VIIK: 629.02
C.C. Mamuie

CTBOPEHHS CYYACHUX KOHCTPYKIIII1 BAT OHIB-
3EPHOBO3IB

YkpalHChKU Iep’KaBHUH YHIBEPCUTET HAYKHU 1 TEXHOJOTIH

AHoTauis

Po3BuTOK TeXHIYHMX 3acO0IB 3aJI3HUYHOTO TPAHCIIOPTY HEPO3PUBHO MOB’SI3aHUI 3 PO3BUTKOM €KOHOMIKH Ta
i3 TIONMUTOM Ha TMOCJIYTH 3 MEpeBe3eHHs BaHTaxiB. OCTaHHI POKH iCHy€ CTaOUIbHA TEHACHINS 10 301IbIICHHS
MONKUTY Ha MEPEBE3CHHs 3epHa Ta 3€PHOBUX BAHTAXKIB 3aJI3HMYHUM TPAHCIOPTOM, XO04Ya KOHKYPEHIIsS 3 OOKy
ABTOMOOIBHOTO TPAHCHOPTY 3aJMIIAETHCS. [lepeBaru 3ayi3HUYHKX MEepeBe3eHb 3E€PHOBUX BaHTaXiB Oe3MepedHi
i e He TITbKA MOXJIMBICTh IEPEBE3CHHS 3HAYHUX OOCSATIB BaHTAKIB 32 KOPOTKMN mepion dvacy, a i
EKOJIOTIYHICTh Ta eHeproz0epekeHHSA. YIOCKOHAIEHHS ICHYIOUMX KOHCTPYKIIA BAaHTa)XHUX BaroHiB Ta
CTBOPCHHS HOBUX KOHCTPYKIIN BaroHiB BifOYBAa€ThCs, SIK BiZIOMO, 3 YPaxXyBaHHIM MEPEAOBUX TEXHIYHUX PillICHb
Ta TEXHOJOTiH MammHOOynyBaHHS. TOMy, 3yCHIIIA KOHCTPYKTOPIiB Ta TOCITIJHUKIB HANPABICHO HA CTBOPCHHS
CYYacHUX KOHCTPYKLIH BaroHiB-3¢pHOBO3IB, IO MiATBEPKY€E aKTYaIbHICTb JAHOTO HAIPSMKY IOCITIKeHb. B
pOoOOTI HaBEJICHO aBTOPCHKI TEXHIUHI PIIMIEHHS 13 CTBOPEHHS CyYaCHHX KOHCTPYKIIH BaroHIB IS MEpeBe3CHHI
3epHa, MPOBEJICHO MATEHTHI MJOCIIJUKEHHS Ta PEECTpallis BIACHUX IATEHTIB Ha pO3poOJieHI IHHOBaLilHI
KOHCTPYKLIi BaroHiB-3epHOBO3iB. Pe3ynpTaTi poOOTH NPONOHYETHCS aBTOPOM [0 BHKOPUCTAHHS Ha
MaIIMHOOYAIBHUX I IIPUEMCTBAX.
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TEXHIYHI pillIeHHS.

