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Pedepar:

1. Kymnipuyk A. C. TexHosioridHe 3ab6e3r1edyeHHs! IKOCTi ieTaneil MallnH, OTPUMAaHUX 3 IJIaCTMAacC MeTomoM 3D-
IpyKy — Keasigikaniiina HaykoBa Ipalls Ha ITpaBax pykonucy. JlucepTallist Ha 3M00yTTsI HAyKOBOTO CTYIIEHS
IokTopa (pinocodii 3a crnenianpHicTio 131 - [IpuknangHa MexaHika. — XMeJIbHALBKUI HalliOHAJIbHAY YHIBEPCUTET. —
M. XmenbHULBKUM, 2025. [lucepraliiina po60Ta NpUCBSYEHA BUPIIEHHIO HAYKOBO-TEXHIYHOI 3a7a4i
TEXHOJIOTIYHOr0 3abe3redeHHs SIKOCTI leTajlell MalllnH, OTpuMaHux 3D-npykom. O6'€KTOM [OCIiIPKEHHS € IPOoLeC
3aBEPIIAJIbHOI MEXaHIYHOro 06POOJIEHHS TIOBEPXOHD AeTanel, oTpuMmanux 3D-npykom 3 ABS ta CoPET (PETg)
MJIaCTUKY. [IpeiMeToM JOCTiIKEHHS € TEXHOJIOTIYHi TapamMeTpu 3ab6e3nedeHHs SIKOCTi JeTanel, orpuManux FDM-
IPYKOM, 3aBISIKY KOMILJIEKCHOMY IiIXOy [0 SIKOCTi BUPOOY, 110 BKJIIOYA€E B cebe: TOUHICTh BiAMOBigaIbHIX
IIOBEPXOHB 3riJHO 3 TEXHIYHUMU BUMOTaMH, HEOOXiJHY LIOPCTKiCTb, MilIHOCTHI XapaKTepUCTUKU MaTepiaa, 1u3anH
dopmu 3 MiHi3allieo Macu JeTai. Y BCTyIIi IPeICTaBIeHO 3arajbHy XapakTEPUCTUKY IOCIiIKEHHSI, OOI PYHTOBAHO
[OT0 aKTyasbHICTh, BUBHAYEHO 3B’130K i3 HAYKOBUMU IIPOrPaMaMH, IIJIaHAMU Ta TeMaTUKaMu. TaKoK OKPECIeHO

