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Pedepar:

1. Y po6oTi nokasaHo, 110 BU3HAYEHHS MIPUYUHU HECIIPAaBHOCTI [IB3 € BaXKKMM 3aBJJaHHSM HE TiJIbKU Y 3B'S3Ky 3i
CKJIafiHiCTIO pobo4ux npouecis [IB3, aye i BHACTIOK 3HAaYHUX IOLIKO/KEHb, AedopMaliii eTaneil, BEJIMKOi
KiJIBKOCTI yJIaMKiB y IIPOL€Ci pO3BUTKY IMOUIKOIPKEHHS, KOJIM IPUYMHHO-HACIIAKOBI 3B's13KM M)XK O3HaKaMU Ha
JeTassix i pob0YMMU IpoLiecaMy, IKi BUKJIMKAJIN 1Ii 03HaKK, HEOUEBUIHI. Y pe3ysbTaTi IPaKTUYHO HepijKi BUNaAKu
ITIOMUJIKOBOTO BU3HAYEHHS IPUYMHYU HECIIPABHOCTI, 110 MOXKE BIIJIMHYTU NONPU BCi €Tany BUPOOHUIITBA Ta
eKCIIyaTalii JBUryHa, BUKJIMKABIIM SIK 3HAaYHi €KOHOMIiYHi BTPATH Ta TPUBAJi NEPiofu NPOCTOI0 TPAHCIIOPTHUX
3aC00iB, a 1 IOBTOPEHHSI HECIIPABHOCTI. [I7151 BUpIillleHHSs 3aBJIaHHS ITPABUJIbHOTO Ta €(DEKTUBHOTO BU3HAYEHHS
[IPUYMH HECIIPAaBHOCTEN HaBEJIEHO 3arajbHUI NiJXif, 10 HOCIiI)KEHHS IJISIXOM aHasli3y TEXHIYHOIO CTaHy
OCHOBHUX BY3JIiB Ta feTasnen [IB3 gk ckiagHoi cucteMu. JJOKIagHO PO3IVISIHYTO YUCJIEHH] IPUYMHA

HecCIpaBHOCTeH, nedeKTiB Ta [OIIKO)KeHb IBUTYHiB, BUKOHAHO iX Kjacudikalliio, IpoBeeHo aHali3 iX 03HaK,



BKJIIOYAIOUY HE TiJIbKY YMCJIEHHI BUAY €KCILTyaTalilHUAX MOIIKOPKEHb, @ 1 BUPOOHMUI 1e(EKTH, 10 BUHUKAIOTh IPU
KOHCTPYIOBAaHHi, BUTOTOBJIEHH] Ta/ab0 30upaHHi, y TOMY 4uCli AedeKTH BTOPUHHOTO (DEMOHTHOI0) BUPDOOHUIITBA.
Po3po61eH0 3arajibHi IPUHLMIN AOCIIIKEHHS Ta MPAKTUYHOTO BUBHAYEHHS IPUYMH HECIIPABHOCTEN JIBUTYHIB, Y
TOMY YHMCJIi 33 JOIIOMOIOI0 PETPOCIEKTUBHOIO aHai3y iCTOpii TPaHCIIOPTHOTO 3ac00y, 10 4O3BOJISIE
BCTAHOBJIIOBATY 3B'A30K TEXHIYHOIO CTaHy ABUIYHA 3 IIOAISIMU B IOTO iCTOPII Ta BUABJIATU JIKepeja Ta MOMEHTH
[IOYaTKOBUX MOIIKO/KEHb. Ha OCHOBI YMCI€HHUX BUIAAKIB HECIIPABHOCTEMN i3 MPAKTUKU TOCJiIPKEHHS TEXHIYHOTO
crany /[IB3 pisHUX THUIIIB JOKJIAIHO [IPOAHAII30BAaHO OCHOBHI O3HAaK! Pi3HUX BUIIB IIOIIKOIKEHb. PO3IJISIHYTO
METOJMKU MOJIEJII0BAHHS IIOMIKOKEHD JETalel IPY HECIIPABHOCTSIX, L0 HAYACTIlIe 3yCTPivYaloThCs, BKIIIOYAI0YN
rizpoyznap B UWJIiHJPI IIpy NOTIaiaHH] piAvHY, Hey3ropyKeHHsl 06€pTaHHS PO3IOLiNIbHOrO i KpUBOMIUITHO-
IIATYHHOTO MEXaHi3My, IOPYIIEHHS 3MalLeHHs, OXOJIOIPKEHHS Ta iHIi BUAM [TOMIKOKEHD. 3a JOIIOMOTIOI0 MOy
BHSBJIEHMX O3HAK Ha TOJIOBHI, IO MiATBEPAXYBaJIbHI Ta YTOUYHIOBAJIbHI, & TAKOX 3 BUKOPUCTAHHSM JAHUX,
OTPMMAaHUX P MOJIEJIIOBAHHI [TPOLIECiB MOMKOPKEHHS], IIJISIXOM MOJAJIbIIOTO CUHTE3y PO3PO6JI€HI METOOUKMI

BM3HAUEHHS IPUYMH HECIIPABHOCTI, y TOMY YMCJIi IIPU 3HAYHUX MOMIKOIKEHHX [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.
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