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Pedepar:

1. Inceprauiiine 0OCIiIyKeHHs IPUCBSIYEHe pOo3poOlli Ta TEOPETUYHOMY OOI PYHTYBaHHIO METOLY
€JIEKTPOEpPO3ifHOro aaMa3Horo mtidpyBaHHs 3i 3MIHHOIO MOJIIPHICTIO €JIEKTPOAiB 1715 MifBUILIEHHS e(EeKTUBHOCTI
(iHIMHOI 06pPOOKM BaXKKOOOPOOIIIOBAHNX MaTepiaiB. OCHOBHA IPO06JIeMa N0JIra€e y TEXHIUHIN CyNepedyHOCTi MixX
HEOOXi/IHICTIO MiLIHOTO YTPUMaHHS aJIMAa3HUX 3€PEH y MeTaseBill 3B's31i Ta 3a0€311€4eHHSIM CaMO3aTO4YyBaHHS
iHCTpyMeHTYy. JloCcliIpKeHHs KIII0YOBUX acleKTiB aJIMa3HOro LIi(p)yBaHHS BUSIBUIIO HEMIOJIKY iCHYI0UUX METO/IIB,
30KpEMa aJIMa3HO-iCKpOBOTO ULIi(DyBaHHS, sIKe He 3a6e31edye CTabiNbHICTb PIKYYMX BIACTUBOCTEN i MiABUILYyE
[IMTOMY BUTPaTy asiMasiB Ha 50°-"70%. Po3po61eHO KOMILJIEKCHY TEOPETUYHY 6a3y MPOLECy eJIeKTPOepO3iiHOrO

aJIMa3HoTo ULIipyBaHHS 3i 3MiHHOIO IIOJISIPHICTIO €J1eKTPOJIiB, 110 O€IHYIOTh MIKpOPi3aHHS, eJ1eKTPOepOo3iiHN



