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OCHOBHI IPUHIUIINA JIIi TA EHEPTETUYHUI
BAJIAHC OB’€EMHOTI'O I'TIPOIIPUBO/JIA

Y cmammi poszasdaromuvcest ocHogHi npunyunu dii 06’emHo20 2idponpugoda, siKi 3HA4eHHs1 Ma NOKA3HUKU HA HUX
enausaromo. [IpoaHanizygeamu OCHOBHI npuHyunu ma 6u3Hayumu yiai, sIKi cmocyemuvcsi OCHOBHUX 8idomocmell npo
2idpoo6'emHi npueodu, npucmpoi ma npunyun Oii ecidpomexaHizmie i eidpoanapamis, CKAAJaHHS NPUHYUNOBUX
2idpasaiuHux cxem, nocaidogHocmi po3paxyHky cidponpueody ma eu6opy cidpoenemenmis. Ilicas npogedeHozo aHaizy
BU3HAYAIOMbCS eHepaemUYHI Modcausocmi 2idponpusody, AKi xapakmepusyromucs U020 NOMY*CHICMIO.

Karwuosi caoea: 2idpasaivHull npugid, mexHiuHa diazHOCMUKa, eKkcnepmHa OYiHKA, eHepzemuyHi MOXCAU80CMI,
6as1aHc, nomyJicHicmb, nepedamoyvHe 8i0HOWIeHHSI.

Vasyl YANISHEVSKYY

Vinnytsia National Agrarian University
BASIC PRINCIPLES OF OPERATION AND ENERGY BALANCE OF VOLUME HYDRAULIC DRIVE

Scientific and technological progress in mechanical engineering is inextricably linked with the development and creation of new,
more productive, more efficient equipment and the improvement of the designs of existing machines and equipment. The technical level of
machines is largely determined by the perfection of the power flow drive to their working bodies. In this case, an important role is given to
drives, in which the energy carrier is liquid. Such drives are called hydraulic or hydraulic drives. The use of hydraulic drives allows you to
create progressive designs of machines, expand the possibilities of mechanization and automation of technological processes, to facilitate the
working conditions of operators, to improve the culture of material production.

Currently, hydraulic actuators are successfully used in almost all areas of industrial production, including in the construction,
road, and municipal engineering industries. Small overall dimensions and weight with a significant generated power, high overload capacity
in terms of power and torque, the ability to provide sufficiently large gear ratios and stepless speed control of the output link, easy
reversibility, which ensures high speed and accuracy of processing control actions, the availability of automation - these are the main
advantages of the hydraulic drive, which predetermine its wide application in the construction of transport and technological machines.

The article defines the basic principles of the volumetric hydraulic drive, what values and indicators affect them. A goal has been
defined regarding basic information about hydrostatic drives, devices and the principle of operation of hydraulic mechanisms and hydraulic
devices, drawing up hydraulic circuit diagrams, the sequence of calculating a hydraulic drive and choosing hydraulic elements. The energy
capabilities of the hydraulic drive, characterized by its power, are also determined.

Keywords: hydraulic drive, technical diagnostics, expert assessment, energy capabilities, balance, power, gear ratio.

IHocTaHoBKa Mpo0JIeMH Y 3arajIbHOMY BUIJISATI
Ta ii 3B°5130K i3 BaJKJIMBUMHM HAYKOBHMH 4M NPAKTUYHUMM 3aBJaHHIMH

lpgpaBiivyHi IPUBOAM BUHUKIM JIOCUTh NAaBHO, alleé IHTEHCHUBHO CTalld pPO3BUBATHCS Jime y XX CT.
CydacHy iCTOPir0 CBOrO PO3BHUTKY TiIPOIPHUBIJ Bee 3 KOpaOEIbHUX MEXaHi3MiB, 30KpeMa 3 MeXaHi3MiB KEPMOBOTO
YNpaBIiHHSA Ta IOBOPOTY TapMaTHMX BeX. IIOTIM TiIpoNpuBiA 3HAWINOB 3acCTOCYBaHHS B METaJOpPi3albHUX
BepcTaTax, aBiamiitHii TexHimi Tompo [1].

