MOJAEJTIOBAHHS ITPOLECIB Y MEXAHIYHUX CUCTEMAX
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OBIPYHTYBAHHS MOXKJUBOCTI POBOTH EJIEMEHTA COILJIO-
3ACJIIHKA I3 HOCIAOBHO BKJIFOYEHUM 3BOPOTHUM KJIAITAHOM

Meta po6oTH mOAambIIMi PO3BUTOK MOCIIIKEHb IO OOTPYHTYBAHHIO MO>IJIMBOCTI peaiizarii TigpaBiIiqHOTO
CTOIOPIHHS Ta MPOIOPLIHHOIO PETYIIOBAaHHS HAa OJHOMY amaparti. J{is mocarHeHHs MeTH Oyja yAOCKOHAaJeHa
MaremMaTudHa MOJeNb, 3amnporioHoBaHa panime. IIpoBeneno i uucenbHe iHTerpyBaHHs. OTtpumani
XapaKTepPUCTHKU TIEPEXiIHOr0 Mpolecy MiATBEPAWIA MOXKIMBICT CyMillleHHs (yHKLiH rigpaBiaiuHOrO
CTONOPIHHA Ta MPOMOPLIHHOIO PpEryjJoBaHHS THUCKY MJIs 3alaTeHTOBAHOI'O  EJIEKTPOriIpaBIidyHOTO
NepeTBOpIOBaya, MiIKIF0YEHOTO J0 MTOPIIHEBOI MOPOXKHIHN HECUMETPHYHOTO T'JIPaBIiYHOr0 HUIIHDY.

Kio4oBi cioBa: enexTporiipaBiliyHuN NEpeTBOPIOBaY HOPMAIBHO-3aKPUTOTO THITY, MEXaTPOHHHH
MOJyJIb TIOCTYNAIBHOTO PYXY, HEINiHiHHI JudepeHLiiiHi piBHSHHS, YUCENbHE IHTETPyBaHHS, XapaKTePUCTUKH
MepeXiTHUX MPOIIeCiB

Beryn. OcTaHHIM 4acoM NHMTaHHS pPO3POOKM HAyKOBUX OCHOB CTBOPEHHS
TiIpaBlIiYHOI amapatypd Ta HAcOCIB 13 MPONOPLIMHUM EKJIEKTHUYHUM KepyBaHHIM
BUKJIMKAIOTh BCE OUIBIIY 3aI[iKaBJICHICTh Y BITYM3HAHUX HAyKOBLIB. Cepe OCTaHHIX 3HAYHUX
JIOCATHEHb B I[bOMY HANpPsSMKYy € IMIArOTOBKA Ta 3aXUCT KaHIUAATChKUX Auceptauiit [1-3].
OpnHak, TIpW aHami3i MPeAMETIB TOCTiKeHHsS poOitT [1-3] iHHOBaliWHUX KOHCTPYKTHBHUX
pilleHb He BUsABIEHO. TakuM 4yuHOM, poboTu [1-3] 3HayHOIO Mipo0 yOJIIOI0TH HAyKOBO-
JOCHIJTHI Ta TIPOEKTHO-KOHCTPYKTOPCHKI poOOTH TpoBeaeHi B cepenuni 80-x pokiB XX cT. B
HAITigponpuBoa (M. XapkiB) MO CTBOPEHHIO TiApaBIIuHOI amapaTypu i3 MPOMOPLIHHUM
eJIEKTpHYHUM KepyBaHHsM [4]. IIporoTurnom mpomopuiiiHoi Tigpasiiunoi anapatypu [4] ta
npeaMeTiB gochipkenb [1-3] € moxibni arperatu ¢dipmu Rexroth [5]. Oapnak, sk mokasye
NOPIBHSUIBHUH aHaNi3 cydacHuX BHpOOiB ¢ipmu Rexroth [5] Ta piBHA TexHiku mi€i ¢pipMu B
cepenuni 80-x pokiB XX CT. 3HAYHOrO MPOTpecy JHIIE Ha HUIAXY IHTErparii mpornopuiiHoi
TiIpaBIIiYHOI amapaTypd Ta HACOCIB i3 KEpYIOUOIO eJEeKTPOHiKOok. B Toif jxe wac iHmm
NpOBiHI CBITOBI BUPOOHHKHM TiIpaBIiKH, Hampukiaa [6], BOPOBAaIKYIOTb HOBI
KOHCTPYKTHBHI PIlIICHHS /IS TIOKPAIICHHS CBOE€T HOMEHKJIATypH BUPOOIB.

