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3ATAJIbHA XAPAKTEPCTHKA POBOTH

AKTyanbHicTh JucepTauiiiHoi poGOTH BU3HAYAETBCS HEOOXiAHICTIO BUPINIEHHS
HAYKOBO-TIPAKTMYHOTO 3aBJaHHS, IOB’3aHOr0 3 MOJIMIIEHHAM yMOB POGOTH BOAiiB
BEIMKOBAHTAKHMX  aBTOMOOLMIB Ta aBTOOYCIB 32  PaxyHOK  BIOCKOHAJCHHS
€JIEKTPOITHEBMATHYHOTO TIPUBOY 34ETUICHHS.

Ta aBTOOYCiB € MONErmIeHHS MpOLECYy KepyBaHHsS arperaTaMu TpaHCMicii, 30kpema |
3YeneHHsIM. 361MbIIEHHS TOTYKHOCTI IBUTYHIB TPAHCIIOPTHUX 3aco0iB Ta NepeaBaHoro -
3YEIIEHHAM KPYTHOTO MOMEHTY IPU3BOAMTH 10 IiIBUIIEHHS 3YCH/LIA HEOOXiHOro Ay
KepyBaHHs HUM. JIis BHUKOHAHHS YMHHHX HOPMATHBiB, IO CTOCYIOTBCS JIETKOCTI Ta
3PYYHOCTi KepyBaHHs arperaraMd TPAHCMicil TpaHCTIOPTHMX 3aco6iB, aBTOMOOGLTBHI
BUPOGHMKY TIOBUHHI BUKOPHCTOBYBATH Y MPUBOJI 34EIUICHHs Pi3HOMAHITHI MiCHIOBaYi
Ta po3po0IATH aBTOMATH30BaHi CHCTEMH KEPYBaHH.

Bigcyrnicts mnomiOHux po3pobok Ha Tepurtopii YKpaiHM INPU3BOOMTE 10
BHKOPVCTAHHS BiTYM3HAHUMH aBTOMOGIIBHIMH 3aBOIaMH IPOAYKIIi{ MPOBIIHMX CBITOBHX
BHPOOHMKIB aBTOMOOLIBHMX KOMIIOHEHTiB, SIKi B OCTAaHHi JECATHJITTA BHpIIIYIOTh
po6ieMy 3MeHIIEHHS 3yCHILIA Ha OpraHi KepyBaHHs 3YEILIEHHSM LIISIXOM 3aCTOCYBaHHS
ENEKTPOITHEBMATHYHOTO TIPUBO/LY 34CIUIEHHS. BUKOPHCTaHHS 3aKOPJOHHMX KOMIIOHEHTIB
HeMHHydYe 30iNbIIye BapTiCTh BITYMSHSIHUX TPAHCIOPTHUX 3acO0iB Ta 3HMKYE iXHIO

OJHMM i3 IUIXIB OMIMIEHHS YMOB POGOTH BOJI{B BEMMKOBAHTAXHUX aBTOMOOLIIB | 4
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KOHKYPEHTOCIIPOMOXHOCTI Ha PUHKY.

TakuM YMHOM BIOCKOHAJICHHS €JEKTPOIHEBMAaTHYHOTO IIPUBOLY 3YEIUICHHS
BEIMKOBAHTAKHUX aBTOMOOIIIB Ta aBTOOYCIB € aKTyalbHIM 3aBJIaHHAM.

3B's130K po6OTH 3 HAYKOBHMH POrpaMaMHu, INIAHAMH, TeMaMH.

Po6oTa € CKIafoBOI0 YACTHHOIO JIOCTIIKEHb XapKiBCHKOTO HAI[lOHAIBHOTO
aBTOMOGIIBHO-AOPOXKHBOTO YHIBEPCHTETY Ta BUKOHYBAJIACA y BiAMOBIAHOCTI JI0:

— KOMILTEKCHOI TeMH joclimxens Kapempu asromobiniB XHAJY «Teopernyni
OCHOBM TPOEKTYBAaHHS IHTENEKTYaIbHOI aBTOMATH30BaHOI MEXaHiyHOi —TpaHcMmicii
aBTOOYCIB Ta BAHTAXHMX TPAHCIOPTHHX 3ac06iB» (Ne0110U001167);

— KOMIUIEKCHOI TeMH JoclimkeHs kapenpu asromoGinie XHAJY «Teoperwdsi
OCHOBM CTBODEHHS aBTOMATH30BAHOI CHCTEMH KEDYBAaHHS MEXaHIYHOIO TPaHCMiCiero
CreliabHUX Ta BiicbKOBUX aBTOMOOLTIB» (Ne0117U002403).

Oco6uCTHi BHECOK IONIYKAya y BAKOHAHHI BKa3aHUX HAyKOBO-AOCHi AHUIBKHIX poGiT
monsrac B po3poOIli, TEOPETHIHOMY Ta EKCIEPUMEHTATBHOMY JOCIiKEHHi
BIOCKOHAJIEHOTO €JIEKTPOITHEBMATUYHOTO IIPHBOAY 3YEIUIEHHSA 3 IPUCKOPIOBATBHAM
KJIaliaHoOM.

Mera i 3aBgaHHsi AochigkenHs. MeTor AucepTalifiHOi poGOTH € MOMIMIIeHHs
BUXIJHMX I1apaMETpPiB eJeKTPOMHEBMATUYHOIO MPHUBOMY 3YEIICHHS BEIUKOBAHTAKHUX
aBTOMOGIIB Ta aBTOOYCIB ILIIXOM BIOCKOHAJIEHHS KOHCTPYKIL{ii BUKOHABYOTO MEXaHI3MY.
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JInst TOCATHEHHS TIOCTABIEHO0i METH HEOOXiTHO BUPIIINTH Taki 3aBJAHHSL:

— TpPOBECTH aHali3 ICHYIUMX NMPHUBOIIB KEPYBAHHA 3UEIUIEHHAM Ta BUSBUTH iXHi
HEIOMIKY;

— PO3pOOUTH KOHUENI[I0 BAOCKOHANEHHS POOOYOro MPOLECY ENEKTPOMHEBMATHIHOIO
IPHUBOJY KEPYBaHHS 3UCIUICHHM;

— BHKOHATH TEOPETUYHI JIOCTIIKEHHS (byHKI[IOHATBHUX 3B’S13KiB
€JIEKTPOIHEBMATHYHOTO MEXaHI3My KepyBaHHA 3UEILIEHHSM Ta HOro pobodoro mporecy;
— BIOCKOHQIATH  BUKOHABYMM  MEXaHI3M  €JeKTPOITHEBMATHYHOIO0  IIPUBOLY

KepyBaHHs 3YETLIEHHAM, apaMeTPH SKOT0 OTPUMaHi Ha OCHOBI Pe3yJIbTaTiB TEOPETHYHUX
JOCII/UKEHb 1 BUKOHATH €KCIIEPUMEHTATbHI JOCHIDKEHHS HOro po6ovoro mpouecy i
HiATBEPKEHHS aIeKBaTHOCT] TEOPETHIHHUX MOJIOXKEHb.

O0’ekt pmocimxKeHnHss — pOOOYMH IIpOLEC ENeKTPOMHEBMATHYHOrO PUBOLY
3YeILIEHHs TPAaHCIIOPTHOTO 3aco0y.

Ipenmer gocuimkeHHst — BIUMB (DYHKLIOHANGHUMX 3B’S3KIB BUKOHABYOTO MEXaHI3My i-
HapameTpiB CHCTEMHM KepyBaHHI Ha pOOOYMH IPOLEC ENEKTPOINHEBMATHYHOIO IPUBOY
3YEIUICHH TPAHCIIOPTHOTO 3ac00y.

Meroau pocaimkenusi. [l BU3HA4YeHHSA CTaHY NHTaHHA 1 TIOCTAHOBKH 3aBIaHb
JOCIIKEHHS  BUKOPUCTOBYBAIKMCA MeToau 300py, BHOOpY Ta aHamidy iHdopmamii, s
IOCIKEHHS poOOTH  €NEKTPOIHEBMATUYHOIO IPHBOAY 3YCIVIEHHA — METOIU
MaTeMaTHYHOTO MOJEMIOBAHHS Ta YKCEIIbHI METOAM BUPINICHHS AM(EPEHIIHHNX PiBHIHB; B
€KCIIEPUMEHTAIBHIX JOCIIKEHHAX BHKOPHCTOBYBAIMCH EIEKTPUYHI METONH BHMIpY
(i3UYHUX BEJMUNH Ta HATYpHI BUNPOOYBaHHS B CTEHIOBHX YMOBaX.

