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AHHOTanusi. PaccMOTpeHB! TIaHeTapHBIE THAPO-
MOTOPBI C Pa3lIUYHBIMH BBIXOIHBIMH XapaKTEPHUCTHKA-
MH, OOyCIIOBICHHBIMH KOHCTPYKTHBHBIMH OCOOEHHO-
CTSIMH BBITECHUTEIIBHOTO M paCIpeeNUTeNbHOro OI10-
koB. Pa3paboTaHO ceMEHCTBO ILIaHETapHBIX THIPOMO-
TOPOB, COCTOSIIEE M3 YEThIpeX YHU(DUIIMPOBAHHBIX psi-
nos cepuu IIPI', mpencraBiaeHHOE IMAPOMOTOPAaMU HO-
MUHAJIBHONH MOIIHOCTHIO 33 kBT m paGounm ob6bemom
800...1600 cm®, MomHOCTBIO 22 KBT M paGounm 06be-
moM 160...630 CMS, MomHOCcThI0 11kBT m pabounm
obsemoMm 50...200 CMS, MOITHOCTEIO § KBT U pabounm
obbemMom 32...125 oM. Pazpabotanbl TUIAaHETAapHEIC
THAPOMOTOPBl Majloif MOIIHOCTH, IIPEACTABICHHbIC
nByMs yHAGUIEPOBaHHBIMU psigamu [IPT-2 u ITPT-7 ¢
HOMHWHAJILHOW MONIIHOCThIO 2 KBT, pabounm oOGbeMom
12,5...50 cm® u MommocTBIO 7 KBT, pabouum o6beMoM
50...400 cM®, coorBercTBenHO. PaspaGoran yHudMIH-
poBaHHBIN psa ruapoBpamiareneii ['BII-18, HomuHa b-
HOM MomHocThi0 18 kBT u pabounm oOGBemMoM
2500...8000 cm®, a Taxxke YHUDUIUPOBAHHBINA PSJT THI-
pomoropoB I'T-11, HomunansHOM MomHOCTEIO 11 KBT 1
pabounm oOvemom 32...80 cM®. B 3aBHCHMOCTH OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEH T'MIPOMOTOPOB, 00Y-
CJIOBJICHHBIX WX BBIXOJHBIMHM XapaKTEPUCTUKaMH, pa3-
paboTaHHBIE THIPOMOTOPHI pa3IMYarOTCsl crocodaMu
KOMIEHCHPOBaHMS IUIAHETApPHOTO JBHKEHHS BBITECHH-
TeNel W pacmpenenenus padouei xuakoctu. PaccMot-
pPEHHBIE IUIaHETapHBIE W T'ePOTOPHBIE THUAPOMOTOPEI
MIpeJHa3HAYeHbl JUII TUAPO(GUKAIINN TTPUBOIAOB aKTHB-
HBIX Pa0OYMX OPTaHOB CEIBCKOXO3AWCTBEHHOM, CTpOU-
TENBHOM, TOPOKHON U JIp. MOOWMIBHOM TEXHHKH, W CIIO-
cOOHBI 00ECTIeYNTh YacTOTy BpalleHus padodero opra-
Ha B amanazone (,5...6000 o0/MuH, MpH H3MEHEHUS
MotHocTH 0T 2 kBT 10 33 kBT.

KuroueBble ci10Ba: NIaHETapHBIA THIPOMOTOP,
TepOTOPHBIN I'MPOMOTOp, BHELIHEE 3yOUaroe 3areruie-
HUe, KapJaHHas Iepefada, BHEIIHHHI KOMIIEHCUPYIO-
A MEXaHU3M, TOPILIEBOE paclpeesieHne, nangeHHoe
pacmpeneneHue, HEMOCPEICTBEHHOE pacIpeieieHue,
repoTOPHOE pacupeaeeHne, pabodas >KUAKOCTb.

ITOCTAHOBKA ITPOBJIEMbBI

Bospacratomue MmacmraObl NPOM3BOACTBA MO-
OMJILHOW TEXHWKH JIENAI0T OCOOCHHO aKTyaJbHBIM BO-
npoc, TuApoUKaLUKY NPUBOJOB €€ aKTHBHBIX Pabodnx
opraHoB [1, 2] u kak clnencTBUE, pacIIUPEHUE HOMEH-
KJIaTypbl BEICOKOMOMEHTHBIX HH3KOOOOPOTHBIX THAPO-

MOTOPOB.

CaMBIMH  PacpOCTPaHEHHBIMU THUAPOMOTOpPAMH,
MPUMEHSAEMBIMHA B CHJIOBBIX THIPOIIPHUBOJAX MOOWIb-
HOW TEeXHUKH, ABIAIOTCA IU1aHeTapHble [1-10]. Otu run-
POMOTOpBI JIONYCKAIOT (OpCHpPOBaHKHE MO IABJICHUIO,
yCTOIunBO paboTaoT B OOJBIIOM JHara3oHe U3MEHe-
HUS YacTOT BpamieHus1, umeroT Bbicokuii KIIJ] u 60b-
M€ MOMEHTHl cTparuBaHus. IIpenmyiiecTBoM 3THX
THIPOMOTOPOB  SIBISIETCA  BO3MOXKHOCTH ~ YCTAHOBKH
HETMOCPEACTBEHHO B IPUBOJHONM MEXaHU3M TPAaHCHOP-
TEpOB, JiIeOeT0K, OUTEPOB, MOTOP-KOJIEC H T..

ITosTomy, pa3paboTKa IDTAHETAPHBIX THAPOMOTO-
POB C pa3NMYHBIMHM BBIXOJHBIMU XapaKTEPUCTHKAMU,
00yCIJIOBIICHHBIMH KOHCTPYKTHBHBIM HCHOJHEHHEM BbI-
TECHUTEJIBHOrO OJI0Ka, ¢ LUKIOWJAJIbHBIM Hpoduiem
BBITECHHUTEJIEH; MEXaHH3MOM, KOMIIEHCHPYIOIIUM IIa-
HETapHOE IBIDKEHHE BBITECHUTEINEH; pacrpenenuTesb-
HOM cHUCTEeMBI, CO3Jarolleil Bpalaroliee TujpaBiande-
CKO€ II0JIe, SBJISETCA OJHON M3 aKTyaJbHBIX 3a]ad pas-
BUTHSI MOOMIIBHOM TEXHUKH.

