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Pob6oty BukoHaHo Ha kadenpi aBToMoOLTIB TepHOMIIBCHKOrO0 HAI[lOHAIBHOTO
TEXHIYHOTO yHiBepcuTeTy imMeHi [Bana [lymros MiHicTepcTBa OCBITH 1 HAyKu Y KpaiHH

KepiBHuk po6otu: JIOKTOp TEXHIYHHUX HayK, mpodecop kadeapu aBToMOOLTiB
I'eBko bornan MartBiiioBuu,
TepHOMIbCHKUI HALlIOHAIBHUN TEXHIYHUHN YHIBEPCUTET
imeHi [Bana [lymros

Peuen3zenr: KaHJU/1aT TEXHIYHUX HAYyK, TOLEHT KadeIpu TEXHOJOr1i
MaIllMHOOYyBaHHS
Komap Poman BacuiboBuy,
TepHONUIBCHKUI HAIlIOHAIBHUM TEXHIYHUI YHIBEPCUTET
imeHi1 [Bana [lymnros

3axuct BigOygerses 23 mororo 2017 p. o 10%° roxuui Ha 3acimanHi ex3aMeHariitHOI
koMicii Ne 5 y TepHONUIbCbKOMY HalllOHAJbHOMY TEXHIYHOMY YHIBEPCHUTETI iMeH1 IBaHa

[Tymros 3a agpecoro: 46001, m. TepHominb, Byn. TekctunbHa 28, HaBuanbHMA Kopmyc Ne 9,
ayn. 106.



3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYaJIbHICTHL TeMH PO0OOTH. ABTOMOOUILHHMI TPaHCIOPT MOTpedye HOBUX ifeH,
K1 3/1aTHI MIJIBUIIUTA €PEKTUBHICTh TPAaHCIOPTHOTO mpouecy. OaHa 13 HUX po3poOKa i
BIIPOBA/DKCHHSI HOBOi, OUIbII MPOTPECHUBHOI CYYaCHOI TEXHOJIOTII TEXHIYHOIO
00CITyroByBaHHS 1 PEMOHTY aBTOMOO1IIB. Y AAHOMY JUIIOMHOMY IPOEKTI PO3TIISIAETHCS
MMTAHHS BJIOCKOHAJICHHS IIUISIXIB pallioHAIBHOT OpraHi3allii TeXHIYHOr0 00CIyrOBYBaHHS 1
PEMOHTY aBTOMOO1JTIB.

B nmaHwmii yac TepTs MpeaCTaBISE€THCA HE TUTBKU PYHHIBHUM SIBUIIEM MPUPOIU — Y
MIEBHUX YMOBAX BOHO MOJKE CTAaTH BIJTBOPIOBAJILHUM CaMOOpTraHi3yeMuM Tmpoiiecom. Lle
JT03BOJIMIIO PO3POOUTH HOBI METOIHM 1 3aco0u BigHOBICHHS TpibocnpsikeHs (TC) mammH 1
yCTaTKyBaHHA Yy mpoleci ix poOotu. OcTaHHIM YacoM Moai0HI 0e3po30ipHI TEXHOJIOTIT
PEMOHTY 1 TIOJIOBXKEHHS PECypcy BY3IIB TEpPTS 3a PaxyHOK J00aBOK MiHEPaJIBHOTO
noXO/pKeHHs (“‘peBiTalli3aHTIB”) 0 MACTWIBHUX MaTepialliB OJIepKalld JIy>Ke IIMPOKE
nomupeHHs. lle HOBUIT HampsIMOK Yy TEXHIll, SKUM MOHa BIIHECTH JO PECypco-
eHepro30epiraroynx TEXHOJIOTIM, SIKI OTPUMaJIM Ha3By TEXHOJOTIH TpPIOOTEXHIYHOTO
BimHoBieHHss (TTB). VY mpoueci mrarHOi eKcIUTyartaiii arperaty peBiTali3aHTd
YTBOPIOIOTh Ha MOBEPXHIX TEePTs KBaziOe33HocHe MeTranokepamiune (MK) mokputts, 1o
3axuirae TC Bij 3HOCY 1 HaBITh BIJHOBJIIOE 3HOIICHUH II1ap, IOHOBJISIOYH T€OMETPIO.

Po3poOnieHHss TeXHOJIOTIYHOro Tpolecy BinHOBIeHHs miBoci — 53-2403070-bP
3agHporo  Mocta aBToMoOuss ['A3-3307 3 mpoeKTyBaHHSIM PEMOHTHOI AUTHHUIN Ta
BUOOPOM  CHELIAII30BAHOTO0 1 KOHTPOJIbHO-BUMIPHOTO OOJaJHaHHSA, OCHACTKU Ta
IHCTPYMEHTY € aKTyaJIbHOI HAyKOBO-TIPAKTUYHOI 3a7a4eio, SKa BHU3HAUMJIA HAIPSIMOK
JOCIIIKEHb MariCTepCchbKoi poOOTH.

