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Preface 

The year 2011 was characterized by an all-time high of staff number of more than 55 with 20% 

coming from abroad. New laboratory facilities in the new Department building at Fuerth (Pratum) 

provide about 150 m² laboratory and office spaces for research projects of the glass group. The 

research activities in the field of energy related materials were intensified. A large grant from the 

Bavarian State Government supports the establishment of the “Energy Campus Nuremberg”. The 

five years project coordinated by Prof. L. Wondraczek aims on the development of glasses, 

ceramics and metals to be applied in solar thermal power systems. Furthermore, new research 

projects funded by DFG, “Neue Werkstoffe Bayern” as well as international industrial companies 

in Europe and overseas started in 2011. Coordinated by Prof. L. Wondraczek a new priority 

program funded by DFG “Topological Engineering of Ultra-Strong Glasses” was approved. 

In 2011 a total number of 35 B.Sc., M.Sc., Dipl.-Ing Thesis and PhD Thesis were finished. Dr. N. 

Travitzky successfully completed his habilitation on “Ceramic-Metal Composites”. Dr. C. 

Zollfrank accepted a call on a professorship “Biogenetic fiber composites” at the TU Munich and 

left the institute by the end of September 2011. A number of seminars and conferences were 

organized by our colleagues including “Characterization in Ceramics Processing: From Powders to 

green Bodies” (A. Roosen), “Glass strengthening” (L. Wondraczek), 4th Advanced Training Course 

on “Tape Casting and Ceramic Multilayer Technology” (A. Roosen). In November 2011 the 

second German-Japanese Seminar on “Advanced Ceramic Materials” involving more than 20 

contributions from young researchers from the Department of Materials Sience Erlangen and the 

Nagoya Institute of Technology (NITech) took place at the institute. 

 

Peter Greil, Andreas Roosen, Lothar Wondraczek 
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1. INSTITUTE OF GLASS AND CERAMICS 

Staff 

Faculties 

Prof. Dr. Peter Greil Head of Institute 

Prof. Dr. Andreas Roosen Functional Ceramics 

Prof. Dr. Lothar Wondraczek Glass 

PD Dr. Cordt Zollfrank* Bioengineered Ceramics 

PD Dr. Nahum Travitzky Ceramics Processing 

 

Secretaries 

Candice Iwai Evelyne Penert-Müller 

Karin Bichler Ursula Klarmann 

 

Senior Research Staff 

Dr.-Ing. Ulrike Deisinger Ceramic Multilayer Processing 

Dr.-Ing. Tobias Fey Simulation and Cellular Ceramics 

 

Research Staff 

Advanced Engineering Ceramics and Rapid Prototyping 

M.Sc. Benjamin Dermeik Dipl.-Ing. Lorenz Schlier 

Dipl.-Ing. Björn Gutbrod† Dipl.-Ing. (FH) Tobias Schlordt 

Dipl.-Ing. (FH) Christian Heiss†  

 
* Now Professor at the TU München 
† Now in Industry 
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Bioengineered Ceramics 

Dipl.-Ing. (FH) Kai Gutbrod* Dipl.-Ing. Daniel Van Opdenbosch 

Dipl.-Min. Sabine Gruber*  

 

Biomaterials 

Dipl.-Min. Anne-Kathrin Maier* Dipl.-Ing. Birgit Joana Pedimonte 

 

Functional Ceramics 

Dipl.-Ing. Michael Beck M. Sc. Torsten Schüler 

Dipl.-Ing. Armin Dellert* Dipl.-Ing. Nadja Kölpin 

Dipl.-Ing. (FH) Ingo Götschel  

 

Simulation and Cellular Ceramics 

Dr. rer. nat. Andrea Dakkouri-Baldauf M.Sc. Bruno Ceron Nicolat 

Dipl.-Ing. Michael Götz M. Sc. Nataliya Müller* 

Dr. Young Jae Kang  

 

Glass 

Dr. rer. nat. Quentin Coulombier* Dr. Doris Möncke 

M.Sc. Ning Da M.Sc. Karsten Nielsen 

M. Sc. Guojun Gao Dipl.-Min. Sindy Reibstein 

Dipl.-Ing. Sebastian Krolikowski Dr. Sergey Sirotkin 

M. Sc. Na Liu* Dipl.-Ing. Birgit Stolte 

M.Sc. Wenjie Li* M. Sc. Weijuan Zhang* 

Dipl.-Ing. (FH) Robert Meszaros Dipl.-Ing. Anja Winterstein 

 
* Now in Industry 
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Technical Staff 

Sabine Brungs Peter Reinhardt 

Evelyn Gruber Alena Schenkel-Rybar 

Dipl.-Ing. (FH) Helmut Hädrich Eva Springer 

Beate Müller Dipl.-Ing. Alfons Stiegelschmitt 

Timotheus Barreto-Nunes Hana Strelec 

Heike Reinfelder Andreas Thomsen 
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Graduates 

Student Research Projects 

Dil, Roman 

Design of a pressing tool 

Kaiser, René 

Calculation of packing densities of multi-modal powders 

Khosravani, Arman 

Manufacturing of celllular ceramics with periodic pore structures 

Schkutow, Andreas 

Residual stresses in polymer-derived laminate ceramics 

Schumacher, Moritz 

Solid free form fabrication of SiSiC precombustion nozzle 

Zierath, Bodo 

Glass formation in the systems P2O5-SiO2-ZnO and P2O5-SnO-MgO 

Bachelor Thesis 

Artes, Galina 

Influence of sintering atmosphere on the properties of PZT-multilayer actors 

Brandl, Franziska 

Optimization of drying thin ceramic films 

Borchardt Rudolf 

Efficiency optimization of a biomass reactor by means of spectral light conversion 

Dil, Roman 

Design of a pressing tool with variable powder filling 

Dörnhöfer, Andrea 

Influence of heat-treatment on the structure of micro-porous silica-based gels 

Eichhorn, Franziska 

Piezoelectrics with textured pore structures 
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Eckert, Denise 

Fabrication of ultra-thin and transparent oxide layers 

Friedrich, Bernhard 

Formation and characterization of biomorphous iron carbides 

Huber, Richard 

Crystallization of glass fibres 

Hammerbacher, Ruth 

Mineralization of biotemplates 

Herbst, Jonas 

Formation of nanoscale metal particles in ionic glasses 

Lenhart, Marita 

Anisotropy of shrinkage and orientation texture of particles in tape cast foils 

Lorenz, Hannes 

Reduction of porosity of sintered oxide ceramic tapes 

Lutz, Christian 

Formation and processing of electical ceramic pastes 

Müller, Matthias 

Liquid phase deposition of ZnO-layers 

Schiele, Christian 

Transparent Pb-Ge-glasses for IR-laser applications 

Seemann, Benjamin 

Formation and characterization of spectral light converting foils for bioreactors 

Scheiner, Simon 

Influence of spectral light conversion on the growth kintics of Haematococcus pluvialis  

Schweizer, Peter 

Increase of biomass production by spectral light 

Stumpf, Martin 

Fabrication of cellular alumina with hierarchical microstructure 

Teichert, Sebastian 

Actuation of cellulose based composites 
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Weiß, Lukas 

3D Printing of FeSiCr/SiC ceramic composites 

 

Diploma and Master Thesis 

Fu, Zongwen 

Manufacturing of Si-based ceramics by means of 3D printing 

Johannes, Maren 

Formation of photonic microstructures from preceramic polymers 

Jakobsen, Daniel 

Microstructure formation in piezo ceramics during sintering  

Kaiser, René 

DEM simulation of 3D powder printing process 

Manske, Tamara 

Formation of Ca-phosphate biocermics with gradient pore structure 

Walter, Florian 

Tape casting of transparent ITO layers 

Winkel, Alexander 

Sintering of bioactive glass-apatite composites 

Winterstein, Anja 

Development of optically active germanate glasses for photonic crystal fibers 

Zhao, Rong 

Mechanical properties of glass-silicone-glass laminate composite 
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Girl’s Day 

 

 

Young girls exploring experimental science 
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Ph.D.-Thesis 

 

Marcel Hagymasi 

Densification of magnetic and dielectric glass ceramic systems 

 

Cornelia Treul 

Packing density optimization and sintering of ceramic powder bodies 

  

Dr. Cornelia Treul receiving her personalized doctoral cap. 
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Thomas Soller 

Texture formation of lead free K-Na-Nb based piezoceramics 

 

Martin Rauscher 

Processing and printing of In-Sn-oxide nano powders 

 

  

Dr. Martin Rauscher after successful Ph.D. examination 
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Visiting Students and Scientists 

Kotaro Hattori (November 2011 – January 2012) 

Nagoya Institute of Technology, Nagoya, Japan 

Akinobu Kawai (September – November 2011)) 

Nagoya Institute of Technology, Nagoya, Japan 

Dr. Steferson Luiz Stares (September 2011 – February 2013) 

Federal University of Santa Catarina, UFSC, Brazil 

Elisabeth Bertelson (May - August 2011) 

Iowa State University of Science and Technology 

Nicolay Jordanov (November – December 2011) 

Bulgarian Academy of Sciences, Sofia, Bulgaria 

Chao Te Liu (July 2011) 

National Taiwan University, Taipei, Taiwan 

Dr. Janaina Accordi Junkes (April 2011 – March 2012) 

Federal University of Santa Catarina, UFSC, Brazil 

M. Sc. Verónica Moreno Argüello (April 2011) 

Federal University of Santa Catarina, UFSC, Brazil 

Stefan Karlsson (June – July 2011) 

Linnaeus University, Växjö, Sweden 

Keitaro Kioka (October 2010 – January 2011) 

Nagoya Institute of Technology, Dep. of Material Science and Engineering, Nagoya, Japan 

Masashi Tabe (July 2011) 

Nippon Electric Glass 

Simon Striepe (February 2011) 

Clausthal University of Technology, Clausthal-Zellerfeld, Germany 
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Teaching 

The Department of Materials Science and Engineering offers a Bachelor and a Master programme. 

The bachelor course is a three years programme (six semesters) which qualifies for the master 

programme (three semesters). 

The curriculum consists of the "Grundstudium" during the first 2 years, devoted to the fundamental 

scientific education. It introduces the student very early into materials science and engineering 

concepts by offering courses on materials structures, properties, thermodynamics, kinetics, 

chemistry, processing, product manufacturing, analysis and testing as well as practical training. 

Examinations follow immediately after each semester. 