AHAJIA3 PE3VJIbTATOB HHOCJIEJHUX
NCCIIEJOBAHUUN U TTYBJIMKALINU

AHanm3upysi TeXHHMYECKHe TpeOOBaHMS K aKTHB-
HBIM pabO4YMM OpraHaM ¢ HU3KOH 4acTOTOH BpaleHUs U
BBICOKMM KPYTSIIIUM MOMEHTOM MO>KHO BBISBUTBH IIO-
TpeOHOCTh B THAPOPUKALMH CIEAYIOMMX UX rpymm [1,
2]: GypunbHast TexHuka (Oypbl); JIECO3arOTOBHUTENIbHAS
TEeXHUKa (XapBECTEPHBIE W JAPYIHE TOJIOBKH); KOMMY-
HaJIbHAs TEXHUKa (TPaHCIOPTEPHI, pPa30pachIBaOIINe
JIUCKM); M KaK CaMbIi KPYIHBIA MOTPEOUTENs THAPO-
000pyIOBaHUS — CEIBCKOXO3IWCTBEHHAs TEXHHWKA: Ma-
IIMHBI JUII BHECEHHS MHUHEPAIBHBIX U OPTaHHYECKUX
ynoOpennii (pa3dpachIBalolye JTUCKH, TPAHCIIOPTEPHI);
3€pHO-, KYKYypy30-, CBEKJIO- M KapTogeseyOopouHble
KOMOalHbl (HaKJIOHHas Kamepa, COJIOMOTpsIC, TpaHC-
MOpTEpHI, OUTEPHI, KOTIauH, 3JI€BAaTOPHI, IIHEKH); MaIllH-
HBI Ul XHMHYECKOH 3aliuThl (TPaHCHOPTEPHI, Mellal-
KH); IUIOI0- M AATOA0YOOPOYHbIE MAIIUHbI (TpaHCTIOpTe-
PBI, BHOPATOPHI, BEHTUIIATOPHI).

AHanmu3 THIPABIMYECKUX CXEM MOOMIBHON TeX-
HUKH TI0Ka3an [1], 9To B cocTaB TUApoarperara mpuBo-
Jla aKTUBHBIX pabOYMX OPTaHOB MOOWIBHON TEXHUKH,
KakK TPaBHIIO, BXOIAT: NPUBOAHON J(BUTaTENb, HEPETY-
JUPYEMBIH MIECTEPEHHBI HACcOC, NMPEIOXPAHUTEIbHBIN
KJIallaH HEeNpsIMOro JeiCTBUA U BBICOKOMOMEHTHBIN
HU3KOO0OOPOTHBIN THIPOMOTOP POTOPHOTO THIIA.
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K ocHOBHBIM TpeOOBaHUSIM, KOTOpPBIC MPEABSIBIIA-
I0TCS K THAPAaBIMYECKUM MAaIIMHAM, KOTOPBIE NpHMe-
HSIOTCS B THUApOarperarax MOOMIBHBIX MAaIlMH OTHO-
carcst [4,5]: obecneueHre HEOOXOOMMOI IPOU3BOIHU-
TEJIbHOCTH, MOIIHOCTH MJIM KPYTSIIETO MOMEHTA TIPH
3aJaHHOM JaBieHun M MakcumanbHom KIIJ], muHB-
MaJlbHble TabapuTHbIE pa3Mepsl M BEC, MUHHMaJIbHAs
CIIO)KHOCTh M TPYJOEMKOCTb H3TOTOBJICHUS, HaJeK-
HOCTH paboTHl ¥ OOJBIION pecypc, JIErKOCTh MOHTaXa,
IIPOCTOTA IKCILTyaTaly. bojee Bcero nepeyrcieHHbIM
TpeOOBaHUSAM YAOBIICTBOPSIOT POTOPHBIE T'HIpaBIINYe-
CKHE MallWHBI, IMEIOIINE pa3IndHbIe: (JOPMBI KOHTYpa
pabodeit OJIOCTH: SMUTPOXOUY (FMULIUKIONAY), THIIO-
TPOXOHUAY (THIIOIMKIIONIY), IMIECTEPHIO ¢ BHYTPCHHUM
3y0OM pa3Iu4IHOro MpoduIs; KOH(GUTYpanuud 3yObeB
BBITCCHUTENEH (pOTOpa WM CTaTropa): 3JIEMEHTHI
SMUTPOXOUIBI (ATUIUKIIONABI), JIEMEHTHI THIOTPOXOH-
Iibl (TUITOIMKIIONIBI), JIOTapu(MHUYECKYIO KPUBYIO, KpY-
roBoil mMpo¢uiib; BUIBI JABWKCHHS OCHOBHBIX pabOumX
OpraHOB: IJIaHETApPHOE JIBUKEHHUE BHYTPEHHETO POTOPA,
IUTaHeTapHOE JABWKCHHE BHEIIHETO pOTOpa, BpallleHHEe
BHYTPECHHETO U BHCUIHETO BBITECHUTEJICH BOKPYT CBOUX
LIEHTPOB; BHUABI KMHEMaTHYECKOH CBSI3M POTOpA C BBI-
XOJIHBIM BaJIOM: HEIIOCPE/ICTBEHHAsI XKECTKAasl CBA3b, IPH
MOMOIIM KCIIEHTPHKA, 3y04aToro 3aleluieHus WIiH
IIAPHUPHOTO U HIJIHMIEBOTO COCANHEHNUS; CIIOCOObI CHH-
XPOHHM3ALUH JBIKCHHUS pOTOpa: 0€3 CHIIOBOTO KOHTAaKTa
POTOPOB WJIM POTOpa C MOBEPXHOCTHIO pabodeil moso-
CTH CTaToOpa, MOCPEICTBOM B3aHMMOAEHCTBHS POTOPOB
WA POTOpa CO CTATOPOM; CIOCOOBI pacrpeieieHus pa-
Ooueil JKHMAKOCTH: TOPLEBOE paclpeselieHue MyTeM
BpAI[AIOIIErocsi WM HEMOJABI)KHOTO TOPIIEBOTO pac-
MIpeJenuTeNsi, BHYTPEHHEE paclpeesieHHe depe3 OT-
BEPCTUS U KaHAJIBl BHYTPEHHET0 POTOPa, BHEIIHEE pac-
IIpe/ieNieHne Yepe3 OTBEPCTUS U KaHAJbI B Tl CTaTopa
WIN BHEIIHETO POTOpa, PacHpesesieHHe IPU ITOMOIIH
nan$eHHOro pacrpeienuTels, KOMOMHUPOBaHHOE pac-
IIpe/ieNieHNe; 110 PEBEPCUBHOCTH: PEBEPCUBHBIE U HEpe-
BEPCHUBHBIE; IO PETYIMPYEMOCTH: PETYIHpYyEeMbIe U He-
peryinupyeMsle; 10 BEJIMYMHE KPYTAILIEr0 MOMEHTa H
CKOpPOCTH BpallCHHSA BBIXOAHOI'O BaJia: BBICOKOMOMCHT-
HBIC HI/I3KOO60pOTHBIe U HU3KOMOMCHTHBIC BLICOK0060-
pOTHBIE.

Ha cerogmsiuramii neHp Hawmboliee HIMPOKOE MpH-
MCHCHHE B THAPONPHUBOAAX BpallaTCIbHOTO lleﬁCTBI/Iﬂ
MOOMIIBHOM TEXHUKH TIOTY9 NN aKCHaJIbHO-
MOPIIHEBbIE, LIECTEPEHHBIE WM CPaBHUTEIHHO HOBBIC
IUIAHETapHbBIe ¥ TePOTOPHBIC THAPOMAIIHHBI [2-5].

