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B kHure paccMoTpeH paHee HE OTMEUEHHBIH MEXaHU3M JIOKAJIbHOTO aOpa3MBHOTO
M3HOCAa B JBUTATENISIX BHYTPEHHErO CrOPaHMsI, BBI3BIBAEMBII NEpepaclpereieHHeM
YacTHI[ MUIM BO BITYyCKHBIX TPyOOINpPOBOAAX MOJ JEHCTBUEM LEHTPUDPYTUPOBAHMUS
IpU MOBOPOTE BO3AYILIHOTO IMOTOKAa B OOKOBbIE OTBOJbI. OmnucaHbl 0COOEHHOCTU
npoliecca 3aJep:KaHusl 4acTHUI] B COBPEMEHHBIX BO3AYIIHBIX (UIBTpax, MOKa3aHo,
910 (UIABTPHl HE O0O0ECHeuYMBaIOT TOJHYI0 OYHCTKY BO3AyXa, U HEOOJbIIOE
KOJIMYECTBO a0pa3suBHBIX YacTUIl HEM30€KHO MomajaaeT B jABUrarenb. [IpuBeaena
"paguycHasa" Mojelb pacuera TPAeKTOPUU JBHXKCHUS E€AMHUYHOM YaCTHUIBI C
OTKJIOHEHHEM OT JIMHUWA TOKa BO31yXa, JABWXKYILIErocs mo panuycy. IlomydeHHbIe
pe3ynbTaThl MOACIUPOBAHUS IMOKA3AIM CYLIECTBEHHOE BJIMSHUE pa3Mepa YacTHIIBI,
CKOPOCTH BO3/yXa U yIJjla OTBOJA Ha MEepEpACIPEEICHUE YACTHL] 10 KaHAJIaM, B TOM
4uClle, peanbHOro BIyCKHOro kojuiekrtopa /IBC. BeimonHeHo MopenupoBaHue 2-
(da3HOro TEeueHus BO3AyXa C YaCTULAMU METOJOM KOHEYHBIX OOBEMOB, B LIEJIOM
IIOATBEPAUBIIEE JAHHBIE, NOJYYEHHBIE C TNOMOIIBK pamuycHon wMoxenu. [lo
pe3ynbTaTaM 3KCHEPTHBIX UCCIEI0BAHUNA MPUYMH HEHCIPABHOCTENH aBTOMOOMIIbHBIX
JBUTATENSIX TOJTBEPKIACH JTOKAJIbHBIN a0pa3uBHBINA U3HOC B OT/EJIbHBIX LUJIUHAPAX.
JlaHHOE SBJICHHE XapakKTEpPU3yeT MEXaHW3M aOpa3MBHOIO HM3HOCA, BbI3BAHHBIM
MCKJIIOYMTENIBHO JIOKAJbHBIM YCUJIIEHHEM aOpa3uBHOIO JIEHCTBUS YACTHILI, YTO MOYKET
NPUBECTH K KaTacTpo(UUECKOMY H3HOCY B JBHUrareie MpU BIOJIHE HOPMaJIbHOM
¢unbTpaMu BO3AyXa MU M3HOCOCTOMKOCTH Tpylmxcs neraned. OTMeueHo, YTo
OOHapy>KEHHbIE 3aKOHOMEPHOCTH JIOKAJIBHOTO a0pa3WBHOIO HM3HOCA JOJDKHBI
YUHUTBIBATHCSI HE TOJBKO MPU IKCIEPTHBIX UCCIECAOBAHUSAX MPUUYMH HEHUCIIPABHOCTEM,
HO TakK)Xe MpU KOHTPYUPOBAHHMM, MPOU3BOJACTBE U IKCIUTyaTal[dd aBTOMOOMIIbHBIX
JIBUTATEIICH.



Khrulev A.E., Saraiev O.V. Local abrasive wear in automobile internal combustion
engines. Monograph. 2021. — 70 p.