The subsequent advanced programme in the 5th and 6th semester broadly deepens the entire field of 

materials science and engineering. Courses on economics, management and other soft skills are 

obligatory. This period ends with a Bachelor Thesis of nine weeks duration. Additionally, the 

student has to perform an industrial internship of 12 weeks. 

The Master programme in the 7th and 8th semester is devoted to specialisation in a selected 

"Kernfach" (core discipline), including corresponding seminars. The student has to select an 

additional "Technisches Schwerpunktfach" (special technical discipline) which offers the 

possibility of specialisation. Finally, the programme is completed by a Master Thesis of six 

months. 

In addition to this Materials Science and Engineering programme, the Institute of Glass and 

Ceramics is involved in the new programme “Nanotechnology” of the Department of Materials 

Science and Engineering. We also contribute to Bachelor programmes “Energy Technology”, 

“Medical Technology” and the Elite course “Advanced Materials and Processes”. 
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Courses offered by the faculties of the Glass and Ceramics 
Institute 

1. Semester 

 Introduction to Inorganic Non-metallic Materials, P. Greil 

3. Semester 

 Materials Characterisation and Testing, A. Roosen 

4. Semester 

 Solid-state Kinetics, L. Wondraczek 

5. Semester 

 Processing and Applications of Glasses, L. Wondraczek 

 Processing and Applications of Ceramics, A. Roosen 

Major Courses 7. and 8. Semester 

 Biomimetic Engineering Materials and Processes, C. Zollfrank 

 Ceramic Materials in Medicine, P. Greil 

 Computational calculation of crack probabilities, T. Fey 

 Diffusion and Heat Transfer, L. Wondraczek 

 Electroceramics I + II, A. Roosen 

 Engineering Ceramics, P. Greil 

 Glassceramics, L. Wondraczek 

 Innovative Processing Techniques for Advanced Ceramic Materials, P. Greil 

 Mechanical Testing, T. Fey 

 Non-destructive Testing, T. Fey 

 Physics and Chemistry of Glasses and Ceramics: I. Thermodynamics of condensed 

systems, P. Greil 

 Powder Synthesis and Processing, A. Roosen 

 Properties of Optical Glasses, L. Wondraczek 

 Rapid Prototyping, N. Travitzky 

 Silicate Ceramics: From Natural Raw Materials to Modern Applications, N. Travitzky 

 Special Glasses, L. Wondraczek 

 Stresses and Mechanical Strength, T. Fey 
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Laboratories 

 

Main Equipment 

Laboratories 

 Biomaterials laboratory 

 Ceramography workshop 

 Functional ceramics laboratory 

 Glass laboratories 

 Mechanical testing laboratory 

 Multilayer laboratory 

 Polymer processing laboratory 

 Powder characterization laboratory 

 Processing workshop 

 Rapid Prototyping laboratory 

 SEM/AFM laboratory 

 Simulation laboratory 

 Technical hall 

 X-ray charcterization laboratory 

 

  

Technical hall (600 m²): equipped with facilities for advanced processing and shaping, 

heat treatment and analysis. 
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Analysis 

Thermal analysis  3-dimensional optical dilatometer 

 Push rod dilatometers (up to 1800 °C) 

 Thermal analysis (DTA/TGA/DSC/TMA) 

 Thermal conductivity device 

 Viscometry (beam bending) 

Powder characterization  ESA acoustophoretic analyser (Zeta-meter) 

 Gas absorption analyser (BET) 

 Laser scattering particle size analyser 

 X-ray diffractometers (high-temperature) 

Optical analysis  FT-IR spectrometer 

 High-resolution fluorescence spectrometer (Fluorolog-3, 

Horiba Jobin Yvon) 

 Light Microscopes (digital, polarization, in-situ hot stage) 

 Scanning electron microscope (variable pressure, ESEM and 

high temperature with EDX) 

 UV-VIS-NIR spectrometers 

Mechanical testing  High precision mechanical testing with optical tracking system 

(EXAKT) 

 Impulse Excitation Measurement (buzz-o-sonic) 

 Micro hardness tester 

 Servo hydraulic mechanical testing systems (also high temp.) 

 Single fibre tensile testing machine 

 Viscosimeter and elevated-temperature viscosimeter 
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Structural analysis  2D laser scanning microscope (UBM) 

 3D Laser scanner 

 Atomic force microscope (AFM) 

 Electron paramagnetic resonance spectroscopy 

 He-pycnometer 

 High accuracy weighing scales 

 Mercury porosimeter 

 Micro-CT Sky scan 1172 

 Microwave and ultrasonic devices for non-destructive testing 

 Raman-microscope with two excitation lasers 

Chemical analysis  High-pressure liquid chromatograph 

 ICP-OES (Spectro Analytical Instruments) 

 

Processing 

Powder and slurry 

processing 

 Attrition mills 

 Disc mill 

 Intensive mixers (Eirich, powder and inert gas/slurry) 

 Jaw crusher 

 Overhead mixer 

 Planetary ball mills 

 Planetary centrifugal mixer (Thinky) 

 Rotary evaporators 

 Sieve shakers 

 Single ball mill 

 Thermo kneader 

 Three-roll mill 

 Tumbling mixers 

 Ultrasonic homogenizer 
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Shaping  3D printers 

 Advanced screen printing device 

 Calender 

 CNC High speed milling machine 

 Cold isostatic press 

 Electrospinning machine 

 Flaring cup wheel grinding machine 

 Fused deposition modelling device (FDM) 

 High precision cutting device 

 Hot cutting device  

 Laminated object manufacturing devices (LOM) 

 Lamination presses 

 Langmuir–Blodgett trough 

 Lapping and polishing machines 

 Low-pressure injection moulding machine 

 Precision diamond saws 

 PVD coaters 

 Robot-controlled device 

 Roller coater 

 Sheet former 

 Spin coater 

 Tape caster 

 Textile weaving machine 

 Twin screw extruder 

 Ultrasonic drill 

 Vacuum infiltration device 

Heat treatment  Autoclave 

 Dryers 

 Furnaces (air, N2, Ar, Vac, High-Vac, forming gas) up to 2500 °C 

for sintering, glass melting, infiltration, debindering, pyrolysis 

 Gradient furnace 

 High-temperature spray furnace 
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2. RESEARCH 
Survey 

Research centres on basic aspects of ceramics, glasses and composites. Materials for applications in 

microelectronics, optics, energy, automotive, environmental, chemical technologies and medicine 

were investigated. Research was carried out in close cooperation with partners from national and 

international universities and industries. 

 

Research Projects (in alphabetical order) Funding Principal Investigator 

Accelerated glass durability testing ECN Prof. Wondraczek 

Bioinspired design of functional optical structures DFG PD Dr. Zollfrank 

Biomineralisation of vegetable plant structures for bone 

regeneration scaffolds 
EU Prof. Greil 

Biomorphous ceramic scaffolds for bone regeneration DFG Prof. Greil 

Bismuth activated glasses with IR luminescence for 

broad band amplifier applications in laser technology 
DFG Prof. Wondraczek 

Cellular ceramics for heat absorbers ECN Prof. Greil 

Deformation and sintering behaviour of preceramic 

papers 
DFG Dr. Travitzky 

Disperse systems for electronic manufacturing DFG Prof. Roosen 

Eu2+ doped glasses with broad band luminescence 

behaviour 
DFG Prof. Wondraczek 

Experimental study and simulation of anisotropic effects 

in cast green tapes 
DFG Prof. Roosen 

Flexible manufacturing of preceramic paper based 

refractory components 
DFG Prof. Greil 
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Research Projects (in alphabetical order) Funding Principal Investigator 

Glass melt filled photonic fibers DFG Prof. Wondraczek 

Hierarchical cellular ceramics and composites DFG Prof. Greil 

Hierarchically structured porous ceramics templated by 

plant cell walls 
DFG PD Dr. Zollfrank 

Highly resistant multilayer systems BFS Prof. Wondraczek 

Lightweight cellular ceramics EC Prof. Greil 

Lightweight ceramics AIF Dr. Travitzky 

Long time stability of glasses BFS Prof. Wondraczek 

Manufacturing of multilayer refractories by tape casting DFG Prof. Roosen 

Manufacturing of transparent ceramic substrates BMBF Prof. Roosen 

Mechanochemical properties of nitridaded glasses DFG Prof. Wondraczek 

Microstructuring of metal-oxide-based nano-composites DFG PD Dr. Zollfrank 

Molecular design templated by nanotube assemblies DFG PD Dr. Zollfrank 

New glasses for photonic crystal fibers EC Prof. Wondraczek 

Optics-Optoelektronics ECN Prof. Wondraczek 

Polymer derived ceramics for bearing applications IN Dr. Travitzky 

Relaxation behaviour of compressed inorganic glasses DFG Prof. Wondraczek 

Self healing MAX phase ceramics DFG Prof. Greil 

Tape on Ceramic Technology BMBF Prof. Roosen 

Transparent glass foams EC Prof. Wondraczek 
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Funding organisations: 

AIF: Industrial research Cooperation 

BFS: Bavarian Science Foundation 

BMBF: Federal Ministry of Education and Research 

DFG: German Science Foundation 

EC: Cluster of Excellence (“Engineering of Advanced Materials”) 

EU: European Union 

IN: Industry 
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Selected Research Highlights 

Ceramics with Periodical Meta-Structures 

Michael Götz, Tobias Fey, and Peter Greil 

Objectives 

Ceramics with a three-dimensional periodic structure such as photonic crystals have found in-

creasing interest for a variety of application fields including sensors, electromagnetic wave guides, 

circuits, filters, cavities, laser, antenna, and absorbers. While the properties of an individual 

periodic element (thereafter called building block) are dominated by its microstructure (porosity, 

grain size, phase content, etc.), 

the behaviour of the bulk material 

will strongly be influenced by the 

three-dimensional arrangement of 

the periodic elements (thereafter 

denoted meta-structure). This 

work aims to explore the self-

assembly process of space filling 

alumina cubes to form two- and 

three-dimensional meta-

structures of regular translational 

periodicity with dimensions 

orders of magnitude larger 

(1000 µm) than the particle size (0.1–10 µm). However, falling in a transition region between the 

conventional micromachining techniques and the micro/nano-fabrication methods site specific 

control of periodic meta-structure formation is a great challenge during fabrication process. 

