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Pedepar:

1. Inceprariis Ha 3006YTTS HAYKOBOTO CTYIIEHS JOKTOpA TEXHIYHMX HAyK 3a crenianpHicTio 05.22.02 0 ABTOMOGiI Ta
TPaKTOPHU. O JIbBIBCbKUI HALIIOHAJIbHWI YHIBEDPCUTET PHUPOAOKOPUCTYBaHHS MiHiCTepCTBa OCBiTH i HayKu YKpaiHy,
JIbBiB; HanjionanbsHMM yHiBepcuTeT «JIbBiBCbKa MOJIiTexHiKa» MiHicTepcTBa OCBiTH i HAyKu YKpainy, JIbBiB, 2024.
Juceprauis NpUCBsYeHa ONpPALIOBAHHIO METOJiB 3a0e3[1e4YeHHs HEOO0XiAHOrO PiBHS XapaKTePUCTUK MillHOCTI
KapKaciB Ky30BiB BLIJIOMY 3 YMOB BIUIMBY KOPO3ii i BTOMHOI MIiIJTHOCTI Iifi Yac eKcIuryaTauii e Ha cTafii
[IPOEKTYBaHHS i BUPOOHUIITBA aBTOOYCIB Ta OIIPALIOBAHHIO METO/iB TEXHIYHOTO KOHTPOJIIO BiZIIIOBIIHOCTI Ky30Ba i
yac eKkcIllyaTtallii HOpMaTUBHUM BUMOTaM IIaCUBHOI 6€3MeKHU (K YMOBU JOIYCKY [0 [10JabIIO] eKcIlyaTalii y

CHACTEMi 'POMaJICBKOTO TPAaHCIOPTY). B po6oTi npy popMyBaHHI KpUTUYHUX TEPMIHIB CJIy>KOU aBTOOYCIB



