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AUHAMIKA EJEKTPOMOBLIA 3 ITIPUBOIOM BIJ
EJIEKTPOABUI'YHA IOCTIMHOI'O CTPYMY

JIrworenko B.€., SIpecbko M. B.
Hayionanonuii ynisepcumem «Illonmaecvxa nonimexuixa imeni IOpis Konopamiokay ,
m. [lonmasa, Yxpaina

Busnauenns msa2o60-u6uoKicHUX 81acmugocmeii e1eKmpomo0Oiisa A61AEMbC 8ANCTUBUM
eneMeHmomM Npu NPoeKmy8aHHi HOBUX KOHCMPYKYIU, 6 MOoMY YUCI npu 6uOOpi HOBUX MUNI6
eeKmpoMo0inie, ujo 8i0nN0Gioaroms pisHUM ymogam excniyamayii. /{na eupiwenus oanoi 3adayi
HAUOIbW NPUUHAMHUM € MemoO meopii ereKmpomooOiiss — HAYKU NPO eKCHyamayitti
gracmueocmi  AKi - Xapakxmepuzyrmb CHPOMOJICHICMb — eheKMUBHO20 — BUKOPUCMAHHS
eNeKMpOMOOLIsL 8 NEGHUX YMOBAX | O0380JIAE OYIHUMU BIONOBIOHICb 1020 KOHCMPYKYIL YuUM
ymogam. Bukxopucmanns meopii enekmpomoding Ha npakmuyi 0ae MOACIUBICMb NIOSULUMU
NPOOYKMUBHICMb eIeKMPOMODINIA I 3HAYUHO 3HUSUMU U020 eKCnayamayiuni 3ampamu. Jns yboeo
HeoOXIOHO 30ibluUmu cepeoHio WEUOKICMb PYXY | 3MEeHWUmMU eKcniyamayiiuti eHepeemudui
3ampamu.

Ts2060 - WBUOKICHI 81ACMUBOCMI BUHAYAIOMb OUHAMIYHICMb eNeKmpomMooinss — —
CHPOMOJCHICMb  nepesosumu  nacaxcupie abo 6aHmaxcie 3 MAKCUMATLHO MONCIUBOIO
weuoxicmio. Qum suwya OUHAMIYHICb e1eKMPoMODLIsL, mum OLibula 1020 NPOOYKMUBHICTb.

Baoicnusum enemenmom maxooic AGNAIOMbCA MemoOU AHANI3y MAKUX XApaKmepucmux
eNeKmpoMOOinias AK CUNOBULL I NOMYNCHOCMHUL OANAHC, OUHAMIYHA I NATUBHO-eKOHOMIYHA
Xapakxmepucmuka.

B pobomi euxonano 0ocnioxcenHs OUHAMIKU eleKmpoOMOOiias 3 NPU8oOOM  8i0
eneKmpoosueyHa Nnocmitinoco cmpymy. Po3pobrena memoouka po3paxyHKy OUHAMIYHUX
HABAHMAIICEHb Y eNeKMPOMAUWUHHIT MA MeXauiyHill cucmemax eiekmpomodina. Memoouka
8PAX0BYE eNeKMPOMACHIMHI A8UWA V OBUSYHI MA KOAUBANbHI NPOYeCU 8 MeXAHIUHIU Cucmemi.
Ha ocnoei pospobnenoi mamemamuunoi mooeni i 3 GUKOPUCMAHHAM MAMeEMAMU4HO20
npocpamnoz2o 3acmocynky MathCAD ompumani pospaxynku ms2o6020 6arancy erekmpomooiis,
a Makodc — nepexioHux npoyecie y eleKmpoMAauHtitl ma MexaHiynil cucmemax, nobyooeami
epaghixu, K HageoeHi 8 OaHill HAYKOBil poboomi.

30iiicnenns  npugody enekmpomooiis nepeobauaemvcs 3a 00NOMO20I0  0OHO20
e1eKmpo08U2YHA NOCMINIHO20 CIMPYMY .

