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BinHUNBKHI HalliOHANBHAI arpapHUi yHIBEpPCHTET

YHIBEPCAJIbHUI FII[PABJII‘:[HI/I“I‘/JI IHPUBIA
JJIAA CIVIBCBKOI'OCITIOAAPCBKOI TEXHIKH

BnposadicenHs ma @yHKyioHasibHe po3wupeHHs 2idponpusodie, 3acmocy8aHHs 2idpocucmem 8 sikocmi 8id6opy
nomysjcHocmi, wo 3a6e3nevyrms MONCAUBICMb HE3ANEHHO20 Npugody pI3HUX CNoXCU8avie y wupokomy dianas3oHi
HasaHmasceHHs. ®PaaeMaHu I[HO3eMHO20 CinbCbK020CN0JApCbK020, O00POHCHLO20, NPOMUCA08020 MAWUHOOYIYBAHHS
06/1a0HyOMb 801 8UPO6U 2idpocucmemamu, NOMyxcHiCmb SKUX 3Ha4YHO nepesuwye 70 kBm i yell nokasHuk npodosicye
3pocmamu.

Kawuoei cnosa: 2idponpusio, yHigepcanizayisi, pegy1608aHull Hacoc, 2idpomomop, pesepc, poboe 061a0HAHHSL.
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UNIVERSAL HYDRAULIC DRIVE FOR AGRICULTURAL TECHNOLOGY

The introduction and functional expansion of hydraulic drives expands the use of hydraulic systems as a power take-off, providing
the possibility of independent drive of different consumers in a wide range of loads. The flagships of foreign agricultural, road, industrial
engineering equip their products with hydraulic systems, the power of which significantly exceeds 70 kW and this figure continues to grow.

Due to the fact that the developers of mobile energy are in a rigid framework for size, fuel and other indicators, the creation of
such equipment is through the introduction of universal hydraulic systems. Universalization of hydraulic systems to ensure the work of
external consumers is one of the most important tasks in the development of hydraulic systems. But, despite more than age development and
improvement of the hydraulic drive, scientific researches for the purpose of creation of universal and more economic models are actively
conducted in different countries of the world. The big disadvantage of these designs is the inability to change the speed of the shaft of the
hydraulic motor drive equipment, because this parameter depends on the wear of components and parts of the hydraulic drive, oil
temperature. An important indicator of modern hydraulic drives is the introduction of adjustable pumps, which significantly expand the
potential of the hydraulic drive by improving the technical and economic performance.

In this case, the drive of all equipment is provided by one pump. Such "centralized" systems operate from a single energy source
and air conditioners. As a result the possibility of return rotation of the hydraulic motor, its braking, smooth change of frequency of rotation
of a drive of the equipment of agricultural machines is provided. But, despite more than age development and improvement of the hydraulic
drive, researches for the purpose of creation of universal and more economic models are actively conducted in different countries of the
world.
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Beryn

BrpoBakeHHst Ta (yHKI[IOHaJbHE PO3LIMPEHHS TiAPONPHBOAIB HAa aBTOTPAKTOPHIM TEXHIIl TATHE 3a
co0or0 30UTbIIeHHsT 1X MUTOMOI TOTyXHOCTI [1]. ®dnarmManu iHO3eMHOI CIIBCHKOTOCIIONAPCHKOI, JTOPOXKHBOI,
MIPOMHUCIIOBOT MamMHOOYMiBHOT cdepu 00JaJHAIOTh CBOI BHPOOM TiJPOCHCTEMAaMHM, HMOTYXHICTh SIKMX 3HAYHO
nepesunrye 70 kBt [2, 3]. Akryamizamis rigpocucteM sl 3a0e3neueHHss POOOTH 30BHIIIHIX CIIOKHBAYiB
CIJIBCHKOTOCIIOIAPCHKUX MAIMH Y BEJIMKOMY Jiala3oHi PEeXHMIB — OJHE 3 TOJIOBHUX 3aBAaHb PO3BUTKY
ripocucTeM.

