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Anomauin. Memoro 0anoi pobomu € 00CHIONCEHHSI NPOYECY CYMIUEH020 360POMHO-NPAMO20 BUOABTIOGAHHSL
be30ehekmHoi NopodICHUCMOT demani Muny CMAakaH 3 308HIUHIM 0CbOBUM 8iOpocmKkoM. [locniodcenns 0yno
npogedene y npoecpami DEFORM 2D/3D. Ilobyoosanuii epaghix 3anedzicHocmi moswuHu OHA CMAKAHY 6i0
MOBWUHU CMIHKU CMAKAHY € Medicel0 MIdC Noseo ymsaxcunu i il eiocymuicmio. Binvwi 3navenns eionocHoi
MOGWUHU OHA B8I0 YI€EI Medci 00380MA10Mb 8UCOMOGIAMU AKICHI demani. Ompumani 6 X00i 00CAIONHCeHHs
pesyrvmamu  6y0ymv  GUKOPUCMAHI Ol BOOCKOHANIEHHA MEXHONOSIMHO20 NpOYyecy GUOMOBNEHHS AKICHUX
NOPOACHUCUX Oemaiell 3 308HIUHIM 0CbOBUM 8IOPOCIKOM.

Knrwouosi cnosea: 6uoasniosans, Yymajicuna, mogujuHa CiHKi, mosuwuHa OHa

BUroToBIEHHS TMOPOXHHUCTHX JeTaleldl  XOJOAHMM O0’€MHHUM INTaMIyBaHHSIM  IIHPOKO
PO3MOBCIOJIKEHO B CY4acHIl TPOMHUCIOBOCTI. MOXHa OTpUMAaTH CKJIaJiHI BUPOOU 31 3HIKEHOIO Baroro
Ta BHCOKOIO MiIHIcTIO [1].

Jnsa mopemoBanas y nporpami DEFORM 2D/3D mpotecy CymilieHOTo 3BOPOTHO-TIPSMOIO
BHJABIIOBAHHSI MOPOXKHUCTOI AETalli 3 30BHIIIHIM OCHOBUM BiIPOCTKOM OyJI0 BUKOPHUCTAHO 3arOTOBKY
3 marepiany AL 1100 Cold — 11e TexHiYHO YUCTHI aMrOMiHiH, IKUI HAIEKUTH O TPyNU AehOPMOBAHUX
AIMIOMIHIE€BHUX CIIJIABIB 3 BUCOKOIO TIACTUYHICTIO.

3aroToBKa Majia HHWJIIHIPUYHY (popMy, 3 BeMUUMHOIO pagiycy R = 18 mm.
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. — N . .
TOBIIMHA CTIHKH CTaKaHy § = — 3MIHIOBaJIaCh Bijl 0,2 no 0,5 uepes Te, 110 BOHA CYTTEBO BIUIMBAE HA

MOSIBY YTSDKUHU.

Pesynpratn MoaentoBaHHs mokasanu (puc. 1), 110 Ipu 3MiHi BiIHOCHOI TOBLIMHU CTiHKH § YTSDKHHA
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BHHUKAE TIPU Pi3HIN BiJHOCHIH TOBIMHI THA £ = = Hns 5 = 0,2 yrspkuHa 3’ IBASETHCS TPH B1THOCHIH

toBumHi gHa t = 0,09 B HeHTpasbHii YyacTHHI JHA cTakaHy. B iHIIMX BUMaakax qe(eKT YTBOPIOETHCS
MEePEBAKHO B 30BHINIHHOMY KYTi JIHA CTaKaHY.
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Puc. 1 — BUkpuBieHHS OUIMIBHOL CITKM Ta PO3TALTYBaHHS YTSHKUHU

3 MeTo0 KiNbKICHOTO aHami3y BIUIMBY TOBIIMHH CTIHKM § Ha MOSBY YTSDKHHU Oyia moOynoBaHa
rpadiyna 3aaexHicTh (pUC. 2) BiAHOCHOT TOBIIMHHM JHA t Bijl BiZIHOCHOI TOBIIMHY CTiHKH S. L5 KpuBa €
MEKEI0 MIXK MOSBOIO YTSHKUHM 1 11 BiZCYTHICTIO. BiNblli 3HAU€HHS BiHOCHOI TOBIIMHM JHA t Bij Iii€i
MeXi (KpUBOi) ZO3BOJISIOTH BUTOTOBJISITH SIKiCHI AieTali (0e3 yTsDKUHH).
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Puc. 2 — I'padik 3anesxHocTi BITHOCHOI TOBINUHY JHA  BiJ BIIHOCHOI TOBIIUHM CTIHKH S

[TizcymkoM poOOTH € Te, 0 3HalJeHa MeXa MOsBY YTSKUHM a0o ii BiacyTHoCTi. BeTanosieHo, mo
BIJIHOCHI TEOMETPUYHI MapaMeTPH BiIHOCHOI TOBIMHHK [HA t Ta BiJIHOCHOI TOBIIMHK CTIHKH § € OTHUMU
i3 TOJNIOBHUX IMapaMeTpiB, IO BHU3HAYAIOTh YMOBHU TOSBU YTSHKMHH, 1 MalOTh OyTH OOOB’SI3KOBO
BpaxoBaHi MiJl 4ac ONTHUMI3allil reoMeTpii aeTami Ta iIHCTpyMEHTY.
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INVESTIGATION OF DIMPLE DEFECT DURING BACKWARD-FORWARD EXTRUSION
PROCESS

Abstract. The purpose of this study is to investigate the process of backward-forward extrusion for producing
defect-free hollow parts of the "cup with external axial projection” type. The research was conducted using the
DEFORM 2D/3D software. A graph showing the dependence of the cup bottom thickness on the cup wall thickness
was constructed, serving as the boundary between the occurrence and absence of dimple defects. Higher relative
bottom thickness values beyond this boundary allow for the production of high-quality parts. The results obtained
during the study will be used to improve the technological process for manufacturing high-quality hollow parts
with an external axial projection.
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