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Improved thermal barrier coatings (TBCs) will enable future gas turbines to operate at higher
gas temperatures. Considerable effort is being invested in identifying new materials with even better
performance than the current industry standard, yttrium-stabilized zirconia (YSZ). TBCs are also
supposed to be applied in spacecrafts as protective layer against heat. The operation of spacecrafts
in cosmic conditions in turn suggests continuous irradiation with cosmic rays, particularly with
MeV-energy protons, electrons and neutrons. Therefore, it is very important to investigate the
behavior of such barrier coatings under irradiation conditions. In this work, we investigate the
radiation resistance of TBCs based on silicate compounds obtained by a hydrothermal microwave
method by using proton and neutron beam irradiation. For this purpose, zinc silicates and cerium-
doped zinc silicates were irradiated with 18-MeV protons with doses 10**—10'% cm™?2 and neutrons
with doses 10'%, 10'® cm™2. The diffuse reflectance measurements and X-ray diffraction analysis
(XRD) of materials before and after irradiation indicated that the samples have high radiation
resistance, and the samples maintain the crystalline structure.

YcoBepuieHcTBoBaHHble TepMoOapbepHble NOKpeITHS (TBIT) nossossiT B GynylieM rasoBbIM TYp-
6uHaM paboTaTh NpH 6oJiee BBHICOKHMX TeMIepaTypax rasa. 3HauUTesbHblE YCHUJINS NPUJIAraioTcs AJs
BbISIBJIEHHS] HOBbIX MaTepHaloB C elle GoJjlee BBICOKUMH XapaKTePHCTHKaMH, uyeM TeKYLIHH oTpac-
JIeBOH CTaHAApT — UMPKOHHUH, cradunusupoBaHHbN urtpueM (YSZ). TBII takxe mpexmnosaraercs
NPUMEHATh B KOCMHUYECKHX alNapaTax B KauecTBe 3alUTHOTO CJOs OT HarpeBa. DKCIIyaTalHs Koc-
MHUYeCKHX alNapaToB B KOCMHMYECKHX YCJIOBHSX, B CBOI Oouepe/b, NpeirnosaraeT HelpepblBHOE 00-
JydeHHe KOCMHYeCKHMH Jy4aMH, B YaCTHOCTH MPOTOHAMH, 3JeKTPOHAMH M HEHTPOHAMHU C 3Hepruei
M>5B. TlostoMy o4eHb BaXKHO HUCCJIENOBATb MNOBeAEHHEe TaKUX OapbepHbIX MOKDPBITHH B yC/IOBUAX 00-
Jaydenus. B naHHoH paGoTe uccsenyercss panuanuoHHast croiikocTs TBIT Ha ocHoBe CHJIMKATHBIX
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COeJMHEeHHUH, MOMYUYeHHbIX THIPOTePMaJbHBIM MUKPOBOTHOBEIM METOIOM C HCIOJb30BAHHEM MPOTOH-
HOTO U HeHTPOHHOro oO6sydeHus. JJIsi 3TOro 4YMCTble U JIETMPOBAHHbIE LiepPHEM CHJMKAThl LHHKA
06ayuany 18-MsB nmportonamu ¢ gozamu 103 —10% ecm~2 u nefitponamu ¢ mosamu 103, 105 em—2.
HMsmepenus kosdduuneHta Iud@Py3HOro OTPazkKeHUs M PEHTTeHOCTPYKTYDHBIH aHa/H3 MaTepHasoB
10 U mnocje 06Jy4eHHs NOKasand, 4To o6paslbl 00/1afal0T BbLICOKOH pafiHallHOHHOH CTOHKOCTBIO U
COXPAHSIOT KPUCTANIHYECKYIO CTPYKTYDY.
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