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AHoTauis

Komn tomephe modento8anta Ky8aHHs CbO20OHI € aAKMYATbHOK MEMOI0 015l OOCIOHCEHb, OCKINbKU 3 1020
O00NOMO20I0 MOJCHA OMPUMAMU Pe3VIbMaAmuy  HANPYHCEHO-0eOPMOBAHO20 CMAHY, CMPYKMYPU, d MAKONC
suseumu Oegekmu ma CHpoOSHO3Y8amMu po3nodin memany. B 0ocnioscenni Ky8awHs yuniHopa 3 HACKPIZHUM
OMBOPOM  MOOENOBAHHA O00NOMA2AE CNPOSHO3YBAMU BUHUKHEHHSl OedeKkmis, meuilo Memany ma 6nius
napamempis Kyeanus Ha Gopmy 2omoeoi demani. B pesynomami 00ciOdicenHss 6Y10 36YHCEHO KONO OOYLIbHUX
napamempie 3a20mMoeKu i NPOBEOeHO aHA3 PO3N0OLLY 00 €My 0ehopMOBAHO20 MEMATLY.
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AKTyaJIbHICTBh

B cyuacHux ymoBax BHpPOOHHIITBA METAIONPOIYKIIii BCE TOCTpIllle CTOITH MUTAHHS MOKPALICHHS
(hi3uKO-MEXaHIYHUX BIACTUBOCTEH Ta SKOCTI METally, a TaKOX HOro eKOHOMii 32 yMOBHU MiHiMi3arlii
BUTpaT Ha BHpPOOHMHTBO. ToMmy Bce dacTimie MIANPUEMCTBA MEPEXOIATh Ha KOMITIOTEpHE
MOJICTIIOBAHHS TIPOIIECiB OOpOOKM METaJiB THUCKOM 3aJJi1 3HAYHOTO 3MEHIICHHS BUTPAT Ha
eKCIIepUMEHTANIbHI POOOTH HaJl pealbHUMH MeTaleBUMHU BUpoOaMu. KyBaHHS HUITIHIPA 3 OTBOPOM €
aKTyaJIbHOIO Ta MEPCIEKTUBHOIO HILICI0 VIS JOCITI/DKEHHS, OCKUIBKU TYT € CKJIaJIHOIPOTHO30BaHHN
Mepepo3noiyl 00'eMy MeTalny, a TaKoX JaHy TEXHOJIOTII0 MOXKHA 3aCTOCOBYBATH JO BEJHKOIO
JiarmazoHy JieTajei, 30KpeMa JJis BEeJIMKOra0apUTHUX JeTaliel, 10 MPaliolTh B yMOBaX BHCOKOTO
KOpO3iHOTO BIUTMBY Ta B AETAJSX, IO MPALIOIOTH ITiJ] BILIMBOM BHCOKOTO THCKY PIMHH YH Ta3zy,
30Kpema 3armipHoi apmarypu [1] Ta iHme.

Merta

B naniii poOOTi po3risgacThCs MOIENIOBAHHS IPOIECiB OOPOOKM MeETaliB THUCKOM, 30KpemMa
mporec KyBaHHSA. METOI € 3MEHIICHHS KUIBKOCTI MeTajy, SIKMi Hae y BigXiJ MpH MeXaHi4Hii
o0poOIll 3a paxyHOK HaOJMMWKEeHHS (GopMH TOKOBKM 110 (OpMHU KIHIICBOi JETalli, MOKpameHHs
(bi3UKO-MeXaHIYHUX BIACTHBOCTEW JETall MOKOBKH 5 IPYIH, @ TAKOX MPOTHO3YBAaHHS HEPEMIIICHHS
MeTally Ipy KyBaHHI.

Pe3yabTaTu gocCaiTKeHb

MopnenroBaHHS TIPOIECiB OOPOOKM THUCKOM € 1 Hamaii OyAe 3aiumaTics OJHWM 3 TOJOBHUX
HAIpsIMiB JTOCII/DKEHHS B iHAYCTpii MeTanoo0poOku [2]. MonemoBaHHS Mpolecy KyBaHHS JI03BOJISE
BpaxyBaTH BCi 0COOIMBOCTI (pOpMO3MIHM MeTally - TeUil0 MeTally, BAHWKHEHHS TPIilIUH, 3aTHUCKIB - a
TaKOX TMOKAa3HUKH HaIpPyKeHO-Ie(POPMOBAHOIO CTaHy Ta CTPYKTypy Marepiany aeram. B poOoTi 3a
JIOTIOMOT'OI0 MOJISJIIOBAHHS B JIiIIEH30BaHOMY mporpamHomy komiuiekci QFORM Baanocs BusiBuTH
3aKOHOMIPHOCTI ~ 3aJIeKHOCTI pO3MOJAITY MeETaly BiJ TapamMeTpiB KyBaHHS TpH  pPO30UBII
31e(hOpMOBAHOIO METAJTy B PO3pi3i Ta aHAJI31 Pe3y/IbTaTiB MOICITFOBAHHS.

B naniii poboTi mpoBeneHO MOJENIOBAHHA MHPOLECY MPOTATYBaHHS LMIIHAPUYHOI 3arOTOBKH 3
HacKpi3HUM oTBOpoM. ami (puc.) npuBeAeHO NPUKIaIH NEPEX0/iB KyBaHHS.



Pucynox - [lepexoan KyBaHHA Ta TeMIIepaTypHi MO

[Ipu mornmbneHHOMY aHami3y OTPUMAaHMUX JaHWUX BUSBHIIOCA, IO IS ETaylell KOPITyCiB 3amipHOi
apMarypu Oyae NOUITHHIM BHUKOPHCTAHHS JIMIIE CepeAHiX 3Ha4eHb JiaMeTpiB HACKPI3ZHOTO OTBODY,
aJKe B TAKOMY pa3i BUXOJUTh ONTHMAJIbHUM KYT 3aKOBY KOHYCHOCTI OTBOPY Ta HEBEIUKE 301JIbIICHHS
JIOB)KWHU TIOKOBKH, 1[0 HMOBIPHO € HANOIIbIII ONTHUMAIBHUM JIJISl OTPUMAHHS IOKOBKH, MAaKCUMAIILHO
HaOJIMKEHO1 10 TOTOBOI JIeTalli.
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SIMULATION OF FORGING CYLINDER WITH THROUGH HOLE

Abstract

Computer simulation of forging is a relevant topic for research today, because it can be used to
obtain the results of stress-strain state, structure, as well as to detect defects and predict the
distribution of the metal. In the study of forging a cylinder with a through hole, modeling helps to
predict the occurrence of defects, metal flow and the influence of forging parameters on the shape of
the finished part. As a result of the study, the range of appropriate parameters of the workpiece was
narrowed and the analysis of the volume distribution of the deformed metal was performed.
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