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3ACTOCYBAHHA KOMBIHOBAHOIO
CNnoCobY NOBOPOTY KOJIICHUX MALLUH
Ang NIABULLEHHS IX MAHEBPEHOCTI

Y Oaniti cmammi 005pyHMOBAHA MOXIUBICMb NIOBULLEHHS MaHespe-
HOCMI KONICHUX MAWUH NpU Pyci 6 KONOHI i no oomexceHux 0inaHkax 0o-
poau, AKA NONA2AE 6 3ACMOCYBAHHI KOMOIHOBAH020 CNOCOOY KepyBaHHS No-
B0POMOM, U40 003807IA€ NIOBUUUMU ePeKMUBHICIND BUKOPUCAHHS ABMO-
Mo6invHoi mexwiku nioposdinie Hayionanvhoi eeapdii, 36poiinux Cun ma
Heprcasroi npukopdonnoi cnyxou Yipainu e 6otiosux ymosax. Hasedero
nops00K nposedeH s ma pe3ynomamu eKcnepumeHmanvHux 0ocnioneHy 3
BUHAUEHHS Padiycy NOB0POMY KOMCHOI MAUUHU NPU BUKOPUCTNAHHI KOM-
6iH08aH020 CNOCOOY YNPABIiHHS NOBOPOMOM.

KirouoBi cioBa: marespericmo, KomMOiHO8aAHULL CHOCIO YNPABLIHHA NO-
80pOMoM, padiyc no8opoOmy, KOMCHA MAULUHA.

ITocranoBka npo6nemu y saranpHoMy Burasapsi. Komicui mammau B
30Hi IPOBeIeHHs 00IIOBNUX Al BUKOPUCTOBYIOTbCS AJISI IEPEBE3eHHsA 0CO-
6oBoro ckmany (60it0BMX MiffpO3AiNiB, Ipym), MaTepiabHKUX 3ac06iB, HO-
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paHeHMX TOIO. IX PyX, AK MpaBuIo, 3/IiliICHIOETbCA y cKIazi Komorn. Oco-
O/MMBICTb PyXy KOJIOH y 30HI IIpOBefieHHs 0OMOBMX Jiil Iepep6adyae MOX-
NMBICTD IX 06CTPiNy Ta HaLa Ay, 10 BMMArae Bifi KOJMCHMX MalliH 3abe3Ie-
YeHHA BMCOKOI MaHeBpeHOCTi. Tak, y BUIIaJiKy HallaJy Ha KOJIOHY MOXYTb
CTBOPUTHCH YMOBYU 0OMEXEHOTO0 IPOCTOPY /1A 1i pyXy BHAC/TITOK 3yIIMHKI
HOIIKO/PKEHNX TPAHCIIOPTHUX 3ac06iB, sKi pyXamnuch 5K HOIepeny, Tak i
103a/ly HENMOUIKO/KEeHMX KOMicHMX MaluuH. IIpy 1jpoMy HemomkopskeHa
KOJTiCHa MallHa ITIOBVHHA 3a0e3leunTy MIBUAKE 3[iJICHEHHS MaHEBpY —
HOBOPOTY (PO3BOPOTY) 3 MiHIMa/IbHO MOXK/IMBUM PaZiiycOM Ta 3 MEHILINM
4acoM Ha JIOro 3[1iJiICHEHH, U1l yHUKHEHH YPa)KeHHA Bifl IPOTUMBHMKA Ta
3[{/ICHEHH ITOJAJIBILIOTO PYXY y 0€3[eYHOMY HAIIPSIMKY.

