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AHOTANIA

Jlana xBamidikariiitna pobora Bkitouae B cebe 10 cnaiimiB mpesenramnii, 100 apkymris
NOSICHIOBAJIFHOI 3anMCKH (hopMmaTy A4, 1m0 BKIovae 28 pucyHkiB, 14 Tabmuib, 44 miTepaTypHuX
JoKepena.

Kirouosi CJIOBA: CUTIKUA BAHTAX, HAIIIBBAI'OH, BIBPAILIA,
BUBAHTAXEHHS, MATEMATHUYHA MO/IEJIb.

O0’ekTOM JIOCHIDKEHHS € TIPOLIEC BUBAHTAXEHHS CHUIKUX BaHTAXIB BIAKPUTOTO
30epiraHHs 3 HaMBBAaroHiB IUISIXOM 3aCTOCYBaHHS BIOpaLIMHUX pO3BaHTAKyBaJIbHUX MAIUH.

MeTtor0 T0CIiIKEHHS € CTBOPEHHS HOBOI BiOpalliifHOT po3BaHTa)KyBaIbHOI MAIIIMHHM, SKa
0 103BONWIA TIABUIIUTA €(EKTUBHICTH BHBAHTAXXCHHSI CUIIKUX BAHTAXIB 3 HAIIBBAroOHIB
HE3aJIeKHO BIJl IX KOHCTPYKTUBHUX OCOOJIMBOCTEM.

HaBeneni anani3 crmoco0iB BUBaHTaXEHHS CUITKWX BaHTaXKIB 3 HaIlIBBAarOHIB, PO3TJISHYTI
Cy4YacHi TEXHIYHI 3aCO0M JJIT BUKOHAHHS IIHOTO TPOIIECY.

Bukonanuii aHamiz BIIOMHX MaTEeMaTUYHUX MOJEJNEH mpolecy BiOpaliitHOro
BUBAHTAKEHHS CHUIIKMX BaHTaXI1B 3 HAMIBBArOHIB Ye€pe3 HUKHI PO3BAHTAXKYBAJIbHI JIIOKH,
BU3HAuUEHI iX Hemoniku. Ha 6a3i mporo aHamizy 3amporoHOBAHO HOBY MaTeMaTHYHY MOJEIb
B1OpaIlIifHOTO BUBAHTA)XEHHS CHUIIKMX BAaHTAXKIB 3 HaIIBBAroHIB, sika OIBII TOYHO Big0Opakae
peanpHui epedir Hboro Mporecy.

3anponoHoOBaHa HOBAa KOHCTPYKIIisI HABICHOI YHIBepcalbHOI BIOpaliitHOI MalIMHU AJis
BHUBAHTA)KEHHS CUIIKMX BAaHTAXIB 3 HAIIBBArOHiB.

BuxoHaHi po3paxyHKHM OCHOBHUX BY3JIB Ta MEXaHI3MIB 3alpONOHOBAHOI MAaIIMHH,
pO3paxoBaHU €KOHOMIYHHI e(DEeKT BiJ] BIPOBAKEHHS PE3YIbTATIB MPOBEACHUX JOCIIKEHbD.
PosrnsiHyTi mUTaHHS OXOpPOHM TMpalli Ta Oe3lneka B HAI3BHYAWHMUX CHUTYAIlsIX I dYac
eKCIUTyaTallii 3aImporOHOBaHOT MAIIIMHH.

ABSTRACT

This qualification work includes 10 presentation slides, 100 pages of A4 explanatory note,
including 28 figures, 14 tables, 44 references.

Keywords: BULK CARGO, GONDOLA CAR, VIBRATION, UNLOADING,
MATHEMATICAL MODEL.

The object of the study is the process of unloading bulk cargo from open storage half-cars
using vibrating unloading machines.

The aim of the study is to create a new vibrating unloading machine that would increase
the efficiency of unloading bulk cargo from gondola cars regardless of their design features.

The analysis of methods for unloading bulk cargo from gondola cars is presented, and
modern technical means for performing this process are considered.

