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Pedepar:

1. F'apmam B.IT. TlomninmeHHa MaHEBPEHOCTI KOJIICHMX MAIIVH UJISXOM BUKOPUCTaHHS PO3iJIbHOTO IIPUBOIY KOJIiC
IIOBOPOTHOTO MocTy. — KBanigikarnifiHa HaykoBa Iipalisl Ha IpaBax pykonucy. Jlucepratiis Ha 3000yTTsI HAYKOBOTO
CTyIleHs loKTopa ¢inocodii 3a crienjanbHicTio 274 — “ABTOMOGIIBHUI TPaHCNIOPT . XapKiBCbKUI HalliOHAJIbHUI
aBTOMOOINIBHO NOPOXKHil yYHiBepcuTeT, XapkiB, 2023. MaHeBpPEHICTb € OAHI€I0 3 HAOINbII BaXKJIMBUX
eKCIUTyaTalilHUX BJIACTUBOCTEN KOJICHUX MAIIKH, y TOMY YMCJIi i aBTOMOG1iB. LIs BIaCTUBICTh BIIMBA€E HE TiIbKU
Ha 6€e3MeKy PyXy, ajle TaKOX i Ha IPOJYKTUBHICTb aBTOMOOIIBHOTO TPAaHCIIOPTY. PO3BUTOK KOHCTPYKLIiH
€JIEKTPOMOOIJIB i TiOpHUIHNX aBTOMOOIIIB J03BOJIsIE€ 320€3M1€UUTH PO3[iJbHE KEPYBAHHS JIIBUMU Ta IIPAaBUMU
KosiecaMu. lle Jae MOKIJIMBICTb MOJIETIIUTY KEPYBAaHHS aBTOMOOIZIEM Ta 3MEHUIUTH KEPYIOU€e 3yCUIITIS 32 PAaXyHOK

