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2. Improvement of the Operational Properties of an Automobile Transmission Using a Dual-Mass Flywheel

Pedepar:
1. O6’eKT mocmimKeHHs — KOJIMBAJIbHI IPOLeCH Y IPUBOAI aBTOMOOIJISI, OCHAIEHOTO IBOMACOBUM MaxOBHUKOM
(IMM), Ha pi3HUX pexkuMax poboTu. MeTonu JocCmigKeHHs. Y pobOTi 3aCTOCOBAaHO METOAM AHATITUYHOI MeXaHiKH,

YUCJIOBI METOJ Y PO3B’sI3yBaHHs AudepeHialbHUX PiBHSHb, [IJIaHYBaHHS €KCIIEPEMEHTY i OIpalloBaHHS



pe3yJbTaTiB BUMipioBaHb. HaykoBa HOBU3HA OTPUMAHUX Pe3yJIbTaTiB: 3alIPONIOHOBAHO KilacuPikallilo NpUIUH
BUXOZy 3 1amy JMM i BcTaHOBJIEHO iXHii1 BIIJIMB Ha €KCILIyaTalliliHi BJaCTUBOCTI TpaHCMicCii aBTOMOOIJISI; HA OCHOBI
y3araJlbHEeHUX AUHaMiYHUX MOJieslell IpUBOJY aBTOMOO1JISI po3p00JieHi MaTeMaTUyHi 1 CUMYJISILIINHI Moziesti y
cepeposuii MatLab Simulink kosmBasibHUX IPOLIECIB y TPaHCMicii, ocHameHi IMM, 3 ypaxyBaHHSIM MIPYKHO-
IOVICUIIATUBHUX BJIACTUBOCTEH i 3MiHM CTPYKTYPU MIPUBOJY Ha PEXXMMaX X0JI0CTOTO X0y, PyLIaHHS 3 MiCLs Ta
PO3rOHY aBTOMOOIJIS; OCTIIPKEHO BILJIMB KOHCTPYKTUBHUX NTapaMeTpiB TpaHcMicii i IMM Ha HaBaHTa)XXeHICTb iXHiX
JIAHOK Ha PEXKMMax X0JIOCTOTO XO/y, PYIIaHHS 3 MiCIsl Ta pO3TrOHY aBTOMOGiJISI; BCTAHOBJIEHO, 1110 TOJIOBHOIO
[IPUYMHOIO PYMHYBaHHA NIPYKHO-AMCUNIaTUBHOL cuctemu JIMM, a oTKe, i BTpaTul Ipaue3gaTHOCTI TPaHCMicii, €
BTOMHE PyHHYBaHHS NPY>KHUX JIAHOK JIMM, BUKJIMKaHe iX UKIIYHUM HaBaHTKEHHSIM; pO3p0O0JIEHO JTUHAMIYHY,
MaTeMaTU4HY i CUMYJISILiNHY Mozesli y cepenoBuini MatLab Simulink npusony ri6punHoro aBTomo6iss 3
KOMOIHOBAHOIO CUJIOBOIO YCTAaHOBKOIO i JIMM y nepiof; po3roHy 3 ypaxyBaHHSIM IPYXHO-AUCUIATUBHUX
BJIACTUBOCTEN €JIEMEHTIB TPaHCMicii Ta mapasesbHOi pOGOTH €J1eKTPUYHOrO IBUTYHA i IBUTYHA BHYTPIIIHBOTO
3ropanHs ([1B3); 3ar1ponoHoBaHi KOHCTPYKTUBHI 3MiHM 11 ajaTUBHUI arOpuTM KepyBaHHs JIMM Ha pisHuX
peXnmax pyxy aBTOMOGIJISI 3 METOIO MiIBULIEHHS! pecypcy MPY>KHUX esleMeHTiB MM i, SIK HaclifoK, OKpaIaHHs
eKCIJIyaTaliliHUX BJIACTUBOCTEN TpaHCMicii aBTOMOGiS. [TpakTyHe 3HaY€eHHS O€PKaHUX PE3YJbTATIB MOJISITaE y
PO3pOo6JIeHi CUMYJISILITHMX MOoiesIel 171 aHasli3y KOJIMBaJIbHUX MTPOLIECiB y IPUBO/Ii aBTOMODIJISL 3 METOIO
y3roJi>)KeHHs rnapamerpis JJMM Ta iHIINX €JI€MEHTIB TPAHCMICii; CTPYKTYpU CUCTEMU KEPYBAaHHS i aJITOPUTMY
po6otu azantuBHOro JIMM Ha pi3HUX peskMMax poOGOTH IIPUBOY i pyXy aBTOMOGiJISI 3 METOIO 3MEHILIEHHS
JIMOBIpHOCTiI BTOMHOT'O PYMHYBaHHS IIPY>KHUX JIAHOK MaXOBUKa; KOHCTPYKLii aganTuBHoro JIMM, sikuii 3a6e3nedye
6JI0KyBaHHS! BillHOCHOTO IIPOBEPTaHHSI [IEPBMHHOI i BTOpUHHOI Mac JIMM Ha pexxumax pyxy aBTOMoOisst 3
yCTaJIeHOIO MIBUJKICTIO, 110 iCTOTHO 3MEHIIYE KiZIbKiCTb LIUKJIiB HaBaHTaKE€HHSI NIPY>KHO-TeMII(PyBabHOI CUCTEMY, A
oTXe, nigsuinye pecypc IMM.

2. The object of research is oscillation processes in the drive of the car equipped with a dual-mass flywheel (DMF),
on various operating modes. Research methods. The methods of analytical mechanics, numerical methods for
solving differential equations, experiment planning and processing of measurement results are used in the work.
Scientific novelty of the obtained results: the classification of the reasons of failure of a DMF is proposed and their
influence on the operational properties of the car transmission is found; based on generalized dynamic models of
the car drive mathematical and simulation models of the oscillation processes in a transmission equipped with a
DMEF, taking into account elastic-dissipative properties and change of the drive structure, at idling, moving the car
from rest, and its acceleration are developed in the MatLab Simulink environment; the influence of design
parameters of the transmission and DMF on the loading of their sections at the modes of idling, moving the car
from rest, and its acceleration is investigated; it is found that the main reason for the failure of the elastic-
dissipative system of a DMF, and hence the loss of transmission workability, is the fatigue failure of the elastic
sections of a DMF, caused by their cyclic loading; dynamic, mathematical, and simulation models in the MatLab
Simulink environment of the drive of a hybrid car with the combined power unit and DMF in the car acceleration
stage taking into account elastic-dissipative properties of transmission components and simultaneous work of the
electric motor and internal combustion engine (ICE) are developed; constructive changes and an adaptive control
algorithm for a DMF at various modes of the car movement aimed at increasing the lifetime of the DMF elastic
components and, as a result, improving the operational properties of the car transmission are proposed. The
practical significance of the obtained results lies in the development of simulation models for the analysis of the
oscillation processes in the car drive to match the parameters of the DMF and other transmission components; the
structure of the control system and the operational algorithm of the adaptive DMF at different modes of the drive
operation and car movement to reduce the probability of fatigue failure of the elastic sections of the flywheel,
design of the adaptive DMF, which provides blocking the relative rotation of the primary and secondary masses of
the DMF in the car moving at constant speed modes, which significantly reduces the number of load cycles of the
elastic-damping system, and therefore increases the lifetime of the DMF.
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