repeated, 

but the verification on part level is then the next step.  

2. The aim of the verification phase is to verify the AM end-to-end 

process through a dedicated test campaign on specimen and part 

level. The verification on specimen-level results in the approved 

AMP. The HFP then summarises this two-stage verification on 

prototype-level and constitutes the basis for any hardware 

production. The intent of the AMP is to describe the intrinsic 

material properties and can therefore also be used for other designs.  

3. In the hardware production phase, the hardware is produced 

according to the HFP. The success of manufacturing and inspection 

is described in the HPR.  

Additive Manufacturing processes are considered critical (see the definition of a 

critical process in ECSS-Q-ST-70) and many factors are known to have a 

substantial influence on the properties of the final product. Therefore, after the 

here above described development phases, three clauses, namely clause 9 �AM 

operation and supervision personnel�, 10 �Equipment and facilities�, and 11 

�Quality assurance� address the suitability of operating and supervision 

personnel, the applied equipment and facilities and define quality assurance 

requirements. 
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Figure 4-1: Flow chart showing the steps required to establish a verified metallic 

Powder Bed Fusion process and consequently to produce hardware
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