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B npornecce noBoakM 0MAaTOK TypOMH COBMECTHO aHAJIM3UPYETCS Kak TeMIlepaTypHOE, Tak U
POYHOCTHOE cocTosiHue. PaccmaTpuBaeMas jonaTka TypOWHBI CpPeIHEro JaBleHUsS YAOBIETBOpsa
TpeOOBaHUSM  KAPOCTOMKOCTH, TeMmIepaTypa IO TIOBEpPXHOCTH HE IMPEBBINIAET MPEIEIbHO
JOTYCTUMYIO TeMIlepaTypy maisa ucnonbdyemoro wmatepuana (1150 [C]) mpu monroBpeMeHHOM
skcruryataruu. [1]. TermoBoe cocTossHMEe HCXOAHOTO BapUaHTa JIOTIATKU MTOKa3aHo Ha puc. 1.
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Puc. 1. TemnepaTtypHO€ COCTOSIHHE UCXOAHOTO BapHaHTa JIOMATKH TypOUHBI CPEIHETO JaBICHUS

PesynbTarsl pacuéra kodddunmenTa 3amnaca mo MECTHON IPOYHOCTH MPUBECHBI Ha pUC. 2.
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Puc. 2. Pacripenenenvie koadduiipeHTa 3amnaca mo MECTHON MPOYHOCTH 10 TIOBEPXHOCTSIM paboUel JIOMaTKu

W3 puc. 2 BUAHO, YTO Ha Mepe JIOMATKU MMEETCs 30Ha C BeNMYMHOW Kod(dduumeHTta 3amaca
10 MECTHOHM MPOYHOCTH, HE YIOBJICTBOPSIOIICH HOpMaM MPOYHOCTH JUIsi OaHJaXKUPOBAHHBIX JIOMATOK
(e menee 1,35). Ommpasice Ha aHaW3 Pe3yabTATOB pacuéTa, OBUIH MPEIJIOKEHBI JTOBOJOYHBIE
meponpusaTus. B nonatke Obu1 qo6aBneH Y — oOpasHbIii BbIpe3 OJIMKE K BBIXOJHOM KPOMKE IS
YBEJIMUEHUST HECyIel crocoOHocTH miepa. Psmom ¢ Y-o0pa3HbIM BBIpE30M J00aBICHO KOCoe pedpo
JUIT WHTCHCH(UKAIMK TEIUIOOOMEHa C OXJaxJaroumM Bo3ayxoMm. Ha puc. 3 mpuBeneHo
pacrpeneneHre TeMIepaTyp 1Mo MOBEPXHOCTSM JIOMATKH ITOCIIE BHITOTHEHHBIX MEPOTIPHUSTHH.

bnaromapss BHEAPEHHBIM HW3MEHEHHSIM ObUIa CHIDKEHA TEMIlepaTypa JIONarkkh B 001acTh
rajaTelLHOro Mmepexoa oT nepa K 6angakHoi moike Ha 100 [C] 3a cuéT ycTpaHeHHs 3aCTONHON 30HBI
B KaHaJIaX OXJIAKICHHS JIOMATKH W yBelu4eHa 3(PPEKTHBHOCTh OXJKACHUS TpU H00aBICHUH
uHTeHCcHpuKaTOpoB Temooomena [2]. Ha puc. 4 mokasaHo pacmpenencHue KoddduimeHTa 3amaca
110 MECTHOM MPOYHOCTH TI0 IOBEPXHOCTSIM MOACPHU3UPOBAHHOM JIOTIATKH.

B pesynbrare BHEIPEHUST MEPOIIPHUSITHH TI0 YITYYIIEHHIO TEIUIOBOTO U IIPOYHOCTHOTO COCTOSTHUM
OBUT IOJTyYCH BapHaHT KOHCTPYKIMH paboueil T0maTKu TypOHHBI CPETHETO IaBICHUSI.
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Puc. 4. Pesynbrupyroinee pacrupeaencaue ko3 GUIMeHTa 3amaca o MeCTHON MPOYHOCTH
TI0 TIOBEPXHOCTSIM H3MEHEHHOW paboUel JIomaTKu

B u3MeHEHHON KOHCTPYKUMH OBLIM yCTpaHEHBl NPOOJIEMHBIE C TOYKM 3pPEHUS MECTHOM
IPOYHOCTHU OOJIACTH MYyTEM TOPAOOTKU CXEMBI OXJIAXKICHHS.

HccnenoBanue BHIIOTHEHO 3a cyer TrpaHTa Poccmiickoro HayuHoro donma Ne 23-79-10266,
https://rscf.ru/project/23-79-10266/.

Cnucok Jureparypbl

1. XKaponpounsle HuUKeNeBble JUTeHHbIE ©  nedopmupyemble cruiaBbl.  Kartamor. -
HanmonansHbIi HcciienoBaTenbCkuil HEeHTp «Kyp4aTOBCKUI HHCTUTYT». Bceepoccuiickuii HaydHO-
HCCIIEIOBATENIbCKUI MHCTUTYT aBUAIIMOHHBIX MaTtepuanos, 2022 — 37 c.: ui.

2. Harora, TI'.Il. DddextuBHBIE CMOCOOBI OXJIAKICHUS JIOMATOK BBICOKOTEMIIEPATYPHBIX
ra3oBbIX TypOuH: yue6. mocooue / I'.I1. Harora / - M.: MAH, 1996. - 100 c.

Ceenenust 00 aBTopax

MensaukoB C.A., acriupaHT, MHXKEHEp-KOHCTpYKTOop. O0MacTh HAydHBIX MHTEPECOB: pabodue
MIPOIIECCHl TYpOOMAIIIHH.

3y6anoB B.M., k.T.H., gouieHT. O61acTh HAyYHBIX MHTEPECOB: JIOMATOYHBIC MAIIUHBI, padoune
nponeccol B I'T/I.

Vpnankun A.B., crapmmii mpenonaBarenb, HadaabHUK OTK. OO6macTh HaydHBIX WHTEPECOB:
JUHAMHUKa U MPOYHOCTH TYpOOMAIIIUH.

[TonoB I'.M., k.T.H., moreHT. O0JacTh HAYYHBIX WHTEPECOB: JIOMATOYHBIC MAIIWHBI, paboune
nponeccol B ['T/I.

SOLVING THE HEAT AND STRENGTH PROBLEM
IN THE COMPUTATIONAL FINE-TUNING OF A COOLED ROTOR BLADE OF
A TURBINE WITH A BANDED FLANGE

Melnikov S.A., Zubanov V.M., Urlapkin A.V., Popov G.M.
Samara University, Samara, Russia, m.serg98@mail.ru

Keywords: coupled model, turbine cooling, cooled blades, working blade.

When developing modern gas turbine engines for civil aviation, the problem of turbine
serviceability at the design stage is solved using high-level three-dimensional computational models.
The paper presents the results of refining the thermal state of the rotor blade of a medium-pressure
turbine in order to provide the required coefficient of local strength reserve at the blade periphery
using three-dimensional coupled computational models in the ANSYS software package. The
structure of the internal channels of the cooled blade was redesigned in such a way as to reduce the
temperature in the areas with a reduced reserve coefficient on the blade feather and to increase the
bearing capacity of the feather. As a result of the developed measures, a blade design with feather
reserve factor values satisfying the strength standards was obtained.
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