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Pedepar:

1. Inceprauis NpucBgI4Y€Ha aKTyaJlbHOMY [IMTAHHIO MiIBULIEHHS MilIHICHUX XapaKT€PUCTHUK JOBrOOAa3HUX BaroHiB
nnat@opM. [171s1 BU60PY NepCreKTUBHUX KOHCTPYKTUBHUX PillleHb Ta BU3HAYEHHS PalliOHAJIbHUX [1apaMeTPiB
Cy4yaCHHUX BaroHip-nsaaT(opM BUKOHAHA Kiacudikallis BaroHiB-1aaTdopM [1J1s IepeBe3eHHS KOHTEMHEPIB 3 METOIO
aHaJsi3y CBiTOBOTO JOCBiAy BUPOOHULTBA IIaT(GOPM. PO3IJISIHYTO KOHCTPYKTUBHE BUKOHAHHS €JIEMEHTIB pam
Cy4yacHUX BaroHis-msaTdopM. Po3risHyTi 3axonu 11 3MeHIIeHHs KoedillieHTa KOHLeHTpallil Halpy>KeHb B
eJIeMeHTaxX KOHCTPYKLL, sIKi HeOOXiJJHO BpaxOByBaTU I1IpY BUPOOHULITBI 1OBro6asHux mniaatdopm. [Iposenennit
aHaJli3 NOIIKOIPKEHb TOBro6asHux niaaTdopm. BecraHosieHi GakTopy, sIKi CyTTEBO BILJIMBAIOTh HA MiLIHICTDb
KOHCTPYKLii 10Bro6asHoi niaardopmu. CTBOpeHa Npoleaypa OLiHIOBAaHHS HANIPY>KE€Hb B paMi JOBro6a3HOro BaroHa-
n1aTdOpPMU B 3aJI€KHOCT] Bifl pi3HUX BU/iB KOPMCHUX HaBaHTaKe€Hb (KOHTEMHEPiB, TpyO i T. [1.) Ta po3pobIeHn
METOJ], yTOUYHEHOI OLIiHKY KoedillieHTa 3anacy oropy BTOMi B 3aJIE>XKHOCTI BiJi KOHCTPYKTHMBHOIO BapiaHTy paMu
IOBro6a3HOro BaroHa-maaTGopmMu. YI0CKOHAJIEHO MaTeMaTUYHY MOJeJIb HAllPY>KeHO-Ae()OPMOBAHOTO CTAHY
BaroHa-1msaTdOpMHU B YaCTHHI GOPMYyBaHHS PO3PaXyYHKOBUX HaBAHTAKEHb 3aJIEXKHO Bif 30yIpKEeHb 3 CTOPOHU KOJIii,
sIKa J103BOJISI€ MiJBUIIATY JOCTOBIPHICTh BU3BHAYEHHSI HAIIPY>KE€Hb B €JIEeMEHTaX HeCy4oi KOHCTPYKLii JOBr06a3HIo
BaroHa-njaaTopMu. YIOCKOHAJNIEHa MaTeMAaTUYHA MOZEeJIb IPOCTOPOBUX KOJIMBAaHb IIJIAT(POPMY, SIKA Ha BiIMiHY Bif,
ICHYIOUMX MOJIE€JIEN NO3BOJISIE OLIHIOBATU PA30M 3 JUHAMIYHMMU [IOKA3HMKAMU U MIlIHICHI BJIACTUBOCTI.
TeopeTnyHO NiATBEPIKEHO NOLiNBHICTh 3aCTOCYBAHHS 3aIIPONIOHOBAHUX TEXHIYHUX PilIEHb IOA0 YAOCKOHAIEHHS
KOHCTPYKIii JOBro6azHoro BaroHa-1miaaTGopMy Ta KOHCTPYKTUBHUX 3MiH, SIKi J03BOJISIIOTh 3MEHIINTY HAIIPY>KEHHO-
IedOpMOBAHUI CTaH €JIEMEHTIB JOBrOOA3HOrO BaroHa-MaaTGOPMHU Ta MOKPALIUTU HOTO MIlJHICHI XapaKTepUCTUKU.
Anaii3 pes3yJbTaTiB eKCIIepUMeHTaIbHUX JOCIiIPKEeHb Ta iX 3370BijIbHA 301KHICTh 3 pe3ysIbTaTaMU TEOPETUYHUX
JOCJIiZIPKEHDb BKa3ylOTh HA a/IEKBaTHICTh MATEMATUYHUX MOZEJIEN HANIPYKEHO-4,e(POPMOBAHOI0O CTaHy Ta

