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IIPMCBSYEHO BUPIIIEHHIO aKTyaJIbHOTO HAYKOBO-TIPAKTUYHOIO 3aBJJAHHS [IOKPALLEHHS BUXiJHUX XapaKTEPUCTUK
IIJIaHEeTAPHUX FiJPOMOTOPIB LIJISIXOM YIOCKOHAJIEHHSI PO3PaxyHKY Ta IIPOEKTYBaHHS iX cucTeM poTopis. B poborTi

IMPpOBEOECHO aHai3 KOHCTPYKTHBHHUX 0COOJIMBOCTEN IJIaHETAPHUX I‘i,ILpOMa].LII/IH, 3 aKIIEHTOM Ha BUSIBJIEHHI



KJII0OYOBUX €JIEMEHTIB, 110 BIUIMBAIOTh HA IX BUXiHI XapaKTEPUCTUKU. [JOCIiIKEHO KIHEMATUKY LIUKJIOiIaJIbHOTO
3a4ueIlyIeHHs], po3p0o0IeHO MaTeMaTUYHi MOJieJli, 10 ONUCYIOTh B3a€MO3B'SI30K MK T€OMETPUYHUMU I1apaMeTpaMu
CHACTEMU POTOPIB Ta QYHKIiOHAJILHUMU XapaKTEPUCTUKAMU IVIAaHETAaPHUX TiipoMoTopiB. OGIPyHTOBaHO BUOIp
IiaMeTpaJIbHOTO 3a30PY SIK OCHOBHOTO [[iaTHOCTUYHOTO MapaMeTpa, BUBHAYEHO KPUTUYHI 3HAYEHHS
JliaMeTpasbHOro 3a30py. CTBOPEHO CTPYKTYPHO-(QYHKIIOHAJIbHI CXEMU 1711 MOJIEJIIOBAHHS 3MiHU TEXHIYHOTO CTaHy
IIJIaHeTapHUX riJpOMOTOPIB B yMOBax eKciyaTalii. Po3pobseHo MaTeMaTU4Hi MOeJli 4J1s1 OL[iHKY BILJIUBY 3HOCY
(36inbLIEHHS JiaMeTpasibHOrO 3a30PY) Ha BUXiHI XapaKTepUCTUKY IJIaHETAPHOTO rifpomoropa. Pesyabratu
MaTeMaTUYHOrO MOJIEJIIOBAHHS MiATBEPANIN TEOPETUYHI NEPEyMOBH, 1O NliaMETPaJIbHUM 3a30p € KJII0YOBUM
(dyHKIIOHATIBHO OOIPYHTOBAaHUM [1I0Ka3HUKOM, 110 BU3HAYA€ TEXHIYHUIN CTaH LUKJIOINAJIbHOTO 3a4elIeHHs Ta
IIJIaHETAPHOTO riipoMoTopa B LiisioMy. Po3po6sieHo MeToau Ta 3aco6u 1iarHOCTUKY IJIaHETapHUX TiApOMOTOPIB, 1110
JIO3BOJISIIOTh KOHTPOJIIOBATHU iX TeXHIUHUI cTaH. PO3pobiieHo Npuiafu 1151 KOMIIJIEKCHOTO KOHTPOJIIO0 TOYHOCTI
BUTOTOBJIEHHS JI€Tajlell IUKJIOINATbHOTO 3a4eIJIEHHS, 1110 LO3BOJISIOTh BUSIBJISATH BiIXWUJIEHHS Bif] IPOEKTHUX
IapaMeTpiB Ha paHHIX CTaJisiX BUPOOHULITBA, 1110 CYTTEBO MiJlBULIYE HAAiHICTDb rifpoMoTopiB. ExcriepumeHTasnbHi
IOCJiI)KeHHS 3MiHM BUXiIHUX XapaKTE€PUCTHUK I1JIAHETAPHOIO TiIpOMOTOPA OLiHIOBAIMCh 33 PE3YJIbTaTaMU
NOPiBHSIJIBHUX BUITPOOYBaHb IIJIAHETAPHUX TiPOMOTOPIB 3 CEPIFHOIO Ta MOJEPHI30BAHOI0 CUCTEMAMHU POTOPIB.
[IpoBegneHi ekcriepuMeHTabHI LOCHIIPKEHHS MigTBEPAUIN TEOPETUYHI BUCHOBKY Ta PE3YJIbTAaTU MaTEMAaTUYHOTO
MogesoBaHHs. [IpoBeeHi JOCIiIpKeHHs HallpaBJleHi Ha BUPIlIeHHS BaXJINBOI HAYKOBO-TIPAKTUYHOI Ipo6ieMu
IIPOTHO3YBAaHHS TEXHIYHOIO CTaHy IJIaHETAPHUX TiPOMAIIKH 3 YPaXyBaHHSIM 3HOCY, IOXUOKU (POpMU
BUTOTOBJIEHHSI 3y64acTOro Npo@iso poToOpiB Ta JiaMeTpasbHOTO 3a30py. Po3po6iieHi MaTeMaTUyHi MojelIi,
€KCIIEPUMEHTAJIbHO MiATBEPIKEHI PE3YyJIbTaTU Ta 3alIPOIIOHOBAHI METOY KOHTPOJIIO i IiarHOCTUKU CTAHOBJISATD
HAyKOBY LIiHHICTb Ta MAIOTh IIPAaKTUYHE 3HAYEHHS. Pe3ysIbTaTh [NOCIiI)KEHHS NO3BOJISIOTh TOKPAIIATH BUXiTHI
XapaKTePUCTUKU IJIaHETAPHUX IiPOMOTOPIB LIISIXOM yIOCKOHAJIEHHS PO3PAXYHKY Ta MPOEKTYBaHHS iX CUCTEM
poTopiB. Kito4oBi c10Ba: ny1aHEeTApHUH TipOMOTOP, LIMKJIOilaIbHe 3a4eIlJIEHHS, 30BHIIIHIN POTOP, BHYTPIIIHIN