HaykoBa HOBH3HA 0I€PKAHUX PE3YJIbTATIB [IOJIATa€E y TAKOMY:

8nepuie 00epiuCcano:

— B3a€MO3B'S30K MiXK KOHCTPYKTHBHMMH €JIeMEHTaMH NPUCKOPIOBAIBHOIO KialaHa,
y BUTJISIAIL APOCEII, IO CIOJyYae HOro KepyBaIbHY Ta CUIOBY IOPOXKHUHH;

— BaQJeXHICTP MDK JiaMeTpoM Jpoceis 3alpOIOHOBAHOIO INPHCKOPIOBAIBEHOIO
KiIanana, 00'eMOM HOro KepyBalbHOI IIOPOKHMHU T2 YMOBHHM J[iaMETPOM KepyBaJIbHOIO
€JIEKTPOITHEBMATHYHOrO KJIANaHa, W0 JO3BOJSE ONHOYACHO 3abe3NedydTH HeoOXimHy
TOYHICTB PETyJIIOBAaHHS 1 BUCOKY IIBHAKO/IIO;

— 3BANEKHICTP MK TPHUBAIiCTIO KepyBaIBHHMX IMIyJbCiB, SKi TOJAIOTHCS Ha
eNIeKTPONHEBMATHYHMH KIIamaH, Ta iX KilbKicTio, mo 3abe3medye MOJOIaHHs TiCTepe3sucy
CHJIOBOTO LMJIIHAPA MEXaHI3My KepyBaHHA 34CIICHHAM;

HabYN0 NOOANbLULO20 PO3BUNMIKY:

— 3QIEXHICTh U BU3HAYEHHSA TOYHOCTI, 3@ CTaTHYHOI XapaKTCPHCTHKOIO,
€JIEKTPOIHEBMATHYIHOTO IIPUBO/Y, sIKa 3abe3medye KoM(opTHE (3 YPaxyBaHHIM YyTIHBOCTI
BECTHOYJIPHOTO amapary JIOAMHH 1O 3MiHM TIPUCKOPEHHsA) Ta IUIABHE DyIIaHHs
TPaHCHOPTHOTO 3acoby Ta, HAa BiAMiHy Bin iCHyIOYHX, BPaxoBye€ crenndiky pobory
3YEIUICHH Ta IapaMeTPX IPUBOY.
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TpaKTHUHe 3HAYEHHS OlEPKAHUX Pe3y/bTaTiB. Po6oTa Mae Sk TeopeTHdHe, Tak i

IpakTHYHE 3HA4eHHs. BUsBIeHi B PoOOTI B3a€MO3B’S3KHM JAIOTh MOXJMBICTh BH3HAYHTH
BUXiJHI NApaMeTpu NPUCKOPIOBAIBHOrO KIalaHa Ta 3JiMCHATH MOJENIOBAHHS HOro
TmepexiIHuX TpoueciB. IIpakTHIHe BUKOPUCTAHHS OTPHMAHUX PE3yJbTATiB CIPAMOBAHE HA
JOCSTHEHHS COLIAIBHOTO e(eKTy 3 TOKPALIEHHS YMOB IpAlli BOJIIB, 3HIKEHHS KiTBKOCTI
JOPOXKHBO-TpancropTHIX purof (JITTT) Ta migBUINEHHS MPOIYKTUBHOCTI MACHKUPCHKIX Ta
BAHTAXHHMX TIEpEBE3eHb. Pe3ylbTaTd NPOBENEHHX ~JOCTiIKeHb ympoBamkeHo Ha [III
«XapKiBchkuit aBTOMOGLIBHHI 3aB0M», ITAT «BoBuaHchkuii arperarauii 3aBox» Ta BAT
«Yxpaincskuit iHcTHTYT aBTOGYCO-TpONeiibycobymyBarnm» (BAT «YkpasToGycnpom»).

Ocobucruii BHecok 3106yBaya. TeopeTHyHi i eKCIEpUMEHTaTbHI JOCTIKEHHS, MO
BUHOCATGCS HA 3aXMCT, OTpUMaHi aBropoM camoctiiino [1-14]. 'V poGorax,
ONy6IiKOBAaHMX Y CIiBABTOPCTBi, aBTOPOBI HANEXATh: PE3y/NbTATH aHAI3y iCHYIOYHMX
KOHCTPYKIIilf BHKOHABYMX MEXaHI3MiB KepyBaHHS 3uelUleHHsM aBToMobinis [1];
BU3HAYEHHS  IUIAXiB  MiBUIIEHHS  WBHAKOAIl  BHMKOHABYOTO  MEXaHi3My
€IeKTPONHEBMATHYHOTO IPUBOAY 34YeIUIeHHs aBToMoOimB [2]; mobynosa craTH4HOL
XapaKTepUCTUKHM MEXaHi3My BHMUKAHHS 3ueIUIeHHS TpaHcrmopTaoro 3acoby [3];
o6rpyHTyBaHHs BUOOPY CocO0y KepyBaHHS poGOYMM MporecoM Ta o0y/0Ba anropuTMy
KEPYBAaHHS €JIeKTPOITHEBMATIYHUM IPUBOJIOM 34emineHHs [4]; ocobmuBocti pobotu
TPHCKOPIOBATBHOTO ~ KJallaHa — BIOCKOHANEHOi —KOHCTpykmii [6];  oOrpyHTyBaHHSN
CTYMIHYACTOCTI XAPAKTEPUCTHKA MAKCHMAIbHOI TOYHOCTI MEXaHi3My KepyBaHHS
3uemneHHAM [7]; po3po0ieHa KOHCTPYKIiS MifICHIIOBa4a ITPHUBOAY 34YCILICHHA
TpancnopTHOTO 3aco0y [13] Ta BIOCKOHATIEHOT0 IPHCKOPIOBATBHOTO KianaHa [14].

Anpobanis pesynbTaTis quceprauii. OCHOBHI NOJOXEHHS 1 pe3y/TbTaTH JOCTIIKEHb
ompuwmomHeHi ¥ OOTOBOpeHi Ha TAKMX HAayKOBO-TEXHIYHMX 1 HAYKOBO-METOMYHHX
xon¢epermisx XHAJTY Ta MiKHAPOIHIX HayKOBHX KOH(EPEHIIiX:

- 74-80 HaykoBo-TeXHi4Hill i HayKOBO-METOIMYHii KOH(epeHmii XapKiBCKOrO
HAL[OHANBHOTO ABTOMOBLIBHO-TOPOXKHEOTO yHiBepcuteTy (M. XapkiB, Ykpaina, XHAJY,
2010-2016 pp.);

- Mixuapouili HayKOBO-TexHiuHiH KkoH@epeHUii «[Ipo0meMu Ta MEPCHCKTHBH
aBTOMOO1IeOY/TyBaHHA Ta aBTOMOOLIBHOrO TpaHcmopTy» (M. Xapkis, Vkpaina, XHAITY,
3 mactomana 2011 p.);

- XXI MixHapossili HaykoBO-TexHiuHii KoHdepennii «[HpopManiiHi TeXHOMOTI:
HayKa, TEeXHiKa, TEXHONOTiS, OCBiTa, 370pOB’S» (M. Xapkis, Vipaina, HTY «XIII»,
29 tpasus 2013 p.);

— XVI MixHapoHilt HayKOBO-TeXHi4Hil KoH(pepeHIii «ABTOMOOLIBHYI TPAHCIIOPT:
npobemu Ta nepenextusu» (M. Ceacronons, Ykpaina, CHTY, 21 sepecus 2013 p.);

- MixnaponHiit HaykoBo-MeToaMuHil KoHdepeHwii «[Ipo6remMu MiArOTOBKY KaipiB
aBTOMOGLIBHOI Taly3i Ta musixu ix BupiweHHs» (M. Xapki, Ykpaina, XHAJY,
7 nucromana 2013 p.);
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- MixuaponHii  HayKOBO-TeXHiUHIH  KOH(epeHIil «AxTyambHi
imkenepHoi Mexauikm» (M. Ozneca, Ykpaina, OHIIY, 10-14 6epesus 2014 p.);
- Mixnaponsiii HayKoBO-TpakTH4Hii KoH(epeHuil 3 Harogu [(ua aBToMoOiTicTa i
musixoBuka «HoBiTHI TexHONOrii pPO3BMTKY KOHCTPYKIii, BUpOOHMITBA, eKCILIyaTauii,
peMOHTY i eKkcrepTusu aBTOMOOis» (M. XapkiB, Ykpaina, XHAJITY, 15-16 »OBTHA
2014 p.);

