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Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 55.42.47.37

Tema guceprauii:
1. BusHaueHHs rPaHUYHOIO CTaHY 3aCTOCYBaHHS TypOOBAJIbHUX ABUTYHIB 32 KpUTEPisSIMU BibpaLlifiHOi Ta

ra3oJIMHaMi4HOi CTiIKOCTi KOMIIpecopa.

2. Determination of limit state of turboshaft engines by the criterions of compressor vibration and gas-dynamic
stability.

Pedepar:

1. O6'exT mocCHiIKeHHs - mpolec 3MiHU ra3oAuHaMidHOI Ta Bi6paliliHoi cTifikocTi Kommpecopa ['T]I, axin
MignaeTbCs MUJIOBIN epo3ii BHACiOK HapoOiTKY B 3anuseHiil armocdepi. [IpegMeT nocaimkeHHs - BIJIUB 3MiHU
reOMETPUYHUX XapPaKTEPUCTUK I1epa JIONIAaTOK KOMIIPECOPa Ha YaCTOTU BJIACHUX KOJIMBAHb, I10J151 PO3IIOIiNy TUCKIB,
MIBUAKOCTEN MOTOKY Ta 3aIac ra3oJMHaMiqHOi CTINKOCTi KOMIIpecopa BHACiLOK 3HOLIYBaHHS. MeToau
IOCJiI)KEeHHS -1J151 IPOBEIEHHSI MOAJIbHOIO aHaJli3y pO6OYMX JIONATOK Ta ra30JMHAMIYHOTO PO3PaXyHKY
KOMIIPECOPA BUKOPUCTOBYBAINCh YMCEJIbHI METOAM CKIHUEHHMX €JIEMEHTIB, [1JIs1 OLIiHKM 3MiHM reoMeTpii Npodinio
1epa BUKOPUCTOBYBABCSI METO/, METPOJIOTI], 3 METOI0 06POOKU eKCIlepUMEHTAIbHUX JaHUX, T0OYI0BY MOJesIel Ta

OIIiHKOIO iX a/IeKBaTHOCTi BUKOPUCTOBYBABCS METOJ, CTATUCTUYHOIO aHajizy. MeTo poboTH € IiBULIEeHHS



TOYHOCTI BUBHAYEHHS TPAHUYHOrO CTaHy TypOOBaIbHUX JBUTYHIB, 10 €KCILUIyaTyIOThCSI B yMOBAX 3alUJIEHOL
atmocdepu. OTpuMaHi pe3ysIbTaTy: Ha MiICTaBi aHasi3y reoMeTpii po60YNX JI0MIaTOK KOMIIPECOPIB Micsl
HaIpaloBaHH B 3allWeHill aTMocdepi BUBHAUEHI CTYIIEHI J1s SIKUX CIIOCTEPiraeThCsi MaKCUMaJlbHE 3HOIIEHHS i
HagBHICTb TICHOTO KOPEJISLIMHOrO 3B'43Ky Mi’K 3HOCOM I1€pa JIONAaTOK Pi3HUX CTYIIEHIB KoMIIpecopa. Ha migcrasi
MOJIQJIBHOTO aHaji3y pobouunx JIONATOK KOMIIPeCOpa BU3HAYEHI BEJIMYMHY TPAaHUYHO JOIyCTUMOrO 3HOCY Iepa
JIONIATOK BCiX CTYyIIEeHIB 3a KpuTepieM BibpaliiiHoi cTifikocTi. BcTaHOB/IEHO, 1110 32 KPUTEPieEM razoguHaMIYHO]
CTilIKOCTi KoMmIipecopa PakTOpOM, L0 JIMITye, € 3HOC XOpAu Iiepa jonatku VI ctyneHi B nepudepiiiniil yacTuHi Ha
BeJINYUHY 6,2 MM. PO3p06ieHo pekoMeHaallii o0 OLiHKY PAaHMYHOrO CTaHy Komrpecopa. Po3paxoBaHuii
OUiKyBaHUH piYHNI €KOHOMIUHMI edeKT Bif] BIPOBaIKeHHSs pO3pOOJIeHUX peKOMEHTALIill B pe3yJIbTaTi
IIpPM3HAYEHHS HAYKOBO OOI'PYHTOBAHMX HOPM IPaHUYHOr0 3HOCY Ilepa pOOOYMX JIONIAaTOK KOMIIpecopa.

Brposamxeno Ha AT "MOTOP CIY". I'asy3b 3aCTOCYBaHHS - aBiaiBUTYHOOYyBaHHSI.

2. The research object is the process of GTE compressor gas-dynamic and vibrational stability changing that is
subject to dust erosion due to the operation in a dusty atmosphere. The research subject is the effect of the
compressor blades geometric characteristics changing on the natural frequencies, fields of pressure distribution,
flow rates and gas-dynamic stability margins of the compressor due to the deterioration. Research methods:
numerical finite element method for the compressor rotor blades modal analysis and gas-dynamic evaluation, the
method of metrology for estimating changes in the geometry of the blade profile, the method of statistical analysis
to process the experimental data, build models and evaluate their adequacy. The objective of the research is to
improve the accuracy of evaluation of the helicopter engines limit state that operates under dusty atmospheres.
The results attained: Based on the analysis of the geometry of compressor blades after operating in a dusty
atmosphere, the stages for which maximum wear and close correlation between the wear of the blades of different
stages are determined. Based on the modal analysis of the compressor blades, the maximum allowable wear of the
rotor blades of all stages is determined according to the criterion of vibration stability. It has been established that,
by the criterion of the gas-dynamic stability of the compressor, the limiting factor is the wear of the chord of the
sixth stage rotor blade in the peripheral part by the amount of 6.2 mm. Recommendations for the evaluation of the
limit state of the compressor are developed. The expected annual economic effect due to the implementation of
the developed recommendations is assessed as a result of the appointment of scientifically based standards for the
compressor blades maximum wear. Introduced at "Motor Sich" JSC. Area of application - aircraft engine building.
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