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Dear colleagues and dear All,

this is the 11th German-International Symposium on Nanostructures OZ-20.

We are now meeting for the seventh time in Germany and still we are focussing on making things 
smaller and increasing function and benefit at the same time.
Making more with less will determine our all success in being able to satisfy increased demands of 
more people still with the same not-growing resources. An intelligent design of materials, processes 
and products also decides if we will be successful in changing our entire economies to fully recycle-
able ones. There is no waste on this planet ! There is material !

After the nanoTruck from the German Federal Ministry of Education and Research (BMBF) has been 
with us in 2012 and 2014 and not existing any longer during 2016, the BMBF-InnoTruck (inaugurated 
at HMI2017) joined OZ-18. For OZ-20, sofar we could not receive confirmation, there is still a small 
chance.
In any case, the Official Photo of OZ-20 will be taken outside in front of the new venue Olpe Cityhall, 
on Monday 11:30 am, either in front of InnoTruck or not.
Every year not at all a standard phrase but very much again we like to say “thank you very much !” to 
those, who made all this possible: our oral and poster speakers, our exhibitors and our attendees and 
last but not least at all, the diligent OZ-team and helping hands on site.

Let's start the next global brainstorming to the benefit of mankind and planet.

Thank you very much.

Monte Cassim, Sebastian Diaz, Henning Zoz, Jai Sung Lee, Hans Fecht & Yuko Akabane

OZ-symposia in the past have been supported by the Ritsumeikan Global Innovation Research 
Organization (R-GIRO) Project and the Grant-in-Aid for Scientific Research on Innovative Area, "Bulk 
Nanostructured Metals", through MEXT, Japan as well as the German Federal Ministry of Economic 
Affairs and Energy.
OZ-symposium today is kindly supported by the European Academy of Sciences and Arts, the 
Korean Powder Metallurgy Institute and hopefully again by the German Federal Ministry of Education 
and Research.

From now on, the Foundation for Children & Future will become a constant part of OZ-exhibition, 
addressing the responsibility of science and technology towards mankind and all creation.



InnoTruck is requested but this time not confirmed (yet). Just if we are very lucky, 
this amazing vehicle will join the Symposium as last time at Wenden OZ-18.

57 presentations from 18 countries
38 exhibitors from 11 countries

Austria, Azerbaijan, Czech Republic, China, Donetsk PR, Germany, 
Italy, Japan, Kazakhstan, Korea, Mexico, Netherlands, Poland, 
Russia, Saudi Arabia, Serbia, Spain, Sweden, United Kingdom, USA

20 nations involved



Address for the 11th German-International Symposium on Nanostructures, March 1-3, 2020 in Olpe, 
Germany

Modern societies over this world share a positive attitude towards progress in harmony with creation and the well-
being of man. Innovative spirit, education and talent for organization, trust in truth and rational logic, as well as the 
orientation to values are essential cornerstones.
Marriage and family, democracy, the unrestrained desire for freedom and self-determination were and are crucial 
driving forces in the search for sustainable fulfillment, particularly in the German society, characterized by 
Western-European values and Christianity.
Naturally, a well-functioning society always includes borders and an organization that organizes, secures and 
protects life within these boundaries. The state is nothing but the organization of the mandatory agreements of its 
citizens. In this respect, the state has neither religious nor primarily any charitable tasks, particularly not beyond its 
national borders.
The state shall also provide the general conditions that enable its citizens to undertake positive progress and 
participate in it. The freedom of research and teaching in that is just as important as e. g. a system of taxes and 
duties that can be considered as fair and appropriate. Increased prohibitions on thinking and saying as well as often 
ideologically driven apocalyptic scenarios are causing concerns.
However, while hunting for fulfillment in a highly technical society, we must not forget our roots. A society without 
children and intact families cannot reproduce itself and will not survive. Again, the state is in demand – in particular 
in a country with low birth rates, such as Germany.
Likewise, in a society of relative prosperity, we must not forget where this prosperity, which of course includes a 
healthy and therefore clean environment, is arising from. This always includes a manufacturing industry. Without, 
no such state and no such nation could operate independently.
In addition to an absolutely reliable energy supply, manufacturing industry primarily requires materials. Those were 
most frequently responsible in industrial history, for bringing technology forward. During recent decades, new 
materials with partly completely unexpected properties allowed quantum leaps e. g. in communication, 
transportation, medicine and environmental technology. The potential for the future seems to be continuously 
immense, and therefore it is of fundamental importance for every industrial nation, to position itself as strong as 
possible. This at the same time applies to material savings and recycling, as well as for advanced materials for 
completely new applications.
Earlier, this has been microtechnology, today it's nanotechnology and tomorrow, innovation and progress will not 
end. For this we need free thinking and free spirits.
However, if we load research and teaching, and in particular the training of young people with ideological burdens, 
we are sawing off the branch of progress. The same applies to every kind of economic development. Otherwise, we 
end up in the lingering sickness of stateowned enterprises.
A positive exchange of the innovation drivers beyond national borders is helpful and even necessary, e. g. in order 
to accelerate development and capture different perspectives from around the world. Collaborative successful 
work should then serve the well-being of all.
Therefore, I am very much pleased, that since 2008, and now already for the 11th time, representatives from 
industry and scientists from all over the world are meeting on the occasion of the Nanostructure Symposium. This 
time again at Sauerland, now and here in March 2020 for the first time in the Olpe City Hall. And I wish you all a 
successful brainstorming and many good ideas, to the benefit of all of us, ideally even to the benefit of the entire 
creation. Let's keep working together and across nations for a bright future, based on the joint platform of shared 
values.

Alexander Mitsch
Chairman of WerteUnion (CDU/CSU)



Beibut Atamkulow
Minister of Industry and Infrastructure Development of 
Kazakhstan

Address for the 11th German-International Symposium on Nanostructures, March 1-3, 2020 in Olpe, 
Germany

The Republic of Kazakhstan, known as a major supplier of gas and oil represents the world's 
largest producer of chrome ore and derived products. Without those, neither stainless steel nor 
most ball bearings could be manufactured. Kazakhstan, which is about 8 times larger than the 
Federal Republic of Germany with less than 1/4 of the population, can be described as a 
resource-rich strategically important country and as a friendly partner. As the most important 
economic partner in Central Asia, Kazakhstan is pursuing a modernization strategy in which, 
above all, German companies are seen as a desired partner for technical and innovative renewal.
Along this route, Kazakhstan set milestones in becoming a technology partner rather than a raw 
materials provider. This in materials means, refining processes, introducing materials technology 
and taking part in the global competition for the most efficient, most sustainable and most healthful 
strategies of converting material into useful and also recyclable applications for the benefit of the 
population.
One major goal in modern materials is achieving more positive impact at using less raw and 
insofar rare material. Along with finding completely new properties of new materials, this may be a 
proper definition of Nanotechnology.
This is why we are glad and happy to see, that in 2020, for the first time, a Kazakh representative, 
namely Prof. Ryspaev is going to contribute scientifically to the German-International Symposium 
on Nanostructures. I hope this can be another part of fruitful undertakings to start a cooperation on 
highest materials science level for Kazakhstan, for Germany and many more countries. We all 
have the same goal, making this planet more friendly, more green, more economic and more the 
good and peaceful home of mankind.
I do appreciate the invitation of the symposium organizers to help opening the 11th event in March 
2020. So far my calendar cannot confirm, and in case I cannot be with you, I do wish all the 
industrial representatives and all scientists, last time from 19 countries, much success and great 
new ideas for the benefit of all of us.



Monday or Tuesday, March 02/03

Social-Political Address
from

Prof. Dr. Klaus Töpfer
Federal Minister & UNO General Director a. D.

Prof. Dr. Klaus Töpfer, has been the Federal Environmental Minister in the Kohl-cabinet, Under Secretary 
General of the United Nations, General director of the UNO office Nairobi and Executive Director of the 
United Nations Environment Program. He is the founding director (BMBF) of the Institute for Advanced 
Sustainability Studies (IASS) at Potsdam, Germany, has been on the Board of the Holcim Foundation for 
Sustainable Construction and is an important protagonist for a good relationship between Germany and 
Russia.

In 2018 for OZ-18, Prof. Töpfer was planned to join us for the Serendipity Presentation, however, due to his 
late arrival from Oman, this had to be changed to skype. He said, that he would enjoy to discuss particularly 
sustainability and circular economy at next chance again. Since next chance is OZ-20, “today, on February 
15, 2020” he told one of the OZ-organizers, that he will try to get connected to us during one of the session 
days. Confirmation of schedule within a few days. Before that, this must go to printing.

We know Prof. Töpfer as a brilliant brain, purely democratic and full of active care for this planet. Particularly 
at his high age, this is outstanding exceptional and the more we appreciate, and the more we feel honored, 
that he will join us again, any time during the sessions on Monday or Tuesday and again online.

Prof. Dr. Klaus Töpfer during OZ-18 at Wenden



Monday, March 02

Industrial Addresses
from Germany, from Continental

Dr. Andreas Topp, R&D Responsible for Material and Process at 
Continental including the TaraxagumTM dandelion tire undertaking.