- MixuaponHiii HayKOBO-TeXHIUHiN KOH(epeHuii, MPHCBAYeHiH 85-piudro 3acHyBaHHA
XHALY Ta 85-piuuro asromobineHOro ¢axymnsrery «HosiTHi TexHomorii B aBTomMoGine-
OyniBHMITBI Ta TpaHcopTi» (M. Xapkis, Ykpaina, XHAITY, 15-16 xxoBrHs 2015 p.);

— HaykoBo-npakriuniii KoH$epeHwii «AKTyalbHi NUTaHHS PO3BUTKY, BIOCKOHATIEHHA
Ta eKcIuTyarauii 030poeHHsS Ta BiliCbkOBoi TexHiku B HarjioHambHiil reapaii YkpaiHu»
(M. XapkiB, Yxpaina, HAHI'Y, 26 mactonana 2015 p.);

—III MixHaponHiii HAayKOBO-TIPAKTHYHI Ta HAYKOBO-METOIMYHiH KOH(epeHmil
npucBsyeHiit 85-piuuto kadempu aBToMo6imiB Ta 100-pivur0 3 OHA HApOIKEHHS
npodecopa A.B. I'peneckyna «Hosi TexHomnorii B aBToM06ine0yayBaHHi, TpaHCTIOPTi Ta
npy migrotosui cuerjanicrie» (M. Xapkis, XHAZTY, 20-21 xoBras 2016 p.).

. IyOmikauwii. OcHOBHI MONOXEHHS AOucepTauliiHOi pobOTH oOmyOImiKOBaHO .y
14 HayKOBHX IIpalAX, Y TOMY 4HCHi: 6 cTaTeil y HayKoBHX (paxOBHX BUIAHHAX YKpaiHu (3
HUX 5 crarell y BHMJAHHAX, IIO BKIIOYEHI O MDKHApOJIHMX HayKOMETpHYHMX 6a3);
1 ny6rikamis y 3aKOpIOHHOMY BHIAHHi; 5 Te3 y 30ipHMKax JONOBiledl HAayKOBHX
KoH(epeHIii, OTpUMaHO 2 aTeHTH.

Crpykrypa Ta obcar poboru. [lucepramiiiHa poboTa cKiIajaeTses 3i BCTymy,
YOTHPHOX PO3/IiTiB, BUCHOBKIB, CIUCKY BHKOPHMCTAHHX Ikepel i moxatkiB. [ToBHuil obcsar
nucepTanii cknanae 206 CTOPIHOK, 0OCAT OCHOBHOTO TEKCTY — 142 CTOPIHKH, Y TOMY YHCIi
84 pucynku, 5 tabmuup, 4 noxaTkd Ha 33 cropikax. CIHMCOK BHKOPHCTaHHMX IDKEpE
Hapaxosye 134 xaiimenyBaHHA Ha 15 cTOpiHKaX.

npoGaeMu

OCHOBHU 3MICT POBOTH

Y BeTyni 06IpYHTOBAHO aKTyanbHicTh TeMu. CHOpMyTE0BaHO IPEMET, 00’ €KT, MeTy i
3aBJaHHS JI0CTIPKeHHS. BU3HAYeHO HAYKOBY HOBH3HY 1 IPAKTHYHY 3HATYINiCTh OTPUMAHHX
Pe3yIBTATIB, TIOJIaHO BiZOMOCTI PO My6iKawjio i anpobalio OCHOBHHX TOI0KEHE POOOTH.

Y nepmomy po3aiii BUKOHAHO 3araibHUM aHAJI3 iCHYIOYHMX KOHCTPYKIIH MPUBOZIB
KepyBaHHs 34EIUIEHHSIM TPaHCIIOPTHUX 3aco0iB. BuokpemiieHO BUMOTH, IO BUCYBAIOTBCA 10
TIPUBOZIB KEPyBaHHS 3YEILICHHAM. 3a3Ha4€HO, IO BiNOBIIHO 10 HOPMATHBHUX [I0KYMEHTIB
3YCHJLIA Ha IeAa KePyBaHHs 34eIUICHHAM He IOBUHHO NIEPEBUIYBATH 3HAICHD:

— 147 H (15 krc) — 3a HasgBHOCTI ITi JCHIIOBAYa;

— 240 H (25 xrc) — 6e3 miacuiIoBaya;

—490 H (50 krc) — 3a BiAMOBH NiACHIIOBaYa.
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BCTaHOBIEHO, 1O JI0 IIPUBOJIB KEPYBAHHS 3YEIUIEHHSM, SKi Y CBOEMY CKJIajli MalTh

EIeKTPOHHI KOMTIOHEHTH, JO/JaTKOBO BHCYBAIOTECS BUMOTH 3i IBHIKOZI:

— KOMaHHi Ta BUKOHABYI MPUCTPOI KEPYBAaHHS 3YEILICHHAM [OBHHHI 3a0e3medyBaTy
BUMMKAHHA 34eruienHs 3a 0,15-0,25 ¢ He3aleXHo Bij 4acToTH 00epTaHHS KONIHY4acTOro
BaJIa IBUTYHA;

— BMUKAHHS 34ellIeHHs IIOBUHHO BinOyBartucs 3a 1-1,5 c.

BCTaHOBNEHO, IO INpPOTATOM OCTAHHBOTO ~JAECATHNTTA HabyB [IMPOKOro
PO3HOBCIO/KEHHS Ha BEJIMKOBAHTKHUX ABTOMOOLILAX 1 aBTOOyCax
eNIeKTpOHeBMAaTHYHIA NpuBoA KkepyBanHsa 3uemnentsm (EINNI3). Sk KepyBaJIbHI
eNeMEHTH y MONIGHMX KOHCTPYKIiAX HAWYacTimle BHKOPHCTOBYIOTBCS DiSHOMAHITHI
ENIeKTPONHEBMATHYH] KJIANAHK, TaKOX BiflOMi BHUNAJKM BHKOPHCTAaHHA KPOKOBMX
eeKTpOABUTYHIB (pHC. 1).

E—~ Enexmponyebmamuswud npubad sqennewng (13—
Ja budom Buxorabiozo eneMeHma 3a budom 300p0mHOZ0 ~=—
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& YumHGpa
3a kinekicme kaanawil 3a bemusurnon mucky y cunobomy
b YUAHGD!
Ty
Yomupu

Pucynok 1 — Knacudikauis eneKTporHeBMaTHIHUX NIPUBO/IIB KEPYBAHHS 34CILICHHAM

JleTanbHui aHami3 KOHCTPYKUiM iCHYIOUMX NpPHBOMIB KEPYBaHHS 3YCIICHHAM Ta
iXHIX OCHOBHHX XapaKTEpHCTHK JO03BOJMB 3pOOMTH BHCHOBOK IO JIOLLIBHICTH
3aCTOCYBAHHS JUTSl BETMKOBAHTAXHIX aBTOMODLNIB Ta aBTOOYCIB €NEKTPOIHEBMATHYHOIO
NPHBOTY KEPYBaHHS 3UEIUIEHHSM, OCKIIBKY BiH 3aTHuI 3a6e3neunTn HEOOXiAHY AKICTh
KEpYBAHHs 3YeIUIEHHIM, KOM(OPTHI yMOBM POOOTH BOMIS 1 JIETKO MOETHYETBCA SK 3
MEXaHI9HVMH, TAK i 3 ABTOMATHYHMMH CHCTEMaMH KepyBaHHS TPaHCMICi€xo.

Ha OCHOBi Oy HAayKOBO-TEXHI4HOI JiTepaTypd BCTAHOBIEHO, IO BHKOHABYI
eNIeMEHTH, SIKi BHKOPHCTOBYIOTBCS y KOHCTPYKIii €IEKTPOIHEBMATHIHHMX IPHBOAIB
KEPYBAaHHS 34eIUICHHSIM, IIOBHHHI MaTH BHCOKY IIBHJKOZII0 Ta BEIHKY TPOIIYCKHY
CTIPOMOKHICTb, IO HETaTHBHO IIO3HAYAETRCA HA iX BaprOCTI Ta MPH3BOAMTE JI0
NpOTHpiYYs MiK TOKA3HMKAM¥ INBHAKONIi Ta TOYHICTIO PETymioBaHHS. 3po0ieHo
BHCHOBOK TPO HEOOXi[HICTH BIOCKOHANEHHS KOHCTPYKUil EICKTPOMHEBMATHIHOTO
MEXaHi3My KepyBaHHS 34eTUTEHHAM Ha OCHOBI ABOX €/IeKTPONHEBMATHIHUX KIIAllaHiB.

