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OPTIONS OF DIE-FORGING OF FORGINGS" SUPPORT"

TIposeder ananusz mexHON0SUYECKUX Nepexo008 U MeXHUKO-3KOHOMUUECKUX nokasameieil mpéx 8apuanmos Wmamnosku niockoll
noxosxku «Cynnopm» ¢ Hanuuuem nepenados nonepeuro2o cevenust (mamepuan - cmanws 40 F'OCT 1050-88) 6 naxeme Deform 3D 6e3
npeosapumenbHo20 NPOPUIUPOSAHUs, C BHEOPEHUEM NPEO8aAPUMENbHO20 NPODUAUPOBAHUS OCAOKOU BbINYKIBIMU NPOJOI208AMbIMU
botikamu ¢ HanuuueMm IKCYEHMPUCUMema U MHO2OWMYYHOU wmamnosku. Ilo pezynomamam MOOeIUPOBAHUS NOCHPOEHbL
epaguueckue 3a6UCUMOCHIU pAChpedenenus. UHMEHCUBHOCMel HANPAJCEHUll U UHMeHCUSHOCmell 0eopmayutl 6 UcCiedyemblx
ceyeHusax no mpém mexuonocuam. Beiasneno, umo enedpenue npedsapumenbHo20 npOPUAUPOSAHUS OCAOKOU 8bINYKILIMU NAUMAMU C
IKCYEHMPUCUMEMOM HASPY3KU Neped onepayueli WmamnosKu npusooum K CHUMCEHUIO UHMeHcusnocmu nanpscenui Ha 5% u
unmencugHocmu depopmayuii na 25% 6 epagope OKOHUAMENLHOLO PYUbsl, YIVHUEHUIO 3aNOIHEHUs 2PAsIopbl WIMAMNA 1 NO3805Aem
COKpamums omxoowvl Memainia 6 0010t 0o 22%.

Knrwuesvie cnosa: ocadka, npedsapumenvroe npoQuauposanie, sblnykivle OOUKU, MOOETUPOBAHUE, WIMAMNOBKA, UHMEHCUBHOCIb
Odepopmayuit, UHMEHCUBHOCHIb HANPSICEHUT

Beeanenne

B coBpeMEHHOM MaIIMHOCTPOECHUH M METAJUTypPTHYECKON MPOMBIIICHHOCTH JIOCTATOYHOE BHUMAaHHE yJEIsAeTCS
BOIIPOCAM, CBSA3aHHBIM C MOJEPHHU3ALMEH CTapbIX M Pa3pabOTKOW HOBBIX TEXHOJOTHMUYECKHX IPOLECCOB, KOTOpBIE
MO3BOJIIFOT JAOCTUYh MAaKCHMAJIBHOTO JHEPro- M PecypcocOEepexeHus C yIydlIeHHEM IIOKa3aTeled KadecTBa
npoxykuuu. [Ipu ropsiaeit 006EMHOI MITAMIIOBKE MaKCHMAJIbHOE PUOIIKEHHE (POPMBI 3aTOTOBKH K (pOpME TOTOBOTO
U3JeNHs, T.. NMPEABAPUTENbHOE NPO(UINPOBaHKE, MO3BOJISET 3HAYMTEILHO COKPATUTh MOTEPH Marephajia B OOJIOH,
CHM3UTh 3aTpaThl Ha TNOCIEAYIOUIYI0 MeXaHH4YeCKyl0 00paboTKy, a TakKe MOBBICUTh CTOMKOCTH IITaMIIOBOTO
HHCTPYMCHTA. I[J'I)I JaHHBIX TEXHOJIOTUM BOIIPOCHI HpO(bI/IJ'IHpOBaHI/IH 3aroToBOK OCTAKOTCA Han6onee AKTyaJIbHbIMU, T.K.
IITaMITBl, TIOABEPTrasich MHTCHCUBHOMY YAapHO-aOpa3MBHOMY M3HOCY, BO3JICHCTBHIO BEICOKHX TEMIIEPATyp U JaBICHHH,
paboTaroT B BechMa HeOIArONpUsTHBIX ycinoBusx [1].

