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1. Bubip Ta 06rpyHTyBaHHS IapaMeTpPiB CUJIIKOHOBOIO AeMI{pepa KPYyTUIbHUX KOJIMBAHb KOJIIHYACTOTO Baja

BHCOKOOOEPTOBOTO TTU3EJISI

2. Selection and justification of the parameters of silicone damper of torsional vibrations of high-speed diesel
crankshaft

Pedepar:

1. Incepraliiio IpUCBsYE€HO BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-ITPAaKTUYHOI 3a7ja4i BU6OPY OCHOBHUX IIapaMeTpiB
CUJIIKOHOBOTO JemIidepa raciHHs KPyTUJIbHUX KOJIMBaHb CUCTEMU KOJIIHYACTOTO Bajla BiTYN3HSHOIO
BHCOKOOOEPTOBOTO MaJloJiTpakHOro nusens 64H8,8 /8,2, sikuil IpoeKTyeTbCsl B paMKax JAeP>KaBHOTO
iHBeCTULIIHOTrO MPOEKTY «C10005KaHChKUI IU3€JIb», ONHUM i3 3aBIaHb SIKOTO € CTBOPEHHSI KOHCTPYKIii i OCBOEHHS
BUPOOHULITBA HOBOI cepil MeCTULNIHAPOBUX PSIHUX YOTUPUTAKTHUX M3eJliB NOTYXHICTIO 110 - 130 kBT. O6'eKT
IOCIiIKEHDb — MIPOLECH, 1IJ0 BUHUKAIOTh B CUCTEMI KOJIIHYACTOTO Bajla B PE3YJIbTaTi BIIJIMBY KPYTUJIbLHUX KOJIMBAHb
Ha PE30HAHCHUX PeXXUMax poOOTHU ABUTYHA. [IpegMeT DOCliIKeHb — KOHCTPYKTHUBHI XapaKTePUCTUKY €JIEMEHTIB
CHCTEMHU KOJIIHYaCTOrO BaJja Ta NapaMeTPU CUJIIKOHOBOTO AeMIdepa H0oro KPyTUIbHUX KOJIMBaHb. B OCHOBY
TEOPETUYHUX Ta eKCIIepUMEHTAIbHUX JOCIIIKEeHb ITOKJIanieHi QyHAaMeHTasIbHi 10JI0KeHHs Teopii [IB3, Teopii
KOJIUBAHb, FiApOINHAMIKY, TPUKIaAHOI MATEMATUKY Ta MaTeMaTUYHOI (i3uKH, Teopii MilTHOCTI Ta HaiHOCTI. 3
METOIO BU3HAUYEHHS PE30HAHCHUX YaCTOT KOJIMBAHb KOJIIHUYACTOrO Bajla BUCOKOOOEPTOBOTrO MaJIOJiTPaXKHOIO
nu3esst 3actocoByBascs nporpamuuit komiieke AVL EXCITE Designer. Po3paxyHKOBe BU3HAUYE€HHS aMILITY/I
BVMMYILIEHNX KOJIMBAHb Ta JOTMYHUX HANPY>KEHb CUCTEMHU KOJIIHYACTOrO BaJjia MPOBOJAMIIOCH 32 METOZOM Ha OCHOBI
YMCEJIBHOTO PO3B'sI3aHHSI BUCOKOPiBHEBOI CUCTEMH HEJIiHINHUX AU(EPEHLINHNX PiBHSIHDb Y BUTJISAI MOJIEJli B
IIPOCTOPI CTaHiB. PO3paxyHKOBO-EKCIIEPUMEHTAJIbHE JOCJIIIPKEHHS 3 BUSHAYEHHS BEJIMYUHU KOPCTKOCTI
KPMBOIIMIIA KOJIIHYaCTOro Bajia 6a3yBajiocsl Ha 3aCTOCYBaHHI METO/ly MaTEMAaTUYHOTO I1JIAHYBaHHS €KCIIEPUMEHTY.
J7151 1o6yn0BY MaTeMaTUYHOI 3aJ1e’KHOCTI Jedopmaliii AijIsiHKY KOJIiHYacTOro Basa Bifi IPUKJIaeHOrO MOMEHTY Ta
TOYKU 3aKPillJIEHHS] BUKOPUCTAHUN MUPOKO NOMMPEHUH i BUBHAHMI METO], allPOKCUMaLlii - MEeTOH, HaIMEHIINX
KBaJpartiB. /17151 BU3HaY€HHS KOeQil[ieHTiB allpOKCUMYIOUYMX 3aJIEKHOCTE METOOM HalIMEHIIMX KBapaTiB OyJia
3acTocoBaHa Inporpama ApproximationL.SM, mo po3po6sieHa B cepenosullii MatLAB, sika 03BOJIsI€ BUpIlyBaTU
3afaui ontyMisalii nobygosaHoi PpyHKLii. HaykoBa HOBU3HA OTPMMAHUX PE3YJIbTATIB [10JISIra€ B OOIPYHTYBaHHi
HEeOOXiIHOCTi 3aCTOCYBaHHS 1eMII(YIOUOTO eJIEeMEHTa B CUCTEeMi KOJIIHYaCTOTO Bajla BiTYN3HSHOTO
BHCOKOOOEpPTOBOr0 MajloJiTpaskHoro ausesis 64H8,8/8,2; B ynockoHaseHHi MeToy eKCIIepUMeHTaIbHO-
PO3PaxyHKOBOI'O BU3HAYEHHS (PAKTUYHOI'O 3HAYEHHSI )KOPCTKOCTI KpUBOMIXIIA KOJIIHYACTOrO Baja; B yTOYHEHHI
MaTeMaTu4Hoi Mogesi cnH(a3Hoi Tedii B'S3Koi piauHy B 3a30pax gemndepa, B SKill Blieplie BpaxoBaHO
iHepLiiiHiCTh piAMHY; y BBEJIEHHI KpUTEPIiB MPOEKTYBAHHS CUCTEMU KOJIiIHYaCTOrO Bajla BUCOKOOOEPTOBOTO
MaJIOJIITPaKHOTO JU3€JIs 3 IPUUAHATHUMY HANPY>)KEHHSIMU Ta aMIUITylaMy BiJl KDYTUJIbHUX KOJIMBAHb; Ta B
po3po6Li MeToay NepeBipku e(PeKTUBHOCTI pOOOTH CUIIKOHOBOTO AeMidepa. PesysibTaT JrucepTaLiftHoro
TOCJIiI>KEHHS BUKOPUCTOBYIOTHCSI HA HAYKOBO-BUPOOHUYMX MiApUeMCcTBax YKpainu, 3okpema TOB «HaykoBo-
BHUpOOHKYe minnpruemcTBo Jusens ['pyn», Ta fep>kaBHOMY MiATPUEMCTBI «XapKiBCbKe KOHCTPYKTOPChKE OI0PO 3
IBUTYHOOYIYBAaHHSI», @ TAKOX II€PeJaHi /1711 BXXUBAHHS 1 BIIPOBA/I>)KEHHS B HAYKOBO-JIOCJIiIHIN 1abopaTopii
Kadenpu OBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS XapKiBChKOTO HALliOHAJIBHOTO aBTOMOOIIBHO-OPO>KHBOTO
YHIBEPCUTETY, Ta JJIs1 BAKOPUCTAHHS y HAaBYaJIbHOMY IpolLieci Ljei kadeapu npu niAroTosLi CTyAE€HTIB 3a
crieniiasibHicTIO 142 «EHepreTruyHe MalHOOYAyBaHHS», IpodeciiiHe CIPsIMyBaHHS «JIBUTYHU BHYTPIIIHbOTO
3TOpPSIHHA». Pe3ysnbTaty gucepralii MOXyTb OyTH BUKOPUCTAHI [J1s pO3POOKY HOBUX Ta MOJEpHi3allii icHyrounx

