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1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a crneljianbHicTio 05.03.05 «IIponecu Ta
MaIIMHUA O6POOKM TUCKOM». — BIHHMIIbKMII Hal[iOHAJIbHUI arpapHuil yHiBepcureT, Binauis. - KpemeHuyLbKui
HaljjoHasbHUH yHiBepcuTeT iMeHi Muxaiina Octporpancekoro, Kpemenuyk, 2023. [lucepraniiina po6ora
IIPUCBSYEHA YIOCKOHAJIEHHIO TeXHOJIOTIYHUX NIPOLECiB ITAMITyBaHHS OOKOUYBAaHHSIM IIJISIXOM 3aCTOCYBaHHS
KOMITIOTEPHOTO MOJIEJIIOBAaHHS MeXaHiK1 (POPMOYTBOPEHHSI 3aTOTOBOK. B yMOBax cy4acHOI MPOMUCIJIOBOCTI
BaYKJIMBUM € TiJIBULIEHHS ePEeKTUBHOCTI Ta TOYHOCTI IIpoLeciB pOPMOYTBOPEHHS MeTajleBUX Jetaneil. HuHi,
yIIOCKOHAJIEHHS IPOLIECIB IITaMITyBaHHS! OOKOYYBaHHAM Ha OCHOBI MOZIEJIIOBAHHS MEXaHiK1 (POPMOYTBOPEHHS
3arOTOBOK Ha0yBae BEJIMKOTO 3HAaYE€HHS B iHAYCTPii BUPOOHUIITBA Ta METATI000POOKU. 3pOCTaHHS KOHKYPEHLii Ta
notpe6a B onTUMi3zalii BUpOOHUYMX NIPOLECiB BUMAraloTh 3HVDKEHHSI BUTPAT, MiJBUILEHHS SIKOCTi Ta TPUCKOPEHHS

TEMIIiB BUpOOHMLITBA. KOMITIOTEpHE MOZEJIIOBaHHS MeXaHiKu (OPMOYTBOPEHHS J03BOJIsIE IIPOTHO3YBATH [TOBETiHKY



MaTepiasny mif yac npolecy MTaMIlyBaHHSI OOKOYYBaHHSM, a TAKOXK BUSBJISITA MOXKJIMBI TPOOJIeMHU, Taki SK:
nedopmauii, TpimyHy un Heposiky popmu. Lle nae 3Mory 37ificHIOBaTH BipTyasbHe TECTYBAaHHS Pi3HUX I1apaMeTpiB
npolecy, 1o epeKTUBHO 3MEHIIY€ KiJIbKiCTb IPOTOTUIIB Ta BUIIPOOYBaHb Ha €Talli pO3pOOKU. AKTyasIbHiX HAYKOBO-
TeXHIYHiX 3aBJaHHS 3 yIOCKOHAJIEHHS IPOLECIB MITAMIIyBaHHSI OOKOYYBaHHSIM Ha OCHOBI MOZEJIIOBAaHHS MEXaHiKU
($hopMOyTBOpEHHS 3ar0TOBOK. JlOCiIPKeHHS CIIPSIMOBaHi Ha MifBUIIeHHs e(eKTUBHOCTI BUPOOHUILITBA 3arOTOBOK, B
TOMY YMCJIi J1s JleTajneil CKIafHuX podisiB, a came: Ha MiJBUIIEHHS SIKOCTi BUPOOIB i3 3a6e31e4eHHsIM BUCOKOTO
KoediljieHTa BUKOPUCTaHHS METaJly, EKOHOMIiI0 MaTepiajlbHUX, TPYLOBUX Ta €HEPreTUUHUX (PiHAHCOBUX PECYPCIB.
OCHOBHa YaCTHHA JOCTiIKeHHS POKYCYEThCS HA pO3pOO1Li MaTEMaTUYHOI Ta KOMITIOTEPHOI MOZIEi MexXaHiKu
(hOpMOYTBOPEHHS 1if, Yac ITaMITyBaHHsS! OOKOUYBaHHSIM Ta Pl eKCIIEPUMEHTAILHOIO 06J1aiHaHHS. 30KpemMa,
MOJeJIb BpDaXOBY€E BIUIMB [TIapaMeTPiB MPOLeCy, TaKUX SIK: LIBUAKICTb IITaMITyBaHHSI 06kouyBaHHsM (L11O), popma it
PO3MipH, IJIMH MeTajly, BiOOPTYBAaHHS Ta 3260pTyBaHHs OyPTiB Ha pi3HUX eTanax npouecy L10. Bukopucrosyouu
PO3po06JIeHi CXeMU, BUKOHYIOTbCS YMCEJIbHI €KCIIePUMEHTaJIbHI NOCiIPKeHHS, SKi J03BOJISIIOTh aHAIi3yBaTH Pi3Hi
BapiaHTH BIUIUBY aKTOPIB HA Mpoliec Ta SIKiCTb GOPMOYTBOPEHHS! 3arOTOBOK. EXCIIepuMeHTabHa IlepeBipKa
PO3p006JIEHUX NIPOLECiB BUKOHYETHCS LIJISIXOM IIPOBEIEHHS CIIeLiaIbHUX €KCIIEPYMEHTAJIbHUX MiJITBEPI KEHD Ta
MOPiBHSIHHS OTPUMAaHUX Pe3YJIbTaTiB. BUCHOBKY [OCIIPKEHHS CIPUAIOTh IOTINGJIEHOMY PO3YMiHHIO B32€EMO3B'SI3KY
MiX ITapaMeTpaMu IPOoLeCy Ta KiCTIO BUPOOiB. [JOCTOBiIpHICTh pe3y bTaTiB 3abe3reyeHa MOPiBHSIHHIM MixX
€KCIIEPMMEHTAJIbHO-aHAJIITUMHUMU Ta YUCEJIbHUMU METOJAMU OLiHKM Halpy>XKeHO-11e(OPMOBAHOTO CTaHY,
BpaxyBaHHSIM BiJOMUX 3aKOHOMIPHOCTEN 1e(OpPMYyBaHHS Ta HAKOIIMYEHHS [TOMIKOKEHD Y 3aTOTOBOK, i
IIOPiBHSIHHSM 3 €KCIIEpUMEHTAIbHUMU JOCTiIKEHHSIMU Ta KOMITIOTEPHUM MOZEJIIOBAaHHSM. Y3arajbHIOIOYH, 15
IycepraliiiHa poboTa IIpYHecsa HOBITHI JOCTiI)KeHHS Ta METOIUKY [J1s1 YIOCKOHAJIEHHS IIPOLIECiB ITaMITyBaHHS
00KOYyBaHHSIM 3 BUKOPUCTAHHSIM aHAJIITUMHOTO, YUCEJIBHOTO T EKCIIEPUMEHTAIBHOIO MOZE/I0BaHHs. Kito4oBi
CJIOBA: IITAMITyBaHHSI OOKOYYBAHHSIM, YIOCKOHAJIEHHS, KOMITIOTEpHE MOJEJIIOBaHHS, MexaHika, HaKoIn4eHa
njactudHa nedopmariisi, opMOyTBOPEHHS], 3arOTOBKY, AedOPMIBHICTh 3arOTOBOK, HAIIPYKHO-T1ePOPMOBaHU

CTaH, €EKCIIEPUMEHTAJIbHI JOCIIiJI)KEHHSI.

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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