B paborax [2—4] aBTOpaMH HCCICHOBAHO M MOKA3aHO IPEHMYILECTBO HCIONB30BAHMS OCAOKH WHCTPYMEHTOM
BBIMYKJIOTO TMpoduiisi B KadecTBe Npoduimpyromed omnepanuu Mepen MOoCIeayromed mTaMnoBkod. OmHako,
HOMEHKJIaTypa IITaMIIyeMbIX B HACTOSIIEEC BpeMs H3JCIUH n3 monydadpukara, MOJYyYEHHOTO TaKOW oOlepanuei,
JIOBOJIbHO OTpaHWyeHa, 4To TpeOyeT 1moadopa nmoaxoisiield KoHGUrypanuu 00MKOB U pa3pabOTKH TEXHOJOTMYECKUX
MEPEX0J0B C y4ETOM HCIIONB3yeMOoro obopynoBaHus. VccienoBaHue HampsKEHHO-IEPOPMUPOBAHHOTO COCTOSHHUS
(HAC) u dopmom3MeHeHHsT IPU OCAaKe BBIMYKIBIMHA PaIMyCHBIMUH OOMKaMH C OKCLHEHTPUCHTETOM HArpy3KH OBLIO
BBITIOJTHEHO aBTOpaMu B paborax [5—7]. OO U3 MOKOBOK, YCOBEPIICHCTBOBAHHUE TEXHOIOTHH INITAMIIOBKH, KOTOPOH
Lesiecoo0pasHo 3a CYET UCIOJIb30BaHUs NPO(UIMPOBAHUS 3aTOTOBOK SKCIEHTPUYHON 0CaAKOM BBIMYKJIBIMA OOWKaMH,
sBisieTcs uzaenue «Cymmopt» (puc. 1).

Iean

Henpto nanHOW paboTHI sABIsAETCS pa3pa0dOTKa M aHAIN3 BAPHAHTOB IITAMIIOBKH IUIOCKOM MOKOBKH C HAJTMYHEM
nepenagoB (HEpaBHOMEPHOCTH) IONEPEYHOIO CEUCHHsI C HCIOJIB30BaHHMEM ITaKeTa KOHEYHO-JICMEHTHOTO aHAIM3a
Deform 3D Ha npumepe nokoBku «CynmopT».

HUccaenoBanue

YkazaHHas MOKOBKa HCIOJIb3YEeTCSl B MAIIMHOCTPOUTENILHBIX KOHCTPYKIHUSIX, UCTIBIThIBAET JedopMaliun u3rnda u
pactsokenusi. Marepuan — Crans 40 TOCT 1050 — 88, macca merann — 3,188 kr, Macca MOKOBKH (C Ha3HAYEHHBIMH 110
T'OCT 7505 npunyckamu U HAITyCKOM Ha 0TBepcTHe) — 3,4 KT.
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[ItamIoBKa TaKO# MOKOBKM MOXET OBITH MPOM3BECHA Ha MapOBO3AYITHOM mTammoBodHoM Mojiote (ITIIM) u
KPHBOIIUITHOM ropsiaenramnoBogroM mpecce (KTIIT).

B 3aBuCHMOCTM OT BapHMaHTOB H3TOTOBICHUS W HCIONB3YEeMOro OOOpYJOBaHMSA BO3MOXHO HPUMECHEHHE
croco00B MHOTOPYYhEBOH MTaMITOBKH. BapuanTte! mrammnoBku Ha [1IIM He paccMaTpuBaiy Kak MEHEE paIliOHAIBHBIE
KaK C TOYKH 3PEHUsI MATePUAIOEMKOCTH, TaK M C TOUKH 3PEHUsI OPUEHTUPOBaHUs Ha 1iexa, ooopynoanubie KI'THIT.