Y apyromy po3mii BHKOHAHO aHami3 po6OYOro Mpolecy pI3HMX KOHCTPYKIIit
EII3. OCHOBHMM MapaMeTpoM, IO YMOXIMBIIIOE BHCHOBKHM PO MPAale3/aTHICTh
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KOHCTpyKuii, Oym0 00paHO IUBMAKOII0 MEXaHiuHOi YacTHHH IpuBOdy, ane Oe3

ypaxyBaHHs 3aTPUMOK y POOOTI €IEKTPOHHOTO 6JI0Ka KEPYBAHHS.

V nepe6isi MOmyKy HaiGiIBII NEPCIEKTHBHOI KOHCTPYKIlii BUKOHABYIOTO MEXaHi3My
EII3 Gymo pO3rISHYTO YOTHPH BapiaHTH peaisauii G1oka KepyBaHHS THCKOM Y
INTOKOBIM IIOPOXXHUHI THEBMATUYHOTO LIIHAPA, IO CKIANAIHCS 3:

— JBOX €NeKTPOIHEBMATHYHHX KIaNaHiB;

— YOTUPBHOX ENEKTPOTHEBMATUYHUX KIIaNaHiB;

— JBOX €JEKTPOMHEBMATHYHUX KJIalaHiB Ta IPUCKOPIOBAILHOTIO
16.3518010 Bupo6uuuTBa [TAT «IlonTaBchKMii aBTOArperaTHui 3aBox»;

— JIBOX €JIEKTPONHEBMATHYHUX KIIaNaHiB Ta IPHCKOPIOBAILHOIO KiIanaHa po3poOKu
XHALY.

3a pesyasTaTaMu JOCTiKeHHs poboyoro mpouecy kKoHctpykuid EINII3 i3 nBoma Ta
YOTMpPMA €JIEKTPOITHEBMATHYHUMH KiIanaHaMy (PHC. 2) BCTAHOBIIEHO, WO iXHs LIBUOKOMIA
3a BUMMKAHHS T2 BMUKAHHS 3Y€IUIEHHS HE BiANOBINA€ iCHYIOUMM BUMOTaM.

Kj1araHa
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a) JIBa eIeKTPONHEBMATHYHI KITallaHi  §) YOTHPH eNeKTPOITHEBMATHYHI KJIaaHu
t,1, £ — 3MI3HEHHS BiAKPUTTS BILyCKHOTO Ta BUILYCKHOI'O KJIANaHa, ¢C; ty, tp — Yac
TepeMillleHHs ITOKA 33 BAMUKAHHS Ta BMUKAHHSA 34EMIEHHS, C; Xy — IEPEMILICHHS
INTOKA, MM; Pp — THCK y cunosiit mopoxxuuri, MIla; EK;, EK; — mogaya Hanpyru Ha
BITYCKHHI T4 BUITYCKHHI eJ1eKTPOIHEBMATAYHMIA KilaraH
Pucynok 2 — ExcriepuMeHTanbHi Z0CTiKEHHA po60Y0ro Mpouecy BUKOHaBYOro
Mexanizmy EIIII3 63 IpHCKOPIOBAIBHOrO KilanaHa

Tak mBuakomis Mexaniuroi uyactued EINII3 i3 1BOMa e€NEKTPONHEBMATHYHUMU
KIIAaHAMH 33 BAMHUKAHHS 3YeIlleHHs ckiajae t;=0,42 c, 3a BMHKaHHA t;,=0,96 c
(puc. 2 a), BiAMOBIZHI YacoBi iHTEpBATH I KOHCTPYKIii 3 4YOTHpMa KJamaHaMu
CKMajaoTh: t; — 032 ¢, tp — 0,54 ¢ (puc. 26). 3ali3HEHHS y CHpaubOBYBaHHI
€JIEKTPOITHEBMATHYHUX KJIamnaHiB ty Ta t,; He nmepesuumye 0,03 ¢, mo Biamopizae gaHuM,
yKa3aHUM y iXHiil TeXHiuHiH XapaKTEepUCTHLI.

3 ypaxyBaHHAM OTPMMAHHMX HE3a/0BLIbHHX pe3y/IBTaTiB, 6YI0 NPUIAHATO pilIeHHs
I[OJI0 BIIPOBAKEHH B KOHCTPYKIiO EIII3 npHCKOPIOBATIBHOTO KialaHa.

7
V Mexax IpOBEIECHOTO ,[IOCIIi}l)KeHHH BCTaHOBJICHO, IO IHBPI}Z(KOIIiﬂ MeXaHiuHO1

qactuay EIMI3 i3 cepifiHMM MpHCKOPIOBATBHMM KiamaHoM (pHc. 3 a) 3a BUMMKaHHA
3genyeHHs ty; ckiaamae 0,165 ¢, 32 BMUKaHHS tp — 0,235 ¢. OTpuMaHi 3HaYEHHS MOBHICTIO
Bi/INOBIZAIOTH BUMOTaM, L0 3yCTPiYaloThCs B niTepaTypi BiIHOCHO MEXaHi3MiB KepyBaHH
arperaramu TPaHCMICii.
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a) cepiitHuil MPUCKOPIOBANbHKI Kilanan  0) npuckopioBanbHui knanan XHAITY
t,1, t, — 3aMi3HEHHS BIIKPUTTS BIYCKHOTO T BUIYCKHOrO KIIANAHa, C; tyi, tny — 1aC
TepeMileHHs ITOKA 32 BUMMKAHHS Ta BMHKAHHA 34CIUICHHA, C; Xyr — TIEpEMiLIEHHS
mroka, MM; P, — THCK y cutoBil mopoxuuHi, MITa; P, — THCK Y KepyBallbHiil TOPOXKHUHI
npuckopioBanbHoro knanana, MIla; EK;, EK, — ojjaya Hanpyra Ha BIIyCKHHH Ta
BUITYCKHHHA eeKTPONHEBMATHYHUH KIalaH
PucyHok 3 — EkcriepuMeHTanbHi JI0CIiDKeHHS po60ouoro MpoLecy BUKOHABYOTO
mexanizmy ETIIN3 i3 mpUCKOPIOBAJIBHUM KIIallaHOM

BpaxoBytour I03UTHBHHUI BILUTMB MPHCKOPIOBABHOIO KiaraHa Ha eKCIUTyaTaliiHi
xapakrepuctiku EINN3, Gymo pospoOneHo Ta BHTIPOOYBAHO BIACHY KOHCTPYKL(IO
npuckopioBansHoro kmanana XHAZY, mo Bifpi3Hs€ThCH MamuMu rabaputamd Ta
BHCOKOIO TEXHOJIOTIUHICTIO BUPOOHUIITBA.

BiMOBIIHO [0 pe3yJIBTATIB MPOBEICHOTO MOCTIDKEHHS (pHC. 3 0) MBHAKOZIA
Mexaniunoi gactusn EITT3 i3 po3po6ieHuM NPHCKOPIOBAIBHIM KJIallaHOM 33 BUMUKAHHA
3yemieHHs tp; ckiaamae 0,21 ¢, 3a BMHKaHHA tp — 0,43 ¢, O 3aJ0BOJILHAE YMHHUM
BMMOTaM.

Byno MpOBEXEHO aHaNi3 MAacoBO-rabapuUTHHX TmapaMeTpiB KOHCTPYKIi# 6rokiB
KEpyBaHHS THCKOM Y LITOKOBiH MOPOXKHUHI BHKOHABYOTO mexanizmy EII3 (puc. 4).

[Tix yac po3paxyHKy 06’ €MHHX NMOKa3HUKIB BPaXOBYBANMCSA 3HAYCHHA MAKCHMATBHIX
niHifHEX PO3MipiB anapaTiB, BUSHAYEHHS Mac MPUCKOPIOBAIBHIX KJIanaHiB IpOBOAUIOCS
LITXOM TXHBOTO 3BaXyBAHHS, JUIA ENEKTPOIHEBMATHYHIX KIIallaHiB BUKOPACTOBYBANHCA
3HAYEHHS, YKa3aHi B TEXHIUHill XapaKTepUCTHL{. HasBHicTh TpiHHMKIB Ta iHIIOL
3’ €IHyBAJIBHOI apMaTypH HE BPaxoByBanacs.

