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B.M.Ky3bmuués, O.H.Ilepkos

HPOU3BOJACTBO OCECUMMETPUYHbIX U3JEJIANA
METOJAMMU OBPABOTKHU METAJIJIOB JABJIEHUEM

Ilenbto paboOTBl SBASCTCS HCCIACIOBAaHHE MPOU3BOJACTBA OCECHMMETPHYHBIX
M3 U MeToN0B X 00paboTku. Iloka3aHBl HOCTOMHCTBA M HENOCTATKU KaKIOTO
BapuaHTa. [IpoaHann3upoBaHbl TEXHOJIOTUH U3TOTOBICHHUS OCECUMMETPUYHBIX H3JEIUI
METOAaMH OOpabOTKH METAJUIOB JaBICHHEM. BBIIENEHBI TEXHOIOTHYECKHUE CXEMBI,
MIPUMEHEHUE KOTOPHIX BO3MOXHO B YCIOBHSX CYIIECTBYIOIIUX IIEXOB.

TEeXHOJIOTHH U3rOTOBJIEHUS, 0CECHMMETPUYHBbIE H3/leJIns, 00padoTKa MeTaLIa,
TeXHOJIOTHYeCcKas cXxeMa, CyIecTBYIOIIHe [exa.

CoBpeMeHHoOe COCTOSIHHE BOIpoca. Hns MIPOU3BOJICTBA
OCECUMMETPUYHBIX HU3/EIUI, HAIPUMED KEIE3HONOPOXKHBIX KOJIEC, KOJIECHBIX
LEHTPOB, IIKUBOB, TYPOMHHBIX IMCKOB CYIIECTBYET JBE Pa3IMUHbIC CTPATEIHH:
MIPOM3BO/ICTBO JINTHEM M MPOM3BOJICTBO METOJaMH OOpPaOOTKH METaJjIoB
naBieHueM. llensli psn Takux U3AEMUM NPUHIUIHAANGHO HEBO3MOXKHO
W3TOTOBUTH METOJaMH OOpabOTKM METAIOB JaBJICHHEM. OTO H3IEIHs,
MMEIONINE NPWINBBL, pEOpa, OOOBINIKH, HECHMMETPHUYHBIE BBICTYIBI M T.H.
Takue 3aroTOBKHM NMPOU3BOAAT HCKIIOYHUTENBHO JUThEM. JINTBE B KOKWIB, B
rpa¢puToBEIe (OPMBI W IIEHTPOOEKHOE JHUTHE TMO3BOJIOT IOTYYHUTH
MPOAYKLIHUIO JOCTaTOYHO BBICOKOTO KauecTBA W YacTO IPUMEHSIOTCS.
Hampumep, B CIIHA mo 75% >xene3HOJOPOKHBIX KOJEC MOITYydYaroT METOJOM
JIUThSI, Yallle BCEro JUThs B rpaduroBsie Gopmel. [1] Tem He MeHee, Hauboee
pacnpocTpaHEHHON B MHpEe TEXHOJOTMeH H3TOTOBJICHHS OCECHMMETPHUYHBIX
U3JIENHUH, B YACTHOCTH, BATOHHBIX KOJIEC U LIEHTPOB U1l JOKOMOTHUBHBIX KOJIEC,
SIBIISIETCS TIporiecc (opMooOpa30BaHUsl C UCIOIb30BAaHUEM METO/I0B 00PaOOTKH
METaJIIOB IaBJICHUEM — KOBKH, IITAMIIOBKH U NMPOKATKH.

Haunbonee mmpokoe pacnpocTpaHeHHe, Kak CpelOu  eBpPOIEHCKUX
MIPOU3BOAUTENEH KEIE3HOTOPOKHBIX KOIEC U TIOKOMOTUBHBIX LIEHTPOB, TaK U B
VYxpaune u Poccun, momydnina TeXHOJIOTHS, COUETAIONIAs Ba BUIa 00paboTKN
METAJUIOB IaBJICHUEM: IITAMIIOBKY U IIPOKATKY.

IIprMeHseTca HECKOJIBKO TEXHOJIOTMUYECKUX CXEM IPOLECCa MPOU3BOACTBA
OCECHMMETPUYHBIX W3JENIUH, HO BCE OHHM MOCTPOCHBI Ha OOILIEM MpPUHLHIIE.
LenTpanbHast 9acTh u3xenus (CTyNMUIA W MpHIETaomas K HEH 4acTb JUCKa)
BBIMOJIHACTCS [TAMIIOBKOW C JajJbHEWIIECH packaTKod Mepu(epuitHOi yvacTu
3aroToBKM (000Ia W TpUIerarolleil K HEMy 4YacTH AMCKA) M0 JAUaMeTpy Ha
KOJIECOTIPOKATHOM CTaHe.

Bxutouenue B cocTaB TEXHOJIOTUIECKOTO obopynoBaHus
KOJIECOIPOKATHOTO CTaHa OO0ECHeyrBaeT 3HAYWTEIbHBIE IPEUMYINECTBA, B
YaCTHOCTH, IIO3BOJIIET HE TONBKO C(OpMHpOBATh 3adaHHBIM NpodHiIL Ha
Hapy>XHOM MOBEPXHOCTH 000712, HO U B 3—4 pa3a CHU3HUTH TpeOyeMoe ycuime
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(dhopmoBouHOTO TIpecca. [2] Takyro TEXHOJIOTHIO HUCIOJIB3YET MPAKTUIESCKU BCE
BE/IyIME IMPOM3BOAMTENN KOJEC M LEHTPOB 3a PyOekoM, Kak, Hampumep,
Sumitomo Metals (Snonus), Surahammar Bruks AB (IlBemms), GHH-
Valdunes (O6epxay3en, ['epmanus), BVV (Bohumer Verein Verkehrstechnik,
Boxym, I'epmanms), Rafil (Radsatzfabrik Ilsenburg, I'epmanus), Lucchini
(Uramust), CAF (Construcciones y Auxiliar de Ferrocarriles, Mcnanus),
Bonatrans (Uexwus), Taylor Bros and Co (BennkoOpuranus), Masteel (Kurait).
Tak e u3roraBnuBaroT kojiéca B Ykpaune u B Poccuu. [2—-10]

IIpecconpokaTHble JHHUH, NPEJHA3HAUYEHHBIE Ul pealu3alid JaHHOU
TEXHOJIOTHH, BKIIIOYAIOT B CE0S HECKOJBKO IMPECCOB (OT IBYX IO YETHIPEX),
KOJIECONIPOKATHBIM CTaH M TPAHCHOPTHBIE CPEACTBA JUIA MEPEIadn 3aroTOBKU
Mexay arperaramu. Cxema JeOpMHPOBaHUS 3arOTOBKH OOBIYHO BKJIIOYAET B
ce0s MpemBapuTeNbHYI0 ocanky 3arotoBku (Ha 30-40%) mist ynaneHus
OKaJIMHBI C OOKOBBIX IIOBEPXHOCTEH, OCaJKy B KalMOPOBOYHOM KOJIBIIE,
Pa3srOHKY LIEHTPAJIBHOW 30HBI 3aTOTOBKH JUIsl paclpe/ielieHns] 00bEMOB MeTaslIa
MEXIYy OTHEIbHBIMH DJIEMEHTaMH U3/enusi, (OPMOBKY CTYNHMIBl U
TIprIIeraromieil K Heil 4acTH McKa OKOHYaTeJIbHO, a 000/1a U Opyroil yacTu
JUCKa TPEIBApUTENIbHO, NPOKAaTKy 000712 W  YacTH JUCKa Ha
KOJIECOIIPOKATHOM CTaHe, KaJIMOpOBKy o000Ia IO IIMpUHE W JUaMeTpy,
BBITHOKY JHMCKA W IPOIINBKY OTBEPCTHS B CTYITHIIE TOTOBOTO U3IEIHS.

OTauuust pa3IUYHBIX TEXHOJIOTHH COCTOST, NMPEXJE BCETO, B KOJINYECTBE
MIPECCOB M MX MOIIHOCTH, B CTETIEHH PACHPEIEIICHHS ONIepaluii MEXly HIUMH, a
TaK)ke B BbIOOPE MOMEHTa, KOTJa MpOILIMBAETCS LEHTPAJIbHOE OTBEPCTHE B
CTyNHIE, ¥ THIIE IPUMEHSIEMOT0 KOJIECOMPOKATHOTO CTaHa.

KonndecTBO ¥ MOIIHOCTH MPECCOB B JUHUHM IO TMPOU3BOACTBY KOJEC
BIIMSIET, TPEXKAE BCEro, Ha €€ IMPOM3BOAWUTENHHOCTh. Hanmmume OTIenbHBIX
MIPECCOB [UIsl IPEABAPUTENLHON OCaJKM 3aroTOBKM M Uil €€ (QOpMOBKH
MO3BOJISIET PACHPENENINTh OIEpalid MEXIy arperaraMM M, TeM CaMbIM,
CYIIECTBEHHO MOBBICUTH YaCOBYIO ITPOU3BOANTEIHHOCTD JIMHUH.