Takum uuHOM, cHpobu OaraTbOX BITUM3HSHMX JOCHiAHUKIB [1-3 Ta iH.]
BUKOPHCTOBYBATH TiIpaBIIidHI MalInHU Ta anapaTtypy ¢ipmu Bosh Rexroth, y sikocti meBHOTO
€TaJIOHy HOBHU3HU CTPUMYIOTh PO3BUTOK BITUM3HAHOI HAyKM Ta 1HXKEHEpii B IJIaHI CTBOPEHHS
CyYaCHHX  EJIeKTPOTipaBIIYHMX arperaTiB. bBimpIl  NEpCHEKTHBHOIO €  po3poOka
IHHOBAIIIITHUX, 3aXHILEHUX NMaTEHTaMH, €JIeKTPOT1IpaBIiuHUX CUCTEM Ta 1X €JIeMEHTIB.

AHaJi3 0CTaHHIX JO0CATHEHDb Ta MyOJdiKaliii B HAPAMKY J0CJi/IKeHb.

TeopeTnuHe OOIPYHTYBaHHS MOKJIMBOCTI POOOTH HOBHUX €NEKTPOTiApaBIidYHUX
€JEeMEHTIB Ta CHCTeM, Hampukiang [7, 8 Ta 1H.] BuUMarae 3acTOCyBaHHA 00’ €KTHO-
OpIEHTOBaHMX METOMAIB MaTeMaTHYHOI'O MOJIENIOBaHHA. B Toil sxe yac aHamiTuyHMiA orysiz [9]
MOKa3aB, IO BITYM3HSHI aBTOpPH, SK MPAaBHUJIO, BHKOPHCTOBYIOTH JIiHEApi30BaHI CIIPOIICHI
Mojieni. AHaJIOTiYHa CUTYyallisl XapakTepHa 1 i1 0araTboX 3aKOpJOHHUX HOCHiIxkeHb [10-12
Ta iH.]. Ha CchOrofHI NMEBHUM «30JIOTHM CTaHAAPTOM» B MaTEMAaTHYHOMY MOJCITIOBAHHS
€JIEKTPOTiIpaBIIYHUX arperariB, $SK 4YacTUH CHCTEM AaBTOMAaTMYHOIO YIPaBIiHHSA, €
BukopuctanHs komruiekcy MATHLAB Simulink. BukopucranHs mareMaTHYHHX TaKeTiB
(Simulink/ MATLAB, SIAM, VisSim, Ta iH.), 10 JO3BOJSIOTH BBOAUTH MOZEIb Y KOMIT'IOTE,
HUIIXoM 11 Habopy 13 CTaHAApPTU30BaHMX OJIOKIB, Ma€ JEKibKa MPHUHIUIOBUX HEMOJIKIB.
CranpmaptHicTb OJNOKIB BHMMarae CTBOPIOBATM OpHUTIIHAJbHI aBTOPChKI OJOKW  1Jis
MOZICTIIOBAHHS CKJIaJHUX pobouux mpomeciB. llepeBeneHHs Momeneid i3 mepBicHOT Gopmu
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nudepeHIifHnX Ta anreOpaidyHuX piBHSAHB B OJIOUHY CTPYKTYypy BHUMAara€ 3Ha4yHOI mpalli Ta
qacy, a TaKOK CTBOPIO€ MEPEeIyMOBH JIi BAHUKHEHHS MOMUJIOK. TakoX 4acTo BiJIMOBIIHICTb
HaOpaHuUX OJIOK-CXEM BHIXIJHUM DIBHSHHSIM BHKJIMKAE CyMHIBU. BIIOYHO-MOMyIBHMN ITiIXil
MOX€ CTPUMYBaTl BMHUKHEHHS Ta PO3BUTOK OPHUIiHAJIBHOI BITUM3HSAHOI €JIE€MEHTHOI 0Oa3u
€JIEKTPOT1IPABIIYHMAX TPHUBOMAIB 1 CHCTEM. 3 OISy Ha BUIICBHKIIAJCHE MEPCHEKTHBHUM
BOAYaeThCS CTBOPEHHS 00'€KTHO-OPIEHTOBAHUX MOJIENEH B OCHOBI SIKUX OynyTh AudepeHIiiiiai
Ta anreOpaiyHi piBHAHHSA, 13 TOAATBIINM O€3MMOCEPEHIM PO3B'A3aHHAM IIUX Mozenei [9].