BIUIMB Ta TEPMIiuHi sIBULIA 17151 3a6€3Me4eHHs CHHEePreTUYHoro epexry. CTBOPEHO MaTeMaTUYHy MOJEb CUJI
pizanHns (Pz i Py) 3 TouHiCTIO po3paxyHKiB 75°~"85°% Ta MOJieJib 3HOCY 3epeH 3 PO36DKHICTIO 7°-"15°%. Po3pobiieHo
TOIIOJIOTIYHY MOJIeJIb IIOBEPXHI aJIMa3HOr0 Kpyra 3 IOMUJIKOIO MoJiestoBaHHs 1o 10°%, T-nonibHy cxeMy 3aMillleHHs
MDKEJIEKTPOAHOTO 3230y 3 MOMUJIKOIO 10 4°% Ta AMHAMIYHY MOZEJb ITPoLiecy 3 MOMUIIKOIO 110 14°%. Po3po6seHo Ta
€KCIIEPUMEHTAJIbHO OO PYHTOBAHO METOJ, €JIEKTPOEPO3iIHOr0 aJIMa3HOro lipyBaHHS 3i 3MiHHOIO MOJIIPHICTIO
€JIEKTPOJiB, SIKUI 3abe3Ievye MiATpUMaHHS PiXky4oi 3IaTHOCTI aJIMa3HUX KPYTiB LUISIXOM IepiofuyHoi 3MiHU
ITOJIIPHOCTI B 30H1 pidaHHAa. CTBOPEHO Ta 3aMlaTEHTOBAHO BiAIOBiAHMI PUCTPiN. [IOpiBHAIBHNN aHAJIi3 110Ka3aB
nepeBary 3MiHHOI MOJIIPHOCTI: HAallBUILA IPOAYKTUBHICTb 06p06KU Q'="962"MM® /XB, MiHIMaJIbHUIT 3HOC KpYyra
q°=4,47"MM?® /XB, BUCOKUM niepiof cTifikocTi T=360°xB, Hu3bKi cunu pizanns (Py=125"H, Pz=350"H), meHuui
koediuienT midpysanHs Km=0,36 Ta Hu3bKa MOpPCTKiCcTh NoBepxHi Ra 0,25 Mkm. I[Ipu 06pobLi BHUIKOPi3aIbHO]
crani P6M5 ta TBepaoro criaBy BK6 3anponoHoBaHuii MeTO, MifBUIYye POAYKTUBHICTb HA 60°-"72°%, 3HIKYe
IIMTOMY BUTPATy Kpyra Ha 65-85% Ta rokpaliye LOpCTKiCTb oBepxHi Ha 50°~"54% MOPiBHSIHO 3 a7IMa3HO-
ickpoBuM mtipyBaHHSAM. BCTaHOBIJIEHO, 1I0 MiXKEJIEKTPOLHUIN 3a30p IIPU €J1eKTPOEPO3iiHOMY alIMa3HOMY
mtipyBaHHi 31 3MiHHOIO NOJISIPHICTIO HA 74°% MEHIIMI, HDK [IPY a7IMa3HO-iCKpOBOMY LTI yBaHHi, 110 NifABUILYE
IPOJYKTUBHICTb 06p006KU (Q°="527"-"758 MmM® /XB). [loCIiIKEHO TEIJIOBI IPOLeCH, BCTAHOBUBIIHY, 1110 3MiHHA
MIOJISIPHICTD 3HM)XYE TETIJIOHAIIPY>KEHICTh 32 PaXyHOK 3MEHIIEeHHS CUJI pi3aHHs Ta edeKTy 1epepruBYaCTOCTi
TEIJIOBUX iMITyJIbCiB. MaTeMaTuyHa MOZE/b TEMIIEPATYPHUX TI0JIiB IiATBEpIKeHa 3 po30ixkHicTIO 12°-°17%. ITponec
3abesrnevye BULIi CTUCKAIOUi 3a/IMIIKOBI HanpykeHHs (0°="-3,8°T'Tla) MOpPiBHSHO 3 aJIMa3HO-iCKPOBUM ILTiPyBaHHSIM
(o°="-1,2°TTla), nigBUIIYyI0Y1 3HOCOCTIMKICTb pi3ajIbHUX IJIACTUH HA 53°%. PO3p06ieHO ONTUMI3aLiHUI aJITOPUTM
L7151 BUBHAUEHHSI PE>XKUMiB 00pOOKY, 110 3a6€31e4yI0Th MiHiMasbHy COOiBapTICTh IIPY AOTPUMAaHHI BUMOT JO SKOCTI.
BcTaHOBIIEHO, 10 /1715 MAaKCUMAaJIBHOI ITOTYKHOCTI MDKEJIEKTPOAHUM 3a30p Ma€ CTAHOBUTH I10JIOBUHY TPAHUYHOTO
3HQUEHHS 32 YMOBH Y3TOJKeHHs onopis. Ha npukiazi topuekpyraomsiysanbHoro seperara XI14-12H noseneno
ePeKTUBHICTb METOy 3 PIYHNM eKOHOMIYHUM edexTom 90519 rpH Ta TepMiHOM OKynHOCTI 0,55 POKY [1JIs1 OZHOTO

BepCTaTa.

2. The process provides higher compressive residual stresses (0°="-3.8" GPa) compared to diamond spark grinding
(o°="-1.2° GPa), increasing the wear resistance of the cutting inserts by 53°%. An optimisation algorithm was
developed to determine the machining modes that ensure minimum cost while meeting quality requirements. It
was found that for maximum power, the inter-electrode gap should be half the limit value, provided that the
resistances are matched. On the example of the KhSh4-12N face grinding machine, the effectiveness of the method
with an annual economic effect of UAH 90519 and a payback period of 0.55 years for one machine is proved.This
dissertation study is devoted to the development and theoretical substantiation of the method of electrical
discharge diamond grinding with variable electrode polarity to improve the efficiency of finishing hard-to-
machine materials. The main problem lies in the technical contradiction between the need for a strong hold of
diamond grains in the metal bond and ensuring self-sharpening of the tool. The study of key aspects of diamond
grinding revealed the shortcomings of existing methods, in particular diamond spark grinding, which does not
ensure the stability of cutting properties and increases the specific consumption of diamonds by 50°-"70°%. A
comprehensive theoretical framework for the process of electro-erosion diamond grinding with variable electrode
polarity has been developed, combining microcutting, electro-erosion impact and thermal phenomena to ensure a
synergistic effect. A mathematical model of cutting forces (Pz and Py) with a calculation accuracy of 75°~-"85°% and
a model of grain wear with a discrepancy of 7°-"15°% were created. A topological model of the diamond wheel
surface was developed with a modelling error of up to 10°%, a T-shaped scheme for replacing the interelectrode
gap with an error of up to 4°%, and a dynamic process model with an error of up to 14°%. A method of electrical
discharge diamond grinding with variable electrode polarity was developed and experimentally substantiated,
which ensures the maintenance of the cutting ability of diamond wheels by periodically changing the polarity in
the cutting zone. A corresponding device was created and patented. Comparative analysis showed the advantages
of reversible polarity: the highest machining performance Q°="962’mm?/min, minimum wear of the wheel
q'=4.47"'mm?/min, high stability period T=360"min, low cutting forces (Py=125°N, Pz=350°N), lower grinding
coefficient Ksh=0.36 and low surface roughness Ra’0.25"um. When machining high-speed steel R6M5 and hard