AHanu3upoBaIM TPU BapuaHTa MITaMIIOBKH MOKOBKU «CyImopT»:

1.  IraMnoBka u3 3aroTOBKU 0€3 MPeIBAPUTEILHOTO POPHIMPOBAHUS.

2. IlltammoBka M3 3aroTOBKH, MPOQHUIMPOBAHHON SKCHEHTPUIHON OCaJIKOW BBITYKJIBIMU OOWKaMH.

3. MHoropyubeBas IITaMIIOBKA M3 OJIHON 3ar0TOBKU C PaJHalbHBIM PacIoI0KEHHEM YETHIPEX TOKOBOK.

Jnst pa3paboTKu TEXHOJIOIMYECKHX IPOIECCOB paccMaTpUBaeMOil IOKOBKU ObLIa IOCTpOeHA €€ Jmopa
IMaMETpPOB H JI0pa cedeHuit (puc. 2).
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Puc. 1. IToxoBka «cynnopt» (a) U AeTaIb
¢ orBepcTHeM (0): 6 6
a — OMopHasi YacTh; 6 — COeTMHUTETbHAS Puc. 2. ITokoBka «Cynnopt» (a), 3miopa ceveHuii (6) u ymopa
(kpené:xHas) 4acTh; B — MEPEXOAHAS YACTh; auameTpos (B)

I' —0TBEpPCTHE B AeTAIN

Jnst Bcex BapHUaHTOB MOJCIMPOBAHWE BBINOJHJIM B MaKeTe KOHEYHO-dieMeHTHoro anamusa Deform 3D
(;mmuensus Ne8145). Mogens ynpo4YHEHHs], TAKKe KaK M FPAHUYHBIC YCIOBHS, B3STHI B COOTBETCTBUH C YCIOBHSAMH,
MPEIOKESHHBIMU POrpaMmoii. TeMnepaTypHbIe YCIOBUsS NPHHUMAIN W30TECPMUYCCKUMH, TeMIepaTypa aedhopMainm
1100 °C (uHayKuHOHHBIA HarpeB). Mogenu HHCTpYMeHTa ObLUTH TOCTPOeHb! B mporpammuoM nakere KOMITAC — 3D.

IMepBsiit BapuanT mpomn3BoAcTBa NOKOBKH «Cymmopr» (puc. 3) BKIIOYACT OTPE3KY OT MPYTKA LHIHHIPHICCKOM
3aroToBKU ¢ pasmepamu J90x113 mm (macca 5,49 kr), HarpeB, TOPH3OHTAJBHYIO YCTaHOBKY B YEPHOBOHM pydei,
NPEBAPUTENBHYI0 ¥ OKOHYATENBHYIO IITAMIIOBKY B OTKPBITHIX Py4bsX ¢ HOCIEIyIomeld oO0pe3koi 00J0s B ropsiem
COCTOSTHMM Ha 00pe3HOM KpuBomHIHOM mpecce ycunuem 6,3 MH. IToxaua nokoBku ¢ o6noem ot KI'IIT k 06pe3nomy
npeccy NPOU3BOJUTCS TPAHCIIOPTEPOM.
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Puc. 3. TexHoJorust INTAMNOBKH 0€3 MPeABAPHTEILHOT0 NPOGHUINPOBAHNS:
a —3aroToBKa; 0 — npeABapHTeIbHAS IITAMIIOBKA; B — OKOHYATE/ILHAS IITAMIIOBKA