MeTy, 3aBJJaHHS, 00’eKT i IpeaMeT JOCIiPKEHHS, BUCBITJIEHO HAyKOBY HOBU3HY Ta IIPAKTUYHE 3HAYEHHSI OTPUMaHUX



Pe3yJIbTaTiB, 3a3HAY€HO OCOOMCTUI BHECOK aBTOPA, MOAAHO iH(OpMaLilo IPo anpoballilo, my6Jiikalii, CTPyKTypy i
o6csr poboTu. Y nepmomy po3aisi 37ilicCHeHO CUCTEMHUI aHali3 TeXHOJIOTIYHUX TlapaMeTpiB SIKOCTi JeTasei,
oTpumanux FDM-npykoM, a came: IeMOHCTPYEThCS €(PEeKTUBHICTb 3aCTOCYBaHHS JleTajlell MallluH, OTpUMaHux 3D-
IPYKOM. 3 aHasi3y pe3yJbTaris, o Oy OTPUMaHi pis3HUMU aBTOpaMy NP IPOBEIEHHI TEOPETUYHUX Ta
€KCIIEpUMEHTAJIbHUX JIOCIiIKEeHb [TPOLeCy BUTOTOBJIEHHS BUPO6iB MeTonoM 3D-ApyKy, 6yI0 BCTAHOBJIEHO, 110
OCHOBHU BIIJIMB Ha SIKiCTb [10BEPXHi BUPOOIB 37ilICHIOIOTh TaKi (pakTopu sK: XapaKTepUCTUKU NPOLIECY IPYKY, BUOIp
Marepiainy AJis IpyKy Ta IIOCTOOPOO6JIEHHS IOBEPXOHD [1J1s1 OTPUMAaHHSI HEOOXiJHOI OPCTKOCTI Ta TOYHOCTI
BiZTOBifjaIbHUX MMOBEPXOHb. Ha OCHOBI aHai3y JiTEpaTypHUX I>KEPEST Ta IATEHTHOTO OrsaAy 6ysi0 cpopMysIbOBaHO
METY [IOCJIiI>KeHHS 1 BU3HAYEeHO 3aBHaHHS 114 ii JocSIrHeHHs. Y IpyroMy po3fiii BU3HA4eHO OCHOBHI paKkTopH, 0
LiIOTb IIpY 06pOO6JIEHHI 00TOUYyBaHHAM Ta (ppe3epyBaHHIM BUCOKOTOYHUX [TIOBEPXOHb BUPOOY, OTpUMaHOro 3D-
Ipykom. [IpoanasnizoBaHO aHAMITUYHI MOJIEJIi TPOLECY Pi3aHHS MaTepiasiB 3 IVIACTMACU 3 YPaxyBaHHIM IIPYKHUX
nedopmariiii nosepxHi Bupoby. HaBeneHo pe3yabTaTy IPOTHO30BAaHOTO O6POGIEHHS AeTajli TPy ONTUMAabHIN
cTparerii 06po6JieHHs ii IOBEPXOHD, sIKa [IPY 3aJlaHill BUCOTI rpebiHIs IOPCTKOCTI 3a6e3redye HaliMeHIINH yac
00po6sIeHHS. Y TPETbOMY PO3ZiJi IPEeACTaBIEHO 3arajibHy METO0JIOTII0 IIPOBEAEHUX AOCIIPKEHD, IKa [PYHTYETbCS
Ha CUCTEMHOMY MiZIX0Zi 0 PO3B’I3aHHS BU3HAYEHOTO0 HAyKOBO-TEXHIYHOTO 3aBIaHHs. 171 TPOBeeHHS
IOCJiIKeHHS XapaKTepPUCTUK MilJHOCTI 3pa3KiB 3 niactmac ABS i CoPET BukopucTtano po3puBHy MamnHy YMM-5.
HaBeneHo MeTo0I0TiI0 ONTHMMI3allii KOHCTPYKLi fleTaseil MalluH 1111 epeKTUBHOTO aJUTUBHOTIO BUPDOOHUIITBA 32
nonomoroto SolidWorks Simulation. Y yeTBepTomy po3aiji HaBe4,EeHO pPe3yJIbTaTH €KCIIEPUMEHTAJIbHUX
IOCJIiIPKEHb, SIKi TIOKa3aJly, 0 Hal61/IbIly TOYHICTh PO3MIipiB IPU OO6POOGJIEHHI Ta SIKiCTh IOBEPXHi 6yJI0 OCSATHYTO,
BHUKOPHUCTOBYI0UYM ¢pe3y 3 TBEPAOro CILJIaBY i3 I0J1ipOBaHOIO [TOBEPXHEI0. Y pe3ysbTaTi MPOoBeeHNnx
€KCIIEPMMEHTAJIbHUX JIOCIIiIDKEHb BCTAHOBJIEHO, 110 BEJIMYMHY 3HOIIYBAHHS N1ap TEPTs, OTPMMAHHUX 32 JJOIIOMOTOI0
FDM-gpyky i3 ABS ta CoPet niacTuky, po3pisHsaoTbes. Halikpamuii pe3ysibTar 6ys10 OTPMMAaHO B I1api MaTepiasis
ABS Ta CoPET, BenuurHa 3Hocy ckiana 30 MKM, 110 poOUTD TaKy IIapy TePTs Halbiibll ONTUMAaNIbHUM BUOOPOM
cepep nap, 110 JOoCiIKyBanuch. Ha oCHOBI pe3ysbTaTiB AucepTaliiiHOi poOOTH CIIPOEKTOBAHO Ta BUTOTOBJIEHO
IeTasi 11l MOAEePHi3allii KOHCTPYKIii TOBOPOTHOTO CTOJIA AJ14 MifBUIIEHHS €(PEKTUBHOCTI 3aCTOCYBAHHS BEPCTATIB
3 UIIK. TIpakTUyHe 3Ha4€HHSI OTPUMAHUX Pe3yJIbTATiB AJ1 MAIIMHOOYAyBaHHS I10OJISITA€: y CTBOPEHI METO0JIOTii
BUOOPY PEXXUMIB pisaHHs AJ1s JeTaneil MalluH, oTpuMaHux 3D-IpykoMm, Ha YOPHOBUX Ta YACTOBUX OIEpallisiX;
PeKoMeHali 3 pe3y/bTaTiB eKCIIEPUMEHTAIBHUX OCIIiI)KEHb BeJIMYMHYU 3HOLIYBaHHS N1ap TePTs, OTPMMaHUX 32
poromorow FDM-npyky i3 ABS Ta CoPET miacTuky, gaoTh MOXKJIMBICTb BU3HAYATH Kpallli IIapyu TEPTS WOL0
3HOCOCTIMKOCTi IIOBEPXOHB; y 3aCTOCYBaHHI MOJIE€pHI30BAaHOT'O ITIOBOPOTHOTO CTOJIA /151 Ppe3epHUX poodiT Ha
Bepcrarax 3 YIIK, mo ninpuiye TouHicTh 06p06I€HHS IOBEPXOHb JeTaJli; Y 3aCTOCYBaHHI TOIOJIOTYHOI ONTUMI3alLii
3a JOIIOMOT0I0 FeHEPATMBHOrO Au3arny y SolidWorks, 1110 103BoJIle OTPUMATH KiHL€BUM IPOAYKT B

