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Pedepar:

1.V npuceprauii BUKJIageHO Cy4acHi MiIXoau IO PO3MUPEHHS TEXHOJIOTIYHUX MOKJIMBOCTEN MTPOLIECY aJIMa3HOTO
mtipyBaHHS HaATBEPAUX MaTepianiB. MeTOI0 LOCIIIKEHHS € YI,O0CKOHAJIEHHS MIPOLeCy aIMa3Horo mtidpyBaHHs
HaJTBEPAMX MaTepiaiB 3a paXyHOK yIIpaBJliHHA KOHTAaKTHUMU HaNpy>XeHHAMU. [Ipy BUpileHH] 3aBgaHb
IVCEepPTaLifHOrO AOCIIPKEHHs 3aCTOCOBaHi Cy4acHi I10JI0>KeHHS Teopii 06poOKM MaTepiasiB pi3aHHSIM, TEOPii
€JIEKTPOXiMiYHOi 06POOKH, KJIACUUHOI MEXAHIKHY, €JIEMEHTIB TeOPii MaTeMaTUYHOI 0OPOOKU eKCIIepUMEHTATIbHUX

JaHux. [l JociiKeHHs HanpyKeHO-1e(POPMOBAaHOrO CTaHy CUCTEMMU IIIiPyBaHHSA «CUHTETUYHUH MOJIIKPUCTA



