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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs TeXHOJIOTii Tpelu3iiHOro po3mMipHOro 06po6eHHsI KOMOIHOBaHMMU €JIeKTPOJIaMH, 1110 BUTOTOBJIEHI

METOOdaMM aJUTUBHOTO BI/IpO6HI/I]_1TBa

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the precision dimensional machining technology with combined electrodes manufactured by
additive manufacturing methods

Pedepar yKpaiHCBKOIO:

MeTo10 HayKOBO-JIOCJIiAHOI pOOOTHU € CYTTEBE MiABUILEHHS OIlepPaTUBHOCTI (QiHIIIHOrO po3MipHOro 06pO6IEHHS
IIJISIXOM BUKOPUCTAHHSI KOMOIHOBAaHUX €JIEKTPO/IiB, BATOTOBJIEHUX METOJIaMU aJUTUBHOTO BUPOOHUIITBA Ta
3a6e3reyeHHs SIKOCTi i HaziHOCTI BUPOG6IB B IpolLjecax BilHOBIEHHS (DEMOHTY) Ta BUTOTOBJIEHHS leTasei
aBiallifflHO-paKeTHOI TeXHIKM Ta 030pOo€eHb. B paMKax 3BITHOIO eTarly HayKOBO-JOCIiIHOI poO0TH 6YJI0
3aIIPOIIOHOBAHO METOAUKY TOIOJIOT{YHOTO NIPOEKTYBaHHS KOMOIHOBAaHUX €JIEKTPO/IiB, 1110 BUPOOJISIIOTHCSI METOLOM
6e3omnopHoro 3D apyKy. EnekTpony, CTBOpeHi 3a 11i€l0 METOIMKOI0, MalOTh ITOKPAIlleHY TiApOANHAMIKY, 10
D03BOJIS€ MiIBUIIUTY TOYHICTb OOPO6JIEHHS Ta 3HU3UTU BUTPATU MaTepiasiB. Po3pobieHo MeToauky
BACOKOJWHAMIYHOTO KEPYBAHHS [IEPEMILIIEHHSIM €JIEKTPOLIB Y CUCTEMAX YMCIIOBOTO IPOrPAaMHOI0 KEPYBaHHS
(4I1K), sxa BpaxoBye nudepeHIiaibHi XapakKTepUCTUKYU PyXY, BKJIIOYAI0UX PUBOK. Takuil Mifxiz, 103BoJIsE
326€3MeYnTH BUCOKY TOYHICTB i CTabinbHICTD pouecy 06po6Ky, HaBiTh AJIs ieTajeil 3i CKIafHUMU BUMOTaMH [0
reoMeTpii Ta HOBEPXHEBOI IKOCTi. OTPUMAaHi YUCJIOBI MOZEJIi TA METOAY MAIOTh BEJIMKUI [TOTEHLIia [J1s iHTerpauii
B KOHTeKCT IHaycTpii 4.0, 1110 103B0JIsIE aBTOMaTU3YBaTH Ta BILOCKOHAJIUTHU IIPOLIECH OOPOOIEHHSI HA HOBOMY
TEXHOJIOTiYHOMY PiBHi. PO3p06ieHi pillleHHS MOXYTb OYTU BUKOPUCTAaHi 1171 BIOCKOHAJIEHHS TEXHOJIOTIN
BUPOOHUIITBA CKJIAIHUX JeTajleil, MiBUIIeHHS iX IKOCTi Ta 3HKEHHS BUTPAT, L0 Ma€ 3HAYEHHS 171 MiABUILEHHS

KOHKYPEHTOCIIPOMOYKHOCTI IIPOAYKLii HA PUHKY.

Pedepar aHIJ1iHCBKOIO:

The purpose of the research work is to significantly enhance the efficiency of finishing dimensional processing
through the use of combined electrodes manufactured by additive manufacturing methods, while ensuring the
quality and reliability of products in the restoration (repair) and manufacturing processes of aviation and missile
equipment, as well as weapons. As part of the reporting stage of the research, a methodology for the topological
design of combined electrodes produced by the method of supportless 3D printing has been proposed. Electrodes
created by this method feature improved hydrodynamics, which increases processing accuracy and reduces
material consumption. Additionally, a method for highly dynamic control of electrode movement in numerical
control (CNC) systems has been developed, taking into account the differential characteristics of movement,
including jerk. This approach ensures high precision and stability in the processing of parts with complex
geometric and surface quality requirements. The resulting numerical models and methods have significant
potential for integration into Industry 4.0, enabling the automation and enhancement of processing tasks at a new
technological level. The developed solutions can be applied to improve production technologies for complex parts,
increase their quality, and reduce costs, all of which are crucial for enhancing product competitiveness in the

market.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeToauKa TOMOJIONYHOTO POEKTYBAHHS KOMGIHOBAHNX €JIEKTPO/IB,

BUTOTOBJIEHUX METOJaMU 6e30n0opHOro 3D npyky Ay QiHilHOTro 06po6seHHs geTanei

Ha3zpa HTII anrJiiicbKo10: Methodology of topological design of combined electrodes made by the methods

of non-support 3D printing for finishing parts

HTII, sixy nepen6a4asiocsi CTBOPUTH:
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OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBaHHSI: AepOKOCMiYHA TEXHIKA i TpaHCTIOPT, ['any3eBe MalIMHOOYAyBaHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Kom6inoBaHi eiekTpo/y, BUTOTOB/IEHI METOZOM 6€30110pHOTO 3D APYKY, pUsHaYeHi 1Jis BiHiHOTO
00pOo06JIEHHS JeTajell CKIaHOI POPMU B IIPOLECax eJ1eKTPOXiMiYHOro 06pobsieHHs. BoHU oeHyI0Th B COOi
NIOKpalleHi TiipoAMHAMiYHI XapaKTepUCTUKU Ta BUCOKUI PiBeHb TOYHOCTI 06pO6KU. BukopucTanH wjei npogyKuii
IIO3BOJISIE BHU3UTHU BUTPATU MaTepiasliB Ta 30iMbMUTH e(PeKTUBHICTb 00pOOKH, 30KpeMa IIPH BifHOBJIEHH] Ta
PEMOHTI eTasel aBiallifiHOro, pakeTHOro 06J1afHAaHHSA Ta 30p0i. 3aBSKM TOIOJIOTIYHOMY [IPOEKTYBaHHIO
€JIEKTPOI Y ONTHUMI3YIOThCS IJ1s1 320€3I1eUEHHS BUCOKOI CTabiIbHOCTI IIpoLecy 00pOoOKU MPY CKIAIHMUX BUMOTax JI0
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