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TEOPETUYHUI AHAJII3 TPOLIECY BUJAB/IIOBAHHSI
HOPOXHUCTUX JETAJIEN

JlonbachKa nepkaBHA MAIIMHOOY IiBHA aKaAeMist

AHoTauis
B pobomi posensnymo npoyec 360pomHo20 8UOAGTIOBANHS, AKULL MAE 8ENUKY KLIbKICMb cxem i Ix peanizayil
ma GIOPI3HAIOMbCS PIBHOMAHIMHICMIO Oemanell. B oanomy docnioscenni nokasana opmosmina 3a20mosKku 6
npoyeci 360pOMHO20 BUOABTIOBAHHS [ U020 PO3NOJLN [HMEHCUGHOCMI Oeopmayii | HANPYHCeHb HA OCHOBL
Memooy ckinuennux enemenmie (MCE) 6 cepedosuwyi QF orm 2D.
KaiouoBi cjioBa: 3BOpOTHE BHIABIIOBAaHHS, IHTEHCHBHICTH JedopManii i HanmpyXeHb, METOJ CKIHYEHHHX
€JIEMEHTIB

OpHUM 3 OCHOBHUX HAaNpPSAMKIB BIOCKOHAJICHHS TEXHOJOTIYHHMX TIpPOLECiB OOpOoOKH MeTaitiB
THCKOM € pO3po0Ka i OCBOEHHS HOBHMX CHOCO0IB Ie(opMyBaHHS, IO BOJOMIIOTH OUIBII ITHPOKUMHU
TEXHOJIOTIYHUMH MOXIHBOCTSIMH. [Ipr BUTOTOBJICHHI JAeTaield 3 pi3HOI0 KOH(DIrypalli€to, Mo IHupoKo
3aCTOCOBYIOThCS B PI3HHX Taly3sX MalIMHOOYIYBaHHs, MEPCHEKTHBHUM € TEXHOJIOTisl 3BOPOTHOTO
BUaBmoBaHHA. OCOONMBICTIO TEXHOJIOTII € MOMIIMBICTh aKTUBHOTO PETYIIOBAHHA AePOpMaIiifHuX i
CHJIOBHX TapaMeTpiB. BenwuuHHM 3ycHib BHIABIIOBAHHS MOXKHA TaKOX 3HH3WTH 1 32 PaxyHOK
3aCTOCYBaHHS CYMIIIEHUX CXEM BHJABIIOBAHHA. XOJIOJHE OO0'€MHE INTaMITyBaHHS € OJHUM 3
MPOTPECUBHUX PECYPCcO30epirarouux METO/IiB OTPUMaHHS BUPOOiB BUCOKOI SIKOCTI

Metoro pobOTH € JOCHIPKEHHS HAMPYKEHO-Ie(OPMOBAHOTO CTaHy 3arOTOBKHU IS BH3HAYCHHS
3YCHJIb 3 BUKOPUCTAaHHAM MeToay ckinueHHuX eneMmentiB (MCE) B cepenosuiii QForm [1,2].

[ MozmenroBaHHS TPOLIECY 3BOPOTHOTO BUAABIIOBaHHS Oynu oOpaHi MeXaHIUHI BIACTHBOCTI
Mmatepiany 3arotoBku AJll. OOpani HacTymHI TeOMETpHYHI TapameTpu: L - BHCOTa 3aroTOBKH
(L = 25MMm), R - paniyc 3arotoBku (R = 25mm), R; - pamiyc MeHmoi cTinku 3arotoBku (R; = 7Mm),
Ro - pagiyc Ginbmioi crinku 3arotoBku (Ro = 11mm), 1 - pagiyc 3akpyrienss (r = 2).

Cxemu mpoliecy B MOYATKOBIN 1 KiHLIEBIH cTadifgx MpelcTaBieHi Ha puc. l.
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Pucynok 1 — Cxemu mporiecy 3BOpOTHOTO BHAABIIOBaHHS, AJIS IEPIIOTO Mepexony (a), st apyroro nepexony (0),
oJepKyBaHHUI HamliBQaOpHKaT (B)

Ha puc. 2 npencrapneHi pe3yabTaTH MOJICIIOBaHHS MPOLIECY PU 3BOPOTHOMY BHABIIOBAHHI, TaKi
SK CIOTBOPCHHS MUTMIBHOI CITKH, pO3MOAUT IHTCHCHMBHOCTI nmedopmariiii i HampyXeHb II0
MEpHIiOHATIBHOMY MEPETHHI 3aTOTOBKH, III0 BUIABIIOETHCS.

Sk BUAHO 3 PHUCYHKIB, HalOiNbIa IHTCHCHUBHICTH NedopMaliiii i HampyXeHb 30CepelKCcHa B
CTiHKax 3arotoBkd R; = llmm, Ro = 7 mm. MakcumanbeHi 3HaueHHs iHTCHCHUBHOCTI Aedopmarii i



Hamnpy>KeHb AJsl IepIioro i gpyroro mepexony csrae g = 3,4, ¢; = 90 MIla Ta o; = 50 MIla
BignoBizmHO (puc. 2).
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Pucynok 2 — CioTBOPEHHS IiMHAIBHOIL CITKH (@), PO3IMOIisl iHTEHCUBHOCTI aedopMartii & (6), po3moIisl iHTEHCHBHOCTI
Hanpyesb ci Mlla (B), g nepmoro nepexony (1), mis apyroro nepexoxy (2) mpu BizHOCHOMY X0i npouecy S/R = 0,65
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THEORETICAL ANALYSIS OF THE EXTRUSION PROCESS
WITH HOLLOW PARTS

Abstract
The paper considers about the process of backward extrusion, which has a large number of schemes and their
implementation and different in the variety of parts. This investigation shows the shape change of the billet in the
backward extrusion process and its distribution of deformation intensity and stresses based on the finite element
method (FEM) in QForm 2D program.
Keywords: backward extrusion, intensity of deformation and stresses, finite element method
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