
 
 - 1 - 

DIN EN 16602-70-80:2022-08 (E) 
 
 
Space product assurance - Processing and quality assurance requirements for 
metallic powder bed fusion technologies for space applications; English version EN 
16602-70-80:2021 
 
 
Contents            Page 
 
 

European Foreword .......................................................................................... 9 

Introduction ..................................................................................................... 10 

1 Scope ............................................................................................................ 11 

2 Normative references .................................................................................. 12 

3 Terms, definitions and abbreviated terms ................................................. 13 

3.1 Terms from other standards ........................................................................... 13 

3.2 Terms specific to the present standard .......................................................... 13 

3.3 Abbreviated terms.......................................................................................... 14 

3.4 Nomenclature ................................................................................................ 16 

4 Principles ..................................................................................................... 17 

4.1 General .......................................................................................................... 17 

5 General ......................................................................................................... 19 

5.1 Referential axis definition ............................................................................... 19 

5.2 Safety classification of AM parts .................................................................... 19 

5.2.1 Overview .......................................................................................... 19 

5.2.2 Definition of AM safety classes......................................................... 20 

5.2.3 Requirement .................................................................................... 20 

5.3 Multiple laser systems ................................................................................... 20 

5.4 Family of parts ............................................................................................... 21 

5.4.1 Overview .......................................................................................... 21 

5.4.2 Requirements ................................................................................... 21 

5.5 Acceptance criteria ........................................................................................ 21 

6 AM definition phase .................................................................................... 22 

6.1 Overview ....................................................................................................... 22 

6.2 Input for AM definition phase ......................................................................... 22 

6.2.1 Overview .......................................................................................... 22 

6.2.2 Requirement .................................................................................... 22 

6.3 Preliminary Manufacturing Concept Review (PMCR) ..................................... 23 



 
 - 2 - 

7 Verification phase ........................................................................................ 24 

7.1 Overview ....................................................................................................... 24 

7.2 Establishment of pAMP ................................................................................. 24 

7.2.1 Feedstock ........................................................................................ 24 

7.2.2 Establishment of work processing windows including post 
processing ....................................................................................... 24 

7.2.3 Preliminary Additive Manufacturing Procedure (pAMP) .................... 25 

7.3 Verification on specimen- (AMP), and prototype-level (HFP) ......................... 25 

7.4 Additive Manufacturing Verification Plan (AMVP) .......................................... 26 

7.4.1 Overview .......................................................................................... 26 

7.4.2 Safety class 1.1, 1.2, and class 2 ..................................................... 26 

7.4.3 Safety class 3 ................................................................................... 27 

7.4.4 Reporting ......................................................................................... 28 

7.5 Prototype verification Plan (PVP) ................................................................... 28 

7.5.1 General ............................................................................................ 28 

7.5.2 Safety classes 1.1, 1.2, and 2 .......................................................... 28 

7.5.3 Safety class 3 ................................................................................... 30 

7.5.4 Reporting ......................................................................................... 30 

7.6 Re- verification of AM machines .................................................................... 30 

7.6.1 Overview .......................................................................................... 30 

7.6.2 Requirements ................................................................................... 30 

7.7 Machine pause .............................................................................................. 31 

7.7.1 Overview .......................................................................................... 31 

7.7.2 Requirements ................................................................................... 31 

7.8 Repair ............................................................................................................ 31 

