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Anomayin. Texnonozii 6uzomoenenusi pomopie niaHemapHux 2iopomomopis, 3yMOGu0IMys NesHy NOXuOKy gopmu ix
3y0uacmoi nogepxui, wo npu3eo0AmMs 00 KOAUBAHL OiAMEMPAILHO20 3a30pY Mixc pomopamu. Taki KoIueanHs YuUHAMb
He2amueHull 6NIU6 HA 3MIHY GUXIOHUX XAPAKMEPUCMUK nianemapHozo 2iopomomopa. B pesynemami nposedenux
00Ci0dHCeHb BNIUEY KOHCIMPYKIMUSHUX 0COOIUBOCEN POMOPIE NIAHEMAPHO20 2i0POMOMOPA HA 3MIHY 11020 GUXIOHUX
Xapaxmepucmux po3pooneno cmpykmypHo-@yHKYIOHANbHI CXeMU, W0 00360AI0Mb MOOENI08AMU 3MIHY 0laMemPalbLHO20
3azopy. [Ana M00ento8anHa KOAUBAHHA OiaMempanbHO20 3a30py, 0yau oOIPYHMOBAaHi 2pAHUYHI GIOXUNEHHA NOXUOKU
Gopmu 3y6uacmux nogepxors pomopis niarnemapHozo ciopomomopa. OOTPYHMOBAHI 2pAHUYHI BIOXUNEHHSA NOXUOKU
Gopmu 6uecomosnenna 3youacmoi nNoGepxHi pomopie 00360JUNU YCYHYMU KOAUBAHH OlAMEmpaibHo20 3d30py ma
3abe3nevumu cmabinbHiCMb BUXIOHUX XAPAKMEPUCIUK NIAHEMAPHO20 2I0POMOMOpA.

Knwuosi cnosa. [InanemapHuii 2i0pomMomop; 8HYMPIWHil pomop, 308HIWHIN POmop; 3V0UACMA NOBePXHA, SPAHUYHI
8i0XUNeHHA,; iaMempPanbHUull 3a30p; NOXUOKA Gopm.

CyuacHi TeHzeHIIi rigpodikaimii camMoOXiTHOT TEXHIKM BHUMararoTb pO3pOOKHM HOBHX 1
BJIOCKOHAJICHHSI ICHYIOUMX KOHCTPYKIIH T1IpOMAIIH MJIaHETapHOTO TUILY, a TAKOK HOBUX IiJIXO/IIB
y BHUPINICHH] MPOOJEeMHU TOJIIMIIEHHS X BHUXITHUX XapaKTEPUCTHK. 3aCTOCYBaHHS TUTAHETAPHUX
T1IpOMOTOPIB B MPUBOJAX aKTUBHUX POOOYUX OPraHiB CaMOXiAHOT TEXHIKH, BUCYBA€ BUCOKI BUMOTH
710 3MIHM BUX1JHUX XapaKTEPUCTUK LIUX T1IpOMOTOPIB, peani3alis SKux Moxe OyTu 3a0e3neveHa npu
ix mpoektyBanHi [ 1-4]. TeXHOIOT1UHI TPYHOIIII, TIOB'SI3aH1 3 BUTOTOBJICHHSIM POTOPIB IUIAHETAPHOTO
riIpOMOTOpa, BUKJIMKaHI 1X KOHCTPYKTHBHUMH OCOOJMBOCTSIMH, 3YMOBIIOIOTH IEBHY IMOXHUOKY
dbopmu 3y0UacToi MoBEpXHI POTOPIB [5, 6], M0 MPHU3BOJATH 10 KOJHMBAHb J1aMETPAIBHOTO 3a30py
MK 30BHIIIHIM Ta BHYTpilIHIM poTtopamu [7]. B mpoueci excrutyarariiii, KOJIMBaHHS JliaMeTPaIbHOTO
3a30py YMHSTH HETATUBHUH BIUIMB Ha 3MiHY BUXIJHHX XapaKTEPUCTHK TUIAHETAPHOTO TiAPOMOTOpPA
[5, 6, 8-10]. Tomy, moMMNIIEHHs] BUXIJHAX XapaKTEPUCTUK IUIAHETAPHOTO TiIPOMOTOpPA IUIIXOM
OOMEXEHHsI TPaHMYHUX BIAXWUJIEHb TOXUOKM GOpMH 3y04acTHX TOBEPXOHb 30BHINIHBOTO 1
BHYTPIIIHEOTO POTOPIB € aKTyaJIbHUM 3aBJaHHSIM.

[Ipu gochmimKEHHSAX BIUIUBY KOHCTPYKTUBHHMX OCOOJMBOCTEH BHYTPIIIHHOTO 1 30BHIIIHHOTO
pPOTOpIB Ha BHXIi/JHI XapaKTEPUCTHKHU IUIAHETAPHOTO TiAPOMOTOpA, PO3pOOJICHUI MaTeMaTHYHHMA
amapar, peaji30ByBaBCs 3a JIONMOMOTOI0 MaKeTa Bi3yaabHOTO MojemoBanHs Vissim. Ile mamo 3mory
JOCHITUTH BIUIUB J1aMETPajIbHOTO 3a30py Ha BUXITHI XapaKTEPUCTUKHU IJIAHETAPHOTO TiIpOMOTOpa
3 ypaxyBaHHSM MOJICTIOBaHHS 3MIHM TMOXHOKKW (GopMu 3yOuacToi MOBEpPXHI BHYTPIIIHBOTO 1
30BHIIIHBOTO POTOPIB.