CoBMelieHe HECKOIBKHX ONepanuii Ha OXHOM IIpecce He o0OecreunBaeT
JOCTHKEHHE BBHICOKOH 4aCOBOW MPOW3BOAUTENBHOCTH JIMHUH, HO TTO3BOJISIET HE
TOJBKO CYIIECTBEHHO CHHM3MTh KallUTAlIbHBIE 3aTpaTbl HAa CTPOUTENBCTBO
KOJIECOIIPOKATHOTO IeXa, 000pyI0BaHUE M CPEACTBA MEPEMEICHNS 3arOTOBKH
MEXIy arperaramMd, HO M COKpPaTUThb pacxXolbpl Ha €ro CcoJepKaHWe H
obcimyxuBaHue. VIMEHHO 1O OTOW NpPUYMHE MPOU3BOJICTBO KOJIEC B
OOJIBIIMHCTBE 3apYOEKHBIX KOJIECOMPOKATHBIX LIEXOB OPraHHU30BAaHO UMEHHO
1o 3T1oi cxeme. [IpuMepoM Takoro perieHus: MOTYT CIIy>KUTh HOBasi, HanOoJIee
COBpPEMEHHAas  Ha  CETrOJHALIHMI  JEeHb  KOJIECONpOKaTHas  JIMHUS
HwxHerarmnsckoro metamtyprudeckoro kombunata (HTMK, r. Hwkauit
Tarun), 3anymennas B skcruryarauo B 2005 roxy. O6opynoBaHue co3iaHo U
W3TOTOBIIEHO HeMernkor ¢upmoit «Wagner—Banning Ring Rollingy —
nonpasznenenueM kopnopauuu SMS Demag. Jlunms sBusercs THOKOH
neopmManmoHHON cHCTEMOH €O CTPOrMM KOHTPOJEM TEXHOJIOTHYECKOTO
mporecca. B cocraB obopymoBaHus BXomaT Tpu mpecca (ycummem 50 MH,
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90MH u 50MH) u xKojecompoKaTHBI CTaH BEPTHUKAIBHOTO THIIA.
TpaHCIIOPTUPOBKY 3arOTOBKH 110 TEXHOJOTMYECKOH JIMHUHM 00eCreYuBaroT 7
3arpy3049HO—Pa3rpy30YHBIX MaHUITYISTOpoB. OO0OpYJOBaHKE JIMHUN TIO3BOJISIET
paboTaTh B IBYX pa3iUYHBIX PEeXKUMAX:

— paboTa c HCIOJIb30BaHHEM JIBYX IIPECCOB, KOT/Ia HET HEOOXOJMMOCTH B
BBICOKOH ITPOM3BOANTEIHHOCTH;

— pabora c uCHONB30BaHMEM TPEX IpeccoB, obecmedwBaromias oOoiee
BBICOKYIO IPOU3BOAUTEIBHOCTD JIUHUU. [7,8]

BBuay 3HaunTENbHON MOTPEOHOCTH B LIEIBHOKATAHBIX JKEJIE3HOIOPOKHBIX
konécax, B CCCP B mavane 70—X TroIoB INpONUIOrO Beka Ha BEBIKCYHCKOM
MeTaurypruueckom  3aBoje (1. Brikca  [oppkoBckoit  oOmacti)
HwxHennenpoBckoM TpyOHOM 3aBoje (/IHENmpomeTpoBCK) MOCTPOEHBI JBa
KOJIECOTIPOKATHBIX 1IeXa ¢ MaKCUMAaJIbHBIM paclpeieJIeHUEM Omepanuii Mexay
arperataMi. B KoJeconmpokaTHOM JIMHMM YCTaHOBJIEHBl 4 TIpecca, YTO
obecnieumsio nponsBoauTesnbHOCTE 650 000 xonéc B roa. Beé obopynoBanne
CIPOCKTHPOBaHO U M3roToBieHo Y3TM (CBepanosck).[4]

Bropas oTnuuurenbHas depra pa3lMYHBIX TEXHOJOTHH MPOW3BOJCTBA
KoJIéC — 3TO BHIOOpP B TEXHOJOTHYECKOH IETTOYKE MOMEHTa JJISI HPOLIMBKA
otBepcTrsi. OTBepcTHE B 3aroTOBKE MOXKET IPOMIMBATBECA B TpEX (aszax
TEXHOJIOTHYECKOT0 ITpoIIecca:

e IIpOIIMBKAa B Hadale LUKJIA Je(GOpMHpPOBaHMSA, MOCIE pPA3TOHKU
LIEHTPAIbHON 30HBI 3arOTOBKHU ITyaHCOHOM. B 3TOM cityuae, 0TBepCTHE MOKHO
UCIIONIb30BaTh IS LIECHTPUPOBAHUS 3arOTOBKHU mepes] (OPMOBKON U OTMagaeT
HCO6XOI[I/IMOCTI) B CIICHHAJIBHBIX HECHTPOBATEIIAX. Hannune OTBEPCTUA IOCIIC
JAHHOTO JTarna AeOPMHUPOBAHMUS TO3BOJSIET HA BCEX MOCIEMYIOUIMX dTarax
nedopMHUpOBaHKs HCHOIB30BATh €r0 JUIsS TPAHCIIOPTHPOBKU 3arOTOBKH MEXKITY
arperatamu. OTBepcTHE TO3BOJISIET, NPH HEOOXOJUMOCTH, OCYIIECTBIAThH
MIPOKATKy 3arOTOBKU C MCIIOJIb30BaHWEM ompaBkH. Kpome Toro, mpormvBka Ha
3TOM J3Tane AepOPMUPOBAHUS TO3BOJSET CBOCBPEMEHHO YIalWTh Hamboiee
3arpsA3HEHHYI0 TIPUMECSIMH IIEHTPaJbHYIO 30HY 3aroTOBKHM, HE JgaBas el
«PAacIOJI3THUCH» TI0 CEUYSHHMIO B ITporiecce (POPMOBKH.

e  [POIIMBKAa OTBEPCTHS Mocie (POPMOBKM 3aroTOBKH. Takoil BHIOOpP
MOMEHTa TIPOIIMBKU II03BOJISIET TONYyYHTh OOJiee TOYHYIO KOH(HUTypammuio
crymuipl. OTBepcTHE TO3BOJSIET TNPOU3BOIAWTH IIPOKATKy 3aroTOBKH Ha
OIIpaBKe U YAOOHO ISl TPAHCIIOPTHPOBAHMS 3aTOTOBKH Ha KOJIECONPOKATHBIN
CTaH U Jiajiee 10 TEXHOJIOTHYECKOH JINHUY;

® IIpOIIMBKA TMOCIEe KaIMOPOBKM 0007a Kojeca M BBITMOKU JIHMCKa,
TI03BOJISIET PABHOMEPHO PACIIPENEIUTh ONEPaIlid MEXIY arperataMy W, TaKuM
00pa3oM, MOBBICUTH ITPOU3BOANUTEIBHOCT JMHUK. C IPyroi CTOPOHBI, TaKOH
BEIOOD MOMEHTa MPOIIMBKH TpeOyeT HAIM4YUs U1 TPAaHCIIOPTHPOBAHMS
3arOTOBKM I10 TEXHOJOTWYECKOW JIMHWM CIICIHANbHBIX MepeKIIaabIBaTeNeH,
LIEHTPOBATENICH M MaHUIYIATOPOB. Kpome Toro, mpy MpoIMBKe 3aroTOBKH Ha
3TOM 3Tale, METaul yXXe IMOTepsI TeMIepaTypy W 3Ta omepanus Tpedyer
IIpecca C HECKOJIBKO OOJBIINM YCHIIHEM.
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B cmyuae wucmonp3oBaHMS IS TPOM3BOACTBA KOJEC WM IIGHTPOB
KOMOMHHUPOBAaHHOTO TMpoliecca 3aJavyeil IPEecCOBBIX OIEpaluid  SIBISETCS
MOJly4YeHHE KaYECTBEHHOIO MOJYNPOAYKTa AJIS MPOKATKU. DTOT MONYHPOTYKT
MpeACTaBIsieT COOOHM 3aroToBKy, B KOTOPOH OKOHYATEIbHO BBIOJIHEHBI
CTYIHIIA U IpUJIeraronas K Hel 9acTh AUCKA, a TAKXKe IMOATOTOBJIEH KOJIbLIEBOU
00bEM MeTayuta Ui JajbHEHIIeH packaTKh ero B 0001 Kojeca, KOJIECHOTO
LIEHTpa, IECTEPHH U T.J. TeXHOIOrM4eCKHe CXEMbI MITAMIIOBKH OTJIMYAIOTCS B
COOTBETCTBHM C TPHHATOM CXeMOH [eOopMHpOBaHHMS ¥ HAIMYHEM U
MOIITHOCTBIO HMEIOIIETOCS ITPECCOBOTO 000PYIOBaHNS.