 

Experimental Procedure 

A vibration assisted assembling process driven by gravity was used to achieve forced configuration 

of space-filling building blocks (regular cubes) under geometrically constrained boundary 

condition. The process of transfer-moulding and sintering was applied in this work to manufacture 

regular alumina cubes with an edge length of 1.34  0.04 mm. Orientation of the building blocks in 

three dimensional space was achieved by self assembling of two-dimensional cube layers which 

subsequently were stacked layer-by-layer to form three-dimensional arrays. The assembly element 

Fig. 1: Vibration assisted self gravitational assembling: experimental 

configuration (left) and side wall configuration for 2D layer 

assembly structure formation (right). 
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(configuration frame) was equipped with periodic side walls that place the alumina cubes in the 

designated positions of minimum potential energy configuration on the substrate. The configuration 

frame was mounted on a vibration table connected to the membrane of a large amplitude ( 6 mm) 

low band loud-speaker with a diameter of 25 cm and a power input of 110 W (WS 25 E 8 OHM 

37 Hz – 6 kHz, Visaton GmbH, Haan, Germany). The vibration table was operated at a constant 

vibration frequency of 50 Hz (longitudinal vibration mode perpendicular to the configuration 

plane). 

 

Results 

Two-dimensional and three-dimensional periodic assembly structures of different unit cell 

symmetry were prepared. Unlike to colloidal crystallization which suffers from a high degree of 

packing defects, vibration assisted gravitational assembly of space filling building blocks offers a 

high potential for achieving periodic assembly structures with quasi-crystalline order, high packing 

densities and low defect content. Vibration assisted formation of periodic assembly structures may 

be separated into two steps: 

i. sliding of the feeded 

alumina cubes along the 

inclined configuration plane 

and ii. attachment of the cube 

to the growing interface of 

the ordered assembly 

structure. Critical conditions 

to overcome frictional drag 

during sliding may be derived 

from force balance acting on 

a single alumina cube during 

harmonic oscillations of the 

inclined configuration plane. 

Fig. 2 shows examples of periodic building block structures (2C, 2M and 3R) manufactured by 

vibration assisted self assembling (2C:  = 90 ° and a = b and (cubic 2D unit cell); 2M:  = 63° (= 

arctan 2) and b = a/0.89 (monoclinic unit cell); 3R:  =  =  = 63° and a, b = c = a/0.89 

(rhombohedric 3D unit cell). Furthermore, 3C and 3M periodical assembly structures were gene-

rated (not shown) (3C:  =  =  and a = b = c (cubic 3D unit cell); 3M:  =  = 90°,  = 63° and 

a = b, c = a/0.89 (monoclinic 3D unit cell)). 

Fig. 2: Al2O3/Al-building bloc assemblies prepared: 2D-layers of cubic 

and monoclinic unit cells (left) and 3D-assembly of rhomboedric unit cell 

(right). 



Research 

Report 2011 Department of Material Science and Engineering, Glass and Ceramics, University of Erlangen-Nuremberg 

28 

Future Work 

Compared to self assembling techniques based on electrostatic, van der Waals and molecular 

surface interaction, the driving force in our approach is gravity. Unlike to colloidal crystallization 

which suffers from a high degree of packing defects, vibration assisted gravitational assembly of 

space filling building blocks with sizes ranging from approximately 10 to 1000 µm offers a high 

potential for achieving periodic assembly structures with high packing densities and low defect 

content. Processing of regular periodic assembly structures of space filling building blocks is 

particularly attractive for achieving net shape capability e.g. minimized shape and volume changes 

upon consolidation. Interface bonding by infiltration of a liquid (preceramic) polymer, a sol, or a 

metal melt which upon proper 

heat treatment may form a 

reactive bonding phase 

between the building blocks 

should allow to obtain 

significantly lower 

dimensional change (linear 

shrinkage << 1 %) as 

compared to conventional 

sintering techniques (> 10–

15 %). Depending on the 

periodic pattern symmetry a 

pronounced enhancement of 

surface area may be 

beneficial in the case of 

interface controlled crack propagation for triggering crack deflection and crack bridging 

phenomena. Furthermore, building blocks with a complex internal microstructure such as particle, 

fibre or multi-layer composites, may extend the approach to hierarchical periodic materials which 

might be of particular interest for development of advanced materials for emerging engineering as 

well as functional applications. 

 

Reference 

M. Götz, T. Fey, P. Greil: Vibration Assisted Self-Assembly Processing of Ceramic-Based 

Composites with Modular Meta-Structure J. Am. Ceram. Soc. 95 (2012) 95–101  

Fig. 3: Interface fracture and area enhancement of 3D periodic assembly 

structures. 
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Multilayer Structures 

Ulrike Deisinger and Andreas Roosen 

Objectives 

Multilayer structures are widely used in functional ceramic applications such as capacitors, highly 

integrated circuits, sensors or actuators. Research in the multilayer group covers all process steps 

from tape casting, structuring, metallization, stacking and laminating to binder burnout and co-

firing of the laminates. One special focus is set on the structuring and lamination of ceramic green 

tapes in order to integrate large voids or channels. 

 

Experimental procedure 

Ceramic green tapes (LTCC tapes) were applied to manufacture multilayer devices. The tapes were 

structured using a milling plotter with a high frequency spindle (10 000–100 000 rpm). The design 

of the tape structure was generated by CAD software. The diameter of the milling cutter was varied 

in high resolution from 0.1 to 3 mm and the travelling speed of the milling cutter reached up to 

40 mm/s. After structuring the green tapes were laminated. As lamination by thermo-compression 

would destroy large cavities the so-called cold low pressure lamination (CLPL) was applied. CLPL 

is based on the connection of two adjacent green tapes by the means of a thin double-sided 

adhesive tape. The adhesive tape was mounted at ambient conditions (i.e. room temperature) onto 

the green tape by a soft roller. The three dimensional device was generated by alternate stacking of 

green tapes and adhesive tapes without applying elevated temperature or pressure. After binder 

burn-out, laminates of LTCC ceramics were sintered at 870 °C for 20 min. 

 

Results 

Single and laminated green tapes were structured arbitrarily using the milling plotter. Various 

internal (e.g. cooling channels) and external geometries (e.g. gear wheels) were realised in high 

accuracy (Fig. 1). Channels were milled with a channel width of  0.4 mm, while drill holes had a 

diameter of  0.1 mm. Large cavities from 2.5 x 20 mm² to 15 x 20 mm² were realised without 

sagging of the top layer (Fig. 2). 
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After sintering the initial interfaces separating the individual tapes could not be detected anymore 

and a homogeneous bulk ceramic was formed. A thorough investigation of the binder burn-out and 

sintering processes revealed that the ceramic tapes approach each other due to a combination of 

adhesive and capillary forces during burn-out of the double-sided adhesive tape. With CLPL the 

same sintered density of ceramic parts could be achieved as with thermo-compression lamination. 

This work showed the high potential of the multilayer ceramic technology combined with cold low 

pressure lamination for the fabrication of complex ceramic structures. 

  

10 mm

channel

Fig. 1: Various LTCC parts, structured by a milling plotter. 

2 mm

Fig. 2: Internal cavities in LTCC ceramic. During CLP-lamination and sintering no sagging 

of the top layer occurred. 
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Future work 

The multilayer technology including the cold low pressure lamination together with the precise 

structuring of the green tapes using a milling plotter will be adapted to other ceramic materials and 

applications. In microelectronics internal cooling channels or top layer cavities for surface 

mounting of other devices are of interest. Further applications can be found in micro electro 

mechanical systems (MEMS) and in micro fluidic devices. Since a high resolution of small 

dimensions can be achieved easily this technique offers a high potential for micro-reactor 

fabrication. Another promising application will be the realisation of bioreactors for culturing 

specific tissue cells. Furthermore, bioreactors applied in tissue engineering or for analysis of the 

interaction of living cells with certain toxic elements or medication will be processed. 
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Cellular Ceramics 

Tobias Fey, Bruno Ceron-Nicolat, Nataliya Myuller, Nahum Travitzky and Peter Greil 

Objectives 

Research in the cellular ceramics group centers on design, processing, engineering and property 

evaluation of tailored cellular ceramics distinguished by uniform, gradient or hierarchical pore 

structures. Ceramics with stochastic foam structures as well as those with periodical cell 

arrangement were processed and the mechanical behaviour was analyzed. Cellular ceramics with 

improved stiffness and failure tolerance at low weight are envisaged for applications in energy, 

environment and medicine fields. 

 

Experimental procedure 

An open-cellular PU foam template was coated with a primary SiC slurry. Cross-linking of a 

polysiloxane binder at resulted in a SiC filled reticulated thermoset foam (1st generation). 

Subsequently, this matrix foam was infiltrated with a second slurry of slightly different 

polysiloxane composition which upon heating to 290 °C caused bubble nucleation and formation of 

a 2nd generation foam filling the cell space in the matrix foam skeleton. 

  

Fig. 1: Polymer derived hierarchical SiC-based foam (top) and FE-

calculation of principal tensile stress distribution in the foam 

microstructure. 
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Advanced generative manufacturing techniques including 3D printing, fused deposition molding, 

laminated object manufacturing and robocasting were established and applied to manufacture 

ceramics with periodical cellular structures. The cellular microstructure was analyzed by X-ray µ-

CT and FE calculations were applied to simulate the global and local mechanical response when 

subjected to directional loading. 

 

Results 

Silicon carbide based cellular ceramics characterized by a hierarchical pore structure and a 

fractional density of 0.3 were processed, Fig. 1. While the matrix foam skeleton provides control of 

macroscopic shape as well as density distribution in component single- or multistep foam 

infiltration may offer a high potential for improving the properties of hierarchical cellular materials. 

FE calculations of µ-CT structure reconstructions shows mean equivalent stress at a strain of 20 % 

to be reduced by −9 % in the direction parallel and −33 % perpendicular to the compression 

loading direction. 

Strut lattice structures of reaction bonded silicon infiltrated silicon carbide ceramics (RB-SiSiC) for 

air-fuel mixture formation and for non-stationary lean-burn applications were fabricated by indirect 

three-dimensional printing, Fig. 2. Compressive strength values of 618 MPa and 82 MPa for the 

single strut (diameter 1.5 mm and length 2–8 mm) and the macro-cellular lattice structure with a 

porosity of > 80 %, respectively, were measured. It was shown, that preignition processes in the 

porous reactor are much faster than in a free combustion, especially at lower temperatures. 

Interaction of high velocity diesel jets with cylindrical strut ligaments of the SiSiC lattice structure 

offers new possibility for quick and efficient fuel distribution (multi-jet splitting) in space. 

