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IIPUCBSTYEHO BUPILIEHHIO aKTyaJIbHOTO HAYKOBO-TIPAKTUYHOIO 3aBJIaHHS [IOKPAIEHHS BUXIIHNUX XapaKT€PUCTUK
IIJIaHEeTaPHUX IiIPOMOTOPIB LJISIXOM yIOCKOHAJIEHHS] PO3PAaxXyHKY Ta IIPOEKTYBAaHHS iX cucTeM poTopiB. B poborTi
IIPOBEJIEHO aHaJli3 KOHCTPYKTUBHUX OCOOJIMBOCTEN IIJIaHETAPHUX MiJpOMallH, 3 aKIIleHTOM Ha BUSIBJIE€HHI
KJIIOYOBHUX €JIEMEHTIB, 10 BIUVIMBAIOTDb HA iX BUXIiIHI XapaKTEPUCTUKU. JJOCIII)KEHO KIHEMATUKY LMKJIOINaJIbHOTO
3a4eryIeHHs1, po3p0o6IeHO MaTeMaTUYHi MOJIeJIi, 10 ONUCYIOTh B3a€MO3B'SI30K MK T€OMETPUYHUME I1apaMeTpamMu

CHCTEMU POTOPiB Ta QYHKIIOHAJILHUMU XapaKTePUCTUKAMU IJIaHETaPHUX TiipoMoTopiB. O6IpyHTOBaHO BUOip



JliaMeTpasibHOTO 3a30PY K OCHOBHOTO AiarHOCTUYHOTO [apaMeTpa, BUSHAYEHO KPUTUYHI 3HAYEHHS
IiameTpasibHOTro 3a30py. CTBOPEHO CTPYKTYPHO-(PYHKLIOHAIbHI CXeMU [1J1S1 MOJI€JIIOBaHHS 3MiHM TEXHIYHOI'O CTaHY
IIJIaHeTapHUX FiJpOMOTOPIB B yMOBax eKciyaTauii. Po3po6sieHo MaTeMaTU4Hi MOJIeJi 1J1s1 OL[iHKY BILJIUBY 3HOCY
(36inbLIEHHS HiaMeTpasibHOrO 3a30PY) Ha BUXiIHI XapaKTePUCTUKY IJIAHETAPHOTO rifpomoTopa. Pesyabratu
MaTEMATUYHOIO MOJEIOBAHHA MiATBEPIIIA TEOPETUYHI IEPENYMOBH, 1O TiaMeTPaJIbHUMI 3a30P € KII0OYOBUM
(dyHKIiOHATIBHO OOIPYHTOBAaHUM [10Ka3HMKOM, 1110 BU3HAYa€ TEXHIYHMIN CTaH LUKJIOiNaJIbHOTO 3a4elljIeHHs Ta
IIJIaHETAPHOTO TilpoMOoTOpa B LiisloMy. Po3po6sieHo MeToau Ta 3aco6u 1iarHOCTUKY IJIaHETaPHUX TiIpPOMOTOPIB, 110
IO3BOJISIIOTh KOHTPOJIIOBATH X TeXHIYHUI cTaH. Po3pobiieHo npuiany 17s1 KOMILJIEKCHOTO KOHTPOJIIO TOYHOCT]
BUTOTOBJIEHHS JI€Tajlel IUKJIOINATbHOTO 3a4EIJIEHHS, 1[0 LO3BOJISIOTh BUSIBJISTH BiIXWUJIEHHS Bif] IPOEKTHUX
IlapaMeTpiB Ha paHHIX CTaJisIX BUPOOHULITBA, 110 CYTTEBO MiJiBULIYE HaAiHICTb rinpoMoTopiB. ExcriepumeHTasnbHi
OOCJiIKEeHHS 3MiHM BUXiJHMX XapaKTE€PUCTHUK [IJIAHETAPHOrO TiAPOMOTOPA OLiHIOBAIMCH 33 PE3YJIbTaTaMU
NOPiBHSJIBHUX BUNIPOOYBaHb IJIaHETAPHUX TiIPOMOTOPIB 3 CEPiliHOI0 Ta MOJIEPHI30BAHOIO CUCTEMAMU POTOPIB.
[IpoBegneHi eKcriepuMEHTaJIbHI LOCIIKEHHS MigTBEPAUIM TEOPETUYHI BUCHOBKY Ta PE3YJIbTATU MaTEMaTUYHOTO
MoJesoBaHHs. [IpoBeeHi OCIiIpKeHHs HallpaBJieHi Ha BUPIlIeHHS BXXJ/INBOI HAYKOBO-TIPAKTUYHOI IPO6IeMU
[IPOTHO3YBAHHS TEXHIYHOTO CTaHY IJIaHETAPHUX TiJPOMAIINH 3 YPaxyBaHHIM 3HOCY, TOXUOKU HpopMu
BUT'OTOBJIEHHS 3y04acToro rpodisio poTopiB Ta IiaMeTpasibHOro 3a30py. Po3pobiieHi MaTeMaTU4HI MO,
€KCIIEPUMEHTAJILHO MiATBEPIKEHI PE3YJIbTAaTU Ta 3aIIPOIIOHOBAHI METOY KOHTPOJIIO i IiarHOCTMKU CTAHOBJIATD
HAyKOBY LIiHHICTb Ta MAIOTh IIPAKTMYHE 3HAYEHHS1. Pe3yIbTaTh NOCIiIPKEHHS NO3BOJISIOTh TOKPAIIATH BUXiTHI
XapaKTEePUCTUKU IJIaHETAPHUX FiIPOMOTOPIB LIISIXOM yIOCKOHAJIEHHS PO3PAXYHKY Ta IPOEKTYBAHHS iX CUCTEM
poTopiB. Kir0o4oBi c10Ba: ny1aHeTapHUH TiZpOMOTOP, LMKJIOilaIbHe 3a4eIlJIEHHS, 30BHIIIHINA POTOP, BHYTPIIIHIN