TexHoMOrMYECKNi poIiecC CONMPOBOXKAAIICS HECTAOMIBHBIMI OKOHYATEIbHBIMU Pa3MepaMH MMOKOBKH B KPAEBBIX
o0JlacTsAX ONMOPHON YacTW W3-3a HENIOIITAMIIOBKH O TPeOyeMBIX pa3MepoB. DTO OOBACHAETCS TEM, YTO IOKOBKH
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«CynmopT» ¢ TOHKMM HOJOTHOM H IePEIafaMH IIONMEPEIHOr0 cedeHus TPeOYIOT OONBIINX YACTbHBIX CHIT (IaBIICHUIA)
Ha TpaBIOpe [yl MOJHOIO OKOHYATeNLHOTO O(OpMIIEHHS pa3MEpoB H3IENHsi, a OTCYTCTBHE IPOMEKYTOYHOTO
npubIKeHns: (GOpPMbI 3arOTOBKM K KOH(UIYpalMyd MOKOBKH TMPHBOAUT K HEOIArONPHATHOMY pPAacCIpeIesieHHUIO
JaBJIeHHH 1o rpasiope. bonbmme crenenn o0xaTus M ObICTPOE OXJIXKACHHE MOJOTHA IIOCKOW IOKOBKHM Ha LITaMIle
MIPUBOJUT K 3HAYMTEILHOMY POCTY CONPOTHBICHUS JAe(DOPMHUPOBAHUIO METAJUIa, YTO YBEIMYMBAET JOJIO YIPYrou
nedopmanum CTaHUHBI Ipecca ¥ MPUBOAMT K HEJIOIITAMIIOBKE U 3aBBIIICHHOW TOJIIIMHE 00JIOS.

Bropoit BapuaHT BKIOYas B ce0s MPOQMIMPYIOUIYIO OIEPALMI0 OCAJIKH BBIMYKJIBIMH OOWKaMH ISt
npuOIMKeHUsT HOPMBI 3aTOTOBKH K F€OMETPUH IPABIOPbI YEPHOBOIO pyubs (puc. 4). ITO MO3BOJIUIO CHU3UTh MacCy
3arotoBku ¢ 5,49 kxr nmo 4,277 xr, T.c. TOCTUYb SKOHOMHUM MeTaivia 1,21 kr Ha kaxxnoi nmokoBke, Ha 22%. [Ipu 3Tom
WCKJIIOYEHA YaCTHYHAsl HEJOIITAMIIOBKA M 00ECIICUeHO MOJTHOE 0(hOpMIICHHE ITOJIOTHA TIOKOBKH.

Stress - Effective (MPa) Stress - Effective (MPa)
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Puc. 4. TexHonorus ¢ npeaBapuTeILHLIM MPOGUIAPOBAHNEM OCATKOM
BBINYKJIBIMH IVIMTAMH C IKCHEHTPUCHTETOM:
a —3aroToBka; 0 — npoguJIMpoBaHue, B — IpeBapUTe/ILHAS IITAMIIOBKA,
I — OKOHYaTeJbHAasl IITAMIOBKA

st nokanu3aiuy JaBieHU B obmactu «A» (cM. puc. 1), CHIDKeHHs ynpyro# nedhopMaini CTaHHHBI Tpecca,
YIAy4IICHAS] 3alOJHEHHsl TIPABIOPHl IITAMIA HPEUIOKEHO BBIMONHITH ONEPALMI0 OCAIAKH 3arOTOBKU BBIMYKIBIMH
MPOJOJTOBATHIMHU (PaHyCHBIMH) IUIUTaMH ¢ 00ECIIeYeHHEM YKCICHTPUCUTETA OCH BBIMYKIOCTH TUTHT K BEPTHKAIBHOM
ocu 3arotoBku (puc. 4). ITomoOHOe HpoduIMpoBaHHE MO3BOISET IEPEPACHIPENCIUTE O00BEM MeTala MO JINHE
pacuéTHO! 3aroTOBKM (PMIOpa OHAMETPOB) M OOECIICUMTh pacmpencieHne oObEMOB MeTalla MEXTy obracTsaMu
(bopmupoBanus obacteil «A», «b» u «B» (cMm. puc. 1).

B TperbeM BapmaHTE NpPEACTaBIEH MPOLECC MHOTOIITYYHOW INTAMIIOBKM IIOKOBKH M3 3arOTOBKH JHaMETPOM
300 MM u BeIicoTO# 60 MM B IITaMIIe TIpH KPECTOOOPA3HOM PacloIOKEHHH PyUsEB (cM. puc. 5).