K coxxaneHunro, npuMEHEHNE KOJIECOMPOKATHOTO CTaHA B TEXHOJIOTMUYECKOU
CXeM€ MPOM3BOJACTBA KONEC XOTb M  pAaCIIUpPAET TEXHOJIOTMYECKHE
BO3MOXXHOCTH HPOHU3BOJACTBEHHOM JIMHUH, UYPEBATO TIOSBICHHEM TaKUX
nedekToB, Kak HECOOCHOCTh CTYMUIBI M 00043, pe3KHid mepexoj OT
LITAMIIOBAaHHOM K IMPOKAaTaHHOM YacTW JIUCKa KoJjeca, IUIEHBI, 3aKaTbl U T.J.
OTKa3 OT UCIOJIH30BAHMS KOJIECOIIPOKATHOTO CTAaHA MO3BOJIHI OBl M30aBUTHCS
OT BCEX IEePEUHCICHHBIX Ae()EeKTOB, IPUBOASIINX K TOCTATOYHO 3HAYUTEIHLHON
0TOpaKoBKe KOJIEC.

B coBpeMEHHONW  MPOMBIIUIEHHOCTH  IIMPOKO  HM3BECTHBI  CXEMBI
MIPOU3BOJCTBA OCECUMMETPHYHBIX M3JEIHI TUIA BATOHHBIX KOJIEC U KOJIECHBIX
LEHTPOB ~ IyTéM  KOBKM WM  INTAMIOBKH, 0€3  HCIIOJIb30BaHHMS
KOJIECOIPOKATHOr0 CTaHa. Tak, HauMHas ¢ cepeauHbl 20—X TofoB IMPOLLIOTO
BEKa IIPOLECC W3TOTOBIECHMS JKEIEC3HONOPOKHBIX KOJIEC U  LEHTPOB
IITAMIOBKOM Ha MOJIOTaX M3 3arOTOBOK, OTJIUTBHIX B KOKWJIb, NPHUMEHSICA B
BenukoOpurtanun ¢upmoii «Powell-Bretty. ®opma HCXOTHBIX 3aroTOBOK
MOKa3aHa Ha puc.l, a KOBaHBIX IEHTPOB Ha puc.2.

Puc.1 3aroroBka 1u1st mpOU3BOACTBA KOJEC U
Q Kos€cHBIX IeHTpoB. (Powell-Brett)

# A
Puc.2. ToToBasi HOKOBKA JIOKOMOTHBHOT'O
uenrpa. (Powell-Brett)

[IITammnoBka MPOU3BOAMNACHE HA MApOBO3LYIIHOM MOJIOTE C BECOM
namamomux yacted 24 ToHHBL Bec Ka)kaoro mramiia COCTaB/IsUI OKOJIO 5 T.
Kaxmoe xomeco opopmisiocs 3a 30—35 ymapos, 3a 8 yacoB pabOTHI HOTydann
okono 30 komec. [6,9] Kak BumHO (puc.2), pasMepsl OTKOBaHHON YEepPHOBOM
3arOTOBKM CYIIECTBEHHO OTJIMYAIOTCS OT YHCTOBBIX, 3arOTOBKA HY)KJAaeTCs B
JOCTaTOYHO OomnbIIoM 00BEME MexaHHUecKod oOpaboTku. Kpome Toro,
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HIMPOKass HOMEHKJIATypa BBIYCKAaeMOW MPOIYKIUH MOTpedoBasia OT (HhUPMBI
3HAYUTEIBHOTO KOJHYSCTBA PA3IMYHONH OCHACTKHM (OTIOCNIBHBIX KOKHJICH H
IITAMITOB JJI1 KXXJIOTO BHJIA MPOYKIIMH), YTO MOTPEOOBAIO OOJBININX 3aTpaT.
B cBs3M ¢ 3TUM Takoil TEXHOJOTHYECKUH MPOIECC HE IMONYYWIT IIAPOKOTO
pacrpocTpaHeHusl.

B neprox BTOpOi MIpOBOI BOWHBI amMmepuKaHckas ¢pupma «Chambersburgy
co3J1aa mapK MOIHBIX MOJIOTOB, YTO A0 € BO3MOXHOCTH IIPOU3BOJIUTH Ha
9TOM 00OPYAOBaHWH U JKEIIE3HOIOPOXKHBIE Kojeca. BHauanme KoBajwch Koieca
HEOONBIINX AWAMETPOB, HAKOIUICHHBIA OMBIT ITO3BONMII TEpeHTH K KOBKE
JKENEe3HOJOPOXKHBIX ~ KOJec Juld BaroHoB IMpokod koien. Konéca
MIPOU3BOMATCS HA JBYX MOJIOTaX C Maccoi manmaromux yactei 11,34 u 15,87 T.
TexHomormueckass CcxemMa M3TOTOBJICHHS KOJéc Ha 3aBomax  (UPMBI
«Chambersburg» npuseneHa Ha puc.3.

7

—

z Puc.3.Cxema npou3BoJCTBa KOJIEC HA 3aBOJIE
% 22 m ¢dbupmbl «Chambersburgy, CIIA:
1 —3aroToBKa; 2 — ocajika ¥ pa3iaya Ha MOJIOTE
11,34 1c;

, .
W%} 3 — hopmoska Ha moroTe 15,87 Tc; 4 —
] TMPOIIMBKA OTBEPCTHS M 0Ope3ka 3ayCEHIEB
W" l %&W
A_|

[IpoBenennsle GupMol HcclenoBaHUs MOKA3aJIM, YTO MEXaHHUYECKHE
CBOHMCTBa MeTajlla, TOYHOCTh I'€OMETPHUYECKHX PasMEpPOB M 3KOHOMHYECKAsS
3¢ QEeKTUBHOCT Tpolecca INTAMIOBKH B CpPAaBHEHHH CO IITAMIIOBKOH B
COYETaHUH C NMPOKATKON MMEIOT Psi/i IPEUMYIIECTB: MEHBIINI pacxoj MeTauia
3a CYeT CHW)KEHHS JOIYCKOB M IMPUIIYCKOB Ha pa3Mepsl KOJeC, BO3MOKHOCTh
JIETKO OCYIIECTBISITH KOHTPOJIb 3THX PasMEpPOB B IIPOLECCE H3TOTOBICHHSA
U3/IEeNNH, CYyIIECTBEHHOE CHIDKEHHE JucOanaHca kosec u nedekroB (IUieH,
3aKaToB) Ha MX IIOBEPXHOCTH, YIPOIIEHHE TEXHOJIOTHUECKOro Ipolecca
BCJIC/ICTBHE COKpAIIEHHsT KOJMYECTBa arperaroB W onepaunuii, Oonee
OnaronpusTHOE PAcHONOKEHHE BOJIOKOH B IIOBEPXHOCTHOM cioe o0ona, B
pe3yibTaTe 4Yero 3HAYUTENBHO MOBBIIIACTCS H3HOCOCTOMKOCTH Kosec (10 50%).
[4,6,9]. HNmeroTca u pApyrue MpHUMEpHl TaKOrO IPOU3BOACTBA, TOJIBKO
IITAMITOBKOH IIPOM3BOJNT KOJIECA MAJIOTO TUaMeTpa, Harpumep, pupma «Kafly
(®pannus, r. Jleppenkyk). [3,4,5,11]. OnsIT mpon3BoACTBa KOJIEC KOBKOM 0e3
npokatkn umeercs n B CHI'. LlenTtpsl m kxonéca manoro nuamerpa (kKonéca
MOCTOBBIX KPaHOB, DPa3JIMYHBIX TENCKEK M IIP.) 3a4acTyi0 IPOU3BOIATCA
KOBKOH WJIM INTaMIIOBKOW 0e3 mpokaTku. Ha MpoTspkeHMM MHOTHX JIeT Ha
CrynuackoM Metarypriudeckom komounaate (CMK, r. CtynnHo, MOCKOBCKOM
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obmactu, Poccuiickas @Deneparus) konéca I BaroHOB Y3KOW  KOJICH
H3roTaBJIMBAKOT MCTOJOM HITAMIIOBKHM Ha MOJIOTaXx.

