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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Increase in energy efficiency of mekhatronny systems of machine-tool machining in the conditions of heavy

mechanical engineering.

Pedepar yKpaiHCBKOIO:

O06’eKT mocipKeHHs: eHeproedeKTUBHI IPoLlecy MexaHiyHOi 0OpOOKM Ha BaXKKUX i YHIKaJIbHUX BEpCTaTax,
PpO3po6ieHi Ha OCHOBI 6araToKpUTepiasbHOi ONTHUMI3allii TapaMeTpiB TEXHOJIOTIYHUX cCUCTeM. MeTa: JOCTiIKeHHS
BILJIUBY PEXXUMIB OOpOOKY I BIACTUBOCTEN €JIEMEHTIB TEXHOJIOTIYHUX CUCTEM Ha €HEPrOBUTPATH i iX ONITUMANIbLHUN
BUGip 3 normsay MmiHiMizanii nyux Butpar. [IpenMeT nocCifnKeHHs: TeXHOJIOTiYHA crucTeMa OOpOOKHM Ha BasKKUX
BepcTarax. MeTou AOCiIpKeHHS: CUCTEMHMH MifXif, 10 BUBYEHHS IIpoLiecy 0OpOOJIEHHS AeTalell Ha BAXKKUX
BEpCTATax, iX yMOB i 0COOJIMBOCTEN, 3aKOHOMIPHOCTEN IIPOLIECIB, II0JIOXKEHHS Teopii pi3aHHS Marepiaris, Teopii
[IPOEKTYBAHHS Pi3aJIbHUX IHCTPYMEHTIB, KBaJIIMETPIi, TEOPiN HAAINHOCTI, LOCIIIKEHHS ONepaLii, IPUNHSITTS
pileHs, Teopii UMOBIPHOCTI Ta MATEMATUYHOI CTATUCTUKU, TEOPii perpecivHoro Ta KOpessLifiHOro aHali3is,
MaTeMaTU4HOI CTaTUCTUKU. TeopeTuyHi I NpakTU4Hi pe3ysibTaTi: Po3pobieHi Ta JOCiiKeHi BLOCKOHAIEH]
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YITK. HoBusHa: po3pobJieHi TeopeTHyHi 3acaiii CTBOPEHHSI MeXaTPOHHUX BEPCTAaTOIHCTPYMEHTAIbHUX CUCTEM J1JISI
nifgBUILEHHS €(PEeKTUBHOCTI 06pO0JIeHHS leTajlell BaKKOro MallMHOOYiyBaHHS. BcTaHOBI€HO 3aKOHOMiPHOCTI
pobouux npouecis 06pobIEHHS JeTajell BaXKOTro MallMHOOYTyBaHHS HA MEXaTPOHHUX
BEPCTATOIHCTPYMEHTAJIbHUX cUCTeMaX. EQEeKTUBHICTh BIIPOBAIKEHHS: [IPOBE/ICHI €KCIIEPUMEHTAJIbHI JOCIiIKEHHS
Ta HaTypHi BUNIPOOYBaHHSI MEXaTPOHHUX CUCTEM Ta BIOCKOHAJIEHUX BA)KKOHABAHTA)KEHUX Pi3aIbHUX IHCTPYMEHTIB
17151 BXKKMX BepcraTtax 3 UIIK cTBOpeHO MeTOAuKy BU3HAUE€HHS ONTUMAaJIbHOI BEJIMYMHU HAIIPY>KEHOCTiI MarHiTHOTO
1107141 i YaCTOTHU IMITYJIbCIB Y 3aJIEXKHOCTI Bill FEOMETPUYHUX I1apaMeTPiB iIHCTPYMEHTY; ONITUMI30BaHi peXXUMU
pizaHHs 115 pi3asibHUX iIHCTPYMEHTIB, SIKi 3MilJHEeHi 06’eMHUM iMITyJIbCHUM MarHiTHUM I10JIeM, 32 KpUTEpisMU

IIPOIYKTUBHOCTi 06p06JIeHHs], cObiBapTOCTi onepaliii. ['any3b 3aCTOCYBaHHS: BaKKEe MALIMHOOYJyBaHHSI.

Pedepar aHIJIiHCBKOIO:

Object of research: energy-efficient machining processes on heavy and unique machine tools developed on the
basis of multi-criteria optimization of technological system parameters. Purpose: to study the impact of machining
modes and properties of technological system elements on energy consumption and their optimal choice in terms
of minimizing these costs. Subject of research: technological system of processing on heavy machine tools.
Research methods: a systematic approach to the study of the process of machining parts on heavy machines, their
conditions and features, regularities of processes, provisions of the theory of cutting materials, the theory of
designing cutting tools, qualimetry, reliability theories, operations research, decision making, probability theory
and mathematical statistics, the theory of regression and correlation analysis, mathematical statistics. Theoretical
and practical results: Advanced mechatronic machine-tool systems for machining critical parts based on heavy-
duty CNC machines have been developed and investigated. Novelty: theoretical foundations for the creation of
mechatronic machine-tool systems to improve the efficiency of machining parts of heavy engineering have been
developed. The regularities of work processes for machining heavy engineering parts on mechatronic machine-
tool systems have been established. Implementation efficiency: experimental studies and field tests of mechatronic
systems and advanced heavily loaded cutting tools for heavy-duty CNC machines were carried out; a methodology
for determining the optimal value of the magnetic field strength and pulse frequency depending on the geometric
parameters of the tool was created; cutting modes for cutting tools strengthened by a volumetric pulsed magnetic



field were optimized according to the criteria of machining performance and operation cost. Field of application:
heavy engineering.
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