BCTaHOBJIEHO, 1J0 OCHOBHOIO CKJIaJJ0BOIO, 1[0 0OMEXKY€E pecypc aBTobyca € Ooro Ky30B, HECIIPABHICTb SIKOTO
notpebye HeraifHoi IOCTaHOBKU Ha BiJHOBJIIOBAJIbHUI PEMOHT. [Ipy YoMy aBTOOYCH 6€3 Bi3ya/IbHUX MOMIKOIKEHb
IIPOJOBXYIOTh €KCILIyaTallilo, He JUBJIIYKCh Ha Te, [0 XapaKTEPUCTUKU MaTepiajly KapKacy B IIpoLeci nerpagarii
BXXE He 3a0e3I1e4yI0Th HaJIEXKHY MillHICTb Ky30Ba. PO3p06s1eHO METOIMKY OLiHKM BiATIOBiIHOCTi KOHCTPYKILii Ky30Ba
HOPMAaTMBHUM BMMOTaM [IaCUBHOI 6€3MEeKH TIiJ] Yac perysipHUX TEXHIYHUX KOHTPOJIIB y NIPOLIEeCi eKcITyaTaii, mo
nossoJisie gonoHUTH JICTY 3649: 2010 myHKTaMy, 5IKi Bil[IOBial0OTh BUMOTaM 3araJlbHOEBPOIENCHKOI TPAKTUKH.
Po3po6s€HO0 MeTOA MPOTHOCTUYHOTrO PO3PaxyHKy pecypcy Ky30Ba aBTobyca Iif, yac eKkcIulyaTalii 3 ypaxyBaHHIM
YMOB PYXY Ta BIUIMBY KOPO3ii i BTOMHOI MILIHOCTI, IKM1 [JO3BOJII€ BUKOHYBATU PO3PaxyHOK PECYPCY Ky30BiB
aBTOOYCiB HeCiBHOI KOHCTPYKL{i Ta Ha paMHOMY Liaci. [y MOBHOL{HHOTO BpaxyBaHHS peasliil ekcIyaTarii
PO3p06JIEHO MOJIEJIb, SIKA OIIMCYE Nepeiavy Ha Ky30B aBTOOYCa IIOLITOBXIB Bifl MiKpOIIpoQisio 1O0poru yepes
nemindyloui Ta IPY>KHi €JIEeMEHTH MiJBiCOK Ta MKH. B Mozeii TakoX BpaxoBaHO IIPo60i MiiBiCOK, 3a/I€KHOCTI KOPO3il
BiJl yMOB eKCIUTyaTalii, 3aBaHTa)K€HHS [aca’kupaMy Ta MWBUAKOCTI pyxy aBTobyca. Po3pobieny mozaens 6yyio
IepeBipeHo Ha a/IeKBaTHICTh CIiBCTaBJIEHHSM i3 pe3yJbTaTaMH, 1110 OyJIM OTPYMMaHi TPy eKcIlyaTtallii aBTo6yciB Ha
peasibHUX MapuipyTax. [IpoBeeHO MOfeI0BaHHS IapaMeTpiB OBrOBIYHOCTI aBTOOYCa B OOPaHUX YMOBAX.
MiHiMasibHUH NIPOGIT [0 PyIHYBaHHS JIOHXKEPOHIB KapKacy OCHOBHU Ky30Ba aBTOOyca CKJIaB 57523 KM IIpU
[iBTOpaKpaTHOMY [lepeBaHTaXXEeHHi [1aca’krupaMu Ta pyci aBTobyca 1o O6pyKiBLi HU3bKOI IKOCTi. MakcuMaabHUI
IIpo6ir 10 pyliHYBaHHS JIOHXXEPOHIB KapKacy OCHOBU Ky30Ba aBToOyca ckjaB 1289315 KM npu repeBe3eHHi TijIbKU
nacaxupis, IO CUAST, Ta Pyci aBTOOYCA IO JOPO3i 3 achanbTOOETOHHUM MOKPUTTSIM. [IpOBEAEHO OLIiHKY
IOBrOBIYHOCTI Ky30Ba aBTOOyCa Ha paMHOMY 1IacCi, sIKa JIEXXUTb Y MeXKax Bif 5 10 11 poKiB 3a71€>XKHO Bif yMOB
ekciulyaTanii. BcranossieHo, mo pama Mae B 1,5 — 1,8 pasu 6isbiy JOBroBiYHICTb HiXK caM KapKac Ky3oBa. [IpoBesieHO
IOCTiIKeHHs Pi3UKO-MeXaHIUHUX BJIaCTUBOCTEH €JIEMEHTIB KapKacy Ky30Ba aBTO0yCa 3 BOCbMUPIiYHUM TEPMiHOM
eKCIulyaTalii Ta Ha OCHOBi OTPMMAaHUX €KCIIEPUMEHTAIbHUX JAHUX IIEPEBIPEHO KY30B BOCBMUPIYHOTO aBTOOYyCa Ha
BiATIOBiTHICTh YMOBaM IacUBHOI 6e3neky 3rifHo Bumor IIpasusn €EK OOH N2 66 meTomamu iMiTaLilfiHOro
MOJ€JIIOBaHHS Ta BCTAHOBJIEHO, 1110 fedopMallisl CTilIOK IepeBullye NONyCTUMe 3HaYeHHs B 2,21 - 3,81 pasy, 1o
BKa3ye Ha HENPUIYCTUMICTb M0T0 NOAAJbINOI eKCIIyaTalii. 3allpOIIOHOBAHO TPY MOJKJIMBUX BapiaHTU
BI,OCKOHAJIEHHS TEXHOJIOTiI BUTOTOBJIEHHS Ky30BiB aBTOOYCIiB B aCIEKTi KOPO3ii i JOBroBiYHOCTI, i3 BUKOPUCTAHHSIM
Cy4yaCHUX [IPOTPECUBHUX MaTepiajiB Ta Kie4ux cymimeil. [TpoBeeHO BUIPOOYBaHHS KJI€IOUMX CyMilllell 3
IIOBEPXHSMU NPUKJIEIOBAHHS 00 iX aAre3iliHMX BJIaCTUBOCTEN, 110 AO3BOJIUJIO 10[aIbllle BIIPOBAIPKEHHS Y
BUPOOHUIITBO, 3 YMOBU HAIiTHOCTI Ta JOBIOBIYHOCTI B IIpolieci cTapiHHs. Po3po6eHo pekomeHaanii moao
IiABUILEHHS TOBrOBIYHOCTI Ky30Ba aBTo0yca B IIporeci ekciityararii. Po3po6ieHo TeopeTnyHi OCHOBU
(hopMyBaHHS pallioOHaJILHOTO TEPMiHY eKcITyaTallii 3 yMoB MiHiMi3allii 3aranbHux BUTpaT. Kito4oBi cjoBa: aBToOYC,
Ky30B aBTOOYyCa, JOBrOBiUHICTb, OL[iHKa PeCypcCy, iMiTallillHe MOJeJII0BaHHS, GOPMYBaHHS PECYPCY, aHTUKOPO3iMHUI
3aXUCT, NACUBHA O6€31eKa, HOBi TEXHOJIOTII.

