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OCHOBHI IPUHIIUIIN JIIf TA EHEPTETUYHHIA
BAJIAHC OB’€EMHOI'O I'TAPOIIPUBOJA

Y cmammi posaaadaomuvces ocHosHi npuHyunu dii 06’emHo20 2idponpusoda, AKi 3HA4eHHs1 Ma NOKA3HUKU HA HUX
enausarome. [IpoaHanizysamu OCHOSHI NpuHyunu ma eusHavumu yiai, sKi cmocyemuvcsi OCHOBHUX eidomocmell npo
2idpoo6'emHi npueodu, npucmpoi ma npuHyun O0ii 2idpomexaHizmie i eidpoanapamis, CckAAQO0AHHS NPUHYUNOBUX
2idpasaivHux cxem, nocaidosHocmi po3paxyHKy e2idponpusody ma eubopy zidpoesnemenmis. Ilicasa nposedeHozo aHanizy
8U3HAYAIOMbCS1 eHep2eMUYHI Moxcaugocmi 2idponpueody, siki xapakmepuayomaucs {020 nomysxcHicmio.

Karuosi caosa: 2idpasaiunutll npueid, mexHiyHa diazHocmuka, ekchepmHa OYiHKA, eHepzemuyHi Moxcau8ocmi,
6as1aHc, nomyxcHicms, nepedamoyHe 8i0HOWEeHHSI.
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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.

IHocranoBKa npodaeMu y 3arajibHOMY BUTJISIAL
Ta ii 3B’S130K i3 BAsKJIMBUMHU HAYKOBHMH YU NPAKTHYHUMH 3aBAAHHIMHU

lNgpaBniuHi TpUBOAM BUHUKIM JIOCHTH NaBHO, aJie IHTEHCHBHO CTaJli PO3BHMBATHCS Jmme y XX CT.
CyuacHy iCTOPif0 CBOTO PO3BHTKY TiIPOIPHUBII Be/ie 3 KOpaOeIbHUX MEXaHi3MiB, 30KpeMa 3 MeXaHi3MiB KEPMOBOTO
YIPaBIiHHSA Ta IOBOPOTY TapMaTHMX BeX. [IOTIM TiIpoNpuBiA 3HAMINOB 3aCTOCYBaHHS B METaJOpi3albHUX
Bepcrarax, aBiarfiiHii Texsiri Tomro [1].

B paHuit yac rizponpuBOAM YCHIIIHO BHKOPHUCTOBYIOTBCS IPAKTHYHO Y BCIX cdepax MPOMHCIOBOTO
BUPOOHHMIITBA, Y TOMY YHCIIi Y Tainy3i OyIiBeJIbHOI0, JOPOKHBOT0, KOMYyHAILHOT'O MAIIMHOOY TyBaHHSI.

Maui rabapuTHi po3MipH 1 Maca IpH 3HAYHIH MOTY>KHOCTI, 10 BUPOOJISIETHCS, BENIUKA MTEPEBAaHTAXKYyBaJIbHA
3MaTHICTh 1O MOTYXHOCTI I MOMEHTY, MOJJIMBICTh 3a0€3MCUYEHHS IOCHUTh BEJIHKHX IepPeHaBaJIbHUX YHCEN 1
0e3CcTyniHYacTOro peryJjaroBaHHS ILIBHIKOCTI BHXIJHOI JIaHKH, JieTKa pPEBEPCHBHICTh, 10 3a0e3Iedye BHCOKY
IIBUIKOJIIFO 1 TOYHICTH BiNIPAIIOBAaHHS KEPYIOUHX BIUIMBIB, JOCTYIHICTH aBTOMATH3AIll — IIe Ti OCHOBHI IepeBaru
TipaBIiYHOTO TPHUBOAY, SKI BU3HAYAIOTH HOT0 IIMPOKE 3aCTOCYBAHHS B KOHCTPYKIISAX TPAHCIOPTHHX Ta
TEXHOJIOTIYHMX MaluH [2].

Jlo cyTTeBHX HEJOJMIKIB TJIPONPHUBOLY B IOPIBHIHHI 3 MEXaHIYHUM Ta €JIEKTPOIPHBOIAMH CIIiJ| BiTHECTH
MeHIIe 3HaueHHs KoediuieHTa kopucHoi il (0,6-0,8), 3a1exHICTh XapaKTEpUCTHK TiAPONPUBOAY BiJ MapaMeTpis
pobovoro Tila — pigMHM, MOXKIIMBICT 30BHIIIHIX Ta BHYTPIIIHIX BHUTOKIB po0040i piAWHHU, BHIINI BHMOTH [0
TOYHOCTI BUTOTOBJICHHS JIETaiel Ta CKIIAJaHHsI TiApoarperatiB, JOCUTh KOPCTKI BUMOTH JI0 KYJBTYpU TEXHIYHOTO
00CITyTOBYBaHHS Ta PEMOHTY.

