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Chances by Materialdesign on the nanoscale

,classical“ materials/compounds nanostructures/ -structuring
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Fiir Elemente, die keine stabilen Isotope aufweisen, ist die Massenzahl des Isotops mit der hichsten Halbwertszeit
angegeben.
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« Utilization of specific nanoeffects

* Multifunctional materials

 Learning from ,nano-concepts” of
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Bildquellen: Uni Hamburg, Evonik, IFW Dresden, Infineon, Uni Bochum, Aqura
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Nanostructures/-materials

« CNT/Fullerens

* Metals/Alloys

+ Silicates/Oxids

¢ Quantum Dots

» Nano wires

* Nanocomposites

* Nanoporous
materials

* organic conduc-
tors/ semicon-
ductors

Surface functional-
ization
* Plasma processes

'# +PVD, CVD
* Sol-gel-processes ...

Nanostructuring
* Lithography
* Nanolmprint

Processing of nano-
particles /powders

Nanoanalytics
* SEM/TEM
* SXM-methods ...

Zukinffige Technologien Consulting

Value added chain of nanotechnologies

Components and Systems
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Solar cells

* Organic

* thin film

Fuel cells
Batteries/Supercaps
Thermal insulation

Smart Windows

OLED/FED-Displays

Lighting

Integrated Circuits

Filtration membranes

Sensors

Functionalized
surfaces ...

Optics

Medicine

Textils
Environmental

Consumer
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Mindmap NanoEngineering

Players Enterprises

Surfaces/Coatings

* Physical and chemical vapor
deposition

* Sol-Gel-coatings

Technologies

Functionalization

Nanotechnology in

v

+ Contract coating

» Manufacturers of nanomaterials
/-components

» Manufacturers of tools and machines

* Electrochemistral processes . Research
: ) Mechanical .
* lon implantion « Wear resistance the Mechanical » Nano-/Materials research
» Laser assisted surface . A Enai : Sect « Production research
functionalization Low friction ngineering sector
* Hardness Networks/ Associations

* lubrication additives
Material optimization and

* Fracture toughness

« Scratch resistance ...

H

Application fields

* BMBF funding agencies
* Industry associations (IHK, VDI, VDMA)

pll'\locesilllng \ . Chemical » Drive system/components « Eraunhofer Research Networks
ano Niers, Nanocomposites . corrosion protection » Tool manufacturing Bt pefuts end alstins
* Nanopowders and grains » UV-hardness » Conveyor technique

* Intelligent materials
Nanosensors/-actors

* Anti-sticking
« Easy-to-Clean

* Printing machines
* Forming

Challenges for enterprises
« Upscaling laboratory/ application

- Piezosensorg/-manipulators * Antifingerprint ... . I\/.Iechatr.onics . « Cost-/benefit-Relation
. Magngtoresﬂwe sensors Thermal * Lightweight construction » Process safety, compatibility
* Intrinsic Sensors * flame retardants » Safe handling of nanomaterials
Security markers * |-nsula.t|on Benefits/Objectives * Investment burden for process redesign
* Quantum dots Biological Y | * Financial bottlenecks for investments
* DNA-marker * Antibacterial * :

+ Biocompatibility ... : F;eplgcelment of toxic Challenges for governments

Optical chemicals -~ |, * Technology transfer research/ business

* Transparency (E:nergty/rrfnit(;rla: eftf_|C|ency + Demand oriented research funding

« Coding/marking ... ounterfeit Frotection * Qualification (vocational/ academic)

* New applications

* Regulation
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Application examples in mechanical engineering

Wear and abrasion protection Surface functionalization

| / !
A A |
, i

» Corrosion protection

* Low energy surfaces/ Self cleaning surfaces

Product safety/ Mechatronics

» Polymer Nanocomposites for conveyor belts
« Ultrahard Toolcoatings (nanocrys. ceramic, diamond)
* Dry lubrication coatings

