Additive Manufacturing of Polymer-Derived Ceramics at NRC Canada: Toward variable-
composition and difficult-to-print ceramics

Preceramic polymers enable both the use of polymer processing and shaping methods, and
molecular-level control over the composition of the resulting polymer-derived ceramics (PDCs).
While slurry-based 3D printing methods — using high-resolution printing approaches based on
photopolymerization with ceramic particle suspensions in a sacrificial resin binder — have proven
effective for ceramics such as alumina, a PDC approach can be particularly advantageous for
compositional flexibility and for dark ceramics, which are otherwise difficult to print by such
methods. Here we show 3D printing of preceramic polymers using digital light processing to
achieve ceramic structures with complex lattice geometries. A range of compositions have been
achieved to date, including silicon-based, non-oxide ceramics. The structures exhibit fine features,
low porosity, stability above 1500 °C and good performance under compression, demonstrating the
potential of the approach for a broader range of difficult-to-print ceramic compositions.
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