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Pedepar:

1. ¥ puceprauii BUKIaLEeHO Cy4acHi Migxoay 10 PO3MUPEHHS TEXHOJIOTIYHMX MOXKJIMBOCTEN IIPOLECY aJIMA3HOTO
mtidpyBaHHS HaATBEPAUX MaTepiaiB. MeTO0 LOCiIKEeHHS € YI,O0CKOHAJIeHHS IIPOollecy aMa3Horo midyBaHHS
HaJTBEPAUX MaTepiajiB 3a paxyHOK yNpaBJliHHI KOHTAaKTHUMU HalPy>KeHHsIMU. [1pu BUpillleHH] 3aBIaHb
IVCEePTaLifHOrO AOCJIIPKEHHS 3aCTOCOBaHi Cy4acHi IOJIOKEHHSI Teopii 00pOOKM MaTepialiB pi3aHHSIM, TEOPii
€JIEKTPOXiMIYHOI 06POOKH, KJIACUYHOI MEXaHIKY, €JIEMEHTiB Teopii MaTeMaTnyHOI 06POOKY eKCIIepUMEHTATIbHUX
IaHUX. [y JoCiIyKeHHs HallpyKeHO-4e(OpMOBaHOI0 CTaHy CUCTEMU LTi(PyBaHHS «CUHTETUYHUI MOJIIKPUCTAT
azMasy-ajMasHe 3epHO-MeTanodasa-3B's13Ka Kpyra» CTOCOBHO ITPOLLECIB ITi(PYBaHHSI CUHTETUYHOTO TIOJIIKPACTATY
azMasy aJMa3HMMU KpPyraMu Ha OpraHidHUX i MeTasleBUX 3B’s13KaX BUKOPUCTOBYBaacs KOHLenist 3D

