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Preceramic polymers are precursors for ceramic phases of different composition. They convert
into nano-structured ceramic materials in the system Si(X)OCN (with X = Al, Ti, Zr, etc.), also
called PDCs or Polymer-Derived-Ceramics, by high temperature pyrolysis. The resulting materials
can have useful structural and functional properties.
This talk will discuss the fabrication of (mainly) porous structures starting from pure preceramic
polymers (e.g. silicone resins) or silicone resins plus reactive fillers to produce advanced silicate
ceramic phases, including bioceramics and Ceramic Matrix Composites, suitable for different
potential applications.
Different types of additive 3D manufacturing techniques were employed, including: a) direct
printing using a fused deposition printer (FDM); b) direct printing using an ink extrusion printer
(DIW); c) indirect printing using a powder bed-based printer (BJ); d) indirect printing using a
stereolithographic printer (DLP); e) indirect printing with sub-micron resolution using 2 Photon
Polymerization fabrication (TPP).
Furthermore, we developed a novel hybrid approach to fabricate SiOC ceramic structures with
feature sizes ranging from sub-micron to millimeter size, by combining 3D macrostereolithography (DLP) with 2-Photon-Polymerization (TPP).
Finally, we are currently using silicone elastomers to fabricate simple shapes that can be further
processed into complex architecture by post-printing folding and pyrolysis, as well as sacrificial
fillers to generate components with multi-modal porosity.
Advantages and disadvantages of the different processing techniques employed, in relation to the
use of preceramic polymers, will be discussed, and examples of produced and characterized porous
structures for potential use in different applications will be presented.
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Polymer-derived ceramics (PDCs) have been addressed in the last decades and were shown to
possess intriguing properties which make them excellent candidates as structural and
(multi)functional materials. PDCs can be synthesized via polymer-to-ceramic conversion of
suitable single-source precursors, leading in a first step to amorphous single-phase materials,
which subsequently undergo phase separation and crystallization processes to furnish bi- or multiphase ceramic nanocomposites. In the present talk, the conversion of the single-source precursors
into PDC, which are of amorphous nature, as well as subsequent phase separation and
crystallization processes occurring at high temperatures will be addressed. Special emphasis will
be set on describing the intimate relationship between the molecular architecture of the singlesource precursors and the phase composition / microstructural features of the resulting PDCs.
Preparative concepts for the knowledge-based design of PDCs with tailored phase compositions
and property profiles as well as selected examples for structural and functional nanocomposite
materials for energy-related and biomedical applications will be highlighted and discussed.
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