ITpakTyKa BUKOPMCTaHHSA KOJLICHMX MAILIMH, a CaMe BAHTa>KHMX aBTOMO-
6i1iB y 30Hi IpoBefieHHsI 60JTOBYX Al TOKA3Ye, 1J0 iICHYI0YA CIICTeMa YIIpaB-
JIIHHA MOBOPOTOM LIMX MAIIVH, AKi BUKOPMCTOBYIOTbCA Mifposainamy Hartio-
HanpHOI rBappii Ykpainu (HI'Y), 36poitanmu Cunamu Ykpaian (3CY), Hep-
»KaBHOI TpukoppoHHoi cnyx6m ([IIIC) mia BUKOHAHHS CTy>KO0BO-00IOBMX
(607t0BUX) 3aB[jaHb, HE JOCTATHBO 3a0e3IIevye IX BUCOKY MaHEeBPEHICTb.

AHani3 oCTaHHIX FOCTifKeHb i my6iKkaiii, B IKMX 3a1I09aTKOBAHO
BHUpillIeHHA JaHOI Npo061eMN Ta Ha AKi onMparoThca aBTopu. MaHeBpe-
HICTb € OJJHI€I0 3 BaXK/IMBMX €KCIUTyaTal[iifHMX BJIACTUBOCTEN KOMICHUX Ma-
IIVH, KA BU3HA4Ya€ e(PeKTUBHICTD iX BUKOpPUCTaHHA Ta 6e31eKky pyxy. [Jo-
CITPKEHHIO MaHEBPEHOCTI, OKpeMUX ii BIaCTUBOCTEII, @ TAKOXK IIpobeMam
iX mosiinueHHs NpucBsaYeHi pobotyu gocmiguukis [1-3].

Y poborax [4; 5] fo opHi€l 3 OCHOBHUX B/IaCTMBOCTEl MaHEBPEHOCTI
KOJIICHMX MalllViH HAJIEXNUTb IOBOPOTKICTb.

BusHayeHHs1 IOBOPOTKOCTI HaBefeHe B po6ori [6]. [ToBopoTkicTh —
L€ BAACTVUBICTb MAIUVHM 3[iJ/ICHIOBATU IIOBOPOTH 3 MaKCUMaJIbHOK KpM-
BU3HOIO (MiHIManbHUM pajiiycoM) Ha Jopo3i i Ha MicueBocTi. Yum 6inbire
KPMBM3HA MOXK/IBOI TPAEKTOPIi, TOOTO UMM MeHIIle pafiiyc TOBOPOTY Ma-
HIVHH, TUM Kpallle I0BOPOTKICTb.

[ToBOPOT KOMICHMX MalIMH MO>K€ 3[i/ICHIOBaTUCA TPbOMa OCHOBHMMU
criocobamu [5; 7-9]:

3MiHOIO KyTiB MK II03OB>XKHBOIO BiCCIO i IJIOIMHAMI 0OepTaHH:A Ke-
POBaHMX KOJIiC MalllHY 33 PaXyHOK IX IIOBOPOTY;
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3MIHOIO TIOJIOKEHHS OIHIE] YacTUMHM MAlIVHY BiJHOCHO iHmol (34e-
HOBaHI MallVHN);

3MiHOIO BEeIMYMHY MIBUAKOCTEN KOMiC (TiBMX i paBMX) — Leil croci6
aHAJIOTiYHNII CIIOCOOY ITOBOPOTY I'YCEHMYHMX MAIIVH i Ha3UBAETbCA OOP-
TOBVIM.

