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YCTAJIOCTDb JUCKOB " JIOTATOK I'A3OTYPBUHHOI'O JIBUT'ATEJISA

ITPU BLICOKOYACTOTHBIX KOJEBAHUAX
bypazo H.I'., Huxumun H.C., Owxoseckuii I1.A.

B nanHoii pabore pemiaercs 3amaya OLEHKHM [JIOJITOBEYHOCTH JHUCKa KOMIIpeccopa MpH
BBICOKOYACTOTHOM  IUKJIIMYECKOM HArpy>XEHUH, CBSI3aHHOM C HAOIIOJAaeMBIMU KPYTUIBHBIMH
KojeOaHusiMu  JionaTok. [IpemnoxkeHo 0000IIeHHEe W3BECTHBIX KPUTEPUEB MHOTOOCHOTO
MAJIOLUKIOBOTO  yeranocTHoro paspymrernss (N<10°) Ha  HCCIeIyeMBI, OTHOCHTEIBHO
MaJIOM3y4YCHHBI PEKUM CBEPXMHOTOIIMKIOBON YCTAJIOCTH (N>108), raie N — 49uciao IUKIOB /0
pa3pyuieHus.

Jlis  ompeneneHus — HaOpsDKEHHO-Ie(OPMUPOBAHHOIO  COCTOSHUSL — JHMCKa — pa3paboTaH
NpUOIKEHHBIN, YMCICHHO-aHATUTHYECKU METOJ PEeUICHHS TPEXMEPHBIX YPaBHEHHH TEOPHH
YOPYrocT M ObLa TOJy4YeHa CUCTEMa OOBIKHOBEHHBIX IH(GEpeHIIMANBHBIX YpPaBHEHUN IS
HaIpsHKEHUH M CMEILEHUN KOJIBLEBOr0 JIMCKA MEPEMEHHOTO 0 PAIHAIIbHON KOOPAUHATE CEYECHUS.
Ha BHemHeM KOHType OMCKa 3a/1aBajlUCh MEPUOJUYECKUE IO YIIIy KacaTellbHble HaIpsKEeHHs,
KOTOPBIE MOJICIMPOBAIIU BO3JICHCTBUE OT KPYTHIIBHBIX KOJICOAHHI JIONATOK M OBUTH COTJIACOBAHBI C
HUMHU 110 aMIUTUTY]IE.

[Tony4yennass xectkas cucremMa aupdepeHIUaNbHBIX YpPaBHEHUH pelanack MO HEsIBHOU
Pa3HOCTHOM cXeMe C ydeToM OOJIbLIOro MapaMerpa B IMpaBOW YacTU CHUCTEMBI, CBSI3aHHOTO CO
3HAUUTENBHBIM YHCIIOM JIoNaToK. Ha ocHOBe 0000IIEHHBIX KPUTEPHEB MHOTOOCHOTO YCTATIOCTHOTO
paspylIeHus JlaHa OLEHKA JOJITOBEYHOCTH JMCKA JUISl PEeKUMa CBEPXMHOTOIMKIOBON YCTalIOCTH U
OTpesieNieHbl 30HBI 3apOXICHUS YCTAJIOCTHBIX MOBpekaeHU. PaboTa BbIMONHEHA B paMKax

npoekToB PODU 12-08-00366, 12-08-01260x.

FATIGUE OF THE DISCS AND BLADES OF GASTURBINE ENGINE DUE

TO HIGH-FREQUENCY OSCILLATIONS
Burago N.G., I.S.Nikitin 1.S., and Yushkovskiy P.A.

In the paper the durability of compressocsliand blades is studied taking into account high-
frequency cyclic loading due to torsional vibrasoof the blades. The well-known fatigue criteria
for low-cycle loads (number of cycles to failuke10®) are generalized for the case of very-high-
cycle loads (number of cycles to failuie10°).

The stress-strain state of a disc is caledlaising 3D elasticity theory with help of new
numerical-analytical method. The azimuthal perioldads at the external disc boundary due to
vibrations of blades are calculated by using thewkmanalytical solution to the problem of torsion
of plates.

The solution is calculated by using impliaiite difference scheme with account of big number
of blades. The damage localization and the dutgbdf discs for very-high-cyclic fatigue are
calculated. The research is supported by RFBRepi®j12-08-00366; 12-08-01260k.