AHanm3 KOHCTPYKTHUBHBIX OCOOCHHOCTEH pOTOp-
HBIX ryapoMamuH nokasan [1-10], uro HecMmoTps Ha
pasHoOoOpa3ue T'MApPOMAIIHH, HCHOIB3YEMBIX B IPHBO-
JdaX aKTHUBHBIX pa60q1/1x OpraHoB MOOMJIBHON TEXHUKHU
TOJIBKO TUIAHETAapHBIE TUIPOMAIIHHBI JTOMYCKaT (op-
CHpOBaHKE TI0 IAaBJICHHUIO, OHU, B 3aBHCHMOCTH OT KH-
HEMATHYeCKOl CXeMBl Pa0OTHI BBITECHUTENEH MOTYT
OBITH OBICTPO- I THXOXOIHBIMH H MOTYT paboTaTh C
BbicokuM KIIJ[ Bo BceM auara3oHe peryaupoBaHusl.

[TosTOMY mpH paccCMOTPEHUH Pa3JIMYHBIX THIIOB
THIPOMAILNH, OOYCJIaBIUBAIOLIMX TEXHHUYECKHH YpO-
BEHb COBPEMEHHOTO CHJIOBOTO T'MAPONPUBOAA MOOHIIB-
HOW TEXHWMKH, HauOOJBIIEr0 BHHUMAHHS 3aCIyKUBAIOT
THJPaBIMYECKHE MAIIVHBI IUTAHETAPHOTO TUIIA.

ITOCTAHOBKA 3AJIAYN

Pa3paboTka mimaHETapHBIX THAPOMOTOPOB C pas-
JUYHBIMU BBIXOJHBIMHM XapaKTEPHCTHKaMHU, 00yCIIOB-
JICHHBIMH KOHCTPYKTHBHBIM HCIOJHCHHEM BBITCCHU-
TEJIBHOTO OJIOKA, C IUKJIOWIAIBHBIM IPO(HIEM BBITEC-
HHUTEJIEH; MEXaHU3MOM, KOMICHCHPYIOIINM IUIaHETap-
HOE JIBIKCHUE BBITECHUTEINEH; paclpeeUTeNbHON CH-
CTEMBI, CO3/lalolIell Bpalaoliee ruApaBIndecKoe Moe,
SBJISIETCS OJTHOM M3 aKTyaJIbHBIX 3a]lad pPa3BUTHUS CHIIO-
BOTO TH/IPOTIPHBO/Ia MOOMIIBHOM TEXHHKH.

N3JIOKEHUE OCHOBHOI'O MATEPUAJIA

JIst pelieHust MOCTaBIEHHOM 3aJauu, CBSI3aHHOM C
runpoduKane IpuBoJOB MOOMIEHOW TEXHHKH, JIA00-
paropueii « 'mapaBInYecKre MAIIMHBI U THAPOTIPHBOL
CEJIbCKOXO03SMCTBEHHON TeXHUKM» Kadeapsl «MoOouib-
HBIC DHEPTreTHUYSCKUE CPEICTBa» TaBpHYECKOro rocy-
JAPCTBEHHOTO arpOTEXHOJOTHYECKOTO YHHBEPCHUTETA
pa3paboTaHo psI THIAPOMAIIUH C TUIAHETAPHBIM U TepO-
TOPHBIM JBHKEHHSIMH BbITecHuTeNEH [8,10,11-16].

[InanerapHOoe JABUXKEHUE BBITECHUTENIEU THUIPO-
MalllMH XapaKTepU3yeTCsl BpallleHHeM IMOJBH)KHOTO BBI-
TecHUTeNnd 3 (puc. 1) BHYTpH HENOABUKHOTO BBITECHHU-
Tend | co BCTaBHBIMU 3yObsiMH 2 (pOJIUKaMH).

Puc. 1. IInanerapHoe JBHM)KEHUE BBITECHUTE-
neii: 1 — oXBaTHIBAOIIUI BBITECHHUTEND; 2 — 3y0bs (po-
JUKH); 3 — OXBATHIBAGMBII BEITCCHUTEID; 4 — 30HA HarHe-
TaHUs, 5 —30Ha CIMBa

Fig. 1. Displacers planetary movement: 1 — exter-
nal displacer; 2 — teeth (rollers); 3 — internal displacer;
4 — pumping zone; 5 — drain zone

JIBmKeHNe BBITECHUTENS 3 TPOUCXOAMT TOJ JeH-
CTBHEM BPAIAIOIIETOCS THAPABINICCKOTO IOJIST Xapak-
TEPU3YIOIIEToCcsl 30HOM HarHeTanus 4 W 30HOM ciuBa 5,
KOTOPBIC PACIOI0XEHBl CHMMETPUYHO. [10IBHKHBIH
BEITECHHUTENb 3 BpAIlaeTcs B CTOPOHY MPOTHBOIOJIOXK-
HYIO JBIDKCHHIO THIPABIMYCCKOTO IIOJISA, IMPH 3TOM
LUEHTP TOABIDKHOTO BBITECHHUTENSI 3 JABIDKETCS IIO
Opr)KHOCTI/I OTHOCUTECJIBHO HEIIOABHUXHOI'O ueHTpa O
BBITECHUTES 1.

rI/I)IpOMaHII/IHBI C TaKUM JIBHXXCHUEM BBITCCHHUTC-
JIel Ha3bIBAIOT — IJIaHETapHbIe (OpOUTATBHBIC). 33 OJUH
000pOT THUAPABIUYECKOTO TMOJISI TOIBMXHBIA BHITECHH-
Tenb 3 TOBOpadMBaeTCs Ha ONWH 3y0, CIIEOBATEIbHO,
MOJHBIN 000POT Ball THAPOMOTOPA (BBITECHUTEINB) CO-
BEPIIUT 32 KOJHYECTBO OOOPOTOB THIPABIUYCCKOTO
MOJIsl paBHOE 4YHCIy 3yObeB 3TOro BhITeCHHTENS. [lo-
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9TOMY IUIaHETAapHbIE THAPOMAIIMHBI 00J1aal0T O0O0Jb-
MM paboyrM 00BEMOM, a 3HAUUT, UIMEIOT HU3KYIO Ya-
CTOTY BpallleHHs M BBHICOKUI KPYTSAIINI MOMEHT, a clie-
JIOBATEJIbHO, UCIONB3YIOTCSl B KAY€CTBE THAPOMOTOPOB.

IInaneTapHO€ NBHKEHHE BBITECHUTENEH HCIOIb-
3yeTcsl B THAPOMOTOpaX C YacTOTOH BPAIICHUS BBIXOJI-
HOTO Baja:

- 0,5...60 06/MHUH — HI3KOOOOPOTHBIX;

- 40...600 06/MuH — cpeTHEOOOPOTHBIX;

- 500...2500 06/MHH — BEICOKOOOOPOTHBIX.

Pa3paboTaHo ceMelCTBO IJIaHETAPHBIX THUAPOMO-
TOpoB (pHC. 2), cOoCToOsIee M3 4YeThIpeX YHH(UIHMPO-
BaHHBIX psanoB cepuu IIPI', npencraBieHHOE THAPOMO-
TOpaMH HOMHHAJIbHOW MOIIHOCTBIO 33 KBT 1 pabounm
o6bemom 800...1600 cv® (puc. 2, a), MOMmHOCTBIO 22
kBT 1 ¢ paGounm o6bemom 160...630 cm® (puc. 2, 6),
MornHOCThIO 11kBT 1 padounmm oovemom 50...200 o’
(puc. 2, B) 1 MomHOCTHIO § KBT U pabounm o0bpeMoM
32...125 eM® (puc. 2, 1) [17-21].