Ha OCHOBI TpOBENEHOT0 aHamizy 3po0NeHO BHCHOBOK PO JOLTBHICTD

N



BHKODMCTAHHs IpUCKoproBambHOro kiamana XHAJIY m14 momanmsmoi  po3pobku
KOHCTPYKIIii BUKOHABYOro Mexasizmy npusony EIIII3.
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my, V; — Maca Ta 06'eM KOHCTPYKIi 3 2-a eleKTPONHEBMATHYHMMHY KIIalaHaMH; My, V, —
Maca Ta 06'eM KOHCTPYKIII 3 4-a eJeKTPONHEeBMaTHYHIMY KJIarlaHaMy; mz, V3 — Maca 1a
06'eM KOHCTPYKIi 3 2-a eeKTPOIHEBMATHYHIMH KJIallaHAMH Ta CEPIHHAM
npnckop}oBaHLHnM KJIamaHoM; my, V4 —Maca Ta 00'eM KOHCTpYKUil 3 2-a
eNeKTPONMHEBMATHYHUMA KJIallaHaMU Ta PHCKOPIOBaIbHNM Kinamanom XHAJLY; t —vac
CIIpaIbOByBaHHS
Pucynok 4 — 3icTaBHa XapaKTepHCTHKA MacOBO-TabapUTHUX NapaMeTpiB

V nepe6isi HAyKOBOTO AOCHIKEHHs OYyI0 BCTAHOBIEHO MeXi pob04oro aiamasoHy
X0Jy ITOKa BuKoHaByoro MexaHismy EINII3 (puc. 5 a).
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6) KiJIBKICTh CTYIIEHIB IIOJI0KEHHS
IITOKA CUJIOBOTO LIWITiHpa

Xz — HEPEMIIIEHHS MITOKA; P, — THCK Y CHIIOBi# OPOXHHUHI
PucyHok 5 — OGIpyHTYBaHH: IIABHOCTI POGOTH IIPUBOJY 34YETUICHHS

9
Hi}l 4yac MOBINBHOIO HAMOBHEHHS LITOKOBOI TNIOPOXXHUHU BHUKOHABYOI'O MexaHi3My

EINM3 3ad)ikcOBaHO MOMEHT BHMKHEHHS MEXaHi3My 34emieHHs (Touka 6 puc. 5 a).
PoGounit [iama3oH XOAy INTOKA CKiIaB OMm3bKo 5 MM. DakT BUMKHEHHs 3YEIUICHHS
BH3HAYABCS TPOBOPOTOM BTOPHHHOIO Baia KOpOOKH mepenad 3 YBIMKHEHOIO NEpIIO
nepenauero. OueBHAHO, WO MEPEMIlEHHA [NTOKA MiCAs MPOXOMKEHHA TOUKA 6
3abe3reuye JMIIE YACTOTYy BMMHKAHHS 3YCIUICHHS i HE BIUTMBAE Ha IUIABHICTH HOTO
poboTH.

3a3HayeHo CTYNiHuacTe MepeMilleHHs IITOKa BHKOHaByoro Mexauismy EINI3.
BpaxoByioud UyTIMBICTH BECTHOYNAPHOTO amapary JIOJWHU, BH3HAYeHO KINBKICTh
CTYIEHiB 3MiHM IPUCKOPEHHS, 1O HE BUKIMKATHME TUCKOM(bOPTY Y BOZIA i TTacaXupiB 3a
HeBENMKUX 3MiH TONOXKEHHA mefani 3uerieHHs (puc. 5 6), BU3HAYEHO, IO BETHYHMHA
JOMYCTAMOT CTYTIeH MepeMilleHHs WTOKa y poGoyoMy Jiana3oHi cTaHoBUTb 0,26 MM.

YV  Tperbomy po3dimi  omMcaHO  (YHKIOHANBHI  B3a€MO3B’S3KH MiX
KOHCTPYKTHBHHMH €JIEMEHTaMH 3alPONOHOBAHOTO MPHCKOPIOBATBHOTO Kianaua (puc. 6),
pO3po6IeHo MaTeMaTMyHy Mogenb BHKOHaBuoro Mexanismy EINII3, mobynosano
aNropUTM POOOTH ENEKTPOHHOTO 610K KEPYBAHHS.

bid pecubepa ——f /l
A AR 4
b L o wmokobor nopoxkuny
i — 3 cumobozo yuakdpa
. ' 7
bid dnoka 2
BABKITPONHEBMAMUHUY ——_ N
KAanaHib B N8

; b ammocpepy
A — cunoBa nopoxkHrHa; b — BUXizHA MOPOXHUHA; B — KepyBanbHa IOPOXKHUHA,
1 — KopIIyC; 2 — MOpIIEHB; 3 — APOCENk; 4 — KiaraH
PucyHok 6 — Cxema nprckopioBansHoro kinanana XHATY

TonoBHA BiIMIHHICTH 3aNpOIOHOBAHOTO MPHMCKOPIOBANBHOTO — Kianana Bil
iCHYIOUMX — HAfBHICTH JpOCENs, WO CIOTYYa€ KepyBalbHy Ta BHXiAHY NOPOXKHUHH'
knanana. HasBHICTh y KOHCTpYKIii MPHCKOPIOBAIBHOTO KilalaHa JApocens POGHTE Horo
MEHII YyTIMBAM [0 CTPHOKOMOMIGHOTO HADOCTAHHS THCKY Y KepyBaslbHii MOpOXKHMHI,
MiIBUIYIOUH Y TAKUI CIIOCI6 TOUHICTh PEryIIOBaHHS.

BUKOHAHO MaTEMATUYHHH OMHC po6OYOro Mpouecy BukoHaB4doro Mexanizmy EIIII3.
ITo6y10BaHO PO3PaXyHKOBY CXeMy ITHEBMATHYHOI 4acTHHM MpUBOAY (puc. 7).

MareMaTHyHa MOJEb BUKOHABUOro Mexanismy EINI3 Brmouae: AudepeHLianbHi
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piBHAHHA TasomuHamivnux GQyHKui#, ommcammx EB. Tepu (1-6), mudepenmianbhi
PIBHSHHS, 1O ONKCYIOTH POOOTY IPUCKOPIOBANBHOIO KianaHa Ta IHEBMaTHYHOTO AKUYO (
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LUITH/IPA, a TAKOX PIBHAHHA 3B'A3KY.
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kRT[- G, + G, dt = Vydp,

1
¢ . . S ' Ga =Kluafap3 ——¢(Za)’ (4)
T, V, p — TeMneparypa, 06'eM 1 THCK TOBITpA BiMOBIIHHAX JIAHOK; f,, f, — IUIOIA \/3%
k

1 — pecusep; 2 — MITOKOBA IOPOKHIHA CHIIOBOTO LIAIHAPA; 3 — KepyBalbHa [TOPOKHUHA
TIPUCKOPIOBAIILHOTO KJIamaHa; 4 — CHJIOBa IOPOKHUHA IPUCKOPIOBAIBHOTO KIIaNaHa;

Gy =Ky fap, RT("(’Q)

HpPOXiAHOTO MEPETHHY BiAIMOBIAHO BITYCKHOTO Ta BUITYCKHOTO €JEKTPOIHEBMATHIHOTO
KJanaHa; f; — IWiolna APoces; fi, f> — 0N MPOXiJHOTO NEPETHHY MPUCKOPIOBAIBHOTO
KJIallaHa BiIOBIZHO HA BICK Ta Ha BUITYCK; fy — ILIOIIA 3’ €HYIOYOTO TPyOOIpPOBOIY;
Gy, Gy, G4, Gy, Gy, G, — BUTpaTa OBITps Yepe3 Bi/IOBiAHI JaHKH

Pucynoxk 7 — PospaxyHkoBa cxema IHeBMaTHyHOi yactunu ETIII3

CucTema piBHAHb I/ [POLECIB HANOBHEHHA 1 CIIOPOXKHEHHS KepyBalbHOI
TIOPOKHIMHM NPUCKOPIOBAIEHOrO KiIaraHa BUKOHaBYoro MexanisMy EIIII3 mae Burmsn:
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ne T — TeMIlepaTypa, OIHaKoBa I YCiX JIaHOK;
iy — KOe®illieHT BUTPATH BILYCKHOIO EEKTPOIHEBMATHYHOIO KialaHa;
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A, — Koe(illieHT BUTPATH BUITYCKHOTO €JEKTPOMHEBMATHYHOTO KilanaHa;

Uy — KOeillieHT BUTPATH APOCEIS;

@(Y,) — QyHKuis BUTpaTH P HATIOBHEHHI 4epe3 BICKHHUIT KiIanaH,
@(Z,) — GyHKLis BUTPATH IIPH CIIOPOKHEHH] Yepe3 BUIYCKHHUIT KIanaH;
@(Y;) — GyHKLLis BUTpTH PY HANIOBHEHH] Yepe3 APOCerb.