2. Dissertation for the doctor’s degree of technical sciences in the specialty 05.22.02 ‘Cars and Tractors’ - Lviv
National Environmental University of the Ministry of Education and Science of Ukraine; Lviv Polytechnic National
University of the Ministry of Education and Science of Ukraine, Lviv, 2024. The dissertation is dedicated to the
elaboration of methods for ensuring the required level of strength characteristics of body frames in general under
the conditions of corrosion and fatigue strength during operation at the stage of design and production of buses
and elaboration of technical control methods of the body's compliance during operation with regulatory
requirements of passive safety (as a condition for admission to further operation in the public transport system).
During forming critical service life of buses, it was established that the main component limiting the life of the bus
is its body, the malfunction of which requires immediate repair. It was also established that buses continue to
operate without visual damage, even though the characteristics of the frame material in the process of degradation
no longer provide proper body strength. Developed methodology for assessing the compliance of the body
structure with the regulatory requirements of passive safety during regular technical controls during operation
which allows to supplement items to State Standard of Ukraine 3649: 2010 that meet the requirements of the
common European practice. The developed method of predictive calculation of the bus body life during operation,
taking into account the driving conditions and the effects of corrosion and fatigue strength, allows to calculate the



life of bus bodies of carring structure and on the frame chassis. The model was developed to fully take into account
the realities of operation. This model describes the transfer of jolts to the bus body from the microprofile of the
road through damping and elastic elements of suspensions and tires. The model also takes into account
suspension breakdowns, corrosion dependence on operating conditions, passenger loading, and bus speed. The
developed model was tested for adequacy by comparison with the results obtained during the operation of buses
on real routes. The simulation of the parameters of the durability of the bus in the selected conditions is carried
out. The minimum mileage to the destruction of the side members of the frame of the base of the bus body was
57523 km with a half-fold overload of passengers and the movement of the bus on the pavement of poor quality.
The maximum mileage to the destruction of the side members of the frame of the base of the bus body was 1289315
km when transporting only sitting passengers and the movement of the bus on a road with asphalt concrete
pavement. The durability of the bus body on the frame chassis was assessed using simulation computer modeling,
which is in the range of 5 to 11 years, depending on the operating conditions. It was established that the frame has
1.5 - 1.8 times greater durability than the body frame. The study of the physical and mechanical properties of the
frame elements of the bus body with an eight-year service life was carried out and, based on the experimental data
obtained, the body of an eight-year-old bus was checked for compliance with passive safety conditions under the
requirements of UNECE Rules N2 66 by simulation methods and it was found that the deformation of the struts
exceeds the permissible value by 2.21 - 3.81 times, which indicates the inadmissibility of its further operation.
Three possible options for improving the technology of manufacturing bus bodies in the aspect of corrosion and
durability, using modern progressive materials and adhesives are proposed. Adhesive mixtures with gluing surfaces
were tested relative to their adhesive properties, which allowed further introduction into production, under the
condition of reliability and durability in the aging process. Recommendations are developed to increase the
durability of the bus body during operation. The theoretical foundations of the formation of rational service life
from conditions of minimization of total costs are developed. Keywords: bus, bus body, durability, resource
assessment, simulation modeling, resource formation, corrosion protection, passive safety, new technologies.
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VIII. 3akir04Hi BimoMocTi

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

Bsiacue IIpizBuie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop
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IisIIbHOCTI
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Tenna Tersana JleoHigiBHa

VKpIHTEI

FOpuenko TetsHa AHaToiiBHA



