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Pedepar:

1. O6’eKT mOCiI>)KEeHH: TEXHOJIOTiUHI Ipouecu (GOPMYBaHHS 3aXUCHUX IIOKPUTb [TIOBEPXHEBUX IIAPiB CTaIEBUX
IeTanell MalvH Bif GppeTuHr-Koposii. IIpegmeT nocigkeHHs: 3aKOHOMIPHOCTI YTBOPEHHSI 3aXMCHUX TIOKPUTh
[IOBEPXHEBUX 1IapiB CTAJIbHUX JeTajell IPY>XHUX MY(PT, sIKi yTBOPIOIOTh KOHCTPYKTUBHO Pi3Hi TPUOOCIIPSIKEHHS, Bif
(peTuHr-Kopo3ii. MeTa JocCiiKeHHs: TiABUILEHHS SIKOCTi TIOBEPXHEBUX 1IApPiB JieTanel NpyXKHoi MypTH i ix
€JIEMEHTIB, IIJIIXOM CIIPSIMOBAHOTO BUOOPY HANOiIbIIl NEPCIEKTUBHUX TEXHOJIOTIYHUX METO/IB iX (pOpMYyBaHHS 3
ypaxyBaHHSM iCHYIOUMX aHaJIOTiB, JOCBiy TPOMUCIOBOCTI I peKOMEHALIIN Y BITUYN3HSHIN i 3aKOPJOHHIN
Jiteparypi. MeTonu gociigKeHHs: MeTol CHCTEMHOIO aHali3y JO3BOJIUB AOCIIIKYBATH KOHCTPYKTOPCHKO-
TEXHOJIOTi4HI BUMOTrHY 10 getasneii [IM, a TakoxX iCHYI04i MeTOAM MiABUILEHHS IXHBOI AKOCTi. MeTOn CUHTE3Y
D03BOJIMB JI€Tajli IPY>KHUX MY(PT PO30MTH HA OKPEMI BY3JI1 TePTs (TPUOOCIIPSDKEHHST), AJ14 SIKUX MiIBULLEHHS iXHbO]

3HOCOCTIHKOCTI 4OCSITaeThbCsl PisHUMU TeXHoJorisiMuU. [Tpu po3poobLii METOAUKY CIIPSIMOBAHOTO BUOOPY TEXHOJIOTii



BUTOTOBJIEHHS MPYXHX MY(PT BUKOPUCTOBYBAJUCS: TeOpis rpadiB, MaTeMaTHUYHa JIOTiKa, OyJieBa anredpa,
MaTeMaTUYHE MOJEJIOBAHHS, Y SIKOCTiI ONITMMi3alliiHOTO METOLY BUKOPUCTOBYBAaBCS METOM, MiHIMaJIbHUX
nepeTuHiB. MeTanorpadgiuHuil aHai3 3pa3KiB IPOBOJYBCS 3 METOIO OL[iHKY SIKOCTi [I0OBEPXHEBOTO 11apy, HOro
CYLIiJIbHOCTI, TOBIIMHU ¥ Oy#0BY 30H nipmapy. OfHOYaCHO NPOBOAUBCS AIOPOMETPUYHUN aHAJIi3 HA PO3IOALT
MIKPOTBEPJOCTi B TOBEPXHEBOMY MIapi i 1o raubuHi mida Big nosepxHi. IIopCTKiCTh NOBEPXHi BU3HAYAIM HA
npodinorpadi-npodinomerpi Moz, 201 3aBoay «Kasnibp» misixom 3HATTS i 06pobku nnpodinorpam. s
IOCJiIKEeHHS pO3IOJily eJ€MEHTIB 110 IMIMOUHI apy IPOBOAUBCS JIOKaJIbHUM MiIKPOPEHTI€HOCIIEKTPAIbHUMN
aHaJli3, [ LbOTO BUKOPUCTOBYBABCS OCHAIIEHUI PEHTI€HOCIIEKTPAIbHUM MiKpOaHaIi3aTOPOM €JIEKTPOHHU
mikpockort ISIS 300 Oxford Instruments. TeopeTuyHi Ta MpakTUYHi pe3yabTaTU: pO3POOIEHO TEXHOJIOTII
IiABUILEHHS SIKOCTi IOBEPXHEBUX 1IAPIB JleTasel IPyKHUX MyPT i ix esleMeHTiB. HaykoBa HOBU3HA: BIlEpILe
PO3p0o06JIeHa CUCTEMA 1iJIECTIPSIMOBAHOTO BUOOPY TEXHOJIOTii BUTOTOBJIEHHS IIPY>)KHUX MY(PT POTOPHUX MALINH, IO
103BOJIsI€ (POPMYBATH KOHTAKTYIOUi IOBEPXHi JieTaneil TPUOOCIPSIKEHD: «Baj-MiBMy(PTa», THyYKUX €JIEMEHTIB i
KpINMUJIbHUX JeTajel i3 3aaHMU eKCIlTyaTalilHUMU BJIaCTUBOCTSIMHU; BIleplile 3alIpOoIIoHOBaHa Pi3nyHO
OOI'PYHTOBaHa MaTeMaTUYHA MOZEJb NIPOLECY 3HOLIYBAHHS IHYYKUX €JIEMEHTIB IIPY>KHOI My(TU N1pU PPETUHT-
KOpO3ii, [0 103BOJIsI€ 10 pOOOTi TEPTS BU3HAYATU 3HOLIYBAaHHS, BUPQXKEHE 3MiHOIO IOPCTKOCTI IIOBEPXHI;
ofiepskajia MoJasbnil pO3BUTOK METOIMKA BU3HAUYEHHSI KOHCTAHT PiBHSHHS 3HOIIYBAHHS IIPU PPETUHI-KOPO3il
IIOBEPXOHb TEPTSI THYYKUX €JIEMEHTIB, SIKi MOXKYTb CJIY>KUTU KPUTEPISIMU 1111 BUOOPY paljiOHa/IbHUX TEXHOJIOTIN
MigBUIIEHHS SKOCTI IX TOBEPXHEBUX 1IAPIB; BIIEpILIE Ha MiACTaBi IPOBELEHUX AOCIIIKEHDb HATIPY>KEHO-
Ie(OpPMOBAHOT0O CTaHy THYYKUX esleMeHTiB Mmydtu Tuny MCK, BupileHo 3agady npo ix no3goBKHbO-MONEPEYHNI
3TWH, a TaKOX JIaHa MOPIiBHAJIBHA OLiHKA iX IPOTUHIB Bifl MO3L0BXKHbO-TIONIEPEYHOTO 3TUHY i CUJIN, 3yMOBJIEHO]

