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€HEPreTUYHi yCcTaHOBKU. HallioHaIbHUI a€pPOKOCMIYHUE YHiBepCUTET «XapKiBCbKUAN aBial[iiHNN iHCTUTYT» XapKiB,
2026. Juceprallilo IPUCBIYEHO PO3B’SI3aHHIO aKTyaJbHOIO IMTAHHS — PO3PO0JIEHHIO METOly OOIPYHTOBAHOIO
BMOOPY CKJIa[ly BUMIPIOBaHUX [TapaMeTpiB aBiallilHMX ra30TypOiHHUX IBUTYHIB 117151 320€3I1€4€HHS

€KCILJTyaTalliiHOro MOHITOPMHTY PeCypCy JUCKiB TypOiH. Y MpoLeci JoCiI)KeHH BUKOHAaHO KOMIJIEKCHUI aHaJi3
YUHHUKIB iHCTPYMEHTaJIbHUX | METOAMYHUX MTOXMOOK. 32 JOTIOMOTOI0 aHaJIi3y YyTJIMBOCTi OTPUMAaHO YHiBepCaJlbHi

SBHG)KHOCTL IO BU3HAYAIOTh 3B’I30K OKPEMUX CKJIAOO0BUX 3d3HAYEHUX TOXMOOK i3 BJIACTUBOCTSIMU MaTepiaJIiB i

YMOBaMU TEIJIOBOTO I CUJIOBOTO HaBaHTaxkeHHs. Y poOOTi MpoaHasi30BaHo iCHYI04Yi METOM OBIPYHTYBAHHS CKIIATY

BHMIipIOBaJIbHUX CHUCTEM i JOBEEHO, [0 BOHU HEe MOXYTb OyTH 6e3rocepeHbO 3aCTOCOBaHI JJ1s1 IUCKIB TypOiHu,



[LJIS1 SIKMX KJIFOYOBYM MEXaHiI3MOM HAKOIIMYEHHS IOMKOIKEHb € MAJIOLIMKIJIOBA BTOMA. 3aIIPOIIOHOBAHO HOBUM
meToq, GopMyBaHHS cKiany BUMipioBaHb. COOPMYJIbOBAHO HOBUIM KpUTEPiil epeKTUBHOCTI CKIIAy BUMIPIOBAaHUX
IlapaMeTpiB, KUl BpaXxOBye iHCTPYMEHTAJIbHI Ta METOAMYHI TIOXMOKU OLiHIOBaHHS pecypcy, podacTHICTb Mojeielt
IO 3MiHU TEXHIYHOTO CTaHy ABUTYHA Ta NPO(Pisb y3araJbHEHOTO NOJbOTHOTO LUKIY. PO3PaxyHKOBI JOCIiI>)KEHHS
31iliICHEHO Ha NPUKJIAJi aBialiiiHOro Typ6oBanabHOro aBuryHa tuny TB3-117. Po3risiHyTo 4oTUpY anbTepHATUBHI
CKJIaJil BUMIPIOBaHb, 111 SIKUX CPOPMOBAHO KOHKYPEHTHI MOHITOPUHIOBI MOJeJli HEBUMIPIOBAaHUX NTapaMeTpiB 3
BAKOPUCTaHHSIM METOMIB PETPECITHOrO aHali3y, TEPMOAVHAMIYHUX CIIiBBiHOLIEHD | METOAY F'OJIOBHUX KOMIIOHEHT.
3a 101oMOTr0I0 KPUTEPIiIo SKOCTi IPOBEAEHO MOPIBHANBHUN aHajli3 KOMOiHaLil «BUMipIOBAHHS X METO[, X MOZEJb» i
BM3HAYEHO PalliOHaJIbHI rajy3i iX 3aCTOCYBaHHS 3aJI€XHO BiJl HASIBHOTO CKJIaly AATYMKIB. 3aCTOCYBaHHS
PO3p06JIEHOr0 METOAY [1aJI0 3MOTY iCTOTHO MIiIBUIIMTHU NOCTOBIPHICTh MOHITOPUHTY Ta OLiHUTH BIJIUB IOAATKOBUX
BMMIpIOBaHb Y pasi ix JoJaBaHHs [0 ITAaTHOrO HAbOPy AaT4uMKiB ABUryHa tuny TB3-117, mo nepebyBae B
eKCIyaranii. YCTaHOBJIEHO, 1110 BBEIEHHS KOHTPOJIIO TEMIIEPATYPH 32 KOMIIPECOPOM IOKPallly€e IOKa3HUK
pobactHocTi Ha 37 %, a cIlifibHe Ao aBaHHs BUMIpIOBaHb TEMIIEPATYP 32 KOMIIPECOPOM Ta 3a TYpOiHOIO KOMIIpecopa
- Ha 64 %. Pexomenpallii 3 BUGOPY Mofieslell HEBUMiPIOBAaHUX [1aPAMETPIB [J1s1 ITOPUTMIB MOHITOPUHIY peCYpCy
IMCKiB aBiallilHUX ABUTYHIB i3 (iKCOBAaHUM IITATHUM CKJIAJJOM BUMipIOBaHb YIIPOBA/PKEHO ¥ 3aCTOCOBAHO MiJ] 4ac
BUKOHaHHS poobiT ayg AT «MOTOP CIU» (nys gBuryHis TB3-117BMA-CEM1B-01T 1 cepii, TB3-117BMA-CBEMI1B, [I-
436-148, Al-450-MC), a TakOX 32 M>KHapogHUM KOHTPAKTOM Ha 3amoBiieHHs1 komnaHii Shanghai HYUAN Machinery
Technology Co., LTD. Kito4oBi cj10Ba: ra30TypOiHHMI IBUTYH, MOHITOPYHT BUPOOITKY pPeCypCy, MaJIOLMKIIOBA

