Robert Vaflen, Forschungszentrum Jiilich GmbH
Title: “Manufacture and testing of advanced environmental barrier coatings”

Authors: Robert VaBen'?, Emine Bakan', Daniel Emil Mack', Dmitry Naumenko?, Olivier
Guillon'*

'Forschungszentrum Jiilich GmbH, Institute of Energy and Climate Research: Materials
Synthesis and Processing (IEK-1), Jiilich, Germany.

2 Institut fiir Werkstoffe, Ruhr-Universitit Bochum, Bochum, Germany

3 Forschungszentrum Jiilich GmbH, Institute of Energy and Climate Research: Materials
Structure and Function of Materials (IEK-2), Jiilich, Germany

4Jiilich Aachen Research Alliance, JARA-Energy, Germany

Keywords: atmospheric plasma spraying, ytterbium disilicate, water vapor recession

Abstract:

The paper will describe recent results on the APS deposition and characterization of advanced
EBCs based mainly on YbDS. Here the impact of processing conditions on crack formation
will be discussed. Results of thermogravimetric measurements of SiC samples coated with
silicon bond coat and dense ytterbium disilicate topcoat will give insight in the protection of
the silicon bond coat from oxidation by the top layer. The comparison with samples only coated
with a silicon bond coat showed a reduced oxidation rate of the sample revealing the low
permeation rate of the top coat. In addition, the effect of the heat treatment of the topcoat on
the oxidation rate of the bond coat will be shown.

Finally, advanced characterization tools for investigating water vapor recession will be shown.
In addition to furnace tests performed under slow flowing water vapor, the gas burner test rigs
already allow testing with higher gas velocities (above 10m/s). The highest gas velocities are
available with our high velocity oxygen fuel (HVOF) torch. The impact of the different test
conditions on the recession rates will be discussed.
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