Tako>x y 3a3HaveHili niTepaTypi BKa3aHO OCHOBHI CIIOCOOM yIIpaBIiH-
Hs: KiHeMaTW4yHMiT Ta fuHaMiyHmit. [lepeBakHa OiNbIIICTD KOMICHUX Ma-
LIVH U1 3MiHM CBOTO IOJIOKEHHS BiJJTHOCHO IIOIIEPEYHOrO Iepepisy ho-
pOry BUKOPUCTOBYIOTh KiHEMAaTMYHMII CIIOCIO yIIpaB/IiHHA 3 JOIIOMOTOI0
HAIPSIMHUX KOJIIC OffHi€l, SIK IpaBuIo, NepesHbol oci abo y pasi Begyunx
HAIPSIMHUX KOJIIC — MepefHbOro MOcCTy. JnHaMidyHmit crnocié ynpasTiHHA
HaOyB LIMPOKOTO NOLIMPEHHS Ha TyCeHMYHUX MAIIMHAX, 3abe3nevyrodn
IIOBOPOT MAIMHY IPAKTUYHO Ha MicIli. Ajle BUKOPUCTaHHA 11bOTO CIIOCO-
Oy 14 KOMCHMX MallIMH MO>K/IVBE JIMIIE y pasi 3acTOCYBaHH:A Ha HUX eJIeK-
TPOMEXaHIYHOI TPAHCMICIl, IKa MIPAKTUYHO He 3aCTOCOBYETHCA I iCHYIO-
40I BilICBKOBOI aBTOMOOI/IbHOI TEXHIKM, ajle € JOCTATHbO MEPCIEKTUBHOIO.

MerTol0 CTATTi € MifIBUIIEHH MaHEBPEHOCTI KOJIICHUX MAIlUH 3 Me-
XaHIYHOI0 TPAHCMICi€l0, a caMe MAaIlVH, fIKi pyXalTbCsd B KOJIOHI, ITO 06-
MeXeHUX JiITHKaX MiclieBocTi abo Koy HeoOXifHO peastisyBaTyi HOBOPOT
(posBopor) 3 MiHiMaIbHUM pafiycoM. I/is JOCSATHEHHS TOCTABIeHOI MeT!
HeOOXigHO:

3aIIPOIIOHYBATH CIIOCIO YIIpaB/IiHHA TOBOPOTOM KOMICHOI MALIVHU 3
MEXaHIYHOI TPaHCMICi€ro;

€KCIIEPMMEHTA/IbHO NIE€PEBIPUTHU JOCTOBIPHICTb JAHMX, YCTAHOBIEHUX
TEOPETUYHNUM LIIAXOM.

Buxnapn ocHOBHOro Marepiany gocnigKeHHd. [l migBuieHHsa Ma-
HEBPEHOCTI KOMICHMUX MAIIMHY NIPK Pyci B KOMOHI 260 KOy HeOOXiTHO pe-
a/isyBaTyl IIOBOPOT Ha MICIi IIPOIIOHYETHCS 3aCTOCYBAT KOMOIHOBaHMI
crioci6 ympasiiHH:A TOBOPOTOM (3asiBKa Ha BuHaxig Ne u201414120), sikumit
JAa€ 3MOTy MiJBUIIMTY MaHEBPEHICTh 3a PaXyHOK 3arajJibMyBaHHA KOJIIC 3a-
JIHBOTO Bi3Ka BHYTPILIHBOTO (BifcTaro4oro) 60pry.