pOTOP, AiaMeTpanbHUi 3a30p, 3HOC, IOXMOKA BUTOTOBJIEHHS, TEXHIYHUM CTaH

2. Dissertation for the degree of Candidate of Technical Sciences in the specialty 05.05.17 “Hydraulic machines and
hydropneumatic units”. - National Technical University «Kharkiv Polytechnic Institute» of the Ministry of
Education and Science of Ukraine, Kharkiv, 2025. Specialized Academic Council D 64.050.11. The dissertation is
devoted to solving the current scientific and practical problem of improving the output characteristics of planetary
hydraulic motors by improving the calculation and design of their rotor systems. The work analyzes the design
features of planetary hydraulic machines, with an emphasis on identifying key elements that affect their output
characteristics. The kinematics of the cycloidal gearing are studied, mathematical models are developed that
describe the relationship between the geometric parameters of the rotor system and the functional characteristics
of planetary hydraulic motors. The choice of the diametrical gap as the main diagnostic parameter is justified, and
the critical values of the diametrical gap are determined. Structural-functional schemes are created for modeling
changes in the technical condition of planetary hydraulic motors under operating conditions. Mathematical
models are developed to assess the impact of wear (increase in the diametrical gap) on the output characteristics
of the planetary hydraulic motor. The results of mathematical modeling confirmed the theoretical premises that
the diametrical gap is a key functionally justified indicator that determines the technical condition of the cycloidal
gearing and the planetary hydraulic motor as a whole. Methods and tools for diagnosing planetary hydraulic
motors have been developed, allowing for monitoring their technical condition. Devices have been developed for
comprehensive monitoring of the manufacturing accuracy of cycloidal gear parts, allowing for the detection of
deviations from design parameters at the early stages of production, which significantly increases the reliability of
hydraulic motors. Experimental studies of changes in the initial characteristics of a planetary hydraulic motor were
evaluated based on the results of comparative tests of planetary hydraulic motors with serial and modernized
rotor systems. The conducted experimental studies confirmed the theoretical conclusions and results of
mathematical modeling. The conducted research is aimed at solving an important scientific and practical problem
of predicting the technical condition of planetary hydraulic machines, taking into account wear, errors in the
shape of the rotor gear profile and diametrical gap. The developed mathematical models, experimentally confirmed
results and proposed control and diagnostic methods are of scientific value and have practical significance. The
research results allow improving the initial characteristics of planetary hydraulic motors by improving the
calculation and design of their rotor systems. Keywords: planetary hydraulic motor, outer rotor, cycloidal gearing,



