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1. PO3BUTOK METOJOJIOTT JOCIIHDKEHD XAPAKTEPUCTUK TA EQEKTVBHOCTI TAJIbBMIBHMX CUCTEM
MMACAXKUPCBHKYX TA BAHTAJKHVX BATOHIB

2. Development of a methodology for researching the characteristics and efficiency of passenger and freight car
braking systems

Pedepar:

1. Incepralito pUCBSIYEHO BUPIIIEHHIO BasKJIMBOI Ta aKTyaJIbHOI HAyKOBO-IIPUKJIAHOI MPO6JIeMU MOJ0
NOJAJIbIIOrO PO3BUTKY PO3PAXYHKOBO-TEOPETUYHUX MOJIOXKEHb, METOL0JIOTIUHMX 3acaj] Ta IPAKTUYHUX 3aCO0iB
IOCJiIKeHb rajibMiBHOI ePeKTUBHOCTI Ta raJbMiBHUX CUCTEM PYXOMOT'O CKJIany 3ajli3HUIlb, BUBHAUEHHS
E€MIIIPUYHMX 3aJIEXKHOCTEN, allpOKCUMALlii 3B'43KiB MiXK BapililOBaHMMU [TapaMeTPaMyu MaTEMATUYHOTO Ta
KOMIT'IOTEPHOTO MOJEJIIOBAHHS, 3MEHIIEHHS BUTPAT HA IPOEKTYBAaHHS Ta BIPOBAIKEHHS K HOBUX rajbMiBHUX
CHCTEM i IX CKJIaIOBUX, TaK iIHHOBaLliMHYX [1aCAKUPCHKUX Ta BAHTAKHUX BaroHiBs. B po60Ti 3ar1porioHOBaHO
METO/I0JIOTiI0 PO3PAaXyHKOBUX Ta €KCIIEPUMEHTAJIbHUX JOCTiIKEHb, 10 6a3yEThCS HA KOMITIOTEPHOMY
MOJI€JIIOBaHHI IIPOLIECIB raJlbMyBaHHS HAa OCHOBI peasizauii iHdopmaliiiHoi Mogesi y BUrIsai gudepeHLiiHOro
PIBHSHHA pyXY BaroHa Iif 4ac rajbMyBaHHS. BIOCKOHaJIEHO MaTEMAaTUYHI MOJIEJIi [J1s TaJIbMiBHUX CUCTEM

BaHTAa)KHUX BaroHiB 3 KOMHOBHHWIHVIMVI Ta YaByHHUMU raJjbMiBHUMU KOJIOJKaMM, a TaKOX OJis1 rajibMiBHUX CUCTEM



NaCaKUPCHKUX BarOHIB 3 KOMITO3ULIMHAMY, YaBYHHMMU KOJIOJKAMU Ta AYCKOBOIO rajIbMiBHOIO CUCTEMOIO, SIKi
BPaxOBYIOTb OCHOBHI XapaKTEPUCTUKY BaroHa Ta rajibMiBHOI CCTEMU. B OCHOBY METOZ0JIOTi pO3paxyHKOBUX
IOCTiIKeHb 3aKjafleHi yHiBepcasbHi GOPMYJIY CTYIIEHEBUX 3aJIEXKHOCTEN [1apaMeTpiB rajibMyBaHHs. Onucasi
aJITOPUTMU PO3B'sI3aHHS JUPepeHLIiNHUX PiBHSAHb peasi3oBaHuX Y BUIJISAI [TaKeTiB MPUKIaAHUX rTporpam ajst EOM,
HanucaHux MoBoio VBA ( Visual Basic for Application ) y cepemosui Excel. [IpencraBieHa MeTO[0JI0Tisl 3HAYHO
PO3IIMPIOE KiJNIbKICTh IaPaMETPiB raJbMiBHOTO MIPOLECY, SIKi BUKOPUCTOBYIOTHCS [1J151 aHAJIi3y rajJbMiBHOI

