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Kpusnii Pir, Ykpaina

Peghepam—Y cTaTTi HaBe/leHi Pe3yabTATH AOCTIIKEHHS] TPHOX CHCTEM €J1eKTPONPHUBOIY HIAXTHOIO €J1eKTPOBO3Yy THILY
14KA — mraTHol cucTeMH peJieliH0-KOHTAKTOPHOT0 KepPYBAHHS MIBUAKICTIO IBUTYHA MOCTIHOrO CTPyMY, CHCTEMH LIMPO-
THO-iMIyJ/IbCHMIi I€PETBOPIOBAY — JBHIYH MOCTIHHOIO CTPyMYy 3 peJIeHHMM PeryJisiTopoM, i CHCTeMH IepeTBOpPIBaY 4yac-
TOTH — AaCHHXPOHHHIA IBUT'YH 3 BeKTOPHHM KepyBaHHAM. BaxinBum Kpurtepiem npu Bu3HaveHi egexTuBHOCTI poGoTH eJie-
KTPOBO3Y € TOYHICTH cTadijizaunii oro mBuakocTi BiINMOBiAHO 3a7aH0l TPUKYTHOI Taxorpamu pyxy. JlocaixkenHs nposo-
AWJINCH 32 J0MOMOro0 imitauilinoro moaenwoBanns. IIpu MoaenoBanHi 0yB BpaxoBaHUil BIJIMB BJIACTHBOCTEH 34imHUX
NPUCTPOIB — 3HAYHA BeJIMYUHA 3a30py (10 0,2 M), i HaABHICTH NPYKHUX aMopTU3aTOPiB. By/10 BcTaHOBJIEHO, 110 Yepe3 3a-
30pH, AKi coYaTKy 0y 3iMKHYTIi, IPH PO3roHi (raIsMyBaHHi) y 34ilIHUX MPHCTPOSIX BHHUKAKTH 3HAYHI NPYIKHI 3yCHILIS.
Haii6iibmuii nposiB Aii HMX NPYKHUX 3yCHJIb MOKHA MO0AYMTH HA MPHUKJIAAL CHCTEMH 3 peJieiHO-KOHTAKTOPHHM KepyBaH-
HSIM, OCKIJIBKH IIBUAKICTH €JIEeKTPOBO3Y 3HAYHO BiIXuaseTbes Bi 3aganoi. [Ipu BUKopuCTaHHI cHCTEMH BEKTOPHOIO Kepy-
BaHHA WIBHJKICTb €J1eKTPOBO3Y BiIXHIA€ThCA HE3HAYHO, 2 IIPYM BUKOPUCTAHHI pe/IeiiHOr0 pery/sitopa MBHIKICTh eJ1eKT-
POBO3Yy NPAKTHYHO 30iraerbes i3 3a1aH010 TaX0rpaMo0 pyxy. OcTaHHe Ja€ migcTaBy NIPU YaCTKOBIl MojepHi3awii e1exkTpo-
NMPUBOJY €JIeKTPOBO3Yy, 6e3 HeoOXiHOCTI 3aMiHHM TATOBOTr0 ABHIYHA, PeKOMEHAYBATH BIIPOBAKEHHS pPeJIeiiHOTO peryJisi-
TOpa WBUAKOCTI, SIK pillIeHHs, 1[0 A03BOJISIE JOCATTH BUCOKOI TOYHOCTI cTadimizanii muBUAKOCTI.

Bi6a. 10, puc. 7.

Knrwowuogi cnosa — waxmuuil enekmpogos; 3uinnuii npucmpiil; mouHicms, cmaodinizayia wieuoKocni.
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y cnerudiuaux ymoBax [1] — [4]. Takox ciij 3a3Ha4nTH, W, W
110 BATOHETKH 3'€JHaHI 3 EJIEKTPOBO30M Ta O/IHA 3 OJTHOIO
3YIITHUMH NPUCTPOSIMHU 31 3HAYHUMH 3a30pamu (j1o 0,2 M
. BaroneTka 1 Barowerka
KOXKHHI) Ta TPYXHHUMH amoprtuzartopamu  [5]. e
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MIPUCTPOSIMH HaBEAEHO Ha puc. 1.

