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Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOTO CTYyIIEHS JOKTOpa TEXHIYHUX HayK 3a creuianpHicTio 05.22.02 0 ABTOMOG1JI Ta
TpakTopu. 0 JIbBIBCbKUI HalliOHAJILHUI YHIBEPCUTET NIPUPOIOKOPUCTYBaHHA MiHicTepCcTBa OCBITY i HAYKU YKpaiHy,
JIbBiB; HauionanbHuii yHiBepceuTeT «JIbBiBCbKa MoJiTexHiKa» MiHicTepcTBa OCBiTH | HayKu YKpainy, JIbBiB, 2024.
Juceprallis MprUCBsSYeHa ONPAIIOBAHHIO METOiB 3a6e3MeYyeHHsI HeOOXiJHOTO PiBHS XapaKTEPUCTUK MilIHOCTI
KapKaciB Ky30BiB BLIIJIOMY 3 YMOB BIJIUBY KOPO3ii i BTOMHOI MILIHOCTI ITif] 4aC eKCIUIyaTaljii e Ha CcTafil
IIPOEKTYBAHHS i BUPOOHUIITBA aBTOOYCiB Ta ONPALIIOBAHHIO METO/IiB TEXHIYHOTO KOHTPOJIIO BifIIOBiTHOCTI Ky30Ba i,
4ac eKCIlyaTalii HOpMaTMBHMM BUMOTaM MACHUBHOI 6€3MeKH (SIK yMOBHU JOIYCKy [0 MOJAJbLIOI eKCIUTyaTalii y
CHCTEMi I'POMaJiCbKOTrO TPaHCIOPTY). B poboTi npu popMyBaHHI KpUTUYHUX TEPMIHIB CJIy>KOU aBTOOYCIB
BCTAHOBJIEHO, 10 OCHOBHOIO CKJIAJIOBOIO, IO 0OMEXKY€E PeCYPC aBTOOYyCa € 0ro Ky30B, HECIIPABHICTb SIKOTO
notpebye HeraifHoi IOCTaHOBKU Ha BiJHOBJIIOBAJIbHUI PEMOHT. [Ipy YoMy aBTOOyCU 6€3 Bi3ya/IbHUX MOMIKOIKEHb

MIPOJOBXYIOTh €KCILTyaTallilo, He JUBJIIYXCh Ha T€, IO XapaKTePUCTUKU MaTepialy KapKacy B IIpolLeci merpagarnii



