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MOJENOBAHHA CTPYKTYPU ABUIYHA NMOCTIMHOIO CTPYMY TA
AOCNIMKEHHA NOIrO XAPAKTEPUCTUK Y 3AMKHEHIA CUCTEMI
YNPABJTIHHA PYXOM TPAHCINMOPTHUAMWU 3ACOBAMMU

Ipononyemves modentosanns cmMpyKmypu 08U2YHA NOCMIUHO20 CIPYMY Ol O0CAZHEHHSL ONMUMATbHUX Xapa-
KMepucmux Cucmemu agmoMamuyHo20 Kepyeanns Ha 1lo2o ocnoei. Pozananymi Mamemamuyni eupasu 003601510 Mb
3 BENUKOI0 MOYHICINIO GU3HAYAMU MPACKMOPIIO 1 WEUOKICMb PYXY 3a 3a0anoio npozpamoro. lIposedeni excnepume-
HMAILHI 00CAIOMNCeH s, | OMPUMAHT XAPAKMEPUCMUKY NIOMBEPOINCYIOMb MEOPEMUYH] NOAOJICEHHS NPO 3AKOHU ON-
MUMIzayii 3AMKHEHUX CUCTEM AGMOMAMUYHO20 KePYSAHH PYXOM.

Knwouogi cnoga: modenn, dsucyn nocmitinozo cmpymy (JIC), enekmponpueod, Axip, nomoce, ckiadarouuli nio-
CUTOBAY, KOOPOUHAMA, 360POMHUL 36 A30K, KOPEKYisA, pe2yaamop, onepayiinui nidcumosady.

BcTyn

CucreMu ynpaBiiHHS Ta HaBiranii BUMaraloTh BU-
COKOi TOYHOCTI BIANPAIIOBAHHS CHIHANIB KCPYBaHHS
(CK) ta mmpokoro niama3zoHy perymtoaHHs. J{ns 3a-
OesnedeHHd MX BUMOr HeoOX1IHO Npu po3pobieHHi
CHCTEM YIIPABJIiHHA [IPOTHO3YBAaTH Ta BM3HAYaTH Mapa-
METPH Ta XapaKTEPUCTHKH arapaTiB, MPUIAIIB Ta MPH-
CTpOIB, AKi BXOIATE Y CHCTEMY.

ITpobnema npaBuibHOrO MiAOOPY €IEMEHTIB Ta
cknayiopux yactuH CK, BM3HauyeHHS HEoOXiHMX Koe-
(inieHTIB MiACHICHHA, IepeJaBalbHUX (YHKIIH i BUXi-
JHUX XapakTepucTHk cuHTezoBanux CK BupimyeTbes
33 JOIOMOIOK MaTEMAaTHYHOI'O MoJentoBaHH: [1 — 3].

ITpucTpoi cucTeM ynpapJiiHHS Ta HAaBIraiii NpuBo-
OATbCS Y PyX B OCHOBHOMY IBHTYHaAMH IIOCTiliHOro
ctpymy(JIT1C), siki 3abe3neuyoTh BUCOKY TOYHICTh pe-
T'YIIIOBAHHS IIBHIKOCTI Ta IOJMKCHHS Yy IIHPOKOMY
mianaszoHi. Y cTarTi NPUBEACHUN BapiaHT MOJIEITIOBAHHS
ctpykrypu CAY JIBUryHOM NOCTIHHOIO CTPYMY Ta Me-
TOJHKA BH3HAUEHHS OCHOBHHUX IapaMeTpiB.

BuknageHHs OCHOBHOro martepiany

MojienoBaHHS eNeKTPOMEXaHIYHUX CHCTEM YIIPaB-
JIHHA PYXOM €NEKTPOIPUBOIE OCHOBAHE Ha IIQIOKEH-
HSX Teopil aBTOMATHYHOTO KePYBaHHS Ta 3aKOHAX MaTe-
MaTHYHOIO MOJENIOBaHHA. PO3rnsHeMO MPUHIMI Moze-
JIIOBAHHS ENEKTPUYHHX MAalIMH, 5KI € 00 €KTOM a0Cii-
JDKEHHS ¥ CHCTEMAaX YIPABIIHHS PYXOM CKJIAJIHHX TCXHI-
YHHX MPUCTPOiB. B3sBIIM 32 OCHOBY 3aKOHU Teopii aBTo-
MaTHYHOTO KEPYBaHHS Ta TEOpil €IeKTPONPHBOIY, OYIH
OTpUMAaHI MaTEMATHYHI 3aJeXHOCTI (MOJENi) MOMEHTY
NBUTYHIB Ta (DYHKIIT JIEAKMX 3MIHHMX 1 [OCTIHHUX
(KOHCTpyYKIIHHNX) mapaMeTpiB. s ABUTYHIB mOCTiiHO-
ro crpymy (JIIC)