Dr. Andreas Topp at Continental, Hannover

future mobility, transformation, and the need for alliances and cooperation with the example of 
TMTaraxagum  and beyond

Continental has successfully managed multiple changes since it was founded 1871 in German Hanover. 
What started as a mid-sized rubber manufacturer has now become a top3 ranking global player in the 
automotive industry. Now again we are living in a phase of transformation, as our outlook into future mobility 
scenarios calls for change and adaptation. This transformation has multiple dimensions and effects on our 
company set-up, business models and strategy. Sustainability is a key area with strong dynamics already 

TMsince some years at Continental. With the examples of Taraxagum  and the new open-source innovation 
COKOONTM we demonstrate the even stronger need for cooperation beyond company borders for 
success in this challenging path ahead.

from Italy & Aerospace, from APR

Andrea Romiti, CEO of APR S.r.l.

AOR is 1 of the 4 Italian key aerospace companies providing to Pratt & Whitney`s advanced F135 engines 
for the 5th gen. F-35 fighter aircraft. Also represents Torino Entrepreneurial Association, keynote & address 
"on behalf of Italia Industry".



OZ-20 | 11th German-International Symposium on Nanostructures

Schedule

 [OZ-20, post conference day]
meetings & demonstrations at ZTC

Wednesday March 04
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Session Chairpersons to OZ-20

Session 02
Helmholtz-Zentrum Geesthacht Prof. Dr. Thomas Klassen
Hydrogen & Energy Director Materials Technology Div.

Session 03 & 04
GE Aviation Dr. Lorenz Kaiser
Advanced Aviation Technology Senior Legal Counsel

Session 05
Bruns Executive Advisory Dipl.-Ing. Frank M. Bruns

CEO CRO

Session 06 & 07
Rusnano, Moscow Prof. Dr. Sergey Kalyuzhnyi
Board of Directors Director, Chief Scientist

Session 08
GP Papenburg AG Christian Walter
GPP Maschinenbau GmbH Managing Director

Session 09 & 10
Matuschka Co. Alexander Graf Matuschka

Executive Agent



Welcome Session | 10:00 - 11:30

Monday, March 05





Session 01 | 12:00 - 12:45

Monday, March 02

Ceremonial Lecture
on

Nuclear Fusion

Prof. Dr. Friedrich Wagner, former Director of the Max-Planck-Institute for Plasma 
Physics; Prof. em. Ernst-Moritz-Arndt University, Greifswald; President of the European 
Physical Society 2007-09.

Prof. Dr. Friedrich Wagner at the fusion-experiment "Wendelstein 7-X"



Session 02 | 13:30 - 14:45

Monday, March 02

V01

V02

V03

Polish Academy of Sciences
Institute of Metallurgy and Materials Science

Cracow, Poland

Prof. Paweł Zięba
Head of Multilayer Materials 
Department and Photovoltaic 
Laboratory

Diffusion processes at moving boundaries - recent achievements

Diffusion processes at moving high angle grain boundaries control the transport of solute atoms and formation of new phase(s) in the 
class of solid state phase transformations called discontinuous reactions. During last 10 years several hundred papers were 
published touching this subject. They will be shortly reviewed in the present contribution with special emphasis on the discontinuous 
precipitation (DP) taking into account new aspects of theories and modelling as well as new evidences and findings. Both negative- 
and –positive effect on the material properties will be shown. Finally, some suggestions for the future research will be formulated.

Rolls-Royce Deutschland Ltd.
Blankenfelde-Mahlow, Germany

Dr. Dan Roth-Fagaraseanu
global specialist materials & 
process innovation

The Nano Challenge in Aerospace - Materials Under Extreme Conditions

The continuous development and optimization of products in the aerospace is strongly linked to the material development and in 
particular to the capability of the material at extreme temperature conditions.
The gas temperature of the turbine components exceeds by far the melting point of the Ni-base superalloys used in this application. 
The development of Ni-base superalloys in the past decades pushed continuously the limits of the materials with surface 
temperature of the components achieving locally up to 1100°C. Additional technologies like thermal barrier coatings and complex 
cooling structures offers further benefits in reducing the surface temperature.
The understanding within the research community is that further development based on the new chemistries for super-alloys will not 
result in large steps in material performance. A high potential is considered to offer the mechanisms of dispersed strengthening 
where nano-particles are embedded into the microstructure of the materials and will be presented in this lecture.

Oak Ridge National Laboratory - ORNL
Chemical Sciences Division

Oak Ridge, TN, USA

Dr. Gabriel Veith
Senior Research Scientist

about Energy Storage at ORNL

Despite the ubiquity of silicon incorporating it into a battery has proven to be stubbornly difficult. Silicon surfaces are inherently active 
causing chemical decomposition reactions when including the material in an electrode and during cycling. This has implications for 
real world solutions to stationary and mobile energy platforms. In this presentation I will focus on various processes to covalently 
bond ad-molecules to the silicon surface modifying this chemical activity and how these ad-molecules change surface chemistry and 
manufacturability.



Session 03 | 14:45 - 16:00

Monday, March 02

V04

V05

V06

Karlsruhe Institute of Technology – KIT
Institute of Applied Materials (IAM-AWP)

Karlsruhe, Germany

Dr. Michael Rieth
Head of Department – Metallic 
Materials

Increasing the technical readiness level of innovative oxide dispersion 
strengthened materials

Higher energy efficiency in industrial combustion and conversion systems or in energy-related processes and technologies, such as 
solar technologies or nuclear fusion, is closely connected to harsh operating conditions such as extreme heat, highly corrosive 
environments, or intense radiation. Next-generation energy systems will only be possible when they are constructed from advanced 
metallic materials that can retain their strength and stability under the most challenging of conditions. High-strength, phase-stable 
alloys are needed for extended service at temperatures greater than 650 °C. These alloys will be manufactured by advanced 
techniques, such as combining strong, corrosion-resistant steel with advanced engineering processes. Typical components are 
boilers, steam and gas turbines, gasifiers, heat exchangers, and general structures for liquid metal or (ultra)-supercritical water 
applications. Breakthrough materials that have been explored and developed with temperature/strength capabilities beyond those 
currently available are ODS steels, i.e. (1) 9-12Cr ferritic/martensitic, (2) 14-18Cr ferritic, and (3) alumina forming ferritic ODS alloys. 
Despite very promising results, which would in principle enable a broad range of applications (for a fusion demonstration reactor 
ODS steels are even the only option for an extended operating scenario), these materials have technical readiness levels (TRLs) of 
2-3 (on a scale from 0-8). Increasing the TRLs requires to address two main challenges: (a) cost-efficient production in large sizes is 
difficult, and (b) steel-processing techniques need to be perfected. In addition, the structures of these materials are still not 
completely understood.       (shortened - pls. see proceedings)

Korea Atomic Energy Research Institute
Division of Nuclear Materials Development

Daejeon, Korea

Dr. Changkyu Rhee
Principal Researcher

Additive Manufacturing of 3-inch Valve Parts at Nuclear Safety Class 1

After the Fukushima nuclear accident, globally, the nuclear power industry shrunk and nuclear safety became a highest concern in 
this industry. Parts suppliers will go out of business, and nuclear power plants will become obsolete, causing discontinued supply, 
even if discontinued products occur. As a countermeasure, additive manufacturing (3D printing) technique, which can produce small 
quantities of various products, is emerging, and it will be possible to quickly maintain the industrial facilities of nuclear power plants by 
replacing the items which were manufactured by conventional methods such as casting and forging. Westinghouse Electric 
Company LLC. (WEC), Global Nuclear Fuel-Americas, LLC (GNF), Electric Power Research Institute (EPRI), and General Electric 
(GE) are the driving forces behind this trend, and in particular, WEC makes additive manufacturing a priority technology.
Here, we introduce both manufacturing technologies of metal additive based nuclear power plant parts and development of 
standardization technology of the nuclear safety class 1 valve items which are the size range of 3 inches. Additive manufacturing is 
possible to make customized responses to either small quantities or various kinds of products, thus reducing the manufacturing cost 
of nuclear power plant parts, nuclear plant loss and import transportation period, and contributing to secure nuclear supply stability. 
By producing parts which meet nuclear safety requirements, KAERI is able to preoccupy the supply market of high value-added parts 
and contribute to the standardization of additive manufacture of nuclear power plant parts.

intelligent thin coatings GmbH
Gronau, Germany

Prof. Dr. Gregor Luthe
Founder and CTO

Intelligent thin functional coatings and transforming desert sand into 
construction material with mechanochemistry milling

Intelligent thin coatings can help to protect life from infects and pandemic deceases utilized as coating for hospitals, intensive cares, 
elderly homes protection against multiple resistant bacteria like MRSA.
Using a physical effect MRSA is killed during less than five minutes on any surface (itHygieneProtect). While typical antifouling 
coatings use heavy metal poisoning, intelligent thin film coating, based on electrostatic properties of the extremely thin coating is 
easy to be cleaned, cost efficient and environmental friendly at the same time.
Particularly in industry, instead of removing old coatings, brilliance and shine can be enhanced with a whipe coating utilizing 
microplastic and insofar reducing environments burden on that. On fire-protection, another thin coating protects wood from burning 
which simply would have saved the magnificent church Notre Dame. We transform dessert sand into construction material using 
mechanochemistry milling processes. Here two waste streams are combined. Slags from the combustion of down-cycled plastics 
are activated with desert sand in the mechanochemistry to develop sand corns with all possible sizes for concrete production. This 
will make desert countries independent of expensive sand imports.