Taka KOHCTPYKIisS 34iNHUX MPHUCTPOIB MpU3HAUCHA
Uil 3a0€3MeYeHHs] NEePEeBOPOTY  BAarOHETOK  IPH
PO3BaHTaXEHHI B IIAXTHOMY IepeKuaadi. 3 iHII0ro 60Ky,
HASBHICTh 3a30piB y 3YIIHUX NOPUCTPOSX YCKIAITHIOE
YMOBH JIOCIIIDKEHHS MEPEeXiJJHUX TPOLECiB MpHU podoTi
IIAXTHOT'O PyXoMoro ckianay. [lo-nepie, npyxHi yaapu
B 3UIMHUX TNPHCTPOSX MOXKYTh 3HAYHO MEPEBHIIYBaTH
HOMiHaJbHI 3HaueHHs [6], Mo mpyre, HAsIBHICTH 3a30piB
YCKIIQIHIOE TIPOLEC TO3MLIIOBAHHS BaroHETOK IPH
pO3BaHTaXEHHI  (3aBaHTAXCHHi), KOJH BAarOHETKH
PYXOMOTo CKJIaJy IepecyBaloThCs EJICKTPOBO30M Ha
KOpOTKi BicTaHi [7].

Puc. 1. llaxTHuit pyXxoMuii ckiaz 31 34iMHUMH IPUCTPOSIMH

Memorw pobomu € HROCIIIKEHHS PI3HAX CHCTEM
MPUBOAY €JCKTPOBO3Y 3 TMOIJISAY BIAXWICHHS HOro
MIBUJKOCTI  BiJl 3aJaHoi Taxorpamu pyxy, sKa
00yMOBJICHA TOYHICTIO TI€PEMIIllEHHsI BaroHETOK Ha
3aJaHy BiJICTaHb, MMPHU HASABHOCTI MPYKHHUX YJapiB MO
€JIEKTPOBO3Y 3 OOKY BarOHETOK.

Il. MATEPIAJ TA PE3VJIbTATHU JIOCJIKEHD

JocimKeHHsT IPOBOAMIIICH 32 TOTIOMOTOIO iMiTaIliii-
HOTO MOJAENIOBaHHA. Mix COOOI0 MOPIBHIOBAINCH ILTA-
THA CHUCTEMa EJIEKTPOIIPUBOJLY CIEKTPOBO3Y 3 peleiiHO-
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KOHTaKTOPHUM KEPYBaHHSIM, CHCTEMA IIUPOTHO-IMITYJIb-
cHUI meperBopioBau - asuryH (LLIII-/I) 3 peneitanm
pEryJIaTopoM MIBUAKOCTI Ta CHCTEMa IEpeTBOPIOBaY
gacToTu — acuHXpoHHUH ABuryH (IT4-AJl) 3 BeKTOpHEM
KEpyBaHHSIM.

Ha puc. 2 naBenena imitariiina Mogens A DOCIi-
JOKEHHSI IMHAMIKH Ha MIPUKJIaZl PyXOMOTO CKJIaJy 3 ele-
KTPOBO3Y i YOTHPHOX BarOHETOK, ae: EMS — monens ene-
KTPOMEXaHIYHOi CHCTEeMH €JEeKTpoBo3y; Sostavl -
MOJEJb PYXOMOT'O CKIIaJly 3 YOTHPHOX BarOHETOK, B SIKil
Ful+Fu4 — mpy>xHi 3ycHiuIs B 3UiTHUX TPUCTPOSIX PyXO-
MOTO CKJIamy, V — MIBHIKICTH €NeKTpoBo3y, V1+V4 —
MIBHIKOCTI BATOHETOK, Zazorl+Zazor4 — BeIMYUHH 3a30-
piB B 3UINHMX MPUCTPOSX PYXOMOTO CKJIAAy, S — BEIH-
YHHU [IEPEMILIICHb BATOHETOK PAa30M 3 €JIEKTPOBO30M.

