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Introducing the working group

/A
AVA

Department of SciTec
at University of Applied Sciences Jena

» Prof. Dr. Jens Bliedtner

« 3 laboratory engineer

« 6PhD’s

» 27 scientific and technical staff
1 Apprentice

AVAVA. Ernst-Abbe-Hochschule Jena
University of Applied Sciences

Main focus

« Laser material processing
» Optical technologies

« Additive Manufacturing

Performance of

* Public and government research
and funding

« Studies and developments of new
technologies

* Advanced training in the field of
lasers and optics

$ Bundesministerium Bundesministerium
4 fur Wirtschafft "> | fiirBildung
und Engrgie und Forschung . il l

EUROPA FOR THORINGEN -
FUROPAISCHER soziatronps  Thuringer Aufbaubank




Laser Material Processing

/A
AVA

-Development of laser based technologies
and systems

-Manufacturing different kinds of materials

 Laser cutting

» Laser marking

« Laser (micro) welding (down to 5 ym)
« Laser metal deposition

 Laser polishing

» Laser ablation

 Laser surface texturing

AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

by
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Optical Technologies /ﬁ‘

_ ] AVAVA. Ernst-Abbe-Hochschule Jena
-Development of new technologies and hybrid University of Applied Sciences

process chains between conventional
manufacturing and laser solutions

-Focus of complex shaped (3D)

 Ultrasonic grinding (5 axis) of glass and
ceramics

* Fine grinding of glass

» Laser polishing of glass

» Laser thermoforming of glass

» Selective laser sintering of fused silica powder
« Laser ablation of glass and ceramics

Jens Bliedtner, Guenter Graefe & Rupert Hector: Optical
Technology. McCraw Hill. New York




Additive Manufacturing /ﬁ‘

AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

-Research and development of different additive
techniques

-material range: polymer, metal, glass

/4 ;’ BEWEGUNGS-
Y SYSTEMMIT
STEUERUNG

« Stereo lithography (SLA/DLP)

» Fused Deposition Modeling (FDM)
 Laser sintering (SLS)

* Polyjet

« Laser metal deposition

* Reverse Engineering
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Funding initiative - Mittelstand 4.0 /&

SRR AVAVA. Ernst-Abbe-Hochschule Jena

7 Mittelstand 4.0 Mittelstand- @ ﬁal“, University of Applied Sciences
ﬁ Kompetenzzentrum Digital o
Ilmenau

aufgrund eines Beschlusses
des Deutschen Bundestages

Mittelstand-Digital —
Strategies for the digital transformation of SMEs

Mittelstand 4.0 —
Digital Production

and Work Processes
funding initiative

11



Funding initiative - Mittelstand 4.0 /ﬁ

AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

Mittelstand 4.0

Kompetenzzentrum
Ilmenau

- Stsee D,/ ' g
Nordsee
Nortlsee 4 9

Main aims

« To inform small and medium sized companies

« Awareness about digitalization

* Provide information, training and the
opportunity for companies to view and test
new solution

 No charges

12



Funding initiative - Mittelstand 4.0 /a
AVA

UAVAVA E]{nAst-lllh(lj:%-anhschule Jena
niversity of Applied Sciences
SFabs Fab Digital
in Thuringia Cooperation

c/o TU limenau

Fab 3D-Printing,

Fab Production Af‘::“i“is"atm“ Individual Production
Control SINEE & and Digital Working
c/o Fab-14.0 e.V. in Oberspier c/o TU limenau Environment

c/o Ernst-Abbe-Hochschule Jena

Fab Process Data (7. \ Fab Migration
c/o GFE e.V. in Schmalkalden {é} c/o IMMS GmbH in limenau




Funding initiative - Mittelstand 4.0 /ﬁ‘

7 Mittelstand 4.0 AVAVA. Ernst-Abbe-Hochschule Jena
",n_ Kompetenzzentrum University of Applied Sciences
Ilmenau Fab
I <

« 3D-Printing: applications, requirements, necessary surroundings, data
handling, security and optimization

I * Individual Production: laser processes for individual applications,
cloud solution, robot concepts and automation

|  Digital Working Environment: new training concepts, digital work
flows and digital business

14



Funding initiative - Mittelstand 4.0

Demonstration examples
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€ ¢ @

www additive-verfahren.de
Modelifabrik 3D-Druck

Navigstor &

01 Material @ 02 Einsatzszenario @ | 03 Beolastbarkeit

- Oberflarhendquaitaten
WERKSTOFRF A Bespehe fir Emsatzbertihe. Uberpridung der Handhatung MECHANISCHE BEANSFRUCHUNG
p Bedienung und Benutzung, fur Variantenvengieichs, e
) Kunsetolf Maschinan- und Anlagenmndale, Medizinische Modelle () dynamische Belasmung
(‘4) Funktionsprototyp [:__] wtatinchae Salastung

Stickzahl 2 bes 5

Abbddung der exakten Fonm des ModellsBauteds
enac hiiellich der edordedichen Ohedlachenquaitaten
Bersprele [0 Ensatzberexche. Uberprilung von {emzeinen) () Shore-Harte &
Funktionataten (Funktanstest, Stromungstest, bontagetest) -
Unterstote uny der Senemorberedung

HARTEGRAD

() Shore-Hire AD

{ % } technischer Prototyp

Stisckzaht 3 bis 20 {7} ShoreHirs D
i " ;