Session 04 | 16:30 - 17:45

Monday, March 02

V07

V08

V09

Max-Planck-Institut für Kohlenforschung
Mülheim an der Ruhr, Germany

Prof. Dr. Ferdi Schüth
Director

Mechanochemical and Mechanocatalytic Reactions in Ball Mills

Mechanochemical synthesis allows in various cases the synthesis of materials which are otherwise difficult to access or complex to 
synthesize, such as rare earth metal hydrides, corundum with high surface areas, or supported metal catalysts. For such studies, 
milling vessels were equipped with various additional features, such as cryo-capabilities and remote sensors for pressure and 
temperature to follow the processes in the mill in more detail.
Mechanochemistry can also be used for catalytic reactions, such as the depolymerization of cellulose and lignocellulose, which 
proceeds fast and with high yield in ball mills. Moreover, running catalytic gas phase reactions under milling can lead to reactivity 
increases by several orders of magnitude, as proven for several cases.
The presentation will highlight the synthesis of interesting materials by milling and the opportunities in carrying out gas phase 
reactions under milling.

Institute of Technical Sciences of SASA
Serbian Academy of Sciences and Arts

Belgrade, Serbia

Prof. Dr. Vojislav V. Mitić
Director

The Ceramics Consolidation parameters and Neural Network Applications

Example of artificial neural networks that applies trial and error learning method is back propagation neural network. At the beginning 
of mapping weight coefficients have random values and mapping is unsatisfactory. Since error is determined on output layer its value 
is calculated on each network node backwards. Contribution of each node on forming error is calculated.
We performed our experiment by use Y2O3 additives with BaTiO3. After consolidation material electro parameters are measured on 
its surface. Assuming the sintered material structure as a cluster of interconnected grains it can be presented in a form of a neural 
network. Applying back propagation error on such network intergranular free charges could be calculated. On this way we establish 
original control on electro-physical parameters in relation between bulk samples measured characteristics and microlevel of grains 
what could be new frontier in technological process.

Forschungszentrum Jülich GmbH
Inst. of Energy & Climate Research, Plasmaphysics

Juelich, Germany

Dr. Jan Willem Coenen
Adjunct Professor Engineering 
Physics, UW Madison
Project Leader Materials & 
Components – IEK-4

Plasmas Facing Materials for Fusion - from Challenge to Realization

The development and qualification of viable material solutions is an essential ingredient for the realization of sophisticated future 
energy systems e.g. for use in the high heat flux loaded areas in a future fusion power plant. The extremely challenging operating 
conditions include very high simultaneous power and particle loads and high neutron fluxes.
Here especially the issue of melting and power-handling of metallic components is particularly complex under the conditions in a 
fusion device. Tungsten (W) is currently the main candidate material as it is resilient against erosion, has the highest melting point, 
shows benign behavior under neutron irradiation, and low tritium retention. Despite the beneficial properties of tungsten issues for 
operation of a fusion devices remain. Firstly, it was established that melting under fusion conditions as well power-handling of W-
components is understood to the degree that special shaping and control needs to be applied, to mitigate the heat-flux to the 
exposed surfaces and edges future devices. Secondly based on the magnitude of transient power loads in fusion devices new 
materials need to be designed. These materials even though not resilient to melting will have to allow cracking of PFCs to be 
mitigated. Transients of large enough size and numbers do facilitate material fatigue, cracking and thus decreased thermal 
performance. Efforts to establish new advanced plasma-facing material options are moving forward focusing on crack resilient 
materials with low activation, minimal tritium uptake, long lifetime and low erosion. Rigorous testing and qualification is required with 
respect to heat- exhaust, thermal fatigue, cyclic loading and plasma wall interaction.



Session 05 | 17:45 - 18:30

Monday, March 02

V10

V11

Fundacja NANONET
Nova Technologies, Śląski Klaster NANO

Katowice, Poland

Dr. Agnieszka Piekara
Wiceprezes/Project Manager

Microstructure and mechanical properties of Fe-based metallic glass 
coatings

Fe-based metallic glasses are perspective material for anti-wear applications because of their high hardness, good corrosion 
resistance and reasonable price. However, a broad market application has not been established yet and only several Fe-based 
metallic glass powders are commercially available. In this work three type of Fe-based metallic glass alloys, differing in glass forming 
ability and ductility, were preselected, gas atomized and sieved to desired fraction. The initial content of the amorphous phase was 
calculated with by X-ray diffraction (XRD) using a Rietveld analysis. The glass transitions temperature for the powder was measured 
with differentials scanning calorimetry (DCS). The produced powders were then applied to produce coatings with APS (atmospheric 
plasma spraying) on steel substrate. The microstructure of manufactured coatings was then investigated with scanning electron 
microscope (SEM). The hardness and Young's modulus of the coatings were measured with nanoindentation method. Finally, the 
obtained data were compared to literature references.
Founding source: Project “Powder production of iron-based high-performance materials for generative manufacturing processes“, 
co-financed by the National Center for Research and Development (Poland) under the CORNET Program.

SPS Group
Dresden, Germany

Prof. Dr. Hubert Jäger
CEO

IR.X infrared-technology as a driver for energy savings

Today numerous energy sources are used to power drying, crosslinking and conversion processes. Most of these technologies are 
heating up materials by indirect heat transfer via convection. These technologies are simple in use, however with low yield factors in 
energy usage and high CO2 generation. Thus a new technology based on infrared is going to enter the markets differentiating 
significantly from known infrared in two ways. First, the wavelengths are optimized towards chemistry and the emitting waves are 
directly in correspondence with the respective chemicals creating a resonance effect with the chemical bond. Second, the emitting 
waves are supported by combination with high frequency impulses enabling lowered energy flow. Both effects are impacting the 
required process energy. The respective energy reduction thus is a direct result of bringing the energy exactly to the point of 
utilization. For painting i.e. majorly the paint is heated up and not the paint carrier resulting in energy reduction by more than 80%. All 
drying processes with water result in a direct response of the water molecules thus reducing the required energy for vapor generation 
up to 90%. Examples here are paints, fruits, all type of grains, coffee beans, batter and mineral hydroxides.

V12

High performance coating materials, targets and HKP

Recently the industrial production of W10Ti sputtering targets could be optimized by homogenizing the elemental powders utilizing 
®Simoloyer  at High Kinetic Processing (HKP) prior to the sintering process. It will be demonstrated how manufacturing/processing 

time could be reduced and additionally homogeneity and density where improved.

Kevin Zhuang
President

Gemch Material Technology (Suzhou) Inc.
Suzhou, P.R. China





Session 06 | 10:00 - 11:30

Tuesday, March 03

V13

V14 Automobili Lamborghini S.p.A.
Research and Development

Sant'Agata Bolognese, Italy

Riccardo Parenti
Head of Concept Development

Application of Supercapacitors in Automobili Lamborghini

What's a 12V car battery for? Lamborghini had to face this question in 2009 when the opportunity to develop a Stop – and – Start 
system was blocked by the power available from the standard 12V battery.
Supercapacitors – based energy accumulation systems offer very high power density, very low electric resistance and a very high 
resistance to cycling during life (measured in thousands of cycles for batteries, millions of cycles for capacitors).
These characteristics, combined with the high improvement in terms of energy density from the introduction of Electrostatic Double 
Layer Capacitors (EDLC) on, made this technology suitable for vehicle applications in which the need of high specific power 
overcomes the one of high specific energy.
In particular, a short comparison related to the use of different systems and technologies for different kind of vehicles will be 
presented and discussed.
An overview of today's solution based on Supercapacitors and applied in Automobili Lamborghini production vehicle will be 
presented, together with possible glimpses related to future possible developments.

Karlsruhe Institute of Technology – KIT
Institute of Nanotechnology (INT)

Karlsruhe, Germany

Prof. Dr. Horst Hahn
Executive Director

Functional properties of high entropy materials with metallic, ionic and 
covalent bonding

Mechanical properties of High Entropy Alloys (HEA) exhibiting equiatomic or near-equiatomic compositions of typically more than 5 
metals as single- or multi-phase structures have been studied extensively over the past 15 years. In contrast, the functional 
(magnetic, electric, catalytic) properties of HEA have been studied to a much lesser extent. Recently, High Entropy Oxides (HEO) 
and related compounds, i.e., oxyfluorides, exhibiting ionic or covalent bonding, became popular. Several groups have reported on 
their functional properties, such as dielectric, magnetic, catalytic, electrochemical, etc. Examples are transition metal HEO and 
lithiated transition metal oxyfluorides with rocksalt structure exhibiting large Li-ion conductivity, high capacities and low degradation 
for electrolytes and electrodes for applications in Li-ion batteries. Rare earth HEO with fluoride structure have shown interesting 
magnetic properties, band gap engineering and tuning of optical properties. The talk will summarize the state-of-the-art in functional 
properties of HE materials with metallic, ionic and covalent bonding.

