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ON THE ISSUE OF RESEARCH OF THE PROPERTIES OF THE HEAT-RESISTANT
NICKEL SINGLE-CRYSTAL SUPERALLOYS

Tikhomirova E.A., Zhivushkin A.A., Getsov L.B.,

Rybnikov A.1. The work studies issues to provide

the guaranteed construction strength of the single-crystal rotor blades of the aviation gas turbine
engines taking into account the anisotropic properties conditioned by their crystallographic orien-
tation. Special attention is paid to research of the thermo-fatigue properties of the samples taken
from the single-crystal superalloys. Influence of the thermo-cycling intervals on the durability of the
samples with given orientation has been shown taking as an example )KC36BH alloy.

PaboTa mocesimena npobieme obecreue-
HUsI TApaHTUPYEMOW KOHCTPYKLMOHHOM ITpOY-
HOCTH MOHOKPHUCTAJUIMYECKUX paboyux Jioma-
ToK aBuanMoHHbIX ['T/l ¢ yuerom aHM30TpOIIMU
CBOMCTB, OOYCIIOBJIEHHON MX KpUCTaLIOTpadu-
4yeckou opueHTarmeit [1-7].

Oco060e BHUMaAHUE yIIEISAETCS UCCIeA0Ba-
HUIO TEPMOYCTAJIOCTHBIX CBOWCTB OOpa3lOB U3
MOHOKPHUCTAJUNIMYECKUX CYIepCIuiaBoB [5,6,7].
B pabote npencraBieHa METOIUKa HCTIBITAaHUI
U HCCcle0BaHUi 00pa3loB HAa TEPMOYCTAIOCTb.
B kauecTBe MaTepuanoB HccieA0BaHUN BbIOpa-
HbI kaporpounsle cruiaBbl JKC32-BU u XKC36-
B, nMeromme npakTU4eCKOE NPUMEHEHUE U
SBJIAIOIIMECS XapaKTepHbIMHU IpPEACTaBUTEIS-
MH, COOTBETCTBEHHO, HHKEJIEBBIX YIJIEPOJICO-
JepxKaIux U 0e3yriepoJuCTbIX CYEepCIUIaBOB.

[IpenBaputenbHo, OBLIM TOIYYEHBI SKC-
MEpUMEHTAJIbHbIE TIOJIFOCHBIE (PUTYpBI U MATPH-
bl OpUEHTAlMU KpucTauiorpapuyeckon pe-
LIETKH B JJAOOPAaTOPHOM cUCTEME KOOPAMHAT, Ha
OCHOBAaHUU KOTOPBIX OIpPEAEICHbl BO3MOXKHBIE
MIOJIOCHI TP CKOJILKEHUHU IO KpUcTaiorpadu-
YECKUM IUIOCKOCTSIM BJOJb 3aJaHHBIX HallpaB-
JICHUH NpU UCTIBITAHUSX.

Ha mpumepe crnasa XKC36-BU skcnepu-
MEHTAJIbHO MOKA3aHO BJIMSIHHE TeMIIepaTypHbIX
MHTEPBAJIIOB TEPMOIMKIUPOBAHUS Ha JOJTO-
BEYHOCTH 00pa3LOB C 33/1aHHOI OpHEeHTaLueH.

[IpennoxeHbl HOBbIE MOJIXObl K OLIEHKE
Pe3yJbTaTOB TEPMOYCTAIOCTHBIX MCIBITAHUN C
Y4€TOM OCTATOYHBIX HAINPSKEHUH B MOBEPXHO-
CTHBIX CJIOSIX OOpa3loB M IpPEJCTaBJICHbI JaH-

HBIE 10 UCCIIEIOBAHUIO COCTaBa U CTPYKTYpPhI Ha
npumepe cruiasa XKC32-BU.

[IpoBeneHa oleHKa TEPMOYCTATIOCTHBIX
CBOMCTB 0Opa3IOB M3 MOHOKPHCTAJUIMYECKOTO
HHUKEJIEBOTO CYIEpCIUIaBa, MCXOAS M3 IpeaBa-
PUTENIbHBIX PACYETHBIX U IOJYYEHHBIX JKCIIe-
PHUMEHTAJIbHBIX PE3YJIbTAaTOB.

