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1. 3HM>KEHHS NOIIKOIKYBAHOCTI JIMTUX O0KOBUX PaM Bi3KiB BAHT)KHUX BAaroHiB MIJIIXOM KOHCTPYKTABHO-

TEXHOJIOTIYHOTO YAOCKOHAJIEHHS

2. Damage reduction of the cast side frames of freight car bogies by structural and technological improvements

Pedepar:

1. Incepralito NpUCBSIYEHO 3HIKEHHIO [TIOMKOAKYBAHOCTI JINTUX OOKOBUX PaM Bi3KiB BAHTaKHUX BaroHiB.
3anpornoHOBaHO KOMIJIEKCHUH MifIXiT], OLiHIOBaHHS CUJI, Ail0YMX Ha GOKOBY paMy Bi3Ka BAaHT)KHOT'O BaroHa Ha
KPUBUX JiISIHKaX KOJIii, IKUI J03BOJISI€ IPOBOJUTH JLOJATKOBY NIEPEBIPKY MILIHOCTI B 30Hi BHYTPIITHBOTO KyTa
OyKCOBOTO IIPOPi3y, & TAKOK TEOPETUYHE OOI'PYHTYBAHHS 111070 BIIJIMBY OOKOBUX KOHTAKTHUX [10BEPXOHb KOPILYCY
OyKCU Ha KOHCOJIbHY YaCTHHY 60KOBOI pamMu Bi3Ka BAaHTa)KHOTO BaroHa IMifi 4ac IIPOXOJKEHHS NPSIMUX Ta KPUBUX
IiJITHOK KOJIii. 3alpONIOHOBAHI Y,0CKOHAJIEHi KOHCTPYKILii 60KOBOI paMu Ta KOPIIyCy OYKCH JJO3BOJISIIOTh 3HU3UTU
HEraTUBHUM BIIJIMB KPYTUJIbHUX Ta 3TMHAJIbHUX MOMEHTIB Ha BHYTPILIHI¥ KyT 6yKCOBOTO IIPOPi3y, TUM CaMUM
BUPIIIMTY IMTAHHS OO0 3/1aMiB O0KOBUX paM Bi3KiB BaHTaXHUX BaroHiB B eKCILIyaTallii. YI0CKOHaleHO
CKiHYE€HHO-€JIEMEHTHI MOeJli /1711 BUBHAaYE€HHS XapaKTePUCTUK MIilIHOCTi paMu 60KOBOI Bi3Ka BaHTa’)KHOTO BaroHa,

SIKi 03BOJISIIOTH MiJBUIIUTY JOCTOBIPHICTb BU3BHAUEHHSI JIOKQJILHOTO HANIPYy>KeHO-11e(POPMOBAHOTO CTaHY B



He6e3MevYHNX 30HaX JIUTOI [IeTasli 3a paXyHOK YTOYHEHHS CXeM HaBaHTaKeHHS JIeTaJli, a TAKOX I00YLOBU
PO3paxyHKOBHUX Mojiesiell 32 HOMiHaJIbHUMY PO3MipaMy KPeCJIEHUKIB 3 IIOJaJIbIIMM PaljiOHAJIbHUM PO3OUTTSIM
OTPUMAaHUX MOJleJieN Ha CKiHUEH] eJIeMEHTH B 3aJI€XKHOCTI Bifl 0COOJIMBOCTEM KOHCTPYKLi By3JliB JINTUX JleTasei.
TeopeTnyHO NiATBEPIKEHO AOLiNbHICTE 3aCTOCYBAHHA 3alIPONIOHOBAHUX TEXHIYHUX PilllEHb 100 KOHCTPYKIIi
OOKOBOI paMu Bi3Ka BAHTa)KHOI'O BaroHa Ta KOPIyCy OyKCH, Ki JJ0O3BOJISIOTh 3MEHIINTH BIVIUB KPYTUJILHUX Ta
3TMHAaJIbHUX MOMEHTIB Ha BHYTPILIHIl KyT 6YKCOBOTO IPOPi3y Iif 4ac pyxy BaHTa)KHOTO BaroHa Ha KpUBUX JiISTHKaX
KOJIii. BUKOHaHi eKCllepMMEHTAalbHI JOCIII)KEHHS W00 3MiLIHEHHS IOBEPXOHb TEPTS JIMTUX AeTaJlel Bi3Ka
BaHTAKHOTO BaroHa BKa3ylOTh HA JIOLIJIbHICTb 3aCTOCYBAaHHS METOJy TOBEPXHEBOTO IJIa3MOBOTO 3arapTyBaHHS [J1s1

36iJIbIIEHHSI MiITHOCTi TOBEPXOHb TEPTSI INTUX AETaJIel Bi3Ka BAHTAXXHOTO BaroHa.

2. Dissertation is devoted to reduction of damage to the cast side frames of freight car bogies. A comprehensive
approach to the assessment of the forces acting on the side frame of a freight car bogie on the curved track, which
allows to carry out additional strength checks in the area of pedestal opening inner corner, as well as the
theoretical underpinning of the axle box body side contact surfaces effect on the overhang of the freight car side
frame while passing straight and curved track sections is offered. The proposed improved design of the side frame
and axle box body can reduce the negative impact of twisting and bending moments at the pedestal opening inner
corner and solve the problem associated with the kinked side frames of freight cars in operation. Finite element
models are improved to characterize the strength of the freight car frame side, that will increase the accuracy of
the determination of the local stress-strain state in hazardous areas of molded part by clarifying of the schemes
for application of loads to the details, as well as the construction of computational models for the nominal size of
the drawings followed by a rational partition of the obtained models into finite elements, depending on the
features of a design of cast parts units. Theoretically, it confirmed the feasibility of the proposed technical
solutions regarding the design of the freight car side frame and axle box body, which can reduce the effect of
twisting and bending moments at the inner corner of pedestal opening while moving freight car on curved
sections of track. Completed experimental research on friction surface hardening of freight car cast parts point at
the feasibility of the surface plasma hardening method to increase the strength of the friction surfaces of freight
car bogie cast parts. It proved the feasibility of the proposed technical decisions made on the basis of technical and
economic analysis.
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