Mera poOoTH: poO3pOoOJEHHS TMPOEKTY MAUIBHHUII PEMOHTHOTO IEXy IS
BimHoBieHHsa T1mBoci  53-2403070-BP 3aguroro  mocra asromoOurs ['A3-3307 3
JOCIIIKEHHSIM 3HOCOCTIMKOCTI BY3JIiB TEPTSA TPAHCMICIM 3 BUKOPHCTAHHSIM TEXHOJOTIN
TP1OOTEXHIYHOTO BITHOBJICHHSI.

O00’exT, METOIM Ta JuKepesa aocaikeHHsl. OCHOBHUM 00’ €KTOM JOCIIJIKCHHS €
TEXHOJIOTIYHUH mporiec BigHoBIeHHS MMiBoci 53-2403070-BP 3aguboro mocTta aBTOMOOLIS
['A3-3307 a TakoX 3HOCOCTIHKICTh BY3JIiB TepTs TpaHCMiciii. MeTou BUKOHAHHS POOOTH:
€KOHOMIKO-CTaTUCTUYHHM, TPaQIIHUM, MOPIBHAILHUAN, HAYKOBO-TIPUKIIATHUAN.

HaykoBa HOBH3HA OTPMMaHUX pPe3yJIbTATIB!

- OTPUMAaHO MOJAIBIINNA PO3BUTOK AKYCTUYHUN METOJ] OEe3MepepBHOTO KOHTPOJIIO
CTaHy PpUKUIHHUX apaMeTpiB TPIOOBY3IIB,;

- po3po0JieHa aBTOMaTH30BaHa cucTeMa TpiOOAIarHOCTUKH, A€ K 1H(hOopMaIiiHul
napameTp AE BHKOpHCTaHa BeTMYMHA CUTHAITY, KBAHTOBaHA 32 4acoM;

- MpOaHaJi30BaHO KOHCTPYKIIIIO Ta CIyKO0BE MpU3HAYEHHS BIIHOBJICHHS M1BOCI
53-2403070-bP 3amuboro Mocta aBromoOuss ['A3-3307 pemoHTY, BUKOHAHO aHaii3
TEXHOJIOTTYHOCTI;

- JIOCTIKEHO CIIOCOOU MPOBEACHHS JIarHOCTYBAaHHSA, PEMOHTHY;

- po3po0JeHO TEXHOJOTIYHUN Tmporiec BigHOBIeHHs miBoci  53-2403070-bP
3amHboro Mocrta aBromoOus ['A3-3307, mist skoro BuOpaHO 00JIaTHAHHS, OCHAIICHHS,
KOHTPOJIbHO-BUMIPIOBAIbHUM IHCTPYMEHT, PO3PaX0BaHO HOPMHU 4acy

- migibpaHo Ta CIPOEKTOBAHO HEOOX1THE TEXHOJIOTIYHE OCHAIICHHS;
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- BUKOHAHO TEXHIKO-€KOHOMIYHE OOTPYHTYBaHHS MPUUHATUX PILICHb;

- PpO3TJSHYTO NUTaHHS 3acTOCYBaHHS 1H(GOPMAIIHHUX TEXHOJIOTIH, OXOPOHH
npaiii, 0€3MeKy B HA/I3BUYAMHUX CUTYAIIisX T€ €KOJIOTI,

- BCTAHOBJICHI Pe3yJIbTaTH EKCIIEPUMEHTIB y BUIJISII TpadiuHUX 3a71€KHOCTEH;

- CHPOEKTOBAHO PEMOHTHY JUIbHHUIIIO.

IIpakTHYHe 3HAYEHHS] OTPUMAHUX Pe3yJIbTATIB.