Puc. 2. CemelicTBO yHU(DHUIMPOBAHHBIX PS/IOB
IuIaHeTapHbIX ruapomortopoB cepuu [1PI: a — TTPT-33,
6 —IPI-22, B —IIPI"-11, n — TIPT"-8

Fig. 2. Unified ranges of planetary hydraulic mo-
tors series PRG: a — PRG-33, b — PRG -22, v — PRG-11,
d - PRG-8

[MpuHuMn pa®oThl 3TUX THIPOMAIINH OCHOBAaH Ha
IIpUHIHUIIE PabOTHI INIAHETApHOTO pelyKTopa (puc. 3).

< B

Puc. 3. Cxema JBMKEHHS BBITECHUTEIICH B TUIaHE-
TapHBIX THAPOMOTOPAX CeMeHCTBa YHH(UIMPOBAHHBIX
psnos IIPI-33, T1PT-22, TIPT-11, u IIPT-8: 1 — oxBa-
THIBAEMbIH BBITCCHHUTEIb (COJHEYHAS IIECTCPHS), 2 —
OXBAaTHIBAIOMINN BBITECHUTENb (CATEIUINT); 3 — KOPIIYC
(xOpOoHHAs IIeCTePH:)

Fig. 3. The diagram of the displacers movement in
the planetary hydraulic motors from series of the PRG-
33, PRG-22, PRG-11, PRG-8 unified ranges: 1 — inter-
nal displacer (planetary pinion); 2 — external displacer
(planetary pinion); 3 — case (crown gear)

Poub conneuyHoit mectepHu (pUc. 3) BBINOJHSIET
MOJIBIDKHBIM OXBaThIBaeMbIil BbITecHUTENb 1. OH Bpa-
IaeTCsl KOHIEHTPUYHO KOPIYCY 3, KOTOPBIH BBIIOJHS-
€T pOJIb KOPOHHOM LIECTEPHHU.

Ponp carenmnuTa, B JaHHOM THAPOMOTOPE, BBIMIOJ-
HSET OXBATHIBAIOIIMK BBITECHHUTENb 2, KOTOPBIH KOH-
TaKTUPYET CBOMMH BHYTPEHHHUMH 3yOBSMH C COJTHEU-
HOW miecTepHed |, oOpa3ys THUNOIUMKIOHIAIEHOE 3a-
HEeTUICHUE, a BHEITHEH 3y09aToil MOBEPXHOCTHIO CBSI3aH
¢ kxopmycoM 3 (KOpOHHOW WIECTEpHEiH), TEM CaMbIM
KOMIICHCUPYS CBOE IIJIaHETapHOE ABWXKeHHE. Boaumom,
BO BCEX I'MAPOMAIIMHAX IUIAHETApPHOTO TUIA, SIBJISETCS
pabovasi >KHIKOCTb, C(OPMHpOBaHHAs paclpenesu-
TEJILHOM CHCTEMOW BO Bpallarolieecs] THApPaBINYecKOe
noJe.

B muiaHeTapHbBIX TMAPOMOTOpPAx CEMEMCTBA YHU-
(umupoBaHHBIX psnoB (puc. 2), mist (GopMUpOBaHUS
TUIPABIUYECKOTO TOJS, WCIONB3YeTCsl TOpIeBas pac-
mpeJenuTenbHas cucreMa (puc. 4), oOpa3oBaHHas MPU-
JIETAIOMMMHU TIOBEPXHOCTAMHU TIOABIKHOTO pacrpene-
JUTENd 2 U HEMOJBMXKHOIO 30JO0THUKA 1, HA KOTOPBIX
BBITIOJTHEHBI paclpeaeIuTeIbHbIC OKHA.

IIpu paboTe mIaHeTapHOTO THAPOMOTOpa (pHC. 4),
K HEIOJIBUKHO YCTAHOBJIEHHOMY B KpBIIIKE (Ha cXeme
He I0Ka3aHa) 30JI0THUKY | TOABOAMTCS MOJ AaBJICHU-
eM pabouas >KHJIKOCTb, KOTOpas dYepe3 paclpeneliu-
TeNbHBIE OK Ha 3 TomNajgaeT B 30HY HarHeTaHus S5 Bpa-
IIAfoIIerocs pacmpenenutens 2 (Ha cxeMme MOKa3aH
MPO3payHbIM), Tae (OPMHUPYETCS Bpallaroieecs THI-
paBIMYECKOe II0JIe MOJBOJMMOE K padodyMM Kamepam
00pa30BaHHBIM 3yOuYaTBIMH IOBEPXHOCTSIMH OXBaTbl-
BaoIero 7 u oxmaTbiBaeMoro 8 BbiTecHuTenen. Kuu-
KOCTb, COBEPIIMBIIAS TOJIE3HYIO paboTy, OTBOAMTCS U3
pabounx KaMmep 4yepes 30Hy ciHBa 6 K OJJHOMY U3 KOJIb-
LIEBBIX KaHAJIOB 4.

Puc. 4. [Ipurnun paboTel TOPLEBOTO pacipesese-
HUsS pabodueid xuakocTu: 1 — 30JI0THHK; 2 — pacrpene-
JINTCIIb, 3 - pacnopeacinTCIIbHbIC OKHA; 4 — KOJIBILICBBIC
KaHaJlbl; 5 — 30HAa HarHeranus; 6 — 30Ha ciauBa; 7 —
OXBaTBIBaIOH_[I/Iﬁ BBITCCHUTCIIb, 8 — oxBaThIBa€MBIN BBI-
TCCHHUTCIIb

Fig. 4. Principle of operation of the working fluid
end distribution: 1 — slide; 2 — distributor; 3 — distribu-
tive ports; 4 — ring channels; 5 — pumping zone; 6 —
drain zone; 7 — external displacer; 8 — internal displacer.
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Jis co3maHMs IUTAHETAPHBIX THIPOMOTOPOB Ma-
soit monrHOoCcTH [8,9,11] (MeHbIe 8 KBT) OBUT HCTIONB-
30BaH NPHUHIUI KOMIICHCAINH [TAHETAPHOTO IBHU)KECHHS
BBITECHUTENS € MOMOIIBIO KapaaHHON nepenauu. Kom-
MICHCUPOBAHNE IUIAHETAPHOTO ABM)KECHUS BBITECHUTENCH
C TOMOIIBIO KapJaHHOM TepeJaydl IMpHUMEHSETCS B
CPeaHEOOOPOTHBIX U BBICOKOOOOPOTHBIX THJIPOMOTO-
pax.

Pa3paboTanHble MmaHeTapHbIE THIPOMOTOPHI pac-
CMaTpUBaeMOro THma (pUC. 5) MPEeACTaBIEHBI IBYMs
yaupuumpoBanusiMu psigamu [IPT-2 u TIPI-7, npen-
CTaBIEHHOE THUAPOMOTOPAaMH HOMHHAIBHOM MOIIHO-
cThio 2 kBT 1 pabounm o6bemom 12,5...50 em® (puc. 5,
a) 1 MomrHOCThIO 7 KBT 1 ¢ pabounm o6pemom 50...400
oM’ (puc. 5, 6), COOTBETCTBEHHO.

