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ABSTRACT: Polymer-derived non-oxide ceramics are candidate materials for various applications
especially in the high-temperature regime above 1200°C, where conventionally liquid-phase sintered
. ceramics start to fail due to softening of their glassy grain boundary phase. The polymer-to-ceramic
approach uses high-purity educts from polymer chemistry. It allows for an additive-free synthesis of
ceramic materials and thus avoids the presence of glassy grain boundary phases in the body. In this
work, the oxidation behaviour of poly(hydridomethyl)silazane NCP200-derived ceramic materials is
investigated in more detail. Therefore, after standardised crosslinking and ceramisation the amorphous
ceramic material was milled and sieved to a powder fraction with r < 32um. These powders with high
- surface-to-volume ratio were isothermallv oxidised for 20 h using a TGA at temperatures between
1000°C and 1500°C in steps of 100K, each a sample of approx. 120mg in an alumina crucible.
Preliminary results on the oxidation behaviour of the specimens are reported and the mechanisms of
oxidation are outlined.
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1. INTRODUCTION

Non-oxide ceramics are of ongoing interest for applications under thermo-mechanical loads and
severe environmental conditions. The high-temperature oxidation resistance of silicon-based non-
oxide ceramics depends on the formation of protective oxide scales. Polymer-derived non-oxide
ceramics are promising candidate materials for high-temperature applications, as they are free of
oxide-based grain boundary phases failing service due to softening at considerably lower temperatures
as the non-oxide material itself. Furthermore, silicon carbonitrides (SICN) are a class of materials that
show extremely high glass transition temperatures in the range of 1500°C, slow rates of crystallisation

and extraordinary high creep resistance [1].

" Asides the thermal load, usually environments with aggressive gases and possible corrosive
‘deposits are encountered. The most obvious corrosive constituent of hot gasses in combustion
environments like from energy conversion machines are oxygen, water, and oxides of carbon as well
as nitrogen. Most studies focus on oxidation behaviour in pure oxygen and dry or wet air. Early
Oxidation experiments of polymer-derived SiCN materials investigated the influence of the
microstructure on oxidation behaviour [2] and oxidation kinetics [3]. First oxidation experiments
‘employing a solid amorphous ceramic body of low open porosity obtained from the
poly(hydridomethyl)silazane NCP200 at 1500°C, revealed the formation of a self-passivating surface
1ayer [4]. A consecutive study on disk-shaped- as well as powdered NCP200-derived samples at
1350°C in ambient air reported parabolic oxidation behaviour and phenomenological similarities to
the oxidation behaviour of reaction-bonded silicon nitride (RBSN) [5].
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