J1n1st MOZIeTTFOBaHHS SJICKTPOMEXAHIYHOT CHCTEMH eJIe-
KTPOBO3y BUKOPHCTOBYBAJIMCH BIIOMI iMiTaliiHI MoJeli
JUIS ABUTYHIB TOCTIHOTO CTPyMy IIOCIIZOBHOTO 30Y-
JOKEHHSI Ta ACHHXPOHHUX JIBUTYHIB 3 KOPOTKO3aMKHEHUM
potopom [8], [10]. Bnoxk Signal Builder dpopmye 3anany
Taxorpamy pyxy enekrpoBo3sy. [ns ¢popmyBanHs Taxor-
paMu pyxy MpH JOCTIJDKEHHI pelneiHO-KOHTaKTOPHOL
CHCTEMH KEpYBaHHS BHUKOPHUCTOBYBAJINCH AJITOPUTM Ta
nporpaMa mnepeMHKaHHs KoHTakTiB [1]. Jns gocii-
qoxeHHs cuctem LITT-J] Ta TTY-A]] BuKkoprcToBYyBaiach
TPUKyTHa Taxorpama mBuakocTi. Ilpm MoxemoBaHHI
cucrtemu enekrpornpusoza 3 LI ta peneitnum peryns-
TOPOM MIBHAKOCTI OyJIO OTpHMMaHO rpadik MIBUAKOCTI
SJIEKTPOBO3Y, IO HaBeAEHO Ha puc. 3. MakcuMaibHe
a0COJIIOTHE BIIXWIGHHS LIBHIKOCTI €JIEKTPOBO3Y Bl
3aJaHo0l TaXxorpaMH Ha OCTaHHIX 4 CeKyHJaX TalbMy-
BanHs ckiagae 0,0002 m/c (abo 0,09% Bixg moToYHOTrO
3HAYEHHS IIBUIKOCTI).

SIKI1I0 B SIKOCTI €JIEKTPOMEXaHIYHOT CHCTEMU BUKOPH-
CTOBYEThCS PENICHHO-KOHTAKTOPHA CHUCTEMa, SIK Ta IO
BCTaHOBJICHA Ha enekTpoBo3i 14KA, To B Hill chopmy-
BaTW TPUKYTHY Taxorpamy IOBHIKOCTI HE MOXJIHBO,
OCKIJIbKHM KEpYBaHHsI B TaKiil cHCTeMI 31HCHIOEThCS 0e3-
MOCEPEAHIM IIePEMHUKAHHSIM JOJATKOBHX DPE3UCTOPIB
y komi sikops [8], [9].
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Puc. 2. ImiraumiiHa Monenb 4-BaroHOro pyxoMoro CKJIamy
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Puc. 3. I'padik mBHaKOCTI enekTpoBo3y B cuctemi IIIT-/] 3 peneitnum
perymsropoM