The book discusses a previously unremarked mechanism of local abrasive wear in
internal combustion engines caused by the redistribution of dust particles in the
intake pipes under the action of centrifugation when the air flow is turned into the
side outlets. The features of the process of retaining particles in modern air filters are
described, it is shown that filters do not provide complete air purification, and a small
amount of abrasive particles inevitably enters the engine. A "radius" model for
calculating the trajectory of a single particle with a deviation from the streamlines of
air moving along the radius is presented. The obtained simulation results showed a
significant effect of the particle size, air velocity and outlet angle on the redistribution
of particles along the channels, including the real intake manifold of the internal
combustion engine. A simulation of a 2-phase flow of air with particles by the finite
volume method was carried out, which generally confirmed the data obtained using
the radius model. Based on the results of expert studies of the failure causes in
automobile engines, local abrasive wear in individual cylinders has been confirmed.
This phenomenon characterizes the mechanism of abrasive wear caused by an
exclusively local increase in the abrasive action of particles, which can lead to
catastrophic wear in the engine with quite normal air filtration and wear resistance of
rubbing parts. It is noted that the discovered patterns of local abrasive wear should be
taken into account not only in expert studies of the failure causes, but also in the
design, production and operation of automobile engines.
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PaccMOTpeH MexaHu3M JioKaJsibHOro abpas3uMBHOrO WM3HOCa B
ABUratTenax BHYT peHHero cropaHus, Bbl3blBaeMbIiA
nepepacnpegeneHneMm 4acTtul, MblIM MPU MNOBOPOTE BO3AYLUHOMO
MoToka B OOKOBble OTBOAbI BMNYCKHOW cuUCTeMbl. [lpuBeneHa
"pagunycHas" Moaenb pacHyeTa TPaeKTopuu ABMKEHUS enunHUYHOW
YacTULUbl C OTKJIOHEHNEM OT JIMHUIA TOKa BO3AYXa, ABUXYLLErocsa no
pagunycy. [llony4eHHble pe3ysbTaThbl MNOKa3ajan CyLlecTBeHHoe
BAIMAHME pa3Mepa 4YacTulbl, CKOPOCTW BO34yXa WU yriaa oTBofa Ha
nepepacrnpeneneHnme YacTtul Mo KaHanam. BbeinonHeHo 3-D
MojenupoBaHue 2-hpa3HOro TeyeHusa BO3AyXa C YacTuuamu,
noaTBepAMBLIEEe [AaHHble, MNOJIYYEHHbIE C MOMOLULLID pagunyCHOW
Momenun. [lo pe3ynbTaTaM 3KCMEPTHbIX WCCAeaoBaHUA MPUYMH
HENCMPaBHOCT en ABUraTenen noaTBepXaeH JIOKaJIbHbIN
abpasmBHLIM M3HOC B OTAEsIbHbIX UWanHApax. [JaHHOoe sABAeHue
XapakTepusyeT MexaHu3M abpasvBHOro WM3HOCA, BbI3BaHHbLIV
JIOKasbHbIM YCUeHEM abpa3mMBHOMo A eNCTBUS YacTUL, YHTO MOXXeET
MPMBECTU K KaTacTpoPuU4YeCcKoMy U3HOCY Mpu  HOPMasibHOW
punbTpaumm BO3AYXa W WU3HOCOCTOMKOCTU TPYLUMXCA OeTanewn.
OTMeYyeHO, 4TO oObHapyXeHHble 3aKOHOMEPHOCTU JIOKAJIbHOrro
abpasmMBHOro M3HOCaA O0/DKHbl YHUTbIBATbCHA KaK MpU 3KCNepT HbIX
nccnenoBaHUAX npUynH HENCNPaBHOCT en, TakK n npwu
KOHCT pyMpoOBaHUK, NMPOM3BOACTBE U 3KCrJyaTaunum aBToMOOUAbHbIX
ABUraTenen.
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