YkpaincbKkuii fep>kaBHUM YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY

Kadenpa «MammnoOyayBaHHS Ta TEXHIYHUNA CEPBIC MAILTUHY

[MPOEKTYBAHHA OBJIAJTHAHHA 10 I'YCEHMUYHOI'O TPAKTOPA

[TosicHIOBasIbHA 3aITUMCKA 1 PpO3paxXyHKH
710 JUIJIOMHOIO IIPOEKTY OakanaBpa

OI'T.00.00.00.000 I13

Po3pobuB ctynent rpynu 122-BKM-/123
cnemiansHOCcTi 133 — [amy3ese
MauHOOyIyBaHHS (poOOTY BUKOHAHO
CaMOCTIMHO, BIIMOBIAHO /10 IPUHIIUITIB
aKaJIeMIgHO1 TOOPOUECHOCTI)

Hanuno I'YJIAKOB

KepiBHUK: JOIIEHT, KaH/I. TEXH. HAYK
Annpiit EBTYIIEHKO

PenieH3eHT: NOLIEHT, KaH/. TEXH. HAYK
Henuc ®ACT

XapkiB — 2025



YkpaiHcbKuUil JepKABHUN YHIBEPCUTET 3aJi3HUYHOTO TPAHCIIOPTY

dakyabTeT Oy/IiBEIbHUN

Kadeapa «MammuoOyyBaHHS Ta TEXHIYHUN CEPBIC MAIIIMH)

PiBeHb BHIIOT OCBiTH: Tepinii (OaKaIaBPChKUIA)

CrenianabnicTb: 133 «["any3eBe MammHOOy 1yBaHHS

OcgitHs nporpama: «byiBenbH1, KOJiiiHI, TIpHUY1 Ta HA()TOTa30IPOMHUCIIOBI

MaIITHHID
SATBEPKXYIO
3aBigyBay kadeapu,
npodecop, 1-p TEXH. HAYK
4~ =7 Cepriii BOPOHIH
«12» tpaBusa 2025 p.
3ABJJAHHA
HA JUIIVIOMHUU ITPOEKT

['ynakoBy Jlanminy €BreHoBUYYy

1 Tema «lIpoexTyBaHHs 00NalHAHHS 10 TYCEHUYHOTO TPAKTOPa»
KEepIBHUK poOoTH  €BTyeHKo AHIpiil BikTopoBuY, KaHA. TEXH. HAYK, TOIICHT

3aTBEPIKEH1 PO3NOPSAIKEHHSAM 10 OyAiBENbHOMY (DAKyJIbTETY
Bim «12» tpaBHs 2025 poky Ne 6.
2 CTpoK MojaHHs CTYJICHTOM 3aKiH4eHOi poooTu «09» uepBHs 2025 poky

3 BuxiaHi gaHi:
TUCK Y T1IApOCUCTEM] MalIMHU (mutoMuid) —9...9,5 MIla.
Petixu: P-65, P-50, UIS60; mmanu —3amizo0eTonHi; 6amacT —ieOeHeBUMH.
nuToMa Bara meoeHto -1800 kr/m3.
Bara Tpaktopa — 145,4 xH.
Bara oaHiel 3aim300eToHHo1 1mainu — 250 Kr.

4 3MicT po3paxyHKOBO-TIOSICHIOBAJIBHOI 3aMMKUCKH (TIEpENTiK MUTaHb, K1 TOTP1OHO

PO3pOOHTH)
1 IcHyr04i TEXHONOTI] pEMOHTY CTAHLIIMHUX KOJIH.
2 KoHCTpyKIIisl Ta TEXHOJIOTISI pOOOTH MAILIMHU, 110 TPOIIOHYETHCS.



3 Po3paxyHKoBa yacTHHA

4 TexHiKO-eKOHOMIYHE OOTPYHTYBaHHS MOJIEPHIi3allii MallluHA

5 OxopoHna mparri

BucHoBkH

CnucoK BUKOPUCTAHUX JIKEpel
5 Iepemnik rpadgigaoro Marepiaty

1 Cxema TexHOJIOTIYHA - OAMH apKyml (popmaT Al)

2 baza xpaHna - oguH apkyui (¢popmat Al)
3 Ikno - onuH apkymr (popmar Al)
4 3axomnoBay - ouH apkyul (popmar Al)