  

2 cm

Fig. 2: CAD model (left) and 3D-printed SiC/Si lliagement structure for 
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Future work 

Design and processing of ceramics with periodical cellular structure (“meta-structure”) will be 

explored. Incorporation of an oriented pore network in piezoelectric ceramic micro-structure will 

be used as a variable for tuning specific properties such as hydrostatic strain coefficient, electrical 

charge density, and permittivity which might 

result in improved impedance matching, signal 

sensitivity, and signal-to-noise ratio of 

piezoceramic devices. Coupling piezoelectric 

properties with auxetic deformation behaviour of 

periodical lattice structures, Fig. 3, may offer 

novel functional modules distinguished by 

improved stress and strain sensing behaviour as 

well as capability for harvesting of vibration 

energy. The electrical, mechanical and thermal 

properties of these materials will be analyzed. The 

work addresses fundamental aspects of design, processing and property optimization of novel 

piezoelectric materials which might be of particular relevance for applications as sensors, actuators 

and electro-mechanical devices. 
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Fig. 3: Example of an auxetic lattice (PZT) 

fabricated by robo-casting. 
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Biotemplating of Functional Materials from Cellular Plant Tissue 

Mariya H. Kostova1, Miroslaw Batentschuk2, Friedlinde Goetz-Neunhoeffer3, Sabine Gruber1, 

Albrecht Winnacker2, Peter Greil1, and Cordt Zollfrank1 

1Department of Materials Science (Glass and Ceramics) 
2Department of Materials Science (Materials for Electronics and Energy Technologies) 
3Geo-Centre Northern Bavaria, Mineralogy 

University of Erlangen-Nuernberg, Erlangen, Germany 

 

Objectives 

Patterned phosphor materials have gained increasing interest for high-resolution screen and 

imaging devices. Recently, a new approach demonstrated that needle-structured phosphors could 

improve conventional powder phosphors. However, processing involves evaporation in-vacuo that 

requires sophisticated equipment and is difficult to control. For X-ray imaging systems based on 

image plates (IP), BaFBr doped with Eu2+ exhibit optimum storage and read-out properties along 

with a high-temperature stability and decreased sensitivity towards humidity. Biotemplating 

techniques provide a simple and facile route for patterning inorganic materials which take 

advantage of the structural features of biological tissue anatomy to create novel types of well-

defined inorganic hierarchically organised architectures. 

 

Experimental Procedure 

Templates of pine wood (Pinus sylvestris) were consecutively infiltrated with two solutions. The 

first precursor solution was prepared by dissolving stoichiometric amount of NH4F in distilled 

water and methanol. The second solution was composed of hydrated BaBr2·2H2O and EuCl3·6H2O 

dissolved in methanol. Multiple vacuum-assisted infiltrations enhanced the yield of material. The 

oxidation of the infiltrated template was performed in an electrically heated furnace up to 800 °C. 

The biomorphous BaFBr:Eu3+ specimens were annealed for 2 h under reducing atmosphere (95 % 

N2, 5 % H2) at 800 °C. The final materials were characterised by powder X-ray diffraction together 

with Rietveld refinement. The microstructure was characterised by scanning electron microscopy 

(SEM). In order to generate the F-centres the samples were irradiated with an x-ray dose of 0.6 Gy 

utilizing a medical X-ray tube. The photostimulated luminescence (PSL) was realised by 

monochromatic light obtained from a 150 W Xe lamp dispersed through a double monochromator. 
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Results 

Axial sections of pine-templated BaFBr:Eu2+ sintered at 800 °C are shown in Fig. 1. While the 

wood cell morphology in the latewood region was replicated, pronounced deformations of the 

struts with minor changes of cellular anatomy were observed in the earlywood regions. Since the 

BaFBr sub-micrometer precipitate was not uniformly dispersed through a single cell wall variation 

in strut thickness may give rise for differences in sintering behaviour between late wood (small 

pore size and large strut thickness) and early wood regions (large pore size and small strut 

thickness). Compared to the original cell morphology the mean pore diameters of the early- and 

latewood tracheids for the sintered sample were reduced and attained values of 12 µm and 6 µm, 

respectively.The mean strut thickness for the early and latewood cells also decreased to values of 

1.5–3.5 µm. Using the SEM micrographs of the axial sections of pine-templated BaFBr:Eu 65 % 

open porosity was estimated. 

The photoluminescence excitation and emission spectra of the biotemplated BaFBr:Eu2+ phosphor 

at room temperature showed a 

broad peak at 275 nm with a 

shoulder at 265 nm. A single 

emission band with maximum 

at 390 nm was observed. The 

band is ascribed to the 

4f65d1→4f7 transition of the 

Eu2+ activator ion. No 

additional presence of a long 

wavelength shifted emission 

band assigned to Eu3+ or O2− 

PL was observed while 

exciting at 250 nm (host 

lattice) or 265 nm. We 

concluded that oxygen was not 

incorporated into the lattice, 

which would lead to the 

creation of PSL-inactive O2−-based hole traps which decreases the PSL efficiency. 

The PSL spectrum of the solid-state powder of BaFBr:Eu2+ prepared with fluorine excess for 

comparison purposes exhibits the typical double peak structure of F(Br−)-colour centres, Fig. 2. 

For the biotemplated BaFBr:Eu2+ which contains small amounts of Ca (0.95 mol % ), no shift in the 

Fig. 1: SEM micrographs of the axial sections of pine-templated 

BaFBr:Eu2+ samples sintered at 800 °C (a, b) latewood, (c,d) 

earlywood regions. 
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stimulation maxima compared to the BaFBr:Eu2+ sample was observed, Fig. 2. The broadening of 

the PSL spectrum is ascribed to fraction of barium ions substituted by calcium ions in the lattice 

and formation of FA(Br−, Ca2+)-centre. The assessment of the image quality is obtained 

experimentally by means of a test object. The image quality evaluation was performed using a 

compact storage phosphor scanner. The images of biotemplated BaFBr:Eu2+ embedded in epoxy 

resin obtained after X-ray irradiation and following removing the lead foil is illustrated in the inset 

in Fig. 2. We can clearly see the four holes and the edges of the lead mask. The sharp edges of the 

X-irradiated areas are spread due to scattering in lateral direction. 

 

Future Work 

Biomorphous BaFBr:Eu2+ with a structure mimicking the cellular anatomy of pine wood (Pinus 

sylvestris) was prepared using in-filtration of submicrometer BaFBr:Eu2+ precipitate. In contrast to 

minimizing particle size of densely packed phosphor powder our novel approach using biotemplate 

control might offer an 

elegant way for generating 

highly oriented and 

optically isolated µm- and 

sub-µm arrays of phosphor 

material to significantly 

attain improved spatial 

resolution for X-ray image 

storage systems. 
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Fig. 2: PSL spectra of solid-state prepared powder of BaFBr:Eu2+ (solid-

line) and biotemplated BaFBr:Eu2+ (dashed-line); inset: Read-out image of 

biotemplated BaFBr:Eu2+ obtained using a compact storage phosphor 

scanner. 
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Polymer Filler Derived Ceramics 

Lorenz Schlier, Nahum Travitzky and Peter Greil 

 

Objectives 

Preceramic polymers based on Si-containing polycarbosilanes, -silazanes, or -siloxanes, can be 

chemically functionalised to yield ceramic materials with a wide range of compositions (Fig. 1) and 

properties. Reactive fillers which upon reaction with the decomposition products of the polymer 

may compensate the volume changes 

associated with the polymer-to-ceramic 

transition offer a high potential for achieving 

net shape capability as well as optimizing 

mechanical and electrical proper-ties. Control 

of thermally induced molecular rearrangement 

and microstructure formation, however, is a 

great challenge in order to develop the 

processing chain for polymer derived ceramic 

manufacturing. Microcomposite materials for 

brake systems and bearings offering enhanced 

wear and fatigue resistance are being developed. 

 

Experimental Procedure 

Multilayer Si-O-C composites were fabricated from Si- and SiC-filler loaded polymethyl-

silsesquioxane based polymer solutions by tape casting and lamination. Filler fraction and filler 

particle size were varied and different stacking designs were prepared (gradient and sandwich 

type). Laminated object manufacturing (LOM) was applied for shaping. Cylindrical rods were 

fabricated by extrusion. The shaped preforms were pyrolyzed in nitrogen at 1000–1400 °C. 

Residual stress profiles were derived by means of strain relaxation method. 

  

Fig. 1: Basic component tetrahedra of Si-containing 

preceramic polymer compositions. 
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Results 

A rate controlled pyrolysis scheme was developed to facilitate and accelerate the polymer to 

ceramic conversion. Heating rate was controlled to achieve a linear weight loss with heating time 

(0.003 %/min) at minimum 

residual porosity. The mechanical 

properties of the multilayer 

composites exhibit a pronounced 

variation of bending strength and 

fracture tough-ness with different 

stacking design, Fig. 2. 

Compared to homogeneous 

stacks the sandwich stacks with 

higher Si-filler content in the 

outer layer compared to the core 

achieved an increase of 100 % 

and 120 % of fracture stress and 

toughness, respectively. Tribo-

logical measurements revealed a high coefficient of friction and a pronounced improvement of 

wear resistance compared to monolithic materials. 

Measurement of residual stress profile (Fig. 3) by strain relaxation method revealed a compression 

stress prevailing on the surface layer of sandwich stacking design which gave rise for a pronounced 

increase in bending fracture strength. 

Fig. 2: Bending strength and fracture toughness of multilayer Si-O-C 

ceramic composites fabricated from SiC-loaded polysiloxane tapes of 

various stacking design. 

Fig. 3: Distribution of residual stress over the multilayer stack thickness. 
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Extrusion of Si and SiC loaded bearing components was successfully demonstrated (Fig. 4). 

Nitridation reaction forming Si2N2O and Si3N4 caused the porosity in the surface layer to be 

reduced significantly resulting in an enhanced Young´s modulus and improved wear resistance as 

confirmed by bearing wear tests. Furthermore, linear bearings were fabricated by high speed 

cutting of cured performs. Upon reactive pyrolysis excellent shape retention and high compression 

loading capacity was obtained. 