Po3BuTOK TexHIYHUX 3aCO0IB 3ali3HMYHOTO TPAHCIIOPTY HEPO3PHBHO IIOB’SI3aHUA 3 PO3BUTKOM
HaIllOHAJIbHOT €KOHOMIKH Ta i3 KOH FOHKTYPOIO Ha IOMHUT 3 MOCIYT Ha MEpeBE3CHHS BaHTaXiB, 5K Y
BHYTPILIHBOMY, TaK i y MbKIep>KaBHOMY crioiydeHHi. OCTaHHI pOKH cKjanacs cTalOinbHa TEHAEHLsS
70 30UTBIICHHS TONUTY HAa MEPEBE3CHHS 3€pHA Ta 36PHOBHX BAHTAXIB 3aJi3HUYHUM TPAHCIIOPTOM,
X04a KOHKYPEHIIisi 3 00Ky aBTOMOOITFHOTO TPaHCIIOPTY 3aIMIIAEThCS. | 11e He TUTbKU TIepeBEe3eHHS 10
MOpPCBHKHMX a00 pIYHUX MOPTIB JUIsS NEpeBAKM 3€pHA Ha CyJHA, a W NepeBe3eHHS 4epe3 KOPAOH y
HanpsMKy €Bponeiicbkoro Coro3y, 3HOB-TaKH, 4epe3 «CyXi MOPTH» Ta TEPMiHAIU AJS TEepeBalIKu
3epHa 3 BaroHiB Koumii 1520 MM Ha BaroHu eBporieiicbkoi kouii 1435 MM abo Ui MepecTaHOBKH
BaroHiB Ha BI3KM 3 KOJICHUMHU NTapaMu €BPOIECHCHKOTO CTaHIAPTy IIUPUHHU KOJII.

[lepeBaru 3ami3HUYHHUX MEepPEeBE3eHb 3€PHOBHX BAaHTAXKIB Oe3mepedHi i 1e He TITbKH MOXIJIHMBICTH
MIEPEeBE3CHHS 3HAYHUX OOCSTIB BaHTaXiB 32 KOPOTKWHU Mepioj dYacy, MI0 MOTPiOHO IJii BYACHOTO
3aBaHTAXKEHHSI CYJICH B MOpTaX, a # WOTO BHCOKA EKOJIOTiYHICTh y TOPIBHSHHI 3 BEJIWKOBAarOBHMH
aBTOMOOUTAMH Ta €HepPro30epekeHHS 3aBISKH  eJeKTpU(IKOBaHWM  TUISTHKAM  3aJli3HUIb.
YIOCKOHAJIEHHs ICHYIOUMX KOHCTPYKLIM BaHTa)KHUX BaroHiB Ta CTBOPEHHS HOBUX KOHCTPYKLIiH
BaroHiB BiJIOYBa€ThCs, K BiZIOMO, 3 YpaxyBaHHSM IEPEJOBUX TEXHIYHUX PIllleHb Ta TEXHOJIOTIH
MaIIMHOOYyBaHHs. Y 3B’SI3KYy 3 [IUM, 3YCHIUIL KOHCTPYKTOPIB Ha MalIMHOOYIBHHUX MiJIPHEMCTBAX
Ta AOCIIJHMKIB 3 HAYKOBHX YCTAaHOB HAIpaBJIEHO HAa CTBOPEHHS CY4YaCHUX KOHCTPYKLiil BaroHiB-
3€pHOBO3IB, IO MATBEPKYE AKTYaIbHICTh JAHOTO HANPSAMKY JOCHiKeHb [1-7]. AxTyaibHiCTH
3aCTOCYBaHHSI CyYaCHUX TEXHIYHUX pillleHb NMPH CTBOPEHHI HOBHX KOHCTPYKIIIH BaroHiB-3epHOBO3IB
00yMOBIIIOETBCA TAKOX 1 €KOHOMIYHMMH (PaKTOpaMHu, TOMY IO 1HHOBALilHI KOHCTPYKLii BaroHis
MaroTh OyTH MEHII 3aTPATHUMHM IPU €KCIUTyaTalii Ta PEMOHTI.