OZ-symposia during breaks - from Currywurst to German homemade Torte

W03



Session 07 | 12:00 - 12:45

Tuesday, March 03

V16

V17

MicoTech LLC
Kaluga, Russia

Stanislav Kislov
CEO

Micotech - Improved metal surface properties by Mineralization Process

Protection of materials from wear and corrosion, reduction of friction of material pairs by applying protective coatings or surface 
modifications is one of the important directions in the development of materials science, the successful promotion of which allows 
significantly reduce metal consumption, increase quality and durability of the equipment, significantly increase labor productivity, 
save material, labor and energy resources. For various reasons, each method of protecting materials from wear has its own niche in 
many technological processes. But it turned out that there is a technology and general approaches to surface changes that do not 
have the above disadvantages, and the parameters of wear resistance, corrosion resistance, antifriction properties, especially in an 
aggressive environment for many friction pairs, significantly exceed the best results created by traditional methods.
The original technology for creating modified mineral layers developed by MICOTECH is a comprehensive technology for the 
formation of surfaces of friction pairs of mechanical systems based on the use of a new class of structural materials - minerals of 
natural origin, after special processing acquiring high thermodynamic stability.

Hochschule Niederrhein University of 
Applied Sciences
Krefeld, Germany

M. Sc. Katarzyna Dittrich
Research Assistant and Doctoral 
Student

Sustainable suspensions free of dispersants for the production of 
nanostructured ceramic coatings

Thermal spray coatings gained importance for corrosion and wear protection. Thermal spraying of suspensions is a new process. 
This process enables nano and microscale powders to be sprayed. Until then, such powders could not be processed due to 
agglomeration and thus blockage of the powder lines. Fine and ultrafine-grained powders are advantageous for production thinner 
layers with improved mechanical and physical properties. To take the advantages of ultrafine powders, it is necessary to design a 
suspension, that is characterized by high stability, improved sustainability, a minimum of chemicals and excellent processibility. 
Usually suspensions consist of a carrier liquid (water, alcohol or water-alcohol mixture), the powder material to be sprayed and 
dispersants to stabilize the suspensions. These dispersants often consist of charged polymer chains (microplastics). The use of 
microplastics is very controversial and has a negative impact on health and environment. With respect to environmentally 
requirements, water-based suspensions free of microplastics were developed and thermally sprayed successfully.

V15 Zoz GmbH
Zoz Technology Center (at Olpe)

Olpe, Germany

M.Sc. Tejas Ganesh Bopardikar
Project Engineer

MechanoChemistry - efficient route to sustainable hydrogen storage

Storing hydrogen in solid hydrides, composite materials or metal-organic frameworks offers a unique opportunity for its convenient 
and safe use in mobile and other applications. Hence, preparation and characterization of novel materials are receiving significant 
attention. Traditionally, hydrogen storage materials, such as were prepared by solvent-based synthesis methods or by direct solid-
gas hydrogenation reactions. However, during the past decade mechanochemical synthesis has become one of the most utilized 
preparation methods for this class of materials. Mechanochemistry deals with athermal or ultra-fast chemical reactions under 
mechanical forces. The materials synthesized by this method are already in application and is still expected to hold a significant 
unexplored potential with regard to hydrogen storage.
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V18 TDC Corporation
Rifu/Sendai, Japan

Yuko Akabane
CEO & President

Contributing advanced technology through precision manufacturing.

Among the many types of precision required in manufacturing, those with the greatest impact on product performance and 
production efficiency are dimension tolerances, surface roughness, and flatness. Particularly in the field of semiconductors, as 
manufacturing facilities continue to become ever more sophisticated and microscopic, surface precision and dimension tolerances 
down to the nano-level are essential. TDC achieve that highly-demanding level of precision with their accumulated know-how for 
polishing processes, achieving acclaim from our clients from Japan and around the globe.

V19

V20

WITec GmbH
Ulm, Germany

Dr. Thomas Olschewski
Spectroscopy Specialist

Correlative Raman microscopy: A versatile imaging method for multimodal 
sample analysis on the sub-micron scale.

A multimodal microscopy solution along with a novel operating concept that seamlessly combines 3D confocal Raman imaging with 
other nano-analytical techniques such as SEM, profilometry, AFM or SNOM is presented. This combination of analytical techniques 
allows for the characterization of phase separations in polymer blends and their wetting behavior on various substrates.
RISE microscopy, a combination of Raman Microscopy with SEM (Scanning Electron Microscopy) imaging, a novel correlative 
microscopy technique is presented which combines chemical specificity known from Raman spectroscopy with high spatial 
resolution scanning electron microscopy. SEM provides information on morphology, elemental composition and crystallography.
Confocal Raman imaging provides the opportunity for in depth analysis of polymorphs, soft matter and is capable of revealing 
detailed chemical information about composition, orientation, crystallinity, strain and anisotropies. The ParticleScout, a newly 
developed analytical method developed based on optical detection technology combined with the identification power using 
confocal RAMAN-Spectroscopy, is presented.

Tokamak Energy Ltd
Dept. of Materials, University of Oxford

Milton Park Oxford, United Kingdom

Thomas P. Davis
Nuclear Engineering Consultant

Understanding the nanoindentation deformation in oxide dispersion 
strengthened steels

Oxide Dispersion Strengthened (ODS) steels is a candidate structural material for nuclear fusion power reactors. The effect yttrium-
titanium-oxygen (Y-Ti-O) nano-oxide precipitates within ODS steels have on the micromechanical deformation mechanisms has 
been investigated. The aim is to assess the extent of any direct link between the Y-Ti-O dispersion and nanoindentation hardness, 
using electron backscatter diffraction, transmission electron microscopy, and atom probe tomography studies of a Fe-14Cr-3W-

2 30.2Ti-0.25Y O  (wt%) ODS steel. Y-Ti-O nanoclusters had a non-uniform distribution and average number density that ranged from 
23 24 -35.8±0.1×10  to 1.3±0.1×10  m  and Guinier radii ranging from 1.8±0.2 nm to 2.1±0.2 nm. Surprisingly, the local Y-Ti-O distribution 

did not correlate strongly with the nanohardness, indicating that the dominant hardening mechanisms was at best only weakly 
related to the Y-Ti-O distribution. This talk discusses the hardening mechanisms and basic understanding of ODS steels.
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V21 University of Cologne
COPT Center

Cologne, Germany

Dr. Stephan Kirchmeyer
MPR Manager

Flexible, Printed and Organic Electronics – Applications, Opportunities, 
Materials

Flexible, printed and organic electronics have started to serve mass markets such as consumer electronics and automobiles. One of 
the most prominent examples of organic electronics are OLED displays which started to displace LCD-displays in smart phones and 
television sets. Enabling innovative designs and achieving sales of 35 billion USD in 2019, OLED became a significant economic 
factor. Electrophoretic displays serve as an example of flexible displays. These displays have driven the success of e-readers having 
a long-term usability without the need of being recharged. In addition to displays, electronic components like sensors and actuators 
printed on films started their way into automobiles in which they replace conventional electronic components. For example, in-mold-
electronics (IME) use films with printed electronic components to incorporate electronic functions into decorated surfaces of the car 
interior. In this process conductive paths are printed on decorated films, which are subsequently thermoformed, and finally back 
injected with polymers. The benefit of this technology are extremely flat plastic parts containing all required electronic components. 
Key for these technologies are flexible substrate materials, barrier materials, functional materials, and inks. Materials and remaining 
challenges will be discussed.

V22

V23

3D PRO - 3D Printing Research Org. 
Sungnam City, Republic of Korea

Dr. Min Cheol Kang
Executive Director

Opportunities for Industrial Parts of AM Production Using Lightweight 
Metal Powders

Additive manufacturing (AM), widely known as 3D printing, is a method of manufacturing that forms parts from powder, wire or sheets 
in a process that proceeds layer by layer using 3D model data.
AM could revolutionize many sectors of manufacturing by reducing component lead time, material waste, energy usage, and weight 
saving. Furthermore, AM has the potential to enable novel product designs that could not be fabricated using conventional 
processes.
However, there are too many disadvantages and rationales in metal AM for mass production. In order to meet the demand of new 
high performance alloys and overcome technical challenges, there has been active research at a number of universities, research 
institutes and industries to develop the next AM materials, bionical design and processing technologies. Recently, the use of 
lightweight materials for reducing the weight of transport equipment has been increasing. When using light materials such as 
titanium, aluminum, and magnesium for the AM Industry, the weight reduction is further promoted, and the weight reduction of 
aircraft, automobiles, etc. can be dealt with more efficiently.
This review presents look at the types and limitations of lightweight metal powders used in the field of additive manufacturing 
currently under development, and explore future-oriented development directions.