 

Future Work 

Future work will be directed to minimization of residual porosity by post-annealing in reactive N2-

atmosphere. Furthermore, enhancement of residual stress formation for strengthening and 

toughening will be explored by experimental work as well as transient stress simulation 

calculations. 
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Fig. 4: Silicon carbide based roller bearings manufactured by 

extrusion of Si- and SiC-loaded polysiloxane polymer. 
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Preceramic Paper Derived Lightweight Ceramics 

B. Gutbrod, N. Travitzky, and P. Greil 

 

Objectives 

Preceramic paper offers a novel approach to process ceramics with high versatility of chemical 

composition and flexibility in shaping and lightweight product design. While the cellulose fiber 

network generated during papermaking 

provides excellent machinability, filler 

loading controls the paper-to-ceramic 

conversion via sintering or reaction 

infiltration. Compositional diagram 

(volume fractions) showing the range of 

preceramic paper compared to common 

writing paper. Arrows indicate 

compositional change upon paper-to-

ceramic conversion; initial fiber fraction 

may transform to fiber template porosity 

upon sintering in air (Fig. 1). This work 

aims to investigate the influence of partial replacement of bioorganic pulp fibers in Al2O3-loaded 

preceramic paper by inorganic short ZrO2 fibers on the pre-ceramic paper processing and 

mechanical properties of the resulting ceramics. Substitution of pulp fibers by ceramic fibers may 

reduce large, elongated pores templated by the bioorganic pulp fibers and thus, enhance design 

possibilities, improve microstructure and properties of the ceramic composites. The challenge is to 

find the limits of pulp fiber substitution by inorganic zirconia fibers which do not deteriorate the 

flexibility of the paper web required for paper processing and machining while improving the 

properties of the sintered ceramic products. 

 

Experimental Procedure 

Preceramic paper processing includes the preparation of an aqueous feedstock, filtration of the 

feedstock, and drying of the wet fiber web. Controlled flocculation in the feedstock suspension is 

induced by addition of retention aid chemicals in order to promote the formation of a filter cake 

during dewatering of the aqueous feed-stock. Single sheets of preceramic paper with a thickness of 

300–450 µm and loaded with 20–30 vol. % of a sub-micron ceramic filler (Al2O3) and short fibers 

Fig. 1: Composition of preceramic paper. 
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(ZrO2) were prepared from low 

concentrated aqueous suspensions. 

External pressure was applied to increase 

the packing density of the sheet. 

Lightweight structures of multilayer, 

corrugated and sandwich type were 

processed from the preceramic paper 

sheet and finally sintered in air at 

1600 C for 2 h (Fig. 2). 

Results 

Powder packing density in the paper sheet 

decreased with increasing amount of non-deformable zirconia fibres for highly deformable pulp 

fibres. Despite of the high stiffness of the inorganic ceramic fiber compared to the bioorganic pulp 

fiber the excellent shaping properties of the preceramic paper were retained. The fibres are 

uniformly distributed over the sheet cross section with the fibres preferentially orientated in the 

sheet plane (x-y plane). Post-pressing was demonstrated to achieve improved paper consolidation 

and a reduction of porosity which ultimately led to improved mechanical properties of the sintered 

ceramic products (Fig. 3). Thus, preceramic paper containing a zirconica fibre volume fraction of 

19 % sintered at 1600 °C attained a rupture strength measured by ball-on-three-ball loading of 137 

± 19 MPa (porosity 44 %) which after pressure consolidation of the paper increased to 200 ± 

Fig. 2: Lightweight structure design processed from 

preceramic paper. 

Fig. 3: Porosity of the sintered ceramic sheet versus degree of zirconia fibre substitution in the  pre- ceramic 

paper web consolidated with external pressure (left). Modulus of rupture measured by ball-on-three-ball 2D 

bending test (right). 
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54 MPa (porosity 28 %). Anisotropic shrinkage variation has mainly been associated with spatial 

variation of powder packing density, the orientation of the pore/solid interface, the alignment of 

anisotropic particles and the introduction of joining and bonding interfaces in multilayer packages. 

Substitution of pulp fibres by rigid ZrO2-fibers caused a reduced in-plane-shrinkage of 19 % while 

out-of-plane shrinkage perpendicular to the paper plane increased slightly to 34 %. 

 

Future Work 

It was shown, that porosity in the preceramic paper is a key factor for tailoring of the mechanical 

properties of the sintered ceramic product. Enhancement of porosity upon substitution of com-

pliant pulp fiber by rigid ceramic fiber, can be compensated by applying external pressure which 

may significantly improve the packing density of the preceramic paper preform. Ceramic fiber 

loaded preceramic paper might offer a versatile and economic approach to process light-weight 

ceramics with tailored macro- and microscopic porosities for a broad field of applications. 
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Printed Electronics 

Nadja Straue, Moritz Wegener and Andreas Roosen 

 

Objectives  

In the field of functional ceramics current research addresses colloidal processing of nano-sized 

powders for printed electronics based on particulate systems. Layers thicknesses and structure 

features of submicron size are desired, which cannot be achieved via screen printing process. Tape 

casting was used to generate very thin layers with thicknesses down to 500 nm and soft lithography 

and ink jet printing were tested to achieve miniaturized structures in the range of 10 µm and below. 

The combination of casting and printing was applied for the development of printed electronic 

devices like field effect transistors (FET) and electroluminescence lamps (EL). Transparent 

electrodes were processed from tin-doped indium oxide (ITO). Zinc oxide (ZnO) was used as a 

semiconductor. 

 

Experimental Procedure 

ITO and ZnO powders from Evonik Degussa GmbH, Germany with primary particle sizes below 

20 nm and agglomerated structures up to 100 nm in size were transferred to deagglomerated 

dispersions by treating the powder-ethanol mixtures in a tumbling 

mixer for 24 h. A low molecular carbon acid (CA) was used as 

dispersing agent whose optimal concentration was determined by the 

measurement of adsorption isotherms and viscosity in dependence 

on CA-concentration. For the preparation of casting slurries with 

shear thinning behaviour binder and plasticizer were added to the 

highly concentrated dispersion. After homogenization in a tumbling 

mixer, the slurries were screened and degassed to remove any coarse 

residues and dissolved gases. The slurries were cast onto a moving 

polymer carrier film, using a profiled rod bar or a doctor-blade 

casting head. For inkjet and softlithographic printing, inks of 

Newtonian flow behaviour were prepared. Inkjet printing was performed with a Dimatrix printer 

(USA). FET and EL devices were manufactured by soft lithographic microprinting. 

Fig. 1 TEM micrograph of 

ITO powder 
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Results 

Fig. 2 shows the image and a confocal microscopy plot of inkjet printed lines. With a distance of 

20 µm between each drop, a conductor line of  30 µm in width and 40 nm in thickness could be 

obtained. On the right side a typical profile of a different line is shown, which demonstrates that the 

lines exhibit relatively low roughness. Smaller structures like line and spaces of 2 to 10 µm could 

be achieved via softlithographic printing (Fig. 3). With MiMiC fine structures with a clean 

background could be generated, whereas µCP resulted in particulate inhomogeneities of the 

background. ZnO green tapes of 550 nm thickness were cast with the profile rod technique (Fig. 4). 

 

 

 

 FETs were manufactured by lamination of ZnO layer onto an oxidized silicon wafer and 

debindered at 500 °C to improve its conductivity. On top of this 

layer, source and drain 

were printed via 

MiMiC. These ITO 

structures exhibited a 

width of 30 µm, a gap 

of 5 µm and a thickness 
Fig. 5: Schematic drawing of a FET 

Fig. 6: EL (60 V, 600 Hz) 

Fig. 4: Cast ZnO layer of 550 nm 

thickness (profiled rod technique) 

64 µm 

0,4 µm 

Fig. 2: Inkjet printed ITO lines. Left: line width: 30 µm. Right: profile of ITO line. 

20 µm

Fig. 3: Softlithographic printing of ITO lines. L: MiMiC. R: µCP. 
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of 2.5 µm. Fig. 7 shows that the drain current can be controlled by the gate-source voltage, that the 

curves meet in 0-point, and that a plateau value is reached. The EL devices were manufactured by 

lamination of different green tapes onto a polymer sheet. Using the layer sequence PET film – ITO 

tape – ZnS:Cu tape (luminescence layer) – BaTiO3 tape (dielectric layer) – ITO tape – PET film, a 

flexible EL lamp could obtained (Fig. 6). 

 

Future Work 

In case of FETs, the oxidized silicon wafer will be replaced by a ZnO layer and a polymer 

dielectric layer. Optimization of the EL refers to decrease of the voltage in order to improved 

performance of the different functional layers. 
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Fig. 7: Electrical characterization of printed FET. Left: output 

characteristics. Right: transfer characteristic. 



 

Report 2011 Department of Material Science and Engineering, Glass and Ceramics, University of Erlangen-Nuremberg 

47 

3. PUBLICATIONS 

Papers 

(in alphabetical order) 

01/11 N. Da, A.A. Enany, N.Granzow, M.A. Schmidt, P.St.J. Russel, 

L. Wondraczek 

Interfacial reactions between tellurite melts and silica during the production of 

microstructured optical devices 

Journal of Non-Crystalline Solids 357(2011) 1558–1563 

DOI: 10.1016/j.jnoncrysol.2010.12.032 

02/11 N. Da, O. Grassmé, K.H. Nielsen, G. Peters, L. Wondraczek 

Formation and structure of ionic (Na, Zn) sulfophosphate glasses 

Journal of Non-Crystalline Solids 357 (2011) 2202–2206 

DOI: 10.1016/j.jnoncrysol.2011.02.037 

03/11 A. Dellert, A. Heunisch, A. Roosen 

The origin of anisotropic shrinkage in tape cast green tapes 

Int. J. Appl. Ceram. Technol. 8 (2011) 1312–1319 DOI: 10.1111/j.1744-

7402.2011.02665.x 

04/11 N. Douard, R. Detsch, R. Chotard-Ghodsnia, C. Damia, U. Deisinger, E. Champion 

Processing, physico-chemical characterisation and in vitro evaluation of silicon containing 

β-tricalcium phosphate ceramics 

Mat. Sc. Eng.: C 31 (2011) 531–539 DOI: 10.1016/j.msec.2010.11.008 

05/11 G. Gao, S. Reibstein, M. Peng, L. Wondaraczek 

Tunable dual-mode photoluminescence from nanocrystalline Eu-doped Li2ZnSiO4 glass 

ceramic phosphors 

Journal of Materials Chemistry, 21 (2011) 3156–3161 DOI: 10.1039/c0jm03273e 

06/11 G. Gao, R. Meszaros, M. Peng, L. Wondraczek 

Broadband UV-to-green photoconversion in V-doped lithium zinc silicate glasses and 

glass ceramics 

OPTICS EXPRESS 19 (2011) 312–318 DOI: 10.1364/OE.19.00A312 
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07/11 G. Gao, S. Reibstein, M. Peng, L. Wondraczek 

