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TPaHCIIOPTHOTO 3ac00y B PE>XKMMi rajibMyBaHHS. — KBasigikallifiHa HaykoBa IIpalls Ha ITpaBax pykonucy. Jluceprais
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Juceprauis NpUCBsYEHa yIOCKOHAJIIEHHIO METOly BU3HAUEHHS PEAJi30BaHOTO 34EIJIEHHS IIVH 3[IBOEHUX KOJIC
TPaHCIIOPTHOTO 32C00Y B PESKMMi rajibMyBaHHS, TOCJIIKEHHIO BILJIMBY BaroBO-T€OMETPUYHUX [TapaMeTpiB

KOJIICHOTO TpaHCIOPTHOTO 3acoby (KT3) Ha BesInYuHYy peasi3oBaHOTO 34EIVIEHHS OIMHAPHUX Ta 3[IBOEHUX LIUH



KOJIiC TPAHCIIOPTHOTO 3aC00Y, EKCIIEPUMEHTAIbHUM JIOCTIIKeHHSIM e(eKTUBHOCTI rasibMyBaHHs KT3 3a paxyHOK
TiZIBKY KOJIiC OJHOTO IOTO MOCTa, PO3pOoO1Li IiAX0oy 40 BU3HAUYEeHHS yroBinbHeHHs KT3 yepe3 MeTos BU3HAUEHHS
peasi3oBaHOro 34erJIeHHs LINH 3BOEHUX KOJliC. AKTyaJIbHICTb JUcepTalifiHOi poOOTH BU3HAYAETHCSI HEOOXIAHICTIO
BUPilI€HHS] HAYKOBO-TIPAKTUYHOTO 3aBJAHHS 3 Y OCKOHAJIEHHSI METO/ly BU3HAYEHHS Peajli30BaHOr0 34YEIJIEHHS HIMH
3[1BOEHUX KOJIiC TPAHCIOPTHOTO 3aCO0Y B PEKMMIi rajIbMyBaHH$, LIJIIXOM OTPMMAaHHS HOBUX B3a€MO3B'3KiB Mixk
SKOPCTKICHMMM IIapaMeTpaMy MHEBMAaTUYHUX WKH KoJlic KT3 Ta peanizoBaHUM 34EIJIEHHSM, 110 Peasi3yeThCs MK
IIMHOIO Ta NOBEPXHEIO JOPOKHBOTO NOKPUTTS. B YKpaiHi, 5K i B 6isbIocTi KpaiH cBiTy, Bci KT3 nosuHHi BifnosigaTu
BMMOram MixxHapogaHoro craHgapty UN/ECE cTOCOBHO rajibMyBaHHSI TPAHCIIOPTHHUX 3aC06iB KaTeropinn M2, M3, N2,
N3 ta O, ToMy yZIOCKOHaJIeHHS Ta pO3pOOKa HOBHUX METOJB, SIKi JO3BOJISITh TOKPAIIUTY €PEeKTUBHICTD Tjii
raJlbMOBOTO KEPYBaHHSI aBTOMOOIJIS1 HA CTafii 1oro MpoeKTyBaHHs abo eKCIIepUMEHTAIbHOIO OBEJEHHS 10
CepilflHOro BUPOOHUIITBA, € aKTyaJIbHUM 3aBHAHHSIM. BilCyTHICTb e()EKTUBHUX METO/IB OLIIHKU €(DEKTUBHOCTI
ranbmyBaHHs KT3 Ha cragii ix IpoeKkTyBaHHS 3Mylllye BiTYM3HSIHI aBTOMOOIJIbHI 3aBOAY BUKOPUCTOBYBATH rajbMOBI
CHCTEMU Ta KOMIIOHEHTU 3aKOPJAOHHUX BUPOOHUKIB aBTOMOOIJIbHUX KOMIIOHEHTIB Ta CUCTEM B KOHCTPYKILLiSIX
BITUM3HSIHUX aBTOMOOIJIIB, 110 IPU3BOAUTD 1O MOTipIIE€HHS] KOHKYPEHTOCIIPOMOXKHOCT] YKPaiHChbKUX aBTOMOOIIIB Ha
CBITOBOMY PMHKY. Ha OCHOBI IpOBEIEHOTO TEOPETUYHOTO Ta €KCIIEPUMEHTAJIBHOTO JOCIIiI)KEHHS 3alIPOIIOHOBAHO