Po3pobieno ekcrutyaTaliifiHi 1 TEXHOJIOT1YHI PEKOMEHJaIlli M0 BHUKOPHUCTAHHIO
pEBITATI3aHTIB BITYM3HSIHOTO BUPOOHMIITBA HA BY3JaX TEPTs, IO MOJESIIOIOTH POOOTY
arperatiB TpaHcwmiciit AT. Po3po6ieHo peaslbHHI TEXHOJIOTIYHHIA MPOIEC BiTHOBIICHHS,
SKUWA MOK€ OyTH BIPOBAaKCHUN B YMOBaX pPEabHOTO PEMOHTHOTO BHPOOHMIITBA.
PosrnsHyTo MeTtoaumky omTHMi3arii KOMIIOHYBaHHS BHPOOHMYOTO YCTAaTKyBaHHS, SKa
MOXKe OyTH BHKOpPHCTaHA IMPH MPOCKTYBaHHS PEMOHTHOI MUTbHHUIN. ExcriepuMeHTanbHO
BCTAHOBJIEHO 3HOCOCTIMKOCTI BY3JIB TEpPTSA TPAHCMICI 3 BHUKOPUCTAHHSAM TEXHOJOTIN
TP1OOTEXHIYHOTO BiTHOBJICHHS.

Anpobania. OkpeMi pe3yiabTaTd poOOTH AOMOBIHATHCHL HAa V MiKHapOIHOT
HAYKOBO-TEXHIYHOT KOH(MEpEeHIli MOJOJIUX YYEHHUX Ta CTYACHTIB «AKTyaldbHl 3aaadi
cydacHUX TexHoJjoriiy, Tepuoninb, THTY, 17-18 nuctomana 2016 poky.

Crpykrypa po6oru. PoboTa cKiIagaeThcsi 3 PO3PaxyHKOBO-TIOSCHIOBAJIHHOI
3anuCcKUA Ta TpadiuHoi yacTUHU. PO3paxyHKOBO-TOSICHIOBAJIbHA 3alKMCKa CKJIANAE€THCA 3
BCTyNy, 9 pO3IUTiB, BHUCHOBKIB, MEpEIiKy NOCWIaHb Ta AojaTkiB. OOcsar poboTu:
PO3paxyHKOBO-TIOSICHIOBaJIbHA 3amucka — 145 apk. popmary A4, rpadiuna gactuna — 10
apkymiB gpopmary Al.

OCHOBHUM 3MICT POBOTH

Y Berymi mpoBeseHo oris 3aa4 aBTOMOOIIBHOTO TPAHCIOPTY B JaHUM Yac (Ipu
BTpaTi EKOHOMIYHHMX 3B’SI3KiB, BIJCYTHOCTI IIOCTAaBOK 3alacHUX 4YacTUH 1 JAPYTHUX
MaTepianaiB, 3HAYHOMY ITIIBUIIEHHI BapTOCTI MaJIMBO-MACTUILHUX MaTepialiB 1 1HIIE.) €
JiAepOM 10 00’ €My BaHTKHUX Ta MACAKUPCHKUX MEPEBE3CHb.

B 3arajibHO-TeXHOJIOTIYHOMY PO3Aijii MPEACTABICHO TEXHIUYHY XapaKTEPUCTUKY
aBTomoOist ['A3-3307, 3a1Hp0r0 MOCTa, YMOB POOOTH 1 OCHOBHHUX MPOIIECIB 3HOITYBaHHS
By3Jla, TPU3HAYCHHS TIBBOCI 3aJHHOTO MOCTa aBTOMOOUIS, 3pOOJICHO BHUCHOBKH Ta
MIOCTAHOBKA 3aBJIaHHS HA MaricTepchbKy poOoTy.

B TexHoJsioriuHOMY po3aiJi po3risiHyTa A1arHOCTHKA 3aJIHBOTO MOCTA, TEXHIYHI
YMOBH Ha AedeKTallito miBocel, crnocoOu npoBeieHHs AedeKTallii, IPUYMHN BUHUKHEHHS
nedektiB. BubOpaHo pamioHabHMM CHOCOOIB  yCyHEHHS J1e(DeKTiB, po3po0IeHO
TEXHOJIOTIYHUN MapLIpyT BUKOHAHHS PEMOHTHHUX Olepalliid, BUOPAaHO YCTaHOBOYHI 0a3u
Ta X OOTPYHTYBaHHS, PO3PaXOBAHO TEXHOJIOTIYHUX HOPM Yacy.

B koHcTpyKTOpCHKOMY PO31iji PO3pOOJIEHO 1  CIPOEKTOBAHO MPHUCTPIA st
dbpesepyBaHHsI Ta3iB, OMHCAHO TPHHIMI poOOTH mpucTpor. [IpoBemeHo po3paxyHOK
KOHCTPYKTUBHHUX €JIEMEHTIB IMPUCTPOIO.

B cnenianbHOMY po3aia po3risiHyTo TeXHIYHI 3aco0u Ta komnoHeHTH CAIIP.

B HaykoBO-I0CJHIIHOMY PpO3dii PEACTABICHO METOAM Ta  pPEe3yJbTaTu
JOCTIPKEHHSI 3HOCOCTIMKOCTI BY3JIIB TEPTS TPAHCMICIH 3 BUKOPHCTAHHSM TEXHOJOTIN
TP1OOTEXHIYHOTO BIAHOBJICHHS.