CHcTeMH piBHSHB JUIsl TIPOLIECIB HAMOBHEHHS i CTIOPOXKHEHHS! CHIIOBOI NOPOXHHHY
NPHCKOPIOBATBHOTO ~ KIamaHa Ta INTOKOBOI TOPOXHHMHM LMIIHAPA ~BULIAAKOTH
AHAJIOT1YHO. :

MarematuuHe MozemoBaHHa po6ouoro mpouecy EIII3 no3somwio BU3HAYUTH
ONTUMATGHE CIIBBiIHOIEHHS MK J[iaMeTpoM IPOXiJHOrO IEPETHHY BITYCKHOTO
eNIeKTPOMHEBMATHYHOTO KJamaHa Ta JiaMeTpoM Jpocens  3alexHO BiL 00’eMy
KepyBalbHOI IOPOXKHIHY PUCKOPIOBANBHOTO Kianaxa (puc. 8). .

Pucynok 8 — BIUTMB reOMETPHYHHX TIapaMeTpiB MPHCKOPIOBAILHOTO KianaHa Ha
po6oty BukoHaByoro mexanizmy EINII3

Jlns  BOOCKOHAJIEHOT KOHcipyKuiT EIIlI3 onTuMansHe criBBigHOWEHHS di/dg
nepebyBae y Mexax 0,33-0,43.

VY uerBepToMy pO3iTi HaBEIEHO CTPYKTYpY eKCIEPHUMEHTANBHOrO CTEHIAa L
nocmimkenns poGounx npouecis EIN3, omucaHo METOOMKY OTPUMAHHA [IAHUX I
N0OYIOBH CTaTHYHOI XapaKTEPUCTHKH CHIIOBOIrO IMITHApA, BMKOHAHO 3iCTABHMM aHami3
pesy/BTaTiB TEOPETHYHMX Ta EKCTIEPUMEHTATBHIX J0CITIDKEHb pOGOYOro Mpowecy EINII3.

13
BceraHoBieHO, IO OCHOBHUMH IapaMeTpaMH, SIKi XapaKTepU3YITh pPO3pOOIeHHMi

EIN3, € ImBUAKOXiA, TOYHICTh IIO3MI[IOHYBaHHA INTOKAa BHUKOHABYOTO MEXaHi3My,
3pyuHicTh 1 Oesmeka excruryaramii. Buxomsum 3 mporo, B mepebi3i mpoBemeHHs
eKCIIePHMEHTAIBHUX AOCTIKEHb (iKCYBaIUCs TaKi TlapaMeTpu:

P, — THCK y KepyBalbHil NOPOXHUHI IPUCKOPIOBAILHOTO KIIallaHa;

P, — THCK y INTOKOBIH NOPOXHUHI MiCHIIOBAYA;

Xy — HEpEMIIIEeHHS [ITOKA MiICHITIOBaYa;

Xson — HEPEMIIIEHHS 30JI0THUKA IPHCKOPIOBATIBHOTO KiIallaHa,

EK; — nmomaya Hanpyry Ha BIIyCKHUH KialaH,;

EK, — nozaya Hanpyry Ha BUILYCKHUM KJIamaH.

OtpumaHi cTaTHYHI XapaKTepHCTHKM BUKoHaBYoro Mexanismy EINII3 i3 miameTrpom
nHeBMaTtiaHoro nuiiHapa 100 i 80 MM (puc. 9) DO3BOJNAIOTH 3pOOMTH BUCHOBOK IpPO
TIO3UTUBHUH BILTHB 3MEHIICHHS JliaMeTpa Ha TOYHICTh MO3UL[IOHYBAHHS LITOKA CHJIOBOIO
HUIIHApA.
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Pucynok 9 — CraTiyHa XapakTepHCTHKA CHJI0BOTO Hitinapa EIIII3

BcraHoBIEHO, IO TOYHICTH MO3WIIOHYBaHHS INTOKa cuioBoro muminapa EIMI3 B .
Horo pobouomy mianasoHi (0-5 MM) 3a CTaTHYHOI XapaKTEPHUCTUKOI, 30KpeMa IIijl yac
IIPOBEJICHHS eKCHEePIMEHTATBHUX TOCIIPKEHb, TepedyBaina y mexax 0,22-0,28 mm.

Y Mexax HayKOBOT'O JOCITIDKEHHS OylI0 BCTAHOBIIEHO (haKT HasIBHOCTI TiCTEpE3ucy y
BuKoHaBuoMy MexaHi3mi EIIII3. HiBemroBatu #0ro BOMB Ha MpOLEC PYIIAHHS LITOKA 3a
BMUKAaHHS 3YCIUICHHS IPOIOHYEThCA IUIAXOM BHOOPY paLiOHATBHOTO Yacy NEpIIOro
iMmynscy (puc. 10).



Cisen 0,03 :
Pucynok 10 — 3aeXHicTb X0y IITOKA CHIOBOTO LIHIIHAPA EIIIT3 Bix KiNbKOCTI TA
TPUBAIOCTI IMITYJIBCIB, 1O ITOAAIOTHCA HA eNeKTPOTIHEeBMAaTHIHHH KiianaH

BCTaHOBJIEHO, W0 /I IIOAOJNAHHS TiCTEpE3UCy y BHKOHABUOMY mexanismi EITI3
JIOL{IBHAM € BUKOPHMCTAaHHS iMIyNBCiB TPUBATICTIO Bil tg=0,05 ¢ 10 t;z=0,07 ¢, Axi
JO3BONSFOTE OTPHMATH TepeMimeHHs mToka Bia 0,8 10 1,9 mm.

Jlocnimkeno, wo mBuakoxis EINI3 3a BUMUKaHHS 34CILICHHA nepeOyBae y Mexax

%,=0,17 ¢, 32 BMUKaHHS — HE TIEPEBUIIYE ,=0,22 ¢ (puc. 11).
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------ TeopeTHYHi NaHi; eKcrepyMeHTaJIbHI JaHi
Pucynoxk 11 — JluHamivHa XapaKTepUCTHKa EIIII3 (pi3ke mepeMileHHs neaii)

15
Cnig 3a3Ha4YuTH, 110 p03po6neHa MaTeéMaTH4Ha MOJCJIb HE OMUCYE p060Ty CUCTEMHU

kepyBanHs EIIII3. Jlns OpoBeleHHs 3iCTAaBHOTO aHatily, SK BXiOHHA CHrHA1T y
MaTeMaTH4yHy MOoZeNb OyJ0 3aKiafeHo AaHi, ki Oynu copMoBaHi eNEKTPOHHIM GIOKOM
KepyBaHHs, 3a(ikcoBaHi B XO/li IPOBEAEHHS eKCIEPUMEHTAIBHUX AOCIiIKeHb (puc. 12).
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------ TEOPETUYHI JaHi; eKCIepHMEHTANIBHI JJaHi
Pucynok 12 — Jlunamiuna xapaxrepuctuka EIITI3 (nnaBHe nepemilueHHs neaai)

3icTaBlieHHA JAMHAMIYHUX XapaKTepPUCTHK pi3HMX pexumiB poboru EIIII3,
OTPMMAaHUX TEOPETUYHUM Ta EKCIePHMEHTAIBHUM LIUIIXOM, JOBOAMTH, IO PO3pobieHa
MaTeMaTHYHa MoJIelb 3a0e3nedye noxubKy B Mexax 5-7 %.

BHUCHOBKH

V puceprauiitHiit poboTi BupillleHa HayKOBO-TIPaKTUYHA 3aaya MOJIMIICHHS BUXITHUX
TapaMeTpiB eeKTPOIHEBMATHYHOTO IPUBOMY 3YEILICHHS BEIMKOBAHTOKHUX aBTOMOOLIIB Ta
aBTOOYCIB  IINIIXOM BIOCKOHANEGHHS KOHCTPYKIil BHUKOHABYOro MexaHismy. OCHOBHI

pe3yNbTaTH, L0 OTPUMaHi B TpPOLECI TEOPETHYHHX I EKCIEPUMEHTAIBHHX IOCIIIKEHB,

TOJIITakoTh Y TAKOMY:

1. B pe3ynbTari aHaltizy HayKOBO-TEXHIYHOT JTiTepaTypy BCTAaHOBJIEHO, 1IIO:

— icHye mpobnema 3abe3nedeHHS E€PrOHOMIYHMX IOKA3HHUKIB MPUBOLY KepyBaHHS
3YEIUICHHAM BEJIMKOBaHTKHUX aBTOMOOLIIB Ta aBTOOYCIB;

— JU11 YCYHEHHS IIPOTHUPIUYs MXK ITOKa3HUKaMU IBUIKOMII Ta TOYHOCTI PEery/tOBaHHS Y
KOHCTPYKIIii €lIeKTPOIHEBMAaTMYHOTO NIPUBOY KepyBaHHs 3YEIIEHHSIM 3aCTOCOBYIOTBCS JBa
BITyCKHHX Ta []Ba BUILYCKHHX €JIEKTPOITHEBMATUYHHUX KJIAllaHa;
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— 36iIBIIeHHs KiNBKOCTI €IEKTPOIHEBMATHYHUX KIIANIaHiB HETaTMBHO IIO3HAYAETHCA HA

HaJIiMHOCTI Ta BAPTOCTi €NEKTPOMHEBMATUYHOTO IPUBOLY 34CTUICHH.