HOBUM NiJIXi[l, IKUH NO3BOJISIE YIOCKOHAJIUTYA METO/, BUBHAUYEHHS PEasli30BaHOr0 34EIJIEHHS IKMH 3IBOEHUX KOJIIC
TPaHCIIOPTHOTO 3aC00Y B PEXKUMi rajlbMyBaHHS Ta yIOCKOHAJIINTH €KCIUlyaTallilfiHi TOKa3HUKU TPaHCIIOPTHOTO
3acoby Ha cTagii 1oro npoektysaHHsl. [1if yac IpoBeEHOr0 LOCiI)KEHHS 6YJI0 TEOPETUYHO JOBEIEHO Ta
€KCIIEpPMMEHTAJIbHO MiATBEPIKEeHO, 10 BEeJIMYMHA Peali30BaHOro 34eIlyIeHHs! IIMH OJMHAPHUX a0 3[IBOEHUX KOJIiC
TPaHCIIOPTHOTO 3aC00y Pa3oM i3 KOOpJHAaTaMU [1OJIOKEHHS LIEHTPY TSPKiHHS TPaHCIIOPTHOTO 3ac00Y BiTHOCHO
J10r0 MOCTIB, BIUVIUBAIOTh HA BeJIMYMHY ynoBinbHeHs KT3. e nae nifcraBy 3poOUTU BUCHOBOK IIPO Te€, 1O iX BILJIMB
HEOOXiJIHO BPaXOBYBaTH HE TiJIbKU IIifi 4ac POEKTyBaHHs TPAHCIIOPTHOrO 3aco0y, a 1 Mif, Yac AOCIiIKEHHs
00CTaBMH BUHUKHEHHS IOPO’KHbO-TPaHCIIOPTHUX IO 3a iX y4acTio. Ha ocHOBI aHasnizy pe3ysbTaTis
TEOPETUYHOTO Ta €KCIIEPUMEHTAJILHOTO NOCIIIKEHHS [J1s1 [I0AAJIbIIOT0 BOOCKOHAJIEHHS METOJy BU3HAYEHHS
peasi30BaHOro 34YeMJIeHHs INUH 30BOEHUX KOJIiC TPAHCIIOPTHOTO 3ac00y, 3alIPOIIOHOBAHO MiJXif] 3 BUBHAYEHHS
peasi3oBaHOro 34€IJIEHHs Yepe3 JKOPCTKICTHI Ta nedopMaliliHi BJaCTUBOCTI THEBMATUYHUX MIVH, SIKAN
BiIpi3HSETHCS Bif, BiILOMOr0 TUM, 110 6a3yeThCsl Ha 3MiHi KPYTUJIbHOI )KOPCTKOCTI THEBMATUYHOI IIMHY Ta KyTi
3aKpy4yBaHHS IIMHY, BiIHOCHO IIOBEPXHi JOPOKHBOTO NIOKPUTTS. B poO6OTi BUKOHAaHO MaTeMaTUYHU OIIUC
YIOOCKOHAJIEHOT'O METOY BU3HAUEHHS PEasIi30BaHOrO 34EIJIEHHS, MMiNXif 3 BU3BHAYEHHS KPYTUJIbHOI JKOPCTKOCTI
OIVHAPHUX, 3[IBOEHUX, CTPOEHUX Ta Oijible MUH KOJiic. 3alIpOIIOHOBAHO MiIX0IY 3 BUBHAUYEHHS BEJINUMHU
VIOBIJIbHEHHSI KOJIICHUX TPAHCIIOPTHUX 3aC00iB, 1110 MalOTh Oijbllle ABOX BiCceH, Ta SKi BpaxOByIOTb OCOOJIMBOCTI
BILJIMBY HE TiJIbKU Peasli30BaHOrO 34YEIJIEHHS Ha BeJIMUMHY yroBibHeHHS KT3, a i1 KoOOpIMHAT N0JIOKEHHS LIEHTPY
TSDKiHHS OCTaHHBOTO. MOZeTII0BaHHSI pO60YOro MpoLecy B3aeMoii MH aBTOMO6ibHUX KoJjtic KT3 3 noBepxHero
IIOPO>KHBOTO MOKPUTTS [10KA3aJI0, 10 Peasi30BaHe 34YEIJIEHHS 3MiHIOEThCS He NIPOIOPLIMHO HABAHTAKEHHIO
3/1BOEHMX LIMH aBTOMOOiNbHUX KoJjtic KT3. Ciif, TakoxK 3a3HAUUTH, 110 Peasi3oBaHe 3YellJIeHH LIMH 3BOEHUX Ta
OJVHApHUX IIMH KOJIiC TPAHCIIOPTHOTO 3aCO0Y 3MiHIOETHCS He 6inblie HixK Ha 13% - 20% npy ogHaKOBUX

HaBaHTaXXyBaJIbHUX YMOBAX Ha TaKi KoJieca.