Ilpu po3pobnenni mamemamuunoi moodeni 6yI0 pO3PAX06AHO MA208UL 6OaraHc ma
00CNIONCEHO OUHAMIKY NYCKY NpU800ad eieKkmpomodiisi 3a O00NOMO20K MAMEMAMUYHO2O
npoepamnozo 3abesnevennss MathCAD i ompumano cunu, momenmu, nepemiwyents, weUOKOCmi
Mma NPUCKOPEHHsl NPYHCHUX TAHOK eJleKMPOMEXAHIUHOT OUHAMIYHOIL cucmeMu.

B oanuit wac, npu npoexmysanni enekmpomooinie OUHAMIYHI paKmopu, wo GUHUKAIOMb
npu ix excniyamayii He 8paxogyiomuvcs. Tomy HAOIliHICMb eleKmpoMOOIiNie MOJHCHA NIOGUUUML,
AKWO HA cmadii ix npoeKmyeaHHs 8paxo8yeamu XeUib08UU XapaKmep HA8aAHMANCEHD.

Junamixa  enekmpomobinsg Hamu — posensaoanacsa Yy 63a€EMOO0ii  MEXAHiuHux i
eleKMpPOMACHIMHUX npoyeci@ 1 6 pesyrbmami Oyla OMpUMAHA MAMeMAMUyHa Mooeb
OUHAMIYHUX npoyecié npu pobomi, Kompa 6KI4aNa Oupepenyianvhi pieHaHHs pYyXy Mmac, a
maxodc oughepeHyianvre piGHAHHS eIeKMPOMASHIMHUX A8ULY 8 08USYHI NPUBOOY.

Ananizytouu  ompumany  iHpopmayilo - MOMCHA — aKyewmysamu, w0 — OUHAMIYL
e1eKmpoMoOiis 3 NPUBOOOM 8i0 eleKmpoO8ULYHA NOCMINIHO20 CIMPYMY — MAJ0 NPUOILEHO Yeazu i
wupoka ingpopmayiss. npaxmuuno 6iocymus. Tomy A611emuvcs aKmyanibHUuM CMBOPEHHS
NPOOYKMUBHUX 3PA3KIE eNleKMpOMOOIiNie, MemoOuK iX pO3PAaXyHKi8 i Npo6edeHHs HAYKOBUX
00CNI0HCEHb OUHAMIKU POOOUUX NPOYECi8 YUX MAWUH HA WO I HANpaesieHa 0ana poboma.



Mema pobomu nonseae 6 aumanizi i po3paxyHKy ms208020 OANAHCY eNeKMPOMOOina 3
e1eKmpOoOBULYHOM NOCMILIHO20 CMPYMY, OOCHIONCEHHIO OUHAMIKY NPU NePeXiOHUX NPOoYecax.

Knrwouosi cnosa: mamemamuyna mooens, OUHaAMIKA, KOJIUBAHHS, e1eKMPOMODIb, NPUsio,
Mexauiuna, eNeKmpoOMAWUHHA cucmemuy, OUHAMIYHI HABAHMANCEHHS, eleKMPOMeXaHIUHI
npoyecu.

Beryn. PoGora MexaHi3MiB MalllvH, B TOMY YMCIII €JIEKTPOMOOLTIB, M Yac mepexiTHuX
MPOIIECIB  CYNMPOBOKYETHCA TWHAMIYHUMH HaBaHTaXEHHsSMH [l — 4], BUHUKHEHHS SIKHX
00OyMOBIIEHO TPYXHICTIO JTAHOK U IXHBOIO 3[JATHICTIO 10 30y/KEHHS B HUX KOJUBAIBHHX
IPOLECIB 3a NEBHUX YMOB. 3MiHHA CKJIaJloBa CHJI a00 MOMEHTIB MpHU MPYKHUX KOJIMBAHHAX
MOKke OYTH HACTIIBKU BEJIMKOIO, IO CyMapHiI MUTTEBI 3HAUEHHS IX MEPEBUINYIOTh CTATUYHI Ta
1HEepLiiHI HaBaHTa)XeHHA. Lle Mo)ke mpuBeCTH 10 MEepeBaHTAKEHHS MEXaHI3MIB 1 iX BUXOAY 3
naay. YHUKHYTH LMX KOJIMBaHb HEMOXIIMBO, IPOTE MOXKHA iX CYTTEBO 3MEHIIMTH Ha CTaAil
IIPOEKTYBaHHS €JIEKTPOMOOLIA.

