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Investigation of the radiation resistance and optical
properties of new composite thermal barrier coatings.
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Improved thermal barrier coatings (TBCs) will enable future gas turbines to operate at higher gas tempera-
tures [1]. Considerable effort is being invested, in identifying new materials with even better performance
than the current industry standard, yttrium stabilized zirconia (YSZ) [2]. Turbines should operate at as high
temperature as possible to maximize their efficiency. Until about 15 years ago, relentless increases in oper-
ating temperatures were achieved through improved alloy design, the development of blades composed of
textured microstructures and subsequently single crystals, and internal cooling by air flow through internal
channels cast into the component. More recently increase in operating temperatures have been enabled by
deposition of TBCs on high-temperature gas turbine components. Rare-earth silicates have been identified
as a class of low-thermal conductivity ceramics for possible use in TBCs for gas-turbine engine applications.
They are also supposed to be applied in spacecrafts as protective layer against heat. The operation of space-
crafts in cosmic conditions in turn suggests long-lasting irradiation with cosmic rays, particularly with MeV
energy range protons, electrons and neutrons [3]. Therefore, it is very important to investigate the behavior
of such barrier coatings under irradiation conditions. The aim of our work is to investigate the radiation re-
sistance of TBCs based on silicate compounds obtained by a new method (hydrothermal microwave) by using
high-energy electron, proton and neutron beam irradiation. For this purpose various silicates prepared by
hydrothermal microwave method were irradiated with 20 MeV electrons, l8 MeV protons and neutron with
doses 1013-1017 particle/cm2. The diffuse reflectance and absorption measurements of materials before and
after irradiation indicated that the samples have a high radiation resistance. X-ray diffraction analysis (XRD)
suggested that the samples after proton and neutron irradiation maintain the crystalline structure.
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