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What is Additive Layer Manufacturing? 

3-dimensional CAD File Sequence of  2-dimensional 
slices 

The 3-dimensional shape is 
constructed from the 2-

dimensional slices  
(from STL file) 

Additive Layer Manufacturing is a technology that enable  
creating the MATERIAL while creating the PART 

Each slice is formed & 
bonded to the previous layer 
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ALM Metallic Alloys Powder Bed Technologies: Step by Step Introduction 

Part design 

Same design 

Non-loaded 

Criticality 

Qualification 

Loaded 

Critical 

Topology optimised 

New designs Value creation 

Confidence building with Programs &  Regulators 
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Development Time & NRC Driven 

Potential for Value Creation all along the Program Lifecycle 
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New Program Development Pre Serial & Serial Production In-Service 

• Functional Prototyping 
 

• Long Lead Time Items 
 
• Ease of Design Evolution 

• Repair Solutions 
 
• Spare Parts 

 
• Supplier Obsolescence 

 

Low Volume / High Mix 

Production Cost & Performance Driven High Volume 

• Mitigate Supply Disruption 
 

• Optim. Parts Production  
(RC, weight) 

• More Integrated Structures 
 



Single Part Qualification 
AIRBUS SUPPLIER 

Part Drawings  
Material Specification 

Test requirements 

Industrial + Engineering 
Qualification sheets 

 

Manufacturing process 
Tests (material, blank) 

Part Qualification 
Part + Material + Site + Machine + Operating instructions  

Quality Control Tests 
 

Serial 
Production 

Phase 
Q

ualification Phase 
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Process Qualification 
AIRBUS SUPPLIER 

Qualified Powder 
Material Specification 
Process Specification 

Industrial + Engineering 
Qualification sheets 

 

Tests (material, 
KPP*) 

Process Qualification 
Material + Site + Machine + Window of Parameters 

Operating Instructions  
First Part Qualification tests 
Quality Control Tests (serial) 

Q
ualification Phase 

M
anufacturing 

Part A 

Part B
 

Part n 
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*KPP = Key Process Parameters 



ALM : DOA/POA link 
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DOA phase : manufacturing route freeze  

Manufacturing route defined through qualification tests  
specific to a given part number 
 
 
 
 

Manufacturing route frozen  in definition  dossier : 
 
- Material specification 
- Product Key Characteristics 
- Key Process Parameters  
 
 

Drawing 
Test requirements 

Drawing 
Material 

Product KC 
Process KPP 

As per EASA Certification memo CM-S-008: 
- Material, key production parameters and variations frozen during qualification 
- Design data  ( part  definition dossier) pushed to POA for manufacturing 



ALM : DOA/POA link 
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POA phase : reproduce manufacturing route frozen in definition dossier   

Manufacturing route frozen  in definition  dossier , copy / paste into manufacturing: 
 

- Material specification  defined powder + checks according definition dossier 
- Product Key Characteristics  checks according definition dossier 
- Key Process Parameters  listed by Engineering, monitored under QC 
 
Manufacturing cannot make changes without re-qualification: 

 
- Any voluntary change in manufacturing route to be  

submitted for design approval prior to implementation 
- Unexpected change in product quality or manufacturing route lead to a concession  
 
 
 

Drawing 
Material 

Product KC 
Process KPP 



ALM : Parts inspection 
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Part characteristics inspection today 

Parts quality today secured through : 
 
- Manufacture and test  cut-up production parts or specimens 
- Quality Inspections (NDT , visual, penetrant, dimensional) 

Part characteristics inspection way forward 

Parts quality will be based on material and process monitoring 
 
- Powder material secured by supplier conformity certificate 
- Quality inspection and specimen test tailoring 
- Part characteristics secured by real time in-process monitoring ( laser speed , temperature … )  



Challenges: Tailoring of requirements 
 
 

  

4. …..amount of 
inspections … 

5.… and test 
requirements 

2. Tailor 
qualification….. 

1. Distinguish 
part categories 

3. ….post 
processing.... 

Manufacturing Process Raw material 

Final Part 

CONTROL KEY PROCESS 
PARAMETERS 

QUALITY 
INSPECTIONS 

Post - processing 

POST PROCESSING 
ACTIONS 

Currently high level of requirements in Qualification and Serial production 
Tailor requirements to part categories as technology matures 
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Conclusion 
 
 EASA certification memo CM-S-008 considered 

DOA: on track step by step introduction 

POA: Significant change submitted to EASA, under investigation 

Interface DOA/POA  => Reproducing a frozen manufacturing route  

Currently high level of requirements in Qualification and Serial production 
=> Tailor requirements to part categories as technology matures: 

• Qualification 
• Post processing treatment 
• Quality inspections 
• Process control specimens 
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ALM vision 

 
 

Thank you for your attention  
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