Becpma  mpuBIeKaTenbHOW — SBNISIETCS  TEPCIIEKTHBAa  IPOW3BOJICTBA
OCECHMMETPUYHBIX U3/eNui NyTéM OOBEMHON IITAMIIOBKM Ha MOIIHBIX
mpeccax. Takas TexHomOrus, eciu e€ NPUMEHUTb IIPpH IPOU3BOJICTBE
KEJIE3HOIOPOXKHBIX KOJIEC M KOJIECHBIX IEHTPOB, TO3BOJIUT:

®  CHHU3UTH PacXo] METaJIa;

®  YMEHBIIUTH JOIMYCKH (OTKIOHEHHS) Ha pa3Mephl U3/IENNH, B pe3ybTa-
T€ Yero 3HAYUTEIHHO COKPAIIAeTCs MX MeXaHn4decKast o0padoTka;

® TIOJHOCTHIO JIMKBUAMPOBATH IKCIEHTPUCHUTET CTYIHIBI OTHOCH-
TEJIHHO 00072 ¥ CYIIECTBEHHO YMEHBIIIUTE AUCOaIaHC KoJeca;

o I/I36aBI/ITI)CH OT 3aKaTOB U IIJICH HAa IOBEPXHOCTH U3ACIIHA;

®  YCTpaHUTh MHOTHE Je(eKThl AUCKa KOJEC: PEe3KUH Mepexo], Iepoxo-
BaTOCTh, HEPAaBHOMEPHAsI KOHYCHOCTB;

®  YIPOCTHTH TEXHOJOTMYECKHH MPOILECC 3a CUET YMEHBIICHUS KOJIHYe-
CTBa arperaToB M, COOTBETCTBEHHO OIEpallHii;

®  YIy4YIINTh MEXaHWYECKHE CBOHCTBA MPOAYKIINH;

®  TIOBBICHTH NPOHM3BOIMTENBHOCTh 32 CUYET CHIDKEHHS TPYyJO3aTpaTr U
YMEHBIICHNUS Yicia pabounx;

e  00ecneynTh BO3MOXKHOCTH IITAMIIOBKH Ha TOM kK€ 000pYIOBaHMH U3-
JETNH Pa3INIHbIX KOHCTPYKIHNH, TOBBICUTH THOKOCTH TIPOIIECCa;

e 32 cyéT JyYIIero pacroyioKeHUs BOJOKOH B MMOBEPXHOCTHOM CJIO€ KO-
JIeC UX U3HOCOCTOMKOCTH MOBhIIIaeTcs Ha 60%.

I'maBHOI OCOOEGHHOCTBIO TMpolecca SIBISETCS TO, 4YTO JUAMETP
OCECHMMETPUYHBIX H3/IENINi, KOTOphIE MOXHO INPOW3BOJUTH TaKHM ITYTEM,
HaIpsIMYIO 3aBUCHT OT MOIITHOCTH UCIIOJIb3yeMOT0 000pYI0BaHusI.

Heasio padoThI SIBIISIETCS HCCIIeIOBaHNE MPOM3BOJICTBA
OCECHMMETPHUYHBIX U3JIETINH 1 METOJIOB MX 00PaOOTKH.

Metoauka wucciaegoBanusi. Pacdérsl ycwimms, HEOOXOIMMOTO  JUIs
IITAMITOBKH MTOJTHOMEPHBIX XKEJIE3HOJOPOKHBIX KoJEc D950 MM, BHITIOITHEHHBIE
METOIOM JIMHWUN  CKOJBXKEHHWS, II0OKa3aJd, 4dYTO TMpH INTAMIOBKE C
OJHOCTOPOHHHMM TEUYEHHEM MeTalla B pebopay, Tpebyercs: ycuiame mpecca
327-380 MH. Ilpm mrTamMmoBKe C JABYXCTOPOHHHM TEUCHHEM MeETalla B
peOopay U B KOMIIEHCATOP, MPEIyCMOTPCHHBINH B CTYIHIIE, TPEOYETCS YCHIIHE
194-226 MH.

CornacHo pesynbraraM npoBefeHHbIX Ha CMK HaTypHBIX UCCIeTOBaHUM,
JUTSl U3TOTOBJICHUS JKEJIE3HOMOPOXKHBIX KoJEc (X957 MM BHOJHE AOCTATOYHO
yenmust 177-216 MH. [9,12,13,14]

B 70-80 rozmsr nponutoro Beka B CCCP ObuM mpoBesieHbI UCCIIeI0BaHMS,
000CHOBaBIINE NPUMEHEHHWE JUIS IITAMIIOBKH JKEJIE3HOJOPOXKHBIX KOJIEC
mpecca OobIIoit MomHoOCTH. VccnenoBanue mposenu coBMecTHO 3aBon—BTY3
mpu 3WJle, HTMK wu Crynuackuii Metamryprudeckuii komOmaatr (CMK).
PaGoter BemomHsimch Ha aByX mpemnpusatmsax: Ha HTMK m CMK. B
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kousiecorpokaTtHoM Iexe HTMK nmpousBoguiny mpeaBapUTeIbHYIO IITaMIOBKY
3aroToBKM Ha mpecce ycmiueMm 30 MH, mocne yero 3aroToBKy OXJIQXKIalld U
nepenaBan Ha CMK, rze 3aroToBKy HarpeBaiu B 3JEKTPHYECKOH My]eTpHON
WHIyKINOHHOH TIeYH M OCYIECTBIISIIM OKOHYATEIbHYIO IITAMIOBKY Kojleca Ha
MomHOM mpecce ycmiuemM 300 MH. [lanbHelimyro TepMHUECKYI0 H
MEXaHWIECKYI0 00pabOTKY BBINOIHSIIH MO CYIIECTBYIONIEH TEXHOIOTHH.

HccnenoBanne onbITHON MapTuH Koséc (36 mTYyK) yOeAUTEIbHO MOKA3AIIH:

. MaKpOCTPYKTypa HEIbHOIITAMIIOBAHBIX KOJEC, MO CpPaBHEHUIO
CO  CTPYKTypoH  cepHHHBIX  INTaMIOKaTaHBIX Koiec, Oomee
paBHOMEpHasT HO BCEMY CEYEHHI0O M OTIHYAETCS MOBBIIMICHHOH
MEJIKO3epHUCTOCTHI0, 0COOCHHO B 0001€e. B 00601e HET 0OCTaTKOB ACHAPHUTOB,
pacIoJiokeHle BOJIOKOH pagrallbHOE;

o MEXaHMYEeCKHE CBOMCTBAa IITAMIIOBAHHBIX KOJIEC TII0 BCEM
napamMeTpaM He HH)Xe CPeJHHX CBOMCTB CEpUHHBIX KaTaHBIX Kojiec H Ooie
CTaOMIIbHBI,

. TOYHOCTh pPa3MEpOB NITAMIIOBAaHHBIX KOJEC BBIIIE, YEeM Y
KaTaHbIX;

. MOJTHOE OTCYTCTBHE JKCIEHTPUCHTETA CTYIHIBI OTHOCHTEIHBHO
0001a ¥ HU3KME BeIMYNHBI [rcbananca Kojeca;

. Nepexo]] Ha IITaMIOBKY MO3BOJUT CHHU3UTH 3aTpaThl MeTaniaa Ha
OJIHO KOJIECO HE MeHee, ueM Ha 20 KT, 3a CU€T yMEHbBIICHUs ITPUITYCKOB.

[NomoOusIe nccnenoanus nposeneHs! u B CIIIA. Jloka3zaHo, 94TO mporecc
LITAMIIOBKM HMEET psl IPEUMYILIECTB: MEHBIIMNA pacxo] MeTajia,
yYMEHbIIIEHUE JOIYCKOB M MPHUITYyCKOB Ha pa3Mepbl KOJEC, BO3ZMOXKHOCTH JIETKO
OCYILIECTBIISAITh KOHTPOJIb KOJEC BCEX pa3MepoB, OTCYTCTBHE IUIEH Ha
MIOBEPXHOCTU KOJIeca, YNPOILIeHHEe Mpoliecca BCISACTBUE COKPAILIEHHs dHCIa
arperaroB M OIeparyii, BO3MOKHOCTb MOJYYEHHs KOJIEC JIFOOBIX KOHCTPYKIIUH,
JIyulllee pacroioKeHUe BOJIOKOH B MOBEPXHOCTHOM cioe kojiéc. B CIIA rakoit
TEXHOJIOTMUECKUH IIPOIleCC HE HAMEN TNPUMEHEHHs H3—3a JOPOTOBH3HBI
MOIITHOTO TIPECCOBOTO OOOPYNOBAaHUS M 3HAYNTEIBHOW KOHKYPEHIMH CO
CTOpPOHBI Tpom3BomuTene mnuThix Konéc. [5] B VYikpamne u Poccum
TEXHOJIOTHYECKass CXEMa IIPOM3BOACTBA  JKEIE3HOJOPOXKHBIX KOIEC W
JIOKOMOTHBHBIX IIGHTPOB HCKIIOUUTENBHO INTAMIOBKOM HE TOJIy4HIa
IIMPOKOTO  PAacIpOCTPaHEHMs] MpeXIe BCero u3—3a AePUIMTHOCTH U
YHHUKaJIBHOCTH MOIIHBIX IIpeccoB ycuiueM 180-220 MH.