Dual-mode photoluminescence from nanocrystalline Mn2+-doped Li, Zn-aluminosilicate 

glass ceramics 

Phys. Chem. Glasses: Eur. J. Glass Sci. Technol. Part B 52 (2011) 1–4 

08/11 C. Gommes, N. Travitzky, W. Acchar, H. Birolis, D. Hotza 

Laminated object manufacturing of LZSA glass-ceramics 

Rapid Prototyping Journal 17/6 (2011) 424–428 

DOI: 10.1108/13552541111184152 

09/11 N. Granzow, S.P. Stark, M. A. Schmidt, A. S. Tverjanovich, L. Wondraczek 

Supercontinuum generation in chalcogenidesilica step-index fibers 

OPTICS EXPRESS 19 (2011) 21003–21010 DOI: 10.1364/OE.19.021003 

10/11 S. Gruber, R. N. Klupp Taylor, H. Scheel, P. Greil, C. Zollfrank 

Cellulose-biotemplated silica nanowires coated with a dense gold nanoparticle layer 

Materials Chemistry and Physics 129 (2011) 19–22 

DOI: 10.1016/j.matchemphys.2011.04.027 

11/11 K. Gutbrod, P. Greil, C. Zollfrank 

Carbon auto-doping improves photocatalytic properties of biotemplated ceramics 

Applied Catalysis B: Environmental 103 (2011) 240–245 

DOI: 10.1016/j.apcatb.2011.01.034 

12/11 B. Gutbrod, D. Haas, N. Travitzky, P. Greil 

Preceramic paper derived alumina/zirconia ceramics 

Adv. Eng. Mat. 13 (2011) 494–501 DOI: 10.1002/adem.201100017 

13/11 E. Hahn, J. Hum, J. Will, K. Zuo, D. Jiang, P. Greil 

Influence of Aggregated Powder Structures on Sintering Bahaviour of Multilayer 

Hydroxyapatite Laminates 

J. Ceram. Sci. Tech. 02 (2011) 61–68 DOI: 10.4416/JCST2010-00034 

14/11 E. Hahn, T. Fey, K. Zuo, D.-L.Jiang, P. Greil 

Residual Stress Strengthening in Layered Tricalcium Phosphate (TCP) Bioceramics 

J. Ceram.Sci. Tech., 02 (2011) 133–138 DOI: 10.4416/JCST2011-00005 
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15/11 V. Ischenko, Y.-S. Jang, M. Kormann, P. Greil, N. Popovska, C. Zollfrank, J. 

Woltersdorf 

The effect of SiC substrate microstructure and impurities on the phase formation in 

carbide-derived carbon 

Carbon 49 (2011) 1189–1198, DOI: 10.1016/j.carbon.2010.11.035 

16/11 E. Kamseu, B. Ceron, H. Tobias, E. Leonelli, M.C. Bignozzi, A. Muscio, A. Libbra 

Insulating behavior of metakaolin-based geopolymer materials assess with heat flux meter 

and laser flash techniques 

Journal of Thermal Analysis and Calorimetry (2011) 1–11 in Press 

DOI: 10.1007/s10973-011-1798-9 

17/11 C. Knieke, P. Vozdecky, A. Roosen, W. Peukert 

Verfahrenstechnische Fortschritte für die Herstellung neuer Materialien: Foliengießen aus 

Nanopartikeln 

Chemie Ingenieur Technik 83 (2011) 1–11, DOI: 10.1002/cite.201000138 

18/11 G. Lakshminarayana, L. Wondraczek 

Photoluminescence and energy transfer in Tb3+/Mn2+ co-doped ZnAl2O4 glass ceramics 

Journal of Solid State Chemistry 184 (2011) 1931–1938 DOI: 10.1016/j.jssc.2011.05.059 

19/11 K. Lorenz, S. Bauer, K. Gutbrod, J.P. Guggenbichler, C. Zollfrank 

Anodic TiO2 nanotube layers electrochemically filled with MoO3 and their antimicrobial 

properties 

Biointerphases 6 (2011) 1–6, DOI: 10.1116/1.3566544 

20/11 A.-K. Maier, L. Dezmirean, J. Will, P. Greil 

Three-dimensional printing of flash-setting calcium aluminate cement 

J. Mater Sci 46 (2011):2947–2954, DOI 10.1007/s10853-010-5170-4 

21/11 R. Melcher, N. Travitzky, C. Zollfrank, P. Greil 

3D printing of Al2O3/Cu–O interpenetrating phase composite 

Mater Sci 46 (2011) 1203–1210 DOI: 10.1007/s10853-010-4896-3 

22/11 R. Mezaros, R. Zhao, N. Travitzky, T. Fey, P. Greil, L. Wondraczek 

Three-dimensional printing of a bioactive glass 

Glass Technol.: Eur. J. Glass Sci. Technol. 52 (2011) 111–116 
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23/11 R. Meszaros, M. Wild, B. Merle, L. Wondraczek 

Flexural strength of PVD-coated float glass for architectural applications 

Glass Technol.: Eur. J. Glass Sci. Technol. A 52 (2011) 190–196 

24/11 D. Opdenbosch, G.F. Popovski, O. Paris, C. Zollfrank 

Silica replication of the hierarchical structure of wood with nanometer precision 

J. Mater. Res. 26 (2011) 1193–1201 DOI: 10.1557/jmr.2011.98 

25/11 J. Pedimonte, N. Travitzky, M. Korn, S. Kriegelstein, P. Greil 

Surface Modification of an Alumina-Based Bioceramic for Cement Application 

Advanced Engineering Materials 13 (2011) DOI: 10.1002/adem.201180004 

26/11 M. Peng, G. Dong, L. Wondraczek, L. Zhang, J. Qiu 

Discussion on the origin of NIR emission from Bi-doped materials 

Journal of Non-Crystalline Solids 357 (2011) 2241–2245 

DOI: 10.1016/j.jnoncrysol.2010.11.086 

27/11 M. Peng, N. Zhang. L. Wondraczek, J. Qiu, Z. Yang, Q. Zhang 

Ultrabroad NIR luminescence and energy transfer in Bi and Er/Bi co-doped germanate 

glasses 

OPTICS EXPRESS 19 (2011) 20799–20807 DOI: 10.1364/OE.19.020799 

28/11 S. Reibstein, L. Wondraczek, D. de Ligny, S. Krolikowski, S. Sirotkin, J.-P. Simon, 

V. Martinez, B. Champagnon 

Structural heterogeneity and pressure-relaxtion in compressed borosilicate glasses by in 

situ small angel X-ray scattering 

Journal of Chemical Physics 134 (2011) 204502-6 DOI: 10.1063/1.3593399 

29/11 L. Schlier, M. Steinau, N. Travitzky, P. Greil 

Ferrosiliochromium-Filled Polymer-Derived Ceramics 

Int. J. Appl. Ceram. Technol. 8 (2011)1–8 DOI: 10.1111/j.1744-7402.2011.02616.x 

30/11 L. Schlier, W. Zhang, N.Travitzky, P. Greil, J. Cypris, M. Weclas 

Macro-Cellular Silicon carbide Reactors for Nonstationary Combustion Under Piston 

Engine-Like Conditions 

Int. J. of App. Cer. Tec. 8 (2011) 1237–1245 DOI: 10.1111/j.1744-7402.2010.02591.x 

31/11 M. Schmidt, L. Wondraczek, H.W. Lee, N. Granzow, N. Da, P.S.J. Russell 

Complex Faraday Rotation in Microstructured Magneto-optical Fiber Waveguides 
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32/11 M. Schmirler, T. Knorr, T. Fey, A. Lynen, P. Greil, B.J.M. Etzold 

Fast production of monolithic carbide-derived carbons with secondary porosity produced 

by chlorination of carbides containing a free metal phase 

Carbon 49 (2011) 4359–4367 DOI: 10.1016/j.carbon.2011.06.013 

33/11 N. Straue, S. Prado, S. Polster, A. Roosen 

Profile rod technique: Continuous manufacture of ceramic green tapes and coatings with 

submicron thickness demonstrated for nano particulate ZnO powders 

J. Amer. Ceram. Soc. 94 (2011) 1698–1705 DOI: 10.1111/j.1551-2916.2010.04302.x 

34/11 P. Vozdecky, A. Roosen, Q. Ma, F. Tietz, H.P. Buchkremer 

Properties of Tape-Cast Y-substituted Strontium Titanate for Planar Anode Substrates in 

SOFC Applications 
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T. Fey 

Using Supercritical Carbon Dioxide for Physical Foaming of Advanced Polymer 
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Towards Ultrastrong Glasses 
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37/11 A. Wonisch, P. Polfer, T. Kraft, A. Dellert, A. Heunisch, A. Roosen 

A Comprehensive Simulation Scheme for Tape Casting: From Flow Behavior to 

Anisotropy Development 
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Photoluminescence of Mn2+ Centers in Chalcohalide Glasses 
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39/11 D.C. Yu, S. Ye, M.Y. Peng, Q.Y.Zhang, J. Wang, L. Wondraczek 

Efficient near-infrared downconversion in GdVO4:Dy3+ phosphors for enhancing the 

photo-responanse of solar cells 
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40/11 D.C. Yu, X.Y.Huang, S. Ye, M. Y. Peng, Q. Y. Zhang, L. Wondraczek 

Three-photon near infrared quantum splitting in β-NaYF4:Ho3+ 

Applied Physics Letters 99 (2011) 161904-1–161904-3 DOI: 10.1063/1.3652916 
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Interfacial reactions between tellurite melts and silica during the 
production of microstructured optical devices 
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Formation and structure of ionic (Na, Zn) sulfophosphate glasses 
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The Origin of Anisotropic Shrinkage in Tape-Cast Green Tapes 
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Processing, physico-chemical characterisation and in vitro 
evaluation of silicon containing beta-triclcium phosphate 
ceramics 
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Tunable dual-mode photoluminescence from nanocrystalline Eu-
doped Li2ZnSiO4 glass ceramic phosphors 
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Broadband UV-to-green photoconversion in V-doped lithium zinc 
silicate glasses and glass ceramics 
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Dual-mode photoluminescence from nanocrystalline Mn2+-doped 
Li,Zn-aluminosilicate glass ceramics 
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Laminated object manufacturing of LZSA glass-ceramics 
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Supercontinuum generation in chalcogenidesilica step-index 
fibers 
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Carbon auto-doping improves photocatalytic properties of 
biotemplated ceramics 
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The effect of SiC substrate microstructure and impurities on the 
phase formation in carbide-derived carbon 
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Insulating behavior of metakaolin-based geopolymer materials 
assess with heat flux meter and laser flash techniques 