OTxe, BpaxyBaHHs JMHAMIYHUX HAaBaHTa)XCHb Ha JIAHKH MEXaHI3MiB €IEeKTPOMOOLIs Ta
JOCTIPKEHHST HOro TAroBoro OalaHCy € aKTyaJbHUM 3aBJaHHSAM 1 Ha IONEpPeAHbOMY €Talll
MPOEKTYBaHHS MO0 JOLIIBHO PO3B’SI3yBaTH LUISIXOM MAaTEMaTUYHOTO MOJICTIOBAHHS.

BpaxoByroun Buiie ckazane Oysna oOpaHa Tema poOOTH, KA HampaBjieHa Ha BUPIIICHHS
BUKIIQJICHOI BUIIE NpoOlieMu, a came JOCHI/KEHHS TAroBOro OallaHCy Ta JUHAMIYHHUX
HAaBAaHTa)XCHb Y MEXaHi3Ml MPHUBOJY €JIEKTPOMOOLUIS 3 E€JNEeKTPOABUTYHOM IOCTIHHOIO CTpyMy
IpU PI3HUX PEKUMaAX POOOTH.

AHaJIi3 OCTAaHHIX J0CTiI2KeHb Ta My OJTiKaIrii.

Hamu yxe HarosomryBamoch Ha Te, IO 0arato yBard NOpUIUISIETbCA, B HaIl dac,
CTBOPEHHIO CyYaCHHX €JICKTpOMOOUTIB.. 3HAUHA yBara TaKoXX NMPHUAUIAETHCS KOHCTPYIOBAHHIO
€JIEKTPOMOOUTIB 13 MPHUBOAOM BiJl €JIEKTPOJBUTYHIB BEHTUJIBHHMX, 3MIHHOIO Ta HOCTIHHOTO
ctpymy. s yAOCKOHAJIGHHSI €JIEKTPOMOOUIIB HEOOXiJHO TIOCTIHHO 1X IOCHIKyBaTH 1
HAXOAWTH NUIAXU HaWOUTBII palioHATBHUX CIOCO0IB eKCIUTyaTallii.

EnexTpoMoOiab € mporpecCMBHAM HAMPSMOM aBTOMOO171€0y/IyBaHHs, 110 OTPUMYE 3HAYHE
PO3MOBCIOKEHHS. [lUM 1 MOSICHIOETHCS HASIBHICTD, Y II€H Yac, BEMKOI KUTBKOCTI Pi3HUX THUIIB
€JeKTPOMOOLTIB 1 iX mpuBOAIB. BiACYTHICTP X YTOYHEHOI METOIUKH pO3paxyHKy
€JIEKTPOMOOLTIB, B TOMY YHCII 1 X IPUBO/IB, YCKIIAJHIOE iXHE IPOSKTYBAHHS 1 €KCILUTyaTaLiko.