Ha puc. 1 mokasana cxema KOMOiHOBaHOTO CIIOCOOY yIIpaB/IiHHS II0BO-
poroM KomicHol MamnHy. KoM6iHOBaHMIT crI0Ci6 yrnpaBiiHHS IOBOPOTOM
3[IiIICHIOETbCA B TaKiil MOC/MiJOBHOCTI. OfHOYACHO 3 IIOYaTKOM IIOBOPOTY
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HaINPsIMHMX KOJIiC 1 371i/ICHIOIOTH BiJK/TIOUeHHS BiJ] IyKepera TUCKY (Ha puc.
1 He moOKa3aHO) poOOYOro Tila rabMiBHUX MeXaHi3MiB 2 HalIPIMHUX KO-
jic 1 Ta rajbMiBHUX MeXaHi3MiB 3 KOJIiC 3aTHbOTO Bi3Ka 4 30BHILIIHBOI'O
(3abi>xHOrO) 6OPTY, @ rajILMiBHI MeXaHi3MM 5 KOJIiC 3aJHbOTO Bi3Ka 6 BHY-
TPILIHBOTO (BiICTal040ro) 6OPTY 3aMNIIAIOTHCS 3 €HAHNMIU 3 JKEPETIOM
TUCKY poboyoro Tina. [II/s1XoM HaTHCHEHHs BOIEM Ha Iefia/ib 7 rajbMiBHi
MexaHi3MM 5 KOJtic 3aJHbOTO Bi3ka 6 BHYTpILIHbOTO (BifcTarodoro) 6opry
3arazbMOBYIOTbCA. OHOYACHO i3 MM BOJill IIIAXOM HAaTMCHEHHS Ha Ile-
fanb mopavi nanysa (Ha puc. 1 He rmokasaHa) 36i/1bllye IOfAYy MaanBa B
ABUTYH TPaHCIIOPTHOTO 3aco0Yy, 10 MPU3BOANUTD IO 30i/IbIIEHHSA TATOBUX
cun P, ta P Ha Kojecax 3aJiHbOTO BisKa 4 30BHilIHbOTO (3261KHOT0) 60pTY.
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Hanpsimok
NOBOPOTY

Puc. 1. Cxema KOMOiHOBAHOTO Cr10cO0y KepyBaHHsI IOBOPOTOM KOJIICHOI MallIMHM
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Y pesynbrari 3filICHIOETbCS TOBOPOT TPAHCIOPTHOTO 3ac00y HaBKO-
JI0 3ara/IbMOBaHMX KOJIC 3aJHBOTO Bi3Ka 6 BHYTpilIHBOTO (BifcTar4oro)
60pTy, Ha AKUX Ji€ TanmbMoBa cuna P, ta P, 1o 103BoMsA€ 3a6e3nednTu
MaHEeBPEHICTb TPAHCIIOPTHOTO 3acO0Y MpK PyCi Y BOXKKUX JOPOXKHIX yMO-
Bax, KO/M HeOOXiJHO peastisyBaTyt IOBOPOT Ha MiCIii.

ITicnsa 3sakiH4eHHA NOBOPOTY INPUIMHAETHCA 3arajJbMyBaHHA KOJIC
3aJJHBOTO Bi3ka 6 BHYTpILIHbOTO (BificTatouoro) 60pTy, a rabMiBHI Mexa-
Hi3MJ HaIPsSMHUX KOJIC Ta KOJIC 3aJHbOTO Bi3Ka 30BHIIIHBOTO (3a01KHO-
ro) 60pTy MiAK/IIYAITHCA IO [PKepena TUCKY po60odoro Tina.

Il nepeBipKy i MifTBepI>KEHHA 3alIPOIIOHOBAHMX TEOPETUYHNX I10-
JIO>KEeHb 3 IifIBUIIEHHS MAaHEBPEHOCT] KOJIICHIX MAIIVH IUIIXOM KOMOiHO-
BAHOTO YIIPaB/IiHHs IOBOPOTOM aBTOMOO1/1s1 Oy/Mt IpOBefieHi eKCIiepyMeH-
TaJIbHi OCTIZ>KeHHs 3 OLIIHKM MaHeBPEHOCTi aBTOMOOIIAL.

Merta pocnijKeHb — BU3HA4€HHA IIapaMeTpPiB MaHEBPEHOCTI, a came
pajiycy moBopoTy aBTOMOOI/IS Py BUKOPUCTaHHI KOMOIHOBaHOTO CIIOCO-
6y yrpaB/iiHHS TIOBOPOTOM.