Buxkuiax ocHOBHOro MaTepiaiy
[puniun xii 00'eMHOTO TiAPONPUBOLY I'PYHTYETHCS HAa BUCOKOMY 3HA4€HHI 00'€MHOTO MOyl TIPY>KHOCTI
pinunM Ta Ha 3akoHi [lackans. [yt mosicHEHHS MPUHIMITY Iil Ta 3'ACyBaHHS OCHOBHHUX 3aJIEXHOCTEH TiAPpONpPUBOAY
posrisiHeMo cxeMy Ha puc. 1. Cxema BKiIIOYA€ J(Bi TiipaBIiuHi MallMHU Yy BUTILI TePMETHYHHUX LUTHAPIB 1 1 2,
MOCJIIIOBHO 3'€IHAHMX T1JIpoJtiHieto 3.
Huriagp 1 € HacocoM (BXiTHOK JIAHKOKO), MITIHAP 2 — TiIPOABHIYHOM (BHXIIHOMK JaHKOK). [ToprieHs
MepIIOro MITIHAPa HaBaHTAXEHUH critoto T1, MOPIIEHB IPYyroro — 30BHIMIHIM HaBaHTaKEHHSM T 2.
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Puc. 1. IIpuHuunoBa cxeMa 00'€MHOTr0 TiIpONPUBOIY

IIpu mepemilieHHI MOPIIHA HWIIHAPAa 1 BHU3 pifMHA 3 HHOTO BHTICHSIETHCS B MUWIIHIAP 2, MPUBOSYU
MOpLIEHb B pyX. Y TIAPOUMIIHApPaxX Ta TiAPONiHIT BCTAHOBUTHCS TIAPOCTaTHYHMN THCK, BEIWYMHA SKOro 0e3
ypaxyBaHHs BTpar OyJe piBHa!

A
) =-L= =
S,

e 81 i 52 — IUTOIIi MEPIIOrO Ta APYTOro MUIIHAPIB BiAMOBIIHO.

P, =P, 1)

Omxe, THCK y TIAPONPHBOJII BU3HAUYAETHCS HABAHTAXKCHHSM, a CHJIA, IO PO3BHUBAETHCS Ha IOPLIHI
WITiHApa 2 Hajae pyXy TiIpOABHUTYHA, JOJIAIOYM HABaHTAKCHHS 1 3IIMCHIOIOYH KOPHCHY poOoTy. 3a BiICYTHOCTI
HaBaHTa)KCHHS Ha TiAPOABUTYH THCK IOPiBHIOE HYJIIO [3].

T, =PLS, ®)
Ha mincragi (1) MokHa 3amucaTH:
T, S, .
— == = IC’ (3)
T Sl

ne |, — cunoBe mepeaBanbHe BiHOMIEHHS TiIPOIPHBOLY.

VY pasi MOBHOI T€PMETHYHOCTI IMMIIHAPIB 1 TPyOONMpOBOLY, IO 3'€IHYE I1X, HECTHUCIMBOCTI PIiIUHH,
BiJICYTHOCTI JepopMarii IFITiHAPIB CIIpaBeInBa PiBHICTH:

hS, =h,S, (@)
e h1 i h2 — TepeMilleHHs TOPIIHIB IIiHAPIB 1 Ta 2 BiANOBIAHO.

Brakaroun, 1o nepeMilieHHs MOPITHIB BiOYBa€THCS pIBHOMIPHO 3a Yac t, oTpumaemMo:

—hlfsl _heAS, wdS, =935, (5)
3Bincu:
9, S, .
9 s, k (6)

ne ik — KIHEeMaTH4He nepeiaBalibHe YUCIIO TIAPOIPUBOLY.
Ha migcrasi (5) mBHAKICTS BUXIMHOT TaHKY TiAPOTIPUBOAY HOpiBHIOBaTHME [4]:
6298 _Q_Q
S, S, S,

e Ql — IojJiaya Hacoca, Q2 — BUTPATH TiPOJBHUTYHA.

U]

3 OTpHMaHUX 3aJIKHOCTEH BHUILIMBAE, [0 BUTPATa PiIMHM 3abe3redye MBHAKICHI MOKa3HUKH MPHUBOLY, a
THCK — CHJIOBI.

EnepreTuuHi MOXIJIMBOCTI TiPONPHUBOY XapaKTepU3YIOThCsl HOro MOTYXHicTio. [loTyKHicTh Ha BXOAi Ta
BUXO/Ii T1IPOTIPUBO/LY, 3TiTHO 3 pHC. 1 BU3HAYAETHCS 3 BUPA3iB!
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N, =T,A8 =RAS,AS =RAQ,.,
N,. =T,AS =P,AS,AS, = P,AQ,.
Toxi 6anaHc MOTYXHOCTI Y IPUBOJII MOXKHA TIOAATH y BUTJIISIIL:
N, =N_ +AN ©

ne AN — BTpaTH OTYXHOCTI B Ti/IpONPUBOII.