Puc. 5. MHOromTYYHAasi IITAMIIOBKA:
1 —nokoBKH; 2 — 06.10i

KoneuHno-anemMeHTHas MOJieNlb OKOBKH IUIACTUHBI Ha OKOHYATENILHOM CTAIMM LITAMIIOBKH CO CXEMOHW 3amepa
pacrpeneneHiss HHTCHCUBHOCTeH Hanpspk€HHO-nedopmupoBanHoro coctosiust (HIC) B mpomoibHOM M HONEPEYHOM
CCUEHHH MPHBE/ICHA Ha puc. 6.

Jns moctpoenust rpadukoB pacnpeneneHns HIAC B ceuennn A-A TOKOBKM B OKOHYATEIBHOM pydbe OBLIO
BeIOpano 20 KOHTPOJIBHBIX TOUYeK (puc. 7, a) i nu3Mepenus, a B ceuernn b-b — 10 koHTponbHBIX ToUeK (puc. 7, 6) mis
OIIpe/Ie/ICHUs] MTHTEHCUBHOCTEH HAIPSHKEHUI M MHTEHCUBHOCTEH Jedopmarniuii.
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Ilo pesynprataM MOJAEIUPOBAHUS IOCTPOEHBI TPaQUKU paclpeleNeHuss MHTCHCUBHOCTEH HANPSIKEHUH U
WHTEHCHBHOCTEH AehopManuii B MpooisHOM HarpasieHun (A) u B cedenun b mo Tpém texuomorusiM (puc. 8-11).

Puc. 6. KoneuHo-3;1eMeHTHAsI MOJ€eJIb OTIITAMIOBAHHOW MOKOBKH M MPO/I0JbHOE ceueHne A-A u ceuenne b-b,
B KOTOPBIX mpoBoauan anaau3 HIC:
a — B 00LIYHOM LITaMIIE; § - MHOTOIITYYHAsl IITAMIOBKA

LY

-

7

Puc. 7. Toueunas cxema 17151 u3mepennsi HC B yka3aHHBIX ceUeHHSIX:
a —ceyeHne A-A; 0 —cedyenne b-b
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Puc. 8. Pacnipenesienne HHTeHCHBHOCTH Aedopmanuii (a) M HHTEHCMBHOCTH Hanpsi:keHuii (0) 6e3 mpexBapuTEILHOTO
npoduaupoBanus (1) u ¢ npexBapuTEILHBIM NPO(GUIHPOBAHNEM BBINYKJIbIMHU INIMTAMH € SKCUEHTPHCUTETOM Harpy3kH (2)
B ceueHnH (A-A) mocjie ITAMIOBKH
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Puc. 9. Pacnipeenienne HHTEHCHBHOCTH epopManuii (a) 1 HHTEHCHBHOCTH HanpsiKeHuil (6) 6e3 nMpeIBapUTEILHOTO
npoduanposanus (1) U ¢ npexBapUTEILHBIM NPO(GUIMPOBAHNEM BBIMYKJIBIMH IVIMTAMH € IKCIEHTPHCUTETOM Harpy3ku (2)
B ceuenun (b-B) mocsie mITaMnoBKU

80



ISSN 2305-9001. Bichuk HTYY «KTl». Cepia mawunHobyaysaHHs Ne2 (74). 2015

26,3 — . ; = 74,8 —— —_— -
223,8 / \ . = 66,8 | ]
E %, [N E_ |
£ i B 1 g L ]
521,3 : ” \/ \ [\ §58,9! ]
2189 - \ | \ ] z 50,9i1 ]
§ \ § | Ty
£16,4 - 1\ ] 2 43F ¥ e AR ]
H I'k % [ /' \x
139 .. . . i ] E 3sbE N 7 . S
R 0 387 77,3 116 15 193 & 0 387 77,3 116 155 193

manna (A-A), mm nanna (A-A), mm
a o

Puc. 10. Pacnipee/ienne HHTEHCHBHOCTH AedpopManuii (a) M HHTEHCHBHOCTH HANPSKeHHi (6) IPH MHOTOLITYYHOI
MITAMNOBKE B ceueHnu (A-A) mocJe TaMIOBKH