B mnpoekTHOMY PpoO3aii CIPOEKTOBAHO MAUIBHUII0O PEMOHTHOTO LEXy IS
BiHOBJIeHHS miBoci 53-2403070-BbP 3annporo mocta aBroMoOiis ['A3-3307. [IpoBeneHa
XapaKTepucThKa O00'€KTa MPOEeKTyBaHHA. [IpeacTaBieHO pPO3paxyHOK MEPIOUYHOCTI
BIUIMBIB, BUPOOHMYOI mporpamu, TpyaomicTkocTi poOiT mo TO 1 TP, monn o6'ekty
MPOEKTYBaHHSI.

B po3aini «O0rpyHTYBaHHSI €KOHOMIYHOI e()eKTUBHOCTI» MPHUBEIECHO TEXHIKO-
C€KOHOMIYHE OOIPYHTYBaHHS BHOpaHOTO CrocoOy BIAHOBIECHHS. 3pOOJEHO PO3paxyHOK
BapTOCTI  BIJHOBJCHHS  JIeTalli, E€KOHOMIYHOTO e(beKTy Bil  BIIPOBAKCHHS
3aIPOTIOHOBAHOTO TEXHOJIOTIYHOTO TIPOIIECY BITHOBJICHHS JETAJI.

B po3aisni «Oxopona npaui Ta 0e3nexka B HaJ3BUYAHUX chyaumx» PO3TJISHYTO
MUTAaHHS TMPOTHUIIOKEIKHOT O€3MeKH, MPUBEACHO PO3PAXYHOK BEHTHIISIIT 1 OCBITICHHS
TOJIOBHOTO BHPOOHWYOTO Kopmycy. [IpuHIMIM 3aXUCTy HACENCHHS 1 TEPUTOPIH y pasi
3arpo3u Ta BUHUKHEHHS HaJ3BUYAMHUX CUTYaIIiil.

B poznini «Exogoris» mnpoaHamizoBaHa MpaBoBa OXOPOHAa HABKOJIUIITHHOTO
IPUPOIHOTO CEPEIOBUIIIA B HACEIICHHX, a TAKOXK OXOPOHA BOJTHOTO CEPEIOBHUIIA.

¥ 3arajJibHMX BUCHOBKAX 1010 MAaricTepcbKoi po00TH po3po0JIEHO TEXHOIOTIYHI
MpoLIECH [IIarHOCTYBAaHHs, pO30MpaHHs, CKJIaJaHHS 3aJHbOIO MOCTa; PO3POOJICHO
TEXHOJIOTIYHUN Tmporec AedeKTyBaHHS 1 BIJIHOBIEHHA mMiBOCi. MeTol BiAHOBIICHHS
(ENIEKTPOITUYHE XPOMYBaHHS 1 HaIJIaBJIEHHS TMiJ Imapom d¢utocy) OyB BuUOpaHUil B
pe3ynbTaTi TEXHIKO-EKOHOMIYHOTO aHalli3y ICHYIOUMX Ha ChOTOJIHI CIIOCOOIB KOMITEHCAIil
3HOIIECHUX ITOBEPXOHb.

JIist cipoIeHHs 3aKpIIUTIOBAIBHUX POOIT MpHU AMQeEKTallii 1 po30upaHHi MBOCI 0yJI0
PO3pPOOJICHO KOHCTPYKIIKO CHEHIATbHOTO MPUCTOCYBAHHS JJISl 3aKPIUICHHS 3aHBOTO
MOCTa B MPOIECi pO30HUpaHHs.

B nonatkax 10 MOSICHIOBAJIBHOI 3alMCKU TMPUBEACHO BIJOMOCTI crenudikaiii,
KOMITJIEKT TeXHOJIoTiuHOo1 fokyMeHTaiii mo ['[OCT3.1404-86.

