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2. Improving the design of cast partsof two-axle freight car bogies

Pedepar:

1. Inceprauis NpucCBsiY€Ha MOJINIIEHHIO TEXHIYHUX XapPAKTEPUCTHUK Bi3KiB BAHT)K-HUX BArOHIB IJISIXOM
BJOCKOHAJIEHHSI KOHCTPYKIii IMTUX eTasell. 3anporoHoBaHa yHipikoBaHa KOHCTPYKIIist 6i4HOI pamu, siKa LO3BOJISIE
BUDPIIATY NIPO6JIEMY 3J1aMiB 6iYHMX paM Bi3KiB BAHTa)KHOT'O PYXOMOTO CKJIaJly B €KCILIyaTallii, a TAKOX 3a06€311e4nTH
PEMOHTONPUIATHICTD Bi3Ka 3a paxyHOK yHidikallii 33 MOHTR)KHUMU pPO3MipaMu 6i4YHOI paMu 11 HAAPECOPHOI 6ajyIKu
Bi3Ka HOBOTO (i3 30i7bIIEHNM JIO 25 TC HAaBaHTaKEHHSIM Ha BiCb) Ta IONIEPEeAHbOrO MOKOJTiHHS. YIOCKOHATIEHO
MaTeMaTUYHi MoJieJli HaBaHTa)KeH-H i CKiHUeHHO-eJIeMEeHTHi MoJiesIi TUTUX JeTajiel Bi3KiB 03BOJISIOTh
BpPaxOBYBaTU CUJIY TEPTS y By3JlaxX Bi3Ka, a TAKOXX BEPTUKAJIbHY ¥ TOPU30OHTAJIbHY KOPCTKOCTi PECOPHOTO
nigBimyBaHHs. MaTemMaTHYHa MOJ€JIb IPOCTOPOBUX KOJIMBaHb BAHTAXKHUX BaroHiB Ha BiIMiHY Bif, iCHYI0YMX

Mozesiel J03BOJIsIE OLIHIOBAaTY AUHAMIYHI TOKAa3HUKY 3 YPaXyBaHHSIM OCOOJIMBOCTI KOHCTPYKLii KJIMHOBOI CUCTEMU



raciHHs KOJIMBaHb ABOBICHOTO Bi3Ka BAHTAKHOTO BaroHa. [IpoBeieHO MOPiB-HAIBHUAN aHAi3 TEOPETUYHUX i
€KCIIepMMEHTaJIbHUX JIOCTIiI)KeHb JUHAaMIKU BaroHiB, 110 MTOKa3ye BUCOKY 301KHICTb pe3yJbTaTiB MaTeMaTUYHOTO
MOJI€JII0BaHHS IPOCTOPOBUX KOJIMBAaHb BaroHIB i JUHAMIYHMX BUIIPOOYBaHb AOCJiJHUX 3pa3KiB BaroHiB Ha
3aJII3HUYHMX KOJIiSIX 3araJbHOTO KOPUCTYBaHHSL. ¥ pe3ysbTaTi BUKOHAHHS TEXHIKO-€KOHOMIYHOTO OOI'PYHTYBaHHS
PO3pO6JIEHNX TEXHIUYHNUX PillleHb BU3HAYEHA JOJATKOBA YMCTA IOTOYHA BapTiCTh HA OJHY 6iYHY pamy Bif,

BIIPOBa KeHHS yHi(pikoBaHOi 6iYHOI pamu Bi3Ka.

2. Thesis is dedicated to improving the technical characteristics of the carriages of freight railcars by improving
the design of cast parts. The unified design of the side-frame, which allows us to solve the problem of breaks of
side-frame of bogie in opera-tion, and to ensure maintainability of the due to the unification on the mounting
dimen-sions of the side frame and bolster the new carts, increasing to 25 ton axle load and the previous
generations of bogie. Improved mathematical model of loading and finite-element models of castings parts allow
to take into account the friction forces at the nodes of bogie, as well vertical and horizontal stiffness of spring
suspension. Mathematical model of the spatial fluctuations of freight railcars in contrast to existing models allows
to evaluate the dynamic performance of the design with the wedge system damping of bogie. A comparative
analysis of theoretical and experimental investigation of the dynamics of railcars, featuring a high convergence of
the results of mathematical modeling of spatial oscillations of cars and dynamic testing of prototype railcars on the
railways. As a result of the feasibility of the developed technical solutions identified additional net pre-sent value at
one side frame from the introduction of a unified side-frame.
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