alloy VK6, the proposed method increases productivity by 60°-"72°%, reduces specific wheel consumption by
65°-"85%, and improves surface roughness by 50°-°54"% compared to diamond spark grinding. It was found that
the interelectrode gap during alternating polarity diamond EDM grinding is 74°% smaller than during diamond
spark grinding, which increases machining performance (Q’="527°-"758 mm?/min). The thermal processes were
studied and it was found that the reversed polarity reduces thermal stress by reducing cutting forces and the
effect of intermittent thermal pulses. The mathematical model of temperature fields was confirmed with a
discrepancy of 12°-°17%.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
BaXKJIMBYX MPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTI0, COLiaJIbHO-€KOHOMIYHOT0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiany 1J1s 3a6e3Me4yeHHs KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAaJIoro PO3BUTKY

CYCIIiJIbCTBA i Aep>kaBy

CrpareriyHuil NpiOpUTETHUH HANIPSIM iHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHUILITBA MaTepiasliB, ix 0Opo06JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPiaJliB Ta HAHOTEXHOJIOTIN
ITizcyMKH BOCTiZ>KEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
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BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. KanpyeHKo Bosogumup BitaniitoBud

2. Volodymyr V. Kalchenko

KBasigikamis: 1.1, npodpecop, 05.03.01

InenTudikarop ORCID ID: 0000-0002-9072-2976

JopaTrkoBa inpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuii yHiBepcuteT "UepHiriscbka nositexHika"
Kog, 3a €IPIIOY: 05460798

Micue3HaxoaKeHHS: By [lleBuenka, 6yn. 95, YepHiris, YepHiriBcbkuii p-H., 14035, Vkpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlaBpiHeHKoO Banepiit IBanoBrY

2. Valerij I. Lavrinenko

KBasigikamis: n. 1. ., npodecop, 05.03.01
InenTudikarop ORCID ID: 0000-0003-2098-7992
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HAATBEPAMX MaTepiasis im. B. M. Bakyss

HaujonanpHoi akagemii HayK YKpaiHu

Kop, 3a €IIPIIOY: 05417377

Micue3HaxoaKeHHS: BYyJI. ABTO3aBO/ICbKa, 6y1. 2, Kuis, 04074, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. HosikoB ®epip BacunbitoBuy



2. Fedor V. Novikov

KBasigikamis: 1. 1. 1., npodecop, 05.03.01

ImenTudikarop ORCID ID: 0000-0001-6996-3356

JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAbHUI EKOHOMIYHMI1 yHIBEPCUTET iMEHi

Cemena KysHeng

Kopg 3a €IPIIOY: 02071211

Micuesﬂaxo,rm(el-lﬂﬂ: npocnekT Hayku, 6ya. 9-a, Xapkis, XapKkiBcbKuil p-H., 61166, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOIi

OisIJIbHOCTI

CrenanoB Muxaino CepriioBuy

CrenanoB Muxanno CepriioBny

Crpenbyyk Poman Muxannosuy

VkpIHTEI

Opuenko Tetsana AHaTosiiBHa