N3n0xeHbpl peKOMEHIallMU K UCIOJIb30Ba-
HUIO TAHHBIX HCIIBITAHWN W HMCCISIOBAHHUN IS
OIIEHKH KOHCTPYKTUBHOM MPOYHOCTH pPaboOumx
nomnatok TB/I.
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OCOBEHHOCTH OIITUMU3ALUU TAPAMETPOB 1 KOHCTPYKIIUU
YHUBEPCAJIBHOTI'O I'ABOI'EHEPATOPA JJIAA CO3JAHUSA TEPCIIEKTUBHOI'O
MOILIHOCTHOI'O PAJA I'TA PA3JIMYHOI'O HASHAYEHUSA
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FEATURES OF OPTIMIZATION OF THE VERSATILE GAS GENERATOR
PARAMETERS AND DESIGN FOR DEVELOPMENT OF A BROAD POWER RANGE
LINE OF THE ADVANCED GAS TURBINE ENGINES OF DIFFERENT APPLICATION
Sharova N.A.The article considers a possibility of application of the versatile gas generator in de-
signing of the gas turbine engine of a broad power range. The most optimal design of the gas gene-
rator has been found. A possibility of development of the 6000-hp engine on the basis of the gas ge-

nerator of VK-2500 engine has been considered.

B Hacrosimee Bpems mpH IMPOSKTHPOBAHUU
razotypounnoro nsurarenss (I'TJ[) ocHoBHOE
BHUMAaHHE YJIENSAETCS CTOMMOCTH >KH3HEHHOTO
mukia. CHIWKEHHE Pacxoja TOIUIMBA BAaXXHO, HO
HE JIOJDKHO TIPOUCXOJWTH 3a CYET YBEIWYCHUS
CTOUMOCTH OOCITyKUBaHUS.

Bonpuiyro yacTh cTOMMOCTH pa3padOTKU
I'TH (ot 40 no 70% - B 3aBUCHUMOCTH OT KOHCT-
PYKTUBHOUM CXEMBI) COCTAaBIISIET CTOMMOCTH pas-
paboTku TazoreHeparopa. B pabore Obuta mo-
CTaBJICHAa 3a/laya HCCJIEJ0BAHUS BO3MOXKHOCTHU
CO3/[aHUsI Ta30Te€HePaToPa, MO3BOJISIOLIEr0 MOIY-
YHUTH JIBUTATENN C YBEITMUYEHUEM MOITHOCTH B He-
CKOJIBKO pa3 oOTHocuTelbHO MomHoctn [T/,
MMEIOIIETO Ta30T€HepaTop, IyTeM BBEACHUS B
KOHCTPYKIIMIO KOHTYpa HU3KOTO naBieHus. Om-
peneneHHbld B paboTax [4,5] quanazoH pacroJia-
raeMoid MOIIHOCTH IIO3BOJISIET, C YYETOM CEro-
THSITHETO YPOBHS Pa3BHTHS MaTEPUAIIOB U TEX-
HOJIOTHi, PaCCUNTHIBATH HA YBEITMYECHUE MOIIHO-
CTH JIBUTaTels NpuoOau3uTenbHo B 3...3,5 pasa.

Coznana mareMaruyeckasi MOJielb razore-
HepaTtopa JJIsi UCCIEeOBaHUS ero paboThl B CO-
crtaBe ManopasMmepHbix ['T/[ paznuyHbIX THIIOB

[3,5]. IIpoBeneHHble pacyeThbl, OINpPEAETHIN
OXBAaThIBAEMBIH JMAIa30H MONIHOCTH C yde-
TOM orpannueHui. OcyliecTBIIeHa ONITHMH3a-
IIUs TapaMETPOB C MCIOJIH30BAHUEM TJI00aTb-
HOM IICJTM ONITUMHU3AIUN CUCTEMHI [S].

Wnest co3manusi yHUBEPCAITLHOTO Ta3ore-
Heparopa (YI'T) moapazymeBaeT npuMeHeHHE
€ro I JBUraTelied JO0CTATOYHO OOJIBIIIOTO
JMarma3oHa MOIIHOCTH 0€3 CYIIEeCTBEHHBIX JI0-
paboTok. D10 TpeOyeT TIIATeIbHOW TMpopa-
OOTKH €ro KOHCTPYKIIUH, KOTOpas JIOJDKHA
OBITh MaKCUMAJIBHO TPOCTOW W COCTOSTH W3
MHHUMAJIBHOTO KOJIMYECTBA JACTAIICH.

Y4uuThIBas BCE BBINIECCKA3aHHOE, MOYKHO
clenaTh BBIBOJ IO OCOOCHHOCTSIM KOHCTpPYK-
uuu y3ioB YIT:

- KOMIIPECCOP YHUBEPCAIBLHOTO Tra3ore-
HepaTopa JOJDKCH OBITh BBIIOJIHEH IICHTPO-
OCIKHBIM,

- KaMepa CropaHusi — KOJbLIEBOH, MPOTHU-
BOTOYHO,

- TypOHHa - 0CEBOM, OJTHOCTYIIEHYATOM.

PoTtop nomkeH nMeTh MUHUMAJIBHOE KO-
JUYECTBO OTOp U 00ecleYrBaTh MPOBEIACHHE
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