OTpuMaHi pe3ylsTaTd MiATBEPVKYIOTh AKTYalbHICTh 3aBJaHHS MONIMIIEHHS yMOB
poGOTH BOAIA MULIXOM IOKPAMEHHA EPrOHOMIYHUX IIOKA3HUKIB NPHBOAY KepyBaHHA
3YeIUICHHSM BETHKOBAHTAKHUX aBTOMOOLIIB Ta aBTOOYCIB.

2. Pospo6niena KOHIIENLis BAOCKOHANEHHs pOGOYOro MpOLIECy eNeKTPOIHEBMATHIHOTO
TPUBOJTY 3YEIUIEHHS, O 3a0e3Medye MiBUIIICH S ePrOHOMiYHIX [IOKa3HHKIB KEPYBAHHS Ta
TOJNATAE y 3MiHI CTPYKTYpH HPHBOAY i B3a€MO3B’A3KIB MDK HOTO €NEeMEHTAMH, IUIIXOM
3aCTOCYBaHHA HPHCKOPIOBATIEHOTO KIana#Ha 3 JBOMa KepyBaJbHUMH
€JIEKTPOITHEBMATHYHUMH KJIalaHaMH.

OtprMaHi pe3ysbTaTH € OCHOBOIO I PO3POOKH ENEKTPOIHEBMATHYHOTO NPHBOIY
3YeIUIeHHS.

3. TeopeTHuHi JIOCTiIKeHHs PofOYOro mporecy i (yHKIIOHANBHMX 3B’A3KIB MiXk
elIEMEHTAMH eNeKTPONHEBMATHYHOTO NPHBOXY KEPYBAHHS 3YCIICHHAM, BUKOHAHI HULIXOM
MaTeMAaTHYHOr0 MOJIETIOBAHHS, 103BOJIMIIM BU3HAYUTH, LIO:

— s 3aGe3nedeHHs KoM(MOPTHOTO Ta IUIABHOrO PYIIAHHS TPAHCIOPTHOTO 3acoby (3
ypaxyBaHHAM YYTIMBOCTI BECTHOY/ISPHOTO amapary JIOAMHM [0 3MiHH NPHCKOPEHHS)
HEeoOXiTHO HOpPMYyBaT¥l BEJWYMHY MUCKDETHOCTI MO3HMIIOHYBAHHS INTOKA BHKOHABYOIO
MEXaHi3My, B 30Hi /i€ BinOyBaeThcst GyKCyBaHHS 34eILIeHHS. [I7is ABOXUCKOBOrO 34ETUICHHS 3
KpyTHEM MoMenToM 637 HM iucKpeTHiCTb He noBMHHA nepesumtyBar 0,26 My,

— JUISt TOMIIIIIEHHS TOYHOCTI MO3HI[IOHYBAHHS IITOKA HEOOXITHO 3aCTOCOBYBATH Cepii
KEpYBATBHHX iMITyIBCIB, IO AO3BOISE IMiIBMIMTH TOYHICTH TO3HUIOHYBaHHA Ha 35 % y
TIOIBHAHHI i3 32CTOCYBaHHAM OAUHOYHOTO KEPYBATBHOTO iMITYIIECY;

— JUIS TIONOMNAHHS TIiCTEPE3UCY y BHKOHABIOMY MEXaHi3Mi €NEKTPOIHEBMATHYHOIO
IpUBOZY KEpYBaHHS 3YEIVIEHHAM HEOOXiJHO 3aCTOCOBYBATH ONMHOYHMH IMIYIBC
tpuBaiictio 0,05-0,07 c;

— ONTHMAIBHE CIIBBIIHOMIEHHS MK JiaMeTpoM ApOCENd MPHCKOPIOBATBHOTO KilaraHa
T2 YMOBHHM JiaMETPOM KepyBaIbHOrO €NEKTPOIHEBMATHYHOrO KilanaHa 3HaXOMUTBCA y
mexax 0,33-0,43. Lle no3Bomse 3a0e3nednTyt HEOOXiIHy TOUHICTL PETYIIOBAHHS Ta BUCOKY
IBUAKOTIIIO.

OTpuMaHi pe3yNbTaTH € TEOPETHIHOK OCHOBOIO I BU3HAYEHHS aPaMETPiB CHCTEMH
KEPYBaHHs T2 BUKOHABYOTO MEXaHi3My IIPUBOZLY.

4, EKcIIepUMEHTAIBH] TOCTIUKEHHS PO3pO0IIEHOr0 eIEKTPOIHEBMATHIHOTO TIPUBOLY
KEPYBAHHS 34ETLICHHAM JO03BOIMIN BCTAHOBUTH, IIIO:

— TOYHICTh TO3HI[IOHYBAaHHS INTOKA BHKOHABYOTO MEXAHI3My, 3a CTATHYHOIO
XapaKTEPHCTHKOIO, 3HAXOMMTCS Y Mexax 0,22-0,28 M (B 30Hi OyKCyBaHHS 3YCTUICHHS);

— mBHAKOMis npuBoxy ckinanae 0,17 ¢ 3a BUMuKaHHS 3ueruienHs Ta 0,22 ¢ 3a BMMKaHH,
mo BimmoBimHO Ha 46 % Ta 58 % mepeBHINyE IOKa3HUKM KOHCTPYKIi BHKOHABYOIO
MeXaHi3My 3 YOTHpPMa eEeKTPOITHEBMATHYHAMH KIIaNIaHAMH.
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eJIEKTPOITHEBMATHYHOIO IPUBO/Y 3YEIUICHHS Ta OLIHUTH HOT0 eKCIUIyaTalliiHi HOKa3HUKY 3
BITHOCHOIO TIOXHOKOIO B Mexax 5-7 %. ]

Pesyneratu €KCIIePUMEHTAIILHOrO JIOCITIPKEHHS BIOCKOHAJIEHOTO
€JIEKTPOITHEBMATUYHOTO TIPUBOIY 3YEIUIEHHS MiNTBEPKYIOTh aIeKBATHICTE PO3POGIEHOT
MOJIeNi Ta HOro BMCOKI eprOHOMIUHI ITIOKA3HUKH.
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AHOTANISA

Spnra 0.0. BOocKOHaIeHHS ENEKTPOMHEBMATHYHOrO IIPMBOAY 3YEIUIECHHS
BEJIMKOBAHTKHUX aBTOMOO1IIB Ta aBT0OYCiB. — Ha mpaBax pykorucy.

Hucepranis Ha 3700yTTA HAyKOBOTO CTYHEHS KaHAMAATA TEXHIYHAX HAYK 3a
cremianbhictio 05.22.02 — aBToMoGimi Ta TpakTopu. — XapKiBCKUH HalliOHAJIBHMIA
aBTOMOOLITBEHO-TOpOXHIH yHiBepcuTeT MOH Yipainu, Xapkis, 2017.

Jucepranis  OpuUCBAYEHA  INOKPAIIEHHIO  CKCIUIyaTal[iiHMX  IOKa3HMKIB
€IeKTPOINIHEBMATUYHOTO NPUBOAY 3YEIUICHHS BENMKOBAHTAXKHMX aBTOMOOLTIB Ta
aBTOOYCIB, BIOCKOHAJICHHIO KOHCTPYKI{i BUKOHABYOrO MEXaHi3My IPMBOAY 3YEILICHHS,
BIIOCKOHAJICHHIO KOHCTPYKIIiT MPUCKOPIOBANBHOrO KiallaHa, MOMIYKY LUIAXiB ONTHMI3alii
po6oTH aNropuTMy KepyBaHHS eJIeKTPOITHEBMATHYHAM PUBOIOM 3UEILICHHS.