7.9 Manufacturing supports ................................................................................. 32 

7.10 Parts cleaning ................................................................................................ 32 

7.11 Documentation .............................................................................................. 32 

7.12 Manufacturing Readiness Review (MRR) ...................................................... 32 

8 Hardware production................................................................................... 33 

8.1 Overview ....................................................................................................... 33 

8.2 Requirements for hardware production .......................................................... 33 

8.2.1 General ............................................................................................ 33 

8.2.2 Process interruption ......................................................................... 33 

8.2.3 Manufacture of hardware and witness samples ................................ 33 

8.3 Testing of witness samples ............................................................................ 34 

8.3.1 Tensile testing .................................................................................. 34 



 
 - 3 - 

8.3.2 Full height blanks ............................................................................. 34 

8.3.3 Powder capture sample ................................................................... 35 

8.4 Inspection of hardware .................................................................................. 35 

8.4.1 Non-destructive techniques .............................................................. 35 

8.5 Reporting ....................................................................................................... 37 

9 AM operation and supervision personnel ................................................. 38 

9.1 Overview ....................................................................................................... 38 

9.2 AM supervisor ................................................................................................ 38 

9.3 Qualification and certification of AM operators ............................................... 38 

9.3.1 Laser based Powder Bed Fusion processes .................................... 38 

9.3.2 Electron Beam based Powder Bed Fusion processes ...................... 39 

9.4 Qualification and certification of personnel for NDT ....................................... 39 

9.5 Safety of Personnel ....................................................................................... 39 

10 Equipment and facilities ........................................................................... 40 

10.1 Overview ....................................................................................................... 40 

10.2 Conditions for facilities ................................................................................... 40 

10.3 Laser based equipment calibration ................................................................ 40 

10.4 Electron beam based equipment calibration .................................................. 40 

10.4.1 Frequency ........................................................................................ 40 

10.4.2 Calibration protocol description ........................................................ 40 

10.5 Maintenance and repair ................................................................................. 41 

10.5.1 Maintenance of laser based machines ............................................. 41 

10.5.2 Maintenance of electron beam based machines .............................. 42 

10.5.3 Repair .............................................................................................. 43 

10.6 Materials and consumables ........................................................................... 44 

10.6.1 Management of powder ................................................................... 44 

10.6.2 Tooling and features ........................................................................ 44 

10.6.3 Gases .............................................................................................. 44 

10.6.4 Cleaning of machines ....................................................................... 45 

11 Quality assurance ...................................................................................... 46 

11.1 Configuration control ...................................................................................... 46 

11.2 Maintenance of AM procedure ....................................................................... 46 

11.2.1 Overview .......................................................................................... 46 

11.2.2 Requirements ................................................................................... 46 

11.3 Statistical Process Control ............................................................................. 46 

11.3.1 Materials Properties Database (MPD) .............................................. 46 



 
 - 4 - 

11.4 Quality control ................................................................................................ 47 

11.4.1 Reference and witness samples....................................................... 47 

11.4.2 Documentation of manufacturing ...................................................... 47 

11.4.3 Anomalies and non-conformances occurring during the AM 
process ............................................................................................ 47 

11.5 Auditing ......................................................................................................... 47 

11.6 End Item Data Pack ....................................................................................... 47 

12 Testing of AM materials and parts ........................................................... 48 

12.1 Overview ....................................................................................................... 48 

12.2 Powder capture sample ................................................................................. 48 

12.2.1 Overview .......................................................................................... 48 

12.2.2 Requirement .................................................................................... 48 

12.3 NDT for AM.................................................................................................... 48 

12.4 Density testing ............................................................................................... 49 

12.4.1 Overview .......................................................................................... 49 

12.4.2 Requirements ................................................................................... 50 

12.5 Destructive testing ......................................................................................... 50 

12.5.1 Metallography .................................................................................. 50 

12.5.2 Tensile testing .................................................................................. 52 

12.5.3 Fatigue testing ................................................................................. 53 

13 Powders ...................................................................................................... 54 

13.1 Testing of powders ........................................................................................ 54 

13.2 Procurement .................................................................................................. 55 

13.3 Safe Handling ................................................................................................ 56 

13.4 Storage .......................................................................................................... 56 

13.5 Loading .......................................................................................................... 56 

13.6 Recycling ....................................................................................................... 56 

13.7 Blending ........................................................................................................ 57 

13.8 Disposal ......................................................................................................... 57 

Annex A (normative) Preliminary Manufacturing Concept Review (PMCR) - 
DRD ............................................................................................................. 58 

A.1 DRD identification .......................................................................................... 58 

A.1.1 Requirement identification and source document ............................. 58 

A.1.2 Purpose and objective ...................................................................... 58 

A.2 Expected response ........................................................................................ 58 

A.2.1 Scope and content ........................................................................... 58 

A.2.2 Special remarks ............................................................................... 58 



 
 - 5 - 

 Annex B (normative) Additive Manufacturing Procedure (AMP) - DRD ..... 59 

B.1 DRD identification .......................................................................................... 59 

B.1.1 Requirement identification and source document ............................. 59 

B.1.2 Purpose and objective ...................................................................... 59 

B.2 Expected response ........................................................................................ 59 

B.2.1 Scope and content ........................................................................... 59 

B.2.2 Additional requirements for various AM processes ........................... 60 

B.2.3 Special remarks ............................................................................... 61 