MopentoBaHHS 3MIHU J1aMEeTPATLHOTO 3a30pY, 3 YpaXyBaHHSIM MOXUOKH (OPMHU BUTOTOBIICHHS
POTOPiB MPOBOAMIIUCS 32 JIOTIOMOTOI0 MTAaKeTy Vissim, sIK ISl CepiiHOr0, TaK 1 17151 MOJIEPHI30BaHOTO
T1APOMOTOPIB.

Jnis MofenmtoBaHHS poOOTH POTOPIB IUIAHETAPHOTO T1APOMOTOpa MPUIMA€EMO TaKi BUXiIHI AaH1
i mouaTkoBi yMOBH: pobounii 06'eM TimpoMoTopa nopisrIoE V = 160 cM®; KyTOBa IBU/KICTh Baaa
rizpomotopa JopiBHIoOE @ = 68 c?; Teopermunmii rigpomexaniunuit KKJI, BusnaueHuit
PO3paxyHKOBHUM IIISIXOM JIOPIBHIOE 7., = 0,95.

Ha puc. 1-4 mpexacraBieHa CTPyKTYpPHO-(QYHKILIOHAJbHA CXeMa B3a€MOJIl 30BHIIIHBOTO 1
BHYTPIIITHBOTO POTOPIB, 11O J0O3BOJISIE MOCIIOBATH iX pOOOTY.

Buxigai mani (poboumii 00'emM, KyToBa mBUAKICTH Ta rigpomexaniuyamii KKJI) rimpomoTopa
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3a1aHl OJIOKOM, TMPEACTaBICHHUM Ha puc. 1, SKHM TaKoX JO3BOJISIE 3aJaBaTh OOEpPTaHHS Baly
riIpOMOTOpA IUISIXOM MOJICIIOBAHHS NIEPEMIIleHHs BHYTPILIHBOTO pOTOPA.
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Puc. 1. Buxigni nanni.

[ToxnbOka (GopMu BUTOTOBJICHHS 30BHINTHBOTO 1 BHYTPIIIHHOTO POTOPIB Ta TEXHOJOTIUYHUUN
3a30p 3aJaHi OJIOKOM, IIPEACTaBICHUM Ha pUC. 2.
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Puc. 2. [Toxudxa ¢popMu 30BHIIIHLOTO i BHYTPIIIHHOT0 POTOPIB Ta BUZHAYEHHS TEXHOJIOTIYHOTO0 3230Py

bnok mpencraBneHuii Ha puc. 3 103BOJISIE€ BU3HAYUTU 3MiHY AiaMETPaIbHOTO 3a30py MiX
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30BHIIIHIM Ta BHYTPIIIHIM POTOpPaMH B OyIb-IKUi MOMEHT 4Yacy.
Bbrnok npencraBnenuii Ha puc. 4 103BOJIsI€ BU3HAYUTHU TiIpOMEXaHIuHI BTPATH 3 ypaxyBaHHAM
MOXHOKHU (hOPMH BUTOTOBJICHHS POTOPIB Ta TEXHOJIOTIYHOTO 3a30Dy.
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Puc. 4. Buznauntu rinpomexaniunoro KKJI

B pesynbrari mpoBeaeHHMX OCTIMKEHb BIUIMBY KOHCTPYKTHBHHMX OCOOJIMBOCTEH pOTOpIB
IJIAHETAPHOTO T1APOMOTOpa Ha 3MIHY MOTO BUXITHHUX XapaKTEPUCTHK PO3POOJEHO CTPYKTYpPHO-
(GyHKIIOHABHI CXEMH, IO JO3BOJSIOTH MOJENIOBATH 3MiHY JiameTpaibHoro 3azopy. s
MOJICJTIOBaHHS KOJIMBAHHS J1aMETPAIbHOTO 3a30py, OyJu OOIpyHTOBaHI TPaHWYHI BiIXUJICHHSI
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moxuOKu ¢GopMHu 3yOUacTUX TOBEPXOHB POTOPIB IUIAHETApHOTO Timpomortopa. OOrpyHTOBaHI
IpaHUYH] BIIXWJICHHS MOXMOKH (OPMH BUTOTOBJIECHHS 3y04acToi MOBEPXHI POTOPIB J103BOJIMIN
YCYHYTH KOJIMBAHHS IIaMeTPaIbHOTO 3a30PY Ta 3a0€3MeUUTH CTaOUIbHICTh BUXITHUX XapaKTEPUCTHK

TJIAHETapHOTO T1APOMOTOpA.
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Influence of changing the diametral clearance on the input characteristics of planetary
hydraulic motors

Panchenko A.; Voloshina A.; Pastushenko S.

Abstract. Manufacturing technologies of rotors of planetary hydraulic motors predetermine a certain error in the shape
of their toothed surface, leading to fluctuations in the diametrical gap between the rotors. Such fluctuations have a
negative impact on the change in the output characteristics of the planetary hydraulic motor. As a result of the studies of
the influence of the design features of the planetary hydraulic motor rotors on the change in its output characteristics, a
structural and functional diagrams has been developed that allow modeling changes in the diametral clearance. To
simulate fluctuations in the diametral gap, the limit deviations of the shape error of the gear surfaces of the rotors of the
planetary hydraulic motor were substantiated. Justified marginal deviations of the error in the shape of the manufacture
of the gear surface of the rotors made it possible to eliminate fluctuations in the diametrical clearance and ensure the
stability of the output characteristics of the planetary hydraulic motor.

Keywords. Planetary hydraulic motor; inner rotor; outer rotor; toothed surface; limit deviations; diametrical clearance;
form error.
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