« Nanomarkers for anticounterfeiting

» Nanosensors and actors for improved mechatronics
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(Sources: Balzers, FHG IWS, Henkel, BASF, Recon Group, TU Chemnitz)
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Nano-Surface functionalization for opt
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Surface
finishing

Glass

Ceramics

Plastics

Wood

Metal

Textiles/Leather

Mineral

substances/
Concrete

Orange: Nano-coating solution available on the market.
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Quelle: ,nano.DE-report*
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Internet Competency Map Nanotechnology www.nano-map.de

Kompetenzatias Manotechnologie in Devtschiand Startzeite | English | Inhaltsverzeichniz | Impressum | Dater
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Nanotechnology in Germany

;‘rb ‘-"lll"\.‘;l.w:.l.-' '-1!:’_'1."."!!.\U-':].;'f:{II' Brandenouig High engagement of industry
- * ca. 800 Nano-companies in Germany

+ 80 % SME, data source VDI TZ
(www.nano-map.de)

i J"i-;_"f"" - ;}:’ Differentiated Research Landscape
o OU ) * basic research (universities, HGF, DFG)
Y,/ ) IO ', + application oriented (FH, FHG, AIF)

Extensive Networks/ Clusters
‘ !’ . D » Federal competency centers (AGENT)
A0 @ A * Clusters on state and regional level
G 2 Diversified Funding
ocimerin S5 oy = (T * Key funding agency BMBF
G- g - * Other ressorts (BMWi, BMU, BMAS)
« State level funding (z.B. NRW, Bayern,

: Pﬂ U ) " | Sachsen, Hessen)

* Institutional funding
* Foundations
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Research Funding in Germany

Funding Means 2006
in m Euro

Federal Departments

BMBF 141
Further 20
Departments

Total 161
Federal States

Total 393
Institutional Funders

DFG 70
WGL 25
HGF 36.1
MPG 15.6
FHG 14.6
Total 161.3
Others

VW-Foundation 6
Caesar 4.1
Total 10.1
Total

Germany 371.7

2007

168
32

200

471

80
25.1
37.3
15.9
13.4

171.7

(VSN \¥]

423.8

2008

165
31.4

196

593

80
25.1
38.8
16.2
15.9
176

wu

4393

2009
Target

165
30.7

195.7

59.1

80
25.1
40
17.3
16
178.4

ul

441.2

Break Down of BMBF Funding Activities

BMBF Nanotechnology 2007 2008 2009
Funding (in m Euro}

Precautionary/Accompanying 9.8 9.6 8.3
Measures

Nanomaterials/ 31.1 36.8 47.4
Nanochemistry

Production Technologies 7.1 5.5 4.2
Optical Technologies 30.5 34.5 33.1
Optical Technologies 10.6 7.3 3.4
Electronics and 52.9 38.5 35.3
Communication Engineering

Nanobiotechnology 1.5 22.5 22.7
Energy Engineering 4.5 3 2.7
Others (International 10 7.3 7.9
Innovation Projects New

States, Nano4Woman,

University Projects,...)

Total 168 165 165



v

" Technologiezentrum Zukinftige Technologien Consulting

« Ongoing Funding programme "Nano goes production® —
Upscaling and integration of nanotechnological processes

* Funding programme ,KMU-innovativ“: Supporting the
development of innovative technologies and business fields for
SME, e. g. ressource and energy efficiency

* Innovation alliances ,Carbon nanotubes®, ,Lithiumion batteries"
Organic photovoltaics® establishing of new technology platforms
and added value chains

« BMBF Study ,Production Research 2020

» Technology transfer ,Branchendialog NanoEngineering®

More information: BMBF Stand H29, hall 6

D

Branchendialog
-NanoEngineering”

Nanotechnologie und Neue Materialien im
Maschinen- und Anlagenbau

8. Dezember 2009 in Disseldorf
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