5 Mammna mmanonpuoupanbHa - oauH apkyir (popmar Al)

6 Kpan - onun apkymr (popmart Al)
7 Pama nmoBopoTHa - onuH apkyui (popmat Al)

7 Harta Buaaui 3aBgaHHs: 12 TtpaBHs 2025 poky.

KAJIEHJAPHUM ILJIAH
HazsBa eramnis Crpox BHKOHAMHA [TpumiTka
€TaIlllB

1 IcHyr041 TEXHOOT1i PEMOHTY CTAHIIMHUX KO 12.05.2025
2 KoHCTpyKIIis Ta TEXHOJIOTIS pOOOTH MalluHU, 1110 19.05.2025

PONIOHYETHCS O
3 Po3paxyHkoBa yacThHa 24.05.2025
4 TexHiIKO-eKOHOMIYHE OOIPYHTYBAHHS MOJIEpHI3allli 31.05.2025

MAaIIMHA
5 Oxopona npariii 02.06.2025
6 Fpa(blfiHa HaCTHHA JMMIOMHOTO MPOCKTY Ta 08.06.2025
cnenudikarti.
7 CrIMCOK BUKOPHCTaHUX JKEpell 09.06.2025

CryneHnr g HManuno I'VJIAKOB

KepiBHuk __ ( é Annpiit EBTYIHIEHKO



AHOTALIA

Jlana xBamidikariitna pobdota BkiIrodae B cebe 8 cmaitmiB mpesenTartii, 102 apkymiiB
MOSICHIOBAJILHOT 3amicKu hopmaTy A4, 110 BKJII0UYae 28 pUCYHKIB, 6 TaOIuUIlb, 37 MTEpaTypHUX
JUKepen.

Kmrouosi crmosa: KOHCOJIBHUIM KPAH; JIPE3MHA; PEUMKOIIITIAJIBHA
PEIIITKA; TEXHOJIOI'TA POBOTH; 3ABAHTAXEHHS 1 TPAHCIIOPTYBAHHA
IITIAJT; ITPOJIYKTUBHICTD; ABPIMHI BUITAJIKW, TYCEHUYHUI TPAKTOP

O0’€KTOM IOCHIIKEHHS € MTPOLIECH B3a€MO/I11 poOOYMX OpraHiB HABICHOIO 00J1aJHAHHS
T'YCEHHMYHOTO TpaKTopa 3 0ajacToM 1 IIMmajaMH Pi3HUX THIIIB.

Mera panHoi poOOTH ToOJATae y MeXaHizamis NpuOWpaHHS 3ai300€TOHHUX Ta
JIEPEB’IHUX HINaJ IPH KaliTaIbHOMY 1 CEpeIHbOMY PEMOHTAX CTAHLIMHUX KOJiH abo mij Jac
NPOBEJICHHS aBap1iHO-BIJHOBIIOBAIBHUX POOIT, IO MPHU3BEAE /10 3HMKEHHSA COOIBapTOCTI
poOiIT, 3MEHIIIEHHS CTPOKIB BUPOOHHIITBA POOIT, MOKPAIEHHIO YMOB Mpalli poO0UHnX.

Y  kBamidikamiiHiii poOOTI BH3HAYEHO: OCHOBHI TapamMeTpu MPUCTPOIO, IO
MPOTIOHYETHCS ISl BUAAJICHHS 00ipBaHUX IIMal 3 6anacTy 3 MOJAIBIINM 3aBaHTAKEHHS 1X 10
PYXOMOTO CKJIay, MPOBEACHO pO3paXyHOK MEXaHi3My MiAHOMY 1 TOBOPOTY poOOYOT0 OpraHy;
BUKOHAHO PO3paxyHOK MEXaHi3My MiIAOMYy KOHCOJI, CTPUIM Ta pPO3pPaXyHOK 3axBaTy.
[IpoBeaeHO po3paxyHKH Ha MIIHICTH €JI€MEHTIB poOodoro oprany. HaBeneHno orusia 1 aHani3
METO/I1B JIIKBIAYBAaHHSI aBapiHUX MPUTOJl Ta HECIIPABHOCTEH MiA4ac PEMOHTY KOJIIi.

BukoHaHo  TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHS  JOLUJIBHOCTI  3aCTOCYBaHHS
0o0JlaTHaHHS, 110 MPOTIOHYETHCS: MPOBEACHO PO3PaxXyHOK OanaHCOBOI BapTOCTI 0a30BOi Ta
MOJIEpHI30BaHO1 MAIIMH, [TPOBEIECHO PO3PaXyHKH PIYHOI MPOJYKTUBHOCTI MAIIMHU 1 PIYHHUX
MOTOYHUX €KCIUTyaTalliiHUX BUTPAT, COOIBAPTOCTI MATHHO-TOAUHN POOOTH MAITHHHU.

ABSTRACT

This qualification work consists of 8 presentation slides, 102 sheets of the explanatory note
in A4 format, including 28 images, 6 tables, 37 references.
Keywords: CANTILEVER CRAFT; TROLLEY; RAIL AND SLEEPER GRATING;
OPERATING TECHNOLOGY; LOADING AND TRANSPORTATION OF SLEEPERS;
PRODUCTIVITY; EMERGENCIES, CATERPILLAR TRACTOR

The object of research is the processes of interaction of working bodies of the caterpillar
tractor mounted attachments with ballast and sleepers of various types.