254 — = sg | | | |
, 5 i i
:E 23,8 ,E 55’3:_ ]
: a £ ' ]
= - g :
EZZ,Z : 552’6 :_ E
& S : :
T 2499+ :
s 191 = 472" ]
g , 2 : :
Bret o N i Basi
: 0 8,11 16,2 24,3 32’4 40,5 = E

0 811 162 243 324 405
nmmHa (b-B), MM nanuna (B-B), Mm

a

Puc. 11. Pacnpenenenne HHTeHCUBHOCTH dedopManuii (a) 1 HHTEHCHBHOCTH HanpsiKeHuii (0) MPY MHOTOIITYYHOM
mramnoBke B ceueHuu (B-B) mociie mramnoBku

I'padmkn 1moka3pIBAIOT NajieHHE 3HAUYCHWH MHTEHCUBHOCTEH HaNpsHDKEHHH M MHTEHCUBHOCTEH nedopmauuii B
MepPEeXOTHOM YacTH MOKOBKH (ceueHre A-A) Ha 8% mociie OKOHYAHUS IITAMITIOBKH C IPHMEHEHUEM OCa KK BBITYKIBIMU
TUTMTaM¥ C DKCLIIEHTPUCUTETOM Harpy3kd B KadecTBe npoduimpyromeii onepauun. B ceyenun b-b BunHO nosblmenne
WHTEHCHBHOCTH HanpspkeHHH Ha 5% u mHTeHcHBHOCTH Jedopmanuii Ha 25% B Mecte o0pazoBaHusi 00J05 B ciiydae
IITAMIIOBKM IIOKOBKM C NPHUMEHEHHEM IIPEJBApUTEIFHOTO NPO(QMINPOBAHUS OCAAKOH BBIMYKIBIMHA IUINTAMH C
SKCLUEHTPUCUTETOM HArpy3kd, 4YTO TOBOPUT O JydIIEM 3aloJHEHHHM I[OJIOCTH pydbs MeTauioM. B ciydae
MHOTOIITYYHOH INTAaMIIOBKH HaWOOJbIIas MHTEHCUBHOCTh JAe(OpMalyd Ha OKOHYATEIbHOW CTAaIWW INTaMIIOBKH
HAOJFOIaeTCs B KPEIIEIKHON YaCcTH IIOKOBKU 26 MM/MM, @ HHTEHCHBHOCTD HAIIPSDKEHUI B OrIOpHOM yactu 74 MITa.

ITo pe3ympTaTtamM MOAENTMPOBAHUS MTOCTPOEH rpadviK HEOOXOAMMON CHIIBI AJISI IITAMITOBKHM MOKOBKH «CymmopT»
o TpéM BapuanTam (puc. 12).
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Puc. 12. I'paduk pacnpeaeneHus CHIIbLI HEOOXOIUMOM 1JIsl OKOHYATEJbHO IITAMIOBKH MOKOBKH «CynmopT»:
1 — MHOrOmITYYHAS IITAMIOBKA;, 2 — IITAMIOBKA (€3 MPOQUINPOBAHNS;
3 — mTaMNOBKa ¢ MPUMeHeHHeM NPOQUINPOBAHNS 0CAAKOI BBITYKJIBIMH OolikaMu
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U3 rpaduka (puc. 12) BumHo, uTOo MakcuManbHas cwia 57 MH s OKOHUATeNsHOM MITAaMITOBKH OyneTr
HeoO0XoArMa B Cllydae MHOTOINTYYHOHM INTaMIOBKH, a MuHUMansHas 11,5 MH npu BHeapermn mpeaBapUTEIBLHOTO
poUIMPOBAHNS OCAKOI BRITYKJIBIMH OOHKaMHU ¢ 3KCLIEHTPUCHTETOM HAarpy3KH.