BTopbIM CyIIeCTBEHHBIM apryMEHTOM IIPOTHB NPHUMEHEHHUS M0I00HON
TEXHOJIOTUH SIBISIFOTCSI BBICOKUI YPOBEHb KOHTAKTHBIX JIABJIICHWH Ha ITOJIOTHA
LITaMIIOB TIPUBOJSIIMN K OBICTPOMY H3HOCY IOCIEIHHX, YTO CTaBUT Ha
TIOBECTKY IHSI BOIIPOC Pa3paOOTKH M BHIOOpa HOBBIX CTajlel Uil N3rOTOBIICHUS
WHCTpYMEHTa JedopMannu. JJaHHbIE apryMEHTHI M OOyCIOBHIIM JajbHEHIIe
MIONCKM  TEXHOJOTWYECKHMX  CXEeM, HalpaBJIeHHbIE HA  IIOBBIIICHHE
MIPOM3BOANTENBHOCTH JIMHUH 110 TIPOM3BOJACTBY KOJEC, Ha IIOBBIIICHHE
TOYHOCTH Pa3MepOB M Ka4eCTBa METalIa M3JEITHH.
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BBuny aeGUIIMTHOCTH PECCOBOTO 000y IOBaHUS OOJIBIIONH MOIHOCTH, B
CCCP B 60—x romax mpouuioro Beka pa3paboTaHbl M ONPOOOBaHBI s
MIPOM3BO/ICTBA OCECHMMETPHYHBIX H3JeJINi (KEIEe3HOJOPOKHBIX KoJuéc) 0e3
MPUMEHEHHUs TNPOKATKU TaKUe METOABI, KaK MOCIENOBATEeNbHAas IITaMIIOBKA
(HTMK, VYpanbckuii [Tomurexanueckuit Uacruryr, HUIIHUropmar) [9,12,13]
u cexnronHas mramnoBka (LIHUW Tmam) [4,9,12,14].

HccnenoBanus, npoBefeHHbIe Ha HIDKHETarmIbCKOM METalLTypru4ecKoM
komOmHaTte (HTMK) mokaszamm, 9To HEZOCTATKAMH METOAa W3TOTOBICHHS
KOJNEC CEKIMOHHOW INTAMIIOBKOM SBIIAECTCS HU3Kas IPOU3BOAUTEIBHOCTD,
HECOM3MEPHUMasl ¢ MPOU3BOIUTEIBHOCTHIO CYIIECTBYIOMINX MTPECCO—MPOKATHBIX
JIMHUH, CII0KHOCTh B U3TOTOBJICHUHM M HaJIaIKe CEKIIMOHHBIX IITAMIIOB, a TAKXKE
HEOOXOJNMOCTh B MOIIHBIX TPEXXOMOBHIX mpeccax. [9,12,16,23] [Ipumenenune
TEXHOJIOTUH TIOCJIEI0BATEIFHON IITAMIIOBKH Pa3IMUHBIX YYacCTKOB H3JENHUS B
HECKOJIPKMX IITaMIaX TaKkKe HepaluOHAIBHO, TaKk Kak He o0ecreuuBaeT
HEOOXOMMOT0 BEICOKOTO YPOBHS MPOHU3BOIUTEIBHOCTH M TOYHOCTH pa3MepOB
konéc. [4,9,22]

OTH paboThl, HECMOTPSI Ha TPEUMYIIECTBA LEIbHOLITAMIIOBAHBIX KOJEC
nepex  IITaMIOKaTaHBIMM,  IIOKAa3aiM, YTO  NPHUMEHEHHE  METOJOB
MOCIIEI0BATENbHON MO0 CEKIMOHHOHM INTAMIOBKM B CYHIECTBYIOIIMX I€Xax
MIPUBOIAIT K CHIDKEHUIO IPOM3BOANTEIHHOCTH OOOPYNOBAHUS M KadyecTBa
mpoaykuuu. [4,9,16] IlockomsKy MakCHMalbHBIE MPONU3BOIUTEIFHOCTD JIMHIH
1 TOYHOCTb T€OMETPUH M3AEIHN 00ECTICUNBAIOTCS MIPY M3TOTOBICHHUHU 334 OJHH
XOJ] TIpecca, UCCIIeIOBaHNs B HAIPABICHUHU TOIY4YEHHUS BBICOKOKAYECTBEHHBIX
OCECUMMETPUYHBIX M3ICIUN THUIA JKEIE3HOJOPOKHBIX KOJEC M KOJIECHBIX
HEHTPOB MPOIOJIKAIHCE.

3a mocnexgHue roabl pa3paboTaHbl M ONPOOOBAaHBI HOBBIE CXEMBI
IUTaCTHYECKOW aedopMallii OCECHMMETPUYHBIX M3JENMH THIIA BaroHHBIX
KOJNEC U IOKOMOTUBHBIX IIEHTPOB. C TOUKM 3peHUs] MPOU3BOJACTBA U3AEIHUH, MO
Macco-TabapuTHBIM ITapaMeTpaM COOTBETCTBYIOLIIMM BaroHHBIM KoylécaM M
LeHTpaM A1 JOKOMOTHBHBIX  Konéc, Hamboyiee  INEpCHEKTHBHBIMH
TIPEACTaBISIOTCS:

. LITaMIIOBKA C KPyYEHUEM;

. cheponBmKHAS INTAMIIOBKA (IIPOKAaTKa B CTaHAX CHCTEMBI
Cnuka, TopmoBas packaTka, MPOKaTKa B IITaMMax, OMM3KHH K HMM IIPOIECC
AGW);

. nodJieMeHTHas fedopmanus (IITaMIIOBKa).

PaboThl MO M3Y4YEeHHIO TAKOTO TEXHOJIOTHYECKOTO IpoIlecca, KaK ocajKa ¢
KpyueHueM Havamuch B 50-60—x rogax mpouuioro Beka. AKTHBHEIE
HCCIICIOBAaHUsI B JAaHHOM HAIpaBICHUU MPOBOJAMIN YUEHBIE YpPalbCKOTO
nomurexHudeckoro Mucrtutyra (Ceiiuac 310 Ypanbckuii ['ocynapcTBeHHBIN
texHnuecknii YHuBepcuter — YIIM) wu3 ExarepunOypra (CBepanoBck).
I'. . IlonocaTkuH, OAHMM M3 MEPBBIX HCCIEIOBAaBUIMM NPOIECC OCATKU C
KpydeHHeM (OCaZKM C BpaIlEeHWEM IIyaHCOHA), YCTAaHOBWJI, YTO BpAIlCHHE
ITyaHCOHA IO3BOJIIET YMEHBIIUTh ycuine ocaaku Ha 10% u, B TO e BpeMms,
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BpallleHHe OJHOTO WM O00OMX TyaHCOHOB TMO3BOJISIET  YMEHBIIUTH
HEepaBHOMEPHOCTH Aedopmartu. [18]

PesyabTaTtel ucciaenoBanus. Kak TeopeTnyeckuit aHamu3, Tak W
Pe3yAbTaThl SKCIIEPUMEHTANIBHBIX UCCIIEIOBAaHUI MTOKA3bIBAIOT, UTO:

. WCIIOJIb30BAHUE KPYYEHHs] TMpH OCaJKe WIM IITaMIIOBKE
MIPUBOANT K CYIIECTBEHHOMY CHIDKEHHUIO yCHIHA (TI0 Pa3sHBIM HCTOYHHKAM OT
2,5 no 4,5 paz);

. MaKCHMAJIbHOE CHIDKCHUE YCHIIUsI HAONOJaeTcs TPH OCalKe
HU3KHX 00pa3moB ¢ 6osemmM otHomenneM D/ H;
° METalll CTAlIbHBIX O00pa3loB, TOABEPrHYTHIX OCAAKEe C

KpydeHHeM, XapakTepu3yercsi 0ojee KaueCTBEHHOW CTPYKTYpOH, a TakxKe
YBEIMUEHUEM U3HOCOCTOMKOCTH M KOHTAKTHOH JIOJITOBEYHOCTH;

. CYIIIECTBEHHO yIIydIaeTcs TeUyeHue MeTauia B

TPYAHO3AIOIHAEMbIE YUaCTKH I'PaBIOPHI IITAMIIOBOYHOTO pyubs; [18-24]

UccnenoBanuss B JaHHOM HampaBieHuu ImpoBeneHsl u B HNUM. B xoxe
SKCIICPUMEHTOB Ha CBHHIIOBBIX 00pa3Ilax, yCTaHOBJICHO, YTO, MPH MITAMIIOBKE
C Kpy4eHHEM MOJICIBHBIX KPaHOBBIX KOJIEC yCHIue cHIkaercs B 1,4—1,6 paza
IO CPaBHEHUIO C OOBIYHONM MTaMNOBKOH. ONTHMAaNbHOE 3HAYCHUE OTHOIICHUS
yria moBopoTa Ooifka K crenmeHd aedopMamuu MO BBICOTE paBHO 4—0.
[TokazaHo, 4TO A IITaMOOBKH KpaHOBOTO Koieca D300 MM JoCTaTodHO
yemmust mipecca 12,5 MH. KauecTBo MOmenpHBIX KONEC XOpoIee: pa3Mepsl
COOTBETCTBYIOT HOMHHAJBHBIM, BBIIIOJIHEHHE BCEX JJEMEHTOB IIOIHOE,
TIOBEPXHOCTHBIE JIe)eKThI OTCYTCTBYIOT [24]. Cxema NpHCHOCOONeHUs st
MOJIETTUPOBAHUS MpoIlecca MOMYyUEHHUS] KPaHOBBIX KOJEC MyTEM IITAMIIOBKH C
Kpy4eHHEM Ha CBHHIIOBBIX 00pa3iiax mokazana Ha puc.4.