The purpose of this work is to mechanize the cleaning of reinforced concrete and
wooden sleepers during overhaul and medium repair of station tracks or during emergency
repair work, which will lead to a reduction in the cost of work, a reduction in the time of work,
and an improvement in the working conditions of workers.

The qualification work defines: the main parameters of the device proposed for
removing broken sleepers from the ballast and then loading them into the rolling stock; the
calculation of the mechanism for lifting and turning the working body; the calculation of the
mechanism for lifting the console, boom and calculation of the gripper. The strength
calculations for the elements of the working body are carried out. An overview and analysis of
methods for eliminating accidents and malfunctions during track repair is given.

The feasibility study of the proposed equipment was carried out: the book value of the
basic and upgraded machines was calculated, the annual productivity of the machine and annual
operating costs, the cost per machine hour of machine operation were calculated.
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Bucuosku

MartuHa, 110 po3risigacThCs y MPOEKTi, CTBOPEHA Ha 0a3i T'YCEHUYHOTO TPaKTopa
T-130 I'TI 1 ocHameHa KOHCOJIBLHUM KpPaHOM 13 3aXOILUTIOBaYeM T'PEH(PEpHOrO THITY.
MamuHa npu3HaueHa i BUKOHAHHS pOOIT 1O BHUPHUBAHHIO, MAKETyBaHHIO 1
3aBAHTAKCHHIO INMaN, SKI 3aJUIIWIMCA B OajacTHOMY IHapi Mmicias HOpuOHpaHHS
KOJIIIHOT PeUIiTKY, Ha 3a/1i3HIYHY 1aTdopMy ado Ha 1HIIMM TPAHCTIOPTHUH 3aci0.

3anponoHOBaHa MalllMHA ISl MeXaHi3alii poOiT 1mo 30upaHHIO 3a711300€TOHHUX
IITaJI IPU CEPEIHBOMY 1 KalliTaJbHOMY PEMOHTaX KOJIiH, 3TiHO MPOBEACHOT0 aHAI3Y,
Mae psiJi epeBar NOPIBHIHO 3 MONEPEAHIMU BaplaHTaMU MeXaHi3allii.

3acTocyBaHHS 1KJI JO3BOJISIE 3MEHIIIUTH CHIIH, SIKI IIFOTh Ha poOOYUi OpraH npu
BUPHUBAHHI ILITAJ Y MOPIBHSAHHI 3 BUPI3aHHAM iX OyJIbA03€poM 3 OanacTy.

3anmpornoHOBaHa MallliHa € YHIBepcaabHOI. MOXIUBICTh 3aMiHU 1KJI HA BiJBa
Oynpa03epa J03BOJIAE 1l mpUilMaTH y4acTh y pi3HOMaHITHUX poOoTax. Kpim Toro,
MallliHa MOXe OyTHU BUKOPHUCTaHAa B SIKOCTI MOO1ILHOTO KpaHa JJisl 3aBaHTAXKEHHS TPYO,
CTOBIIIB, IIITTAJ, JIOTKIB Ta 1H.

Pe3ynbrati TEXHIKO—€KOHOMIYHOTO pO3paxyHKY IOKa3ylTh, IO BaplaHT
MexaHizaiii poOiT 3 BAKOPUCTaHHSIM MalllMHU, sIKa MPOMOHY€EThCA, PU CEPEAHBOMY Ta
KaImTaJIbHOMY PEMOHTaX 3aT13HUYHOT KOJIIi € EKOHOMIYHO BHUT1THUM.

[Ipn BUKOpUCTaHHI MNAIONPUOUPATBHOI MAIIMHU MH MA€MO MOKJIMBICTb
3HM3UTHU TPABMATH3M JIFOJICH NP eKCIUTyaTallii MallliHuy, TaK sIK IpH ii poOOTI mpuiimMae
y4acTh JIMIIE OJUH TPAKTOPHUCT, KU 3HAXOUTHCA B KaO1H1 MaIIMHH.

Bci  Bumie mnepepaxoBaHi JIOBOJM JO3BOJISIIOTH 3pOOWMTH BHCHOBOK, IO
BIIPOBAHKCHHS Y BUPOOHUIITBO MIMAIIONPUOUPATHFHOT MAIIMHU BUT1IHO 3 TEXHIYHOT 1
€KOHOMIYHOI TOUOK 30pY. A i BUKOPUCTAaHHS Ha 3aJ113HUII JACTh MO3UTUBHUMN €(EeKT Ta

MOKpAIIUTh YMOBH Ipalll poOoyunx.
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