Ilo momydeHHBIM pe3ysbTaTaM OblIa COCTaBleHa TaOJMIAa TEXHHKO-?KOHOMHYECKHX IOKa3aTesIed ITaMIIOBKU

nokoBkd «Cymmopt» (Tadm. 1).

Tabmuma 1
TexXHUKO0-IKOHOMHYECKHE OKA3ATEeIH
BapuaHT TEXHOJIOTHH ITAMIIOBKA
IITaMITOBKa 0e3
POGUIHPOBAHUS IITaMITOBKA C % ot MHOTOINTYYHAS % ot
ITokazaTemn (6azoBas) npodumpoBaHueM | 0a30Boit IITAMITOBKA 0a30Boif

Macca 3arotoBku (M,), K 5,49 4277 779 32,39 590
Konnuectso oneparuii (n) 3 4 133 2 66,6
Konuuectso
OTIITAMIIOBaHHBIX IIOKOBOK B
OKOHYATEIBHOM pydbe (M), mT 1 1 100 4 400
Heo6xoaumas cuna (P), MH 13,7 115 83,9 57 416

TakuMm 00pa3oM, ITAaMITOBKA C ITPEABAPUTEILHBIM NPO(QUINPOBAaHUEM UMEET PEUMYILECTBA KaK C TOYKH 3PEHUS
SKOHOMMM Me€Tajlla IIOKOBKM, TaK M C TOYKU 3PEHHs HUCIOJIb30BAHUS MEHEE MOILMHOIO M 3HEPrOIKOHOMHUYHOIO
LITaMIIOBOYHOT'O 000PY/JOBaHHSI.

BriBoabI

[TpoBeneH aHamM3 TEXHOJIOTHYECKHX IEPEXOJ0B M TEXHHKO-d)KOHOMHUECKHMX TOKazaTeled TpEX BapHaHTOB
[ITAMIIOBKH TIOCKO# MOKOBKU «CyIIMOPT» C HATMYKEM MepenaioB momnepeuHoro ceuenus (Marepuai - craip 40 TOCT
1050-88) B makere Deform 3D 6e3 mpeaBapuTenbHOro NpOQUIMPOBAHUS, C BHEAPCHHEM MPEIBAPUTEILHOTO
MIPOQUIMPOBAHUS OCAJIKOH BBIMYKJIBIMH HPOJOITOBATHIMA OOMKAaMHU ¢ HaJMYMEM 3KCLEHTPUCHTETa U MHOTOIITYYHOU
LITAMITOBKH.

[To pe3ynmpTaTaM MOAENMPOBAHUS BBIABICHO, YTO BHEIPEHHE NPEIBAPUTEIBHOTO MPOQHUIMPOBAHMS OCAIKON
BBIMYKJIBIMH TUTUTAMH C 3KCHEHTPUCUTETOM HArpy3KH TIIE€pei OmNepanueld MITaMIIOBKM NPUBOIAWT K CHIDKCHHIO
WHTCHCUBHOCTH HampspkeHuH Ha 5% u mHTEeHCHBHOCTH nedopMmanuii Ha 25% B TpaBiOpe OKOHYATEIHHOTO PY4Yb,
YIIY4IICHUIO 3alI0JIHCHHS TPABIOPHI LITaMIIa U [O3BOJISIET COKPATUTh OTXOABI MeTajia BoOJIoH 1o 22%.

BHuenpenne ocaiku BBITYKIBIMH OOWKaMH C O9KCLHEHTPUCHTETOM HAarpy3kM B KadecTBe HpodHIMpyromen
OTIepalyy mepet MOCIeAyIoned 00bEMHON ITAMIOBKOH ITO3BOJIMIIO CHU3UTH HEO0OXOAUMYIO CHITY IITaMITOBKH Ha 17%.

