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BRXJIMBUM € MiJIBULIIEHHS €(PEeKTUBHOCTI Ta TOYHOCTI IpoLieciB (OPMOYTBOPEHHS MeTajleBUX JeTaneil. HuHi,

YOOCKOHAJIEHHA npoueciB MITaAMITYBaHHA O6KO'~IYBE[HHHM Ha OCHOBI MOOEJIIIOBAHHSA MeXaHiKK1 (l)OpMoyTBOpeHHH



3arOTOBOK Ha0yBae BEJIMKOTO 3HAYEHHS B iHAYCTPii BUPOOHUILITBA Ta METAJI000POOKU. 3pOCTaHHS KOHKYPEHIIii Ta
notpeba B OoNTUMizarii BUApOOGHNYMX MPOIECiB BUMAraloTh 3HKEHHS BUTPAT, MMiJIBUIIEHHS SIKOCTi Ta MPUCKOPEHHSI
TEMIIiB BUDOOHUITBA. KOMITIOTEPHE MOJIE/IIOBAaHHS MEXaHiK1 (POPMOYTBOPEHHS [03BOJISI€ IPOTHO3YyBATH IIOBEIiHKY
Marepiasy mif yac npouecy WTaMIyBaHHS OOKOYYBaHHSM, a TAKOXK BUSIBJISITA MOXJIABI ITPOGJIEMH, TaKi SIK:
nedopmaliii, TpiluHY 4K Henoliku popmu. Lle nae 3Mory 37iiiCHIOBATH BipTyasbHe TeCTYBAaHHS Pi3HUX [1apaMeTpiB
npotecy, 1o epeKTUBHO 3MEHIIY€ KiJIbKiCTh IPOTOTUIIB Ta BUIIPOOYBaHb Ha €Talli po3pOOKU. AKTyaJIbHiX HAYKOBO~-
TEXHIYHiX 3aBJaHHS 3 yJOCKOHAJIEHHS IPOLIECIB ITAMITyBaHHSI OOKOYYBaHHSIM Ha OCHOBI MOJ€JIIOBAaHHS MEXaHiKU
(OpMOYTBOPEHHS 3arOTOBOK. JlOCIiIKEHHS CIIPSIMOBAHI Ha MiiBULIEeHHS! €(PEeKTUBHOCTI BUPOOHUIITBA 3arOTOBOK, B
TOMY YMCJIi AJ1s leTajiell CKIafHuX podisiB, a came: Ha MiJBUIIEHHS SIKOCTi BUPOOIB i3 3a6e31e4eHHsIM BUCOKOT'O
KoediljieHTa BUKOPUCTaHHS MeTaJly, EKOHOMIiI0 MaTepiajbHUX, TPYLOBUX Ta €HEPreTUYHUX (PiHAaHCOBUX PECYPCiB.
OCHOBHa YaCTHHA JOCiIPKeHHs POKYCYETbCSI HA PO3POOLI MATEMATUYHOI Ta KOMITIOTEPHOI MOJieJli MeXaHiK/
(OpMOYTBOPEHHS MiJ|, YaC MITAMITyBaHHSI OOKOUYBaHHSIM Ta Psifl €EKCIIEPUMEHTAIILHOTO 06J1aIHAHHS. 30KpeEMa,
MO/JI€JIb BPAaxOBYe€ BIUIMB [TaPAMETPIB MPOLECY, TAKMX SIK: MIBUIKICTb IITaMITyBaHHS 00KodyBaHHAM (L11O), popma it
PO3MipH, IJIMH MeTajly, BilOOPTYBaHHs Ta 3a60pTyBaHHs OyPTiB Ha pi3HUX eTanax npouecy 110. Bukopucrosyouu
PO3pO6JIEHI CXEMU, BUKOHYIOTbCSI YMCEJIbHI €KCIIepUMEHTAJIbHI JOCIiIKEeHHS, SIKi J03BOJISIIOTh AHAJII3YBATH Pi3Hi
BapiaHTH BIVIUBY aKTOPIB Ha Mpoliec Ta SIKiCTb GOPMOYTBOPEHHS! 3arOTOBOK. EKCIIepuMeHTasbHa IlepeBipKa
PO3PO06JIEHNX MTPOLIECIB BUKOHYETHCS LIJIIXOM IPOBEJEHHS CIELjaIbHUX €KCIIEPUMEHTAJIbHUX ITiATBEPIKEHb Ta
IIOPiBHSIHHS OTPUMAaHUX PE3YJbTaTiB. BUCHOBKY [OCII’KEHHS CIIPUSIIOTh NOIJINGI€EHOMY PO3YMIHHIO B3a€MO3B'SI3KY
MDX ITapameTpaMu IpoLecy Ta SKiCTio BUPOO6iB. [JOCTOBIpHICTb pe3yJbTaTiB 3a0e3nedeHa OPiBHIHHIM MiX
€KCIIEpUMEHTAJIbHO-aHAJIITUYHUMMU Ta YMCEJIbHUMU METOJAMU OLiHKM HaIlpyXeHO-,e(POPMOBAHOT0O CTaHYy,
BpaxyBaHHSIM BiJOMUX 3aKOHOMIpDHOCTEN 1eOpMYyBaHHS Ta HAKOIIMYEHHSI [TOMIKOKEHD Y 3aTOTOBOK, i
MOPIBHSIHHSIM 3 €KCIIePUMEHTAJIbHUMU JOCTiIPKEHHSIMU Ta KOMITIOTEPHUM MOZEIOBAHHSM. Y3arajabHIO04HY, Lis
IyceprauiiHa poboTa IIprUHEeCcsa HOBITHI OCTiIKeHHS Ta METOIUKY [J1s1 YIOCKOHAJIEHHS IIPOLIECiB ITaMITyBaHHS
OOKOYYBaHHSIM 3 BUKOPUCTAHHSM aHAJliTUYHOrO, YNCEJILHOTO Ta €KCIIEPUMEHTAILHOTO MOZEM0BaHHS. KII040Bi
CJIOBA: IITAMITyBaHHSI OOKOUYBaHHSIM, YIOCKOHAJIEHHS], KOMITIOTEpPHE MOJEJIIOBAHHS, ME€xaHiKa, HAaKOIM4YeHa
acTu4Ha gedopmatiisi, GOpMOyTBOPEHHS, 3arOTOBKU, A€(OPMiBHICTb 3aTOTOBOK, HANPyKHO-1,e()OPMOBAHUI