O6’eKTOM eKCIIepUMEHTAIbHIUX JOCTIKEHDb 6y10 00paHO BaHTXKHMUI
aBTomMo06inb 3MJI-131 (puc. 2).

a

Puc. 2. BusHayeHHst mapaMeTpiB MaHeBpeHOCTI aBToMo6inst 3VJI-131:
a — Ipy KiHeMaTU4YHOMY CII0c0o0i YIIpaB/IiHHA IOBOPOTOM; 0 — IIPY KOMOIHOBaHOMY
€11oco06i yIpaBs/IiHHA TOBOPOTOM.
Bunpo6yBaHHs IPOBOAWINCA Ha TOPU3OHTA/IbHIN iIAHIIi IPYHTOBOI
poporu (micok). [To3noBxHiii i momepevHMIit yXumm JOPOTY He IepeBUIIY-
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Bamu 1,5 %. Arperary TpaHCMicii i Xo7{0BOi YacTHHM aBTOMOOI/IA Iepef 1mo-
9aTKOM BuIIpo6yBaub Oynu mporpiti. llnan M-93 320-508 (12,00-20,00)
9KCTi, CyXi, 3HOC PUCYHKa IpoTeKTopa He 6inbure 10 %, TMCK HOBITPs B
mmHax 3,0 krc/cm?.

MeropuKa MpoBeleHHs eKCIIePMMEHTY BKJIIOYa/la IiJTOTOBKY Ta BU-
3HAYEHHA OCHOBHMX ITapaMeTPiB MaHEBPEHOCTI KOTiCHOI MAalIMHMN: pajiyca
IIOBOPOTY, 30BHIIIHbOrO i BHYTPIlIHBOTO JiaMeTpa IIOBOPOTY IO IIMHAX,
rabapuTHOro AiamMeTpa i KOpMAOPY IOBOPOTY MAIUMHY, BifiIOBIZHO [0
I'OCTy 27257-87 (ICO 7457-83) [10].

BusHayeHHs OCHOBHMX IIapaMeTpPiB IPOBOAMIIOCH B [IBa €Talll.

[Iepmmii eTan — pyxX 10 KOJIy I'PYHTOBOIO JOPOTOX0 — IOBOPOT JIiBOPYY,
IpY KiHEMaTMYHOMY CIIOCO61 yIIpaB/IiHHA.

KormicHa mammHa, pyxarounch Ha 1 nepepadi KIIII 3 MiHiMasIbHO MOX-
JIMBOK0 IIBUJIKICTIO NPY IIOBHOMY IIOBOPOTi PY/IbOBOrO KoJjeca JIiBOpydY,
OIVCYI0YM IIOBHUI KPyT MiHiManbHOro piamerpa. IIpopmoBxyrounm pyx 3
MiHiMa/JIbHO MOYK/IMBOK HIBUJKICTIO IIPY TOMY X IIOJIOKEHHI PY/IbOBOTO
KOJIeCa, BUKOHYETbCA 11ie OJMH IIOBHUII IIOBOPOT, ajIe i3 3yIMHKaMI Yepes3
piBHi KOpOTKi mpoMiKKu. IIpy 1ux 3ynmHKax 3a JOIIOMOTrOX BUCKA CIIPO-
€KTOBaHi Ta BiJj3Ha4Y€Hi HA MOBEPXHI 3eMJIi TaKi TOYKM MAIlVHN:

a) HajlJa/IbIIY BiJl IEHTPY IIOBOPOTY TOYKY HYDKHBOI (HaBaHTa>KeHO)
YaCTMHY BEPTUKAIHOTO [IEPETUHY IIMHM 30BHILIHbOIO KOJIeca, 110 Bifillo-
BiJJae 30BHILIHbOMY JiaMeTpPy IIOBOPOTY II0 lIMHaX. BifHiMaroun mmpuny
HaBaHTA)KEHOTO II€pPepi3y 30BHIIIHbOI LIMHY OTPUMYEMO iiaMeTp IIOBOPO-
Ty 1iBOpYY;

0) HalOMOKYy 0 LEHTPY IIOBOPOTY TOYKY HVDKHBOI (HaBaHTaXKeHO)
YaCTMHY BEPTUKAIbHOIO IIePeTUHY UIMHY BHYTPillIHbOIO KOjleca, 110 Bif-
NOBiZla€ BHYTPIIIHbOMY JiaMeTpPy IIOBOPOTY IO LINMHAX;

B) KpallHIO 30BHIIIHIO TOYKY KO/IICHOI MaIllMHy, TOOTO Ty TOYKY Ma-
IIVHY, KA OIMCYE Haitbiblie KOO, 110 BifIOBifae rabapuTHOMY fiame-
TPY IOBOPOTY MAIlVHI.