M=C, I, ,-®, (1)
ne C,, — Mexaniuna koucranta: C, =N -p/(vaa) i N—

YHUCJIO CTPHAKHIB OOMOTKH SIKOPS; P — YHCIIO Map MoJo-

CIB; @ — YMCIIO Map napajelibHUX TiI0K MK [ITKaMu

konekropa; I , — ctpym sikopsi; @ — MariTHHUR NOTIK

onuiel napu nomocis. EPC odmotku sikops JITIC.
E=C;-n-®y, 2)

ne C; — eNeKTpUYHA IOCTiifHa; C = n-P/(60-a); n—
YHCTIO 00EPTIB POTOpPA 33 XBHIHHY.
3rifHo i3 3aKOHOM MEXaHIKH
J a2 =M-M_, 3)
dt
Jle J — npuBeneHuil 10 Bajia JBUTYHA MOMEHT 1HepuUii
poTOpa Ta BCIX PYXOMHX BiJl HBOI'O €IEMEHTIB (peIyK-
TOp, HaBaHTaKeHHs); € — KyToBa IIBHJIKICT,
Q=m-n/30, M, — cymapuuii MOMEHT O110pY 0bepTaH-
Hsl BaJia JIBUT'YHA (TEPTS, HABAHTAXKCHHS).
Jns anamizy qUHAMIKH €NEKTPONPHBOIA B CHCTE-
Max aBTOMATHYHOTO KEPYBAaHHS HIBHAKICTIO (cepBoI-
PHBOJIM) TA MONOKEHHS (CTEKAYUT CUCTEMH) BUKOPHUCTO-
BYIOTh HaillmpocTiiny Mojieib, He OepydH J0 yBaru iH-
JIYKTUBHICTh SIKOpSA Ta HEiHIHHICTh 3aneskHocteit (1)-
(3) uepes peakuii sxops if iH.
3rijnHo 3 apyrum 3akoHoM Kipxroda, npukiajena
II0 AKIPHOTO JaHIfora Kepyro4a Harmpyra
U=I,-R,+E, 4)
Ie R, — aktuHHI omip oOMOTKH sKOps. 3HalneMo 3 (4)
CTPYM SAKOPS
I, =(U-E)/R,. (5)
Bupas (5) 3 ypaxysauusm Gopmynu (4) qis E nin-
CTaBUMO B (6):

- Cy @
M:CM-U E-(I): M (U-C;'n-@). (6)
Rﬂ Rﬂ
IMoxaxemo C; uepes C,,
n-P N-p
C = . =
"60a" ™ 2ma
t06r0 C; =C,, -7/30, an uepes Q:
n=(30/n)-Q, (7)
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Toa1 Cyn-® = C,,-Q-@. [TincraBumo ueit Bupas y (6):

C, @
M="X (U-C,-Q-D) (8)
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ITo3naunmo
C, @ !
C'=C,, @ 1a X =M _C. 9
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Ilincrapnstoun (8) 3 ypaxyeanHsaM (9) y piBHAHHA
(3), orpumacmo:
o c,-u c?
J—=MX —__MO-M_,
dt R

R
4o
Jd—:CU—CZQ—MC.
t

A

(10)

A A

abo

(an

I3 (10) onmepxumo ctpyktypHy cxemy JIIC y
aminHuX craHax U, E, [;, M, M, Q. 3 (11) — y nepena-
BanbHUX QyHEUsX U — Q, M, — Q, a 'y ¢popmi Koun
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Buxonsuu 13 npoBeeHUX JJOCHDKEHb M0 MO0Y10B1
MaTemaTyHOi Moneni JTIC MoXIHBO Erko po3paxory-
BATH MapamMeTpH 1 XapakKTEPUCTHKH CTPYKTYPHOI CXCMH.
[Mpuknan po3paxynky marematuunoi moueni JIIC

Pozpaxyemo napamerpu crpykrypHoi cxemu JI1C.
Jnst  pospaxyHky Oyio BuUOpaHO JBHUTYH  THILY
2ITH160M BukonanHs [P22 3 mapamerpamu:

— Hominansha norysxkuicts P, = 75 kBr.

— MowmenT Ha Bany npuryHa M =787 H.

— Hominansua nanpyra U, =220 B.

— Hominansha yactora obepranns n = 1500 o6/xs.