JIoCHiKEHHIO Ta aHaNI3y €JIeKTPO Ta TIOPUAHMX aBTOMOOUTB, B TOMY YHCII 1 iX
NpPUBOJIIB, BH3HAYEHHIO YacTOT KOJHMBaHb, NPHUCBSIYEHI mpami HaykoBLiB baxmyroBa C.B.,
Kapynina A.JL., KpyramoBa A.B., Kamycrtina A.A., PakoBa B.A.Ywmsmkina B.A,
@inpkina H.M., MysadapoBa P.C., baxunoBa O.B., Cmupnoa O.Il., CepikoBa C.A.,
I'matoBa A.B., KonecnikoBa A.B. Ta iH. ¥ 1mux poOorax eJIeKkTpo Ta TiOpuaHI aBTOMOOLII
OIUCYBAJUCS PI3HUMH PO3PAXYHKOBHMHU CXEMaMH 1 1X JUHAMIYHI CUCTEMHU PO3IJISAAINCh SK
OJHO — Ta JBOMAacOBl KOJMBAaJbHI CHUCTEMH, fAKI JaBaJdd MOXKIMBICTh BH3HA4YaTH YaCTOTH
koyimBaHb [1 — 6]. Bu3HaYCHHIO YacTOT KOJIMBAaHb MEXAHIYHMX CHCTEM TaKOXX IPUCBSIYCHI
npaiii 3apyoixaux Buenux Komrama JI. [7] i Tonana A. [8], Slroxima H.P. [9], Karmurana /1. [10].

IMocranoBka mpodGaemu. Meta poOoTH ToONsTaE B aHANI3l 1 PO3paxyHKY TSATOBOTO
OaraHCy eNeKTPOMOOUTS 3 €JIEKTPOIBUTYHOM IOCTIHHOTO CTPYMY, JOCIHIKEHHIO TUHAMIKA TIPH
MEPEeXiTHUX TpoIecax.

Pe3yabTaTtu gociigkeHHsi. /[ BU3HAYEHHS OCHOBHUX TapaMeTpiB €JIEKTPOMOOLIsS
npuiiMaeMo: Ha Hecymuid Ky30B aBTomoOuIss 3A3— 1102 migOupaeMo 1 BCTaHOBIIOEMO
HeoOXiHe O0ONagHAHHS s enekrpomoOinsa.  [lpuBing — enekTpoMoOuTs  3IiHCHIOEMO
€JIEKTPOIBUTYHOM TOCTIHHOTO CTPYMY 4Yepe3 10JaTKOBO BCTaHOBIEHUH 3a/aHii MicT MockBuya
— 2140.

I3 piBHAHHS NIUHAMIKA PYXy EJIEKTPOMOOUIS, K€ 3B’S3y€ BCi CWJIM, IO IIOTh Ha
€JIEKTPOMOOLIB T Yac HOro pyXy OTPUMYEMO PIBHSHHS CHIIOBOTO OalaHCy:

dv
maE:FT_F/Z_FH’ (1)



ne m, E — cuJIa 1Hepii;
V— MakcumalbHa MBUAKICTH enekTpoModins. [Ipuiimaemo 90 km/t;
F, — cuna Tsrn Ha Begydnx Kosecax;

Fy

F,, — cua onopy mosiTpst.

— CWJIa IOPOKHBOTO OIOpY;

Cuna onopy noporu F y PIBHa CyMI CHIIM OIIOPY IiioMy Fs i cumm onopy xodennro
F. , To6To:
F,=F;+F;
Fer =G,Sin #=11025- Sin 0,59 = 6505 H; 2)
F, =G,Cos - f =11025-Cos 0,81=214 H,

ne G, - nosua Bara exextpomobina, G, =m,g =1125-9,8=11025H ;

0] o PR .
L =36" — MmakcumanbHuiL TiHOM, IO J071a€ €NeKTPOMOGLIB;
f — koedimient omopy kouennro. Hamn Bu3Hauenmii i pisamii 0,024.

Cuia onopy MOBITPSI BA3BHAYAETHCS 32 POPMYIIOI0

1 1

FH:ECX-p-VZ25-0,3-1,293-902:1571H, (3)
C, — xoediuient aepoxunamiunoro onopy. [Ipuitmaemo 1o [4] piBaum 0,3;
. . ) . H.c’
0 — WinbHicTh noBiTps. [puitmaemo no [4] pisaum 1,293 7
M
B cBotO uepry, cuia TATH eNeKTPHYHOT0 aBTOMOOLISI BU3HAYAE€THCS HACTYITHUM YHHOM
M
FT =—=, 4)
)

ne M, — Tsarosuit MomeHT;

I',— IMHAMIYHUI pajiyc Kojeca.