VY 3BSI3KYy 3 THM, IO PO3POOHMKHM MOOUIFHMX E€HEpPro3aco0iB 3HAXOIATHCS B JKOPCTKHUX paMKax 3a
MacorabapuTHUM, NaJWBHUM Ta iHIIMM NOKa3HWKaMH, CTBOPEHHSA TaKOi TEXHIKM HIe IUIAXOM BIPOBALKCHHS
yHiBepcanbHUX TigpocucteM [4, 5]. Taki "mentpamizoBani" cHCTeMH MPALlIOIOTh BiJl €QUHUX DKEpeN eHeprii Ta
KoHAMIIOHEPiB [6, 7]. BayXTMBIM MOKa3HWKOM CYYacHUX TiApPaBIiYHUX MPHUBOMIB € BIIPOBAHKEHHS PETYIIOI0UNX
HAcoCiB, SKi 3HAYHO PO3MIMPIOIOTH IOTEHI[iaN TIAPONPHBOLY INUIIXOM ITOKPAMICHHS TEXHIKO-EKOHOMIYHIX
MTOKa3HUKIB. Y IBOMY BHIAAKY IPUBII BCHOTO 00NaJHAHHS 3a0e3medyeThcsl OMHUM HacocoM. [lpu mpoMy min gac
3MiHH BUTpaTH poO0d0i piquHu 00 'eMHI BTpaTH HACTIIBKH Mai, IO iX MOXKHA HE BPaxoByBaTH [§].

MeToauka gociTKeHb

3HayHa Maca CUTBCHKOTOCHOJAPCHKUX MAIHMH, OONaJHAHWX TiApPAaBIIKOIO, BOJIOMIIOTH HE3aICKHUMU
TiApaBIiYHUMH IPUBOIAMH [IEHTPAIBFHHUX BY3JIiB, XOJI0OBOI Ta poO090i YacTHH.

Benmmkum MiHYCOM X KOHCTPYKIIIH SBISETHCS HEMOXIUBICTh 3MIiHH 9acTOTH OOEPTIB Baly TiIpoMOTOpa
mpuBoAy pobodoro oOMagHAHHS, TaK SK I THapaMmeTp 3aJeKUTh BiJl 3HOCY BY3JIIB 1 JeTaneil TiApompuBomy,
TeMIEepaTypH OJii. AJie JpKepena TiApaBIiYHOl eHepril MOXKyTh (PYHKIIIOHYBATH MIPU Pi3HIA 4acTOTI 0OepTaHHS Balry
rigponpuBoxy. Tak, HanpukIaa, podoye 0OIaTHAHHS MAIINH CLTHCHKOTOCIIONAPCHKOTO MPU3HAUCHHS TIPAITIOE TIPH
mBHUAKOCTI obOepTaHHs Baixy Hacoca Bim 540 nmo 3000 i Oimpme o6/xB. llle ogHMM 3HAYHUM HEIONIKOM €
HEMOJKJIMBICTB PEBEPCY 1 3yNMHKHU TiPOMOTOPIB MPOBITHAUX KOJIiC i 00mamHanHs TpakTopa [9, 10].

Hdns 30impimeHHS poOOYMX Miama30HIB TiAPABIIYHOTO TIPUBOLY CUTBCHKOTOCHONAPCHKHAX —MAIIHH
MIPOIIOHYETHCS TIAPONIPUBIN, KM BKIItOYae B cebe Hacoc (Mpalioe Bil NBUTYHA), TIAPOMOTOp (IIPUBOIUTH O
o0OepTaHHs X0JI0BI KoJIeca), TipOMOTOp JUIs POOOUYNX CIOXKHUBAYIB 1 PEryJISATOP YaCTOTH 0OepTaHHS TiapomMoTopa. Y
il cxeMi 3a/isiHI peryJIbOBaHUN HAcOC 1 KJIaraH Pi3HOCTI THCKIB 3 JIOTIYHMM eneMeHToM. Ha mamionky | HaBeneHo
MIPUCTPIH TAKOTO TiIPONPHBOY.