B po6ori [13] BukoHaHa po3poOka 00’ €KTHO-OPI€EHTOBAHOI HENiHIHHOT MaTeMaTUYHOI
MOJeNIi Ta OTPUMAaHHS XapaKTePHCTUK MEPeXiHUX MPOIECiB MEXaTPOHHOTO MOJIYJIS
HOCTYNAJIbHOTO PYXY, MOOYIOBAaHOTO HA OCHOBI €JIEMEHTY COIUIO 3aciliHKa HOpMaJbHO-
BIIKPUTOTO THUIMY Ta NPOMOPHIHHOTO EJIEKTPOMArHITY i3 IOKpPAIICHOK TITOBOIO
XapaKTePUCTUKOI. METOI0 JOCTIJKEHHS MEPEeXiIHUX MPOLECIB € MOAAJbILIE CIIBCTABICHHS
iX XapakTepUCTHK 13 aHAJOTIYHUMHU  XapaKTEPUCTUKAMH MEXaTPOHHOTO  MOIYJIS,
n00y/I0OBAaHOT'O HA OCHOBI €JIEMEHTIB COIUIO-3aCIiHKa HOPMaJIbHO-3aKpUTOro Ty [8].

B crarti [14] 3ampomoHOBaHa pO3paxyHKOBAa CXE€Ma MEXaTPOHHOTO MOTYJIS
HOCTYNAIbHOTO PyXy, MOOYJIOBAaHOTO Ha OCHOBI €JEKTPOTIAPABIIUYHUX IEPETBOPIOBAUiB
HOPMAaJIbHO-3aKPHUTOTO TUITY. MaTemMaTH4YHa MOJIeJh, 3alPOTIOHOBaHA B [ 14] onucye nuHaMiKy
MEXaTPOHHOTO MOAYJIA, Ha BUIAJ0K POOOTH €JIEKTPOripaBlidHOrO IepeTBoproBaya [7]
HiIKIIFOYSHOTO JI0 ITOKOBOI MOPOKHUHU Tigpormiinapa. [Ipu npoMy enekTporinpaBiidyHui
nepeTBOpIoBay [7], MiIKIOYEHUH 1O MOPLIHEBOI MOPOKHUHY T1IPOLMIIHAPY 3aIHUIIA€THCS B
3aMKHEHOMY TIOJIOKEHHI.

B crarti [15] mpoBeneHO uucenbHE IHTETPYBaHHS MaTeMaTH4HOi Mozeni [14], ska
sBIsie  co0OI0 3aMKHEHy cucTeMy audepeHLidHNX piBHAHb. B pesynbraTi oTpuMaHi
XapaKTepUCTUKH NPOIeCy MEpPEeMUKAHHS eJEeKTPOripaBligyHOro IeperBoproBada [7] 13
PEKUMY TiIPOCTONIOPIHHS B PEXHUM PETYJIIOBaHHA THCKY poOodoi pimuan. IlepeximHi
HPOILIECH MalOTh JOCTATHBO BUCOKY SKICTb.

Y SKOCTI TOANBIIOTO HANPSIMKY JOCHDKEHHS B poOorax [14, 15] BimMiueHO
HEOOXI/IHICTh YJOCKOHAJICHHS MaTeMaTW4YHOi MOJelNi, TakuM 4YuHOM, o0 BoHa Oyna
npuIaTHa Ui JOCTIDKEHHS TEPEeXiTHUX IPOIECiB MPU POOOTI EICKTPOTiAPaBIIIHOTO
[EepeTBOPIOBAYa, MiAKIIOYEHOTO 10 MOPLUIHEBOI MOPOXHUHU T1IPOLMIIHAPA 13 HNOJAIbIINM
YHCIICHHUM 1HTETPYBaHHAM OTPHUMAHOI MOJIEII.