BXXE He 3a0e3Me4yI0Th HaJIesKHY MillHICTb Ky30Ba. PO3p06s1€HO METOIMKY OLIiHKU BiiNOBiIHOCTI KOHCTPYKLii Ky30Ba
HOPMAaTHUBHUM BHMOTaM IIACHUBHOI Oe3I1eKH IIif] 4ac perysipHuX TeXHIYHUX KOHTPOJIIB y Mpolieci ekcIutyaralii, mo
nossosisie gonosHuTH JCTY 3649: 2010 myHKTaMy, fKi Bil[IOBial0Th BUMOTaM 3arajbHOEBPOIENCHKOI TPAKTUKH.
Po3po6seH0 MeToA MPOTHOCTUYHOTO PO3PaxyHKy pecypcy Ky30Ba aBToOyca Iif| yac eKcIulyaTalii 3 ypaxyBaHHIM
YMOB PYXY Ta BIIMBY KOPO3ii i BTOMHOI MILIHOCTI, IKM#1 JO3BOJII€ BUKOHYBATU PO3PaxyHOK PECYPCY Ky30BiB
aBTOOYCiB HeCiBHOI KOHCTPYKLi Ta Ha paMHOMY Liaci. [y MOBHOLiHHOTO BpaxyBaHHS peaiil ekcryaTalii
PO3pO6JIEHO MOZIEIb, SIKA OIIMCYE Nepeiavy Ha Ky30B aBTOOYCa IOLITOBXIB Bifl MiKpOIIpoQisiio 1OpOru yepes
nemndyioyi Ta IPy>KHi €JIeMEeHTH ITiJBiCOK Ta MUH. B Mozesii TakoX BpaxoBaHO ITPo6oi MiABiCOK, 3ay1esKHOCTI KOpo3il
BiJl yMOB eKCIIyaTallii, 3aBaHTa)K€HHS [aca’)kupaMy Ta LWBUIKOCTI pyxy aBTobyca. Po3pobsieny mozens 6yyo
IIepeBipeHOo Ha a/IeKBaTHICTh CIIBCTaBJIEHHSM i3 pe3yJbTaTaMHy, 1110 6yJIM OTPYMMaHi TPy eKcIlyaTallii aBToOyciB Ha
peasIbHUX MapuIpyTax. [IpoBeeHO MOMeI0OBaHHS IapaMeTpiB JOBIOBIYHOCTI aBTOOYCa B OOPAaHUX YMOBAX.
MiniMasibHUH NIPOGIT N0 PyIHYBaHHS JIOHXKEPOHIB KapKacy OCHOBHU Ky30Ba aBTOOyca CKJIaB 57523 KM IIpU
NiBTOpakpaTHOMY [lepeBaHTaXXEeHHi [1aca’kupaMu Ta pyci aBTodyca 1o OpyKiBLi HU3bKOI SIKOCTi. MakcumanbHUN
IIpo6ir 10 pylHYBaHHS JIOHXXEPOHIB KapKAacy OCHOBU Ky30Ba aBTOOyca ckjaB 1289315 KM pu NepeBe3eHHi TijIbKU
Macakupis, 10 CULSTh, TA PycCi aBTOOyCa N0 [0p0o3i 3 acHanbTOOGETOHHUM NOKPUTTSIM. [IpoBeZIeHO OLIiHKY
IOBrOBIYHOCTI Ky30Ba aBTo0yCca Ha paMHOMY ILIaci, sSIKa JIeKUTh y Me>Kax Bif 5 1o 11 pokiB 3a71eHO Bif, yMOB
ekciulyaTauii. BcranossieHo, mo pama Mae B 1,5 — 1,8 pasu 6isbilly JOBroBiYHICTb HiXK caM KapKac Ky3oBa. [IpoBesieHO
DOCTiIKeHHSs Pi3MKO-MeXaHIYHUX BJIaCTUBOCTEH €JIEMEHTIB KapKacy Ky30Ba aBTO0yCa 3 BOCbMUPIiYHUM TEPMiHOM
eKCIlTyaTallii Ta Ha OCHOBI OTPMMaHUX €KCIIEPUMEHTAJIbHUX JJAaHUX I1E€PEBIPEHO Ky30B BOCbMUPIYHOrO aBTOOyCa Ha
BiITIOBiHICTh YMOBaM IacUBHOI 6e3neky 3rifHo Bumor IIpasusn €EK OOH N2 66 meTomamu iMiTaliliHOro
MOJI€JIIOBaHHS Ta BCTAHOBJIEHO, 1110 fedopMallisl CTilIOK IIepeBuIlye NONYCTUME 3HaYeHHs B 2,21 - 3,81 pasy, 1o
BKa3y€ Ha HENPUITYCTUMICTb MOT0 MOJAJIbIIOI €KCIUIyaTallii. 3alipOrIOHOBAHO TPY MOKJIMBUX BapiaHTH
BIOCKOHAJIEHHSI TEXHOJIOTiM BUTOTOBJIEHHS Ky30BiB aBTOOYCiB B acIeKTi KOpo3ii i JoBroBiYHOCTI, i3 BUKOPHUCTaHHIM
Cy4yaCHUX [IPOTPECUBHUX MaTepiaziB Ta Kie4ux cymimeil. [TpoBeeHO BUIPOOYBaHHS KJI€IOUMX CyMilllel 3
[IOBEPXHSIMU NPUKJICIOBAHHS MO0 iX aAre3iiiHMX BIACTUBOCTEN, 0 AO3BOJIUJIO TI0aIblIe BIIPOBAIPKEHHS Y
BMPOOHHUIITBO, 3 yMOBU HaJlilHOCTI Ta LOBroBiYHOCTI B Ipoueci crapiHHs. Po3po6ieHo pekoMmeHalii momo
IiABUILEHHS TOBrOBIYHOCTI Ky30Ba aBTo0Oyca B ITpolieci ekciityaratlii. Po3pobeHo TeopeTnyHi oCHOBU
(hopMyBaHHS palliOHAJILHOTO TEPMiHY €KCITyaTalii 3 yMOB MiHiMi3allii 3araibHUX BUTpaT. Kil04oBi cj10Ba: aBTOOYC,
Ky30B aBTOOYyCa, IOBrOBIUHICTb, OL[iHKa pecypcy, iMiTaliliHe MOieIl0BaHHS, (POPMYBAHHS PECYPCY, aHTUKOPO3iHUI
3aXUCT, IACUBHA 6e3IeKa, HOBi TeXHOJION].

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.
Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIIPKEHHS 3 HANGLIbII
Ba)KJIMBYX IPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTIO, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1151 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAsIoro PO3BUTKY
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