Ha puc. 4 naBeeHo rpadik MIBUIKOCTI €NEKTPOBO3Y
MIpH [IEpEeMHUKaHH1 IBOX MIabJIiB KOHTpoJIepa MPH PO3TOH1
Ta ranbMyBaHHi. CIIiJ] BIIMITUTH 3HAYHI KOJIMBAHHS IIIBU-
JIKOCTi €JIEKTPOBO3Y, SKi YCKIQIHIOIOTh TOYHE Kepy-
BaHHS NEPEMIIICHHSIM BaroHETOK 1 MOSICHIOIOTBCS THM,
10 TPU PO3TOHi (TaJIbMyBaHHI) BarOHETKH PYIIAIOTH 13
NpY>KHUMH YAapaMH ¥ MMOTiM Ha3[0TaHsIOTh OJlHA O/IHY,
TaKOX 13 MPYKHUMH yJapaMH, 10 UTI0CTPyeThes rpadi-
KOM IIPY>KHHUX 3YCHJIb Y 34ilTHUX MTPUCTPOSX, IKUH HaBe-
neHo Ha puc. 5. Ha rpadiky cyninpHa JiHIsS — IIe IPYXKHI
3yCWIISL Y 3UIITHUX MPHUCTPOSIX €IEKTPOBO3Y, ITyHKTUPHI
JiHI1 BIAMOBIAAIOTH MPYXHAM 3YCHIUISIM Y 3UITHAX TPHU-
CTPOSIX OCTaHHIX 3-X BaroHETOK.
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Puc. 4. I'padik MWBHIAKOCTI €IEKTPOBO3Y 3 PEICHHO-KOHTAKTOPHOIO
CHCTEMOIO
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Puc. 5. I'paciku nmpyHUX 3yCWIb Y 34IITHUX HPHCTPOSX €IEKTPOBO3Y
i BaroHeToK
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Puc. 6. I'padix mBUAKOCTI €1EKTPOBO3Y 3 BEKTOPHUM KEPYBaHHIM 3a
cuctemoro [TU-AJ]

[Mpy>xHi 3ycmiuis B 34iHUX MPUCTPOSX PO3PaxOBY-
FOTBCS 32 BUpa3oM [6]:

Fu=7119,6+7919-J +0,035- Fm —3669-Z —
15,7-J% +110,8-Fm? —640,4-Z° +
110,8-M2-0,04-J-Fm—4526-1-Z,

me Z, M, J, Fm — y BiTHOCHWX OJWHUIISIX BiAIOBIITHO
3HAYCHHS 3a30PY B 3UilTHUX MPUCTPOAX, Maca BATOHETKH,
MPUCKOPEHHS Ta TATOBE 3yCWUISA EIICKTPOBO3Y IMpH

MYCKY.

3 rpadiky (puc. 3) BumHO, 1O 1pH poOOTI
enexrponpuBony 3a cucremoro -/ 3 penelinum
PEryJIsaTOpoM IIBUAKOCTI yJapH B 3UiHHUX IMPUCTPOSX
IPaKTUYHO HE  [IO3HAYalOThCSd  Ha  IIBHIKOCTI
€JIEKTPOBO3Y, 110 € NIEPEBArOI0 3a3HAUEHOT CUCTEMH.

Sxmo  BHKOpPHCTOBYeThcs  cuctemMa  [TU-AJ]
3 BekTopHHM KepyBanHsM [10], To oxepxumo rpadik
IIBUIKOCTI €NIEKTPOBO3Y, IO TI0Ka3aHo Ha puc 6.

I'padix MBUIKOCTI €NEKTPOBO3Y NPH CKATSIPHOMY
kepyBaHHi y cuctemi [19-A/] HaBeneHo Ha puc. 7.

Ha rpadiky (puc. 6) aOCONIOTHE BiTXUJICHHS
MIBUIKOCTI €IEKTPOBO3Y BiJ] 3a1aHOi TAXOTPaMH JIOCATAE
0,003 M/c y momeHT 4acy 4,2 ¢ (a0 0,6% Big MOTOYHOTO
3HAUEHHS IIBUJKOCTI), TOOTO Maike B 15 pasiB Ginbine
Hik y cuctemi LIITI-]1 3 pesicitHUM peryisiTopoM.

STk BUIHO 3 puUC. 7, MIBUAKICTH €IEKTPOBO3Y, i/l Ji€0
yaapiB BaroHETOK, KOJHBAETHCS CHJIBHIIIE, YUM IPH
BEKTOPHOMY  KEpyBaHHI, a0COJNIOTHE  BiIXHWJICHHS
mBuakocti gocsrae 0,05 m/c (abo 17 % Bixg mOTOYHOrO
3HAUEHHS MIBHAKOCTI), mo B 250 pa3iB Oiunbmne HiX
y cucremi HIII-/I, ta B 15 pa3iB Oinblue, HiX MpH
BEKTOPHOMY KE€PYBaHHi.