[lepen BUKOHAHHSIM OCHOBHHUX JIOCJIIHO-KOHCTPYKTOPCHKHX POOIT aBTOPOM OYJIO IPOBEICHO
MATeHTHI JOCIIKCHHS Ta aHalli3 HAyKOBO-TEXHIYHOI JIITEpaTypyd 3a HaNpsSMKOM JIOCIIKEHb.
Bussneno Oinpmie 50 TeXHIYHMX pilleHb, IO IOB’A3aHI i3 CTBOPEHHSAM KOHCTPYKIIiH BaroHiB-
3epHOBO3IB Ta iX CKJIAJOBUX YacTWH Ta Mi/IFOTOBJICHO BIAMOBIIHWI NareHTHUH (HopMyJsip, WO €
CKJIaJIOBOT YaCTHHOIO TIOBHOT'O KOMIUIEKTY KOHCTPYKTOPCBHKOI JIOKYMEHTAI[il Ha HOBY KOHCTPYKIIO
BaroHy-3¢pHOBO3y. ABTOpPOM BH3HaueHO Oinbiue 70 JpKepen HayKOBO-TEXHIYHOI JITEPaTypH ILIOAO
JOCHI/DKEHB 3 YAOCKOHAJICHHS iICHYIOUHMX Ta CTBOPEHHS HOBUX KOHCTPYKIIiH BaroHiB-3epHOBO3iB.



OCHOBHI JOCIITHUITBKI Ta HAYKOBO-IOCHIMHI POOOTH 13 CTBOPEHHS CYYaCHHX KOHCTPYKIIIHA
BaroHiB-3¢pPHOBO3IB TMPOBOJIIIMCS 32 y4acTIO aBTOpa y SIKOCTI BHKOHABIA Ha Kadeapi BaroHiB Ta
AKOCTI MPOAYKUil YKpaiHCHKOTO AEP:KaBHOTO YHIBEPCUTETY 3alli3HUYHOTO TPAaHCTIOPTY (M. XapkiB) Ta
Ha Kadenpi BaroHiB YKpaiHCHKOI'O JAEPKaBHOTO YHIBEPCHTETY HayKd i TexHoiorid (M. JHimpo).
ABTOpPCHKHM KOJIEKTHBOM ITiITOTOBIIEHO IIUTy Cepit0 HAyKOBUX ITyOJiKaliil Ta MaTeHTiB Ha BUHAXO/IH,
1110 BiZ0OPa)ar0Th OCHOBHI Pe3yJIbTaTH MPOBEACHUX MOCIiIKeHb [1-7].

[lix 4yac mpoBemeHHA MOOCTIMXEHb pPO3POOJIEHO OpUTiHANBHI KOHCTPYKTOPCBHKI pIllIEHHS 13
CTBOPEHHSI Cy4YaCHMX KOHCTPYKIIifi BaroHiB-3epHOBO3iB [4-7], 3ampoIOHOBAHO YIOCKOHATICHHS
KOHCTPYKLIT XOJOBHX YacTHH BaroHiB [3] Ta BHKOHaHO MaTeMaTH4HE MOJCIIOBAHHS JWHAMIKU
BaroHiB 3a JOMOMOIOI0 CTBOPEHOTO aBTOPOM OpPHUTIHAIBHOTO MPOTPAMHOTO KOMIUIEKCY ISt
BUKOHAHHS TEOPETHYHUX JIOCIIDKEHb IPOCTOPOBUX KOJHMBaHb PEHKOBUX eKimaxiB [2].