Puc. 5. IlnanerapHble THAPOMOTOPHI ¢ KapAaHHOM
nepenaueit cepun [IPT: a - TIPT-2, 6 - [TPT-7

Fig. 5. Planetary hydraulic motors with the cardan
drive series PRG: a - PRG -2, b - PRG -7

BayTpu HemoaBuxkHOTO BBITecHUTENs | (puc. 6)
CO BCTaBJICHHBIMH POJIMKaMu 2 (3yObsiMH), Bpamiaercs
BHYTPEHHUH  BBITECHUTENb 3,IpUYeM €ro LEHTP JIBU-
KeTCs M0 OKPY)KHOCTH BOKPYT IIGHTPA BBITECHHUTENS 1,
coBepIas IUIaHETapHOE ABIDKEHHE, KOTOPOE KOMIICH-
cUpyeTcsl B KOHIIEHTPUYECKOE BpAIICHUE Bajla T'MIPO-
MoTOpa 4 ¢ MOMOLIbIO KapAaHHOM nepegauu. KapnaH-
Has mHepefada COCTOMT M3 KapjAaHa 5 HaxoAsILerocs
BHYTpPHM TOJIOTO Baja 4, KOTOPBII C TOMOIIBI0 My(pT 6
COEIMHSIET BaJl 4 ¢ TOABM)KHBIM BBITECHHUTEINIEM 3.

Puc. 6. KomneHcupoBaHre MIaHETapHOTO JIBUYKE-
HUSI BBITECHUTENIEH C MOMOIIBIO KapJaHHOW IMepefayu:
1 — oxBaThIBaOIMIA BHITECHHUTEID; 2 — POJIMKH; 3 — OXBa-
TBIBAEMBIN BBITECHHUTEND; 4 — BaJI THAPOMOTOpA; 5 — Kap-
naH; 6 — My(QTHI KapJaHHOW TIepenadn

Fig. 6. Compensation of the displacers planetary
movement by means of cardan drive: 1 — external dis-
placer; 2 — roller; 3 — internal displacer; 4 — hydromotor
sgaft; 5 — cardan; 6 — cardan drive .

Jns opMupoBaHUS THAPABINIECKOTO MO pabo-
4yel KMAKOCTH, BBIOJHSIONIETO POJb BOAWIA, B AaH-
HBIX THIPOMOTOpAax HCHONB3YETCSl  paclpeieiIeHHas
cucreMa naneHHOro Tuma (puc. 7) MpeacTaBIAIONIas
co0oif Bax 6, ¢ BEITIOJTHEHHBIMH Ha HEM IPOTOYKAMH C
masaMu JJIs T0/IBojIa 4 W OTBOIA 5 pabouei )KHUIKOCTH,
BBITIOJTHSIOUIMME POJIb 30JI0THHKA. Ban 6 ruapomoropa
YCTaHOBJICH B KopIyce 1, C BBINOJHEHHBIMU B HEM pa-
JIMaJbHBIMU 7 ¥ TOPUEBBIMU 8 OTBEPCTHSAMH, BBITIOJIHS-
IOIIUMH POJIb PactpeeIuTeNs.

B xopmyce 1 (puc. 7) ruppomoTopa HMeeTcs
BXOJ/IHOE OTBEpPCTHE 2, JJIs 10/1BoJa paboyel IHUIKOCTH
W BBIXOJIHOE OTBepcTHE 3 Ui ciuBa pabouei KHUIKo-
ctr. JXuaxocTs depe3 oTBepcTus 2, MOA JaBICHUE II0-
CTyMHaeT B MPOTOYKH W Ma3bl HArHETaHMA 4, BHINIOJTHEH-
HBIC Ha Bay 6. Bpamaromieecs runpaBimdeckoe 1oie, B
paccMaTpuBaeMOl pacmpedeTuTeIbHol cucteme, (op-
MHUpyeTCsl Ia3aMu HarHeTaHus 4 W paguaibHBIMH OT-
BEPCTHSAMH 7 W 4Yepe3 TOpLEBbIE OTBEPCTHUsI 8 MogaeTcs
B paboune kamepsl 9. OTpaboTaHHAs KUIKOCTH OTBO-
JUTCA U3 paboynx KaMep depes Mas3bl CIUBa 5, CUCTEMY
panuaibHBIX 7 ¥ TOPLEBBIX 8 OTBEPCTHUH K BBIXOJTHOMY
OTBEPCTHIO 3.

6 5 1 7 4 & 2

Puc. 7. Ilpuanun pabotel mandeHHOH pacnpene-
JUTENBbHON cucteMbl: 1 — xopriyc; 2 — BXOJIHOE OTBEp-
ctue; 3 — BBIXOJIHOE OTBepCTHE; 4 — Ma3bl HarHeTa-
HUS; 5 — ma3kl cnuBa; 6 — Ba; 7 — pagualibHbIe OTBEP-
ctusi; 8 — TopueBble OTBepCTHs; 9 — paboune Kamepshl;
10 — oxBaTkIBaIONMI BEITECHUTEND, 11 — OXBaTLIBaEMBINM
BBITCCHUTEIIb

Fig. 7. Principle of journal distribution system op-
eration: 1 — case; 2 — inlet; 3 — outlet; 4 — pumping
slots; 5 — drain slots; 6 — shaft; 7 — radial ports; 8 — end
ports; 9 — working chambers; 10 — external displaer; 11
— internal displacer.

Jlng mpuBOJOB aKTHBHBIX pabodnMx OpPraHoB MO-
OWJIBHON  CENbCKOXO3SIMCTBEHHONH  TEXHWUKH HY>KHBI
TUAPOMOTOPEI ¢ o4eHb OonpmmMu (6omee 5000 H-m)
KPYTAIIMMHA MOMEHTaMu M Hu3kuMmu (ot 0,5 00/MuH)
4acTOTaMHU BpalleHUs. TakuM TpeOOBaHUSAM YIOBIIC-
TBOPSIOT CIICIMAJbHBIC THAPABIMYCCKUEC MAIIUHBI —
rulaHeTapHele ruapoBpantarenu [8, 9, 13-16, 22, 23].

Pa3paboTaHHbIC MAIIMHBI PACCMATPHUBAEMOTO THUIIA
(puc. 8) mnpencraBieHbl YHU(PHUIUPOBAHHBIM PSIOM
ruapospamateneit I'BI1-18, HoMuHaNbHONH MOUTHOCTBIO
18 kBT 1 pa6ounm oGsemom 2500...8000 cm®.
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Puc. 8. Twuapospamarens MiIaHETaApHOTO TH-
na I'BI1-18
Fig. 8. GVP-18 hydraulic rotator of planetary type

Paspabotannsie runpospamarenu cepun ['BIT-18,
NPENCTaBISIFOT COOOH TMIPOMANIMHBI ¢ BHEIIHHM KOM-
NECHCHPYIOLIUM MEXaHH3MOM IUIAHETApPHOTO JIBMKCHUS
BEITeCHUTENCH (puc. 9).