IlocTanoBka 3axa4i qocaizKeHHS

Mertoro maHoi po0OOTH € OTpUMaHHS XapaKTEPUCTHUK TPOIECy IEePEeMHUKAHHS
€JIEKTPOTiIpaBIIYHOTO TepeTBOproBada [7], MIJKIOYEHOro 0 IOPLIHEBOI MOPOXKHUHU
ACUMETPUYHOIO TIIPOLUMIIHAPA, 13 PEXKUMY TIAPAaBIIYHOIO CTONOPIHHA B  PEXKUM
peryjoBaHHs THUCKY. /[l JOCATHEHHS MOCTaBI€HOI METH HEOOXIAHO YIOCKOHAIUTH
MaTeMaTH4Hy MOelb [14] Ta mpoBecTH il UncenbHE IHTErPyBaHHS.

Marepiajin Ta pe3yJabTaTH A0CTiIKeHb

Po3paxyHkoBa cxeMa MEXaTpOHHOTO MOJYJISl TOCTYMAIbHOTO PyXy, HOOYJ0BaHOTO Ha
OCHOBI HOPMAaJIbHO-3aKPUTHUX €JIEKTPOTiIpaBIIYHUX NepeTBoproBaviB [14] 3amumaerbes
aKTyaJbHOIO 1 IS JaHOTO AociipkeHHs. OO0’€KTHO-OpIEHTOBaHY MaTE€MaTU4YHY MO/IEb,
HaBeZleHy B po0OoTi [14], mepeTBOPpUMO TaKUM YHHOM, 11100 BOHA BiJoOpakana MpolecH, 1110
NPOTIKAIOTh Mi4ac MEPEeMUKAHHS eIEKTPOTiIPaBIIYHOTO MEPETBOPIOBAYA, MiAKIIOYSHOTO JI0
MOPIITHEBOI MOPOKHUHU TifpaBnigyHoro nuiinapa (1). Kinekicts 3minaux B cuctemi (1) (7,
Vs, x, pa, P11> Vg» ¥, P1) AOPIBHIOE KUIBKOCTI TudepeHuitHuX piBHSAHb, OTXKE BOHA €

3aMKHYTOIO Ta TPUAATHOIO JI0 BUPIMIECHHS YHUCEIbHUMH MeTofamu. Di3WYHHN 3MICT yCiX
MO3Ha4Y€Hb, BUKOpHUCTAaHUX B Mozeli (1) posmmdpoBano B podoTi [14].
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Hiana3zon He3anexHoi 3MiHHOI — wyacy mnpuitmaBcs Binm 0 mo 0,06 c. 3HaueHHs
BapiiOBaHWX IapaMeTpiB, MOYATKOBI 3HAYEHHS 3MIHHMX BEJIWYMH, METOJ Ta KpPOK
iHTerpyBaHHs Oylu TaKUMH X SK TpU AOCHIIKEHHI poOOYMX MPOIIECiB, IO MPOTIKAIOTh y
IITOKOBiH opokHUHI rigportinapa [15]. Ha puc. 1 HaBeneHi rpadiku 3MiH mBUAKOCTI V3
(TyHKTHpHA JIiHiA) Ta TOJMOKEHHS X (CYIIJIbHA JIiHis) MOCTII0BHO BCTAHOBIEHUX Ta KOPCTKO
3’€IHAHMX 3aCIIHKH 13 3allipHUM €JIEMEHTOM 3BOPOTHOT'O KJalaHy, L0 MPUBOASTHCS 10 PYXY
SKOpPEeM eJIeKTpoMarHiTy. Yac NpoTiKaHHS MEPeXiJHOTO MpoIecy TYyT MEHIIMH HDK A7
IITOKOBOI TIOPOXKHUHHM. XapakTep 3MIHM THCKIB (puC. 2) y TIOPIIHEBIH TOPOKHHUHI
riApouwIiHApy p; (CyUijbHA JIiHIA) Ta KaHajil comia pp; (MyHKTHpHA JiHISA) aHAJIOTTYHHUH
UM TIpoliecaM JuIsl MTOKOBO1 mopokHuHM [15]. Tliguac mpoTikaHHS TEPEXiTHOTO MPOIECy
NOpIIEHb 31 INTOKOM Ta KOPHCHUM HAaBaHTAXECHHSM IMEPEMICTATbCS Ha BEIHMYUHY

