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Lufthansa Technik - Facts and figures

850+ @ }:l 5131
exclusive contracts

customers
worldwide
23219 |
5(/)18 employees I

dwide*
worl T LI

billion €

in revenue”®

é**

subsidiaries and
affiliates worldwide

*Lufthansa Technik AG Germany and 21 consolidated companies of Lufthansa Technik Group in 2018; employees as of 31.12.2018; **XEQS is in preparation
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Lufthansa Technik — Product divisions

PD ACS PD ENG PD COM PD Base
Aircraft Systems Engine Services Component Services Maintenance
Services

PD VIP PD Digital
VIP & Special Original Equipment Fleet Solutions
Mission Innovation
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AM Center of Competence

® Pooling and enhancement
Cross-divisional collaborative of AM knowhow
technology center

o

Strong partner network and

close exchange with authorities

Joint technology accelerator
for all AM activities

AM Center

- =
Printer capacity in-house
(metal + polymers) with divergent

Incubation of product y supplier network

developments
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AM Center focuses on 4 clusters

)
k’ TOOLING

= Use case identification

PROTOTYPING

= |mmediate design support

= Establishing technology = Design optimization

= Mockups and fit checks = Production and support

X FLYING | - I DEVELOPMENT

= Repair development = Process development

= Metal and polymers = Standards and committees

= Approval and certification = Research projects
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Flying Potentials
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Metal AM Technologies at LHT

Laser Powder Bed Fusion

= welding” process

= high accuracy

® netshape geometries for repairs
= possibility for batch repair

=  Materials

= Nickel-based alloys
= Titanium-based alloys
= Aluminium-based alloys

Metal FDM for tooling

® inexpensive + fast technology

Keychain give-aways built with LPBF
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Metal AM itinerary for LHT

AMC
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mock-up geometry during diagnosis

AM as a cost saver
. AM Hybrid Repair
. 1tol substitution
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AM as an enabler
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Repair originally AM parts
AM evokes new repair methods
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Principle of Additive Hybrid Repair

damaged Part* Virtual Repair Tip Removal Repair repaired Part

R A

*displayed geometry is a mock-up

Scalable Methodology for other part families
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Added value using LPBF for hybrid repairs

Added value using hybrid repair

® Scalabe reapair approach to a wide
range of parts

= batch repair

= High feature resolution facilitates reapir
of more complex parts

= Netshape repair reduces post
processing

= Automated part diagnosis integrated in
process chain

= Comprehensive digitalisation of repair
process

g 8

Clamping device on build plate Hybrid Repair mock-up
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Challenges using LPBF for hybrid repairs

Huge technical development potential

= Niche application for AM-equipment OEMs

= calibration procedures are not ready for
serial production
= alignment accuracy in serial config has to be optimized

= need for automated leveling of build plate
= fragmentation of software in process chain

= Additional qualification effort for interface

=  Special process for suppliers

= complex knowledge transfer
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