I pyruit eTar — pyX 10 KOy IPyHTOBOIO JOPOTOI — IIOBOPOT MiBOPYY,
Ipy KOMOiHOBAaHOMY CIIOCO6i yIIpaB/IiHHS.

[l ynpaBiiHHA KOJCHOI0 MalIMHOI KOMOiHOBaHMM CIOCOO0M IO-
BOPOTY KoOJIeca 3aJHbOrO Bi3Ka JiBOro 60pTy OyaM IIPMMYCOBO 3arajb-
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MoBaHi. Pemira yMoB i OpAJOK NIPOBEIEHHA eKCIIepUMEHTAIbHUX JOCIi-
JKEeHb IIPY BUKOPMCTaHHI KOMOIHOBAaHOTO CIIOCOOY IOBOPOTY IPOBOJAM-
JIUCD aHAJIOTiYHO HaBeIeHOMY BHIIle KiHeMAaTMYHOMY CIIOCOOY.

Y npoueci pyXy aBTOMOOi/I peecTpyBaics Taki mapaMeTpu: 4ac pos-
BOPOTY, LIBUJKICTD PYXY, pajiiyc HOBOPOTY, rabapUTHMII KOPUIOP, 30BHIII-
Hill Ta BHYTPILIHIN liaMeTp MOBOPOTY IO IIMHAX, sIKi HaBe[eHi B TaOMMILi.

PesynbraTi BUMiproBaHHA

BiZcTaHb, M dac po3BOPOTY. ¢ OIBHOKICTE PYXY, M/c
1 [ 2 3 [4 Jig [1 ]2 ]3[4 Jipg[1 [2 3 J4 [Ve
KiHEMaTHYHHII croci6 yIIpaBTiHHA
30BHIIHIH AiaMeTp IOBOPOTY MO 19.76| 19.84 | 19.79 | 19.80 | 19.80
mHHaX, D
JiaMeTp IOBOPOTY aBTOMOGL, Dy 19.44119,52119.47 | 19,48 | 1948

EHYTpimHIH miameTp moeoporymo | 14,2 (14,4 [14.2 14,4 |14,4 |56 |58 |57 |58 |57 |1.2]11.2|13]1.2|1.2
mHHAX, Dy
rafapHIHHE JiaMeTp mosopory,Drs | 20,6 | 20,7 | 20,7 |20.6 | 20.6
KoMOiHOBAaHHH cIoci6 yIpaBliHEd

30BHIIIHIH TiaMeTp MOBOPOTY MO 1540|1541(1540| 1539|1540

mHHax, Dy

ZiaMeTp MOBOPOTY aBToMo0ind, Dy 15,08| 15,09]| 15,08 | 15,07 | 15,08

BHYTpimHIH miamerp mopoporymo | 11,70 11.71(11.70(11.69|11.70| 58 |59 |60 |59 |59 11,211,213 |12/ 1.2
MmHHAX, Dy’

raGapHTHHIT TiaMeTp HOBOPOTY 16.10| 16.11| 16.10 | 16,12 | 16.11

MamHHH, Dis'

PesynbpraTit 00po6Ky eKCIiepyMeHTaTbHO OTPUMAaHNX JAHMX ITOKa3a-
mm, wo npu pyci aBromo6ing 3MJI-131 kombiHOBaHMM cIIOCOOOM yIIpaB-
JNiHHA TIOBOPOTOM JiiaMeTp HOBOPOTY aBTOMOOiNA ckimas 15,08 M; papiyc
IIOBOPOTY — 7,54 M.

