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Objectives

1. Production of fullyauxeticstructures via SEBM

2. Processing of pure copper and copper alloys via SEBM
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The Selective Electron Beam Melting
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Auxetic Structures 1 What is auxetic?
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Auxetic Structures i Eigenmode Analysis
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Auxetic Structures I Experimental pressure testing
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A Mechanical measurement of lateral strain is prone to errors




Auxetic Structures 1 Optical strain measurement
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Auxetic Structures i Collaboration with MANC

Aln-situ compression testing with CT scanning
AAnlysis of three-dimensional deformation
AEvaluation of failure origin
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Auxetic Structures i Collaboration with Thales

ACooperation with Thales
ASetup of falling ball test apparatus

AEvaluation of damping properties of
various auxetic structures
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Process Development with Copper T Motivation

A Copper exhibits excellent thermal %07

and electrical (~ 58 MS/m)
conductivity

A Possible application for efficient heat
exchangers or micro reactors

A Laser beam is not qualified for the 200-

melting process
A No stable additive process for fully
dense pure copper parts available
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Process Development Copper 1 Mechanical
Properties vs. Conductivity

Mechanical Properties 1000 -
A Copper is very ductile |t
A Alloying elements can improve the =
mechanical properties and the % 800, = m ™
weldability = \ o c“mL
A Alloying elements decreases the & 1 N M’Za{“
conductivity Llend Sty
o -
A Oxide dispersion strengthened copper Pl IS
(ODS-Cu) has a good compromise 2 4 B GRS coge
between strength and conductivity ! wreps g el
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[11F. Pawleku nd K. Rei chel . fADer Einfluss von Beimengungen auf die elektrische
— Leitfahigkei tZeiwsohnftfliiK Megafikendedd7.6 (L986), S. 3471 356.
/\ M /\ Z —_— [2] https:// www.kupferinstitut.de/de/werkstoffe/eigenschaften/niedriglegierteupferwerkstoffe.html (31.05.2017)
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Process Development T Experimental Setup

A Energy source:
A accelerating voltage: 60 kV (const.)
A beam current: up to 50 mA
A power: up to 3 kW 100 um »
A beam width (40): 400 um

A Process temperature:
A 380-530

A Working in a low pressure He-atmosphere

(2:10-3 mbar)

50 um
A Scan strategy: pm|
A Snake E= Pocart N(Vecan! Al d)
A Line order: 100 pm |
E/ Volumeenergydensity
A Powder layer: 50 pm P Beam power
L: Totallengthof the meltline
Veeam Scarspeed

A: Melt area

/\ M /\ Z - - D: Powderlayerthickness
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Process Development with Oxide Dispersion
Strengthened Copper

Powder: Mechanical alloyed oxide dispersion
strengthened copper

+ Potential higher strength

+ Small decrease of conductivity
- Bad flowability

- Thick oxide layer

A Successful production of samples
+No smoking
-Heavy degassing and sparkling