BTOMA, CKJIaJ] BUMipIOBaHUX I1apaMeTpiB, MaTeMaTU4YHa MOZEJb, KpUTEPiil ePeKTUBHOCTI, TypOiHa, AUCK.

2. Thesis for the scientific degree of the Candidate of Technical Sciences by specialty 05.05.03 - Engines and
Power Plants. — National Aerospace University "Kharkiv Aviation Institute", Kharkiv, 2026. The dissertation is
devoted to solving a highly relevant issue: the development of a method for the substantiated selection of the
measurement configuration for aircraft gas turbine engines (GTESs) to ensure operational monitoring of turbine
disk life. During the research, a comprehensive analysis of measurement and methodological error factors was
performed. Using sensitivity analysis, universal dependencies were obtained that determine the relationship
between individual components of the specified errors and material properties, as well as thermal and mechanical
loading conditions. The study analyzes existing methods for substantiating the configuration of measuring systems
and demonstrates that they cannot be directly applied to turbine disks, for which low-cycle fatigue is the primary
damage accumulation mechanism. A new method for determining the measurement configuration is proposed. A
new quality criterion for the measurement configuration has been formulated, which accounts for measurement
and methodological errors in life estimation, model robustness to changes in the engine’s technical state, and the
generalized flight cycle profile. The computational studies were conducted using the TV3-117 aircraft turboshaft
engine as a case study. Four alternative measurement configurations were considered, for which competing
monitoring models of unmeasured parameters were developed using regression analysis methods, thermodynamic
relations, and Principal Component Analysis (PCA). Using the quality criterion, a comparative analysis of the
"measurement configuration - method - model" combinations was performed, establishing rational domains for
their application depending on the available sensor suite. The application of the developed method significantly
improved monitoring accuracy and allowed for a quantitative evaluation of the impact of supplemental
measurements when integrated into the baseline sensor suite of the operational TV3-117 engine. It was established
that expanding the existing measurement configuration with compressor discharge temperature measurements
improves the system's robustness metric by 37%, while the simultaneous integration of both compressor discharge
and compressor turbine discharge temperature measurements improves it by 64%. Recommendations for
selecting unmeasured parameter models within aircraft engine disk life monitoring algorithms with a fixed
baseline measurement configuration have been implemented and applied during projects for JSC Motor Sich (for
the TV3-117VMA-SBM1V-0I1T (Series 1), TV3-117VMA-SBM1V, D-436-148, and AI-450-MS engine models), as well as
under an international contract commissioned by Shanghai HYUAN Machinery Technology Co., Ltd. Keywords: gas
turbine engine, life depletion monitoring, low-cycle fatigue, measurement configuration, mathematical model,
quality criterion, turbine, disk.
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