Fraunhofer Institute for Chemical 
Technology (ICT)
Pfinztal, Germany

Dipl.-Chem. Helmut Schmid
Head of Nanotechnology Special 
Branch (ES)

Nanosilver system technology for multiple applications

Nano-silver has many beneficial properties that enable a variety of different applications. The antimicrobial properties can be used 
for product applications in medicine, in the construction and sanitary sectors, for coating of handles, controls and worktops up to 
antifouling coatings for ships. Also of interest are applications for the stabilization of cooling lubricants, additives to avoid filter 
clogging in the petrochemical industry and coatings for air conditioning systems to suppress pollution and microbial contamination. 
Excellent electrical conductivity predestinate to applications for conductor pathways and printed electronic circuits. This effect can 
be even further improved in combination with CNT´s. A high reflection rate in the range of thermal-IR is suitable for indoor as well as 
for outdoor applications. Heat insulation surfaces can help to save energy and improve indoor comfort. External applications help to 
avoid excessing heating of facades which leads to cool buildings.
This paper is focussed to product applications in the described areas showing research and development activities of FhG-ICT and 
covers all steps from nano-particle-synthesis, stabilization, analysis and system-integration under special consideration of nano-
safety throughout the entire product life-cycle.
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V24 East Kazakhstan State Technical Univ. 
International Cooperation and Internationalization

Ust-Kamenogorsk, Kazakhstan

Prof. Dr. Talant Ryspaev
Vice-Rector

Processing of nanostructured industrial magnesium alloys for medical 
implants in Kazakhstan

Thermo-mechanical treatment and hot plastic deformation can effectively produce nanostructured magnesium alloys. These 
processes and friction stir welding were investigated in eight industrial magnesium alloys. The optimum over-aging temperature was 
determined to be in the temperature range 300-350 °C. The Friction Stir Welding and subsequent annealing showed that the fine-
grained microstructure of the AZ31 alloy is very instable both in the Friction Affected Zone (FAZ) and in the Heat Affected Zone (HAZ). 
On the contrary, the fine-grained microstructure is very stable at the same conditions in case of AZ91 alloy.

V25 Zoz Group
Wenden, Germany

Prof. Dr. Henning Zoz
CEO & President

Making more with less & Concluding Remarks

Modern mankind is solving all its challenges with energy. The bottleneck in that is represented by the availability of a limited resource 
by nature: materials. This leads to the understanding, that there is no waste on this planet but material, leads to ultimate recycling and 
to the requirement of increasing materials performance - making more with less. Thus functional units are becomming smaller and 
smaller, thus materials structures following the same path. That explains why nanotechnology likewise nanostructured materials 
either are or will be applied practically everywhere. Insofar it is not surprising, that also at Zoz, "the Nanostructure Company" since 25 
years, the range of processing equipment and materials manufacturing/processing development covers quite a wide range in both, 
application/utilization and market goal. Presentation covers a brief survey on present equipment, products and projects and future 
plans from High Kinetic Processing to High Performance Concrete to Hydrogen & Energy to ODS even by Additive Manufacturing, to 
amazing alternative resources for Natural Rubber and to NFAs as the shield for far-future, top-clean and safe nuclear energy 
generation.
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Fraunhofer Inst. for Molecular Biology & 
Applied Ecology IME
Department of Functional and Applied Genomics

Münster, Germany

Dr. Boje Müller
Project Leader

Biomass meets ball-mill – Concepts for the conversion of agricultural 
wastes into sustainable raw materials

The Fraunhofer IME is one of the key players for R&D in bioeconomy. Meeting the challenges of sustainable production in terms of 
plant/biomass improvement (e.g. reduce pesticide use, simplify processing), developing new ideas for downstream-processing as 
well as establishing new sources for raw materials are at the forefront of our research strategy.
At OZ-20 we will present an overview about our activities to establish a successful bioeconomy starting from biomass and ending up 
with novel raw materials. We will further focus on the joint efforts of biologists, chemists and processing engineers to create new and 
to expand existing value chains by the separation of valuable compounds from agricultural wastes using novel milling devices.

RHP-Technology GmbH
Seibersdorf, Austria

Dr. Erich Neubauer
CEO

Additive Manufacturing for Large Structures Using A Blown Powder Plasma 
Metal Deposition (PMD) Process

Nowadays powder bed processes such as laser or electron beam melting have been successfully introduced in various applications 
such as space. Nevertheless, there are many components or material concepts which cannot be realized by using these techniques 
due to limitations in their possible size. Several space missions have a demand for large metallic structures. One of these missions is 
the ATHENA mission where a large metallic structure (optical bench) is required with a size of up to 3 meter in diameter. Conventional 
machining from a metal block is wasting more than 80% of the material. Within the presented work a structural model of an optical 
bench was manufactured using a Direct Energy Deposition (DED) method in order to fabricate the part in a near net shape way and to 

®save significant amount of raw material. The used Plasma Metal Deposition (PMD ) system is characterized by a plasma torch which 
acts as a heat source where powder is injected and the structural part is built layer by layer. Detailed results from nondestructive 
testing as well as results from mechanical testing and analysis of the microstructure will be presented. Results are discussed and the 
impact of the layer by layer manufacturing on the anisotropy of properties is presented.

Karlsruhe Institute of Technology – KIT
Institute of Applied Materials (IAM-AWP)

Karlsruhe, Germany

Dr. Michael Dürrschnabel
Research Scientist

Advanced nanoscale characterization of technology relevant ODS steels

Next generation structural and functional materials for energy technology like for example oxide-dispersion strengthened (ODS) 
steels demand higher efficiency under extreme conditions, e.g. high temperatures, intense neutron radiation or corrosive 
atmospheres. The precise understanding and control of the microstructure of these materials is of crucial interest for improving their 
macroscopic properties as well as for optimizing the production route even on an industrial scale. The work presented here contains 
a micro- and nanoscale analysis by scanning electron microscopy (SEM) as well as transmission electron microscopy (TEM) of 
various ODS steels. In particular, the matrix grain size and secondary phase precipitates were analyzed using electron backscatter 
diffraction (EBSD) and energy-dispersive X-ray microanalysis (EDX), respectively. Furthermore, the distribution of nanometer-sized 
ODS particles was studied using high-efficiency EDX analyses as well as atomic scale imaging to determine their chemistry and 
structure. In addition, new methods for TEM data evaluation were explored. The results will be used as basis for optimization of the 
production route.
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Donetsk State University
Donetsk Institute of Physics and Technology

Donetsk, Donetsk Peoples' Republic 

Prof. Dr. Tatyana 
Konstantinova
Head of Physical Materials 
Science

A new Generation of Technical Ceramics based on Zirconia Nanopowders

In recent years, oxide nanopowders have been the subject of close attention from both, scientists and production workers. They are 
widely used in aerospace industry, metallurgy, electronics, optics, and manufacturing, which makes up more than 70% of the global 
production of nanopowders. An analysis of the use of nanopowders indicates not only their increasing need, but also the need for a 
thorough study of the processes for their preparation, research on the structure, properties and development of new technologies for 
producing oxide powders with desired functional properties.
Such work has already been started at the A. A. Galkin Donetsk Institute for Physics and Technology by a group of materials 
scientists from the high-pressure physics and advanced technologies department. To date, a number of technologies have been 
developed, that make it possible to obtain oxide nanopowders in the size range from 7-10 nm to 40-70 nm of single-component and 
multi-composites based on zirconia doped with yttrium oxide of considerable practical interest in technical and medical fields.

Karlsruhe Institute of Technology – KIT
Institute of Applied Materials (IAM-AWP)

Karlsruhe, Germany

Dipl.-Ing. Rainer Ziegler
Technical Assistant

Preparation for hot isostatic pressing compaction of mechanically alloyed 
metal powders, in particular ODS-steel powders

Hot Isostatic Pressing (HIP) is the method of choice for compacting mechanical alloyed (MA) metal powders. HIP results in bulk 
material that can be further processed by rolling or extruding to semi-finished products such as sheets, plates, rods or tubes. 
Depending on requirements, components can also be produced directly near net-shape. The HIP process usually involves 
encapsulation of the powder, degassing of the powder-loaded capsule and its vacuum-tight welding.
Tight encapsulation and welds are important for the success of the HIP process since leakage before or during HIP prevents 
compaction! Due to the high applied pressure and temperature during HIP, the capsule material including the welding seams are 
subjected to high stresses that can lead to leakage. We used two methods for preparing the HIP capsules. In the conventional 
method the capsule gets filled with powder up to the top, then the top cover including a suction pipe for degassing is welded on the 
capsule. After that step, additional powder must be filled in the suction tube to avoid leakage during the HIP process. This is also the 
disadvantage of the method, because it is not possible to fill the complete HIP capsule with powder through the suction tube. The 
next step is to degas the HIP capsule at 400-500°C through the suction pipe, which is connected to a vacuum pump.