2. A. Frolov. Improvement of the method of determining the adhesion utilized of tires at dual wheels vehicle with
the surface of the road pavement. — Qualifying scientific work on the rights of the manuscript. Dissertation for
obtaining the scientific degree of candidate of technical sciences (doctor of philosophy) in the specialty 274 -
Automobile transport. - Kharkiv National Automobile and Highway University Ministry of Education and Science of
Ukraine; Kharkiv National Automobile and Highway University Ministry of Education and Science of Ukraine, 2023.
The dissertation is devoted to the improvement of the method of determining the adhesion utilized of the tires at
dual wheels vehicle with the road surface, the study of the influence of the weight-geometric parameters of the
wheeled vehicle on the value of the adhesion utilized of the single and dual tire of the vehicle wheels, the
experimental study of the braking efficiency of the wheeled vehicle due to only the wheels of one of its axles, the
development of the approach to determining the deceleration of the wheeled vehicle due to the method of
determining the adhesion utilized of the tires at dual vehicle wheels. The relevance of the dissertation work is



determined by the need to solve the scientific and practical task of improving the method of determining the
adhesion utilized of tires at dual vehicle wheels with the road surface by obtaining new interconnections between
the rigidity parameters of pneumatic tires of wheeled vehicle wheels and the adhesion utilized that realizes
between the tire and the road surface. In Ukraine, as well as most other foreign countries of the world, all wheeled
vehicles must meet the requirements of the UN /ECE international standard regarding the braking of vehicles
categories M2, M3, N2, N 3 and O, therefore the improvement and development of new methods that will improve
the effectiveness of vehicle braking control at the stage of its design or experimental bringing to serial production,
is an actual task. The lack of effective methods for evaluating the braking efficiency of wheeled vehicles at the
stage of their design forces domestic automobile plants to use brake systems and components of foreign
automobile components and systems manufacturers in the designs of domestic vehicle, which leads to an
aggravation in the competitiveness of ukrainian vehicle on the world market. Based on the conducted theoretical
and experimental research, a new approach is proposed, which allows to improve the method of determining the
adhesion utilized of the dual wheels vehicle tires with the road surface and to improve the performance indicators
of the vehicle at the stage of its design. During the conducted research, it was theoretically proven and
experimentally confirmed that the value the adhesion utilized of the tire of single or dual wheels of the vehicle,
together with the coordinates of the gravity center position of the vehicle relative to its axles, affect on
deceleration value of the wheeled vehicle. This gives reason to conclude that their impact must be taken into
account not only during the design of the vehicle, but also during the study of the circumstances of the
occurrence of traffic incidents. Based on the analysis of the theoretical and experimental research results, for the
further improvement of the method of determining the adhesion utilized of the tires of a dual vehicle wheels, an
approach for determining the adhesion utilized by rigidity and deformation properties of pneumatic tires is
proposed, which differs from the known one in that it is based on the change in the torsional rigidity of the
pneumatic tire and the twisting angle of the tire relative to the road surface. In the work, a mathematical
description of the improved method of determining the adhesion utilized, an approach for determining the
torsional stiffness of single, dual, triple and more tires of wheels is performed. Approaches for determining the
deceleration value of wheeled vehicles with more than two axles and which take into account the peculiarities of
the influence not only the adhesion utilized, but coordinates of the gravity center position also, on deceleration
value of the wheeled vehicle are proposed. Modeling of the working process of the tires interaction of a wheeled
vehicle wheels with the road surface showed that the adhesion utilized does not change proportionally to the load
on the dual tires of the wheeled vehicle wheels. It should also be noted that the adhesion utilized of dual and single
tires of the vehicle wheels varies by no more than 13% - 20% under the same loading conditions on such wheels.
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Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. XonogoB Muxaiino IlaBnoBuy

2. Mykhailo P. Kholodov

KBasigikanis: k.r.u., nor,, 05.22.02
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKUIl HALIOHAJILHUI AaBTOMOGLIbHO-OPOSKHii

yHiBEpCUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: By Spocnasa Myporo, 6yx. 25, Xapkis, XapkiBcbKuii p-H., 61025, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kapnieuko Bosogumup OsiekcangpoBuY

2. Volodymyr O. Karpenko

KBasidikamnis: n.1.1., mpodecop, 20.02.14
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUANYHOI 0COOH: XapKiBChbKMii HALLIOHAJIBHUIL ABTOMOGLIbHO-TOPOXKHIiA

yHiBEpCUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: By Spocnasa Myaporo, 6y1. 25, Xapkis, XapkiBcbKuii p-H., 61025, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI Tonpurano Muxaiinio AGoBuy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10o-6aTbKOBI Tonpurano Muxaiino AGosud
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBimasbHHH 3a Hi,qI‘OTOBKy [Ipuneno Anacracis BikropiBHa
00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




