





O. E. Xpynes, O. B. Capaes, I. FO. CapaeBa

MeToan MOAeNtOBaHHS NOLUKOLKEHb
B ABMIYHaX BHYTPILUHbOr 0 3ropsAHHS
TPaHCMOPTHMX 3acobiB

KwuiB

2024



YK 621.432
ISBN 978-966-479-131-8
X95
MoHorpadis cxsaneHa o ny6ikauii BueHor paforo XapKiBCbKOro HalioHasbHOro
aBTOMOGINBbHO-[OPOXHLOr0 YHiBepcuTeTy ([038in Ne 66/24/4.16 Bif 31 TpasHs 2024 poky)

PeLeH3eHTH:

KalukaHoB AHZpili Anb6epToBuMyY, JOKTOP TEXHIYHKX HayK, Mpodecop kadenpy «aBToMobiNiB Ta
TPaHCMOPTHOTO MEHEMKMEHTY», BIHHULbKUIA HaLiOHaNbHWIA TEXHIYHWIA yHiBEpCUTET

€nicaHos Cepriii BonogMmmpoBmny, SOKTOP TEXHIYHMX HayK, Npodecop, 3aBigyBay Kadeapu
KOHCTPYKLiT aBiauiiHUX ABUTYHIB, XapKiBCbKMWIA HaLlioHa/IbHUIA aePOKOCMIYHWIA YHIBEpCUTET

[HaHeup Cepriii BiTaniiioBuy, kaHAWAAT TEXHIYHMX HayK, AOLEHT, NepLUNiA 3aCTYMHUK UPEKTOPa,
XapKiBCbKMi1 HayKOBO-A0CNIAHNIA eKCePTHO-KPUMIHAICTUYHWIA LeHTPp MBC YKpaiHu

Xpynes O. E. Metogn MogentoBaHHA MNOLIKOMKEHb B  [BUFYHaX BHYTPILLIHLOIO
3ropsiHHA  TpaHCrnopTHMUX 3acobiB : MoHorpadia / O. E. Xpynes, A. B. Capaes,
l. FO. CapaeBa. — KuiB : YKpIHTEI, 2024. - 190 c.

Y po6oTi oTpumMany NOAaIbLUMA PO3BUTOK, YAOCKOHaIEHI Ta OHOB/MEHI METOAMW, fKi [03BONAITb
pocnigHuky  (ekcnepty) dopmanisyBaTv Npouec PO3BUTKY HECMPaBHOCTI Ta MOLIKOMKEHb B
JBUryHaxX BHYTPILUHBOTO 3rOPSIHHA TPAHCMOPTHUX 3ac06iB Yy BuNagkax MopyLleHb YMOB X
ekcnnyarauii. Po3pobsieHi, BupilleHi Ta [LOCAIMKeHI MaTeMaTuU4Hi i KOMM’HOTepHi Mogeni, a came:
Mofenb 3MiHW TWUCKY (KOMMpecil) B uuAiHAPI Mig 4Yac Oro fiarHOCTYyBaHHS, MOAENb PO3BUTKY
NOKaJIbHOro abpasvBHOIO 3HOCY Y UMMIHAPaX B 3a1eXHOCTI Bif Mepepo3nofifly 4acTUHOK nuay y
BMYCKHMX Tpy6omnpoBogax nNpu pisHWX pagiycax MOBOPOTY MOBITPSHOTO MOTOKY Y BRYCKHMX
KOMEKTOpax; MOAe/b PO3paxyHKy TPaeKTopil pyxy OAWHWYHOT YaCTUHKM 3 BIAXWIEHHSAM Bif NiHii
Teyil MOBITPA NpW pyci MO pagiycy BMYCKHOMO KOMEKTOPY; MOAeNi BWHWKHEHHA Ta pPO3BUTKY
YWKOMKEHb MPU NonafaHHi B LUUNIHAP [ABUryHa PisHWX BUAIB piguH (rigpoygapy) i OTpuMaHo
3a/IeKHICTb  BeNUUMHM  fedopmalii  CTepXHS LiaTyHa Bif 00CAry 3anoBHEHHA Kamepwu 3ropaHHSA
pigvHOIO; Mogeni neperpiBy MOPLWIHA Ta CTIHOK TOM0OBKM UWniHApa npy  BIAMOBI  CMCTEMU
OXOJIO[XKEHHSA; MOfe/Nb JIOKaSbHOTO TEPMiYHOro MOLIKOKEHHA BMYCKHOrO KfamaHa npu BiAMOBI
Cy4aCHOI CWUCTEMW aBTOMATWYHOrO perynioBaHHA (a3 rasoposnogifly; MOfeSb  MOLWKOLKEeHb
NiAWWNHUKIB  KOMIHYacToro Bally Y BWUNaAKy 3HWKEHHA TUCKY Y CUCTEMi 3Masky [BUTyHa.
Po3pobneHi Mofeni Ta MeToAM [03BOMAOTb 00’€KTUBHO, LUASIXOM PO3PaxyHKy Mpu NpoBeAeHHI
eKCNepTHUX [OCNIMKEHb OUIHUTV MPUYMHU Ta PO3BUTOK HECTPaBHOCTI [BUIYHa BHYTPILUIHLOIO
3ropsiHHA TPAHCMOPTHMX 3aC00iB.

[nsa ekcnepTis, [OCNIgHVKIB, KOHCTPYKTOPIB i iHXeHepiB 3 ekcnyaTauii ABUIYHIB BHYTPILUHLOrO
3ropsiHHS TPaHCNOPTHMX 3ac06iB, 3400yBaYiB BULLOT OCBITU (CTYAEHTIB, acnipaHTiB).
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Khrulev O.E. Methods for modeling damage in internal combustion engines of vehicles
: monograph / O.E. Khrulev, AV. Saraev, l.Yu. Saraeva. — Kyiv : UKrISTEI, 2024. -
190 p.

The work further developed, improved and updated methods that allow the researcher (expert) to
formalize the processes of faults and damage in internal combustion engines of vehicles in cases of
breakage of their operating conditions. Mathematical and computer models have been developed,
solved and studied, namely: a model of changes in pressure (compression) in cylinders during its
diagnosis; model of the development of local abrasive wear in cylinders depending on the
redistribution of dust particles in the intake pipes at different radius of the air flow turning in the
intake manifolds; model for calculating the trajectory of a single particle with deviation from the air
flow lines when moving along the radius in the intake manifold channels; models of the occurrence
and development of damage when different types of liquids enter the engine cylinder (hydrolock)
and the dependence of the magnitude of the connecting rod deformation on the filling ratio of the
combustion chamber with liquid is obtained; models of overheating of the piston and cylinder head
walls in the event of a cooling system failure; model of local thermal damage to the intake valve
when a modem automatic valve timing control system fails; model of damage to crankshaft
bearings when pressure in the engine lubrication system emergency decreases. The developed
models and methods make it possible to objectively assess the causes and development of faults and
failures in the internal combustion engine of vehicles through calculations during expert studies.

For experts, researchers, designers and engineers for the operation of internal combustion engines
of vehicles, applicants for higher education (students, graduate students).
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