CTBOPEHHA piBHI/IX KPYTHUX MOMEHTIB Ha KOJIecax i MOSIBU LOOATKOBOTO IIOBOPOTHOTO MOMEHTY. B TaKOMY BUIIaJIKYy



BUHUKAE NPOTUPIYUsl, KOJIM iCHYIOYA YCKJIQIHEHA CUCTEeMA 3[IiIICHEHHS TIOBOPOTY He 3abe3neyye NoTpibHuX
MMOKa3HUKIB €(PEKTUBHOCTI, 2 TOBEPHEHHSI [0 CIPONIEHOi CUCTEMHU JTO3BOJISIE MiTBULIUTU MTOKA3HUKY MAaHEBPEHOCTI.
3a3HayueHe CBiIYUTb [IPO aKTyaIbHICTh TEMU JUCEPTALIMHOI pOOOTH i 3yMOBIII0O€ HEOOXiAHICT BUPIIIEHHS
HAyKOBOTO 3aBJIaHHS, SIKE [1OJISITa€ B CTBOPEHHI HOBUX METO/IB i CUCTEMHU PYJIbOBOIO KEPYBaHHS, SKi JO3BOJISIIOTh
CIIDOCTUTU KOHCTPYKIil XOJ0BOi YaCTUHU Ta PYJIbOBOrO KEPYBaHHS KOJIICHUX MAlINH, B IKUX € JOCTATHIN
OyniBesibHUY 06 €M HaZ, BeAyYMMU MOCTaMU. MeTa OoCiI>)KeHHs! — NiABUILIEHHS 6e311eKU JOPOXXHbOI'O PYXY
IJISIXOM IiIBUILEHHS] MaHEBPEHOCTI KOJIICHUX MAIllMH 33 PaXyHOK BUKOPHCTaHHS BEAy4UX IOBOPOTHUX MOCTIB 3
PO3IiTBPHUM IIPUBOIOM JIiBOTO Ta MPaBoro Koiic. O6’eKT JOCTiIKeHHs — KOJiCHa MalllHa 3 TOBOPOTHUMU MOCTaMU
i po3minpHUM IMPUBOAOM Ha KoJjieca pisHUX 60pTiB. [IpeIMeT moCIiisKeHHsT — BUBHAYEHHSI PAIliOHATIbHUX
XapaKTEPUCTHUK PO3MiJIbHOTO YIIPaBJiHHS KOJIECaMHU Pi3HUX OOPTiB IOBOPOTHUX MOCTIB, 1110 3a0e3eyye
MOJIINIIEHHS TOKa3HUKIB MaHEBPEHOCTI KOJIICHUX MallnH. HaykoBa HOBM3HA OTPUMAHUX Pe3yJIbTaTiB MOJISITAE B
CTBOPEHHI HAYKOBO METOANYHOI 6231 IIPOEKTYBAaHHS KOJIICHUX MallvH 3 [IOBOPOTHUMU MOCTaMHU, [IPU I[bOMY
BIIEPILE: — OTPMMAHO BIUIMB Pi3HUL JOTUYHUX PEAKLiN JOPOrH Ha KOJecaxX Ha AVMHAMIKY PyXy [epeJHbOro MOCTa
IIpU 37ilICHEHHI J10T0 IOBOPOTY; — BU3HAYEHO YMOBY, 32 SIKUMU KEPYBAaHHS I0BOPOTOM MOCTIB i TIOBOPOTHUX
n1aTGOpM NOTPIOHO 3[iMICHIOBATH 32 PaXyHOK CTBOPEHHS Pi3HUILI KPYTHUX MOMEHTIB Ha KOJIECAX, Y1
3arajibMyBaHHSI KOJIiC 0AHOro 3 60pTiB. OTprMasia oAanbIINi PO3BUTOK: — TEOPisl IOBOPOTY KOJIICHUX MalluH
IVHaMiYHUM CIIOCOOOM Y HaNpsIMi IMHAMiKM IOBOPOTHUX MOCTIB KOJIICHMX MAIIMH 3 He3aJIeXKHMM [TPUBOIOM
OKPEMUX KOJIiC; — METOJ, OLIIHKM MaHEBPEHOCTI KOJIICHMX MAlLIMH 3a KUJIBKICTIO CTYIIEHIB PYXJIMBOCTI XO0BOI
YACTUHHU B HAINPSIMKY 6araToBiCHMX aBTOMOOIJIIB 3 BOBICHUMU IOBOPOTHUMU IIaTGopmamu. B pesysbrarti
IOCJIiIKeHHSI 3aIIPOIIOHOBAHO J1Ba CIIOCOOY KEpPYyBaHHS [TIOBOPOTOM i OpUriHajabHa KOHCTPYKIist IEpeJHbOrOo
IIOBOPOTHOTO MOCTY. [To6y10BaHa MaTeMaTUYHA MOJIE€JIb KPYTOBOTO PYXy II€peHbOr0 [IOBOPOTHOTO MOCTY Ta
OTPUMaHi 3aJ1eXXHOCTI 1151 aBTOMOOIJIB 3 HE3aJIEXKHUM [IPUBOJOM KOKHOTO 3 epefHix KoJlic. Kpim Toro,
3aIPOIIOHOBaHI CIIOCO6H IIOBOPOTY 6araToBiCHMX aBTOMOO1IIB 32 paXyHOK BUKOPHCTaHHS IBOBICHUX [I0BOPOTHUX
n71aTdOopM, 110 AO3BOJISIE NITBULIIUTY MAaHEBPEHICTb LIUX MAIIMH i 3MEHLIUTU OIip I10BOPOTY. [IpakTHyHe 3HaYeHHS
OJIEP>KaHUX Pe3yJIbTaTiB pOOOTU NOJISITA€ B CTBOPEHHI HOBUX CIIOCO0IB KEPYBAaHHS TOBOPOTOM KOJIICHUX MAIlKH i

OPUTiHAJIBHUX KOHCTPYKLiM €JIEMEHTIB XO[0BOI YACTHMHH, L0 LO3BOJISIE MMiIBUIINTA MAHEBPEHICTh KOJIICHUX MAILVH.

2. V. Garmash. Improving the maneuverability of wheeled venicles through the use of a separate wheel drive of the
swing axle. — Qualification scientific work with the manuscript copyright \ Qualification scholarly paper: a
manuscript. Dissertation for obtaining the Doctor of Philosophy scientific degree in specialty 274 “Automobile
Transport” \ The dissertation for the Doctor of Philosophy scientific degree in specialty 274 “Automobile
Transport”. - Kharkov National Automobile and Highway University, Kharkov, 2023. Maneuverability is one of the
most important operational properties of wheeled vehicles, including cars. This feature affects not only traffic
safety, but also the productivity of road transport. The development of the designs of electric cars and hybrid cars
allows for separate control of the left and right wheels. This makes it easier to drive the car and reduce the
steering effort due to the creation of different torques on the wheels and the appearance of an additional turning
moment. In this case, a contradiction arises, when the existing complicated system of turning does not provide the
necessary efficiency indicators, and returning to a simplified system allows to increase the maneuverability
indicators. The above testifies to the relevance of the topic of the dissertation and makes it necessary to solve the
scientific task, which consists in creating a steering system that allows to simplify the construction of the chassis
and steering of wheeled vehicles, which have a sufficient construction volume above the leading bridges. The
purpose of the study is to increase road safety by increasing the maneuverability of wheeled vehicles due to the
use of leading rotary bridges with separate drive of the left and right wheels. The object of the study is a wheeled
vehicle with rotary axles and a separate drive for the wheels of different sides. The subject of the study is the
determination of the rational characteristics of the separate control of the wheels of different sides of the swing
bridges, which ensures the improvement of the maneuverability of wheeled vehicles. The scientific novelty of the
obtained results lies in the creation of a scientific methodical basis for the design of wheeled vehicles with rotary
bridges, while for the first time: - the influence of the difference in the tangential reactions of the road on the
wheels on the dynamics of the front axle movement during its turn was obtained; - the conditions under which