outer rotor, inner rotor, diametrical gap, wear, manufacturing error, technical condition
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1. ITanyeHko A.lL, BonommuHa A.A., ITanuenko L.A., 3acanbko A.l, O6epnixin 10.I1., I'yitBa C.[. [lnanetapHo-
POTOPHMI FiPOMOTOP : MATEHT Ha KOPUCHY Mozenb 94047 Ykpaina, FO4C 2 /08; u201405340; 3ass. 19.05.2014;
omny6s1. 27.10.2014; Bros1. N2 20. 5 c. 2. [Tanuenko A.lL, T'yiiea C.[I., BosomuHa A.A., [Tanuenko LA., Jleyc I'.B.
Crioci6 KOHTPOJII0 3y6YacTUX KOJIiC MJIaHeTapHUX TiIpOMAIIKH : TIAaTEHT Ha KOPUCHY Mozenb 122059 Vkpaina,
F04C 2/08; u201706639; 3asB. 27.06.2017; omry6:1. 26.12.2017; Brosn. N© 24. 5 c. 3. [Taruenko A.L, I'yiia C.[.,
Bonomwuna A.A., Tlan4yenko 1.A., Minaesa LI IIpunan 115 KOHTPOJIIO 3y6YacTUX KOJIC IJIaHEeTapHUX
riipoMaIIyH : aTeHT Ha KopucHy mozesb 131510 Ykpaina, FO4C 2 /08; n201803759; 3as8. 06.04.2018; omy6J1.
25.01.2019; Brom. N2 2. 6 c. 4. Tlanvyenko A.L, I'yitea C.JI., BonomwuHa A.A., TlandeHko 1.A., BoarsHcebkuii O.B.
[Ipunan A1 KOHTPOJIIO 3y6UacTUX KOJIC MJIaHETaPHUX FiPOMAIINH : IATEHT Ha KOPUCHY Mogenb 131511
Ykpaina, FO4C 2 /08; u201803763; 3asB. 06.04.2018; ony6:1. 25.01.2019; Bros1. N2 2. 4 c. 5. [Tanuenko A.lL,
Bosiomunua A.A., Kiopues C.B., Kiopues B.M., Titosa O.A., [laHuenko [.A. [IsaneTapHO-pOTOPHUY IiAPOMOTOP :
IaTeHT Ha KopucHy mopzeb 155350 Ykpaina, FO4C 2 /08; u202204504; 3ags. 30.11.2022; omy6s1. 21.02.2024;
bron. N2 8. 6 c.

BrnpoBagykeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: N2 0111U002558, N2 0116U002719, N 0121U109974

VI. BizoMocTi npo HayKOBOr0 KePiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BosomnHa Anskesia AHaTOJliiBHA

2. Angela Voloshina

KBasigikamis: 1. 1. n., npodecop, 05.05.17

InenTudikarop ORCID ID: 0000-0003-4052-2674

JoaarkoBa iHpopmauisi: Scopus Futor ID:
https:/ /www.scopus.com /authid /detail.uri?authorld=57202999660; Google Scholar:
https://scholar.google.com.ua/citations?user=VjiDGyMQAAAAJ&hl=uk

IToBHE HafIMeHyBaHHﬂ IOPUIHUYHOL 0COOH: TaBpiliChKUIl IeP>KaBHUIT arPOTEXHOJIOTIYHUI YHiBEpCUTET

iMeHi JImutpa MOTOpHOTO
Kopg 3a €IPIIOY: 00493698

Micueanaxonmeunﬂ: npocnekT bormana XMenpHULBKOTO, 18, MeJtiTonosb, MeniTonoabCbkuil p-H., 72312,
Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Porosui1 Aupnpiit CeprifioBud

2. Andrii S. Rohovy

KBasigikanis: 1. 1. n., npodecop, 05.05.17

InenTudikarop ORCID ID: 0000-0002-6057-4845

JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Konpgycs Brnagucnas FOpitoBuy

2. Vladyslav Kondus

KBasigikamis: . t. u., gouent, 05.05.17

InenTudikarop ORCID ID: 0000-0003-3116-7455

JoparkoBa indpopmamnist:

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChKMIi eP>KaBHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micuesnaxo,r.perHﬂ: ByJI. XapKiBCbKa, Oy1. 116, Cymu, Cymcekuii p-H., 40007, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:
PeuenseHTu
VIII. 3aKkJII04Hi BiZoOMOCTi

Bsacue IlpisBume Im'st [To-6aThKOBI Ycarnit Onexcanpp [1asoBnd

roJIOBH pagu



BaacHe IlpizBume Im's I10-6aTbKOBI Vearuit Onexkcauzip I1asosud
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiamoBimaibHUH 32 MiZTOTOBKY [Tanyenko Irop Anarosmiiiosuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




