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Pedepat/anoranis:

1. 3 ypaxyBaHHSM Cy4YaCHUX T€HAEHIill pO3BUTKY €HEeproollaiHOro BUPOOHUIITBA [10CTAa€ aKTyaslbHA 3a/a4a
NiABUILEHHS eHeproepeKTUBHOCTI 0671a4HaHHs. BibpoabpasuBHa 06pobKa € yHiBepcajJbHUM METOJ0M MacoOBOi
00pOOKY TOBEPXOHD fieTasell CKaagHoi GopMU, AJ1s SIKUX 3aCTOCYBAHHS BEPCTATIB i3 >)KOPCTKUMU KiHEMAaTUYHUMU
B'SI35IMU € HEMOXJIMBUM, 30KpeMa TIpY BUIaJIeHHi 3aIUPOK i rpaty, CKpyIJleHHi KpaiB Ta nosipyBaHHS. BcTaHoBEHO,
110 TizIbKU Bif 1 % 1o 5 % 3arasibHOI eHeprii y BiOpoo6po61ii iifie Ha KOPUCHY POOOTY, TOZ SIK IIPU iHIIKX Ccr1oco6ax
06pOOKH Lieii MOKa3HUK CTaHOBUTb 20 % — 70 %, 110 CBi4MThb IIPO ii BUCOKY €HEPTOEMHICTbD, 10 3yMOBJIEHO
3HAYHVMU HEIIPOAYKTUBHMMMU BTPAaTaMy eHeprii Ha IMCUIIATUBHI IPOLieCcH, 30KpeMa Ha B3aEMOZ{I0 abpa3nBHUX

YaCTMHOK OJIHA 3 OJIHOIO Ta 3i CTiHKamMu po604oi kKamepu. ToMy akTyaJIbHUM € 3MEHIIEHHS €HEPTOEMHOCTI ITPOLeCy