OIITVMMi30BaHOMY BUKOHAaHHI.

2. Kushnirchuk A. S. Technological quality assurance of machine parts obtained from plastics by 3D printing -
Qualification scientific work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy in
specialty 131 - Applied Mechanics. - Khmelnytskyi National University. - Khmelnytskyi, 2025. The dissertation is
devoted to solving the scientific and technical problem of technological quality assurance of machine parts
obtained by 3D printing. The object of the study is the process of final mechanical surface treatment of parts
obtained by 3D printing from ABS and CoPET (PETg) plastic. The subject of the study is the technological
parameters of ensuring the quality of parts obtained by FDM printing, thanks to a comprehensive approach to
product quality, which includes: the accuracy of critical surfaces according to technical requirements, the required
roughness, the strength characteristics of the material, the design of the mold with minimization of the mass of
the part. The introduction presents a general characteristic of the study, justifies its relevance, determines the
connection with scientific programs, plans and topics. The goal, objectives, object and subject of the study are also
outlined, the scientific novelty and practical significance of the results obtained are highlighted, the author's
personal contribution is indicated, information about the testing, publications, structure and scope of the work is
provided. The first section provides a systematic analysis of the technological parameters of the quality of parts
obtained by FDM printing, namely: the effectiveness of the use of machine parts obtained by 3D printing is



demonstrated. From the analysis of the results obtained by various authors during theoretical and experimental
studies of the process of manufacturing products using the 3D printing method, it was found that the main
influence on the quality of the surface of products is exerted by such factors as: the characteristics of the printing
process, the choice of material for printing and post-processing of surfaces to obtain the required roughness and
accuracy of critical surfaces. Based on the analysis of literary sources and patent review, the purpose of the study
was formulated and the tasks for its achievement were defined. The second section identifies the main factors that
operate during the machining of high-precision surfaces of a product obtained by 3D printing by turning and
milling. Analytical models of the process of cutting plastic materials are analyzed, taking into account elastic
deformations of the product surface. The results of the predicted machining of a part with the optimal strategy for
machining its surfaces are presented, which, at a given height of the roughness comb, provides the shortest
machining time. The third section presents the general methodology of the research, which is based on a
systematic approach to solving a specific scientific and technical problem. To study the strength characteristics of
samples made of ABS and CoPET plastics, a UMM-5 bursting machine was used. A methodology for optimizing the
design of machine parts for effective additive manufacturing using SolidWorks Simulation is presented. The fourth
section presents the results of experimental studies, which showed that the highest dimensional accuracy during
machining and surface quality were achieved using a hard alloy cutter with a polished surface. As a result of the
conducted experimental studies, it was found that the wear values of friction pairs obtained using FDM printing
from ABS and CoPet plastics differ. The best result was obtained in the pair of ABS and CoPET materials, the wear
value was 30 microns, which makes such a friction pair the most optimal choice among the pairs studied. Based on
the results of the dissertation, parts were designed and manufactured to modernize the design of the rotary table
to increase the efficiency of using CNC machines. The practical significance of the results obtained for mechanical
engineering lies in: the created methodology for selecting cutting modes for machine parts obtained by 3D
printing, in roughing and finishing operations; recommendations from the results of experimental studies of the
wear value of friction pairs obtained using FDM printing from ABS and CoPET plastic, make it possible to
determine the best friction pairs in terms of surface wear resistance; in the use of a modernized rotary table for
milling work on CNC machines, which increases the accuracy of machining the surfaces of the part; in the use of
topological optimization using generative design in SolidWorks, which allows you to obtain a final product in an
optimized design, which reduces the mass of the part by 40 to 60% while maintaining all static characteristics and
allows you to save on materials, reduce the time for production preparation and reduce the amount of machining.
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