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ypaxyBaHHSIM €KCIUIyaTaliHMX HaBAHTAXEHb

2. Determination of thermal cyclic durability of details of gas turbine engines made from heat-resistant materials
with accounting operational loads

Pedepar:

1. PoboTa npucesgueHa po3pooLi Mozeli Ta METOly BU3HAUE€HHSI TEPMOLMKIIIYHOI JOBrOBIYHOCTI eTasel i3
’KapoMilJHMX MaTtepiaziB. Ha OCHOBI IpOBEJEHOr0 aHasi3y yMOB POOOTH, IOMIKOIKYBAHOCTi Ta HABAHTA>KEHOCTI
OCHOBHMX KOHCTPYKTHUBHUX €JIEMEHTIB "Taps4oi yactTuHu" I'TI] noBeeHo, o Ha IPOLeCH TPIlMHOYTBOPEHHS 1
PYVHYBaHHSI OCHOBHUY BILJIMB 37iMICHIOIOTh IMKJIYHi TEMJI03MiHH, IO CYIPOBOIKYIOTbCS 1i€l0 KOMIIIEKCHUX
T€PMOMEXaHIYHNUX HABAaHTAKEHb. PO3PO6JIEHO Ta aTECTOBAHO €KCIIEPUMEHTAJIbHE YCTAaTKyBaHHS, METOIU I
[IpOrpamu IIpoBeAeHHs BUIIPpoOyBaHb. [106yj0BaHO MOI€JIb TEPMOLMKIIIYHOI IOBrOBIYHOCTI >KapOMIITHUX
MatepiasiB. Po3po61eHo MeTo I KijIbKiCHOI OlliHKU Koe@illieHTa BiJHOCHOi JOBrOBIYHOCTI, OflepykKaHi 3HaUeHHs
KoediljieHTa peKOMEHIOBaHi [1711 YTOUHEHUX PO3PaXyHKiB TEPMOLMKIIIYHOI IOBrOBIYHOCTI MaTepialiB 3a
IOTIOMOTOIO TiMOTEe3U JIiHIHOr0 NifCyMOBYBaHHS NOIIKOAKEHb. PO3p06sI€HO METO, PO3PaxXyHKY LMKJIIYHUX

TEeMIIepaTyPHUX I10JIiB Y 3pa3Kax. JJOCTOBIpHICTh METO/IIB MifTBEPIKEHO €KCIIEPUMEHTAJILHUMU JaHUMU. Ha OCHOBI



IIPOBEEHUX JOCiIKEHb YCTAHOBJIEHO ONITHMaJIbHI 3HaYeHHs KoediljieHTa acumerpii. Po3pobieHo pekomeHariii 3

MiTBUILEHHS JOBrOBIYHOCTI AeTajei, Mo MifaalThCs il TEPMOLMKIIIYHOTO HABaHTAKEHHSL.

2. The work is dedicated to developing the methods of defining thermal cyclic durability of details made from heat-
resistant materials. On the basis of the conducted analysis of the work conditions, damages and loads on main
construction elements of the "hot part" of gas turbine engine it was proved, that the most important influences on
the processes of creating cracks and destruction are making by that the cyclic thermal changes. They are
accompanied by the action of integrated thermal and mechanical loads. Experimental equipment, methods and
programs of running tests were elaborated and appraised. A mathematical model of calculating thermal cyclic
durability of heat-resistant materials was created. The method of quantitative evaluation of the coefficient of
relative durability was elaborated. The received values of the coefficient are recommended for the adjusted
calculations of thermal cyclic durability of materials with the help of the hypothesis of linear summarizing of
damages. A method of calculation of cyclic thermal fields in the samples was elaborated. Accuracy of the methods
is proved with experimental data. Optimal values of the asymmetry coefficient were found on the base of the
conducted research. Recommendations on an increasing durability of the details that are the subject to influence
of thermal and cyclic load were elaborated.
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