y=6,5~10_3 MM (puc. 3). Xapaktep 3MiHM HIBUAKOCTI Vj; B maHoMy BHmIazaky (puc. 3)
3HAYHO OJMDKYMIA J0 anepioJuuHOro, HiXK XapakTep 3MiHH L€l 5K BeIMYHMHU IPU epeMHUKaHHI
€JICKTPOTIIPaBIIYHOTO MEPETBOPIOBAYA, MIKIIOYEHOTO 10 MITOKOBOI MOPOXKHUHM. JlnHaMiKa
3MIHH THCKY p, Yy ULITOKOBif MOpOXHUHI (puc. 4) MOBTOPIOE (GOPMY XapaKTEPUCTUKU
HEepPEeXiAHOrO IpoLecy 3MIHM THCKYy p; B IOpIIHEBill mopoxHuHi (puc. 2) m0 £Koi
HiIKITFOUEHUH eNeKTPOTiIPaBIiyHIIA TIEPETBOPIOBAY, L0 TOCIIIKYETHCS.
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Pucynok 1 — Jlunamika mIBHIKOCTI pyXy Ta
TIOJIOKEHHS KOPCTKO 3’ €THAHUX 3aCITHKH Ta
3aMmipHOTO eNEMEHTY KIIanaHy
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PucyHok 2 — JluHaMmika THCKIB Yy
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Pucynok 4 — JluHamika THCKY y IITOKOBIi

Pucynok 3 — JluHamika mMBUIKOCTI pyXy Ta
MOPOKHUHI T1APOIUITIHApA

IMMOJIOKCHHS IMOPIIHA 31 IITOKOM

Sk BuaHO 3 puc. 1 — puc. 4 npu nepeMuKaHH1 eJIeKTPOriIpaBIidYHOTO NepeTBOpIOBaya
[7], miAKIII0OYEHOTO O TOPUIHEBOI MOPOKHUHM TiAPOUMIIIHIPA, TEPEXiHAN MPOIeC TPUBAE
ommspko 0,05c. Ile nHa 0,01 ¢ MeHmie HDK MepexifHUN TPOIEC NpU MEepPeMHUKaAHHI
NepETBOPIOBAYA, IIIKIIOYEHOTO 0 MITOKOBOI MOPOKHUHU TiApOoUMiIiHApa. Bka3ana pisHHIL
y 4aci MPOTIKaHHs MEPEeXiJHOrO MPOIECY MOSCHIOETHCSA OUTBIIMMH TEpenagaMu TUCKY MIiX
HOPIIHEBOIO Ta INTOKOBOIO MOPOXKHUHAMH (p; — py) <3,96MIla, sixa BUKINKaHA Pi3HULECIO
e(eKTUBHOI TUIOIII TOPIIHS B ACUMETPUYHOMY Tifpormiinapi [15].
Binpmuii 06’eM NOpIIHEBOT HOPOXKHUHU MTPU3BOJUTH 10 MEHIIMX KOJIHMBaHb TUCKY, Ta
SK HaCiJIOK, 1HIIMX XapaKTEPUCTUK MEePEXiTHOTO MPOLECY, MOPIBHAHO 13 TUMH X XapaKTepu-
TUKaMHU TpOLIECy NEPEeMHUKaHHs €JIEKTPOriIpaBIiqYHOTO NEepeTBOPIOBAYa, MIAKIIOUEHOIO 10
mrTokoBoi mopoxHuHU [15]. Ilicms mepexomy CHCTEMH B YCTaJCHMH pPEXUM THUCK B
MOPOXKHUHAX TIAPOIIIIHAPY Ta KaHajaxX CoIMeNl eJICKTPOTIAPaBIIYHUX IEePETBOPIOBAYIB
NPaKTUYHO BHPIBHIOEThCS. Tak mpu poOOTI ENEeKTPOrifpaBlIidHOTO IMEPETBOPIOBaYa, IO
HIAKJIIOYEHHUH 10 IITOKOBOI MOPOKHUHM NEPENaj TUCKY MIX MOPOKHUHOIO Ta KaHAJIOM COILIa
cranoButh 0,313 MIla [15], mpu poOOTI  eNEeKTPOriApaBIiYHOIO IEepEeTBOPIOBAYA