xepeno eneprii 1 uyepe3 perynpoBaHmii Hacoc 2 3'€qHaHO 3 TizpoMoTopoM 3 rigpomiHismu 4, 5 3a
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JIOIIOMOTOI0 KJIallaHa Pi3HHUII THUCKIB 6, a TAKOX 3 TIAPOMOTOPOM 7 4epe3 PeTyisiTop IBUAKOCTI 8§ 1 rigponiHii 4, 5,
9. ObGepHEHO TIpoNOpIiiHA BiJl MPYKUHHOT MOpoKHMHA 10 KIamaHa 3’€HaHa 3 TiAPONiHiAMH 4 1 5 32 TOITOMOTOI0
soriuHoro enementa 11. IpyxwuHHa yactiHa 12 KiamaHa KOHTakTye 3 rigposiHiero 9. Perymstop mmsuakocti 9
BKITIOYAE B ceOe peryiboBaHuii apoceib 13. Takoxk cxema BKITIOUa€ B ceOe 3BOPOTHI KiamaHu 14, 15 1 po3moniasHuK
16. T'igpominii 4 1 9 3'emHyroThes npoceneM 17 i 3BopoTHHM KiamaHoMm 18. Cxema obnagHaHa 3amoOiKHUMHU
knarmadamu 19, 20. Tigpounmiaap 21 3 po3noaiibHUKOM 22 KepyroTh oJadero peryiboBaHoro Hacoca 2. Cucrema
JKHUBJICHHSI CKJIaJIa€Thesl 3 Hacoca 23 1 CHCTeMH KIaraHiB (epeuBHOro 24, 3B0poTHUX 25, 26).

PesyabsTaTn gociigkeHs Ta 00roBopeHHs

CinbchKOrocmomapcbka MallliHa MOXeE IpalloBaTH B
TPHOX PEKUMAX:

1) mnepemimeHHs MmammHH (poboue oOnamHaHHS He
3aisHe);

2)  cramioHapHe TIOJIOKEHHS ~ MamuHA  (poOouye
o0aTHaHHS 3a/1i5HE);

3) nepeMillieHHsT MalIMHY TIPU pOoOOTI 00NIaAHAHHSI.

BuieBuknazeHi pexuMu  poOOTH TMPOAHATIZYEMO B
npoleci TATW, TalbMyBaHHS TiAPONPUBOJOM 1 peBepcy. Y
TPAHCIOPTHOMY PEXHMi POOOTH CLIECHKOTOCIONAPCHKOI MAIIHHA
JpoceNib 3aKpuTHil. THUCK po00Y0i piaMHU 3 TigpoiHii 4 Ta
JIOTIYHOTO €JIEeMEHTY BIUIMBAaE Ha mnopokHuHY 10 Kianaxa.
BiAmoBiiHO 30JI0THHK TepeMilryeTbesi BiiBo. Omisi mpsMye Ha
T1IPOMOTOP uepe3 KiamaH i rifpoiHiro 4. Hesnauna yactuHa ol
3 mopokHuHHU 10 ii/1e B riiposTiHito 5 Ha BCMOKTYBaHHS Hacoca.

[MpuHuMO nii TiAPONPHBOAY MOJSTaE€ B HACTYITHOMY.

Knaman 3HaXOAMTHCS B 3aKPUTOMY TIOJIOXKEHHI, a PEryjsaTop

+/ HMIBUJKOCTI - y BikpuTomy. PoOoua pimuna itne B rizpomoTop 7.

\ SIK TiFBKU TiApOMOTOp 7 BUXOJMTH HA CBIlf HOMiHAJI, MAacjo 4yepe3

Puc. 1. Mpucrpiii rizponpusoxy Ki1anaH ine y rigpomorop 3. TUM caMuM IIBHAKICTH OOEpTaHHS

BaJly TijpoMoTopa 7 MiATPUMY€EThCS HA MOCTiiHOMY piBHI. Takox

BOHa MOJKE PEryJIIOBATHUCS IpoceleM 3a 3aJaHolo mporpamoro. IIIBHIKICTh NMepeMillleHHS MAIlMHH 3MiHIOE€THCS

HAcoCOM. 3MiHa IIBHKOCTI 0OEpTaHHS BaJiB TiAPOMOTOPIB BiAOYBAETHCS 3MEHILIEHHSM a00 30UIBIICHHSM oAyl

Hacoca. 3 METOI0 YIOBUIbHEHHsI TiJpOMOTOPIB MMOJiauy Hacoca 3MEHINYIOTh. Uepe3 3HMKEHHsI BUTpATH poOOUol

piauHu TigpoMoropu 3 1 7 BUKOHYIOTH (PYHKIIIO HACOCIB 1 JAIOTh THCK Y HAcOC 4epe3 TiJpodiiHiio 5. 3BepHeHi

knananu 14 1 15 He naloTh Macily MOTPANUTH B 3arajbMOBaHHUW TiIAPOMOTOpP IpH POOOTI IPyroro, J03BOJSIOUH
JOTPUMYBATHUCS TEXHIKHA OE3MEKH.