pOTOP, AiaMeTpanbHUil 3a30p, 3HOC, IOXNOKA BUTOTOBJIEHHS, TEXHIYHUI 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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Bunaxopnu, KOpYCHI MOJI€JIi, TIPOMUCIIOBI 3pa3Ku
1. ITanyeHko A.L., Bonomuna A.A., ITanyeHko LA, 3acsapko AL, O6eprixin FO.I1,, I'yitea C.[. [InanetapHo-
POTOPHU TipOMOTOP : IATEHT Ha KOpUCHY Mogenb 94047 YkpaiHa, FO4C 2 /08; u201405340; 3asB. 19.05.2014;
omy671. 27.10.2014; Bros. N2 20. 5 c. 2. [Tanuenko A.lL, T'yiiea C.[I., BomomuHna A.A., [Tanuenko LA., Jleyc I'.B.
Cnoci6 KOHTpOJII0 3y6YaCTUX KOJIiC MJIaHETAPHUX TiJpPOMAIIKH : IATEHT Ha KOPUCHY Mozenb 122059 Vkpaina,
F04C 2/08; u201706639; 3asB. 27.06.2017; ony6:1. 26.12.2017; Bros. N© 24. 5 c. 3. [Tanuenko A.L, I'yitea C.[I.,
Bosnomwuna A.A., TlaHdyeHnko 1.A., Minaesa LI TIpunag 1151 KOHTPOJIIO 3y6UacTUX KOJIC IJIaHETaPHUX
riZpoMaiiuH : maTeHT Ha KopucHy mogenb 131510 Vkpaina, FO4C 2 /08; n201803759; 3asB. 06.04.2018; ony6y1.
25.01.2019; Broz. N2 2. 6 c. 4. [TanuyeHnko A.L, I'yiiea C.[I., Bonommuna A.A., TlaH4yeHko 1.A., BoatsHebkuii O.B.
[punap [ KOHTPOJIIO 3y04acTUX KOJIiC [IJIaHETAPHUX MipOMAallKH : TaTEHT Ha KOPUCHY Mogeb 131511
Ykpaina, F04C 2 /08; u201803763; 3asB. 06.04.2018; ony6:1. 25.01.2019; Bros1. N2 2. 4 c. 5. [TaHueHko A.lL,
Bosnomnna A.A., Kiopues C.B., Kiopues B.M., TitroBa O.A., [Tanuenko L.A. [InaneTapHO-POTOPHUA TiIPOMOTOP :
IaTeHT Ha KopucHY mogesb 155350 Ykpaina, FO4C 2 /08; u202204504; 3ass. 30.11.2022; ony6s1. 21.02.2024;
Bros1. N2 8. 6 c.

BrnpoBag>keHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: N2 0111U002558, N¢ 0116U002719, N2 0121U109974

VI. BizoMocCTi Npo HayKOBOr0 KePiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. BosiommHa AHxesna AHaTOIiiBHA

2. Angela Voloshina

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

Imentudikarop ORCHID ID: 0000-0003-4052-2674

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

TloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: TaBpiliChbKMii iePKaBHUIA arpOTEXHONIOTIYHMIA YHIBEPCUTET

imeni Imutpa MOTOPHOTO
Kog, 3a €EPIIOY: 00493698

MiCIICSHaXO,T.[)KeHHH: IIpOCHeKT bormaHa XMeapHULBKOTO, 18, MesiTonosb, MeliTonoabCbKui p-H., 72312,
Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Porosui Angpint CepriioBud

2. Andrii S. Rohovy

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

InenTudikarop ORCHID ID: 0000-0002-6057-4845

JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Konpgycs Bragucnas FOpiioBuy

2. Vladyslav Kondus

KBasigikamis: . t. u., gouent, 05.05.17

InenTudikarop ORCHID ID: 0000-0003-3116-7455

JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOM: CymCbKUIl A€PKaBHMUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: By/1. XapkischbKa, 6y1. 116, Cymu, Cymcbkuit p-H., 40007, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

PeuenseHTu



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Vearuit Onexcanzip I1aBnosuy
TOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Yearuit Onexkcauzip I1aBosud
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY [Nanyenko Irop Anarosmiiiosuy

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