DKOHOMHSI METa/lla TMPH UCMOJIb30BaHKK MpoduirpoBanus coctaBuwia 22% oT 0a30BO¥ TEXHOIOTUH, 3aTPATHI
CHJIbI CHIDKeHbI Ha 16% oT 0a30BOM TEXHOJOTHH, a KOJMYECTBO OIEpalMii YBEIHMYEHO Ha OJHY CIUHUILY.
MHoromTy4dHas ITaMIIOBKa TpeOyeT OoJbIIeii CHIIBI B OTIIMYME OT IITAMIIOBKH C IPUMEHEHHEM MPOQHINPOBaHUS, B
CBSI3W C OTHM IIOBBIIIACTCS CTOMMOCTh OOOPYZOBaHWS, HO B OKOHYATEJFHOM pydYbe Iody4aeM B 4 pa3a Ooiblue
OTIITaMITIOBaHHBIX IIOKOBOK, YeM ITpH 06a30BOI TEXHOJIOTHH.

Anomayia. Ilposedeno amaniz mexHonN02iuHUX Nepexooie i MeXHIKO-eKOHOMIUHUX NOKA3HUKIE MPbLOX 6apiaHmié WimamnyeaHHs
niockoio nokosku «Cynopm» 3 HasgHicmio nepenadieé nonepeuno2o nepepizy (mamepian - cmaiw 40 I'OCT 1050-88) ¢ naxemi
Deform 3D 6e3 nonepeonvozo npoghinioeanis, 3 GNPOBAONCEHHAM NONEPEOHLO2O NPOQPINIOBAHHS OCAOKOIO  ONYKIUMU
npoodoseysamumu OOUKAMU 3 HAAGHICMIO eKCYeHmpucumenty i 6a2amoumyyHo20 wmamny8ants. 3a pesyibmamamu MoOenO6aHHs:
nobyoosani epaiuni 3anexicHocmi po3nooiy IHMEHCUBHOCEU HANPYICEHb | IHmMeHCcusHocmell oegopmayitl y 00CHiONCYBAHUX
nepemuHax no mpbom MexHono2iam. Busaeneno, wo enpoeadicerts nonepednbo2o npopinioeants 0cadKkow ONYKIUMU NAUMAMU 3
eKCYEHMPUCUMEMOM HABAHMANCEHHA Neped ONepayicio Wmamny8anta npu3eo0Uums 00 3HUMCEHHS THMEHCUBHOCI HANPYICEHb HA
5% i inmencusnocmi oegpopmayiii Ha 25% 6 epasropi ocmamouro2o piguaxa, NOANUIEHHIO 3aN06HEHHS. 2PAGIOPU WMAMNRA I 00360715€
ckopomumu 8ioxoou memarny 6 oooi 0o 22%

Kniouosi _cnosa:. ocadscysanus, nonepeoue npo@inioganus, onykai OOUKU, MOOENO8AHHA, WMAMNYEAHHS, [HMEHCUBHICIb
Odegopmayii, IHMEHCUBHICIb HANPYIHCEHD.

Abstract. Purpose. Development and analysis of variants of stamping a flat forging with the presence of drops (unevenness) cross-
section with a package of finite element analysis Deform 3D, for example, forging "support".

Design/methodol ogy/approach. The analysis of technological transitions and technical and economic indicators of three options of
stamping of a flat forgings " Support" with existence of differences of cross section (material - state standard specification 1050-88
steel 40) in a Deform 3D without preliminary profiling, with introduction of preliminary profiling during upsetting by convex oblong
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dies with existence of eccentricity and multi-piece die-forging. Shows dependences of distribution of stress and strain intensities in
the studied sections for the three technologies by results of modeling.

Findings. It is revealed that introduction of preparing profiling by an upsetting by convex plates with eccentricity of loading before
operation of stamping leads to decrease in intensity of tension on 5% and intensity of deformations on 25% in an engraving of afinal
brook, to improvement of filling of an engraving of a stamp and allows to reduce metal waste to 22%

Keywords: upsetting, preparing profiling, convex plates, modeling, die-forging, strain intensities, stressintensities
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