Annex C (normative) AM verification plan (AMVP) - DRD ........................... 62 

C.1 DRD identification .......................................................................................... 62 

C.1.1 Requirement identification and source document ............................. 62 

C.1.2 Purpose and objective ...................................................................... 62 

C.2 Expected response ........................................................................................ 62 

C.2.1 Scope and content ........................................................................... 62 

C.2.2 Special remarks ............................................................................... 62 

Annex D (normative) AM Verification Report (AMVR) – DRD ..................... 63 

D.1 DRD identification .......................................................................................... 63 

D.1.1 Requirement identification and source document ............................. 63 

D.1.2 Purpose and objective ...................................................................... 63 

D.2 Expected response ........................................................................................ 63 

D.2.1 Scope and content ........................................................................... 63 

D.2.2 Special remarks ............................................................................... 63 

Annex E (normative) Hardware Fabrication Procedure (HFP) - DRD ......... 64 

E.1 DRD identification .......................................................................................... 64 

E.1.1 Requirement identification and source document ............................. 64 

E.1.2 Purpose and objective ...................................................................... 64 

E.2 Expected response ........................................................................................ 64 

E.2.1 Scope and content ........................................................................... 64 

E.2.2 Special remarks ............................................................................... 64 

Annex F (normative) Hardware Production Report (HPR) - DRD ............... 65 

F.1 DRD identification .......................................................................................... 65 

F.1.1 Requirement identification and source document ............................. 65 

F.1.2 Purpose and objective ...................................................................... 65 

F.2 Expected response ........................................................................................ 65 

F.2.1 Scope and content ........................................................................... 65 

F.2.2 Special remarks ............................................................................... 65 



 - 6 - 

Annex G (normative) Prototype Verification Plan (PVP) - DRD .................. 66 

G.1 DRD identification .......................................................................................... 66 

G.1.1 Requirement identification and source document ............................. 66 

G.1.2 Purpose and objective ...................................................................... 66 

G.2 Expected response ........................................................................................ 66 

G.2.1 Scope and content ........................................................................... 66 

G.2.2 Special remarks ............................................................................... 66 

Annex H (normative) Prototype Verification Report (PVR) - DRD .............. 67 

H.1 DRD identification .......................................................................................... 67 

H.1.1 Requirement identification and source document ............................. 67 

H.1.2 Purpose and objective ...................................................................... 67 

H.2 Expected response ........................................................................................ 67 

H.2.1 Scope and content ........................................................................... 67 

H.2.2 Special remarks ............................................................................... 67 

Annex I (normative) Powder Management Plan (PMP) - DRD ..................... 68 

I.1 DRD identification .......................................................................................... 68 

I.1.1 Requirement identification and source document ............................. 68 

I.1.2 Purpose and objective ...................................................................... 68 

I.2 Expected response ........................................................................................ 68 

I.2.1 Scope and content ........................................................................... 68 

I.2.2 Special remarks ............................................................................... 68 

Annex J (informative) Template for auditing ................................................ 69 

J.1.2 Special remarks ............................................................................... 74 

Annex K (informative) Example of a Materials Properties Database 
(MPD) ........................................................................................................... 75 

Bibliography .................................................................................................... 76 

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

Powder Bed Fusion process and consequently to produce hardware ........ 18 

Figure 5-1 Definition of coordinate system [source: EN ISO ASTM 52921:2016] ......... 19 

Figure 12-1: Melt pool measurement concept [Image and concept: adopted from NASA 
MSFC-SPEC-3717] ................................................................................... 52 

 
Tables 
Table 5-1: Safety classes ............................................................................................ 20 



-   -7

Table 7-1: Pre-verification test matrix .......................................................................... 25 

Table 7-2: Test methods for class 1.1, 1.2, and class 2 parts ...................................... 27 

Table 7-3: Test methods for prototypes, and witness samples for safety classes 1.1, 
1.2, and 2 .................................................................................................. 29 

Table 7-4: Test methods for prototypes, and witness specimens for safety class 3 ..... 30 

Table 8-1: Overview of witness samples to be produced with hardware ...................... 33 

Table 8-2: Overview of non-destructive tests for AM hardware .................................... 36 

 

Table J-1 : Audit template ............................................................................................ 69 

Table K-1 : Example of a Materials Properties Database ............................................. 75 

 


		2026-06-16T04:30:59+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




