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2. Method for experimental assessment of damage to internal combustion engines of vehicles

Pedepar:

1. Y po6oTi nokasaHo, 10 BUBHAYEHHS IPUYMHU HECTIPABHOCTI [IB3 € BasKKMM 3aBJaHHSIM HE TiJIbKU Y 3B'3KY 3i
CKJIafHiCTIO pobounx mporecis [IB3, azne i BHACiAOK 3HAYHUX MOUIKOKEHb, nedopmallii neTaneil, BeIuKoi
KIJIBKOCTI yJIaMKiB y ITPOLIE€CI PO3BUTKY IOLIKOIPKEHHS, KOJIA IPUYMHHO-HACIIAKOBI 3B's13KM MIXK O3HaKaMU Ha
IeTassx i pob0YMMU IIPoLiecaMy, SIKi BUKJIMKAJIM 1Ii 03HaKK, HeOYeBUIHI. Y pe3yspTaTi IPaKTUYHO HepifKi BUNaAKU
[IOMUJIKOBOTO BU3HAY€HHS [IPUYMHU HECIIPABHOCTI, 1110 MOJKE BILJIMHYTH IIOIPU BCi €Tany BUPOOHULITBA Ta
eKCIlyaTalii JBUryHa, BUKJIMKABIIM SIK 3HaYHi €KOHOMIYHi BTPATH Ta TPUBAJIi IE€PiOAU POCTOI0 TPAHCIIOPTHUX

38006iB, au INOBTOPE€HHA HeCHpaBHOCTi. ,HJIF[ BI/IpiI.LIeHHH 3aBllaHH{ ITPABUJIBHOTO Ta eCl)eKTI/IBHOFO BM3HAYEHHSA



IIPUYUH HECIIPABHOCTEN HAaBEEHO 3arajlbHUM Miaxif 00 JOCIIIIKEHHS MIJISIXOM aHaJli3y TEXHIYHOrO CTaHy
OCHOBHUX BY3JiB Ta feranei [IB3 sk cknagHoi cuctemMu. JJOKIaAHO PO3TJSHYTO YMCJIEHHI IPUYMHA
HecIpaBHOCTEH, nedeKTiB Ta MOIIKO)KEHb IBUTYHIB, BUKOHAHO iX Kjacu@ikallilo, IpoBeeHo aHali3 iX 03HaK,
BKJIIOYAIOYY He TiJIbKU YMCJIEHHI BUIY eKCITyaTalliliHUX [TOMKO/AKEHb, a I BUPOOHUYI fle(EeKTH, 1110 BUHUKAIOTh IIPU
KOHCTPYIOBaHHi, BUTOTOBJIEHHI Ta,/ab0 36MpaHHi, y TOMY YUCJIi fe(eKTH BTOPUHHOTO (DEMOHTHOTO) BUPOOHUILITBA.
Po3po6seHo 3arasbHi IPUHIMIIY JOCIIIPKEHHS Ta IPaKTUYHOTO BU3HAYEHHS [IPUYMH HECIIPaBHOCTE JBUTYHIB, ¥
TOMY YMCJIi 32 JOTIOMOIOI0 PETPOCIIEKTUBHOIO aHaji3y icTopii TpaHCIIOPTHOTO 3ac00y, 110 J03BOJIsIE
BCTAHOBJIIOBATY 3B'430K TEXHIYHOIO CTaHy ABUIYHA 3 IIOAISIMU B 1OTO iCTOPII Ta BUABJIATU IKepeja Ta MOMEHTH
MOYaTKOBUX MOIIKOAXKEHb. Ha OCHOBI YMCI€EHHUX BUIIAAKIB HECIIPABHOCTEMN i3 MPAKTUKU TOCIIPKEHHS TEXHIYHOTO
ctany /[IB3 pisHUX THUIIIB JOKJIAIHO [IPOAHAII30BAaHO OCHOBHI O3HAaK! Pi3HUX BUIIB IIOMKOIKEHb. PO3IJISIHYTO
METOJIMKU MOJIEJIF0BAaHHS IOMIKOKEHD €Tl IPY HECIIPABHOCTSIX, L0 HAYACTille 3yCTPi4aloThCsl, BKIIIOYAI0YN
rigpoyzap B LMAJiHAPI IpY NONAAAHHI PiUHYI, HEY3TOIKEHHS! 00ePTaHHS PO3NOIBHOTO i KPUBOIIMITHO-
IIaTYHHOT'O MEXaHi3My, [IOPYIIEHHS 3MaIIEHHS, OXOJIOKEHHS Ta iHIi BUIU MMOMKOIKEHb. 3a JOIIOMOTIOI0 MOy
BHUSBJIEHMX O3HAK Ha TOJIOBHI, IO MiATBEPAKYBaJbHI Ta YTOUYHIOBAJIbHI, & TAKOXK 3 BUKOPUCTAHHSIM JAHUX,
OTPUMAaHUX IIPU MOJIE/IIOBaHHI MTPOIECiB MOUMKOIKEHHS, IIJIIXOM M0/IaJIbIIOT0 CUHTE3Y pO3po06yieHi MEeTOIUKU

BM3HAYEHHS IIPUYMH HECIIPABHOCTI, y TOMY YMCJIi TIPU 3HAYHUX ITOMKOIKEHHX [IB3.

2. The work shows that determining the cause of engine faults is a difficult task, not only due to the complexity of
the internal combustion engine's work processes, but also due to significant damage, deformation of parts, large
number of debris in damage development process. In that time the cause-and-effect relationships between signs
on parts and the workflows causing these symptoms are not obvious. As a result, in practice, there are often cases
of erroneous determination of the cause of a fault, which can affect all stages of production and operation of the
engine, causing not only significant economic losses and long periods of vehicle downtime, but also a repetition of
the fault. To solve the problem of correct and effective determination of the causes of faults, a general approach to
research is presented by analyzing the technical condition of the main units and parts of an internal combustion
engine as a complex system. Numerous fault causes, defects and damage to engines are considered in detail, their
classification is carried out, an analysis of their signs is carried out, including not only numerous types of
operational damage, but also manufacturing defects arising from design, manufacture and /or assembly, including
defects in secondary (repair) production. The general principles of research and practical determination of the
causes of engine faults have been developed, including with the help of a retrospective analysis of the vehicle
history, which makes it possible to establish a connection between the technical state of the engine and events in
its history and to identify the sources and moments of initial damage. On the basis of numerous cases of faults
from the practice of studying the technical condition of various types internal combustion engines, the main signs
of various types of damage are analyzed in detail. Methods for modeling damage to parts in the most common
faults, including hydrolock in cylinder due to liquid entering, breach of rotation of the distribution and crank
mechanism, lubrication, cooling and other types of damage are considered. By dividing the revealed signs into the
main ones, confirming and clarifying, as well as using the data obtained in the simulation of damage processes, by
further synthesis and modeling, simple methods have been developed for determining the causes of the
malfunction, including in case of severe damage to the vehicle internal combustion engine.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TEXHIKHU: QyHnameHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUYHOT 0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICbKOTO NIOTEHLjaNy 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiJIbCTBA i Aep>kaBu

CrpareriyHuii NpiopUTETHUH HaNIPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIIA
BHCOKOTEXHOJIOTIYHOI'O PO3BUTKY TPAHCIIOPTHOI CHCTEMH, PaKeTHO-KOCMIYHOI rajysi, aBia- i cynHOOymyBaHHS,

036pO€EHHS Ta BilICbKOBOI TEXHIK1
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