MIKIIFOYEHOT0 10 MopIrHeBoi nopokauHn — 0,35 MITa.
[licns BXOMKEHHA ENEKTPOTiAPaBIIYHOrO TEPETBOPIOBaYa B YCTAJICHHHA PEXUM

po6OTH cymMapHi BUTPATH JIJIsl TOPIITHEBOT MOPOKHUHU TTOBUHHI IOPIBHIOBATH HYJIIO:

Os 1) =0 1p1() = Oy 1 (D + Oy 1 ()= Ocr 1 (1), (2)
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ne Qpp,(t) — monaya poboyoi pinuHy uepes BXiaHui apocens; Ok 7 (f) — BuTpara podoyoi

plIMHM 4Yepe3 eIeKTPOKEepOBaHMN 3BOPOTHUH knanaH; Q-7 ((f) — BUTpaTa poOOYOi piAMHH
BUKJIMKAHA 3MiHOI0 00’ €My BHACIIIOK 3MiHM THCKY; Oryy1(f) — BUTpaTa BUKJIMKAaHA 3MiHOKO

00’eMy MOPIIHEBOT MOPOKHUHH.
3BOPOTHMH KJIalaH eJEKTPOriIpaBlIidYHOIo MEepeTBOpIOBaua BU3HAUAETHCA 3aJIeKHOCTAMU (3)

€)

[Nomaua poGouoi piguHM yepe3 BXiTHHNA IpOCeNb Ta BUTpaTa poOOY0i piaWHU depe3

Ta (4), BIATIOBIAHO, Ta MPE/ICTaBICHI Ha pHC. 5.
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MOPOKHUHU  TLAPOIIIIIHAPY

Burtpata BukiumkaHa 3MIHOIO 00’€My MOpPIIHEBOI
BHACIIIZIOK PyXy MOPIIHS BU3HAYAETHCS 3AJIEKHICTIO (5) Ta OKa3aHa Ha puc. 6.
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Pucynok 6 — Jlunamika BUTpaTH
BHUKJIMKaHa 3MIHOIO 00’ €My TOPIITHEBOT

Pucynok 5 — Jlunamika HaIXOKEHHS
MOPOXXHUHU T1APOIMIIHAPY

plauHU Yepe3 BXIAHUI Apocelb Ta ii BUTpar
yepes KJanaH Ta eJIeMEHT COII0-3aCiIiHKa
JluHamika BUTpaTH poOOYOi PIAMHU BHUKJIMKAaHA 3MIHOIO 00’€My BHACIHIJOK 3MiHU

THUCKY BU3HAYAETHCS 3aJICKHICTIO (6) Ta IMoKa3aHa Ha puc. 7.
2
n-di-(y+0,01)
Qera()=—"———"n (6)
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Sk BUIHO 13 puC. 8§ MWHAMIYHA XapaKTEPUCTHKA CYMAapHUX BUTpAT poO0Yoi piauHU
JUIsl TIOPIIHEBOI MOPOKHUHU Tifpoumninapa Os ((f) HOCUTH OLibLI AKICHUM XapakTep HiX

JUIs IITOKOBOT MopoxkHUHM [15]. CymapHa BUTparta gocsirae HysnboBoro piBHs yepes 0,004 c.
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Pucynok 7 — JluHamika BUTpaTH po6ovoi Pucynox 8 — Jlunamika CyMapHUX BUTPaT
PILOVHY BUKJIMKaHA 3MIHOIO 00’ eMy po00oY0i piIMHYU AJIsl HOPIIHEBOT
BHACJ1/I0K 3MIHU THUCKY MOPOXKHUHU T1IPOIMIIiHApa