Ha w™amonky 2 mnpeicTaBlieHi 3aKOHM 3MIHM YacTOTH OOEpTaHHS BajiB TiPOMOTOPIB Npo 1
CLIBCBKOTOCIIOAAPCHKOI MAIlIMHM Ny, N} 1 Ny 3aJI&KHO Bix BUOOPY KyTa peryiroBaHHs. [Ipumyckaemo, 1o rpaHnYHa
yacrora obepranHs BamiB 3000 00/XB (TpaHCIOPTHA MIBUIKICTH CUTBCHKOTOCHOJAPCHKOI MAaIMHU — 15 KM/Ton).
OOcsr rigpomoTtopa pododoro obnamuanus Ha 0,5 MeHIMA, HiX 00car Hacoca. OOCST TiIpoMOTOpa XOIOBOI Ta
HAacoca OIHAKOBUM.

[IBuakicTh 00epTaHHs Baly I'iIpOMOTOpA, IO MIPUBOJUTH B 0OEPTAHHS XOJI0BI KOjeca, HaIllpsiMy TOB'sI3aHa
3 KyTOM PETYIJIOBaHHS Hacoca i 3MiHIOeThCs 1o JiHii OB.
[IBuakicTh Bay TigpoMoTOpa pobodoro oONIagHaHHS IIPH

n,

bOMY piBHA HYITIO (npo = 0). o0/ MBI EM I

[IIkama mpaBOpyY IOKa3ye 3B'I30K MIBHUAKOCTI
o0epTaHHs Bajy TiApPOMOTOPa XOIOBHUX KOJIC 3aJIC)KHO Bif
MOCTYNaJIBHOT IBUAKOCTI MaruHK. [Ipu nyo = 3000 06/xB 2000 10
Macio ¥ae B TiApoMoTop pobodoro obmamHaHHS (KT
perymoBaHHs Hacoca — 15 °). Ilpu - > 15 ° omis #ige Ha
MpUBiA  XOMOBOi.  3B'I30K  MIBUAKOCTI  oOepTaHHS 1000 5
TiApOMOTOpa BiJ KyTa pEryiiOBaHHS Hacoca BimoOpakae
niHisg ED.

BucHoBku o,

CTBOpEHHsSI yHIBEPCAJIBHOTO TiJIPOIPUBOLY B 0 10 20 rpan
JaHWA 4Yac HEMHUHYYHH Ta TSTHE 3a CO0OK0 3MiHY Puc. 2. 3mina wBKAKOCTI 00€pTiB BaiB rigpoMoTOpiB Bix
KOMIUIEKCHUX, CHCTEMHUX ITIXOHIB IpHU HOTO po3poodii i KyTa pery.1ioBaHHs Hacoca

MoaepHizamii. lle 703BoimTh 3a06e3MeYnTi BUCOKI TeXHIUHI
rapamMeTpy MallMHM Ta i He0OXiAHY KOHKYPEHTOCIIPOMOXHICTh Ha CBITOBHX PHHKAX.

TakuM unHOM, TIEHTpaIi30BaHUH MPUCTPIH TiAPONPUBOAY 3 OJHUM PETyJILOBAHHM HAaCOCOM POOUTH CXEMY
YHIBEpCAITbHOIO 3aBJSKH IUIABHIHM 1 O€3CTymiHYACTii 3MiHI pOOOYMX PEXUMIB CUIBCHKOTOCIIONAPCHKOI MAIIMHHU 1
iforo pobodoro oOmasHaHHS, JO3BOJISE 3IMCHIOBATH peBEepC 1 3YMMHKY MamMHH. [Ipr IbOMY MOKPALTyIOTHCS
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€KOHOMIYHI Ta EHePreTUYHI TTOKa3HUKA MAIIIHH.
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