I3 mxepen [1,6] TATOBHII MOMEHT €JICKTPOJBUTYHA TIOCTIMHOTO CTPYMY 3 IOCIIIOBHHM
30ymKeHHSIM Oy/ie BU3HAYATHCS HACTYITHOIO TU(epeHITIalIbHOIO 3aJIeKHICTIO:

M, () = Au+AM’, (1) + Au?V (1), ©)

ne Ao, A1, A2 — TIOCTIHHI €JIEKTPOJBUTYHA. 3HAYEHHS TMOCTIMHMX BU3HAYAIOTHCS
BHpa3aMu:

AO:2|\/|k 1 _A2:2|v|k
Sk @Sy oSy
ne M, — KpUTUYHHI MOMEHT JIBUT'YHA;
S« — KpUTHYHE KOB3aHHS pPOTOpa;

(Vy — CHHXPOHHA KyTOBa IUBU/KICTh IBUTYH4;

(6)

t —gac.
BpaxoBytoun Bupasu (1 — 6) ogepxuMo piBHSIHHS PyXY €JICKTPUIHOTO aBTOMOO1IIS:



e M) 1 ,

mV (t)=—2_G, - f —=C,-p-V?. )

r, 2

Otpumannit Bupa3 (7) AificHUM 1711 TMHAMIKHM pyXY €JIeKTPHYHOTO aBTOMOOLIIS

[0 TOPU30HTANBHIN nopo3i. [lpu pyci enekrpomobinsg Ha cnyck (puc.l a) piBHSHHS Oyne mMatu
HACTYIHUN BUTTISA:

m,V(t) = MT(t)JrGaSin,B—GaCosﬁ- f —%CX -p-V?, (8)
0
[Ipu pyci enekTpomoOins Ha migiioMm (puc. 1 D) piBHAHHS Oyae MaTH HACTYITHHIA
BUTJISIL:
m.V (t) :M—GaSinﬂ—GaCosﬁ- f —%CX -p-V?, 9)
r

0

a)

Puc. 1 — Poskaax cuam Barm =G, egexkTpoMOGiasN mix Yac pyxy Ha CIycK

a

(puc. 1 a) Ta Ha migitom (puc. 1 b)

HeoOxiaHo 3ayBa)KuTH, 1110 BUBEJICHI BHILE PIBHSHHS JWHAMIKM pyXy MO>KHa BIAHECTU
TaKOX 1 10 Tpoyieiibyca Tak SK y HHUX, JUIS NPUBOJA, TEX BUKOPUCTOBYIOTHCS ENEKTPUYHI
JIBUTYHH TIOCTIMHOTO CTPYMY 3 MOCIIJOBHUM 30Y/IPKCHHSIM.

OTtpumani faHi 1Jis HOJANBIIMX PO3PAaXyHKiB 3aHOCUMO B Tabimui 1 Ta 2.

Tabmums 1
ITapameTpu ej1eKTPOMOOiIS
a OHH.HHH_I Yucosi n OHH.HHH_I Yucnosi
pameTpu BHUMIpIO SHAYCHHS apaMmeTpu BUMIpIO SHAYCHHS
BaHHS BaHHS
Ma KT 1125 u — 3,5
F, =G, H 11025 r, M 0,3
Fer H 6505 F; H 214
F., H 1571 V max Mm/C 25