BucHOBKM Ta nepcrneKTHBYU NOJATBIINX A0CTiXKeHb

[Ipu mnepeMuKaHHI €JIEKTPOTIAPABIIYHOIO TEPETBOPIOBAYa, MiJKIIOYEHOTO 0
MOPIITHEBOI TOPOXHUHU TIIPOMIIIIHIPA, TMEPEeXiTHUN MpOoIeC TPUBAE IIBUIIIEC, a MHOTO
XapaKTePUCTHKH OMIKYe 10 anepioJUYHUX HIK XapaKTEPUCTUKU AHAJIOTIYHOTO MPOLECY
nociipkeHoro B [15]. ILle mosicHIOEThCS OUTBIIMM  00’€MOM  TIOPITHEBOI TOPOXHUHU
NOPIBHSAHO 31 IITOKOBOIO. B iHIIOMY XapakTep NpOTIKaHHA MEpPeXiJHUX MpPOIECIiB IyXe
CXOKMU Ha mporecd, po3risaHyTi B [15]. Omke musa po3poOKM MEXaTPOHHHMX MOJIYJIIB
MOCTYNAJIBHOTO PYXY AOLIBHO BUKOPUCTOBYBATH CaMe aCUMETPUYHI T1POIMIIHAPH.

I'mote3a mpo MOKIIUBICTh CYMICHOI POOOTH, TMOCIIIOBHO BCTAHOBJICHUX, €JIECMEHTIB
COIUTO-3acliHKa Ta 3BOPOTHHUX KJAMaHIB 3HAWNUIA JoJaTKoBe miaTBepmkeHHS. Cepen
MEPCIEKTUB HAWOMMKYMX JTOCHIDKEHb TOTPIOHO BHAUIATA MOJICTIOBAHHS CHHXPOHHOTO
nepeMUKaHHs 000X eJIEKTPOTiIPaBIiYHUX [IEPETBOPIOBAYIB [7], MexaTpoHHOTO Moys [8].
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OOrpyHTYBaHHSl MOJKJIMBOCTI pPO0OTH ejleMeHTa COIUIO-3aC/JiHKa i3 MOCJIZOBHO BKJIKYEHHUM
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enpio paboThl SBISETCS JAalbHEWIIee Pa3BUTHE HCCICIOBAHHN 1O OOOCHOBAHHMIO BO3MOXKHOCTHU
peanu3zaiiy THIPABIMYECKOr0 3aMKa W MPOMOPIMOHAIBLHOIO PEryJMpoBaHMs Ha OxHOM anmapate. s
JIOCTHIKEHUSI TIOCTABJICHHOM LIeNIM ObliIa YCOBEPIICHCTBOBaHA MaTeMaTHYeCKash MOJENb, NpPeoKeHHas paHee.
IIpoBeneHo ee uwMCIeHHOE UWHTErpupoBaHue. I[lOJTyd4eHHBIE XapaKTePUCTUKUA IEPEXOJHOrO Ipolecca
HO)ITBep[ll/IJ'll/I BO3MOXHOCTb COBMCUICHUS FI/II[paBJ'II/l‘leCKOFO 3aMKa " HpOHOpL[I/lOHaﬂ])HOFO perHI/lpOBaHl/Iﬂ
JIABJICHUS JIJISl 3alIaTEHTOBAHHOTO AJIEKTPOTHIPABIMYECKOrO MPeoOpa3oBatTelis, MOJKIFOUEHHOIO K MOPIITHEBOM
MOJIOCTH HECUMMETPHYHOTO THAPABINICCKOTO IIAIHHIPA.

KaroueBble cJIoBa: 3JCKTPOTHIPABIUYCCKUN IMpeoOpa3oBaTeinb HOPMAIbHO-3aKPHITOrO  THIIA,
MEXaTPOHHBI MOJYJb MOCTYMATEIHFHOIO JIBUKCHUS, HENIMHEHHBIC NH(EepPCHINANBHBIC YPABHEHHUS, YUCICHHOES
MHTErPUPOBAHUE, XaPAKTEPUCTUKH MIEPEXOHBIX MPOLECCOB.

The aim of this study is justification of the possibility by the combining shut-off valve function with
function of the proportional pressure control on the single valve. This aim has been achieved by the
improvement and numeral integration of the previously proposed mathematical model. The transient process
characteristics have been obtained. They are confirming the hypotheses of the possibility by the combining shut-
off valve function with function of the proportional pressure control on the single valve.

Keywords: electro-hydraulic converter with decreasing characteristic curve, linear motion mechatronic
module, non-linear differential equation, numerical integration, transient process characteristics.
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