MOIEJIIOBAHHS, 3aCHOBaHA HA METOIi CKiHYeHUX eJleMeHTiB. [Ipy1 BUKOpUCTaHHI MiKDOCKOMIIYHUX OCiIKEHD [1J151



3abe3neyeHHs Bidyanisalii 06’eKTiB 110 pO3IJIsIanncs, BAKOPUCTOBYBanu 1u¢poBy kamepy ToupCam
UCMOSO01300KPA. ExcnepuMeHTanbHi JOCTiI)KEHHS TPOBOIUIMCS 3 BAKOPUCTAHHSIM 3araJbHONPUNHSATUX i
3aIIPOIIOHOBAHMX OPUTiHAJIPHMX METOJMK Ha CIeLiabHOMY CTEHJi Ha 6a3i yHiBepcaslbHO 3aTOYyBaJIbHOI'O BepCcTarTa
SIKMH MiCJIs1 MOJIepHi3allii Mir IepeTBOPIOBATUCS Y IJIOCKOLTI(PYBAJIbHNN BEPCTAT 3 BEPTUKAJIBHUM MINUHAEIEM. Y
POOOTi 3aCTOCOBYBAIMCS MOJIOKEHHS TEOPETUYHOI Ta NPUKJIATHOI CTATUCTUKY, & TAKOXK IIPOrpaMHe 3a6e3Ie4eHHs
SolidWorks, KOMIIAC, CorelDRAW, Visio, Maple, ToupView, Statistica, Microsoft Office Ta iioro gogaToxk Microsoft
Office Excel. Y BcTyni 06rpyHTOBaHO aKTyaJbHICTb 3a4a4 AOCJiI)KEHHS, HaBeJleHa HayKOBa HOBU3HA Ta
c(popMysIbOBaHE NPAKTUYHE 3HAYEHHSI OTPMMAHUX PE3yJIbTaTiB. Y NepUIOMy pO3Iiji JucepTauiiHoi po6oTn
IIPOBEJIEHO aHaJli3 Cy4aCHUX CBITOBUX TE€HIEHLIiH, sIKi HAMITU/INCS B OCTaHHI POKU B 00J1aCTi BUPDOOGHUIITBA,
3aCTOCYBaHHS i METO/iB 06pOOKM CUHTETUYHOTO MOJIiKpUCTasny anmasy. Ha ocHOBI aHanizy mpkepes iHpopmaliii
BUSBJIEHI NMTAHHS, SIKi 3aJIMIIAI0THCS] HEBUPIIIEHNMHU Y Lill IpegMeTHIlN obsacTi. Ha mimcrasi mpoBeqeHOro aHamnisy
OyJia BUCyHyTa po60ya rinoresa, CyTb KOi I10JI5ITa€ Y MOXJIMBOCTI MiIBUIIEHHS €(PEKTUBHOCTI IIPOLECiB 0OpOOKU
CHHTETUYHOTO NOJIIKPUCTAJy ajMa3y LIJIIXOM yIIOCKOHaJIEHHs CIIoco6iB aiMasHoro uulidpyBaHHs. O6'enHyto4a ines
IIpeJCTaBJIEHOI pOOOTH MOJIAra€e y KOMIJIEKCHOMY TEOPETUKO-€KCIIEpUMEHTAIbHOMY JIOCTiI>)KeHH] (Pi3NYHUX Ta
TEXHOJIOTIYHUX OCOOINBOCTEN NMPOLeCiB mTidyBaHHSA CUHTETUYHOTO MOJIIKPUCTAJTY a7IMa3y, BCTAHOBJIEHHS Ha IIiil
OCHOBi OCHOBHUX II€PEAYMOB JJ151 peaisdaliil yMOB IIPUMYCOBOTO CAMO3arOCTPEHHS aJIMa3HUX 3€PEH Ta iX
IIpakTMYHa peasisallisi y 3aIIpOIIOHOBAHUX CIIOCO0ax MlipyBaHHA. Y pyroMy po3ziji BUKJIaZieHa 3arajbHa
METOJIMKA [IPOBEJEHHS OCIiI)KEeHb, a TAKOXX HABEAEHO JIaHi CTOCOBHO PsIy IPUBAaTHUX MeToAuK. Cepel HUX psf,
TaKUX, 10 BU3HaHI BUHaxogaMmu. Ha ix OCHOBI BUKOHaHa CUCTEMAaTU3aLisi METOIUK KOHTPOJIIO JIiHIMHOTO 3HOCY
Kpyra i JliHiflHOro 3HiMaHHs feTasi. HaBeneHo maHi mo MaTeMaTHU4Hil 06poOLi pe3yibTaTiB eKCclleprMeHTaIbHUX
IOCTiXeHb Ta iH. Y TPETbOMY PO3[ijli HABeAEHO pe3ysbTaTu 3D MoAe0BaHHS HallpY>KeHO-1€(OPMOBAHOTO CTaHy
CHACTEMU LTI yBaHHS «CUHTETUYHUI TIOJIIKPUCTAJI a7IMa3y - aJIMa3He 3epHO-MeTano(asa-3B'sa3Ka Kpyra» METOI0
SIKOTO € YTOUHEHHSI MeXaHi3My CaM03aroCTpPeHHs aJIMa3HUX KPYTiB, 5K OCHOBU JJIs1 PO3POOKU IPOIO3ULLiii 10
YIOCKOHAJIEHHIO iCHYIOUMX CIIOCO0iB IITiyBaHHS CUHTETUYHOTO MOJIIKPUCTAy ajMa3y aJIMa3sHUMU KpyraMy Ha
METaJIeBUX i OpraHiyHuX 3B'A3Kax. Y Y4€TBEPTOMY PO3[ijli HaBeIEHi pE3yIbTaTU TEOPETUKO ~ EKIIEPIMEHTAJIBHUX
TOCJIiIPKEHB 110 YA0CKOHAJIEHHIO KOMOIHOBAHOTO NPOLeCy LIi(PyBaHHS CUHTETUYHOTO MOJIKPUCTAJTY aJIMa3y
aJIMa3HMMU KpyraMu Ha MeTajleBUX 3B'3Kax SKUi BKJIIOUae B cebe 6e3riepepBHe e1eKTPOXiMidyHe BUIAIeHHs
3B'SI3KM B aBTOHOMHIH1 30Hi Ta OJJHOYaCHE BBEJI€HHS B 30Hy 0OPOOKU HU3bKOYACTOTHUX MEXAHIUHMX KOJIMBAHb SIK
OCHOBHUX CKJIA[IOBUX YIIPABJIiHHS KOHTaKTHMMU HAIIPYKE€HHSMH, &, OTKE, i BUXiIHUMU NOKA3HUKAMU IIPOLECY
00po06Ky. Briepiie BUKOPUCTAaHUI TaKUl KOMIJIEKCHUN (PAKTOP, SIK iIMITyJIbC CUJIH, SIKUH B JAHOMY BUIIAIKY €
PEe3yJIbTaTOM OJHOYACHOTO IIPOSBY TaKUX I1apaMeTPiB MIPOLECY, SIK Maca SOJATKOBOTO BAaHTAXY i aMILIiTy U
MEXaHiYHUX KOJINBaHb. BCTAaHOBJIEHO BIJIUB YMOB OOPOOKY Ha TEXHOJIOTIYHI I0Ka3HUKY Npouecy mridpyBaHHs. Y
II'SITOMY PO3/1ijli HaBeZeHi JaHi 0 MPaKTUYHUX PO3POOKAxX HAIIPABJIEHUX HA YIOCKOHAJIEHHS! iCHYI0UUX CIIOCOO6iB
mtipyBaHHS CUHTETUYHOTO IOJIIKPUCTAJYy aliMasy. 30KpemMa Ha OCHOBi BUKOPUCTAHHS sIBULA IPUCTOCYBAHHS
BIIEpLIE 3aIIPOIIOHOBAHO HOBI (Pi3Ny4Hi KpuTepii TaKi sIK epeKTUBHA CKJIal0Ba TAaHTEHIiaJIbHOI CUJIM Pi3aHHS i
edekTuBHUI KoeQilieHT mti¢dyBaHHs. CTOCOBHO YMOB BUCOKO CUJIOBUX KOHTAaKTHUX HAIIPY>KEHb XapaKTE€PHUX [AJIS
BUIAKy MTiyBaHHS aJIMa3HUMU KPyraMu Ha OPTaHIYHMX 3B513KaX i BCTAHOBJIEHOT'O MEXaHi3My ix
CaMO3aroCTPEHHS 3alIPOIIOHOBaHI yI0CKOHAEeH]i criocobu mtidyBaHH, sKi 3a06€31e4yIOTh MiJ|BULLEHHS

e(EeKTUBHOCTI 06POOKY CUHTETUYHOTO MOJIIKPUCTAY aJIMasy.

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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