3HaYeHHS NOCTiIHHUX eJeKTPOABUIYHA

Tabmuws 2

KyroBa [TocrTiiiHi e1eKTpoABUTYHA
Pexum HIBUAKOCTE
Tun enextpo- poboTtu potopa
JIBUTYHA €JIEKTPO- EJIEKTPO- Ao A1 A
JBUTYHA JIBUTYHA,
pan/c
Siemens IP VV5135-
AWS14 poboua
N =30 kBT XapakTe- 314,16 38951 — 0,30726 |-498,3185
n = 3000 o0/xB prcTHKa

s 3pyusocti pimienHs Ha EOM  cuctemu piBHAHB (7 — 9) 3 BUKOPHUCTaHHSAM 3aCTOCYHKY
MathCAD npuBommo ii 110 Takoro BUrIsty 3 nojanbioro 3aminoro S = Z(1) ; V=V (t); V'= d(t);

M; =M (t), ne S — musx npoiinennii enexrpomoGinem, V — WBUAKICT exekTpoMobins; V' =

d(t) — npuckopenns enexrpomobins:

Z(t)=V(t);

V‘(t) = uM (t) _i(FGT + Ff + Fn);
rdma a
M"(t) =—%—AZTUZZ‘(D +MT(t); (10)
uM() u

d(t) = _m_(FGT + Ff + Fn)-

r,m

a

[Ticns migcTaHOBKY TaHUX B3ATHX 13 Tabmuip 112 OynemMo Matu:

z()=V(1);
V7(t) =0.01036M (t) — 25.8;
M (t) =126769 —19884z"(t) —3.26m(t) ; (11)
d(t) =0.01036M (t) — 25.8.

[ToyaTkoBI YMOBH Ma€MO HACTYIIHI:

t(0) =0; z(0)=0; V=(0); d(0)=0; M(0)=0.

Po3r’si3anns cuctemu piBHAHB (11) poOMMO 1T MEXaHI3MIB €JIEKTPOMOOLIS, IO MarOTh
napameTpu, HaBezieHi B Tabmuisix 1 12.

V pe3ynbTati po3B’s3aHHS OAEP/KYEMO 3HAUEHHS MOMEHTY €JIEKTPO/BUTYHA, MIEPEMIIICHHS, a
TaKOXX IIBHUIKOCTI Ta IPUCKOPEHHS eIEKTPOMOOLTs (pHc. 2 —4).

[ToOymoBaHuii 3a BHKOHAHMMH PO3paXyHKaMH Tpadik 3MIHM MOMEHTY €JIeKTPOJIBUTYHA Y
¢ynkuii gacy (puc.2) moxasye, 10 pO3TiH MPUBOAA €NeKTpoMoOLIs TpuBae Omm3bko 1,8 ¢ Bin
MOMEHTY HOTr0 BKIIIOYEHHS. MaKCHMaIbHOTo 3Ha4YeHHSI MOMEHT focsirae pu t = 0,2 c.

BukopucTaHHs 4YMCIOBHX METOIB IHTErpyBaHHS IU(EpEHIiabHUX PIBHAHB PyXy 1
CJIEKTPOMATHITHOTO CTaHy Ja€ MOXIIMBICTh BHKOPHCTOBYBATH 3allpONOHOBAHY METOJHKY IS



pPO3paxXyHKy IWMHAMIYHAX HABAHTAXEHb Yy CICKTPOMAIIMHHIA Ta MEXaHIYHIA CHUCTeMax
€JIeKTPOMOOLTIB Ti iX T1OpHIIB.

v |3

V(1)
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Puc. 2 — Ilepemimenns macu Z(t) = S Ta 3MiHa MOMEHTY €JIeKTPOJIBHI'YHA
MeXaHi3My npuBoay ejekrpomodins M(t) = M,
20
14 P
s’
g
15 _»
o
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l N V NI
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Puc. 3 — Iepemimenns macu Z(t) =S ta mBuakocti V(t) =V enekTpomoo6iis

BucHoBku. BukoHaHuil aHami3 Ta pO3paxyHOK TSITOBOTO OallaHCy eJNEeKTpOMOOUIS 3
€JIEKTPOABUTYHOM IOCTIHHOTO CTPYMY, JOCIIIKEHO AUHAMIKY IIPU NEepexiIHUX Mpoliecax.