B nammit wac rizponpuBOAM YCHINIHO BHKOPHUCTOBYIOTHCS IPAKTHYHO Y BCIX cdepax NPOMHCIOBOTO
BUPOOHHUIITBA, Y TOMY YHUCII Y Tay3i OyAiBeIbHOTO, TOPOXKHBOT0, KOMYHAIEHOTO MAIIHHOOY TyBaHHS.

Mauti rabapuTHI po3MipH i Maca TIpH 3HAYHIN MOTY>KHOCTI, IO BUPOOIISIETHCS, BEJIHMKA IIePEBAHTAKYBAIbHA
30ATHICTh IO TOTY)XHOCTI 1 MOMEHTY, MOXIHBICTh 3a0€3MEUEHHS JOCHUTH BEIIMKHX IepelaBaIbHUX YHCEN 1
0e3CTymiHYacTOr0 pEryJiOBaHHS INBHAKOCTI BUXITHOI JAaHKW, JIETKA PEBEPCHUBHICTH, M0 3a0e3Medye BHCOKY
MIBUAKOTIFO 1 TOYHICTh BiJIpPaIlIOBaHHS KEPYIOUMX BIUTUBIB, JOCTYIHICTh aBTOMATH3aIlii — 1€ Ti OCHOBHI TIepeBaru
TiAPaBIIYHOTO TNPHUBOJIY, SIKi BHU3HAYAIOTh HOTO IIHUPOKE 3aCTOCYBAaHHS B KOHCTPYKINSIX TPAHCIOPTHHUX Ta
TEXHOJIOTIYHHUX MammuH [2].

Jlo CyTTe€BHX HENOINIKIB TiAPONPHBOAY B MOPIBHAHHI 3 MEXaHIYHUM Ta €JIEKTPOIIPHBOJAMHM CIIiJ] BiIHECTH
MeHIIe 3HaueHHs KoedimieHTa kopucHoi il (0,6-0,8), 3anexHiCTh XapaKTepUCTHK TiAPONPUBOAY BiJ MapaMeTpiB
pobodoro Tima — pPiOMHU, MOXJIMBICTH 30BHILIHIX Ta BHYTPIIIHIX BUTOKIB po00dYOi PifWHM, BHIII BHUMOTH IO
TOYHOCTI BUTOTOBJICHHS JIeTajlel Ta CKJIaJaHHs TiJpoarperariB, JOCUTh KOPCTKI BUMOTH JI0 KyJbTYpH TEXHIYHOTO
00CIIyroBYBaHHS Ta PEMOHTY.

Buknan ocHoOBHOro MaTepianxy
[Mpuniun xii 060'eMHOTO TiAPONPUBOLY I'PYHTYETHCS HAa BUCOKOMY 3HAa4eHHI 00'€MHOTO MOy IPY>KHOCTI
pinuau Ta Ha 3akoHi [lackams. /I mosicHeHHS IpUHIMITY Aii Ta 3'SICyBaHHS OCHOBHUX 3aJIS)KHOCTEH TiIpOIPUBOILY
po3ristHeMo cxeMy Ha puc. 1. Cxema BKIIOHae JBi TiApaBIivyHI MAIIMHU Y BUIIAAI TepMETHYHUX IMIiHAPIB 1 1 2,
MOCITIZIOBHO 3'€THAHUX TiJIPOJiHIEO 3.
Huniaap 1 € HacocoM (BXiIHOIO JAHKOIO), IFIIIHAP 2 — TiIPOABUTYHOM (BUXiIHOIO JIaHKOIO). IToprieHb
MEPINOro NMTIHAPA HABaHTAXEHUH cri1ofo T, MOPIIEHb IPyTroro — 30BHIMIHIM HaBaHTAKEHHAM T>.
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Puc. 1. [IpuanunoBa cxema 06'€MHOr0 TiiponpuBoay

