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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.03.45.17

Tema gucepranii:

1. O6FPYHTYBaHHﬂ napameTpiB BeJ]I/IKOFa6apI/ITHI/IX XBUJIBOBUX 3y6‘{aCTI/IX nepenay I'IpI/IBO,I[iB IMOTY>KHUX MalllH

2. Substantiation of parameters of large-wave wave gears of drives of powerful machines

Pedepar:

1. Po3rispaloTbcs HayKOBi METOOM Ta 3aCO0M IiJIBUIIEHHS HaBaHTaKyBaJIbHOI 3JaTHOCTI BEJIMKOrabapuTHUX
XBWIbOBHUX 3y04acTux nepegad. CuioBuil aHasi3 ge@opMOBaHOro 3y64acToro 3a4erseHHs 3aCHOBAaHU Ha
($i3YHNX Ta MAaTEMATUYHUX MOJIEJISIX, SKi OXOIIIOI0Th TPUBUMIPHY CUJIOBY B3a€MO/IiI0 THYYKOTO €JIEMEHTA Y
CIIOJIyYEHHSIX BUIMX KiHEMAaTUYHUX Map. Jl0CiIKeHHs] KOMIVIEKCHUX MOZeJIel 3a6€3Me4nIn MigBUILEeHHS
TOYHOCTI pe3yJIbTaTiB TPMBUMIPHOTrO KijIbKiCHOTO Ta SIKICHOTO PO3MOiJIEHHS CUJI y 3y64acTOMy 3auellyIeHHi, a
TaKOX JJO3BOJIMJIM BU3HAYMTY TPAaHNYHI YMOBHU NPOSIBY iHTEp(EpEHLii Ta NPOCKaKyBaHHs 3y0iB. JJOCiIKEeHHS
KiHEMaTUYHUX [IPOLECiB y 3y6uacTOMy 3a4ueIlyIeHH] XBUJIbOBOI Ilepeadi, JO3BOIWIN BU3HAYUTH MIBUAKOCTI TOYOK
THYYKOTO KOJIeCa Y pajlia/IbHOMY Ta KOJIOBOMY HaIPSIMKax, MIBUJKICTh KOB3aHHS 3y0iB, OL[iHUTHU I10JI€ 3a4EIIEHHS 3a
KpUTEPiIMU MiHiMi3aljii MBUIKOCTI KOB3aHHSI, 3HOLIYBaHHS Ta 3aKJIMHIOBAHHS 3Y0iB, EHEPreTUYHMX BTPaT.
Po3pobieHi MaTeMaTU4Hi MojieJli HaNpyXeHO-4,e(OPMOBAHOT0 CTaHy THYYKOTO KOJleca Y BUIJISIAI LWJIiHAPUYHOI

000JIOHKHU 3allleMJIEHO] 10 TOPISIM, 3y0YacTOro Ta IJIiIbOBOrO BiHIIB 3'€IHAHUX LWIIHIPUIHOIO 0O0JIOHKOIO



IO3BOJIMJIM BCTAHOBUTH PO3IOJiJ HAIIPY>KEHb, 4 TAKOX JIiHiMHI Ta KyTOBi feopmaliii THy4KOro KoJeca.
BcTaHOBJI€HO BIJIMB KOHCTPYKTUBHUX (PaKTOPiB Ha iHTepdepeHliiio Ta eHepreTUyHi BTpaTy y 3y64acTomy
3a4ersIeHHi XBUJIbOBOI repeadi. OTprMaHi pe3ysbTaTy 3a06€3Me4nIIv CYyTTEBE 3HVKEHHS €HEPreTUYHUX BTpaT Ta

Hi,ﬂBI/IIJJ‘eHHH HaBaHTa)KYBaJIbHOi S,HaTHOCTi BCJII/IKOFa6apI/ITHI/IX XBUJIbOBUX pe,U‘yKTOpiB.

2. Scientific methods and means of increasing the load capacity of large-wave wave gears are considered. The
force analysis of deformed gearing is based on physical and mathematical models that cover the three-dimensional
force interaction of a flexible element in combinations of higher kinematic pairs. Studies of complex models have
improved the accuracy of the results of three-dimensional quantitative and qualitative distribution of forces in the
gearing, as well as allowed to determine the boundary conditions for the manifestation of interference and missing
teeth. Studies of kinematic processes in the gearing of the wave transmission allowed to determine the velocities
of the points of the flexible wheel in the radial and circular directions, the sliding speed of the teeth, to evaluate
the gearing field by minimizing the sliding speed, wear and jamming of teeth, energy losses. The developed
mathematical models of the stress-strain state of the flexible wheel in the form of a cylindrical shell clamped at the
ends, gear and splined crowns connected by a cylindrical shell allowed to establish the stress distribution, as well
as linear and angular deformations of the flexible wheel. The influence of design factors on interference and
energy losses in gear transmission of wave transmission is established. The obtained results provided a significant
reduction in energy losses and increased load capacity of large-wave wave reducers.
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