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1. y,I[OCKOHaJIeHHH MeTOlIiB BM3HA4YEHHA OCHOBHUX ,HI/IHaMi‘-IHI/IX MMOKa3HUKIB MOTOPBAT'OHHOT'O PYXOMOTI'O CKJIaly Ha
CTafii IPOEKTyBaHHS

2. The methods improvement for determining the main dynamic parameters of motor-vehicle rolling stock at the
design stage

Pedepar:

1. ¥V 3B'43Ky 3 BIIDOBAJ’)KEHHAM B YKpaiHi Cy4aCHOIO PyXOMOTO CKJIa[ly MIBUAKICTb PYXy NACaKMPCHKUX I0i3[iB Ha
3ali3HMALAX YKpaiHU HEe3MiHHO 36inbuyeTbes. [1py 1bOMy BaXKJIMBOTO 3HaUY€HHS HAaOyBalOTh HAYKOBi JOCIIiIPKEHHS
CTIMKOCTi pyXOMOTO CKJIQ[ly IIPU MO0 PYCi 4K B IIPSIMUX, TAK i B KPUBOJIIHIMHUX AISTHKAX 3aJ1i3HUYHO] KOJIii.
BrBueHHs B3aeMOzii KOJIii Ta pyXOMOro CKJIaZly B IIPOLEC] eKCIIyaTalii 03BOJIUTh BCTAHOBUTU OCHOBHI IMHAMIYHI
MIOKA3HUKU 3 METOIO 3a0€e3Ie4eHHsI 6e3MeKU Pyxy. Y poboTi 0cob61Ba yBara NpuAiisieTbCsl BABHAYEHHIO PaMHUX Ta

HaIPaBJISIIOYMX CUJI TIPU PYCi pyXOMOTO CKJIaly PEHMKOBOIO KOJIi€l0, [0 Ma€e JOMYyCTUME BilXUJIEHHS Bifl HOpM



yTPpUMaHHS. 32 3Ha4€HHSIM [IUX CUJI BCTAaHOBJIIOIOTHCSI OCHOBHI IMHAMIUHI IIOKa3HUKM PYXOMOTO CKJIaJly, TaKi sIK
Koedil[ieHTH BEPTUKAJIbHOI Ta TOPU30HTAIbHOI AUHAMIKN Y 6YKCOBOMY i LIeHTPaJIbHOMY PECOPHOMY MiABilTyBaHHI,
KoediljieHT 3anacy CTiKOCTI Bifj X0y Kojieca 3 pelKu. B pe3ysbTati 4oro BU3HA4al0ThCsl AOMYCTUMI MIBUIKOCTI
PYXy PYXOMOTO CKJIaZly B 3aJIEXKHOCTI Bifi CTaHy PeMKOBOi KoJlii 3 MeTOI0 3abe3nedeHHs 6e3nexku pyxy. Haykosa
HOBM3HA OTPUMAaHMX PE3YJIbTaTiB: - BIEPLIE 3 BAKOPUCTaHHIM pO3p06JI€HOI NPOCTOPOBOi MaTEMATUYHOI MOei
BaroHa ausesb-1noizna JATKp-2 6yiu BCTaHOBJIEHI BeJIMYMHYU HAIIPABJISIIOUUX CUJL, SIKi IO3BOJISIOTH HA CTaii
IIPOEKTYBaHHSI OLiIHUTY CHUJIOBUI BIIMB PyXOMOTO CKJIaJly Ha PEHKOBY KOJIi10; - BIIE€plI€e [IPOBE€HO IIOPiBHIHHS
IVHAMIYHUX [TOKA3HUKIB au3esb-noizga JITKp-2 oTpuMaHux 3rifHO BUMOT HOPMAaTUBHUX JOKYMEHTIB, Ki OiOTh Ha
YkpaiHi Ta kpainax €sponencskoro Coray. [TopiBHSHHS IPOBENEHO 3 METOIO rApMOHi3allii BKa3aHMX HOPMaTUBHUX
IOKYMEHTIB; - PO3PO6JIEHO ITPOCTOPOBY PO3PAXyHKOBY CXEMY Ta MaTEMATU4YHY MOJIEJIb KOJIMBAaHb BarOHA AU3€JIb-
noizga IIMKp-2 3 ypaxyBaHHSIM HOT0 KOHCTPYKTUBHUX OCOOJIMBOCTEN, IO LO3BOJISIE BUBHAYATH IOTO OCHOBHI
IVHAMIi4Hi IOKa3HUKU TA iX 3aJIEXKHOCTI Bifl IBUIKOCTI PyXy Ta CTaHy PEVKOBOI KOJIii; - yIOCKOHAJIIEHO METO[,
BM3HAYEHHS HAIIPABJISII0Y0i CUJIM LIVISIXOM OJJHOYAaCHOTO ypaxyBaHHS IIOINEPEYHUX CUJI KPUIIA, @ TAKOXK KyTa HAXUJTY
HaIpaBJIsli04y0i CUJIY 10 BEPTUKAJIBHOI OCi, 110 A03BOJISIE HAOIM3UTY MaTeMATU4HY MOJI€JIb AU3€Jb-110i37a 10
BUKOPMCTAHHS B CYJIOBill 3a/1iI3HIYHO-TPAHCIIOPTHIN €KCIIEPTU3i NPU NPOBEIEHHI €KCIIEPTHUX NOCIiIKEHb.
Po3po6sieHa MaTeMaTUYHA MOZEJIb KOJIMBaHb BaroHa J13eJb-T10i3/1a 03BOJISIE IOCUTD JIETKO OyAyBaTh MEXaHi3M
3aJ1i3HUYHO-TPAHCIIOPTHOI IPUTOAM Yy BUNAIKaX CXOAY PYXOMOIO CKJIaJy 3 PEHKOBOI KOJIii. YpaxyBaHHS
0co6MBOCTEN KOHCTPYKLii BaroHa nu3esnp-1noizaa JITKp-2 B po3pobiieHiit MaTeMaTUYHINA MOZEJi J03BOJISIE TAaKOX
BM3HAYaTH OCHOBHI IMHaMIi4yHi I0Ka3HMKY O6e3I1eKu PyXy Ta MaKCMMaJIbHO JIOIIyCTUMI IBUIIKOCTI pyXy Ha eTarli
IIpoekTyBaHHs. OTpuMaHa METO/MKA BIIPOBAJI)KEHA B IPAKTUKY IIPOBEAEHHS CyJIOBUX 3a/1i3HUYHO-TPAaHCIIOPTHUX
eKkcnepTtu3s JIbBiBCbKMM HayKOBO-JOCJIIHUM iHCTUTYTOM CyJOBUX eKciepTu3 MiHicTepcTsa 1ocTuii Ykpainu (sin
20.03.2019 p.), mmig yac peMOHT Ta MOAepHi3aLlii pyxoMoro ckiany JIbBiBCbKUM JIOKOMOTUBOPEMOHTHUM 3aBOJIOM
(Biy 12.03.2019 p.) Ta Ipy BU3HAUEHHI Ha €Talli IPOEKTyBaHHS ONTUMAaJbHUX [lapaMeTpiB MifBilllyBaHHS HOBUX THUIIIB