 
  



 Papers 

Report 2011 Department of Material Science and Engineering, Glass and Ceramics, University of Erlangen-Nuremberg 

65 

Verfahrenstechnische Fortschritte für die Herstellung neuer 
Materialien – Foliengießen aus Nanoartikeln 
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Photoluminescence and energy transfer in Tb3+/Mn2+ co-doped 
ZnAl2O4 glass ceramics 
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Anodic TiO2 nanotube layers electrochemically filled with MoO3 
and their antimicrobial properties 
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Three-dimensional printing of flash-setting calcium aluminate 
cement 
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3D printing of Al2O3/Cu–O interpenetrating phase composite 
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Three-dimensional printing of a bioactive glass 
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Flexural strength of PVD-coated float glass for architectural 
applications 
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Silica replication of the hierarchical structure of wood with 
nanometer precision 
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Surface Modification of an Alumina-Based Bioceramic for Cement 
Application 
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Discussion on the origin of NIR emission from Bi-doped materials 
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Ultrabroad NIR luminescence and energy transfer in Bi and Er/Bi 
co-doped germanate glasses 

 

  



Publications 

Report 2011 Department of Material Science and Engineering, Glass and Ceramics, University of Erlangen-Nuremberg 

76 

Structural heterogeneity and pressure-relaxtion in compressed 
borosilicate glasses by in situ small angel X-ray scattering 
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Ferrosilicochromium-Filled Polymer-Derived Ceramics 
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Macro-Cellular Silicon carbide Reactors for Nonstationary 
Combustion Under Piston Engine-Like Conditions 
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Complex Faraday Rotation in Microstructured Magneto-optical 
Fiber Waveguides 
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Fast production of monolithic carbide-derived carbons with 
secondary porosity produced by chlorination of carbides 
containing a free metal phase 
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Profile Rod Technique: Continuous Manufacture of 
submicrometer 
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Properties of tape-cast Y-substituted strontium titanate 
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How Degradation of Calcium Phosphate Bone Substitute 
Materials 
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Using Supercritical Carbon Dioxide for Physical Foaming of 
Advanced Polymer Materials 
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Towards Ultrastrong Glasses 
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A Comprehensive Simulation Scheme for Tape Casting: From 
Flow Behavior to Anisotropy Development 
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Photoluminescence of Mn2+ Centers in Chalcohalide Glasses 
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Efficient near-infrared downconversion in GdVO4:Dy3+ phosphors 
for enhancing the photo-responanse of solar cells 
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Proceedings 

D. Möncke, D. Palles, N. Zacharias, M. Kaparou, M. Papageorgiou, A. Oikonomou, E.I. 

Kamitsos, L. Wondraczek 

Chemical and Spectroscopic Investigation of a Greek Glass Archaeological Collection Spanning 

the Mycenaean to Roman Period as Probed by SEM/EDS, IR and Raman Techniques 

Int. Symp.: History, Technology and Conservation of Ancient Metal, Glasses and Enamels, 16–19 

November 2011, Athens, Greece, submitted to Proceedings). 

 

Andreas Roosen, Martin Rauscher and Nadja Straue: 

Printing of Particulate Structures in the Micrometer Range for Microelectronic Application 

Proc. 12th Annual Meeting of International Union of Materials Research Societies (IUMRS) 2011, 

Taipei, Taiwan, 19 – 22 September 2011, paper 465 

 

Books 

X. Yin, N. Travitzky, P.Greil 

Reactive Infiltration Processing of Ti3AlC2 and Ti3SiC2-Based Composites 

Chapter 3 in: MAX Phases: Microstructure, Properties and Applications 

ISBN 978-1-61324-182-0 Editors: It-Meng Low and Yanchun Zhou, pp. 

© 2011 Nova Science Publishers, Inc. 

 

Patents 

B. Faltus, J. Gegner, P. Greil, H. Herbst, J. Hofmann, L. Schlier, N. Travitzky, H. Velde 

Rollkörper 

Ger. Offen. (2011) 2011E00143 DE 

B. Faltus, J. Gegner, P. Greil, H. Herbst, J. Hofmann, L. Schlier, N. Travitzky, H. Velde 

Keramikrollen und Keramikliner 

Ger. Offen. (2011) 2011E00142 DE 
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B. Faltus, J. Gegner, P. Greil, H. Herbst, J. Hofmann, L. Schlier, N. Travitzky, H. Velde 

Gleitringe für Gleitringdichtungen aus polymerabgeleiteter Keramik 

Ger. Offen. (2011) 2011E00394 DE 
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4. CONFERENCES, WORKSHOPS, SEMINARS, LECTURES, 
AWARDS 

 

German-Japanese Seminar on Advanced Ceramic Materials 

Established in 2010 the cooperation between the Friedrich-Alexander University of Erlangen-

Nuernberg (FAU) and the Nagoya Institute of Technology (NITech) centres on education and 

research in the field of advanced ceramic materials. Topic areas of joint research and training 

activities include biomaterials, electric functional materials, environmental and engineering 

materials. Until November 2011 eight students and faculties from NITech and four from FAU have 

visited the partners laboratories for short term up to several months. 

In March 2011 the 1st joint seminar on advanced ceramic materials was organized at Erlangen. The 

2nd seminar took place from November 24–25, 2011 and presented more than twenty oral and 

poster contributions from young researchers and students of NITech and FAU. Microstructure 

design, processing and property optimization of advanced ceramics to be applied in regenerative 

medicine, energy conversion, and environmental protection were discussed. 

  

Poster presentation in the technical hall 
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We want to thank all participants contributing to the seminar program and our faculty colleagues 

from NITech and FAU for actively supporting the exchange program. The international offices 

staff of both universities is acknowledged for their organizational help. Finally we want to express 

our gratitude to the financial support provided from JSPS (Japan) and from DFG (Germany) for 

making possible the stimulating cooperation. 

 

Conferences organised by members of the Institute 

A. Roosen 

Member of the Program Committee and Session Chair, Annual Meeting of the Deutsche 

Keramische Gesellschaft, Saarbrücken, 28th–30th March 2011 

A. Roosen 

Session Chair, 7th International Conference and Exhibition on Ceramic Interconnect and 

Ceramic Microsystems Technologies, San Diego, CA, USA, 05th–7th April 2011 

A. Roosen 

Chair of the Topical Symposia “Multilayer Ceramics”, 12th Conference of the European 

Ceramic Society, Stockholm, Sweden, 19th–23rd June 2011 

A. Roosen 

General Chair of the DKG-Symposium „Characterization in Ceramics Processing: From 

Powders to Green Bodies“, Erlangen, Germany, 29th–30th November 2011 

A. Roosen 

Member of the Program Committee and Session Chair, Workshop on “Handling of 

Highly-Viscous Systems”, Eisenach, Germany, 8th–10th October 2011 

N. Travitzky 

Symposium Organiser: „Additive Manufacturing with advanced materials“, EUROMAT 

2011 12th–15th Sept. Montpellier, France. 
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Science Night 

Science Night (Lange Nacht der Wissenschaften) on October 22nd, 2011 involved a large number 

of institutes in the region of Erlangen, Fürth and Nuremberg. From 6 pm up to 1 am the department 

of material science opened the lab doors to show interested public exclusive experiments and latest 

research results in a common way. The Chair of Glass and Ceramics offered the following 

attractions: 

 3D-movie with red/green glasses on cellular ceramic structures 

 Use of ultrasonic sensor application in a racing course with remote motor racing cars 

 Two glass artists showed their fantastic handcraft in blowing beautiful glass ware. 

The technical hall, was illuminated red and green and Prof. Zollfrank’s band was playing music. 

 
  

Gathering audience of interested visitors in the institute's technical hall. 
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Workshops 

 

4th Advanced Training Course on “Tape Casting and Ceramic Multilayer Technology”, University 

of Erlangen, 15th February 2011 

 

The ceramic multilayer technology offers a number of opportunities for the manufacture of 

miniaturized and highly integrated parts, layered composite materials as well as complex 3D 

shapes. The aim of the training course was to explain and demonstrate the manufacture of green 

tapes. The interrelation between the characteristics of the green tape and the subsequent processing 

steps were explained (punching, metallization, stacking, lamination, binder burn out and sintering).  

 

Prof. Andreas Roosen, University of Erlangen-Nuremberg, Institute of Glass and Ceramics: 

Ceramics Multilayer Technology and typical products 

 

Dipl.-Ing. Stefan Schäfer, University of Erlangen-Nuremberg, Institute of Particle Technology: 

Dispersion process. 