UccnenoBatenu MpUILIIN K CIEIYIONIEMY BBIBOY: CHIDKEHUE YCUJIUS TPU
MPOKAaTKE C KPYYCHHEM [0 CPAaBHECHHUIO C OOBIYHOW OCaIKON OOBICHICTCS
CHI)KCHHEM HOPMAJbHBIX HANpPSDKEHWH TMPEUMYIECTBEHHO Yy UEHTpa
KOHTAaKTHOM TOBEPXHOCTH, T.€. P KPYUCHHH CPe3aeTCs KYIOJ JIMIOPHI 3THUX
HalpsDKEHUW, CBSI3aHHBIM €  MOANUPAIONIMM  JEHCTBHEM  HAINpPSHKEHUH
KOHTaKTHOTO TPEHUS TpH OOBIYHOHN ocamke. DTOT A((eKT B 3HAYUTEIHHOU
Mepe CIIOCOOCTBYET IOBBIIICHUIO CTOMKOCTH INTAMIIOB B HMX [EHTPAIBbHOM
gactu. [22] Kpome Toro, 10mOIHUTEIRHBIE TAHTCHIIUAIBHBIE CIBUTH B 00BEME
3arOTOBKM TPH HEU3MEHHOH OTHOCUTEIBHON BBICOTHOW aedopmariiu
3HAYMTEIBHO IOBBIMIAIOT OOIIYIO CTeNeHb nedopMalvd U, CIeI0BaTeIbHO,
CHOCOOCTBYIOT JIyulled mpopaboTKe JHUTON CTPYKTYphl. VIHTEHCHUBHBIE
CIBHIOBEIC JeQOpPMAIUU MPH CXEME HAMPSKEHHOTO COCTOSHHS, OJHM3KOW K
BCECTOPOHHEMY  CXKATHIO, OJArONpHUATCTBYIOT  YCTPAHCHUIO  JINTCHHOM
TMOPUCTOCTH MeTalsla. 3aBapka BHYTPEHHUX IMOP JUTEHHOTO MPOUCXOKACHHUS
METOJJaMH TIPOKATKH Bcerna nmpodieMaTnyHa.[23]
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" 2
o - Puc.4. Cxema MoieIMpOBaHHUS TIOTYyYCHHSI KPAHOBBIX KOJIEC
¢ % MyTEM OCAJIKH C KPYyUCHHUEM
% ' TL”’< —1 a — HayaJbHBIH MOMEHT IITAMIIOBKH; b — OKOHYaHHUE
§ & ® [ITAMITOBKH.
§ \ :2 Ha cxeme:1. — BuHT; 2.— raiika, €O NUIMIAMH Ha
§ Hapy>KHOIl TOBEPXHOCTH; 3.— KOpPHOyC €O INUIMIAMH Ha
) A5 BHYTpPEHHEH TIOBEPXHOCTH, COCTOSIIMHA W3 IBYX 4YacTel
V { (BepxHei#l 1 HIKHEI) ¢ 3y04YaThiM 3alerieHneM; 4. — BEpXHHN
% % /—Q TaMIT; 5. — HIDKHUW mTami; 6.— 3arotoBka. Ha HimkHeM
/ s TOpe BUHTa | HMMeeTCs IUIMIECBOC COCAMHEHHE JUIS
‘QT KpEIUIeHHUs] BEPXHEro mramia 4. HIKHUHN IITaMI 5 KpenuTcs
K HIDKHEMY TOpLY KOpIlyca TaKXe C MOMOIIBI0 LIUIMIEBOTO
% NS coemmmenns.
N R

DddeKT cHIKEHUS 0CEBOT0 YCHIIHS MPH OCaJKe TeM OO0Jblie, YeM OOJIbIle
WHTEHCHBHOCTH CKPYYMBAHUs 3aTOTOBKH B IPOIIECCE OCAJIKH, a, IIPH OOJIBIINX
yrmax — ckpyuumBauums  (2,5-3,0 pax.) HaOmomaeTcs — TaHTGHIMAIBHOE
MIPOCKaJb3bIBAHUE  MeTalyla  OTHOCHTENHFHO  KOHTAKTHOH  ITOBEPXHOCTH
WHCTpyMeHTa.  Kpome  Toro, TpM  INTAMIOBKE  H3/ENUS  THIA
KEJIE3HOIOPOXKHOTO KOJIeCa HEOOXOAMMO MPHIOKEHHE K IITaMIIaM KPYTSIIETo
MomeHTa mopsiaka 2,0...3,0 MH-m. IIpecchl TpaaunnoHHOW KOHCTPYKIIH HE
MOTYT BOCIPHHHMAaThb OOKOBOE YCHJIME Ha KOJIOHHBI, IO3TOMY CTOJb
3HAQUUTEIbHBIH KPYTALIIMA MOMEHT JOJDKEH OBITh YpaBHOBEIIEH HE
KOHCTpYKLIMEH IIpecca, a KOHCTPYKLMEH KPYTHIBHOIO  YCTPOMWCTBA,
YCTaHOBJIEHHOTO Ha padouuii cTon npecca. [22]

B 1908 r. B CIIIA s npon3BOACTBa TeJ BpallleHHs], B YaCTHOCTH KOJIEC U
KOJIECHBIX LEHTPOB pa3paboTaH Ipolecc NMPOKAaTKH B INTaMIlaX. 3aroTOBKa
Kpenwmiach B OJJHOM W3 IITAMIIOB HA CIEIMaiIbHOI ompaBke. (puc.5) B CILIA
TaKasl TEXHOJIOTHSI MCIOJIb30Bajlach, HO ObLIa BBITECHEHA JINTHEM U JIPYTUMHU
6oJree BEICOKOTIPON3BOIUTEIFHBIMH TIpOLIeCCaMH. [2]

—

N

Puc.5.IIpokaTka KOJIECHBIX LIEHTPOB
B LITamMIiax.

U N \ 7

Y
RSN
% /‘“”'///////Q

B mocnenHue roapl aHaJOTUYHBIN TEXHOJOTMUECKUH MPOIECC aKTUBHO
pEKIaMUPYETCS HEKOTOPBIMH  3apyOekHbIMH (upMamMu. Tak, Hampumep,
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Hemellkas pupma «Tyssen Maschinenbau Wagner Dortmundy (I'epmanusi) mop
nasBanueM AGW (Axial Closed Die Rolling Machines) BblmycTiiia Ha phIHOK
JIMHEWKY MaIlIMH JJI pacKaTKHU 3ar0TOBOK B mITamnax. [25-27]

Jeramu, mosmyueHHble c momouipto mpouecca AGW, moMHMO HHBIX
MIPEUMYIIECTB UMEIOT BECbMa BBICOKYIO TOYHOCTh Pa3MEpOB U YIPOUHEHHBIH
TTOBEPXHOCTHBIN CIIOH, YTO TIOJOKHUTENBHO CKa3bIBaeTcs Ha UX pecypce. Kpome
TOTO, M3TOTOBUTEIN O00OPYIOBAaHUS TAPAHTHUPYIOT CHIDKEHHE SHEPTeTHUCCKUX
3aTpar, YMCHBIICHHE 00BEMa MEXaHHMUCCKOW OOpabOTKH 3a CUET CHIDKCHHS
MPUITyCKOB Ha O0OpabOTKy W BBICOKOTO KadecTBa IOBEPXHOCTH, A,
CIIEZIOBAaTENIFHO, W AKOHOMHIO MeTaima g0 25%. TexHonormdeckwii mporecce
3aKJIFOYAETCS B TOM, YTO MPEIBAPUTEIHFHO OCaKEHHYIO Ha IMPEcce 3ar0TOBKY
MIPOKATHIBAIOT HAa OKOHYATENbHYIO (POPMY M pa3Mepbl BO BPAIIAIOIIUXCS U
HaKJIOHEHHBIX JIPYT K Apyry mramnax. O0mas aehopmaiys oCymecTBIseTcs B
pe3yibTaTe JIOKAJIBHOTO, MOCIEA0BAaTEIFHOIO U MHOTOKPATHOTO BO3ACUCTBHS
LITaMIIOB Ha 3aroTOBKY, B pe3ylbTare 4ero nedopMupyemble Y4acTKH ee
MOJIBEPraloTCsl MOCIEJOBATEIBHOMY IyJIbCHUPYIOIEMY HarpyskeHuro. Taxum
00pa3oM, yMEHbIIEHHE KOHTAaKTHOW MOBEPXHOCTH, ITyJbCUPYIOIIUH XapakTep
HATPy3KH W W3MEHEHHE CXEMBI JCWCTBHS CHJI B 30HE odara aedopMariiu
OKa3BIBAIOT OOJBIIOC BIMSHWE HA M3MEHEHHE YCIOBHI KOHTAKTHOTO TPEHUS,
3HAUUTENBHO CHWXKAIOT YJEJIbHOE JAaBiieHWe W no3Boisiior B 10-20 pa3
YMEHBIIUTh TOTPEOHOE TEXHOJOTHUYECKOe ycmine. biaromaps HakIOHHOMY
MTOJIO’KEHUIO WHCTPYMEHT TOJBKO YACTHYHO KOHTAaKTHUPYeT C 3aroToBKoi. Ha
puc.6 mpuBeneHa cxema AeGOpPMUPOBAHKS U cXeMa odara aehopMaiud Mpu
packaTke B IITaMIax.

