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Who’s Who in subgroup 3a
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What is our focus in the field of AM?

Application of
flying AM Parts

~

https://image.flaticon.com/icons/svg/9/9958.svg

Produce AM Parts

Repair with AM

https://image.flaticon.com/icons/svg/75/75668.svg

Design of AM Parts
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Questions for AM Equipment manufacturers

Training
— high demand for training over the whole process chain

AM Machines qualified for aerospace

— provide a machine transfer proof of concept
and show limitations

Communication

— better documentation regarding upgrades
— to understand the effect on machine and AM Process
— frozen machine configuration!

— Direct communication (without sales agents)

— perspective of machines types already installed
but are meanwhile out of production

Safety and personal safety euipment s aligned guidelines!
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Questions for AM Equipment manufacturers

» |n-situ Process Monitoring
— Roadmap for coming developments and improvements
— Publication of a catalogue of process errors and their correction
— Publication how to correlate measurements to part quality
— Aligned quality reporting

A _x ?
https://as1.ftcdn.net/jpg/01/27/54/20/500_F _127542043
_bEMINRZeMAuoazYJSfamAexdyk5fwSMN.jpg

= AM Hardware

— detailed information about machine componentry / gas flow / optics
mm) cstimation of equipment for users! '

— maintenance according to the effective usage
and not regarding time intervals

— laser beam position accuracy
— Single / multi-laser

- CO m i n g i m p rove m e ntS ? https://www.youtubm/watch’?v=sprFHZLcU
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Questions for Type Certificate Holders

» Producing of AM parts by suppliers
— eligibility criteria for AM part suppliers
— Harmonization of AM specific requirements?
— Roadmap and framework for a part and a process qualification
— preffered AM standards of TCHs

= Documentation and interfaces
— specific AM content of CoC and Form1 / additional documentation?

— aligned template for a PO/DO arrangement between TCH and PO

https://image.flaticon.com/  https://image.flaticon.com/i
icons/svg/149/149350.svg  cons/svg/249/249159.svg

= Selection of AM parts for a process qualification
— part categories for AM of TCHs
— aligned AM part families with similar material, post-processing
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Questions for Type Certificate Holders

Is it planned to release guidelines and requirements for replacing parts previously
qualified by conventionell manufacturing processes?

» Process capability
— What kind of quality assurance/ control is required for what kind of part category?

= Part Quality
— What are the KPIs AM producers have to provide
— What additional logging data has to be provided for airworthy parts
— AM machine
— Powder conditions
— Ambient conditions

» Maintaining AM part supplier status
— What are audit requirements to prove production to prove quality
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Questions for authorities

= Certification routes ’
— high interest in an overview of |
certification approaches for AM parts |
— designated part qualification vs. process qualification

— Difference between AM processes in terms of qualification and certification
(e.g. FDM, SLS, SLM, HDR...)?

= Employee qualification
— sourcing AM parts from sub contractors:
necessary in-depth AM knowledge for 21G, 21J, 145 employees?

https://image.flaticon.com/icons/svg/864/864968.svg

— Will there be mandatory requirements for AM employee qualifications

Design engineer Process engineer machine operator operator for pre/post-processing
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Questions for authorities

= Material Design Values
material design values to be generated by every single PO?

What about industry available databases (e.g. Senvol)?

— EASAs opinion about creating material design values Material xyz g

— Material and Machine type specific?

— Site specific? @ﬂ
— Machine serial number specific? —

machine machine
typ xy #12345

FDM

= What level of SPC data has to be maintained by AM part suppliers?

= EASAs opinion of aligned criticality and application classes
mm) characterize extend of process qualification
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Questions for standardiztion organizations

Catalogue of AM standards
— What AM standards exist or are under development? -
— What are relevant aerosapce and AM standards for s

part suppliers? I ?
— What AM standards are used by Aerospace industry? . I ‘h

—

http://www.cactusprofiles.com/company-

Communication

— Overview about communication
channels for standardation topics

Updates

— How frequent are standards to be updated
to account for AM technology evolution?

Harmonization | Q’
: S
- \\/ },

— We are interested in harmonization of
standards for AM and it's process chain S

http://regulatoryworld.blogspot.com/2015/03/international-conference-on.html
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Thank you for Listening
Enjoy your day!

Copyright © 2018 Lufthansa Technik AG. All rights reserved.

The information contained in this presentation is proprietary to Lufthansa Technik AG and is disclosed in confidence. The presentation and the information contained herein shall be
kept strictly confidential and shall not be used, disclosed to others or reproduced without the expressed written consent of Lufthansa Technik AG. Nothing contained in this publication
shall constitute any warranty, guarantee or liability for Lufthansa Technik AG, its subsidiaries and affiliates, but is for information purposes only. Accordingly, Lufthansa Technik AG, its
subsidiaries and affiliates neither expressly nor conclusively accept responsibility or liability for the actuality, accuracy and completeness of the statements and information contained in
this publication.
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