Y poboti JocmimkeHo pobOYMH Ipolec eNeKTPONHEBMATHYHOTO IPHBOLY
34elIeHHs. 3alpoIOHOBAHA KOHCTPYKI BHKOHABYOrO MEXaHI3MY 3 IPHCKOPIOBATBHHUM
KJIaNaHoM, IO JJ03BOJISE OTPUMATH OJHOYACHO HEOOXiAHY IIBUAKOAIIO IPUBOLY Ta BUCOKY
TOYHICTb PETyNIOBaHHS 33 PaXyHOK HOBHX B3a€EMO3B’I3KiB MX elleMeHTaMH KJIalaHa.

Po3pobneno MateMaTHuHy MOJENb ENEKTPOIHEBMATHYHOIO NPHBOIY 3YEILIEHHS.
Bu3HayeHO onTHMAalbHE CIiBBIJHONIEHHS iaMeTpy Apocens X0 AiaMETpy MpPOXigHOTO
NEPETHHY ENEKTPOITHEBMAaTUYHOTO KJlallaHa, o 3HaXoAUuThCa y Mexax 0,33-0,43.

Knro4oBi c0Ba: 34eIUIeHHs, eNEKTPONHEBMATHYHUN IPUBOK, IPUCKOPIOBAILHUIN
KJIalaH, MBAKOIIs, APOCENb.

AHHOTAIIUSA

SApunra A.A. CoBepIIEeHCTBOBAHHE BJICKTPONHEBMATHYECKOTO HPUBOJA CIEIICHHUS
OonbIerpy3HsIx aBTOMobmIEH U aBT06yCOB. — Ha mpasax pykomnucu.

Juccepranus Ha COMCKAaHHME YYEHOH CTeNEHH KaHAMAAaTa TEXHHYECKUX HayK II0
cnenuansHocT 05.22.02 — aBToMOOGMIM M TPakTOphl. — XapbKOBCKHM HALMOHATbHbIHA
aBTOMOOHMIIBHO-10pOXHEIH yHHBepcuTeT MOH Yikpanus, Xaprkos, 2017.

Juccepranus  NOCBANIEHa ~ YNYYIICHHIO  OKCIUIyaTAlMOHHBIX  IIOKa3aTelei
9JICKTPONHEBMATMYECKOTO MPHBOAA CLEIUIEHHS OONBLIETPY3HBIX aBTOMOOMIEH U
aBTOOYCOB,  COBEPINEHCTBOBAHMIO KOHCTPYKIMH  YCKOPHUTENBHOTO  KiamaHa |
UCIIOJIHATENBHOr0 MEXaHU3Ma IPHBO/A CUEIUIEH!s, TOMCKY MyTel ONTHMH3aIiy paboThl
QIrOPUTMA YIIPABIEHHMS IIEKTPOIHEBMATHYECKIM IPUBOOM CLCTUICHHUS.

B pabore paccMoTpeH u HccnefoBaH paboumii mpOLECC 3IEKTPONHEBMATAIECKOTO |

IpUBOZA YNpaBieHUA cuerieHueM. [IpemmoskeHa KOHCTPYKIHMS —HCIIOMHATEILHOIO
MEXaHM3Ma C YCKOPUTEIBHBIM KJIallaHOM, KOTOpas 3a CUeT HOBBIX B3aMMOCBS3EH MEXIY
DIEMEHTaMM  KJalaHa  [O3BOJLIET  INOJNYYUTh  OJHOBPEMEHHO  HEOOXOAMMOE
OBICTpO/EHCTBIE IPHBOAA M BEICOKYIO TOYHOCTE PETYIUPOBAHHS.

Paspaborana  MareMaTHyeckas  MOZENb  HCINOJHUTENBHOTO  MEXaHW3Ma
SJIEKTPONHEBMATHYECKOTO IIPHBOJA CLEIIeHus.. TeopeTHuecKne UCCIEN0BaHMS TOKa3aH,
YTO ONpENENMIONUM IapaMeTpOM B KOHCTPYKLMH INPEATOXEHHOTO YCKOPHTEIBHOrO

#
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KJIanaHa ABIAETCS COOTHOLICHHE JUameTpa ApPOcCens K IHaMeTpy MPOXOAHOro CeyeHHUs
3JIEKTPOIIHEBMATHYECKOTO Kianana. s oNTHMaIbHOH paboThl YCKOPUTEIBHOTO KIanaHa
9TO COOTHOIIEHHE JOJKHO HaxomuThes B mpeaenax 0,33-0,43.

Ha ocHOBaHMM pe3yJbTaTOB 3KCIEPUMEHTANBHBIX HCCIENOBaHUH paboyero
TIpOLIECCa AIEKTPOTHEBMATHYECKOTO PUBO/A CLEMIEHHS YCTAHOBIIEHO, YTO YMEHBIICHUE
Juamerpa cuioBoro umumuHApa co 100 no 80 MM NMPUBOAMT K MOBBIIEHHIO TOYHOCTH
MO3UIMOHMUPOBAHHMS ITOKA TpUMepHO Ha 12 %. Ilpu 3ToM OBICTPOAEHCTBUE NpPHBOZA
cocrapmaer 0,17 ¢ mpu BBIKIIOYEHMH cueraeHus M 0,22 ¢ OpH BKIKYEHHH, YTO
COOTBETCTBEHHO Ha 46% W 58 % mTpeBblaeT TMOKa3aTeNld  KOHCTPYKIMH
HCIIOJHUTENBHOIO MEXAHU3MA C YETHIPHMS 3JIEKTPOITHEBMATHYECKUMH KIIallaHaMH.

CpaBHeHHE pe3yJbTaTOB TEOPETHYECKUX M IKCIEPUMEHTAIBHBIX HCCIENOBAHUN
MOKa3al0, 4dYTO pa3paboTaHHas MaTeMaTHieckasd MOJENb II03BONSET  OLEHUTH
SKCIUTyaTALMOHHBIE IIOKA3aTeNqd 3JEKTPONHEBMATHYECKOrO MPHMBOAA CLETUIEHUS C
OTHOCHTEIILHOM ITOrPelIHOCTBIO0 B npezienax 5-7 %.

KitioueBbie c10Ba: CUEMIEHNE, JIEKTPOITHEBMATHYECKUHI NIPUBO], YCKOPUTEIbHBIH
Knanad, OpICTpoeiiCTBHE, IPOCCETb.

ABSTRACT

0. Yaryta. Improvement of the electro-pneumatic actuator of clutch in heavy trucks *
and buses. — Manuscript copyright.

Thesis for obtaining the degree of candidate of technical sciences, specialty
05.22.02 — Automobiles and tractors. — Kharkiv National Automobile and Highway
University of the Ministry of Education and Science of Ukraine, Kharkiv, 2017.

The thesis deals with improving the operational performance of the electro-
pneumatic clutch control drive of heavy trucks and buses, improving the design of the
actuator of the clutch control drive, improving the design of the acceleration valve,
seeking the ways to optimize of the algorithm control of the electro-pneumatic clutch drive.

The workflow of the electro-pneumatic clutch drive control is discussed and studied
in the given thesis. The actuator of the clutch with an acceleration valve was proposed.
The proposed a new relationships between the structural elements of the acceleration valve
makes it possible to simultaneously develop the necessary rapidity of action of the drive as

®opmar 60x84/16. YM. apyk. apk. 0.9. Tup. 100 npum. 3am. 257-17.

well as the high accuracy of regulation when using only two electro-pneumatic valves. , Mignucao #o Apyky 24.05.17. Manip odceTHui.
The mathematical model of the actuator of the electro-pneumatic clutch control : HR R HcEAE S ey y ©ON Eposix OB,

drive is developed. The determining parameter in the design of the proposed acceleration 61022, m. Xapkis, Byn. Tpinknepa, 2, Kopn.1, k.19. T. (057) 758-01-08, (066) 822-71-30
K 3 i ; r i _ CsigoutBo npo BHeceHHA cy6'ckTa Ao [lepkaBHOro peecTpy

valve is the ratio of the diameter of the throttle communicating the control cavity of the Ta BHr i8 BMAaBHMYOT NpoayKuii cepin AK 3587 Bia 23.09.09 p.

accelerating valve with the rod cavity of the power cylinder to the diameter of the flow .

section of the electro-pneumatic valve. For optimum performance of the acceleration valve ' CT“Ab.g

this ratio should be within 0,33-0,43. To confirm the theoretical positions there were T—=_—u3 AAT

carried out stand experimental studies of the workflow of electro-pneumatic clutch control THROrPAGHS

. . o : .stil-izdat,
drive, which showed a qualitative resemblance to the results of calculations performed. A P

Key words: clutch, electro-pneumatic drive, acceleration valve, speed, throttle.