                                                                         [shortened – pls. see proceedings]

Zoz GmbH
Zoz Technology Center (at Olpe)

Wenden, Olpe, Germany

Dr. Birgit Funk
Scientific Director

Desert Sand and Micro Plastic - from waste to resource in one step with 
High Kinetic Processing

One might not believe, that a simple construction material as “just sand” is exported e. g. from Germany to the Middle East. In fact 
there is a global problem with the availability of sand for construction projects, since mainly sea or river sand can be utilized. Desert 
sand cannot be used. This is due to the shape of the individual sand particles. In e. g. river sand, the grains are angular and not round, 
as is the case with desert sand. The grains have no adhesion to one another and roll off one another in the concrete composite. High 
Kinetic Processing (HKP) similar as utilized for the superactivation of GGBS for manufacturing FuturZement, can make desert sand 
available for its application in concrete and insofar help economy and ecology, by saving huge transportation issues. HKP can easily 
installed, where the (desert) sand is or is required. At the same time, there is a global problem with thousands of tons of microplastic 
waste. Both, combined, practically insitu processed at HKP even results in a solution to both, the scarcity of raw materials with regard 
to sand on the one hand and the sustainable disposal of microplastics on the other.
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Forschungszentrum Jülich GmbH
Inst. of Materials Synthesis and Processing

Juelich, Germany

Dr. Christoph Vorkötter
Research Scientist IEK-1

Manufacturing, characterization and thermal cycling performance of oxide 
dispersion strengthened bond coat materials in thermal barrier coating systems

Thermal barrier coating systems (TBC-Systems) are commonly used to protect components against high temperatures, corrosion 
and oxidation. A TBC-System consists of a ceramic top coat on a metallic bond coat. Both layers can be manufactured by thermal 
spraying. As the component is cooled from inside the porous ceramic top coat creates a thermal gradient between surface and bond 
coat. Bond coats are used for oxidation protection and enhanced adhesion of the top coat. Aluminium oxide dispersion strengthened 
bond coat materials (2-30 wt.% alumina) were produced by high energy milling and characterized in powder condition and as 
thermally sprayed free-standing coatings. The thermal cycling performance of the TBC-Systems using thin additional oxide 
dispersion strengthened bond coats is evaluated in respect to the material properties and temperature of the bond coat. TBC-
Systems using oxide dispersion strengthened bond coats achieve outstanding thermal cycling performance, measurable by up to 
four times higher number of cycles to failure compared to conventional TBC-Systems.

Zoz GmbH
Zoz Technology Center (at Olpe)

Wenden, Olpe, Germany

Dipl.-Ing. Hans Ulrich Benz
Member of Management

Activation to high performance: ground granulated blastfurnace slag

Common ground granulated blastfurnace slag (GGBS), which is used in cementitious binders shows low hydraulic reactivity. 
With high kinetic processing, GGBS can be activated towards a nearly equal reactivity compared to cement. This HKP-GGBS 
nowadays is the most important component of FuturZement. The first steps of development of HKP-GGBS were carried out 
based on pre-milled GGBS material, obtained by drum-ballmilling. This increased the amount of required energy and time for 
manufacturing the product. New developments in system engineering now enable the processing of granulated blastfurnace 
slag without any pre-milling step resulting in a significantly higher operational capacity leading to an even more economic and 
ecologic product at less energy and time consumption.

Institute of Technical Sciences of SASA
Serbian Academy of Sciences and Arts

Belgrade, Serbia

Prof. Dr. Vojislav V. Mitić
Director

Voronoi Model and Fractals Ceramics Microstructures Designing

The Voronoi model application idea has been based on the evident similarity of observed surface land morphology from the space 
distances watching with the looking grain surfaces structures on microstructure level. The Voronoi diagram is a collection of 
geometric objects is a partition of space into cells, each of which consists of the points closer to one particular object than to any 
others, including models of crystal, cell and grain growth. Considering morphology shapes properties, method of Voronoi tessellation 
has been used for grains surface modeling. In the experiments, we apply statistical approach to determine the influence of different 
temperature levels of sintering (1320 -1380°C) on the size of contact area for different doped BaTiO3. These steps by fractals are 
part of a new grain and pore structure characterization methods. We originally combine Voronoi model and fractals, which, give 
much more natural approximation to physical advanced technology structures than Euclidean geometry.
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SOCAR - State Oil Company of 
Azerbaijan Republik
Nanotechnology Department

Baku, Azerbaijan

Dr. Valeh Shamilov
Head of Department

Modified nanomaterials for the oil industry

Next generation structural and functional materials for energy technology like for example oxide-dispersion strengthened (ODS) 
steels demand higher efficiency under extreme conditions, e.g. high temperatures, intense neutron radiation or corrosive 
atmospheres. The precise understanding and control of the microstructure of these materials is of crucial interest for improving their 
macroscopic properties as well as for optimizing the production route even on an industrial scale. The work presented here contains 
a micro- and nanoscale analysis by scanning electron microscopy (SEM) as well as transmission electron microscopy (TEM) of 
various ODS steels. In particular, the matrix grain size and secondary phase precipitates were analyzed using electron backscatter 
diffraction (EBSD) and energy-dispersive X-ray microanalysis (EDX), respectively. Furthermore, the distribution of nanometer-sized 
ODS particles was studied using high-efficiency EDX analyses as well as atomic scale imaging to determine their chemistry and 
structure. In addition, new methods for TEM data evaluation were explored. The results will be used as basis for optimization of the 
production route.

                                                                        [shortened – pls. see proceedings]

Paderborn University
Chair of Materials Science

Paderborn, Germany

M. Sc. Steffen Heiland
Scientist DMRC

Nano-Modified Aluminum Powders for Additive Manufacturing

Additive manufacturing meets light construction materials and opens new ways of weight reduction for mobility solutions and moving 
parts in machines, to mention just two applications. The Chair of Materials Science (LWK) at Paderborn University contributes to this 
within the Special Priority Program (SPP) 2122, New materials for laser-based additive manufacturing, funded by the German 
Research Foundation (DFG). The surface inoculation of powder particles of the aluminum alloy EN AW-7075 with nanoparticles 
(TiC, TiB2) shall lead to grain refinement and enables the processing of said and equivalent alloys by laser beam melting (LBM). The 
scalability of the inoculation process is carried out at the Paderborn University. A specially developed method will be used for this 
purpose, for allowing a potential industrial application. Further methods for decorating nanoparticles upon aluminum are evaluated. 
After material modification, an improvement of processability by means of LBM due to achieving the greatest possible process 
stability is expected. This includes significant reduction of pores and hot tears, which EN AW-7075 tends to form during additive 
processing and welding processes. In addition, the grain refinement should improve the mechanical properties and increase 
corrosion resistance. Differential Fast Scanning Calorimetry (DFSC) method is applied to support the development of process 
adjustments according to the material. DFSC allows to investigate melting and cooling behavior of individual powder particles and 
therefor reflects and decisive process stages during laser beam melting, which is of great importance for the adjustment of the 
desired microstructure and resulting properties.

Zoz GmbH
Headquarter Hünsborn

Wenden, Germany

Bernd-Arne Weidlich
COO, Manufacturing Systems 
Engineering

®HV-Simoloyer  - Medium Kinetic Attritor-like Processing at high flexibility

®Designing HV-Simoloyer  has been part of an R/D project on mechanochemical and insitu leaching processing for the advanced 
®recycling of wastes from steel-industry. In previous projects the application of a CM-Simoloyer  for the recovery of recyclables via 

mechanochemical processes has been proven. The best leaching results were achieved by turning a complete laboratory sized 
® ®Simoloyer  CM01 face-down by 90°. In result, a new system was developed, that builds a bridge between the horizontal Simoloyer  

®and the vertical leaching process, which at reduced kinetic becomes similar to typical attritor technologies. The HV-Simoloyer , 
made for low- and medium-kinetic processing can be operated in horizontal as well as in vertical mode. The grinding chamber can be 
turned 45 degrees over the vertical position allowing controlled cyclic turning +/- 45 degrees around the vertical axis. The system is 

®designed correspondingly to the CM-Simoloyer , thus all peripheral accessories can be used under inert-gas, vacuum or closed fluid 
system which includes next to processing also charging and discharging of the product.
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Zoz GmbH
Zoz Technology Center / University of Siegen

Wenden, Olpe, Siegen, Germany

Koray Kuzkaya
Project Engineer

Hot Isostatic Pressing: customized HIP-capsules

Hot isostatic pressing (HIP) is a manufacturing process to eliminate and prevent internal micro-porosity in metallic semi-finished 
products by enabling the densification of metal and composite powders, improving the material's mechanical properties. There are 
certain requirements to the applied HIP cans. Zoz GmbH has gained experience in manufacturing of such cans made of stainless 
steel and other materials. Here different sizes and dimensions are possible with regard to the certain requirements. The cans are 
formed, welded and proven to be leak tight. Loading the cans with powder alloys is a critical process step. Therefore, a method was 
developed for precise loading the cans on an industrial scale under a protective atmosphere, hot and cold degassing can also be 
carried out. After the HIP process, it is necessary to separate the canister material from the sintered powder material.