azMasy-ajMasHe 3epHO-MeTanodasa-3B's13Ka Kpyra» CTOCOBHO ITPOLLECIB LTi(PYBaHHSI CUHTETUYHOTO MIOJIIKPUACTAILY
asyiMasy aJIMa3HUMU KPyraMy Ha OPraHiuyHUX i MeTaeBUX 3B's13KaX BUKOPUCTOBYBasacs KoHLernuis 3D
MOJIeJIIOBAaHHS, 3aCHOBAaHA HA METO/i CKiHYE€HUX e€J1eMeHTiB. [Ipy BUKOpUCTaHHI MiKPDOCKOTIIYHUX [OCHiIKEHDb [J151
3abe3ne4yeHHs Bidyasisalii 00'€KTiB 10 pO3IJILaNnCs, BUKOPUCTOBYBanu Ludposy kamepy ToupCam
UCMOSO01300KPA. ExcieprMeHTaIbHI JOCIIIPKEHHS IPOBOAUINCS 3 BAKOPUCTAHHAM 3arajlbHONPUNHATUX i
3aIPOIIOHOBAHUX OPUTiHAJIPHMX METOJUK Ha CIeLiabHOMY CTeHJi Ha 6a3i yHiBepcasbHO 3aTO4yBaJIbHOI'O BepcTara
SIKMH MicJ1s1 MOJlepHi3allii Mir IepeTBOPIOBaTUCS Y IIIOCKOLTiI(PYBAJIbHUN BEPCTaT 3 BEPTUKAJIIbHUM MINUHAETEM. Y
POOOTi 3aCTOCOBYBAIMCS MOJIOKEHHS TEOPETUYHOI Ta NPUKJIATHOI CTATUCTUKY, @ TAKOXK IIPOrpaMHe 3a6e3MeUeHHs
SolidWorks, KOMIIAC, CorelDRAW, Visio, Maple, ToupView, Statistica, Microsoft Office Ta itioro gogaTok Microsoft
Office Excel. Y BcTyni 06rpyHTOBaHO aKTyaJbHICTb 3aa4 AOCJiIpKEHHS, HaBeJleHa HayKoBa HOBU3HA Ta
copMyIbOBaHE NPAKTUYHE 3HAYEHHSI OTPMMAHMX PE3yJIbTaTiB. Y NepLUIOMy pO3[iji JucepTauiiHoi po6oTu
IIPOBEEHO aHAaJli3 CyYaCHUX CBITOBUX TE€HIEHIi, sIKi HAMITU/INCS B OCTaHHI POKH B 00J1aCTi BUPDOGHUIITBA,
3aCTOCYBaHHSI i METO/iB 06POOKY CUHTETUYHOTO MOJIiKpUCTasny ajnmasy. Ha ocHOBI aHasnizy mpkepes iHpopmaliii
BUSBJIEHI IMTaHHS, SIKi 3aJIMIIAI0THCS] HEBUPIIEHNMMU Y Lifl IpegMeTHIlN obsacTi. Ha mizcrasi mpoBeeHOro aHanisy
OyJsia BUCyHyTa po6o4a rinoTesa, CyTh SIKOi MOJIsIrae y MOXKJIMBOCTI MiBUILIEeHHS e(EeKTUBHOCTI ITPOo1eciB 06poOKU
CHHTETUYHOTO IOJIIKPUCTAJy a7IMa3y MIJIIXOM yIIOCKOHAJIEHHS CIIoco6iB aiMa3Horo uutidyBaHHs. O6'enHytoua ines
IIpeJCTaBJIEHOI pOOOTH NOJISIra€e Y KOMILJIEKCHOMY TEOPETUKO-€KCIIEpUMEHTAIbHOMY JIOCTiI>KeHH] Pi3NYHUX Ta
TEXHOJIOTIYHUX 0COOJIMBOCTEN NPOLECiB MTiPyBaHHSI CHHTETUYHOTO MOJIIKPUCTAJY ajMa3sy, BCTAHOBJIEHHS Ha Ll
OCHOBI OCHOBHUX II€PEAYMOB [JIs pealidaliil yMOB IIPMMYCOBOI'O CAMO3aroCTPEHHS aJIMa3HMX 3€pEeH Ta iX
IIpakTHUYHa peaslisallisl y 3aIIpOIIOHOBAHUX CIIocoOax lipyBaHHS. Y IpyroMy po3ziji BUKJIaZieHa 3arajbHa
METOJIMKA [IPOBEJEHHSI IOCIIi/I)KE€Hb, a TAKOXX HaBEAEHO JIaHi CTOCOBHO PsiIy IPUBAaTHUX MeToAuK. Cepel HUX psf,
TaKUX, 10 BU3HAHI BUHaxogaMmu. Ha ix OCHOBI BUKOHaHa CUCTEMAaTU3aLisi METOIUK KOHTPOJIIO JIIHIMHOTO 3HOCY
Kpyra i JliHiflHOTrO 3HiMaHHS feTasi. HaBeneHo maHi Mo MaTeMaTH4Hil 06poOLi pe3yibTaTiB eKcliepruMeHTaIbHUX
IOCTiKeHb Ta iH. Y TPeTbOMY PO3[Iijii HaBeieHO pe3ysbTaTu 3D MoAes0BaHHS Hallpy>KeHO-1e(POPMOBAHOTO CTaHy
CHACTEeMU LTI yBaHHS «CUHTETUYHUI TIOJIIKPUCTAJI a7IMa3y - aJIMa3He 3epHO-MeTano(asa-3B'sa3Ka Kpyra» METOI0
SIKOTO € YTOYHEHHS MEXaHi3My CaM03aroCTPeHHs AJIMa3HUX KPYTiB, 5K OCHOBHU [1J151 PO3POOKU MTPOTO3ULIil 110
YIOCKOHAJIEHHIO iCHYIOUMX CIIOCO0iB IITiyBaHHS CUHTETUYHOTO MOJIIKPUCTAy ajiMasy aJIMa3HUMU KpyraMy Ha
METaJIeBUX i OPraHiyHUX 3B'sA3Kax. Y Y4€TBEPTOMY PO3[ijli HaBE€EHi pE3yIbTaTH TEOPETUKO - EKIIEPIMEHTAJIBHUX
TOCJIiIPKEHbD 110 YA0CKOHAJIEHHIO KOMOGIHOBAHOTO NPOLeCy UIi(PyBaHHS CUHTETUYHOTO MOJIKPUCTAITY aIMa3y
aJMa3HMMU KpyramMu Ha METaJIeBUX 3B'SI3Kax KNI BKJIIOUa€ B cebe 6e3repepBHe e1eKTPOXiMidHe BUIATIEHHS
3B'SI3KM B aBTOHOMHIl1 30Hi Ta OJJHOYaCHe BBEJI€HHSI B 30Hy 0OPOOKU HU3bKOYaCTOTHUX MEXaHIUHUX KOJIMBaHb SIK
OCHOBHUX CKJIA[IOBUX YIIPABJIiHHS KOHTaKTHMMU HAIIPY’KE€HHSMH, &, OTKE, i BUXiIHUMU IOKa3HUKAMU IIPOLECY
06pO6KU. Briepie BUKOPUCTAHMIA TaKMI KOMIIJIEKCHUI (PAKTOP, SIK IMITyJIbC CUJIY, SIKMH B JAHOMY BUIIQJIKy €
PEe3yJIbTaTOM OJHOYACHOTO IIPOSBY TaKMX I1apaMeTPiB MIPOLECY, K Maca LOJATKOBOTO BAaHTaXYy i aMILIiTYygu
MEXaHiYHUX KOJIUBaHb. BCTAaHOBJIEHO BIIJIUB YMOB OOPOOKY Ha TEXHOJIOTIYHI [I0Ka3HUKY Mpolecy mtidpyBaHHs. Y
II'SITOMY pO37iJii HaBeeHi 1aHi 0 MPaKTUYHUX PO3POOKax HaMlPaBJIeHNUX Ha yIOCKOHAJIEHHS iCHYIOUUX CIIOCO6iB
mtidpyBaHHS CUHTETUYHOTO IOJIIKPUCTAJTY aliMasy. 30KpemMa Ha OCHOBI BUKOPUCTAHHS SIBULIA IPUCTOCYBAHHS
BIIEepIle 3aIIPONIOHOBAHO HOBI di3nyHi kKpuTepii Taki K epeKTHBHA CKIIai0Ba TaHI'€HIiaJIbHOI CUJIM Pi3aHHS i
edekTuBHUI KoeQilieHT mai¢pyBaHHs. CTOCOBHO YMOB BUCOKO CUJIOBUX KOHTAaKTHUX HAIIPY>KEHb XapaKTE€PHUX [JIS
BUIAJKY WTiyBaHHS aJIMa3HMMU KPyraMu Ha OPraHivHUX 3B'SI3Kax i BCTAHOBJIEHOTO MEXaHi3My ix
CaMO3aroCTPEeHHs 3alIPOIIOHOBaHI yI0CKOHAIeHi criocobu mtidyBaHHS, SKi 3a0e31e4yOTh MiJBULLEeHHS