€ EeKTUBHOCTI BaHTR)XHUX BaroHiB 3a pe3yJibTaTaMU raJIbMiBHUX XOJOBUX BUIIPOOYBaHb: (PaKTUYHI 3HAUEHHS
raJibMiBHUX KOeQil[ieHTiB i TMTOMUX raJabMiBHUX CWJI; IilICHI 3Ha4€HHS KOeQillieHTiB TepTs KOJI040K; (aKTUYHi
3HauYeHHs Koe(illieHTiB 3YeryIeHHs Kojleca Ta PeUKU [IpY TajibMyBaHHI; FaJbMiBHI IIJISIXM BAHTKHUX Ta
IacaKMpPChKUX I10i3]1iB HA MAIaHYMKY Ta HOPMOBaHUX ciiycKax (- 6 %o Ta - 10 %o) 17151 3a1aHOI KiILKOCTi BaroHiB y
CKJIaZli 1oi3fa 3 ypaxyBaHHAM HAapOCTaHHS rajlbMiBHOI CUJIM 3a CKJIaZIOM I10i37a; CIIOBIIbHEHHS BaroHiB Ta 10i31a y
MIPOLIECI raJIbMYBAHHS, & TAKOX iX cepenHi 3Ha4eHHs. BIOCKOHa/IeHa METOAMKA €KCIIEPUMEHTAIbHUX JOCIIIIKEHb
OIUHMIb PYXOMOTO cKiany. Po6oTa IpyHTYy€eThCS Ha IPOBEIEHNUX PO3PAaXyHKOBUX Ta €KCIIEPUMEHTAIbHUX
IOCJiIKEHHSX Ha 3pa3Kax PyXOMOIo CKJIaJy, sKi Ha CbOTOJHIIIHIN JeHb 3HaX04ThCs B eKcIyaTauii. [Tomansmmii
PO3BUTOK HayKOBUX OCHOB 11010 MiABUIIEHHS €(PEKTUBHOCTI TaJIbMiBHUX CUCTEM PYXOMOTO CKJIaAly 3ajli3HULD €
aKTyaJIbHOIO Ta Ba)KJIMBOIO HAYKOBO-TIPUKJIAHOIO IIPOGIEMOIO pe3yJIbTaTH PO3B'sI3aHHS SIKOi OYAyTh MaTU BaskJIMBe
3HAYEHHS [1J1s BITYU3HSIHOIO MaIMHOOYAiBHOIO KOMILJIEKCY Ta 3a/1i3HUYHOIO TPaHCIIOPTy YKpaiHu. Kitodosi ciosa:
BaHTQKHUI BaroH, raJibMiBHUI HIJISIX, raJbMiBHA e(DEKTUBHICTD, OilCHUIN KoedillieHT CUIM HATUCHEHHS, EKCTPEeHe

rajibMyBaHHS, €EKCIIEPVMEHTAJIbHE ,ILOCJ'Ii,H,)KCHHH, Haca)KI/IpCbKI/II/UI BaroH, MMToMa rajbmiBHa cuiia, MO EJIIOBaHHS.

2. The thesis deals to solve an important and relevant applied research problem of further development of
calculation and theoretical provisions, methodological principles and practical means of studying braking
efficiency and braking systems of railway rolling stock, determining empirical dependencies, approximating the
relationships between the varied parameters of mathematical and computer modeling, reducing the cost of
designing and implementing both new braking systems and their components, as well as innovative passenger and
freight cars. The paper proposes a methodology for computational and experimental research based on computer
modeling of braking processes through the implementation of an information model in the form of a differential
equation of a railway vehicle motion during braking. The mathematical models for braking systems of freight cars
with composite and cast iron brake shoes, as well as for braking systems of passenger cars with composite, cast
iron shoes and disc brake system with the main characteristics of the railcar and braking system considered, have
been improved. The methodology of computational studies is developed on the basis of universal formulas for step
dependencies of braking parameters. The described algorithms for solving differential equations are implemented
in the form of computer application packages written in VBA (Visual Basic for Application) in the Excel
environment. The presented methodology significantly expands the number of braking process parameters used to
analyze the braking efficiency of freight cars based on the results of brake running tests: actual values of braking
coefficients and specific braking forces; actual values of brake shoes friction coefficients; actual values of wheel
and rail adhesion coefficients during braking; braking distances of freight and passenger trains on the level grade
and standardized slopes (- 6 %o and - 10 %o) for a given number of vehicles in the train, taking into account the
increase in braking force by train formation; deceleration of railcars and train during braking, as well as their
average values. The methodology for experimental studies of railway vehicles has been elaborated. The paper
focuses on the computational and experimental studies carried out on specimens of railway vehicles that are
currently in operation. Further development of the research framework for improving the efficiency of braking
systems of railway rolling stock is an urgent and important applied research problem, the results of which will be
particularly beneficial for the national machine-building sector and railway transport of Ukraine. Keywords: freight
car, braking distance, braking efficiency, real coefficient of pressing force, emergency braking, experimental study,
passenger car, specific braking force, modeling.
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Micue3Haxoa>KeHHS: maiinan Qeitepbaxa, 6yx. 7, Xapkis, XapKiBCchkuil p-H., 61050, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kaminna Muxaiino IBaHoBuY

2. Mykhailo I. Kapitsa

KBasigikanis: n. 1. u., npodecop, 05.22.07



Imentudikarop ORCID ID: 0000-0002-3800-2920

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUI1 IePKAaBHUII YHIBEDCUTET HAYKH i TEXHOJIOTIi

Kopg 3a €IPIIOY: 44165850

Micuesnaxomxeunﬂ: ByJ1. JlazapsHa, 6yn. 2, JHinpo, JHinposcbkuii p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

Muponexko Bikrop KimoBud

Muponeko Bikrop KimoBud

[llep6una Pozanis CrenaHiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



