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1. ligBumeHHs epEeKTUBHOCTI BUTOTOBJIEHHS AeTajell IPY>KHUX My(T
2. Improving the efficiency of manufacturing parts of elastic couplings
Pedepar:

1. O6’eKT mOCTiIKEHHS: TEXHOJIOTIUHI Tpouecu GOpMyBaHHS 3aXMCHUX IOKPUTb TOBEPXHEBUX LIAPIB CTA/I€BUX

JeTasneil MalluH Bif ¢peTuHr-koposii. [IpeameT nociiikeHHs: 3aKOHOMIPHOCTI yTBOPEHHSI 3aXUCHUX TIOKPUTb

[IOBEPXHEBUX 1apPiB CTAJIbHUX JeTajiel IPY>KHUX MY(PT, sIKi yTBOPIOIOTb KOHCTPYKTUBHO Pi3Hi TPUOOCIIPSIKEHHS, Bif

(dpeTrHr-Koposii. MeTa JOCIiIKEeHHS: MiIBUILEHHS SIKOCTi IOBEPXHEBUX LIAPIB JeTajel NpyXHoi MypTH i ix
€JIEMEHTIB, IJISIXOM CIIPSIMOBAHOI'O BUOOPY HANOIJIbII [IEPCIIEKTUBHUX TEXHOJIOTIYHUX METOIB iX POpMyBaHHS 3
ypaxyBaHHSM iCHYIOYMX aHAJIOTIB, JOCBily IPOMUCJIOBOCTI 1 pEKOMEHIALIN Y BITYN3HSHIN 1 3aKOPJOHHIN

Jireparypi. MeToay goCiI)KeHHs: METOJ, CUCTEMHOIO aHaJli3y O3BOJIUB NOCIIIKYBaTH KOHCTPYKTOPCHKO-



TEXHOJIOT{4Hi BUMOTrHU 110 gerasnen [IM, a TakoX iCHYyI04i METOAM MiJiBUILIEHHS IXHbOI IKOCTi. MeTOon CUHTE3Y
IO3BOJIMB JIeTaJli IPY>KHUX My(T po30UTU Ha OKPEMI By3JIU TEPTS (TPUOOCIIPSDKEHHS), [IJ1s1 SIKUX i BULIEHHS IXHbO]
3HOCOCTIMKOCTI AOCSITaeThCsl Pi3HUMU TeXHOJoTisIMU. [Tpy po3po0bLii METOAUKY CIIPSIMOBAHOTO BUOOPY TEXHOJIOTI]
BUTOTOBJIEHHS MPYXXHX MY(PT BUKOPUCTOBYBAJIUCS: TeOpis rpadis, MaTeEMaTHUYHa JIOTiKa, OyJieBa anredpa,
MaTeMaTUYHE MOJEJIIOBAHHS, Y IKOCTI ONTMMi3aliiHOTO METOAY BUKOPUCTOBYBABCA METOM, MiHIMaIbHUX
nepeTuHis. MeTanorpadgiuHuil aHai3 3pa3KiB IPOBOJMBCS 3 METOIO OL[iHKY SIKOCTi [I0BEPXHEBOTrO 11apy, HOro
CYLIiJIbHOCTI, TOBIIMHU ¥ OyA0BU 30H nipmapy. OfHOYaCHO NPOBOAUBCS JIOPOMETPUYHUIN aHali3 HAa PO3IOiN
MIKpOTBEPIOCTi B IOBEPXHEBOMY LIApi 11 110 rmoOuHi mtida Bif nosepxHi. LIIOpCTKICTb OBEPXHi BU3HAYANN HA
npodinorpadi-npodinomerpi Moz, 201 3aBoay «Kasnibp» misixom 3HATTS i 06pobku nnpodinorpam. s
IOCJiI)KeHHSI pO3IOJily eJI€MEeHTIB 110 IJIMOUHI apy IPOBOAMBCS JIOKQJIbHUM MiKPOPEHTI€HOCIIEKTPaIbHUM
aHaJli3, 71 LbOTO BUKOPUCTOBYBABCS OCHAIIEHUI PEHTI€HOCIIEKTPAIbHUM MiKpOaHai3aTOpOM €JIEKTPOHHU
mikpockor ISIS 300 Oxford Instruments. TeopeTruyHi Ta MpaKTUYHi pe3yIbTaTU: PO3POOIEHO TEXHOJIOTII
IiABUILEHHS SIKOCTi IOBEPXHEBUX IIAPIB eTasel NpyKHUX MyPT i ix esleMeHTiB. HaykoBa HOBU3HA: BIlepile
pPO3pobJIeHa CUCTEMA 11iJIECTIPSIMOBAHOTO BUOOPY TEXHOJIOTi BUTOTOBJIEHHS IIPY>)KHUX MY(PT POTOPHUX MAlNH, IO
103BoJIsI€ (POPMYBATH KOHTAKTYIOUi IOBEPXHi JieTaneil TPUOOCIPSIKEHb: «Baj-NMiBMy(PTa», THYYKUX €JIEMEHTIB i
KPIMUJIbHUX JeTajel i3 3ajaHnMU eKCIlTyaTalifHUMU BJIaCTUBOCTSIMU; BIleplie 3alIpOIIOHOBaHa (Pi3NIHO
OOI'PyHTOBaHa MaTeMaTUYHa MOJEJb NIPOLECY 3HOLIYBAHHS I'HYYKUX €JIEMEHTIB IIPY>KHOI My(TU I1py PPETUHT-
KOpO3ii, [0 103BOJIsIE [10 pOOOTi TEPTS BU3HAYATU 3HOLIYBAHHS, BUPQXXEHE 3MiHOI IOPCTKOCTI IOBEPXHI;
ozep>KaJla oAb PO3BUTOK METOAMKA BUSHAYEHHS] KOHCTAHT PiBHSIHHS 3HOIIYBAHHS IIPU (PPETUHI-KOPO3ii
[IOBEPXOHb TE€PTSI 'HYYKUX €JIEMEHTIB, SIKi MOKYTb CJIY>KUTU KPUTEPiSIMU 1111 BUOOPY paljiOHaIbHUX TEXHOJIOTIN
IiJBUIIEHHS SIKOCTI IX TOBEPXHEBUX 1IAPIB; BIIEPILIE HA MifCTaBi IPOBELEHUX AOCIIIKEHDb HATIPY>KEHO-
Ie(OpPMOBAHOTr0 CTaHy FHYYKUX eJeMeHTiB MmydTu Tuiy MCK, BupilleHo 3agady Mpo ix no30BXKHbO-IOIIEPEYHUN
3TWH, a TaKOX JlaHa MOPiBHAJIbHA OLiHKA iX IPOTUHIB Bifl MO3L0BXKHbO-TIONIEPEYHOTO 3TUHY i CUJIN, 3yMOBJIEHO]

HEeCHiBBiCHICTIO 3'€IHAaHMVX 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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