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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 55.42.47

Tema gucepranii:
1. ®opmyBaHHS MoJesell TEMIIEPATYPHOTO i HANPY)KEHOTO CTaHy JeTajell Ijisl CUCTEM MOHITOPUHTY BUPOOITKY

pecypciB IBUT'YHIB 6araToOpe>XMMHUX JIiTaKiB

2. Formation of the models of thermal and stress condition of details for the multimode airplane engines lifetime
monitoring systems

Pedepar:

1. O6'eKT mocaimpKeHHs - aBialliflHNi ra30TypPOiHHUI ABUTYH; MeTa JOCIiIP)KeHHS - MiABUILEHHS BipOrigHOCTI 1
TOYHOCTI KOHTPOJIIO BUPOOITKY peCypCiB IBUI'YHIB 6araToOpe>XMMHUX JIiTakiB Ha OCHOBI ieHTHdikalii suHamMiku
TemnepatypHoro i HanpyxeHoro ctany (TC i HC) ocHOBHUX geTasneil. MeTogu AOCIiIPKEHHS: METOIY AMHAMIKA
CHCTEM Y IIPOCTOPI CTaHIB, KiHII€BO-€JIEMEHTHA allpOKCHMalis i aHasi3 TEpMOHANPYKEHOTrO CTaHy AeTasel,
HelapaMeTpuyHa Ta napaMmeTpuyHa inentudikanis. OTprMaHi HayKOBi pe3ysbTaTy JO3BOJISIIOTh CTBOPIOBATU
IIporpamHi KomIulekcu exkciiyarauiiinoro moditopunry TC i HC geTaneit 1jisi cUCTEM MOHITOPUHTY BUPOOITKY
pecypciB aBialliiiHMX OBUTYHIB. HaykoBa HOBM3HA: yIieplle OTPUMAHO aHAJIITUYHI 3aJIEXKHOCTI, 110 10B'A3YI0Th

KOHLIETIIisIX eKCIlTyaTallii IBUryHiB - 0€3 IMOMKOKEHHS 1 i3 IPUIYCTUMUM pPiBHEM I10MIKOIKEHHS OCHOBHUX



IeTasieii; ynepile OTPUMaHO aHaIITUYHY 3aJIeXXHICTb, [0 ONIMCY€E AaCUMIITOTUYHY NOiOHICTb epexiTHuX
xapakrepuctuk TC i HC nerasi; 3anpornoHOBaHO HOBi MOHITOPHUHTOBI MOZEJIi IUHAMIKM TEMIIEPATYpPU 1
TEMIIEPATyPHUX HAIIPYKEHb y eTaJli HA OCHOBI IIOJAHHY iXHIX NNE€PEeXiIHUX XapaKTEPUCTUK €KCIIOHEHIiaIbHUMU
psAgaMu 3 KoediljieHTaMu, 110 3aJ1€KaTh Bill YMOB TEIJIOOOMiHY; 3alIpONIOHOBAHO HOBU MeTof, ineHTudikauii TC i
HC neraseii 32 MOZieJIIMU BUCOKOTO PiBHS, 110 OJISITA€ B IIOCIiTOBHOMY OLIiHIOBaHHI KoedilieHTiB
€KCIIOHEHIiaJIbHUX PSAiB Ha IiJITHKAX 3 Pi3HOIO KiJIbKiCTIO 3HAYYIIMX €KCIIOHEHT. BIIPOBAIPKEHO: BUMOTHY JI0
touHocTi MmoHiTopuHry TC i HC; monitopuHrosi mogeni TC i HC. CtyniHb BnpoBaikeHHs: raynysesa. Cdepa
BMKOPHMCTAHHSL: aBialiliHe ABUTYHOOYIyBaHHSI.

2. The object of research is aircraft gas turbine engine; the objective of the research is enhancement of integrity
and accuracy of control over multiple-mode aircraft engines resource based on identification of temperature and
stress condition dynamics of main parts. Research methods: methods of dynamics of systems in the space of
conditions, finite-element approximation and analysis of thermostressed condition of parts, nonparametric and
parametric identification. Obtained scientific results allow to create program complexes of operational monitoring
of temperature and stress condition of parts for systems of monitoring of aircraft engines resource. Scientific
novelty: for the first time analytical dependences were obtained that connect inaccuracy of resource monitoring of
a part to inaccuracies of monitoring models of its temperature and stress condition within two concepts of engine
operation - without damage and with admissible damage level of main parts; for the first time analytical
dependence was obtained that describes asymptotic similarity of transition characteristics of temperature and
stress condition of parts; new monitoring models of temperature and temperature stress dynamics in a part were
introduced, based on displaying their transition characteristics with exponential series with coefficients
dependent on heat exchange conditions; new method of temperature and stress condition of parts identification
according to high level models was introduced, which consists in serial estimation of coefficients of exponential
series in areas with different number of significant exponents. Implied: accuracy requirements for temperature
and stress condition; temperature and stress condition monitoring models. Efficiency: industrial. Application:
aviation propulsion engineering.
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