BUCHOBKU

1) BcraHoBieHO, MO 4epe3 HASBHICTH 3HAYHHX
3a30piB y 3UIMHHUX MPHUCTPOSX PYXOMOTO CKIIaIy,
BUHHMKAIOTh TPYXXHI  3yCWJUIs, dYepe3  WIOo
IIBUIAKICTE  €IEKTPOBO3Y  BIAXWIAETHCS  Bif
3aJaHoro 3Ha4yeHHs. HaliOinblne BigXWICHHS
IIBUIKOCTI CTIOCTEPIra€Thesl y CHCTEMI 3 pelieiiHO-
KOHTaKTOPHUM KepyBaHHsIM, a y cuctemi LIITI-J]
3 peneiHuM perynsaTopomM HIBUIIKICTh
€JICKTPOBO3Y MPAKTUYHO 30Ira€Thes i3 3aJaHOI0
TaxorpaMolo pyxy.
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Puc. 7. I'pacik MBHAKOCTI €IEKTPOBO3Y NPH CKAULIPHOMY KepyBaHHI y
cucremi [TY-A T

2) PexomengoBaHa JacTKOBa MOJIepHi3aIis
€JICKTPOIIPUBOY CIICKTPOBO3Y 3 BIIPOBAPKCHHSIIM
pEeNeifHOrO PerynsaTopa MIBUAKOCTI, K PIllICHHS,
[0 JIO3BOJIAE JOCSAITA BHMCOKOI  TOYHOCTI
cTabumi3amnii MBHUIAKOCTI 0e3 HEOOXIIHOCTI 3aMiHI
TATOBOTO JIBUTYHA.
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I'BY3 «KpuBopoxKCcKkuii HallMOHATIBHBIN YHUBEPCUTET