B rpadiuniit vacTuHi mpuBeAEeHO TAOJIUIIO HECTIPABHOCTI 1 METOJIM J1IarHOCTYBAHHS
3aaHR0T0 MocTa aBToMoOins ['A3-3307; rimpomiaioOMHUK, 3HIMA4 JJii BHUIIPECYBaHHS
miBOCl; TpUCHOCiONeHHs s (pe3epyBaHHsS IMIBOCI;, YCTAaHOBKA ISl HAIUIABJICHHS;
OpUCTPIid A (pe3epyBaHHS Ma3iB; MPUCIOCIONCHHS AJI1 KOHTPOJIO CTaHy MiAMIUITHUKIB
miBoced; pesynbrat BUNpoOyBaHh MK TOKpHTTS Ha 3HOCOCTIMKICTH 3a JIBOMA
mporpaMamMu BUNPOOYBaHb: IUKIIYHOI 1 Oe3mepepBHOT; rpadiku MBUAKOCTI YTBOPEHHS 1
toBimmHa MK mokputTst; mimpHUI Ui BigHOBIeHHs miBBoci 53-2403070-bP 3aaganoro
MocTta aBTomo011s 'A3-3307 ;

BUCHOBKHA

[IpuitHATi B Maricrepchbkiii poOOTI HAYKOBI Ta 1HXEHEPHI PIIIECHHS J103BOJUIH
CIPOEKTYBAaTH JUIBHULIIO PEMOHTHOTO IIeXy A BifHOBIeHHA miBoci 53-2403070-bP
3aJIHHOTO Mocta aBromoOuTs ['A3-3307 1 jgocarté TOKpaIeHHS TMOKa3HUKIB
TEXHOJOTIYHOTO MPOIIECY BiIHOBJICHHA, a came 3a0e3MeUnTH KOMIUIEKCHE Je(heKTyBaHHs
MiBBOCI 3 IKICHUMH acClieKTaMu Je(eKTarlii.

BukopuctanHs NOpUCTOCYBaHHS, NPUCTPOIB, TIarHOCTUYHHUX KOMIUIEKCIB Ta
OpUIaAiB J03BOJMIIO MIJIBUIMUTH SIKICTh PEMOHTY, TEXHIYHOTO OOCIYrOBYBaHHS Ta
IarHOCTUKH 3aJHHOI0 MOCTA.



[Ipy mocmiKeHHSX BUKOHAHO NETaJbHUN aHalli3 3HOCOCTIMKOCTI BY3JIB TEPTS
TPAHCMICIH 3 BUKOPHUCTAHHIM TE€XHOJIOT1H TP1OOTEXHIYHOTO BITHOBJICHHS.

Po3paxyHku eKOHOMIYHOI €(eKTUBHOCTI MIATBEPIAWIN IPABUIBHICTh MPUHHATHX
NPOEKTHUX PIIICHb 1 MOKAa3alH, M0 3aBISKHA BIPOBAHKCHHIO HOBOTO TEXHOJIOTIYHOTO
MPOIIECY BITHOBJICHHSI 3HU3WJIACA COOIBApTICTh PEMOHTY ITIBOCI, a TaKOX TEXHIKO-
C€KOHOMIYHI MOKa3HUKH.
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AHOTAIIA

Asamit B.M. IIpoekT AUIBHHUII PEMOHTHOTO IeXy JUIsS BITHOBJEHHS MiBOoci 53-
2403070-bP 3aguroro Mocta aBToMoO1Is 1'A3-3307 3 IOCIIIKEHHSAM 3HOCOCTIMKOCTI
BY3JIIB TEPTS TPAHCMICIH 3 BUKOPHCTAaHHSAM TEXHOJIOTiM TPIOOTEXHIYHOTO BIJTHOBJICHHS.
8.07010601 «ABTOMOOLTI 1 aBTOMOOUTBPHE TOCHOJAAPCTBO». — TepHOMIIBCHKUN
HalllOHAJIbHUM TeXHIYHUHN yHIBepcHUTeT iMeH1 [Bana Ilymos. — TepHonins, 2017.

B wmaricrepchkiii poOOTI BUKOHAHO PO3POOJICHHSA MPOEKTY NUIBHUII PEMOHTHOTO
1exy, MpeacTaBieHa TeXHojoris BiaHoBIeHHs miBoci 53-2403070-BP 3aguporo mocra
aBTomoOis ['A3-3307.

Kmwouosi caosa: BEPCTAT, JIOIIYCK, HAIUIABJIEHHA, JE®EKTAIILA,
I[TOCAJZIOYHE MICIIE.

ANNOTATION

Yavnyy V.M. Plans and specifications of repair shop area for 53-2403070-BR axis
of GAZ-3307 rear axle recovery with research of the durability of friction gears using the
tribological recovery technology. 8.07010601 "Cars and Automobile Economy"”. -
Ternopil Ivan Pul'uj National Technical University. - Ternopil, 2017.

The master work concerns the repair shop area development. The technology for 53-
2403070-BR axis of GAZ-3307 rear axle recovery is presented.

Keywords: REPAIR SHOP AREA, TECHNICAL SERVICE AND REPAIR,
REAR AXLE, RECOVER, TRIBOLOGICAL RECOVERY TECHNOLOGY.