Puc.6. Cxema nedopmupoBanust U KOHQUryparus odara
nedopMaru
IIpU packaTke Ha MamuHax AGW

brnaropnaps HaKJIIOHHOMY TIOJIOXKEHHIO
HHCTPYMEHT TOJIBKO YaCTUYHO KOHTAaKTHUPYET C
3aroToBKoi. [lonm neicTBHEM Harpy3kW IOBEpXHOCTb
CONPUKOCHOBEHMSI ~ MHCTPyMEHTa W  3aroTOBKH
npuoOperaeT mapabonouanyro Qopmy. Benenctue
BpaIlCHUS HHCTPYyMEHTA obpasyercs MOJy—
napabonouaHbelii ouar medopmanuu. [lpu peanusanuu TakuX MPOIECCOB,
rIaBHOe  TpeOOBaHWE K  3arOTOBKE —  MHUHAMAIbHBIM  pa3HOBEC.
OpueHTHPOBOYHASI CKOPOCTH BpamleHHus mrTamiioB B mpomecce AGW — 200,
300, 500 00./ MuH, pa3roH u TOPMOXKCHIE — IUIaBHBIE. BpeMst IpoKaTKu 0HOTO
mgems — 10-20 cek., ooxkatme 3a obopor — 0,5-2,0 MMm. BeprukambHoe
yCcWiIde TIpH HW3TOTOBJCHUH u3nenuii auamerpom g0 1000 mm — 20 MH.
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TouyHOCTH U3AENHI BeCbMa BBICOKAs M 3aBUCHT OT TOYHOCTH MAacChl HCXOTHBIX
3aroTOBOK. [25-26]

VYcranoBkn AGW Juisi mpousBojcTBa (DIaHIEBBIX Mpoduield TuaMeTpoM
200-2000 mm ¢upma «Wagner Banning» (®PI) mpousBoauT u mocrapisieT
3aka3urkaM c¢ 1985 r. dupma—npousBoaUTENb MpeIaraeT JaHHbIM Ipouece U
paspaboraHHOEe €10 00OpyHZOBaHWE IS TPOM3BOACTBA HKEIE3HOIOPOKHBIX
KOJIEC M JIOKOMOTHBHBIX IeHTpoB. C y4€TOM TOro, YTO NPHMEHEHHE JUIs
packaTkn Ha arperatax AGW 3arotoBku, NOIYYEHHOM IyTEM IIOPE3KU
HETIPEPBIBHOINTOTO CIIMTKA Ha MHJIAX XOJOAHOW PE3KH, PaAMKAIbHO pPEIacT
BOIIPOC pa3zHOBeca 3aroTOBOK, CHmkas ero mo BemmunH 1,0...1,5 K,
ncnoip3oBanne mpouecca AGW i 3TOH Ienmd MOXKHO CUYHTAaTh BechMa
MHOT'000EIIAOIIHM.

[IepcnieKTUBHOCTD NAHHOM TEXHOJOIMM IOATBEP)KIAETCS €€ U TeM, YTO
U3BECTHAsl SIMOHCKas Koproparms «Sumitomo Metals» paspaborana aHa—
JIOTUYHBIA TexHoyoruueckuii mpomecc «SIRD» (Sumitomo Inclined Rotary
Dishing) crenmanbHO Ui MTPOM3BOJCTBA JKEJIE3HOAOPOXKHBIX Konéc. HoBbri
arperar yctaHoBiIeH Ha 3aBoje ¢upmbl B T. Ocaka u 3amymieH B 2011 rogy. O
BBICOKOM Ka4deCcTBe MNPOIYKIMH IIOJydaeMOW C HCIIOJIb30BAaHHEM IIpolecca
SIRD cBuaeTensCTByeT TOT (haKT, ITO HA 3TOM 000PYIOBaHUH MPEIIIOIaracTcs
B IIEPBYIO OYEpEb BBITYyCKATh KoJEca U CKOPOCTHOTO roesfa «Shinkansen».

Merton cdeponsmkHoi mTammnoBky npemiokeH B CCCP B 50-60—x rogax
MIPOIIIOTO BeKa JIeHHHrpaackuM m3ooperarenem A.H. CununueBbsiM. B EBpome
cepoaBIKHAS LITAMIIOBKA B TOCJEIHHUE T'OABI HMIMPOKO MPONaraHAHpyeTcs
mBeiinapckoit  pupmoit «Schmid». CymHocTh c(heponBIKHON ITaMIOBKU
COCTOUT B TOM, YTO OJHA M3 TOJOBUH IITaMIlia [OJy4aeT KPYrOBbIE
chepudeckue KoiicOaHUs, a pabodee IaBICHHUE TMPH OSTOM KoJcOaHHH
nepenaércss Ha MajJyl0 YacTh ITIOBEPXHOCTH 3aroTOBKH W Jedopmanusi eé
MIPOMCXOMUT TI0 NPUHIMIY TOPIIEBOM pacKkaTKH, HO 0Oe3 BpamieHHus o0eux
YJacTed ITaMIia U 3aroToBKY. [ TaBHOE oTimune c(hepoIBIKHOM IITAMITOBKH OT
npouecca AGW cocronT B TOM, 4TO IpH peanusanuu nporecca AGW oba
IITaMIla COBEPIIAIOT IPOCTOE JBIDKCHHE: BPAIIAIOTCS BOKPYI CBOMX OCEH,
HaKJIOHEHHBIX Jpyr K Jpyry, obecmeunBas OOKAaTKy 3aroTOBKH M Malylo
IoMmags KoHTakTa. Ilpm peammzamun chepoABIKHONW INTAMIIOBKH HIDKHHH
IITaMII HENOABM)KEH, a BEPXHMH INTaMIl BpaIlaeTcs BOKPYT OCH, KOTOpas
ONHCBHIBAET KOHMUYECKYIO, 110 OTHOIIEHHI0O K OCH HIDKHEro IITaMIa,
TPaeKTOPHUIO, TEM CaMbIM TaKXke oOecrieunBas OOKaTKy 3arOTOBKH M MalylO
TIOIIaAb KOHTaKTa. [27-29]

CdeponBmxkHbIil mpeccoBaresib (puc.7.) UMeEET BEPTHKAIBHYIO CTAaHHHY,
BHYTPM  KOTOPOHW  BBINOJNHEHBI  IOJIOCTH  JUIS  pa3MelmIeHUsl  JABYX
THAPOUMIMHIAPOB. ['TIaBHBIA TUAPOIMIMHAP 7 pa3MelleH B BepXHeH dYacTu
CTaHWHBI, @ BCIOMOTaTeIbHBIN THAPOIMINHAP 12 ycTaHOBIEH BHU3Y. Matpuna
2 CMOHTHpOBaHAa Ha CTaHWHE HEMOCPEACTBEHHO Haj BCIIOMOTATEIbHBIM
THIPOINUIMHAPOM. B cpeaHell WacTH CTaHWHBI pa3MelieH CQepoIBHKHBIN
MEXaHM3M, SIBIISIOIIUICS TTIaBHBIM pabodnM opraHoM mpeccosatensi. Kopmyc 6
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9TOr0 MEXaHH3Ma BBIMOJIHEH B BUJE KOPOOa C TOJICTHIMU CTEHKaMH, a BHYTpHU
KOpILyca 3aJIuTO Macllo.

Puc.7. KonctpykruBHas cxema
cepoABIKHOTO IIPECCOBATENS

B TaKOM KOHCTPYKTHUBHOM
UCIIOJTHEHUH KOPITyC MEXaHHM3Ma CITy)KHT
3aKpBITHIM ~ KapTepoM, B  KOTOPOM
obecrieunBaroTcsi OOWIBHAs CMaszKa M
OXJIAXJGHUE JeTajeii mpu padore. B
KopITyce 6 pa3MeIleHbl TIIaBHBIE IETAIN 1
3BEHBSI C(HEPOJBIKHOTO MEXaHH3Ma —
BOAWIO 9, dYepBAYHOE KOJIIECO CO
CTymuIen 8 u aBa depBaka 5. Bommio 9,
JKECTKO COEAWHEHHOE ¢ MOJIITAMIIOBOM IUIMTON 4, ¥ myaHcoH 10 oOpasyroT
BMECTE HCIIOJHUTENbHOE 3BeHO MeXaHu3Ma. KnHemaTudeckas och 3TOrO 3BeHa
UMeeT HaKJIOH 3° U mepeceKaeTcs ¢ TJIaBHON BEPTUKAIbHOM OChI0 MEXaHU3Ma B
uentpe cdepsl. Kopmyc 6 ocHalieH HalpaBIISIOIIMMH KOJIOHKaMH 3, a Ha €ro
3aJ{Hel CTOpPOHE CMOHTHPOBAHBI MEPEXOHAs IJINTA U JBA JNEKTPOIBUraTens,
UMEIOLIMEe COOCHOe coeauHeHne ¢ depBsikamu S5, CdepoaBmxHBINA
TIpeccoBaTeNb OCHAICH HHIAWBHAYaJbHBIM MacIOOJIOKOM M THAPOHACOCOM,
KOTOpBIe O0ecredynBaroT AeicTBHe THApOIUMHApoB 7 u 12. Ha pabouem
y4JacTKe OKOJIO TPEeccoBaTelNsi YCTaHOBJIEHBI YCTPOWCTBA, NMpeJHa3HauYCHHBIC
JUIL MEXaHHW3allMM BCIIOMOTATEIbHBIX OINEpalii 10 YKJIAAKEe U yIAJICHHIO
3arotoBok. B marpmme 2 mokasaHa neranb 11, moiyueHHas B pe3ysibTaTe
mramoBku [29]. Kak BHOHO W3 pHCYHKa, KOHCTPYKIHUS CQEPOIBHKHOTO
npeccoBarellss JO0CTaTOYHO CJO0XKHA, OCOOEHHO, €CJHM Y4YWTHIBaTh, 4YTO K
HITaMIIaM arperara JIO0JDKHBI ObITh HPUIIOKEHBI OOJIBIIUE YCHITHUSL.