Zoz GmbH
Zoz Technology Center (at Olpe)

Wenden, Olpe, Germany

Tom Zoz
Coordinator R&D

Advanced PEMFC-Membrane Hot Press (LOCOPEM) for fuelcell 
manufacturing and multi-purpose

Normally, the construction of a hot press is a relatively simple matter, since it would be done in principle with two smoothly polished, 
parallel aligned and heated plates. However, in some situations highly accurate positioning and homogeneous pressure distribution 
is desired. Zoz GmbH has designed a hot press system based on hydraulic pressurization with a homogeneous 10 bar pressure 
distribution at up to 120°C temperature. By pre-heating of the hydraulic oil, the temperature on the surface of the cushion can be 
precisely adjusted. The hot press system among other things has been already tested in production of polymer composites and 
membrane electrode assembly. 

Zoz GmbH
Zoz Technology Center / HQH Hünsborn

Wenden, Olpe, Germany

Alexander Zoz
Assistant to the Board, member 
of R&D Team

Additive Layer Manufacturing - recent developments

Since 2016 Zoz GmbH is operating in R&D projects utilizing new materials for additive layer manufacturing applications. Therefore, 
processing routes like mechanical alloying under controlled atmosphere have been developed and improved to improve the 
mechanical properties of advanced materials. By 2019 Zoz provides a bench of new powder materials with superior properties for 
the AM such as Ti64-nano composites, PM2000 and other high temperature and light-weight materials.
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ZBT GmbH
The hydrogen and fuel cell center

Duisburg, Germany

Dr. Volker Peinecke
Department leader “Electrochemistry & Coating”

Dr. Ivan Radev
Project manager “Electrochemistry & Coating”

Development of Novel, High Performance Electrocatalysts and
Catalyst Layers for Polymer Electrolyte Membrane Fuel Cells

PEM fuel cells (PEMFC) are highly efficient and high power density chemical to electrical energy converters. Unlike batteries, 
PEMFCs do not contain environmental hazardous products, the fuel and the oxidant are externally supplied, and they continuously 
generate electricity as long as hydrogen and oxygen (air) are supplied. PEMFCs are up to two times more efficient than combustion 
engines and truly zero-emission source of electricity, if hydrogen is produced from non-polluting sources. The automotive industry, 
mainly in Asia, is already producing PEMFC based cars. Cost reduction of PEMFC is required for broader commercialization of this 
technology. PEMFC and their components are the core competence of the ZBT department “Electrochemistry & Coating” (EC-ST). 
In cooperation with various partners, EC-ST develops new concepts, materials, structures, coating technologies, measuring 
methods and prototypes aiming at a better understanding of PEMFC phenomena, a higher PEMFC performance and durability at 
lower cost. The gathered know-how broadens the EC-ST activities in technology scouting in highly innovative and perspective 
electrochemical technologies.

Ruhr-Universität Bochum
Faculty of Mechanical Engineering, Institute for Materials

Bochum, Germany

M.Sc. Sara Catalina Pineda 
Heresi
Research Assistant

Milling parameters and microstructure evaluation for ODS nano-particles on
IN738 and PM2000 powders for additive manufacturing

Nickel-based superalloys and alloys with finely distributed oxide particles (oxide-dispersion-strengthened, ODS) offer significantly 
better mechanical properties at high temperature, but are currently only conventionally processed or practically not used for various 
reasons. In the case of IN738, crack formation during additive processing is currently one of the main challenges [1, 2]. With regard to 
ODS alloys such as PM2000, the available conventional manufacturing processes offer only limited geometrical freedom and are 
also very time- and cost-intensive in application [3]. A continuous additive process chain for ODS alloys would enable the usability of 
this material group for complex components for the first time. As a part of this research, experimental results on milling parameters 
and microstructure evaluation for ODS alloys and thermodynamic simulations will be presented.

[1] J. Risse, C. Golebieski, W. Meiners, K. Wissenbach; Einfluss der Prozessführung auf die Rissbildung in mittels SLM hergestellten Bauteilen aus der 
Nickelbasislegierung IN738LC, Tagungsband der Fachmesse und Anwendertagung für Rapid-Technologie, Erfurt, Desotron Verl. Ges. p. 7, 2013, 
Proceedings
[2] R. Engeli; Processability of different IN738LC powder batches by selective laser melting, Journal of Materials Processing Tech., 229, p. 484-491, 2016
[3] W. Hoffelner; Structural Alloys for Power Plants, Operational Challenges and High-Temperature Materials, 2014, p. 221–249

MicoTech LLC
Kaluga, Russia

Valentin Kislov
Technical Director

Advanced Surface Protection in the Russian Metal-working Industry

Degradation of Metal-surfaces causing failure in function, durability and safety, resulting in enormous economic losses also for the 
Russian Industry. This presentation will give a survey of overall numbers and advanced routes for protecting components and 
assemblies. Surface layer mineralization is identified as a challenging process to significantly improve parts' life-time particular in 
restoring at heavy equipment components that require onsite-service. Execution and results are given in numerous examples where 
the use of mineral layers (mineral coatings) on various parts: sliding bearing assemblies, shaft necks, gear parts in gearboxes, and 
rollers of rolling equipment showed excellent results. The use of mineral coatings on components, assemblies, parts, reduces 
energy consumption and increases energy efficiency of production by increasing the service life of parts and increasing the efficiency 
of their work.
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P20 Brno University of Technology
CEITEC - Central European Institute of Technology

Brno, Czech Republic

M. Sc. Mariano Casas Luna
CEITEC BUT – researcher, PhD 
candidate

Degradation of binary Mg alloys containing Ca or Zn under simulated 
physiological conditions.

Biodegradable materials have to possess an appropriate corrosion behaviour and good mechanical properties during their lifetime. 
Recently, magnesium (Mg) and its alloys appeared as potential degradable biometals for temporal implant applications in 
orthopaedics due to their inherent mechanical properties, such as, low weight and elastic modulus, which is close to the human 
bone. The main drawback of magnesium in biomaterial applications is its weak corrosion resistance under physiological conditions, 
where magnesium loses mechanical integrity before the damaged tissue can be sufficiently restored. In addition, Mg corrosion 
produces gaseous hydrogen. Nevertheless, several possibilities exist to tailor the corrosion rate of magnesium by using alloying 
elements, e.g., calcium (Ca), zinc (Zn). Therefore, the production of Mg alloys and their composites could be promising biomaterials 
to manufacture orthopaedic screws or plates for bone regeneration in a wide range of strengths and suitable degradation time. In the 
present work, a set of binary Mg alloys containing low amounts of Ca or Zn have been processed to assess the corrosion behaviour 
under physiological conditions. Future work is intended on the fabrication of interconnected composites together with bioactive 
calcium phosphate scaffolds combining novel processing techniques like robocasting and current assisted metal infiltration.

                                                                          [shortened – pls. see proceedings]

P21 Escuela Militar de Ingenieros - EMI
Mexico D. F., Mexico

Capt. Orlando Gutiérrez Obeso
Head of Research Military 
Engineering School

Ballistic Impacts Firing Ultra High Performance Concrete, Approximation 
of Numerical Modeling Methods

Knowing the mechanical behavior of concrete walls exposed to ballistic impact is a strategic priority that requires the completion of a 
comprehensive set of experimental tests, which are generally confidential and controlled by the army. Due to these restrictions, the 
use of modern numerical methods for predicting the mechanical integrity of concrete walls is an important alternative for designing 
conventional structures. The aim of this work is to test and compare a number of numerical methods provided in ABAQUS FEA 
software for the simulation of ballistic impact, and to compare these results with some experimental military testing shots, using 
different calibers: 7.62 x 39 mm, 7.62 x 51 mm and 12.7 x 99 mm (Barret 0.50), identifying the advantages and disadvantages. In 
order to analyze the concrete damage induced by the projectile's impact, four numerical techniques were compared: (a) Lagrangian 
method based on Finite Elements, (b) Eulerian method based on Finite Differences, (c) Combined Euler-Lagrange method and (d) 
Smooth Particle Hydrodynamics method (SPH).

