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BAPIAHTHU XOJIOAHOI'O BUJABJIIOBAHHSA
HOPOXHUCTHUX HAIIIBO®ABPUKATIB JIJI5
MOJAJIBHIOIO BUTATI'YBAHHA 3 IOTOHHIEHHAM

1 — Kpemenuyipknii HamioHaJIBHUHN TEXHIYHUH yHiBepcuTeT iMeHi Muxaiina OcTporpanchbkoro
2 — KIII im. Irops Cikopcbkoro

Anomauin. 3 suxopucmauHam cKinyeHHo-enemenmuoi npoepamu Deform2D i npyscno-niacmuunoi mooeni
Memainy nposedeHo MOOeN08aAHHS MPbOX 8APIAHMIE X0N00H020 BUOABTIOBANHA NOPOICHUCIUX HANispabpuxkamie
011 NOOANbLULO2O BUMSIZYBANHSL 3 NOMOHWEHHAM. PO32IAHYmMO cXemu 360pOMHO20 BUOAGTIOBAHMS, NPSIMO20
BUOABTIVBAHHS 3 PO30AYOI0 MA 360POMHO20 SUOAGNIOBANHS 3 PO30A40I0 6 pyXomii mampuyi. Bcmanoeneno
3YCUNLIIAL BUOABTIOBAHHS | GUILYYUEHHS NYAHCOHIS i3 Haniepabpuxamie. Busnaueno nanpyscenuil i oeghopmosanuii
CmManu Memany ma Qopmy i posmipu Haniehabpuxamis.

Knruosi cnosa: xonoone 8udagno8anHs, NOPOICHUCMUL HANI8Habpuxam, Memoo CKIHUEHHUX e/leMeHmIs,
3YCUNISL, HANPYIICEHHS, Oepopmayii.

XonoHe BUAABIIOBAHHS IMOPOKHUCTUX HamiB(aOpHKaTiB BUKOPUCTOBYIOTH SIK IMEPLIMK IHepexin
IIPY IITAaMIyBaHHI T1JIb3 1 KOPIYCIB CHapsiiiB MeBHOTO Kamiopy. [Ipm MacoBoMy BHPOOHMIITBI TaKuX
BUPOOIB aKTyaJbHUM € MUTAaHHS CTIMKOCTI Ae(opMyodoro iHCTPYMEHTY, SIKy MOXHa 301TbIINTH
3aBISIKM 3MEHIIEHHIO 3yCWJUIS BHIABIIOBAaHHA. JlIs OTpUMaHHS MOPOXHHUCTHX BHUPOOIB 1
HariBpabpuKaTiB B OCHOBHOMY BHKOPHCTOBYIOTh TPH CXeMH (DOPMOYTBOPEHHS, IO ITOKa3aHO Ha puc. 1
[1]. Tyt miBopyu Bim Bici cuMeTpii 300paKeHO IMOJOKEHHS IHCTPYMEHTY 1 3arOTOBKH Ha MOYATKY
BUIaBJIIOBAaHHS, a MPaBoOpydy — B KiHII BUAaBmoBaHHS. HalOiabll MIMPOKO BUKOPHUCTOBYETHCS CXEMa
3BOPOTHOTO BHUAaBIOBaHHS (puc. la). Tyt 300paxeno: 1 — 3arotoBka, 2 — MaTpuIls, 3 — BUIITOBXYBaY,
4 myancon, 5 — wnamiBdaOpuxar. Ha puc. 16 mpencraBieHO cxeMmy NpsSMOTO BHUAABIIOBAHHS 3
PO31a4010, IPH SAKil OTpUMaHUi HamiBPaOpUKaT Mae OIBIINIA AiaMeTp B MOPIBHAHHI 13 3aroTOBKOIO ( 1
- 3aroToBKa, 2 — MaTpuls, 3 — IIyaHCOH, IToBXa4). CxeMy 3BOPOTHOIO BHAABIIOBAHHSI 3 PO3Aa4OI0 B
pyxomiii Marpuri npuBeneHo Ha puc. 16 ( 1 3arotoBka, 2 — Marpuils, 3 — MyaHCOH, 4 — BUIITOBXYBaY).
Jlisa peamizanii miei cxemu noTPiOHO 3a0€3MEUNTH MEPEMILIICHHS. MATPUIIi 3 OJTHAKOBOIO IIBHJIKICTIO i3
myaHcoHoM. Ilpum BupaBmioBaHHI TO 3 cXeMax BHKOPHCTOBYBaJM IIyaHCOHM Ta OTPUMYBaJId
HamiBpabpuKkaTi 3 OTHAKOBUMH po3Mipamu. Po3mipm 3arotoBok i iHcTpymMeHTy: H=72 MM, D=40 MM
it cxemu la (muB. puc. 1) i H=100 MM, D=34 mm qis cxem 16 1 16; D,=40 mm, D,=34 MM, h=15 mwm,
d=30 mm, a=7°, p=7°, r=1=2 mm, z=0,15 mm y=12°. Po3mipu HaniBhadpukaris: D,=40 mm, D,=34 MM,
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Puc. 1. Cxemu BuAaBIIOBaHHs MOPOXKHUCTUX HamiBpaOPUKaTiB: @ — cXeMa 3BOPOTHOTO BHIABIIIOBaHHS, 6 — CXeMa
MPSIMOTO BUIABIIIOBAHHS 3 PO3JaU0I0, 8 - CXEMa 3BOPOTHOTO BUJIABIIOBAHHS 3 PO3/Ia40I0