pyxomoro ckinany KprokiBCcbkuM BaroHoOyiBHMM 3aBogoM (Bif 21.03.2019 p.).

2. Due to the introduction of modern rolling stock in Ukraine, the speed of passenger trains on the railways of
Ukraine increases considerably. At the same time, scientific studies of the stability of rolling stock during its
movement, both on the straight and on the curvilinear sections of railway track become important. The study of
the interaction of track and rolling stock in the course of operation will allow to establish the main dynamic
parameters in order to improve safety traffic. In the work, special attention is paid to determining frame and
guiding forces while rolling stock movement on rail track with tolerance deviation from the maintenance rules.
According to the values of these forces, the most important dynamic parameters of rolling stock are determined,
such as the coefficients of vertical and horizontal dynamics in the axlebox and central spring suspensions, the
coefficient of stability against wheel derailment. As a result, the admissible speeds of rolling stock are determined,
depending on the technical condition of rail track, with the purpose of ensuring safety traffic. Scientific novelty of
the obtained results: - for the first time, with the use of the developed spatial mathematical model of a car of diesel
train DPKr-2, the guiding force values have been determined that allow to estimate the force influence of rolling
stock on railway track at the design stage; - for the first time, the comparison of dynamic parameters of diesel-
train DPKr-2 has been conducted according to the requirements of normative documents, which are valid in
Ukraine and the European Union countries. The comparison is carried out with the aim of harmonizing these
normative documents; - the spatial analysis scheme and the mathematical model for the calculation of DPKr-2
diesel train car oscillation have been developed with the consideration of its design features, which allows to
determine its main dynamic parameters and their dependence on the speed of train car movement and railway
track condition; - the method of determining the guiding force is improved by simultaneous consideration of
transverse forces of the creep, as well as the inclination angle of the guiding force to the vertical axis, which allows
to approximate the mathematical model of the diesel train to real conditions of loading. The practical significance
of the developed methodology lies in the possibility of its use in forensic railway-transport expertise in conducting
expert investigations. A mathematical model of oscillations of the car of diesel-train has been developed which



makes it quite easy to build a train accident mechanism in cases of rolling stock derailment from a track. Taking
into account the design features of the diesel-train car DPKr-2 in the developed mathematical model also allows to
determine the main dynamic indicators of traffic safety and the maximum allowable speeds at the design stage.
The resulting technique has been introduced into the practice of conducting forensic railway-transport expertise
of the Lviv Scientific Research Institute of Forensic Science of the Ministry of Justice of Ukraine (from 20.03.2019),
while repairing and modernizing rolling stock of the Lviv Locomotive Repair Plant (from 12.03.2019), determining,
at the design stage, the optimal parameters for suspending new types of rolling stock of the Kryukiv Railway Car
Building Works (from 21.03.2019).
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