Feftigung eines Bauteds, das wilesigehend mit dem spateien

Senenbauteil erenstmmt TEMPERATURBESTANDIGKEIT
Funktionaisial des Modells st volistandig
Anfordensmgen sofen serennzh abgebdded werden () 1560°C

() Kiginserie

() 60100 *C
Stiackzahl 3 bes 100 .
offen Ferbgung ewwes Produkdes n kaner Anzahl {bes 100) O 100-350 °C
Dvisses Dt befirkded sich aktiet ‘Fuf diesen Einsatzberesth wird spater auch das
T Vakunmaussverfahren als Option bedrachist
spatanen Semplinks zur Vergung "
Ssten (.,) Serlenfertigung
Stipekzahl 100 oder mehr
Fertigung von Endprodukten, Stockzahl ab 100
Fir diesen Finsatzhersich wird spater sin Vergleich zum
Spritageen als lypteches Vedahren m der Serenfartigung als

we @ 1y H\EEJ-

Ergebnis

04 Produktanforderungen

]

B
2]

ABMAS

m

() bis 130mm x 150mm x 150mm
() bis 300mm x 300mm x JH0mm
()} bis 500mm » 600mm & SH0nim

()} Sondargréfen

OPAZITAT
() opak

() rransparent

CBERFLACHENQUALITAT

() Rauhait (Ra) 0.5 bis 2 pm

f') Rauhel (Ra) & bis 15 pm

() Rauhwit (Ra) 10 bis 20 pm

Online tool to select AM technique depending on your specific purposes

15



Funding initiative - Mittelstand 4.0 /ﬁ

AVAVA. Ernst-Abbe-Hochschule Jena
Demonstration exam ples University of Applied Sciences

Live demonstrations in our labs

1. Starting an AM process

2. Programming CAD CAM chain Trump
TruCell (laser cutting)

Nutzer-
Endgeréte
(Beispiele)

Cloud based software

16
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THAT Thuringia center for AM
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AVAVA. Ernst-Abbe-Hochschule Jena
University of Applied Sciences

Aims:
« fast and efficient access to new
AM techniques

« Extract technical potentials for
companies

« Extend the visibility of regional
research institutes

« Short term: fast solutions for
companies with problems
concerning AM

* Long term: center for AM
technologies

18
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Additive Manufacturing

Basics and process chain

N &

CAD —solid —» CAD -STL slicing
conversion l

physical €— <4— hatching

part build process

/A
AVA

AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

Stair-Stepping-Effect

20



Additive Manufacturing /A
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AVAVA. Ernst-Abbe-Hochschule Jena

Fused DepOSItlon Modellng (FDM) * Bundesministerium UnwerS[ty of Apand Sciences

G fiir Bildung
und Forschung

Research project:
HP3D (High Performance 3D-Druck)

* Individualized products
» High strength
* Large scales

Example: individual canoe
« Time:12 h
« Costs: 18 kg of ABS (2,68 € per kg)

More detailed information and examples follow during the lab tour 21
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und Energie

Laser Metal Deposition (LDM)

Innovationsprogramm
Mittelstand

Research project:

ProLaln (Development of an individual and automated
process chain for repairing cast aluminum parts)

* Rejection rate during casting < 15 %

* Repair small detected defected
 Remove the defect area

* Deposit it with layers of aluminum alloy

More possibilities for repairing of
metal parts!

More detailed information and examples follow during the lab tour 22



Optical Technologies

Bundesministerium /Z‘IM
Zentrales

fir Wirtschaft —
und Energie  { Innovat ionsprogramm

Mittelstand

Laser thermoforming of glass R

Research project:

HT3D and LaUmCo (flexible shaping of thin glass applying
laser radiation)

« 3D freeform lead to new product design in consumer
electronics and automotive industry

 Individual radius (deviation < =200 nm)
« Decreasing process time

More detailed information and examples follow during the lab tour

F-N
/b
AVAVA. Ernst-Abbe-Hochschule Jena
University of Applied Sciences

23



Optical Technologies /ﬁ‘

AVAVA Ernst-Abbe-Hochschule Jena

Laser thermoforming of glass B | b (/;ﬂ” University of Applied Sciences
und Energie :.xfl.::::m,"m
Experimental |
set% heating chamber 1 heating chamber 2
P 23 °C > 600 °C 600 °C
® e |fransport
o o —
heating chamber 3 (
600 °C =2 23°C
¢ &\ | transport
— < >

More detailed information and examples follow during the lab tour



Laser Material Processing

/&

More detailed information and examples follow during the lab tour

Bundesministerium / ZIM

far Wirtschaft ( -

und Energie Innovationsprogramm
Mittelstand

Laser surface texturing

PolymerAktiv (Functionalization of 2D and 3D polymer parts
applying short pulse laser radiation)

New process chain

1. Laser structuring

2. Wet chemical infection
3. Cu metallization

4. Final component

AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

25
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Example: Starting an AM process (cloud based)
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Starting AM process

3D-Druck |§Konstruktion Laser

Hardware Hardware Hardware

Netzwerk Netzwerk l\ Netzwerk /‘

PC
im Biiro

Nutzer-
Endgerite
(Beispiele)

A
/&
AVAVA Ernst-Abbe-Hochschule Jena
University of Applied Sciences

With our AM engineer
Patrick Ongom-Along

Live demonstration



/A
AVA

AVAVA. Ernst-Abbe-Hochschule Jena
University of Applied Sciences

AGLliedtner

Laser | Optik | 3D-Druck

Further information: www.ag-bliedtner.de

Start of the lab session

28