MonentoBaHHs BiCECUMETPUYHOTO BUAABIIOBAHHS MPOBEICHO B CKiHYEHHO-EJIEMEHTHIH mporpami
Deform 2D 3 BHKOPHUCTaHHSM MPY)KHO-TUTACTHYHOT MOJENi METaly Uil MOXJIHMBOCTI BU3HAUCHHS
3yCHJIh BUWMAHHS ITyaHCOHIB i3 Je(OPMOBAHHMX 3arOTOBOK Ta BUINTOBXyBaHHS HamiBhaOpukariB i3
marpuilb. LIBuaKicTs neopMyBaHHS ckiajana V=2 mm/cex, a TepTs BpaxoBaHo 1o Kymony 3
koediuientom tepts 4=0,08.

Ha puc. 2 npeacrasneno 3 nporpamu Deform 2D B po3pi3i po3paxyHKOBI TOJIOKEHHS 3arOTOBKH 1
THCTPYMEHTY Ha MOYAaTKY 1 B KiHIII BUJIABIIOBAHHS JJIsl PO3IISTHY THX CXEM.
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Puc. 2. Po3paxyHKoBi MojokeHHs! Ae(hOPMYIOUOro iHCTPYMEHTY i 3arOTOBKH ITPY BUAABIIIOBAHHI: @ 1 6 — 3BOPOTHOMY, 6 i 2
— MY IPSMOMY 3 PO3IAY0I0, d 1 6 — IPU 3BOPOTHOMY 3 PO3IaUOI0,

MonentoBaHHSIM BCTAHOBJICHO 3YCHWJUIS BHJIABIIOBAHHS 1 BUIyUEHHS ITYaHCOHIB 13 e(hOPMOBAHUX
3aroTOBOK, MUTOMI 3yCHWJIIsI Ha IyaHCOHaxX 1 Marpuusx, GopMmy i po3mipu HamiBaOpuKariB Ta
po3moAiM  HampykeHb, nedopMarii i Temmeparypu y MeTani HamiBaOpukari. IlpoBeneHo
eKCIIepIMEHTAIbHI JOCIIPKEeHHS 3BOPOTHOTO BH/IABITIOBAHHS IIATBEPAMIN PE3yIbTaTH MOICITIOBAHHS.

ParioHaibHOIO  CXEMOIO  JUIsl  BUJIABIIOBAHHS IOPOXKHUCTHX HamiBhaOpUKaTiB € 3BOPOTHE
BUIABIIIOBAHHS B PYyXOMiM Marpwuui, sKe MOTpeOye MEHIIOro 3ycwiuis aedopMmyBaHHS 1 HiameTpa
3aroTOBKM B TIODIBHSHHI 31 3BOPOTHHM BHIABIIOBAaHHAM Ta 3a0esnedye 0Oe3 TPYAHOIIIB
BUILITOBXYBaHHS HaliBQaOpUKary i3 MaTpHili B TIOPiBHSHHI 3 MPSIMUAM BHIABIIOBAHHSIM.
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OPTIONS FOR COLD EXTRUSION OF HOLLOW SEMI-FINISHED PRODUCTS FOR
FURTHER DRAWING WITH THINNING

Abstract. Three variants of cold extrusion of hollow semi-finished products for subsequent drawing with
thinning were modeled using the finite element program Deform2D and an elastic-plastic metal model. The
schemes of reverse extrusion, direct extrusion with dispensing, and reverse extrusion with dispensing in a
moving die are considered. The forces of extrusion and removal of punches from semi-finished products are
determined. The stressed and deformed states of the metal, as well as the shape and dimensions of the
semi-finished products, were determined.

Keywords: cold extrusion, hollow semi-finished product, finite element method, forces, stresses,
deformations.


mailto: kwl_2011@ukr.net
mailto: kwl_2011@ukr.net
mailto: kwl_2011@ukr.net

Kaliuzhnyi Oleksandr Volodymyrovych, PhD, Associate Professor, Doctoral Student, Mykhailo
Ostrohradskyi National Technical University, Kremenchuk, av-k@ukr.net

Kaliuzhnyi Volodymyr Leonidovych, Full Professor, National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute”, Kyiv, kwl 2011k@ukr.net

Holiavik Olha Vitaliivna, PhD in Engineering, Associate Professor, National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic University”, Kyiv, k_omd @ukr.ne



