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Jl0r0BeYHOCTH JUCKA KOMIIPECCOPa NMPH KPYTHIbHBIX KOJIe0AHUAX JIONATOK
byparo H.I'., Hukutun A. ., Hukutun WU.C., FOmkosckuii [1.A.

B nannoii paboTe mpoBeeHa OIEHKA JIOJITOBEYHOCTH JUCKAa KOMIIPECCOpa B LUKINYECKOM
IpoLecce, CBI3aHHOM C KPYTUJIbHBIMH KOJI€OaHUSMH JIONATOK (CBEPXMHOTOLMKIIOBAS YCTAJIOCTh).
[IpennoxxeH 4YHUCIIEHHO-aHAJIUTUYECKUH METOJ pacdyera TPEeXMEpPHOro HalpsKEHHO-
nedopmupoBanHoro cocrosiaus (HJC) ynpyrux OucKOB MEpeMEHHOUM TOJIIHMHBI MO ACHCTBHUEM
IUKJIMYECKUX Harpy30K OT KPYTHJIHHBIX BUOpAIMii JIOMATOK.
[IpunaATO MPUOIMIKEHHOE MPEICTABICHNE 3aBUCUMOCTH PEIICHUS OT KOOPAMHAT IO TOJIIIIH-
HE JTUCKA U B OKPY>KHOM HarpaBieHuu. st onpeaenennst kodhGureHToB Gopmynn JaHHOTO TIpe-
CTaBJICHUs, 3aBHUCAIINX OT PAaJUAIBLHONW KOOPJWHATHI, MOJy4eHAa cuctema audQepeHIraIbHbIX
ypaBHeHUI. KpaeBble 3a1auu 7151 3TOM CUCTEMBI PEUIEHBI C UCIIOJIB30BaHUEM METO/1a OPTOrOHAb-
HOM IIPOTOHKHU.
Paccuntannoe HIC ot BuGpanwuit 6su10 HaoxeHo Ha HC B mOJIETHBIX MUKIIAX W UCTIOJIb30-
BAHO JUISl OLICHOK JOJTOBEYHOCTHU 3KCILTyaTalluu M OIpPENEIeHHs 30H NOBPEXKACHHOCTH JUCKOB Ha
OCHOBE OO0OOIIEHHOTO KPHUTEpPHUsl CBEPXMHOTOLMKIOBOTO YCTAJIOCTHOTO pa3pylleHus. BrisiBieHo
spaunrensroe (1o 10°° — 10" UKIOB) MaleHMe JONITOBEYHOCTH HA BHEIIHEM 00O0LE B 30HE KOH-
TakTa Jucka u jgonarok. CaenaH BbIBOJ O HEOOXOAMMOCTH y4yeTa JAHHOIO MEXaHU3Ma YCTaJOCTHO-
ro paspylleHHs] IpU ONPENENIEHUU CPOKOB O€30MacHOW SKCIUTyaTallMd 3J€MEHTa aBHAllMOHHON
KOHCTPYKITUH.
Pa6ora BeinonHeHa no npoekty POOU Ne 15-08-02392-a.

The life duration for disc under torsional vibrations of the compressor blades
Burago N.G, Nikitin A.D., Nikitin I.S., Yushkovskiy P.A.

The life duration estimates are calculated for compressor discs under torsional vibrations of
blades (VHCF — Very High Cycle Fatigue).

The new numerical-analytical method is proposed for calculation of 3D stress-strain state
(SSS) of elastic discs of variable thickness under action of cyclic loads from torsional vibrations of
blades.

The approximate representation is assumed for dependence of solution on coordinates along
thickness and in the circumferential direction. Special system of differential equations is derived to
determine the coefficients of the formulas of this representation, depending on the radial coordinate.
Boundary value problems for the system are solved using the method of orthogonal shooting.

The calculated SSS from vibrations was imposed on SSS from flight cycles (cyclic centrifugal
loading) and was used for life duration estimations and for damage zone detection using the gener-
alized criterion of VHCF failure. There was found a significant drop of life duration (up to 10°~ -
10" cycles) on the outer rim in the area of contact disc and blades. It indicated the need to consider
such mechanism of fatigue-breaking predicting the durability of the safe operation of aircraft struc-
tures.
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