IIPOCTOPOBUX KOJINBAHb I'UIaTCbOpMI/I.

2. The thesis is devoted to the topical issue of improving the strength characteristics of long-wheelbase platform
cars. To select promising design solutions and determination of rational parameters of modern flat cars made
classification wagons-platforms for transportation of containers for the purpose of the analysis of world
experience of production of platforms. Reviewed the structural performance of the frame elements modern flat
cars. Measures to reduce the stress concentration factor in the structural elements to be taken into account in the
production of long-wheelbase platforms are considered. The analysis of damages of long-wheelbase platforms is
carried out. The factors that significantly affect the structural strength of the long-wheelbase platform are
established. A procedure for assessing stresses in the frame of a long-wheelbase platform car depending on
different types of payloads (containers, pipes, etc.) has been developed and a method of a refined assessment of
the fatigue resistance reserve factor depending on the structural version of the long-wheelbase platform frame has
been developed. The mathematical model of the stress-strain state of the car-platform in part of the formation of
the calculated loads depending on the disturbances from the path, which allows to increase the reliability of the
determination of stresses in the elements of the load-bearing structure of the long-wheelbase platform, has been
improved. An improved mathematical model of the platform spatial oscillations, which, unlike the existing models,
allows to evaluate strength properties together with dynamic parameters. Theoretically, the expediency of the
proposed technical solutions for improving the design of the long-wheelbase platform car and structural changes
that reduce the stress-strain state of the elements of the long-wheelbase platform car and improve its strength
characteristics is confirmed. Conformity assessment of construction of the frame of the carriage requirements
"Standards ..."I and III modes, impact mode and repair modes was carried out by way of the comparison of the
calculated equivalent stresses with the allowable ve-masks in accordance with the "Standards...". A specific stress-
strain state of frame car for I and III, re-presses, regime collisions, and the repair modes pcimci two jacks. The
values of equivalent stresses obtained during calculation and static tests are given. In the fourth section, the
calculation of the frame elements on the second for the case of the maximum permissible loads in sections with a
high level of alternating stresses. Static stresses from the weight of the bruto wagon were obtained from the finite
element calculation using ANSYS software. The calculation is carried out according to four variants of loading, at



which we have the greatest bending moment, determined in terms of strength. A certain stress-strain state of the
car from the action of the gross weight force and the fatigue resistance factor in the areas in which the fracture
occurred during the bench tests. When carrying out bench tests of fracture were detected in two areas: in the
section I-1in the area of termination pads and in the section III-III ridge of javorniky-two beams at the slits for a
horizontal lever brakes. A certain stress-strain state of these zones when loaded with two 40-foot containers. The
calculation results are presented. The values obtained coefc-NTA stock fatigue resistance is less valid [n] = a 1.5.
Strengthening of zones of destruction is carried out. For the fracture zone in the section I-I, an overlay on the
lower belt was removed, which allowed to reduce the stress concentration near the seam and reduce the
concentration coefficient from 5.0 to 2.5. For the fracture zone along the window in the section III-III, the transfer
of the butt joint of the reinforcing rim to the zone with lower voltages was carried out, which allows to reduce the
stress level from 66.1 MPa to 5.1 MPa. The calculation of fracture zones for fatigue resistance is carried out. Positive
results were obtained Analysis of the results of experimental studies and their satisfactory convergence with the
results of theoretical studies indicate the adequacy of mathematical models of the stress-strain state and spatial
oscillations of the platform.
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