BucnoBku. IIpu noBopori aBToM006iNA 3 BUKOPUCTaHHAM KOMOiHO-
BAHOTO CIIOCO0Y YIpaB/IiHHA IIOBOPOTOM 3 ITOBHMM OJIOKYBaHHSM JiBUX
KOJIiC 3a/IHbOTO Bi3Ka BCTAHOBJIEHO:

3MeHIIeHHs pajiyca moBopoty aBroMo6ina 3MJI-131 ckmano 7,54 M,
o Ha 2,36 M (23 %) MeHIlIe HiX TPy KiHEMaTUIHOMY CII0C00i yIpaB/iHHA
IIOBOPOTOM;

3MEHIIIEHHA pajiiyca IIOBOPOTY € HACHIIKOM [iii JOJaTKOBOIO MOMEH-
TY, 11J0 BUHUKAE IIPpY 30i1blLIeHH] pi3HNUII MDK KPYTHUMY MOMEHTaMMU 30-
BHIIIHIX (3a0DKHMX) Ta BHYTPILIHIX (BifcTaro4Mx) KOJiC 3aHbOTO Bi3Ka,
110 IIPUBOJUTD 10 3SMEHIIEHHA pajiiycy IOBOPOTY;

KOJIifl KOJMIC 3a/IHbOTO Bi3Ka IPaKTUYHO CIIiBIIaJIa 3 KOMI€K HAIPAM-
HUX KOJIiC IIepelHboro MocTa (puc. 2 6), yHaC/lTiOK YOro 3MeHIIBCSA i ra-
OapuUTHUIT KOPUOP aBTOMOOI/IA.
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OT>Ke, BUKOPUCTAaHHS KOMOIHOBAHOTO CIIOCOOY YIIpaB/IiHHS IIOBOPO-
toM aBToM06isa 31JI-131 3 KomicHOI GOPMY/IO 6X6 JO3BOMNUTH 3MEHIIIN -
TI Pajiiyc JI0ro IOBOPOTY 10 23 % Ta IMOKPAIINUTH JI0T0 MaHEBPEHICTb, 110
MO>Ke Oy TV BUKOPMCTAHO IIPY 3/i/iICHEHHI MaHeBPY IIpy pyci aBTOMOOi/s B
KOJIOHI Ta Ha 0OMeXXeHNUX [i/ITHKAX JOPOTHL.

HanpsaMmkoM npoBefeHHsA NOJAIbIINX eKCIIePUMMEHTaNbHNUX JOCTi-
I>KeHb BJM3HAUEHO OILHKY BIUIMBY KOJiCHOI GopMynn aBTOMOOII, 110ro
HMIBUJKOCTI Ta TUITY IOPO>KHbOI'O IOKPUTTA Ha BEIMYMHY Pajiycy IOBO-
POTY IIpM 3aCTOCYBaHHI KOMOIHOBAaHOTO CIIOCOOY YIIPaB/IiHHS IIOBOPOTOM.
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Kaiioanos P. O., Hukopuyx A. V. IIpuMeHeHVie KOMOMHMPOBaAHHOTO
croco6a NOBOPOTA KOIECHBIX MAIIVIH I IIOBBILIEHN: X MAHEBPEHHOCTH