eeKTUBHOCTI 06POOKY CHHTETUYHOTO IOJIIKPUCTAy ajJMasy.

2. This thesis describes modern approaches to expanding the technological capabilities of the process of diamond
grinding of superhard materials. The aim of the study is to improve the process of diamond grinding of superhard
materials by controlling contact stresses. The modern provisions of the theory of materials processing by cutting,
the theory of electrochemical processing, classical mechanics, and elements of the theory of mathematical
processing of experimental data were used to solve the tasks of the dissertation research. The concept of 3D
modelling based on the finite element method was used to study the stress-strain state of the grinding system



"synthetic diamond polycrystal-diamond grain-metal phase-bonded wheel" in relation to the processes of grinding
synthetic diamond polycrystal with diamond wheels on organic and metal bonds. When using microscopic studies,
a digital camera ToupCam UCMOSO01300KPA was used to provide visualisation of the objects under consideration.
Experimental studies were carried out using generally accepted and proposed original methods on a special stand
based on a universal sharpening machine, which, after modernisation, could be converted into a surface grinding
machine with a vertical spindle. The study used theoretical and applied statistics, as well as SolidWorks, KOMPAS,
CorelDRAW, Visio, Maple, ToupView, Statistica, Microsoft Office and its Microsoft Office Excel application. The
introduction substantiates the relevance of the research objectives, presents the scientific novelty and formulates
the practical significance of the results. The first chapter of the thesis analyses the current global trends that have
emerged in recent years in the field of production, application and processing methods of synthetic polycrystalline
diamond. Based on the analysis of information sources, the author identified issues that remain unresolved in this
subject area. Based on the analysis, a working hypothesis was put forward, the essence of which is the possibility of
increasing the efficiency of synthetic polycrystalline diamond processing by improving diamond grinding methods.
The unifying idea of the presented work is a comprehensive theoretical and experimental study of the physical and
technological features of the processes of grinding synthetic diamond polycrystals, establishing on this basis the
basic prerequisites for the implementation of the conditions for forced self-sharpening of diamond grains and
their practical implementation in the proposed grinding methods. The second section describes the general
methodology of the research, as well as data on a number of private methods. Among them are a number of those
recognised as inventions. They are used to systematise the methods of controlling the linear wear of a wheel and
linear part removal. Data on the mathematical processing of experimental research results are presented, etc. The
third section presents the results of 3D modelling of the stress-strain state of the grinding system "synthetic
diamond polycrystal - diamond grain - metal phase - bonded wheel", the purpose of which is to clarify the
mechanism of self-sharpening of diamond wheels as a basis for developing proposals for improving the existing
methods of grinding synthetic diamond polycrystal with diamond wheels with metal and organic bonds. The fourth
section presents the results of theoretical and experimental studies on improving the combined process of
grinding synthetic polycrystalline diamond with diamond wheels on metal bonds, which includes continuous
electrochemical removal of bonds in an autonomous zone and simultaneous introduction of low-frequency
mechanical vibrations into the processing zone as the main components of contact stress control and,
consequently, the output indicators of the processing process. For the first time, such a complex factor as a force
impulse is used, which in this case is the result of the simultaneous manifestation of such process parameters as
the mass of the additional load and the amplitude of mechanical vibrations. The influence of machining conditions
on the technological parameters of the grinding process has been determined. The fifth section presents data on
practical developments aimed at improving the existing methods of grinding synthetic polycrystals of diamond. In
particular, new physical criteria such as the effective component of the tangential cutting force and the effective
grinding coefficient were proposed for the first time based on the use of the adaptation phenomenon. With regard
to the conditions of high contact stresses typical for the case of grinding with diamond wheels on organic bonds
and the established mechanism of their self-sharpening, improved grinding methods have been proposed that
provide an increase in the efficiency of processing synthetic polycrystals of diamond.
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