IIpu mepemimenHi mopmiHS IFUTiHApPa | BHHU3 pigUHA 3 HHOTO BUTICHAETHCA B IIMUIIHAP 2, MPUBOISYH
MOpIIEHs B pyX. Y TiAPONWTIHApPAX Ta TigPOJiHII BCTAHOBHUTHCS TiIPOCTaTUYHUI THCK, BEIWYHHA SKOTO 0e3
ypaxyBaHHS BTpat Oyze piBHA:

7 T
b4y oy
1—§—S——Pz—Pa (1)
1 2
me S, i §, — mowi neproro Ta APYroro WWIIHAPIB BiANOBiAHO.

OTxe, THCK Yy TIIPONPHUBOJMI BHU3HAYAETHCS HABAHTAKCHHSIM, a CHJIA, 110 PO3BUBAETHCS HA MOPIIHI
MWIiHApa 2 Hajgae Pyxy CiAPOJBHUIYHA, JOJIAI0YM HABAHTAXKCHHS 1 371MCHIOIOYH KOPHUCHY POOOTY. 3a BiICYTHOCTI
HABAHTAXKCHHS HA TiIPOABUTYH THCK JOPIBHIOE HYIIO [3].

T, =PJS, 2)

Ha mincrasi (1) MoXkHa 3amucaTy:

TR

S,
=—=1,
s " A3)

e l'C — CHJIOBE TIepe/iaBaibHE BiTHOMICHHS T1IPONPUBOLY.

VY pa3i MOBHOI T'€PMETHYHOCTI IMMIIHAPIB 1 TPyOONMpOBOMLY, IO 3'€IHYE I1X, HECTHUCIMBOCTI PiIUHH,
BiZIcyTHOCTI JiehopMallii HMITIHAPIB CHpaBeIMBa PIBHICTb:

S, =hS, )
ne hy i h, —nepemimenns nopumis wuAiRApis 1 Ta 2 BianosinHo.

BBaxkarouwu, 1110 nepeMilieHHs MOPIIHIB Bi0YBa€THCs PIBHOMIPHO 32 4ac £, OTPUMAEMO:

@ = %uu 48, =953, (5)
3Bincu:
55 " ©
Ie i, — KiHeMaTH4He TepeIaBaibHe YHCIO IiIPONPUBOLY.
Ha mizncrasi (5) mBHAKICTS BUXiTHOT JJAHKHU TiAPONPUBOAY JOpiBHIOBAaTHME [4]:
52950 _0 o

Sz Sz Sz
e Q1 — IIojJjaya Hacoca, Q2 — BUTPATH TiJ{POJBHUTYHA.

3 OTpUMaHUX 3aJISKHOCTEH BHILIMBAE, IO BUTPATa PiIMHM 3abe3redye MBHUIKICHI MOKa3HUKH MPHUBOLY, a
THCK — CHJIOBI.

EnepreTruHi MOXIMBOCTI TiAPONPHUBOAY XapaKTEPU3YIOTHCSI HOTO MOTYXHICTIO. [TOTY>KHICTH Ha BXOi Ta
BHXO/Ii T1IPONIPUBO.TY, 3TiTHO 3 pYC. | BU3HAYAETHCS 3 BUPA3iB:
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N, =TA8 = RAS,AY = RAQ,.,
N,. =TAS, = BAS,A9, = BAQ,.

Toni GamaHC MOTY>XHOCTI Y IPUBO/Ii MOXHA IOJATH Y BUTIISI:
N, =N, +AN &)

ne AN — BTpaTH MOTYXHOCTI B TiAPONPUBOI.

(®)

BrpaTi n0TyX)HOCTI B rifponpusoai ckianarTses 3 00’ emunx AN, mexaniunnx AN, i rigpasmivaaux

srpatr AN :
AN = AN, + AN,, + AN;,.. (10)
[otyxHiCTh 00’€MHIX BTPAT TOPIBHIOE:
AN, = P-AQ,

ne AQ - BuTpara 30BHILIHIX Ta BHyTPIlIHIX BUTOKIB PiIMHH B €EMEHTaX TiAPONPUBO/LY, IO BILUIMBAE HA
00'emunii KK/I:
O _0.-00 _ | A0
" o8 Q.