33 PaXyHOK 3MEHIIEHHS] HEITPOJYKTUBHUX BTPAT LIJIIXOM BU3HAYE€HHSI pAlliOHAIbHUX NTapaMeTpiB 061alHAaHHSL.
Cy4acHi mocminkeHHs BiopooOpOOKY He MTOBHICTIO OXOIJIIOIOTh BUBYEHHS iCHYIOUNX (PAKTOPIB BIIJIMBY, & TOMY
BM3HAUEHHSI palliOHaJbHUX [TapaMeTpiB PoOOTH 006JIaJHAHHS € aKTyaJIbHOIO HAyKOBO-TEXHIUHOIO 337ja4€el0 Ta
notpe6ye MpoBeIeHHsI KOMILJIEKCHUX JOCIIiIKEeHb 17151 BCTAHOBJIEHHSI 3aKOHOMIPHOCTE ITpolLiecy, YA0CKOHAIeHHS
icHyI04Oro 0671aIHaHHS Ta pO3POOKM HOBMX KOHCTPYKTMBHO-TEXHOJIOTIYHUX pillieHb MeTa po60TH — MifBULIEHHS
IIPOIYKTUBHOCTI Ta eHeproedekTUBHOCTI (PiHimHOi 06pOOKY IIOBEPXOHD JieTaell CKIafHOI GOPMU LIISIXOM
3aCTOCYBaHHS KOMOGIHOBAaHOrO CI1oco6y Bibpoabpa3uBHOi 06p0o6KY Ha 06JIalHAHHI 3 aKTUBHUM POOOYMM OPraHOM Ta
OOI'PYHTYBaHHSI pal[iOHAJIbHUX PEXXUMIB 10ro po60Tu. O6'€KTOM AOCIiIKEHD € TEXHOJIOTIYHUIL ITPoLieC
BiOpoabpa3uBHOi 06POOKY MOBEPXOHD JeTayiel CKiIamHoi popmu KoMGiHOBaHUM crioco6oMm. [IpeameTom
IOCJiI)KEeHHSI € 3aKOHOMIPHOCTI BIUIMBY PEXKUMiB pOOOTU 06J1alHaHHSI [1711 KOMOiHOBaHOI Biopoadpa3rBHOI 0OpPOOKU
neTasnei ckiagHoi GOpMU Ha MOKA3HUKY NPOAYKTUBHOCTI Ta €eHeproeeKTUBHOCTI TEXHOJIOTIYHOTO MTPOLIECY.
HaykoBa HOBM3Ha OTPUMAHUX PE€3yJIbTATIB MOJISITA€ B HACTYIIHOMY: Briepie: - 06rpyHTOBAaHO BUKOPUCTAHHS
KOMOiHOBaHOTrO CI110co0y Bibpoabpa3uBHOI 06POOKY TOBEPXOHD JeTaylell CKIaAHUX GOPM [1Jis MiABUILEHHS
eHeproe(eKTUBHOCTI TEXHOJIOTIYHOTO MIPOLIECY; — BCTAHOBJIEHO 3aKOHOMIPHOCTI BIIJIUBY aMILIITYIU
Bi6POKOJIMBaHb, YaCTOTU OOEPTAHHS aKTUBHOTO POG0YOro OpraHy, Macy KOMIIOHEHTIB cepeloBUILA Ha
[IPOYKTUBHICTh KOMOIHOBaHOI BiOpOOGPOOKY; — 3alIPOIIOHOBAHO BU3HAUYEHHS eHeproedeKTUBHOCTI KOMOIHOBAaHOTO
BiOpoO6IaiHaHHS KiIbKICHMM IIOKa3HUKOM Ta HaBe[leHa METOMIMKaA 10ro BU3HAUEHHS, 1110 BPaXOBYe IIPOLYKTUBHICTb
Ta €HeproBUTPATU. BCcTaHOBJIEH] 3aKOHOMIPHOCTI €Heproe(peKTUBHOCTI Bifl aMILIITYAu BiOPOKOJIMBAHb Ta YACTOTH
06€epTaHHS aKTUBHOT'O POO0YOr0o OpPraHy; — OOIPyHTOBAHO 3aCTOCYBaHHSI I0Ka3HUKA €HEProepeKTUBHOCTI SIK
KpUTePilo BU3HAYEHHSI Pal[ioHAJIbHUX MTapaMeTPiB 06J1aiHaHHS [171sI KOMOiHOBaHOi BiGpoabpa3nBHOI OGPOOKH.
BroockoHaneHo: - METOJIMKY MOJIE/II0BaHHS KOHTAKTHOI B3aeMOlii abpa3uBHUX Tijl Ta 0OPOOJIIOBAHUX JieTajleil B
yMOBax CyMicHOI Aii BiGpaliliHOro BIJIMBY Ta 06€PTaJIbHOTO PYXiB Mifl Yac KOMGiHOBaHOI Biopoo6pobOKu. [IpakTryHe
3HAYEHHS OJlep>KaHUX Pe3YJIbTaTiB MOJISITa€ y: — CTBOPEHHI HOBOTO TEXHIUHOIO PillleHHS] YCTAHOBKY 3 aKTUBHUM
pobourM OpraHoM AJ1s1 peasisallii KoMOGiHOBaHOro crioco6y Bi6paliliHoi 06po6KY IOBEPXOHD JleTaslell CKIafAHOl
¢dopmu. TexHiYHAa HOBU3HA 3alIPONIOHOBAHOI KOHCTPYKLIii yCTAHOBKY MigTBEPAKEHA TAaTEHTOM YKpaiHu Ha KOPUCHY
MOJIeJIb; — BUTOTOBJIEHHI YCTAHOBKM [7151 IPOBEAEHHS HAYKOBUX AOCIiI)KEHb 00JIaffHAaHHS Ta IPOLECiB
Bibpoabpa3uBHOi 06pOOKY TOBEPXOHB JAeTasell cKiaangHoi GopMy y HaB4asIbHIN JabopaTopii Kadenpu rany3eBoro
MalmKuHOOYIyBaHHS Ta MexaTpoHiky HauioHanbHoro yHiBepcureTy «IlosTaBebka nosirexHika imeHi KOpist
KoHgpartioka»; — ofepskanu noganbnii PO3BUTOK HAyKOBO-TEXHIUHI [10JI0KEHHS 3 KOHCTPYIOBaHHS
BiOpoabpa3uBHUX MaIIMH KOMOIHOBAHOI [ii, 0 MOXKYTh OYTH BUKOPUCTAHI IPY IIPOEKTYBaHHI HOBOTO Ta
MoJepHizalii icHyto4oro obsanHaHHs. Pe3ysibTaTu JyUcepTaliiiHoi po60TH MOXKYTb OyTU BUKOPUCTAHI Ha
MalMHOOYiBHUX MiANPUEMCTBAX i/l 4ac IPOEKTyBaHHS, MOJ€PHi3allii Ta excryaTauii BiopaliliHOro o6y1aiHaHHs
1151 PinimHOI 06pOOKU HeTanell, y HAyKOBO-IOC/IiJHUX i IPOEKTHO-KOHCTPYKTOPCBKUX YCTaHOBAX IIPU
PO3p006JIeHHI HOBUX KOHCTPYKLiH Bi6paliliHuX TeXHOJIOT{YHUX MalllvH i BAOCKOHAJIEHH] I1polieciB Bibpoabpa3uBHOi
00pO0KH, a TAKOX y 3aKjIa/lax BUIIOi OCBITU Mif| Yac MiAIFOTOBKY 3[100yBayiB 3a CIELiaJIbHOCTSIMU rajly3i MEXaHI4HOi
iHXeHepil.

