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Anomauin

Y pobomi 0ocniosceno ennug gpopmu 3a20mosku Ha AKiCMb KYBAHHA 2aKA 3a YMO8 KOMOIHYBAHHSA KOBANbCLKUX
onepayiti  0caoddiCy8aHHs ma NPoOmA2Y8aHHA. 3acmocy8anHs npocpamHozo 3abesneuenuss QForm  Oas
KOMN 10MepHo20 MOOen08aHHs 003801UN0 NPOAHANIZY8AMU O0ePOPMAYIIHY NOBEOIHKY Memany 3aleHCHO 8i0
noyamkosoi 2eomempii 3a2omoeku. Bcmanoeneno, wo ghakmop ghopmu 3a20mosKu € 8aNCIUBUM TMEXHONOIUHUM
napamempom, wo GUHAYAE PIBHOMIDHICMb PO3NOOLLY dedopmayii, HANPYICeHb Ma 3a2aibly SKICMb 20M06020
6upo6y. Hatikpawyi pezynomamu ompumMano npu 3acmocyeanui 3acomoexu 3 gaxkmopom gopmu h/D=2, wo
CRPUSLE 3MEHUEHHIO HEPIBHOMIPHOCE NAACMUYHOL Oepopmayii | RIOBUUeHHIO AKOCMI KOSAHUX 2aKig. Ompumani
pe3yibmamu ModCymv 0ymu KOPUCHUMU 0151 BOOCKOHANIEHHS NPOYECie 00 eEMHO20 2apsayu020 Ky8aHHs Oemael
8I0N0BI0ANLHO20 NPUSHAYEHHSL.

Karouosi ciioBa: daxtop hopmu, ocamKyBaHHs, IPOTATYBAHHS, TaKH, TNIACTHIHA Aedopmartis.

Beryn

Y cydacHOMY BUPOOHHUIITBI €JIEMEHTIB 3 MiJBHIIEHUMH BHMOTI'aMH JIO MIIIHOCTi, TAKHX 5K TakK,
HAJ3BUYAaHO BAKJIMBHM € ONTUMAIBHUN Mimbip ¢opmu 3arotoBku. PamioHamsHa ¢opma crpusie
MOKPAICHHIO PO3MNOALTY MedopMaliiii Ta 3MEHIIEHHIO BHYTPIIIHIX 1e(eKTiB y BUPOOI.

MeTo JOCTiPKEHHS € BCTAHOBJICHHS, SK (popMa 3arOTOBKH BIUTUBAE HA PO3MOJALI IUIACTHUHOL
Jnedopmarii i Harpy>kKeHb PH KOMOTHYBaHHI KOBaJIbCHKHX OTEpalliii 0caPKyBaHHS Ta MPOTIATyBaHHS, a
TaKOX BU3HAYUTH HaleeKTHUBHIIINI BapiaHT JUIs BUTOTOBJICHHS raka 3 TOYKH 30py skocti [1]. st
MOJICTFOBAHHS TPOIIECIB rapsdoro 00’ €MHOTO KyBaHHS 3aCTOCOBAaHO MporpaMHe 3abesnedenns QForm
[2].

Pe3yabTaTtu gocaixxeHHs

CrBOpeHo IBi 3aroToBKH 3 pizHUM (akTopoMm dopmu h/D=1 ta h/D=2, T06TO mepiua 3arotoBka 3
BHCOTOI0 470 MM, a Ipyra 3aroToBKa 3 BUCOTOIO 940 MM (puc. 1) Ta mpoBeieHO YnCeTbHE MOIETIOBAHHS
(puc. 2) ix medopmariiiiHOT MOBETIHKK B yMOBaX KOMOIHOBaHOTO HABAHTAXKCHHSI.
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Puc. 1. Ecki3 BUXiAHUX 3aroToBOK - (haktop hopmu h/D=1 (a) Ta /D=2 (6)
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Puc. 2. MopemoBaHHS KOBAILCHKHX ONEpaIiif ocapKyBaHHS () 3 MTOCHITOBHUM BHKOHAHHSIM KOBAJIbCHKOI omepartii
npoTsryBaHHs (0)

Haiikpammii pe3ynpTar OOCATHYTO NpH IMOETHAHHI KOBAJBCHKUX OIEpaliii ocalyKyBaHHS Ta
MPOTATYBaHHS 3aroToBKd 3 (akrtopom ¢opmu h/D=2, ne makcumanbHe 3HA4YCHHS IUIACTHYHOI
nedopmariii ctanoBuTh 12,6 MOpiBHIOIOYH 3aroToBKy 3 (aktopoM dopmu h/D=1, ne makcumasbhe
3Ha4YeHHS JedopMallii CTaHOBHTS 6,5.

BucnHoBku

BcranosneHo, mo ¢opma 3aroToBKH iCTOTHO BILTUBAE HA PO3NONLT AedopMalliil y Ipolieci KyBaHHS.
3acrocyBanHs QForm jo03Bojisie e(EKTHMBHO MOJCIIIOBATA KOBAJIBCHKI IPOIECH Ta BUABJIATH
ONTHMAaNbHI TEXHOJOTiYHI mapameTpu. PopMa 3aroToBKH € KPUTUIHHM (PaKTOPOM, IO BIUIMBAE HA
AKICTh TOTOBOTO BUpOOyY, a i mpaBWiIbHHN BUOIp I03BOJISIE MOKPAIIUTH SIKICTh Ta EKCIUTyaTalliiHi
XapaKTepUCTUKH TaKa.
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The influence of blank shape factor on the forging quality of a hook

Abstract

This study investigates the influence of the blank shape on the forging quality of a hook under combined forging operations,
including upsetting and drawing. The use of QForm software for computer simulation enabled the analysis of the metal’s
deformation behavior depending on the initial geometry of the blank. It was established that the blank shape factor is a
significant technological parameter that determines the uniformity of deformation and stress distribution, as well as the overall
quality of the final product. The best results were obtained with a blank shape factor of h/D = 2, which contributes to reducing
non-uniform plastic deformation and improving the quality of forged hooks. The results of this study may be useful for
optimizing hot bulk forging processes for critical components.
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