Puc. 9. KomnesncupoBanue niaHEeTapHOTO JBIKE-
HUS BBITECHUTEJEH C IIOMOIIBKO BHCUIHEIO KOMIICHCH-
pyromiero mMexanum3ma: 1 — oXBaThIBa€MbBIH BBITECHH-
TeJb; 2 — OXBAThHIBAIOIIUHA BBITECHUTEND; 3 — BaJl MPHU-
BOJHOIO yCTpoOMcTBa; 4 — 30Ha HAarHeTaHus; 5 — 30Ha
CHBa; 6 — IBYX3BEHHBIN phlyar

Fig. 9. Compensation of the displacers planetary
movement by means of the outer compensative mecha-
nism: 1 — internal displacer; 2 — internal displacer; 3 —
driving shaft; 4 — pumping zone; 5 — drain zone; 6 —
two-element lever

BHyTpH 0XBaTBIBAIOIIETO BBHITECHUTEINS 2 KaTHTCS
OXBAaTHIBAeMbI BBITECHHUTENb 1, MOJ ACHCTBHEM T'HI-
PaBINYECKOrO IIOJIS BBHIIONHSIONIEr0 POJIb BOAMIA, KaK
BO BCEX TMAPOMAIIMHaX IUIaHeTapHoro Tuma. [loasmxk-
HBII BBITECHHUTENL | COEAMHEH C BAJIOM 3 aKTUBHOTO
pabodero opraHa MOOWJIBHOM MamIMHBI NPU TTOMOIIH
LIJIMLEBOTO COSIMHEHUS U SIBJISICTCS] HETIOIBIKHBIM OT-
HOCHTEJIFHO OCH BpalleHHs Bajla paboyero opraHa, a
KoJie0aTebHble IUIOCKOIApaJlIeNIbHbIE JIBIXKEHHUS CO-
BEpIIAeT OXBATBHIBAIOIIMI BHITECHUTEIb 2, KOTOPHIE
KOMIEHCHPYIOTCS C TIOMOLIBIO IBYX3BEHHOTO pbIyara 6.

Jns THOPOMOTOPOB € BHEIIHMM KOMIICHCHPYIO-
UM MEXaHW3MOM HCIIOJIB3YEeTCSl HEHOCPEICTBEHHOE
pacupenenenue pabdoueit xuakoctu (puc. 10). Pabouas
JKHJIKOCTb T10]1 IaBJICHHEM IT10/1aeTCsl BO BXOIHOE OTBEP-
cTHE 5, a CIIMBAETCA 4epe3 BBIXOJHOE OTBEPCTHE 6.

Puc. 10. Ilpunnun paboOThl HEMOCPEICTBCHHOM
pacrpeaenuTeabHON cucTeMbl: 1 — mpaBasi Kpblika; 2 —
JICBas KpbILIKa, 3 - HanpaBJIgro1Ias; 4 — IECTCPHA, 5-—
BXOJIHOE OTBepCTHE; 6 — BBIXOJHOE OTBepcTHE; 7 —
KOJIBIIEBOM KaHAIT;, 8 — akCHalIbHbIE OTBEPCTHS; 9 — pac-
npeaenuTenbable okHa; 10 — paboune kamepsr; 11 — po-
KM, 12 — okHa HarHeTaHus, 13 — OkHa cinBa

Fig. 10. Principle of the direct distributive system
operation: 1 — right cover; 2 — left cover; 3 — guide cas-
ing; 4 — gear; 5 — inlet; 6 — outlet; 7 — ring channel; 8 —
axial ports; 9 — distributing ports; 10 — working cham-
bers; 11 —rollers; 12 — pumping ports; 13 — drain ports

W3 BXOZHOTrO OTBEpCTHS pabodyasi KUAKOCTH IMOJ
JIaBJICHHMEM IOCTYMAeT B KOJIbIIEBON KaHan 7, BBIINOJI-
HEHHBIM B MPaBOM KpPbIILIKE 1, ¥ OT HErO OJTHOBPEMEHHO
— B aKCHaJbHBIC OTBEPCTHA 8, OTKyJla depe3 MepenycK-
HOM KaHaj B HampasJisitoled 3, MOCTymaeT B aKCH-
aNbHBIC OTBEPCTHS, BBITONHCHHBIE B JICBOW KPBIII-
ke 2. Jlanplie XUAKOCTh 4epe3 OTBEpCTHS 9, BBINOJI-
HEHHBIC Ha TOPIEBBIX MMOBEPXHOCTSX MIECTEPHH 4, TO-
cTymaetr B paboune kamepsl 10, KOTOpbIe 0Opa30BaHEI
BHYTPEHHEI TOBEpXHOCTHIO HampapBisitomed 3 (oxBa-
THIBAIOIIETO BBITECHUTENSI) ¢ pokamu 11 ¥ BHENTHEH
MMOBEPXHOCTHIO IIecTepHU 4 (OXBATHIBAEMOTO BHITECHH-
TeJIs).

Tlon neiicTBueM [aBJIEeHUs KUIAKOCTH HaIpaBJsi-
fomast 3 HaunHaeT OOKAThIBAThCS MO MiecTepHe 4, OJHO-
BPEMEHHO cO0O0IIas eil BpamaTeabHOEe IBH)KEHUE. Xa-
pakTepHOe (TUTOCKOMapalUIeIbHOE C BPALICHUEM) JIBH-
JKCHHE IISCTCPHU 4 OTHOCHUTEIBHO TOPIIEBBIX MOBEPX-
HOCTEH 30JIOTHUKOBOTO YCTPOWMCTBA 00yCIaBIMBACT Iie-
peMeleHre OTBepPCTU 9, BBITIOJHEHHBIX Ha TOPIEBBIX
MOBEPXHOCTAX ImecTepHu 4  (pacmpenenuTebHOe
YCTPOHCTBO) MO TOPIIEBON MOBEPXHOCTH KPHIIIEK 1 u 2,
B KOTOPBIX BBIIIOJHEHBI OTBEPCTHS HAarHeTaHus 12 u
cnuBa 13 30510THHKOBOTO yCTpoiicTBa. Bee 3To u mpen-
CTaBIIsIeT cOOO0M HEOCPEACTBEHHOE pacIpeaeICHHE.
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IIpr TpOEKTHPOBaHWUM BBICOKO- W CBEPXBBICO-
KOOOOPOTHBIX THAPOMOTOPOB HCHOJB3YIOT TEPOTOPHOE
IBIDKEHHE BRITECHHUTENEH [8, 9, 12].

I'epoTopHOE nBHXKEHHE BBITECHUTENEH TUApOMA-
mmwmH (puc. 11) XapakTepusyeTcss OTHOBPEMEHHBIM Bpa-
IICHHEM MOIBIDKHOTO BBITECHHTENS | M MOIBMKHOTO
BBITECHUTENSI 3 PACIIOJIOKEHHOTO BHYTPU BBITCCHHUTEIIS
1, mpu 3TOM KaxAblii U3 BBITECHUTENEH BpallaeTcs BO-
KpYT CBOET0 HEMOABMXKHOTO IieHTpa — O; U O, COOT-
BETCTBCHHO. [ MIPOMAIIMHBI ¢ TAKUM JBUKCHHUCM BBI-
TECHUTEJSI HA3bIBAIOT TEPOTOPHBIMH.

