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Outline

ÅReview of AM and its application in flight operation

ÅGuidelines and Standards

ÅChallenges & trend

ÅAM In ST Engineering Aerospace 



Attraction of AM 
ðExpectation

ÅDisruptive technologies

ÅHuge potential

ÅEnvironmental effect 



AM Parts in Flight Operation 
ðPublished examples for new products

2017, Boeing uses first FAA 

ïapproved 3D-printed parts
2015, GE Additive certified 

fuel nozzle



AM Parts in Flight Operation 
ðPublished examples for MRO sector

First components for Etihad 

passenger planes (Nov 2018)

End User : Etihad

Aviation certification lead : Strata

AM manufacturer : Siemens

First Airbus retrofitted part (Apr 

2018)

End User : Airlines

Aviation certification lead : Airbus

AM manufacturer : Materialise



Observation

to realize AM benefit -

performance/cost & weight 

Significant redesign at 
assembly level, no 

constrain in appearance

AM processes 
to suit for the 
partôs 

functional 
needs

Wide selection 
of components 

for AM 
application

to realize parts availability - on 
time operation support 

Mainly in cabin 
application, 
non safety 

critical 

To match 
original partsô 
appearance

Limited 
redesign space / 

Postprocess 
required



Guide from FAA, EASA

Jan 2016, FAA Issue Paper on Method of Compliance: -
ÅBasic Materials Requirements: (§25.603)
ÅBasic Process Requirements: (§ 25.605)
Å Inspection Methods
ÅDevelopment of Strength and Design Values: (§25.613)
ÅApplication of Special Factors: (§ 25.619)

Aug 2016,FAA άJob Aid for Evaluating Additive Manufacturing Facilities and 
ProcessesέΥ -
άŀ ǘƻƻƭ ǘƘŀǘ ŀǾƛŀǘƛƻƴ ǎŀŦŜǘȅ ƛƴǎǇŜŎǘƻǊǎ ό!{Lύ Ŏŀƴ ǳǎŜ ǘƻ ŜǾŀƭǳŀǘŜ ŀŘŘƛǘƛǾŜ 
ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƻŦ ŎŜǊǘƛŦƛŎŀǘŜŘ ŀŜǊƻƴŀǳǘƛŎŀƭ ǇǊƻŘǳŎǘǎΦέ 

April 2017, EASA άCertification 
aŜƳƻǊŀƴŘǳƳΣ !ŘŘƛǘƛǾŜ aŀƴǳŦŀŎǘǳǊƛƴƎέ: -

ÅCS X.603 Materials 
ÅCS X.571 Fatigue & Damage Tolerance
ÅCS X.605 Fabrication Methods 
ÅCS X.613 Material Strength Properties and 

Material design Values 
ÅCS X.853 Compartment Interiors 



Standards / Other Guidelines



2017 Garner Hype Cycle 
- Projection of AM adoption 



Challenges

ñJob Aid for Evaluating Additive Manufacturing Facilities and Processesò states: -

The term Additive Manufacturing itself does not describe one manufacturing method, 

but a wide range of methods, each with its own set of concerns and requirements. 



Challenges
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ÅComplexity and 
verity

ÅDifferent  level of 
maturity

ÅPre-process and 
post-process
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ÅLimited 
applications to 
over perform 
conventional 
manufacturing 
methods in cost

ÅYet to be 
established for 
entire product 
cycle

ÅLack of in service 
experience/data
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ÅHigh cost

ÅLimitations

ÅViolation of 
copyrights -
counterfeit 
products 

high investment, 

limitations and 

risks 
low demandlong lead time



Trend

Promise of performance 

progression

can achieve 10 times 
more productivity 
and up to 50% less 
cost per part

Collaboration

Prediction by analysts 