ne (). — BUTpaTa piIMHH, IO HAAXOAMTH y rinponpusox; ().~ — BUTpaTa PiIMHM, IO CHIPSMOBYETHCS Ha

o = > (11)

3JIMB.
O0'eMHi BTpaTH NPOSBIIOTHCS Y 3HIKEHHI IMBUAKICHUX MMapaMeTpiB TimponpuBoay. Tak, SKII0 MO3HAYUTH

TEOPETHYHY IIBUAKICTH BUXiTHOI JIAHKHU TiAPOTIPHUBOY Yepe3 9. , To Horo milicHA IIBUAKICTH nopiBHIOBaTHME [5]:

4, =4.An,. (12)
ToTY»XHICTh MEXaHIYHUX BTPAT BU3HAYAIOTH 33 (OPMYIIOLO:
AN, =9-AT, (13)
ne AT —3ycunns B rizponpuBoi, mo Bu3HavaoTh Mexaniuauit KKJI rizponpusosy.
N, —AN AN
My =—"——=1-——" (14)
NBX AN@X

MexaniuHi BTpaTi NPU3BOIATH 10 3HIKEHHS CHIOBUX MApaMeTpiB IiApONpPUBOLY, TaK K AiMCHE 3HAUEHHS
3yCHJLIS Ha BHXiAHIM anui rigponpusoxy I, 3aBx/M MeHIIE TEOPETHYHOTO 3Ha4eHHs [, Ha BEIMYMHY BTPAT HA
TEPTS, TOMY:

T )/ T TA77M (15)

OCHOBHUM JDKEpEeJIOM TiAPaBIIYHUX BTPAT y TiAPOMPUBOMI € po3ranykeHa riapomepexa. [loTyxHiCTh
TiIpaBIIYHUX BTPAT BU3HAYAIOTH 32 BUPa3oM [6]:

AN, =Q> P, (16)

Ie EPn — CyMapHi BTpaTH THCKY B TiIpOMEpexki, SKi BH3HAYAIOTh 3HadeHHs TigpaBiigHoro KKJI

riponpuBoja:
Y HOM ~— ZEq
np=—"—=""—"" > 17)
P, HOM
Je PHO ), — HOMiHAJIbHUI THCK PiJMHU B TiAPOLMTIHPI.
3aransuanit KK/ rinzponpuBona Oyzae 10piBHIOBATH:
N AN
n=nyAn,An, =—"=1-— 18
0 M F NGX Nex ( )
3B1/ICH BUILIMBAE:
1
Nsmanex’ N@x:;Neux‘ (19)
Topi MOTYXHICTh MPUBOIHOTO JIBUTYHA T1IPONPUBOY BU3HAYHUTHLCS 3 BHpa3y:
1
an:_N(fx’ (20)
N

ae 17, — KKJI nepefadi Mi’k IpUBOAHUM JIBUI'YHOM Ta TiIPOHACOCOM.
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BUCHOBKH 3 JaHOTO0 AOC/iIZKeHHS i MepCcNeKTHBH NOAATBIINX PO3BiIOK Y AaHOMY HANpsAMi
VY craTTi po3risiHyTI OCHOBHI IIPUHIMIY /ii 00’€MHOT0 TiAPONPHBO/IA, sIKi 3HAYEHHSI Ta TIOKa3HUKU Ha HUX
BIUIMBAIOTh. BU3Ha4yeHHI I, SIKI CTOCYETHCS OCHOBHHMX BIJIOMOCTEH IPO TiIpoo0'eMHI IPHUBOIH, MPHUCTPOI Ta
MPUHIUN i TiAPOMEXaHi3MiB 1 TimpoamapariB, CKIaJaHHS NPUHIMIIOBUX TIAPABIIYHAX CXEM, MOCIIJOBHOCTI
PO3paxyHKy TigpONPHUBOJY Ta BHOOPY TigpoeieMeHTiB. [licias MpOBEICHOrO aHadi3y BHU3HAYEHO CHEPreTHUYHI
MOXJIMBOCTI TIAPONPUBO/LY, SIKI XapaKTePH3YIOThCsl HOTO MOTYKHICTIO.
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