Emé onHOM mNepcrnekTHBHOM Ui INPOU3BOACTBA OCECUMMETPUYHBIX
W3JIETIMI THIIa BaTOHHBIX KOJIEC M KOJIECHBIX LICHTPOB SBJISIETCS, HAa HAII B3TJISI,
TEXHOJIOTHS MO3JIEMEHTHOTO J1e(OPMUPOBAaHUs (TI03JIEMEHTHON LITAMITOBKH)
(puc.8). Texnomorus paspaborana MucTutyToM uépHOU Metamryprum HAH
Ykpaunsl u  HmwkHemHENpoBCKMM — TpyOONpPOKATHBIM  3aBOJOM  HM.
K. JImOknexta ®w  MOXeT OBITH  peajn30oBaHa B  CYNIECTBYIOIINX
KOJIECONIPOKATHBIX IexaxX. lIpenmMyIecTBOM [IaHHOW TEXHOJIOTHH SIBIISETCS
BO3MOXKHOCTh ~ IIPUMEHEHHME TaKOH  TEXHOJIOTMH B  CYLIECTBYIOIIUX
KOJIECONIPOKAaTHbIX  mexax. Ha  ¢opmMoBOouyHOM mpecce  IITaMIyeTcs
TIOJIHOMEPHBIN JINCK, Ha KOJIECOIIPOKATHOM CTaHe O(GOpMIISIOTCS Hapy»KHas U
OOKOBBbIE TIOBEPXHOCTH 000J]a M 3aTe€M Ha JIByXXOJOBOM BBITMOHOM INITaMIle
HEepPBBIM XOJOM B IITaMIIaX 3a)KUMaeTcs JUCK W, MPU 3a)KaTOM IITaMIIaMu
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JIICKE, BBIMOJHSIIOT (OPMOBKY CTYMUIBI MYTEM BHEIPEHHS HPOLUIMBHOIO
nyaHncoHa. OTBepCTHE B CTYNUIE MPOMIUBAIOT HAa OTIEIHHOM MPOIIMBHOM
mpecce (cm.puc.9). [Ipu TakoW TEXHOJOTHH MPEIYyCMATPUBACTCS IOTyYCHHE
0oyiee TOYHBIX TO pa3MepaM M KOH(MUTYpalUu AWCKA M CTYIHIBI U3ICIUH,
OoJee TIATETBFHOE 3aII0JIHEHIE BCEX JACTaNeH MOIOCTEH I TaMITOB.

Puc.8. Cxema nosneMeHTHOTO
JIe(OpPMHUPOBAHUS 3aTOTOBOK
[PH TIPOU3BOJICTBE KOJIEC

T

7///’\\\\\

\\“\\
g \

S
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Puc.9. Cxema nosneMeHTHO# nedopmanuu Koiéc B
NPUMEHEHHH K CYIIECTBYIOIIUM IIeXaM

BrimonHeHHe Ha KOJIECONMPOKATHOM CTaHe
TOJBKO OOKaTKM 00072 C LENBI0 MONTyYeHHS
TpeOyemoro mpodmisi, 0e3 pacKaTKHd 110
JUaMeTpy,  TO3BOJsIeT  M30aBUTBbCA  OT
HUMEIOIIMX MECTO B HACTOAIIEE BPEMs TaKHX
JIe(eKTOB MPOKATHOTO TMPOUCXOXKICHHUS, Kak
OKCHCHTPUCUTET CTYIIUIIbI OTHOCHUTCIIBHO
06oa, pe3kuil mepexoa OT IITaMIIOBaHHOW K
MIPOKaTaHHOW YacTH JUCKa, IIEPOXOBATOCTh AMCKA Y 00074, TUIEHBI M 3aKaThl
Ha oboze, SBISIONINECs CIEICTBUEM PAaCKaTKH JHCKa Ha cTaHe. He BbI3bIBaeT
mpo0JieM IMoJIy4eHHe IUCKa C MEepeMEHHOH, paBHOMEPHO yMEHBIIAIOMIEHCS K
00omy, TommuuHON U mo00# KoH(urypannu. Kpome Toro, Takas TEXHOJIOTHS
MEHee UYyBCTBHTEJbFHA K PAa3HOBECY 3aroTOBOK, KOTOPBIM HEW30EKEeH Ipu
WCIIOJIb30BAHUH CIUTKOB, OTJINTHIX B M3JIOXKHUIIBI M pa3pe3aHHbIX HA 3aTOTOBKA
Ha CJIMTKOPa3pe3HbIX cTaHKax. IIpakThdeckn Bcs NedeKTHas IEHTpaabHAs
30Ha 3aroTOBKM I[OJHOCTBIO TIONaJaeT B BBIIABKY. BakHbIM (akTopoM
TIOBBIIIICHUS] KadecTBa KOJEC SBJIAETCS YCTpaHEHHE OTIEIBHOTO IIpolecca
BBITHOKM Aucka. [Ipu ctaHnapTHOW TEXHOJOTWY BHITMOKA JUCKa BBITOJIHICTCS
IIOCJIE BCEX IIPECCO—IIPOKATHBIX OIEpaluil IIpU INOHMKEHHOM TeMIepaType
JUCKa, 4YTO MNPHUBOAUT K YBCIWMYCHUIO OCTATOYHBIX HaHpH)KCHI/Iﬁ B MCTAJlJIC
JUcKa. OJTa TEXHOJOTHs OnpoOoBaHAa Ha HECKOJNbKHX IapTUSX KoOJECc B
YCIOBUSIX ~ JAEHCTBYIONIETO  KOJECONPOKAaTHOIO  Iiexa M IoKasaia
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YAOBJIETBOPUTECIIBHBIC PE3YJIbTATBL: JOCTAaTOYHAsA TOYHOCTHL  BBINIOJTHCHUA
pa3sMepoB CTYMHIBI, JWcka W 00013, OTCYTCTBHE JAC(PEKTOB IPOKATHOTO
MPOUCXOXKACHUA. 3aMepeHHOe ycwine (POPMOBKH MOJTHOMEPHOTO IHUCKa HE
npesbiaio 84 100 MH, ycunue dopmosku crynuist 4 350 MH. [30]

3akJouenue. Ananus W3BECTHBIX croco0oB MIPOU3BOJICTBA
JKEIE3HOJOPOKHBIX KOJIEC TIOKa3ald, 4YTO KaXKABI BapHaHT WMEET CBOH
JMOCTOWHCTBA W HemocTaTKW. [loka3aHO, YTO TEXHOJOTUS TIORIIEMEHTHOTO
nepopmupoBaHusS  (IOAIEMEHTHOW  IMITAMIOBKHM) Ui TPOHW3BOJICTBA
OCECUMMETPUYHBIX H3JEIUIl THUIIAa BArOHHBIX KOJEC M KOJIECHBIX LEHTPOB
SIBIIIETCSI TIEPCIIEKTUBHOW W MOXET OBITh peaylM30BaHa B  YCIOBHAX
JIEHCTBYIOMNX 1IeX0B. Takas TeXHOJIOTHS ONpoOOBaHa Ha HECKOJIBKUX MaPTUIX
KOJE€C B YCIOBUSX JEUCTBYIOIIET0 KOJIECONMPOKATHOTO IleXa M IoKa3ala
YAOBJIETBOPUTEIILHBIC PE3YJILTATEI.
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Cmambs pekoMend08ana Kk neuamu
Kano. mexH. Hayk JLI . Tybonvyesvim

B.M. Ky3omiues, O.H. Ilepkos

Bupo6uunTBO ocecuMeTpUYHMX BUPOOIB MeTOAaMH 00POOKH METAJIIB THCKOM.

[MpoaHani3oBaHO TEXHOJOTII BHUIOTOBJICHHS OCECHMETPUYHHMX BHPOOIB MeTomamMu
00poOku MertanmiB THCKOM. [loka3aHO mepeBard Ta HENOJIKM KOXKHOTO BapiaHTY.
HaBeneHo TexHOIOT1UHI CXeMH, 3aCTOCYBAaHHS SKUX MOXIIMBO B YMOBaX AilOYHX LIEXiB.
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