[Ipn BukOpHCTaHHI CTBOPEHOI MaTEMAaTUYHOI MOJIENl € MOXJIUBICTh MPOBOJUTH aHAaJI3
HepexiTHUX MPOLECIB €IeKTPOMOOUIS 3 ypaxXyBaHHAM HEPO3PUBHOI B3AaEMOIl €JIEKTPHUYHOI
MalTuHU 1 MEXaHIYHOT YaCTUHU TTPUBOY.

OTtpumani

pe3yabTaTh

TTOCJI IKEHHS

MeXaHi3My MpPHUBOAA

eJIeKTpOMOOIsA, 3



3aCTOCYBAHHAM MAaTCMaTUYHOI'O

nporpamaoro cepenouima MathCAD, wmoxyts Oytu
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Puc. 4 — Tlepemimenns macu Z(t) =S ta npuckopenns V (t) = D(t)
eJIEKTPOMOOiIs

BHKOPHCTaHI MPHU MPOEKTYBAaHHI, PO3PaXyHKY TATOBOr0 OajaHCy Ta BH3HAYCHHI JTUHAMIYHUX
HABAaHTAXKCHb B JIAHKAX €JICKTPOMOOLTIB.
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Abstract

DYNAMICS OF THE ELECTRIC VEHICLE WITH THE DRIVE
FROM THE DC MOTOR

Liutenko V.Ye., Yaresko M.V.

Determining the traction and speed properties of an electric car is an important element in
the design of new structures, including the choice of new types of electric vehicles that meet
different operating conditions. To solve this problem, the most acceptable method is the theory
of the electric car - the science of operational properties that characterize the ability to use
effectively electric car in certain conditions and allows you to assess the compliance of its design
with these conditions. The use of the theory of the electric car in practice makes it possible to
increase the productivity of the electric car and significantly reduce its operating costs. To do
this, increase the average speed and reduce operating energy costs.

Traction - speed properties determine the dynamism of the electric car - the ability to
transport passengers or goods at the maximum possible speed. The higher the dynamics of the
electric car, the greater its productivity.

An important element is also the methods of analysis of such characteristics of the
electric car as power and power balance, dynamic and fuel-economic characteristics.

The study of the dynamics of an electric car driven by a DC motor is performed. A
method for calculating dynamic loads in electric and mechanical systems of electric vehicles has
been developed. The technique takes into account electromagnetic phenomena in the engine and
oscillating processes in the mechanical system. On
Based on the developed mathematical model and using the mathematical software application
MathCAD, calculations of the traction balance of the electric car, as well as transients in
electrical and mechanical systems, graphs are constructed, which are given in this scientific
work.

The drive of the electric car is provided by means of one electric motor of a direct
current.

During the development of the mathematical model, the traction balance was calculated
and the dynamics of starting the electric vehicle drive was investigated using the mathematical
software MathCAD and the forces, moments, displacements, velocities and accelerations of the
elastic parts of the electromechanical dynamic system were obtained.

Currently, when designing electric vehicles, the dynamic factors that occur during their
operation are not taken into account. Therefore, the reliability of electric vehicles can be
increased if at the design stage to take into account the wave nature of the loads. We considered
the dynamics of an electric car in the interaction of mechanical and electromagnetic processes
and as a result obtained a mathematical model of dynamic processes at work, which included
differential equations of mass motion, as well as the differential equation of electromagnetic
phenomena in the drive motor.

Analyzing the received information it is possible to emphasize that dynamics of the
electric car driven by the electric motor of a direct current is paid little attention and the wide
information is practically absent. Therefore, it is important to create productive samples of
electric vehicles, methods of their calculations and research of the dynamics of the working
processes of these machines, which is the purpose of this work.

The purpose of the work is to analyze and calculate the traction balance of an electric
vehicle with a DC motor, the study of the dynamics of the transient process.

Keywords: mathematical model, dynamics, oscillations, electric car, drive, mechanical,
electromechanical systems, dynamic loads, electromechanical processes.
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