KOHCTPYKLi# IU3€JIbHUX JBUTYHIB.

2. The dissertation is devoted to solving the actual scientific and practical problem of choosing the main
parameters of the silicone damper for damping torsional vibrations of the crankshaft system of the high-
circulating fuel-efficient diesel 64H8.8 /8.2, which is designed as part of "Slobozhansky diesel" state investment
project, one of whose tasks is to create a design and commercial production of a new series of in-line six-cylinder
four-stroke diesel engines with capacity of 110 - 130 kW. The object of the study is the processes occurring in the
crankshaft system as a result of the impact of torsional vibrations on the resonant modes of engine operation. The



subject of research is the design characteristics of the elements of the crankshaft system and the parameters of
the silicone damper of its torsional vibrations. The theoretical and experimental research is based on the
fundamental principles of the theory of internal combustion engines, the theory of vibrations, hydrodynamics,
applied mathematics and mathematical physics, the theory of strength and reliability. To determine the resonant
frequencies of the crankshaft of a high-circulating fuel-efficient diesel engine, the AVL EXCITE Designer software
was used. The calculated determination of the amplitudes of forced vibrations and tangential stresses of the
crankshaft system was carried out by the method based on the numerical solution of a high-level system of
nonlinear differential equations in the form of a model in the state space. Calculated and experimental study to
determine the stiffness of the crankshaft crank was based on the application of the method of mathematical
planning of the experiment. To build the mathematical dependence of the deformation of the crankshaft section as
function of the applied torque and the point of fixation, a widely used and recognized method of approximation is
used - the method of least squares. To determine the coefficients of approximating dependencies by the least
squares method, we used the program ApproximationLSM, developed in the MatLAB environment, which allows us
to solve optimization problems of the constructed function. The scientific novelty of the results obtained is as
follows: the rationale for the use of a damping element in the crankshaft system of the high-circulating fuel-
efficient diesel 64H8.8 /8.2; improvement of the method of experimental and calculated determination of the
actual stiffness value of the crankshaft crank; refinement of the mathematical model of the in-phase flow of a
viscous fluid in the gaps of the damper, which for the first time takes into account the inertia of the fluid;
introduction of criteria for designing a crankshaft system of a high-circulating fuel-efficient diesel engine with
acceptable tangential stresses and amplitudes from torsional vibrations; and developing a method for testing the
performance of a silicone damper. The results of the dissertation research are used in Research and Development
enterprises of Ukraine, in particular Research and Production Enterprise Diesel Group, and SE Kharkiv Engine
Design Bureau, as well as transferred to the research laboratory of the department of internal combustion engines
Kharkiv National Automobile and Highway University, and for use in the educational process of this department in
preparing students for special spine 142 "Power Engineering", professional direction "Internal Combustion
Engines". The results of the dissertation can be used to develop new and modernize existing designs of diesel
engines.
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