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1. CKiHY€HHO-€JIEMEHTHHU} aHaJIi3 TEPMOIIPY>KHOTO CTaHy OXOJIOIKYBaHOI MOHOKPHCTAJIIYHOI JIONATKA

ra3oTypOiHHOro JBUTYHA

2. Finite element analysis of the thermoelastic state of a cooled single-crystal blade of a gas turbine engine



Pedepar:

1. B pucepTauii po3p’si3aHa akTyalbHa HAyKOBO-TEXHIUHA 3a/aya BIJIMBY OpieHTalii KpucTasorpadiyHux oceil Ha
TEPMOIIPY>KHUI CTaH MOHOKPUCTAJIIYHOI 0XOJIOIKyBaHO] JIONATKU ra3oTypOiHHOro ABUryHa. Ha ocHOBI
TPUBUMIPHOI MOJI€Jli MOHOKPUCTAJIIYHO] JIONATKY, 3 YpPaXyBaHHSIM HEIIEPEPBHOIO PO3IOLiNY TeIa 110 06'eMy
JIOTIATKH, & TAKOX BJIACTUBOCTEN MaTepiajiB OTPUMaHI 3aJIe;KHOCTI [IEpEePO3II0LiNy HANIPYKEHb IIPU a3UMYTaJIbHii
Ta aKkcianpHil opieHTanii KpucranorpadiyHux oceit. OTpuMaHi HOBI 3aJIEXKHOCTI IEPEPO3II0LiNy HallpyKeHb Ha
BXiJIHi/ Ta BUXIi[IHI/ KPOMKAX JIONATKH, IO JO3BOJIMJIO HAIATU PEKOMEHJALIl Ha BiIXUJIEHHS a3UMYTaJIbHOI
opienranii KI'O. Briepie oTprMaHi 3a1€3KHOCTI ITepePO3INOIiNy €KBiBaJIEHTHUX HANPY>KEHD 15 JIOTIATKU 3
BUXPOBOIO Ta YaCTKOBO IJIIBKOBOIO CUCTEMaMM OXOJIOIKEHHS, IIPU BiAXWIJIEHH] akcianbHOI opieHTanii KI'O y
IianasoHi Bif -45° 1o + 45°, 1110 J03BOJINJIO BUBHAYMTH 30HU JIOKaJi3allii MAaKCUMaJIbHUX HAIIPY>XeHb i pO3po6uTH

PEKOMeHAalii Ha BilxuJIeHH akciaspHOi opieHTanii KT'O. .

2. The thesis solves an actual scientific and technical problem of determining the effect of orientation of
crystallographic axes on the thermoelastic state of a single-crystal cooled blade of a gas turbine engine. The
redistribution of stresses under the azimuthal and axial orientations of the crystallographic axes is obtained based
on the three-dimensional model of a single-crystal blade, which takes into account the continuous heat
distribution over the volume of the blade, and material properties. New dependencies of stress redistribution at
the input and output edges of the blade have been determined, which made it possible to develop the
recommendations for the deviation of the azimuthal orientation of the crystallographic axes. The dependences of
the redistribution of equivalent stresses for a blade with a vortex and partially film cooling system with the axial
orientation of the crystallographic axes in the range from -45° to + 45° have been calculated for the first time. It
allowed determining the location zones of maximum stresses and developing recommendations for deviation of
the axial orientation of the crystallographic axes.
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