1o OCHOBHMX KOHCTPYKTHBHUX OCOOJIMBOCTEN 3alpOIIOHOBAHUX KOHCTPYKIIiH BaroHiB-3epHOBO31B
BIJHOCSTBCS OpHWTIHANBHI TEXHIYHI pIlICHHS 3 KOHCTPYKTHBHOTO BHKOHAHHS Ky30Ba Barouy,
MEXaHi3My PpO3BaHTKCHHs, 3aBaHTAXYBAIBHMX Ta pO3BAHTAXKYBAJbHHUX JIIOKIB, a TaKOX
TEXHOJIOTIYHOTO BUKOHAHHS OCHOBHUX HECIBHHX E€JIEMEHTIB KOHCTpPYKIlii OOKOBHX CTIHOK Ta Jaxy
Ky30Ba BaroHy. 3acTOCYBaHHS BUCOKOMIIIHUX CTaJlel NPH BUTOTOBJICHHI KOHCTPYKTUBHUX €JICMEHTIB
BaroHy-3epHOBO3Y JI03BOJIA€ JOCATTH 3MEHIIEHHS MacH Tapu BaroHy maibke Ha 10 %, mo 3Ha4HO
MOKpAIlye TEXHIKO-€KOHOMIYHI  XapaKTePUCTHKH, B TOMY UHCII CHpHUs€e  30LIBIICHHIO
BaHTa)XOMITHOMHOCTI BaroHy. [HHOBaIiitHI MaTepiaiy, MO0 BUKOPUCTOBYIOTHCA B KOHCTPYKITii Ky30Ba
BaroHy, notpeOyloTh W YHOCKOHAJICHHS TEXHOJIOTII 3BaplOBaHHA Ta MEXaHi4YHOI OOpoOKH uepes
30iMbIIeHH] MilnHOCHI BiacTuBocTi. OmNpalioBaHHS pPEXHMIB €JIEKTPO3BapIOBaHHs Ta MiAdip
3BapIOBAIBHUX MaTepialiB TaKOX € CKJIAJOBUMH €IMHOTO TEXHOJOTIYHOTO TPOIECY BUTOTOBICHHS
Cy4acHOTO BaroHy-3¢pHOBO3Y i BHKOHAHO 32 y4YacTi aBTOpa B 3arajlbHOMY KOMIUIEKCI TOCIiIHO-
KOHCTPYKTOPCBHKHX POOiT.

B pesymprari BUKOHAaHHS [JOCHIDKEHb 32 AaKTyaJbHOI TEMOIO JUIA  TPAHCIOPTHOTO
MaIIMHOOYAyBaHHS Ta 3aMi3HHYHOTO TPAaHCHIOPTY pPO3POOJIEHO aBTOPCHKI TEXHIUHI pIlIeHHS i3
CTBOPEHHS CY4YaCHMX KOHCTPYKIIIM BaroHiB JJIi TIEPEBE3CHHS 3€pHA, IPOBEICHO IATCHTHI
JIOCITI/DKEHHS Ta 3J[IHCHEHO PEECTPALlil0 BIACHUX MATEHTIB Ha PO3pOOJICHI 1HHOBAIliHHI KOHCTPYKIIT
BaroHiB-3epHOBO3iB. Pe3ynbratm  poOOTHM TPONOHYETHCS aBTOPOM 1O BUKOPDHCTaHHS Ha
MiANPUEMCTBAX TPAHCIIOPTHOTO MAITMHOOYTyBaHHS Ta Ha MiJIPUEMCTBAX 3a1i3HUYHOTO TPAHCIIOPTY,
a TakoXX TPU BUKIAJAHHI HABUAILHUX JUCIMIUTIH 3 KOHCTPYKIi PyXOMOTO CKJIaJy 3ali3HUIb Y
3aKJIaJax BUIIOI OCBITH.
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CREATION OF MODERN DESIGNS OF GRAIN HOPPER CARS

Abstract
The development of technical means of railway transport is inextricably linked with economic growth and
the demand for freight transportation services. In recent years, there has been a stable trend toward
increasing demand for the transportation of grain and grain cargo by rail, despite continuing competition
from road transport. The advantages of rail transportation of grain cargo are undeniable; they include not
only the ability to transport large volumes of cargo in a short time but also environmental friendliness and
energy efficiency. The improvement of existing freight car designs and the creation of new ones are, as is
well known, carried out with consideration of advanced engineering solutions and manufacturing
technologies. Therefore, the efforts of designers and researchers are focused on the development of modern
grain hopper car designs, confirming the relevance of this research direction. The paper presents the author's
technical solutions for creating modern grain car designs, patent research, and the registration of proprietary
patents for innovative grain hopper car structures. The author proposes the results of this work for
implementation at engineering and manufacturing enterprises.
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