— IlpuBeneHuit MOMEHT 1HEPIUIl Ha Bany poropa

J=37 kM2,

— Omnip odmotku skops R, = 0,016 Om.

— Crpym sikipHoi obmotku I, = 587 A.

Kyropa mBHAKICTh CTAHOBUTH:

1500 -7

Q= —157,1¢72.

3Havenns Mexaniynoi koucranru C'),

" _M_7874 =134.
I, 587
BuUcHoOBKM

V pe3ynbTari BUKOPHCTAHHS 3aKOHIB MaTeMaTHu-
HOT'O MOJICITIOBAHHSA Ta TOJIOKEHL TEOPil aBTOMAaTHYHO-
ro KePYBaHHS Ta MPOBEJICHHS JOCI/KEHb JIBUTYHA TI0-
CTIHHOTO CTPYMY Yy 3aMKHEHIH CHCTEM1 YNpaBiiHHS
MOJKIIUBO 3pO0OHTH HACTYITHI BUCHOBKH!

1. OtpumMaHi MaTeMaTHuYHI 3aJeKHOCTI JIO3BOJISI-
0Tb npoBonuTH anHaniz podoru MIIC y 3amkHeHiil
crpykrypi CAY.

2. BuzHaueHo, 1o JUIs aHAMi3y JUHAMIKM EJeKT-
pOTNpHBOAAZ B CHCTEMax aBTOMATHYHOTO KEpyBaHHS
IIBH/IKICTIO Ta TTOJIOMKEHHS BUKOPHCTOBYIOTH MOJICIb,
He Oepydd 10 yBaru IHIYKTHBHICTh AKOpPS Ta HEINiHiH-
HicTb 3anexHocteil (1) — (3) uepes peakuii axopsi.

3. Ha ocHoBI mpoBeaeHUX AOCIIIKeHb Mo0yI0Ba-
Ha cTpyKTypHa cxema moaeni JITIC.

4. 3a JONOMOrOK KIHLIEBHX MAaTeMaTHYHMX BHpa-
31B, OTPUMAHUX Y poOOTI MOKIMBO 31HCHIOBATH PO3-
PaxyHok napametpiB cTpyktypHoi cxemu JII1C.
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MOOENWPOBAHUE CTPYKTYPbI ABUIATENA NOCTOAHHOIO TOKA U MCCNEAOBAHUE XAPAKTEPUCTUK
B 3AMKHYTOU CUCTEME YNPABNEHWA NOABUXHLIMWA TPAHCNMOPTHLIMU CPEACTBAMU

A.B. llynera, I.H. Hemo6a, B.A. Cokupuna

Hpednazaemes moderuposanue cmpykmypsl 06U2amens ROCMOAHHOZ0 MOKA 08 QOCHUNCEHUS ORMUMAILHBIX XAPaKmepu-
CIUK CUCIEMbL AGIMOMAaMUYecKo20 YNpasieHusa na e2o ocnose. Paccmompennvie mamemamineckue 6blpadcenus NO360AA0M ¢
00ABUOL MOYHOCTIBIO ONPEJENIMb MPAEKMOPUIO U CKOPOCMb 08UNCeHUs no 3adanHou npozpammve. llposedennvie sxcnepumen-
MaIbHbIE UCCIE008AHLSA U ROTYHEHHBIE XAPAKMEPUCTIUKY NOOMGEPHCOIONM MEOPEMUYECKUE NOTONCEHUA 0 3AKOHAX ONMUMU3A-
YUU 3AMKHYIMBIX CUCIEM A8MOMAMUYECKO20 YAPAGTEHUs OBUNCEHUCM.

Knatouegwre ciosa: mooens, deuzamens nocmosunozo moka (HIT), anekmponpugod, akops, HOIOC, CKIAOBIBAIOWULL VCU-
AUmMenb, KOOPOUHAMA, 0OPAMHAA CEA3b, KOPPEKYUA, PECYIAMOP, ONEPAYUOHHDII VCUTUMENTD.

DC MOTOR AGENCIES MODELING AND INVESTIGATION OF ITS PERFORMANCE
IN CLOSED-LOOP CONTROL SYSTEM OF MOBILE VEHICLE

0.V. Shulga, D.N. Neliuba, V.F. Sokirina

It is proposed to simulate the structure of DC motor to achieve the optimum performance of automatic control system
based on it. The considered mathematical expressions allow a high degree of accuracy to determine the path and speed for a
given program. The experimental study and the resulting characteristics confirm the optimization laws theoretical position of
automatic traffic control closed systems.

Keywords: model, DC motor, electric drive, anchor pole, folding amplifier, coordinate, feedback, correction, regulator,
operational amplifier.
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