Puc. 11. T'epoTopHOE NBUXKEHHE BBITECHUTEIICH:
1 — oxBaTHIBaIOMIHI BRITECHUTEND; 2 — 3yObs (POJHKH);
3 — OXBaThIBa€MBIH BHITECHHUTEID, 4 — 30HA HATHETAHUS,
5 — 30Ha cnmBa

Fig. 11. Gerotor movement of displacers: 1 — ex-
ternal displacer; 2 — teeth (rollers); 3 — internal displac-
er; 4 — pumping zone; 5 — drain zone

Y ruapoMamuH JaHHOTO THIIA THUAPABIMYECKOE
moJie, MPEACTaBlIeHHOe 30HOW HarHeTaHus 4 W 30HON
cuBa 5, HEMOJBIKHO M PACIIOJIOKEHO CHMMETPUYHO
muHAA neHTpoB O; O,. BriTecHuTens 3 (Ban ruapoma-
IIMHBI) TTOBOpPAYMBAETCS Ha OAMH 00OpOT, CMEIIAsiCh
IIPY 3TOM Ha OAMH 3y0 OTHOCHTEIIBHO BBITECHHUTENS |.
I'epoTopHBIe THAPOMANIMHBI 00Taal0T HEOOIBIINM pa-
60ounM 00BEMOM, a 3HAYNUT, UMEIOT BBICOKYIO YaCTOTY
BpalllcHUs U HU3KUH KPYTAIUIL MOMEHT, a CIleA0Ba-
TEJILHO, UCIIOJIb3YIOTCSI B KAY€CTBE HACOCOB M BBICOKO-
000POTHBIX THIPOMOTOPOB.

Pa3paboTanHble THAPOMAIIMHEI JaHHOTO THIA
(puc. 12) mpencraBieHbl YHU(DUIMPOBAHHBIM PSIIOM
rugpomoropos I'T-11, HoMuHanpHONH MomHOCTBIO 11
kBT it pabourm oGnemom 32...80 cm®.

KomrieHcupoBaHue TepoTOpHOTO JIBHKCHHS BBI-
TecHHUTeNeH (POTOPOB) OCYIISCTBISACTCS IMMyTeM UX (HHK-
cupoBaHHOro cMemenus (puc. 13). [Mogsmwxaeli (oxBa-
TBIBAIOIINI) BHITECHUTENH |, CO BCTaBHBIMHU 3yObsMH 2
(ponmkamu), 3KCIEHTPUYHO YCTaHOBJIEH B Kopmyce 4.
BHyTpHu NOABMXHOTO BBITECHHTENS | pa3sMemieH BHYT-
peHHmil BeITecHUTEND 3. LleHTp BBITECHUTENS 3 pacio-
JIOKEH COOCHO C IIGHTPOM Kopiryca 4, a IEHTP 0XBaThI-
BAIOIIETO BBITECHUTENSI 2 CMEIICH Ha BEIHIMHY MEXK-
LEHTPOBOTO PACCTOSHUS (IKCIEHTPUCHTETA) 3yOdaToif
napsl. Takoe pacrojio)keHHe BBITECHUTENIEH MO3BOJISET
UM OJJHOBPEMEHHO BpaIlaThCs Ka)KIOMY BOKPYI' CBOETO
LIEHTPa, NPH 3TOM THAPABIMYECKOE I10JIE OCTAETCs He-
TIOJIBHIKHBIM.

Puc. 12. 'mnpomotop reporopusiidi ['T-11
Fig. 12. GG-11 Gerotor hydraulic motor

Puc. 13. KoMneHncupoBaHue repoTOpHOro JIBUXKE-
HUSI BBITECHHUTENIEH MMyTeM nX (pUKCUPOBaHHOTO CMellle-
Hus: 1 — OXBaTBHIBAIOIIMIA BBITECHUTEb, 2 — POJIHKH,
3 — 0XBaThIBaEMbIii BBITECHUTEINb; 4 — KOPITyC

Fig. 13. Compensation of the displacers gerotor
movement by means of their fixed shift: 1 — external
displacer; 2 — rollers; 3 — internal displacer; 4 — case

Pacmipenencane pabodei ;KUAKOCTH B TEPOTOPHBIX
THUIPOMAIINHAX OCYIIECTBISCTCS MO aHAJNOTHH OOBIYU-
HBIX [IECTEPEHHBIX THAPOMAIINH ¢ BHYTPSHHUM 3allel-
nerneM. Pabodas xunkocth (puc. 14) mox naBieHuEM
MOJJaeTCSA BO BXOJHOE OTBEPCTHE 5, OTKyJa MOCTyHaeT
B CEPIOBUIHOE OKHO 6, BBHIMOJIHEHHOE B KphImIKe 1, a
3aTeM B paboune kamepbl 9, 0Opa30BaHHbIE OXBAThIBA-
FOIIIMM 2 U OXBaTBIBAEMBIM 4 BBITECHUTEIISIMU.

B pexxnme ruapoMoTopa, MOCTyHAOMIast JKUAKOCT
pa3zKuMaeT BBITECHUTENH 2 U 4, 3aCTaBJIsIsl X BpallaTh-
cs. ['mapaBnuyeckoe moje (30Ha HArHETaHUS 7 M 30HA
cnrBa §8) B TaHHOM Cllydae HemoABIDKHO. Ha cimB paGo-
Yasl )KUJKOCTh MOCTYIAeT aHAJOTHYHO B OOpaTHOW TOCITe-
JIOBaTEIHLHOCTH.

PaccmoTpeHHBIE TIAaHETapHBIC THUIAPOMAIIHHBL:
CEMEHCTBO YHU(DUIMPOBAHHBIX PSIOB IUIAHETAPHBIX
TUAPOMOTOPOB C MOIIHOCTHIO OT 8 kBT 10 33 kBT, rug-
pOMAaIIMHBI MaJlol MOIIHOCTH OT 2 1o 7 kBT, ruapo-
Bpamiareia ¢ HU3KAUMHU 9acTOTaMH BPAIISHHs] MOIIHO-
cThi0 18kBT 1 repoTOopHbIE THIPOMAITHHBI C BHICOKUMHU
4acTOTaMH BpalleHns MOMIHOCTBIO 11 kBT mpenna3Ha-
YeHbI AJIsl THAPO(UKALIMK IPUBOIOB AaKTHBHBIX Pabo4nX
OpraHOB CEJIbCKOXO35UCTBEHHOW, CTPOUTENBHOM, HO-
POXHOW M JIp. MOOMJILHOM TEXHUKH, U CIIOCOOHBI 0bec-
MEYUTh YaCTOTY BpalICHUs paboduero opraHa B jJuamna-
3oHe 0,5-6000 06/MHH, MPU W3MEHEHHH MOLIHOCTH OT
2 kBt 10 33 kBT.
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Puc. 14. Ilpuanun pacupenencHus padoden KuI-
KOCTH B T€pPOTOPHBIX THApOMamiHax: 1 — kpemika; 2 —
OXBATBIBAIOLLMI BBITECHUTEND; 3 — POJIMKH; 4 — OXBaThIBa-
EeMBIH BBITCCHUTCIIb, 5 - BXOJHOC OTBCPCTHUC, 6 — CepI1Oo-
BHJTHOC OKHO HarHCTaHM, 7 — 30Ha Har"HCTaHus, 8 — 30Ha
cimBa; 9 — paboune KaMepsl