 

Dipl.-Ing. Nadja Straue, University of Erlangen-Nuremberg, Institute of Glass and Ceramics: 

Preparation of tape casting slurries 

 

Dipl.-Ing. (FH) Ingo Götschel, University of Erlangen-Nuremberg, Institute of Glass and 

Ceramics: Tape casting process 

 

Dipl.-Ing. Armin Dellert, University of Erlangen-Nuremberg, Institute of Glass and Ceramics: 

Drying process and green tape properties 

 

Dr. Torsten Rabe, BAM, Berlin: Punching and structuring 

 

Dipl.-Ing. (FH) Frieder Gora, W.C. Heraeus, Hanau: Metallisation via screen printing 
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Prof. Andreas Roosen, University of Erlangen-Nuremberg, Institute of Glass and Ceramics: 

Stacking and lamination  

 

Dipl.-Ing. Michael Beck, University of Erlangen-Nuremberg, Institute of Glass and Ceramics: 

Binder burnout and co-firing  

 

Dr. Michael Frank, Kuraray Europe GmbH, Frankfurt am Main: Mowital, a binder for ceramic 

tape casting 
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Invited Lectures 

A. Dellert (V), A. Roosen 29.11.11 

Messung von Trocknungsspannungen an Schichten über die Durchbiegung flächiger 

Substrate 

DKG-Symposium „Characterization in Ceramics Processing: From Powders to Green 

Bodies“, Erlangen, Germany 

T. Fey  30.10.11 

Cellular Ceramics 

Bremen Gradporenet, Bremen 

T. Fey, B. Ceron-Nicolat, P. Greil 23.01.11 

Cell-size effect in cellular Ceramics 

35th International Conference and Exposition on Advanced Ceramics and Composites, 

Daytona Beach, Florida 

T. Fey, R. Kaiser, P. Greil 28.03.11 

Berechnung von Packungsdichten (Lee/McGeary/Dinger/Funk) - Vorstellung eines .NET-

basierenden Softwaretools 

DKG-Jahrestagung 2011, Saarbrücken 

P. Greil 02.05.11 

Rapid Prototyping von Keramik 

University of Jena, Material Sciences Colloquium 

P. Greil 21.06.11 

Advancements in Polymer-Filler Derived Ceramics 

ECerS XII Stockholm, Sweden 

P. Greil 25.10.11 

Design and generic principles of self-healing ceramic materials 

DGM Symposium High Performance Ceramics, Karlsruhe, Germany 

D. Möncke, A. Herrmann, D. Ehrt, M. Friedrich, N. Da, L. Wondraczeck, I. Konidakis, E.I. 

Kamitsos 06.10.11 

Einbau und Bindungsverhältnisse des Indikatorions Mn2+ in verschiedensten Gläsern – 

Korrelation von EPR und Fluoreszenz-Spektroskopie 

Sitzung des Fachausschusses I "Physik und Chemie des Glases“, Erlangen, Germany 
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D. Möncke, D. Ehrt 04.09.11 

Photo-Ionization of Transition Metal doped Glasses 

The International Conference on the Chemistry of Glasses and Glass-Forming Melts in 

celebration of the 300th anniversary of the birth of Mikhail Vasilievich Lomonosov”, 

Oxford, England 

D. Möncke, D. Ehrt, E.I. Kamitsos 21.08.11 

Spectroscopic Study of Manganese-Containing Borate and Borosilicate Glasses: Cluster 

Formation and Phase Separation 

Borate 7 “7th International Conference on Borate Glasses, Crystals, and Melts”, Halifax, 

Canada 

D. Möncke, D. Palles, E.I. Kamitsos, L. Wondraczek, N. Zacharias,M. Papageorgiou, M. 

Kaparou, A. Oikonomou 25.09.11 

Glass Structure of Historic Greek samples from the Mycenaean to Roman Period probed by 

Infrared and Raman Spectroscopy 

The Fifth Balkan Conference on Glass Science and Technology and the 17th Conference 

on Glass and Ceramics, Nessebar, Bulgaria 

D. Möncke, D. Palles, N. Zacharias, M. Kaparou, M.Papageorgiou, A. Oikonomou, E. I. 

Kamitsos, L. Wondraczek 06.11.11 

Chemistry, Structural and Technological Examination of a Greek Glass Archaeological 

Collection Spanning from the Mycenaean to Roman Period probed by SEM/EDS, IR and 

Raman Spectroscopy 

International Symposium „History, Technology and Conservation of Ancient Metal, 

Glasses and Enamels“6-19 November 2011, Athens, Greece 

A. Roosen (V), A. Dellert 29.11.11 

Partikelformanalyse und deren Bedeutung für die Ermittlung von Schwindungsanisotropien 

DKG-Symposium „Characterization in Ceramics Processing: From Powders to Green 

Bodies“, Erlangen, Germany 

A. Roosen (V), I. Götschel 09.12.11 

Nutzung des Foliengießverfahrens  zur Herstellung mehrlagiger Feuerfest- 

Verbundwerkstoffe 

2nd Freiberger Feuerfestforum, Freiberg, Germany, 9th December 2011 

A. Roosen (V), P. Vozdecky 08.10.11 

Verarbeitung nanoskaliger Partikel zu keramischen Folien 
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Workshop on “Handling of Highly-Viscous Systems”, Eisenach, Germany 

A. Roosen 07.11.11 

Progress in Tape Casting and Multilayer Processing of Ceramic Materials 

Workshop on “Optimized Processing of Multimaterial Architectures”, Risø, Denmark 

A. Roosen 19.06.11 

Particle orientation in tape cast products and its impact on shrinkage 

12th Conference of the European Ceramic Society, Stockholm, Sweden 

A. Roosen 19.09.11 

Printing of Particulate Structures in the Micrometer Range for Microelectronic 

Applications 

12th Annual Meeting of International Union of Materials Research Societies (IUMRS) 

Taipei, Taiwan 

A. Roosen 23.09.11 

Tape Casting and Printing as Combinable Techniques to Manufacture Electronic Devices 

Colloquium at Cheng-Kung University, Tainan, Taiwan 

A. Roosen 27.07.11 

Drucktechnische Herstellung von partikulären Strukturen im Mikrometer-Bereich 

Wissenschaftliches Kolloqium, KIT, Karlsruhe 

N. Straue (V), A. Roosen 27.10.11 

Die Viskosität: ein entscheidender Parameter bei der Rezepturentwicklung in der Keramik. 

5th Workshop Rheology of the chair “Polymer Science”, University of Erlangen-

Nuremberg 

N. Straue 12.01.11 

Keramische Prozesstechnik und ihr Anwendungspotential im Bereich der gedruckten 

Elektronik 

Seminar of the Chair “Multiscale Simulation of Particulate Systems”, University of 

Erlangen-Nuremberg, Erlangen 

N. Travitzky 07.11 

Additive Manufacturing of Complex Ceramic Parts 

Workshop: “Additive manufacturing of ceramic components”, Rheinbach, Germany 
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Awards 

V. Bürger (supervised by A. R. Boccaccini & L. Wondraczek) 

Effect of residual stresses on bioactive glass bioreactivity. M.Sc.-Thesis, 

Oldfield-Award (joint 1st): Award presented at SGT Annual Meeting, Oxford, UK 

N. Da 

STIBET-fellowship (6 months), DAAD 

U. Deisinger, K. Schindler, A. Roosen 

Fabrication of complex ceramic 3D structures with internal channels by using cold low pressure 

lamination 

Poster Award, “Multilayer Ceramics”, ECERS, Stockholm, Sweden 

S. Krolikowski, S. Reibstein, K. Nielsen, L. Wondraczek 

Viscosity-temperature-pressure dependence in low-melting glasses 

AFPG9 Travel Award to Attend the 9th Conference on Advances in Fusion and Processing of 

Glasses, presented at the conference, Cairns, Australia 

K.H. Nielsen, N. Da, S. Reibstein, S. Krolikowski, D. de Ligny, B. Champagnon, S. Sirotkin, J.-P. 

Simon, O. Grassme, G. Peters, L. Wondraczek 

Struktur-Eigenschaftsbeziehungen in ionischen Sulfophosphatgläsern 

Best Poster Award (2nd): 85. Glastechnische Tagung, Saarbrücken 

S. Reibstein, D. De Ligny, S. Krolikowski, S. Sirotkin, J.-P. Simon, H. Behrens, B. Champagnon, 

L. Wondraczek 

Heterogeneity and structural relaxation of compressed borate-silicate glasses. 

DAAD Travel Grant to Attend the 7th International Conference on Borate Glasses, Crystals, and 

Melts, Halifax, Canada 

A. Roosen 

Partikelformanalyse und deren Bedeutung für die Ermittlung von Schwindungsanisotropien 

cfi-Best Paper-Award, DKG-Symposium „Characterization in Ceramics Processing: From 

Powders to Green Bodies“, Erlangen, Germany, 29th–30th November 2011 
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N. Straue 

Continuous Manufacture of Submicron Thick Ceramic Green Tapes and Coatings Demonstrated 

for TCO Nano Particles 

Best Student Paper Award, 7th International Conference and Exhibition on Ceramic Interconnect 

and Ceramic Microsystems Technologies, San Diego, CA, USA, 5th–7th April 2011 

A. Winterstein (supervised by L. Wondraczek & H. Ebendorff-Heidepriem) 

Development of Optically Active Germanate Glasses for Photonic Crystal Fibres, M.Sc.-Thesis 

Oldfield-Award (2nd) Award presented at SGT Annual Meeting, Oxford, UK 

Dr. Y. Gueguen 

Professor Position, Université de Rennes1, Rennes, France 

W. Zhang 

CRC-fellowship (12 months) to conduct research on glasses for solar spectral conversion Chinese 

Research Council 2011 
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5. ADDRESS AND MAP 
Department of Materials Science - Glass and Ceramics 

Friedrich-Alexander University of Erlangen-Nuremberg 

Martensstr. 5 

91058 Erlangen, GERMANY 

Phone:  ++49-(0) 9131-852-7543 (Secretary) 

Fax:  ++49-(0) 9131-852-8311 

E-mail:  ww3@ww.uni-erlangen.de 

Internet: http://www.glass-ceramics.uni-erlangen.de/ 

 

 

By car: 

Highway A3 exit Tennenlohe; 

direction to Erlangen (B4). 

Follow the signs „Universität 

Südgelände“. 

After junction „Technische 

Fakultät“ please follow the map. 

 

By train: 

Railway station Erlangen. 

Bus line No. 287 direction 

„Sebaldussiedlung“. 

Bus Stopp „Technische Fakultät“. 

50 meters to a layout plan; search 

for „Institut für Werkstoffwissen-

schaften“. 

 

http://www.glass-ceramics.uni-erlangen.de/Home/contact.htm 
 

http://www.glass-ceramics.uni-erlangen.de/
http://www.glass-ceramics.uni-erlangen.de/Home/contact.htm
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Institute of Advanced Materials and Processes (ZMP) 

Dr.-Mack-Strasse 81 

Technikum, Ebene 3 

D-90762 Fürth 

Tel.:  ++49-(0) 911-950918-10 

Fax:  ++49-(0) 911-950918-15 

Internet: http://www.zmp.uni-erlangen.de/ 

 

http://www.zmp.uni-erlangen.de/anfahrt/ 

  

http://www.zmp.uni-erlangen.de/
http://www.zmp.uni-erlangen.de/anfahrt/
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Pratum Fürth 

Friedrich-Alexander University of Erlangen-Nuremberg 

Dr. Mack Str. 77 

D-90762 Fürth  



Impressum 

Report 2011 Department of Material Science and Engineering, Glass and Ceramics, University of Erlangen-Nuremberg 

104 

6. IMPRESSUM 
 

Peter Greil 

Department of Materials Science – Institute of Glass and Ceramics 

Martensstraße 5 

91058 Erlangen 
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