TLS Technik GmbH & Co Spezialpulver 
KG
Bitterfeld-Wolfen, Germany

Dr. Wilfredo García Vargas
Head of Development

60 meters EIGA bars for producing nanomodified Ti6Al4V by gas 
atomization (NANOTUN3D European Project)

The European project NANOTUN3D aims to improve the mechanical performance of Ti-6Al-4V alloys with an effective dispersion of 
core-shell SiC nanoparticles and to process the improved alloy by additive manufacturing. One of the objectives is to manufacture a 
spherical nanocomposite powder (SiC nanoparticles reinforced Ti64 matrix) by EIGA (Electrode Induction melting Gas Atomization) 
process. The raw material of the EIGA process is a bar of the nanocomposite material. Non-spherical nanocomposite powders of SiC 

®reinforced Ti64 are manufactured at Zoz GmbH using a roll-mill RM1, and especially the Simoloyer  CM01 equipment, a design for 
High Kinetic Processing (HKP). The nanocomposite powder was shaped into bars following two methodologies. Samples were hot 
pressed into an EIGA bar of 55 mm diameter at 500°C for 5 min and 1000 MPa at Zoz GmbH. Bars of 40 mm in diameter and 400 mm 
in length were consolidated by Hot Isostatic Pressing (HIP) at 700ºC for 60 min and 120 MPa at CEIT. Whereas the roll-milled 
samples only yield broken SiC agglomerates uniformly distributed over the surface of Ti64 particles, the HKP samples show a good 
dispersion of the nanoparticles within the Ti64 matrix. SiC did not react with the Ti alloy. A longer milling time for HKP improves the 
homogeneity, but also leads to higher Fe contamination from milling media.
It can be concluded that HKP leads to well-dispersed SiC nanoparticles in the Ti64 alloy. The obtained nanocomposite powder could 
be shaped into EIGA bars by both hot press and HIP.
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P22 CIITEC-IPN
T & I Research Center - National Polytechnic Institute

Santa Maria, México

Prof. Dr. Sebastián Díaz de la 
Torre
Director of CIITEC

High Performance Concrete Wall exposed to Blast Explosion, Real 
Experiments and Numerical Simulation

The war against drugs cartels in Mexico has motivated the Mexican Army, in particular the Engineering Corps to focus in advance 
materials research. Since 2014, the scientific progress on developing advanced engineering materials, specifically on the field of 
Ultra High Performance Concretes (U.H.P.C.) has demanded the development of robust numerical methods approximations, which 
eventually should be experimentally verified. A numerical simulation of an explosion against an U.H.P.C. is a complex problem for 
which robust numerical models are required to predict the behavior of experimental testing. The implementation of a numerical 
model to predict the explosion behavior of an U.H.P.C. damaged by an M26M grenade explosion. The concrete testing specimen has 
volume geometry of 400 mm x 400 mm x 150 mm, and it has been meshed using 16-node hexahedron solid elements. The behavior 
of the concrete testing specimen was modeled using a Johnson-Holmquist damage model incorporating both: the damage and 
residual material strength. The explosion has been modeled as a fluid element. For this particular case the kinetic and internal 
energies of the concrete and the explosion were evaluated taking the high pressure velocity (1043 m/s) at different points of the 
explosion against the concrete. Finally, a comparison between the numerical model and the real conditions were done.

P23 Institute of Non-Ferrous Metals
Łukasiewicz Research Network

Gliwice, Poland

M.Sc. Marcin Lis
Head of the Powder Metallurgy 
Laboratory

Manufacturing of titanium based spherical powders by plasma spraying 
technique

Over the recent years, a significant increase of interest in AM technologies enabling production of solid elements with complicated 
shapes, has been observed. Powders used for the mentioned technologies have to meet a number of restrictive requirements, e.g. 
small grain size, good flowability, repetitive chemical composition and high purity. All these properties have an impact on the 
production process and final quality of the material. Plasma atomization technology is one of the best from among various methods 
for production of spherical powders. The RF and DC torches are the most frequently used plasma sources.
This poster presents results of plasma spraying of titanium based powders with application of DC torch. The irregular powders, 
produced from the scraps coming from machining operation, were used for the spheroidization process. For the manufactured 
powders the following results of the studies have been presented: particle size distribution, powder morphology, phase and chemical 
analyses. 

P24 Universitat Politècnica de València
Centro de Reconocimiento Molecular y Desarrollo 
Tecnológico (IDM)

València, Spain

Prof. María Dolores Marcos 
Martínez
PhD, Full University Professor

Characterization of Core-shell SiC nanoparticles for Ti-based alloys 
processed by additive manufacturing

NANOTUN3D EU project takes advantage of the possibilities of Additive Manufacturing (AM) together with new Ti-based nano-
additived material to achieve dramatic improvements in structural parts of aero, space, mobility, and equipment sectors. It is 
expected to reach savings between 40% and 50% of material in critical applications. Two complete manufacturing routes were 
developed, based on the most popular powder manufacturing techniques: Gas atomization (GA) and EIGA. A whole Health, Safety 
and Environmental (HSE) management system and the protocols to start qualification/certification of material and process were 
developed. To solve dispersion limitations of SiC nanoparticles into Ti64 alloys, an innovative concept based on core-shell structures 
has been designed, where the core is a SiC nanoparticle and the shell material is a metal oxide. During the first year of project WP1 
dealing with core-shell NP development has been completed. IDM team from the Universidad Politécnica de Valencia has developed 
a synthesis route for the preparation of core-shell SiC nanoparticles with different metal oxides as shells. Additionally, the company 
LAURENTIA has scaled-up a process for future industrial production of those nanoparticles and has evaluated techno-economical 
and environmental impact of the new core-shell nanoparticles production.
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P25 Los Alamos National Laboratory
FCRD Advanced Fuels Campaign MS-G755

Los Alamos, NM, USA

Dr. Stuart Maloy
Advanced Reactor Core 
Materials Technical Lead

Fabrication of Advanced Fuel Cladding from the Nanostructured Ferritic 
Alloys 14YWT and OFRAC for Fast Reactors

Nanostructured ferritic alloys (NFA) have attracted significant global interest in nuclear energy research communities after their 
emergence near the beginning of the 21st century. NFA's combine high temperature performance with tolerance to degradation of 
mechanical properties upon exposure to elevated temperatures and high neutron doses envisioned in future advanced nuclear 
reactor technologies. NFA's are advanced oxide dispersion strengthened (ODS) alloys due to refinement in the microstructure with 
ultra-fine grains and high concentration of nano-size (~2-5 nm) oxide particles. Although NFA's possess remarkable high-
temperature strength and creep properties combined with very low swelling rates, as revealed in high-dose heavy-ion irradiation 
experiments, they are difficult to join and fabricate into complex products such as fuel cladding. In recent years, significant progress 
has been achieved in fabricating thin wall tubing from the NFA 14YWT and recently developed NFA OFRAC in the Advanced Fuels 
Campaign of the US DOE's Nuclear Technology Research and Development Program. This achievement offers enormous potential 
in meeting the demanding fuel cladding application of advanced nuclear fast reactors.

P26 Fraunhofer Institute for Applied Polymer 
Research IAP
Multifunctional colloids and coatings

Potsdam-Golm, Germany

Dr. Dmitry Grigoriev
research group leader

Micro-, Submicro- or Nanocontainers for self-protecting functional coatings

Functional materials are playing an increasingly important role in various industries today and their development is one of the most 
rapidly growing fields in contemporary materials science.
Modern coatings represent an extensive group of functional and sometimes even smart materials, the properties of which are 
specifically adjusted to the application. A most commonly used function of coatings is their “protective function” which should be 
understood in the broadest sense. Since practically all constructions and materials that are used in industry and everyday life are 
subjected to constantly acting environmental effects like corrosion, wear, biofouling, etc. which can be quite aggressive, the need to 
optimize existing and develop new specific protective coatings is very great.
Embedding micro, submicro or nanocontainers in the matrix of the protective coating is currently a frequently used technique to 
impart to the coating one or several specific feedback active functions. Depending on the active agent(s) loaded in these containers 
and their morphology, coatings with specifically aimed self-protecting functions (corrosion or wear protection, water-repelling, 
antifouling, etc.) or even multifunctional coatings can be created.
In this contribution, some types of micro, submicro or nanocontainers developed by us for corrosion protection and potentially for 
other self-protecting coatings are presented and the steps for their economic upscaling (in cooperation with Chemie Wocklum 
GmbH) are shown and discussed.

P27 FUJIMI Incorporated
New Business Division

Nagoya, Japan

Carl Hunt
Technical Manager – FUJIMI 
Europe GmbH

Precision abrasives, cermet and 3D-printing powders development at Fujimi

FUJIMI has supplied products and solutions for surface finishing, planarization and modification since being established in the 
1950's. This poster will introduce the broad range of products and applications in which FUJIMI are active through development, it 
will introduce some of the core technology that underpins FUJIMI products. FUJIMI's New Business Division was set up in the 2010's 
to specifically target development of new technologies and to widen the usage of core technology into new applications.

Oak Ridge National Laboratory
Alloy Behavior and Design Group

Oak Ridge, TN, USA

Prof. Dr. David T. Hoelzer
Senior Research Scientist
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Austria, Azerbaijan, China, Germany, Japan, Korea, Poland, Russia, Sweden, United Kingdom, USA



notes



[save the date]

OZ-Symposium is held annually since 2008. Until OZ-18 alternating between Germany and 
Japan, the symposium in the futu–re is planned to be alternating between Germany and global 
technology-open sites throughout the world. For 2019, this remained in vision, if 2021 will be 
realized and where, is upon discussion. Insofar fixed is OZ-22, again in Germany.

Ceremonial Lecture
Hendrik Lötter, Director E-Mobility, ZF 
Friedrichshafen AG. Worldwide 2nd 
largest automotive supplier, gears and 
powertrain etc. Keynote on future in 
automotive.

Economic-Ecologic Adress
Dr. David Fraboulet, former Direction 
Scientifique CEA-DRT, today Direction 
générale de la recherche et de l'innovation 
- D.G.R.I. at the French Ministry for 
Research and Innovation MESRI.
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