2. Taking into account current trends in the development of energy-efficient manufacturing, improving the energy
efficiency of processing equipment has become an important scientific and engineering challenge. Vibratory
abrasive finishing is a versatile method for the mass finishing of complex-shaped parts for which the use of
machine tools with rigid kinematic links is impractical, particularly for deburring, flash removal, edge radiusing,
and polishing. It has been established that only 1-5% of the total energy consumed during vibratory finishing is
utilized for useful work, whereas in other machining processes this value typically ranges from 20% to 70%,
indicating the high energy intensity of vibratory finishing. This is primarily caused by significant non-productive
energy losses due to dissipative processes, including interactions between abrasive particles and between the
particles and the walls of the working chamber. Therefore, reducing the energy intensity of the process by
minimizing non-productive energy losses through the determination of rational equipment parameters is of
considerable practical importance. Current studies of vibratory finishing do not comprehensively address all
influencing factors; therefore, determining rational operating parameters of the equipment remains a relevant



scientific and engineering problem that requires comprehensive investigations to establish the governing
relationships of the process, improve existing equipment, and develop new design and technological solutions. The
aim of this research is to improve the productivity and energy efficiency of the finishing process for complex-
shaped parts by applying a combined vibratory abrasive finishing method using equipment with an active working
body and by substantiating its rational operating conditions. The object of the research is the technological
process of combined vibratory abrasive finishing of complex-shaped parts. The subject of the research is the
relationships governing the influence of the operating parameters of equipment for combined vibratory abrasive
finishing of complex-shaped parts on the productivity and energy efficiency of the technological process. The
scientific novelty of the obtained results is as follows. For the first time: the application of a combined vibratory
abrasive finishing method for complex-shaped parts has been substantiated as a means of improving the energy
efficiency of the technological process; the relationships describing the influence of vibration amplitude, rotational
speed of the active working body, and the mass of the processing media components on the productivity of the
combined vibratory finishing process have been established; a quantitative indicator for evaluating the energy
efficiency of combined vibratory equipment has been proposed, together with a methodology for its determination
that accounts for both process productivity and energy consumption. The relationships between the energy
efficiency, vibration amplitude, and rotational speed of the active working body have been established; the
application of the energy efficiency indicator as a criterion for determining the rational operating parameters of
equipment for combined vibratory abrasive finishing has been substantiated. Improved: the methodology for
modelling the contact interaction between abrasive media and workpieces under the simultaneous action of
vibration and rotational motion during combined vibratory finishing. The practical significance of the obtained
results consists in: the development of a new engineering design of equipment with an active working body for
implementing the combined vibratory finishing process of complex-shaped parts. The technical novelty of the
proposed design has been confirmed by a Ukrainian utility model patent; the manufacture of an experimental
installation for scientific investigations of equipment and processes of vibratory abrasive finishing of complex-
shaped parts in the educational laboratory of the Department of Industrial Mechanical Engineering and
Mechatronics at Yuri Kondratyuk National University "Poltava Polytechnic"; the further development of scientific
and engineering principles for the design of combined-action vibratory abrasive machines, which can be applied in
the design of new equipment and the modernization of existing machines. The results of the dissertation can be
applied at mechanical engineering enterprises for the design, modernization, and operation of vibratory
equipment intended for the finishing of parts, in research and design organizations engaged in the development of
new vibratory technological machines and the improvement of vibratory abrasive finishing processes, as well as in
higher education institutions for the education and training of students in mechanical engineering disciplines.
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Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. BacunbeB Onekciit CepriiioBud

2. Oleksii Vasyliev

KBasigikanis: k.1.u., nor,, 05.05.02
ImenTudikarop ORCID ID: 0000-0002-9914-5482
JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=57215918175

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanjonanbHuii yHiBepcuteT "TIoJITaBChKA TIOJIITEXHIKA iMEHi
IOpis Konpparioka"

Kog, 3a €IPITIOY: 02071100

Micuesnaxo,r.perHﬂ: npocnekT Bitanig I'puniaenka, [onrasa, [lontaBcekuit p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: 0554d9k40

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Opucenko OnekcaHup BikTropoBuu

2. Oleksandr Orisenko

KBasnigikanis: x.r.u., mou., 05.05.02
ImenTudikarop ORCID ID: 0000-0003-3103-0096
JoparkoBa iHpopMmamist: https://www.scopus.com /authid /detail.uri?authorld=57215916720

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "TloJITaBChKa TIOJITEXHIKA iMEHi
IOpis Konpparioka"

Kopg 3a €IPIIOY: 02071100

MicneSHaxo,IpKeHHﬂ: npocnekT Bitanig I'puniaenka, [Nonrasa, [lontaBcekuit p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudgikarop ROR: 0554d9k40



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI TFacenko AHTOH BacusboBu
rOJIOBH pagu

Biacue IpizBuie Im's I1o-6aThKOBI Tacenko AHTOH BacuiboBuY
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Byrpos Jimurpo tOpiiioBird
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