HECITiBBICHICTIO 3'€THAaHUX BaJIiB.

2. Object of research: technological processes of formation of protective coatings of surface layers of steel parts of
machines against fretting corrosion. Subject of research: regularities of formation of protective coatings of surface
layers of steel parts of elastic couplings, which form structurally different tribocouples, from fretting corrosion.
The purpose of the study: to improve the quality of the surface layers of elastic coupling parts and their elements,
by targeted selection of the most promising technological methods of their formation taking into account existing
analogues, industry experience and recommendations in domestic and foreign literature. Research methods: The
method of system analysis allowed to study the design and technological requirements for PM parts, as well as
existing methods to improve their quality. The method of synthesis allowed the parts of elastic couplings to be
divided into separate friction units (tribocouples), for which the increase of their wear resistance is achieved by
various technologies. In developing the method of directed choice of technology for the manufacture of elastic
couplings were used: graph theory, mathematical logic, Boolean algebra, mathematical modeling, as an
optimization method used the method of minimum cross sections. Metallographic analysis of the samples was
performed to assess the quality of the surface layer, its continuity, thickness and structure of the sublayer zones.
Simultaneously, a durometric analysis was performed for the distribution of microhardness in the surface layer
and along the depth of the section from the surface. The surface roughness was determined on a profilograph-
profilometer mod. 201 plant "Caliber" by removing and processing profilograms. To study the distribution of
elements in the depth of the layer, local micro-X-ray spectral analysis was performed using an X-ray spectroscope
microenalyzer equipped with an electron microscope ISIS 300 Oxford Instruments. Theoretical and practical
results: technologies for improving the quality of surface layers of elastic couplings and their elements have been
developed. Scientific novelty: for the first time a system of purposeful choice of technology for manufacturing
elastic couplings of rotary machines was developed, which allows to form contact surfaces of three-coupling parts:
"shaft-half-coupling”, flexible elements and fasteners with specified operational properties; for the first time a
physically substantiated mathematical model of the process of wear of flexible elements of an elastic coupling at
fretting corrosion is offered, which allows to determine the wear expressed by the change of surface roughness by
the work of friction; further developed a method for determining the constants of the wear equation in fretting
corrosion of the friction surfaces of flexible elements, which can serve as criteria for the selection of rational
technologies to improve the quality of their surface layers; for the first time on the basis of studies of the stress-



strain state of flexible elements of the coupling type MSK, solved the problem of their longitudinal-transverse
bending, as well as a comparative assessment of their deflections from longitudinal-transverse bending and force
due to misalignment of connected shafts.
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