®)

Brpatn moTyXHOCTi B TiIpOIPHUBOIi CKIATAIOTECS 3 00’ €MHHUX ANO, MeXaHIYHUX ANM 1 TigpaBIiYHUX

srpar AN .
AN = AN, + AN,, + AN, .. (10)
[oTyxHICTh 00’€MHUX BTPAT JTOPIBHIOE:
AN, =P AQ,

ne AQ — BuTpara 30BHILIHIX Ta BHYTPIlIHIX BUTOKIB PiIMHU B €IEMEHTAX TiJPONPHUBOLY, IO BILIUBAE HA

o00'emunit KKJI:
QBL{X st — AQ AQ

Mo = = =1-—, 11
"o, Q. Q. -

ne Q,_ — Burparta pimmHu, mo HaxxoauTs y rigponpusox; Q. — BuTpaTa pimuHM, WO CIPAMOBYETHCS Ha

3JTHB.
OO0'eMHI BTpaT MpOSIBISIOTHCS Y 3HIKEHHI HIBUIKICHUX apaMeTpiB rizponpusoay. Tak, KO MO3HAYNTH

TEOPETHYHY IIBUAKICTH BUXiTHOI JIAHKHU TiAPOTIPHUBOY depe3 &, To Horo milicHa IIBUAKICTH nopiBHIOBaTuMe [5]:

4, =4,An,. (12)
IoTyXHICTh MEXaHIYHHUX BTPAT BU3HAYAIOTH 3a (POPMYIIOL0:
AN,, = 9-AT, (13)

ne AT —3ycunns B riaponpuBozi, mo BU3Hauar0Th Mexaniuauit KKJI riaponpusoxy.
N —AN AN
6X M =1_ M ) (14)
N AN

68X 6X

M =

MexaHiuHi BTpaTH NPU3BOJIATH JI0 3HIKEHHS CUIOBUX MAPAMETPIB Ti/IPOTIPUBOTY, TAK AK iliCHE 3HAYEHHS
3ycHJUIsl Ha BHXiJHiH JaHUi rigponpusosy T, 3aBiIu MeHIIE TEOPETHYHOIO 3HaY4eHHs |, Ha BEIMYMHY BTPAT Ha
TEPTSL, TOMY:

T, =T, An, (15)

OCHOBHHUM JDKEpEJIOM TiIpaBIiYHHAX BTPaT y TiIPONPHUBOJI € pO3rarykeHa Timpomepeka. [1oTyXHICTH
TiJIpaBIiYHAX BTPAT BU3HAYAIOTH 32 BUpa3oM [6]:

AN, =Q>P, (16)
ne ZF’” — CyMapHi BTpaTH THCKY B TIpOMEpEki, SKi BH3HAYAIOTh 3HAYeHHs TimpaBiiunoro KKJI
riponpuBoja:
Py —SP
©
n, = é, (17)
Priow

e PHOM — HOMIHaJTbHUN THCK PiIWHU B T1APOIMITIHAPI.

3aranmeauit KK/ rigponpuBoaa Oyae 1opiBHIOBATH:

N AN
n=1Any A, =2 =1-—— 18
0 ha 3 =7 N (18)
3BiHCI/I BHUILINBAE:
1
Nsux :nNsx’ Nax = Nsux' (19)
n
Toni mOTYyXHICTh MPUBOAHOTO JIBUTYHA T1IPOIPUBOTY BU3HAYUTECS 3 BHPa3y:
1
an :_Nex’ (20)
U

ae 17, — KKJI nepenadi Mixk IIPUBOJHUM JIBUT'YHOM Ta IiJJPOHACOCOM.
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BucHOBKH 3 JaHOT0 AOCTIIZKEHHS | IePCNEKTHBY NOJANBINNX PO3BIIOK Y JaHOMY HANPAMi
VY crarTi po3riIsiHyTI OCHOBHI IPUHIMIN Aii 00’€MHOTO TiIpONPHBO/A, sIKI 3HAYEHHS Ta TIOKa3HUKU Ha HUX
BIUTMBAIOTh. BU3Ha4YeHHI Wi, SKi CTOCYEThCSI OCHOBHHX BiIOMOCTEH MpO TiApooO0'€eMHI TPHBOIH, TPHCTPOI Ta
MPUHIUIT [ii TiApOMEXaHi3MiB 1 TimpoamapartiB, CKJIaJaHHS NPUHIUIIOBUX TiAPABIIYHAX CXEM, IOCIiJOBHOCTI
pO3paxyHKy TiIpONpHBOAY Ta BHOOpY TigpoenemeHTiB. [licias mpoBemeHOro aHaNi3y BH3HAUYEHO EHEPIreTHYHI
MOJKJIMBOCTI TiIPOIPUBOLY, SIKi XapaKTEPH3YIOTHCS HOTO MOTYKHICTIO.
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