An analysis of known mathematical models of the process of vibratory unloading of bulk
cargo from gondola cars through lower unloading hatches has been performed, and their
shortcomings have been identified. Based on this analysis, a new mathematical model of
vibratory unloading of bulk cargo from gondola cars is proposed, which more accurately reflects
the actual course of this process.

A new design of a universal vibratory machine for unloading bulk cargo from gondola
cars is proposed.

Calculations of the main components and mechanisms of the proposed machine have been
performed, and the economic effect of implementing the results of the research has been
calculated. Issues of occupational health and safety in emergency situations during the operation
of the proposed machine have been considered.



Bucuosku

1 Ha ocHOBI MpOBENECHOr0 aHajizy CyYacHUX CHOCOOIB 1 KOHCTPYKIIIH
MIPUCTPOIB ISl BUBAHTAKEHHS CUITKMX BAaHTaXIB 3 HAIBBAroHIB BCTAHOBJICHO, ITIO
YKOJICH 3 BIJOMHUX 3aC001B JJI1 BUBAHTAKCHHS CUIIKMX BAaHTAXKIB 3 HAIIBBaroHiB HE B
MOBHIM Mipi 3a0e3nedye BIAMOBIIHICTh IMPOIECY BHBAaHTAKEHHS IIUX BaHTaXIB
BUMOTaM YMHHUX HOPMATHUBHUX JTOKYMEHTIB.

2 BcTaHOBIEHO HAHOUIBII IEPCIEKTUBHUM TUIT TPUCTPOIB JIsI MEXaH130BaHOTO
BUBAHTA)KCHHS CUIIKMX BaHTAX1B 3 HaIlIBBaroH1B — BiIOpariiiHi MamuHu O0OKOBOT ii.

3 TIlpoBeneHO TEOPETUYHI AOCHIKEHHS MPOLECY BUBAHTAXKEHHS CHUIIKUX
BaHTAXIB 3 HamiBBaroHiB. Po3po0jeHO MareMaTuyHy MOJIeJb Ta JOBEJCHO, IO
3aIpOTIOHOBaHA MaTEeMaTHYHA MOJENb OUTBIIT TOYHO OMHUCYE TPOIEC BUBAHTAKEHHS
CUIIKMX BAaHTAXKIB 3 HAITIBBArOHIB y OPIBHSAHHI 3 ICHYIOUOK MaTEMATUYHOIO MOJEILIIO.

4 3anponoHOBAHO HOBY KOHCTPYKIIIO HaBICHOI YHIBEpCaJbHOI BiOpariiiHol
MaITuHU JIJI1 BUBAHTAKCHHS CHUIIKMX BAaHTaXIB 3 HAIMIBBArOHIB Ta JOBEACHO, IO Y
MOPIBHSHHI 3 ICHYIOYMMH HaKJIQJHUMU BIOpOMAaIIMHAMHU E€KOHOMIYHUN €(eKT Bia
BIIPOBAPKEHHSI 3aIPONIOHOBAHOI BIOPOMAIIMHU CTAHOBUTUME OJIM3BKO 2,8 MIIH. TpH
npotu 0,5 MITH. y icHyt04O0i BiOpomaiinau. ExoHoMiuHu eekT gocaraerscs B cepi
eKCIUTyaTallii MUITXOM 3MEHIIIEHHS K KalmiTalbHUX, TaK 1 eKCIUTyaTallliHUX BUTpAT.

5 BukoHnaHuii aHamni3 yMOB Ipali nepcoHaty, 3aIpolOHOBaH1 3aX011 3 OXOPOHH
mparli K MiJ 9ac eKCIuTyaTallii 3ampornoHOBaHOi BIOpOMAIIMHU, PO3POOJICH] 3aX01u
mo/10 Oe3MeKr TepCcoHady MPU BUHUKHEHHI HAI3BUYAMHUX CHUTYaIlill, pO3TJISHYTI

MUTAHHS MOXKEXKHO1 0e3MeKku 00’ €KTa BIPOBAKEHHS 3aIIPOTIOHOBAHOT BIOPOMAIITHUHHU.
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