CTaH, EKCIIEPUMEHTAJIbHI JOCiI>)KEHHS.

2. Thesis for Candidate degree in degree of Candidate of Technical Sciences in the specialty 05.03.05 "Processes
and machines for pressure treatment". - Vinnytsia National Agrarian University, Vinnytsia. - Kremenchuk National
University named after Mykhailo Ostrogradskyi, Kremenchuk, 2023. The candidate thesis is dedicated to the
enhancement of technological processes through the implementation of computer modeling of forming mechanics
for blanking stamping by rolling. In the context of modern industry, it is essential to improve the efficiency and
accuracy of metal shaping processes. Currently, the improvement of blanking stamping by rolling processes based
on the modeling of forming mechanics for blanks is gaining significant importance in the manufacturing and
metalworking industry. Increased competition and the need for process optimization require cost reduction,
improved quality, and accelerated production rates. Computer modeling of forming mechanics allows predicting
the behavior of the material during the blanking stamping process and identifying potential issues such as
deformations, cracks, or shape defects. This enables virtual testing of various process parameters, effectively
reducing the need for prototypes and testing during the development stage. Actual scientific and technical tasks
on improving the processes of stamping by rolling based on the modeling of the mechanics of forming blanks.
Research is aimed at improving the efficiency of the production of blanks, including for details of complex profiles,
namely, at improving the quality of products with the provision of a high coefficient of metal utilization, saving
material, labor and financial resources. The main focus of the research lies in the development of a mathematical
and computer model for forming mechanics during blanking stamping by rolling, along with a series of
experimental setups. Specifically, the model takes into account the influence of process parameters such as
blanking stamping speed, shapes and dimensions, metal flow, trimming, and burr formation at various stages of the
blanking process. Utilizing the developed schemes, numerical experimental investigations are conducted, allowing
for the analysis of various factor impacts on the process and the quality of blank formation. Experimental



validation of the developed processes is achieved through conducting specialized experimental confirmations and
comparing the obtained results. The research conclusions contribute to a deeper understanding of the
relationship between process parameters and product quality. The credibility of the results is ensured through a
comparison between experimental-analytical and numerical methods for assessing stress-strain states,
considering established deformation patterns and damage accumulation in blanks, and comparing with
experimental investigations and computer modeling. In summary, this candidate thesis has brought forth advanced
research and methodologies for the enhancement of blanking stamping processes through the utilization of
analytical, numerical, and experimental modeling. Key words: orbitne foging, improviny, computer modeling,
mechanics, accumulated plastic deformation, forming, blanks, deformability of blanks, stress-strain state,
experimental investigations.
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