Fig. 14. Principle of the working fluid distribution
in gerotor hydraulic macnines: 1 — cover; 2 — external
displacer; 3 — roller; 4 — internal displacer; 5 — inlet; 6 —
crescent-shaped pumping port; 7 — puming zone; 8 — drain
zone; 9 —working chambers

B pesynbTare mpoBeNeHHBIX HCCIEIOBaHUH, pas-
paboTaHbI TUIaHETapHBIE U TEPOTOPHBIE THAPOMOTOPEI C
Pa3IMYHBIMM  BBIXOAHBIMH XapaKTEPUCTHKAaMH, 00y-
CJIOBJIIEHHBIMH KOHCTPYKTHBHBIM HCIIOJTHEHHEM BBITEC-
HUTEIBHOTO OJI0Ka; MEXaHHW3MOM, KOMIIEHCHPYIOUIIM
IUTaHEeTapHOEe JBMKEHHE BBITECHUTEJICH; pachperenu-
TEIbHOW CUCTEMBI, CO3JAOLIEH Bpallarollee ruapaBiu-
yeckoe moJjie. PazpaboTaHHble MIaHETapHBIE U T€POTOP-
HBIE TUAPOMOTOPBI TIPEJHA3HAUEHBI JUIS THIPOPUKALIUIH
IIPUBOJIOB AKTHUBHBIX pabOYMX OPTaHOB CEIHCKOXO35H-
CTBCHHOM, CTPOUTEIHFHON, TOPOKHON U Ap. MOOMIBHOM
TEXHHUKH, U CIOCOOHBI 00ECIEYUTh YAaCTOTY BPALICHUS
pabodero oprana B muamazone 0,5...6000 o6/mMuH, npu
U3MEHEHNHU MoIIHOCTH OT 2 KBT 10 33 kBT.

BBIBOJbI

B 3aBHCHUMOCTH OT KOHCTPYKTHBHOTO HCIIOJHEHUS
BBITECHUTEIHHOTO OJI0Ka, C MUKIOWAATIHHBIM IpodrieM
BBITECHHUTEJICH; MEXaHN3Ma, KOMIICHCHPYIOIIETO TUIaHe-
TapHOE ABWKCHHWE BBITECCHUTEINCH; pacmpeneauTeIsHON
CHCTEMBI, CO3/AIOIICH BpAIIAIONIee THAPABINIECKOE
moJie pa3paboTaHbl:

1. CewmeiicTBO TUIaHETapHBIX T'MIPOMOTOPOB, CO-
CTOSIIIIEE U3 YEThIpEeX YHU(HUINPOBAHHBIX PSJOB CEPUH
IIPT', mpencraBieHHOE TMAPOMOTOPAMH HOMHHAIBHOM
MomHocThio 33 kBT u  pabounMm  oObeMoM
800...1600cm®, MommHoCTBIO 22 KBT M pabounm 0OBe-
moMm 160...630 CM3, MOIIHOCTBhIO 11KkBT m pabounm
oosemom 50...200 CM3, MOIITHOCTBIO 8 KBT 1 pabounm
obbemom 32...125 CM3,

2. CeMeiicTBO IUIaHETApHBIX T'MIAPOMOTOPOB Ma-
JIOH MOIIHOCTH, COCTOAIIEE W3 JABYX YHHU(HUIHPOBAH-
HeIX psaoB cepuu [IPI, mpencraBieHHOE THAPOMOTO-
paMn HOMHHAJIBHOM MOIIHOCTBIO 2 KBT M pabouum

oobemom 12,5...50 CMS, MOIIHOCTBIO 7 KBT u ¢ pa-
6ounm o6BemoM 50...400 e,

3. YuuduuupoBaHHBIH psil  THApOBpaIaTeNeH
I'BII-18, HoMuHAIBHOI MOIIHOCTEIO 18 KBT 1 pabounm
06beMoM 2500...8000 cm® JUTSA TIPUBOIOB aKTUBHBIX pa-
004X OpraHoB MOOWIIFHON TEXHHWKH C OYEHb OOJBIIH-
Mmu (6omee 5000 H-M) KpyTAIIMMH MOMEHTAMH W HH3-
kumu (0T 0,500/MHH) YacTOTaMHU BpALICHHUS.

4. VHAQUIMPOBAHHBIA PSI TEPOTOPHBIX THAPO-
motopoB I'T-11, HomuHanbHOI MomHOCTRIO 11 KBT u
pabounm o6beMoM 32...80 cm® ¢ 0YeHb GOIBLIMMU Ya-
CTOTaMH BpaIlICHHS.

Pa3paboTaHHble IIIaHETApHBIE U [E€POTOPHBIC TUJI-
POMOTOPHI MpeAHa3HAYEHBI ISl THAPO(UKAILIMY TIPUBO-
JIOB aKTHBHBIX pabOYMX OPraHoOB CEIbCKOXO3SIHCTBEH-
HOMW, CTPOUTEIHEHOW, JOPOKHON H JIp. MOOWMIBHOH TeX-
HUKH, U CIOCOOHBI O0ECIICYNTh YaCTOTYy BpAIIeHHS pa-
6odero oprana B amamazone 0,5...6000 o6/muH, mpu
H3MeHEeHNHU MoInHocTH oT 2 KBT 1o 33 kBT.
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DEVELOPMENT OF PLANETARY
HYDRAULIC VOTORS FOR THE POWER
HYDRAULIC DRIVES OF MOBILE
MACHINERY

Summary. The authors consider the planetary
hydraulic motors with different output characteristics
which are conditioned by design features of displacing
and distributive units. The article includes results of the
development of the planetary hydraulic motors series
which consists of four unified PRG ranges. The series is
represented by hydraulic motors with rated power of 33
kW and working volume of 800...1600 cm® rated
power of 11 kW and working volume of 50...200 cm®,
rated power of 8 kW and working volume of 32...125
cm®. Low power planetary hydraulic motors have been
developed. They include two unified PRG-2 and PRG-7
ranges with rated power of 2 kW and working volume
of 12.5...50 cm® and rated power of 7 kW and working
volume of 40...400 cm?, respectively. The unified range
of GPV-18 hydraulic rotators with rated power of 18
kW and working volume of 2500...8000 cm® and
unified range of GG-11 hydraulic motors with rated
power of 11 kW and working volume of 32...80 c¢m®
have been developed. Considered planetary and gerotor
hydraulic motors are designed to be used for the active
working tools drive in farm, building, road and other
mobile machinery. They are able to provide the working
tool rotary speed from 0.5 to 6000 revolutions per
minute under power change from 2 to 33 kW.
According to the specific hydraulic motors design
which is conditioned by their output characteristics
developed motors differ in the methods of planetary
movement of displacers compensation and working
fluid distribution.

Key words: planetary hydraulic motor, gerotor
hydraulic motor, outer gearing, cardan drive, outer
compensative mechanism, end distribution, journal
distribution, direct distribution, gerotor distribution,
working fluid.