Kpusoii Por, Ykpanna

Peghepam—B craTbe NpUBeieHHBIE Pe3yJIbTAThI 10 HCCAEA0BAHUIO TPEX CHCTEM 3JIeKTPOIPHBOAA HIAXTHOIO 3J1eKTPO-
Bo3a tuna 14KA — mraTHoi cHcTeMBbI pe/leiiHO-KOHTAKTOPHOI0 YIPABJICHUS CKOPOCTBIO JIBUIaTeNsl NOCTOSHHOIO TOKA,
CHCTeMbI IINPOTHO-MMILYJ/IbCHBII Ipeo0pa3oBaTe/b — ABUraTe/Ib OCTOSHHOI'O TOKA ¢ pesieiiHbIM Pery/IiTopoM, H CHCTEMbI
npeodpa3zoBaTe/b YaCTOThI — ACHHXPOHHBIN JBUraTe/lb ¢ BEKTOPHBIM yIIpaBjieHHeM. BaskHbIM KpuTepueM NpHU onpeesieH-
HUHU 3((PEeKTHBHOCTH PadoThl 3JIEKTPOB032a SIBJIAETCS TOYHOCTh CTA0WIN3AIMH €ro CKOPOCTH B COOTBETCTBHH € 32JaHHOI
TpeyroJbHON Taxorpammoii 1Bu:xkeHus. MccnenoBaHus NpoBOAWINCH C IOMOIIBI0O HMHTAIMOHHOT0 MoJeaupoBanus. Ilpn
MO/1e,IHPOBAHUM ObLT0 YUYTEHO BJUsTHHE CBOHCTB CIEMHBIX YCTPOICTB — 3HAYNTe/IbHAS BeJIMYHHA 3a30pa (10 0,2 M), 1 HATIH-
YyHe YIPYruX aMOpTH3aTOPOB. BbLI10 ycTaHOBJIEHO, YTO H3-3a 32a30P0B, KOTOPbIe B HAYaJle COMKHYTBI, IPH pa3roHe (TopMo-
sKeHHUH) B CHEMHBIX yCTPOIICTBAX BO3HUKAIOT 3HAYUTEIbHbIE yIpyrue ycuimusa. CaMoe 3aMeTHOE NPOsiBJICHUE A CTBHS 9THX
YIOPYIHX YCHJIMI MOKHO BHAETh HA IPUMEpPE CHCTEMbI C PeJIeHHO-KOHTAKTOPHBIM YNPABJECHHUEM, IIOCKOJIbKY CKOPOCTH
3JIeKTPOB032 3HAYMTEJIBHO OTKJIOHSIETCH OT 3aiaHHOM. IIpy Hcnob30BaHUU cHCTEMbI BEKTOPHOI'0 YIIPABJIEHHS! CKOPOCTH
3JIeKTPOB032 OTKJIOHSAETCSI He3HAYNTEIbHO, 2 IPH MCII0/Ib30BAHUH PeJieiiHOI0 Pery/IaTopa cCKOpoCTh 3JIEKTPOB03a IPAKTH-
YeCKH COBIajaeT ¢ 3aJaHHON Taxorpammoii aBu:xkenns. [lociennee qaeT ocHOBaHHe NPUH YaCTUYHON MOJEPHH3AINH 3JIeK-
TPONPHBO/AA 3JIeKTPOB03a, 63 He00X0AMMOCTH 3aMeHbI TATOBOI0 ABUTaTeIsl, PEKOMEHI0BAaTh BHeIpeHHe pesieiiHOro pery-
JIITOPa CKOPOCTH, KaK pellleHHe, KOTOpae M03BoJiseT J0CTHYb BbICOKOI TOYHOCTH CTA0UIN3AIMH CKOPOCTH.

Buon. 10, puc. 7.
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Abstract—In the article it is marked that work of mine electric locomotives takes place in specific terms. It is related to
that the presence of gaps in coupling devices complicates the terms of flowing of transients in mine composition, and resilient
shots in coupling devices can considerably exceed basic values. It is similarly marked that the presence of gaps complicates
positioning of trolleys at unloading - loading, when the trolleys of composition move an electric locomotive on short distances.
In the article the brought results of research of three systems of electric drive of mine electric locomotive of type of 14KA -
regular system of the Relanium management by speed of engine of direct-current, systems an impulsive transformer is an
engine of direct-current with a relay regulator, and systems a transformer of frequency is an asynchronous engine with a
vectorial management. Exactness of support of speed of electric locomotive is select the criterion of comparison according
to the set three-cornered diagram of motion. A research was conducted by facilities of mathematical design. At a design
influence of properties of the coupled devices - considerable size of gap(to 0,2 meters), and presence of resilient shock ab-
sorbers was taken into account. The considerable shuttles of electric locomotive are explained by that at an acceleration -
braking of trolley leave with resilient shots and then go after each other, and also with resilient shots. It was taken into
account that engine of electric locomotive - direct-current series-wound, id est has soft electromechanics description. It was
set that gaps that at first were serried, at an acceleration - braking create considerable resilient efforts. The greatest influence
these resilient efforts render on the system with the Relanium management, considerably revolting speed of electric locomo-
tive. It is set that stabilizing of speed mine to the electric locomotive in the dynamic modes worse in the system of vectorial
management, what in the system with the relay regulator of speed. At the use of the systems of vectorial management speed
of electric locomative is indignant insignificantly, and at the use of relay regulator speed of electric locomotive is not indig-
nant practically. The last grounds at a necessity partial modernisation of electric drive of electric locomotive without re-
engining to recommend introduction of relay regulator of speed, as decision that allows to attain high exactness of stabilizing
of speed.

Bibl. 10, pic. 7.
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