control of the rotation of bridges and turntables must be carried out by creating a difference in torques on the
wheels, or by braking the wheels of one of the sides. Received further development: - the theory of turning
wheeled machines in a dynamic way in the direction of dynamics of rotary bridges of wheeled machines with
independent drive of individual wheels; - the method of evaluating the maneuverability of wheeled vehicles by the
number of degrees of mobility of the chassis in the direction of multi axle vehicles with two axle rotary platforms.
As a result of the study, two methods of turning control and an original design of the front swing bridge were
proposed. A mathematical model of the circular movement of the front swing axle was built and dependencies
were obtained for cars with independent drive of each of the front wheels. In addition, the proposed methods of
turning multi axle cars due to the use of two axis turning platforms, which allows to increase the maneuverability
of these cars and reduce the turning resistance. The practical significance of the obtained work results lies in the
creation of new ways of controlling the rotation of wheeled vehicles and original designs of undercarriage
elements, which makes it possible to increase the maneuverability of wheeled vehicles
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3HOCY QpUKLIiNMHOI Haknaaku ranbm. €.M. 'enosuy, M.A. ITogpurano, B.IT. Tapmam: N2 u 2021 07683; 3as1B71.
28.12.2021; ony61. 25.08.2022, Brosn. N2 34 /2022

e TlaTenT Ykpainu N2 151941 Ha kopuchy mogesns MIIK (2006.01) B60W 10 /20. Cnioci6 ynpaBiliHHSI pyXOM
YOTHUPHUBICHOT'O TPaHCIIOPTHOrO 3acoby. M.B. Bainyp, [I.C. Baynin, B.O. Boromosnos, B.IT. Tapma, C.A.
l'openues, P.O. Kaiinanos, O.0. Mopo3sos, A.A. [To6epexxuuit, M.A. Tlogpurasno: N2 u 2021 07634; 3asB1.
28.12.2021; ony6:1. 05.10.2022, Bros. N2 40 /2022.

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocCTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. lloppurano Muxaiino A6oBud

2. Mikhail A. Podrigalo

KBasigikanis: n.t.1., npodecop, 05.22.02
InenTudgikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: XapKiBCbKUil HALIOHAJILHUI ABTOMOBLIbHO-I0POSKHil

yHiBepCUTET

Kopg 3a €IPIIOY: 02071168

Micue3Haxoa KeHHS: By Spociasa Myzporo, 6ya. 25, Xapkis, XapkiBchkuil p-H., 61025, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PEIeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. MakapoB Bonogumup AnapiiioBud

2. Volodymyr Makarov
KBasigikamnis: 1.1, npod., 05.22.02

Imentudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUANYHOI 0COOHM: BiHHMIbKNMIT HALLIOHAJIBHWI TEXHIYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 10ce, 6yz. 95, Binnuug, Binauupkuil p-H., 21021, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. KpacHokyTcbkuit Bosnogumup Mukosanosuy

2. Volodymyr M. Krasnokutskyi

KBasigikanis: k.r.u., nouenr, 20.02.14
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTeT "XapKiBChKUii

MOJITEXHIYHNN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninioga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. y6inin €Brex OsekcaHIpOBUY

2. Ievgen O. Dubinin

KBasidikanis: 1.1, npod., 05.22.20
Imentudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAlliOHAIbHUT aBTOMOGIIHO-OPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL SpocsaBa Mygporo, 6yg. 25, XapkiB, XapkiBcbKuil p-H., 61025, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. AbpamoB JImutpiit BonogumupoBuy

2. Dmitriy V. Abramov

KBasidikanis: 1.1, npod., 05.22.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAIbHUT aBTOMOGIILHO-IOPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL SlpocsaBa Mygporo, 6yg. 25, XapkiB, XapkiBcbKuil p-H., 61025, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Anexcan/ipos €sreniii €sreHoBud
rOJIOBH pagH

Biacue IpizBume Im's I1o-6aTbKOBI ATleKcaHzIpOB €BreHii €BreHoBuY
rOJIOBYIOYOTO Ha 3acCiiaHHi

Bi,I[l'IOBi/IaJIbHI/II';I 3a lli,I[I‘OTOBKy HpI/Ierl'IO AHacracig BiKTOpiBHa

00JIIKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OisIJIBHOCTI