B maHHOII cTaTbe 060CHOBaHA BO3MOXXHOCTD ITOBBIIIEHVS MaHEBPEH-
HOCTM KOJIECHBIX MAIIVH IIPU ABVDKEHUY B KOJIOHHE U IO OTPaHMYEHHbIM
y4acTKaM JIOPOTH, KOTOpas 3aKII4YaeTcs B IPUMEHEHUM KOMOMHUPO-
BAaHHOTO CIOCO0a yIIpaB/lIeHMsA IIOBOPOTOM, YTO IIO3BOJIAET IIOBBICUTD
3¢ }eKTUBHOCTD MCIIO/NIb30BaHMs aBTOMOOM/IBHOI TEXHUKM MOApaszerne-
Huit HauyoHnanpHOM rBappuu, Boopyxkenupix Cun un IocymapcTBeHHOI
HOTPAaHNYHOI CTy>KObI YKpauHbl B 60€BbIX ycIoBYAX. [IprBenéH nmopsamok
IIPOBEJIEHNs U Pe3y/IbTaTbhl SKCIIEPMMEHTA/IbHBIX UCCTIEl0BaHMI 110 oIlpe-
Ie/leHMI0 pajinyca IIOBOPOTA KOJIECHOJ MAIUMHBI NP MCIONIb30BaHUM
KOMOVHMPOBAaHHOTO CI10c0o6a yIIpaB/IeHNs IIOBOPOTOM.

KiroueBbie cmoBa: marespeHHOCHb, KOMOHUPOBAHHDLI CNOCOO ynpas-
JIeHUS NOBOPOMOM, PAOUYC NO60POMA, KONECHAS MAUAUHA.

Kaydalov R. O., Nikorchuk A. 1. Using of combined method of wheeled
vehicles turning movement for increasing its maneuvering capability

Usage of wheeled vehicles in ATO area conduction shows that one of
disadvantages of wheeled vehicles during conduction of military operation
is low maneuvering capability, especially when wheeled vehicles move in a
column. In case of attack on a column, there can be conditions of limited
space for turning movement, because of damaged vehicles stop, both ahead
and behind undamaged wheeled vehicles. In this case undamaged wheeled
vehicle must secure fast maneuvering capability - turning movement
(turnback) for implementation of further movement in safe direction.

In the present article is grounded the possibility of increasing of
wheeled vehicles maneuvering capability during moving in a column and
at restricted road area, which lies in the fact that it is necessary to use
combined method of turning control, which helps to increase the efficiency
of automotive vehicles usage of National Guard subdivisions, Armed Forces
and State Border Guard Service of Ukraine combat conditions.

For increasing maneuvering capability of transport vehicle, during
moving in a column and at restricted road area, when it is necessary to
implement the turning at a place, simultaneously with the beginning of
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directive wheels turning to shutdown pressure source of working fluid brake
gear of directive wheels and wheels of outer face trailing dolly. Stopping of
outer face trailing dolly wheels, which is followed by fuel supply increasing
into transport vehicle motor, secures its turning around outer face trailing
dolly wheels with smaller radius of turning movement and overall passage
corridor. After the transport vehicle turning movement ends, outer face
trailing dolly wheels stops and brake gear of directive wheels and wheels of
outer face trailing dolly connect to pressure source of working fluid.

Order of conducting and experimental investigations results with
defining of wheeled vehicle turning radius using combined method of
turning control are given, in particular:

decreasing of vehicle turning movement radius of ZIL-131 comprised
7,54 m, that is less for 2,36 m (23 %) than while using kinematics method;

decreasing of turning movement radius is the result of additional
action of the moment, that occurs while difference between torsion torque
of trailing dolly outside and inside wheels increases, that leads to turning
radius decreasing;

was established, that wheel tread of trailing dolly practically coincided
with front axle wheel thread, as a result of which, vehicle overall corridor
was decreased.

Usage of turning movement control combined method allows to
decrease vehicle turning radius with wheel arrangement 6X6 to 23% and to
improve maneuvering capability, that can be used during completion of a
maneuver of vehicle in a column and at restricted road areas.

As the direction of further experimental investigations was defined
impact assessment of vehicle wheel arrangement, its speed and type of road
pavement at turning radius value while using of turning control combined
method.

Keywords: maneuvering capability, combined method of facing
movement control, turning movement radius, and wheeled vehicle.
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