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Abstract

This paper describes specifics of some modern processes used for copper wire production instead of traditional
wirebars rolling technology. Depending on the principle of manufacture, these processes can be classified into two
groups: obtaining wire with matched casting-rolling procedures (CCR CONTINUUS PROPERZI, SCR SOUTHWIRE,
CONTIROD SMS-MEER) and obtaining wire with only casting operation (UPCAST OUTOKUMPU). Each process is
provided with a general description and principal scheme of installation. The data about assortment, capacity and

share of world output are also given.
1. U3 ucropun Bompoca

Jlo wnawama 50-x romoB MeaHas KaTaHKa
MIPOU3BOJMIIACE MCKIIIOUHUTENIIBHO METOAOM Tropsiueit
MIPOKATKN BalepOapcoB — MPSIMOYTOJBHBIX CIMTKOB
JIMHOM OKoso 1 M M Maccoil, BapbuUpyIOLIEHCS B
npeaenax 85 — 120 kr, Ha MNONXyHENPEPBIBHBIX U
HETIPEPHIBHBIX ~ COPTOBBIX  cTaHax. lloxydeHHyIO
KaTaHKy IIOJBEprajd TpPaBICHHIO B BaHHAX C
pacTBOPOM  CEpHOH  KHCIOTBI  JUIi  yJalleHUS
MIOBEPXHOCTHOTO OKHCICHHOTO CJIOSI, IIOCTE Yero
KOHIBI OYXT COCAMHSUIUCH MOCPEICTBOM KOHTAKTHOM
cBapku [1].

MHorouuciaeHHbple MpoOIeMbl  oOecTeyeHust
TpeOyeMoro KauecTBa KaTaHKH, MPOM3BOAMMOII IO
JTAHHOM ~ TEXHOJIOTHH, K  KOTOPBIM  OTHOCSTCS:
MOBPEXJICHNSI MECT CBapKH, NMPHUBOISAIINE K OONBIION
BEPOSITHOCTH OOpBIBA MPOBOJIOKK TIPH TOCIEAYIOIEM
BOJIOYEHHH, MaKpOJIHMKBAIMS 110 BCEH JJIMHE KaTaHKH,
Mablit BEC MOJTy9aeMbIX OyxT, HU3Kast
MIPOM3BOJIUTENBLHOCTD, — TIOBBIIICHHBIE  JHEPro- M
pecypco3aTparsl, HE MOIJIM OBITh PEIICHBl B paMKax
CYIIECTBYIOIIETO TEXHOJOTHYECKOTO TPOLEcca BBULY
€ro JUCKpPETHOTOo xapakrepa [2].

Ilouckn HOBBIX  BBICOKOIPOM3BOAMTEIBHBIX
croco0OB MPOU3BOACTBA KAaTaHKH, B COBOKYITHOCTH C
MIOCTOSIHHO pAacTyIIMMH TpeOOBaHMAMH K KayecTBY,
NPUBENIN K HIEE COBMELICHHUsS IIPOIECCOB JIUTHI M
MIPOKATKH B €JIMHBIA TeXHOJIOrHUecKuii arperat (JIITA).
OMNBITHO-KOHCTPYKTOPCKHAE  PabOTBIl 10  CO3JaHUIO
MaIIMHBI HETIPEPHIBHOTO JINTHSI, CIICIIHAIN3NPOBAHHOTO
NIPOKATHOTO  CTaHa,  IIPOBOAOK,  CMAaTHIBAIOLINX
YCTPOMCTB, a Takke CHCTEM aBTOMAaTHYECKOTO
MOHHTOPHHTA W YIPABICHUS IPOIECCOM BEIHNCH B
passbix crpaHax (B Tom umcie u B CCCP) HaunHas ¢
50-x romoB. B TO ke Bpems NOPOBOIUIUCH
HCCIICIOBAaHUS BO3MOXKHOCTH TIOJNyYEHHS KAaTaHKU C
HCTIOIB30BaHUEM TOJBKO MPOIIECCa JIUThS, YTO TOJIKHO
OBUTO YMEHBIIUTH CTOMMOCTb YCTAHOBKH M CIENATh ¢
peHTa0eIbHOM npu HeOOoIBIINX o0bemax
IIPOM3BOJICTBA KaTaHKH. Pe3ynbpTaToM 3THX padoT cTa
MYCK B OKCIUTyaTallMI0 YCTAHOBOK, OTJIMYAIONIUXCS
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Ipyr ~ OT  Jpyra  WCIOJHEHHMEM  OCHOBHBIX
KOHCTPYKTHUBHBIX 3JEMEHTOB W MPUHIUIOM BEACHUS
TEXHOJOTHYECKOT0 IIpollecca, IO KOTOPOMY  HX,
COIJIACHO CKa3aHHOMY BBIIIE, MOXHO HMOAPA3AENUTh Ha
TPOLECCHI MOy YCHUS HETIPepBHIBHO-
nepopmupoBanHoit (CCR CONTINUUS PROPERZI,
SCR SOUTHWIRE, SMS-MEER CONTIROD wu ap.)
n HemnpepsiBHO-HTOW Katanku (UPCAST u mp.).
HexkoTtopble mpo1ecchl NpoaHaM3HPOBAaHbI HIKE.

2. IIponecc CCR CONTINUUS PROPERZI

Iporece HenpepsiBHOTO JUThsA-ipokatkn CCR,
MEPBBIA MATEHT HAa KOTOPBIA OBLI 3apETHCTPHPOBAH B
1947-om rony B Utanuu, u3HavanbHO pa3padaThIBANICS
KOMITaHUEH CONTINUUS PROPERZI JUTSt
W3TOTOBIICHHUS TPOBOJIOKM W3 TaKHX JIETKOIUIABKHX
METaJUIOB KakK cBUHel U MuHK. B 1949-oM roxy oH ObLI
auanTHpPOBaH I TPOM3BOJCTBA  KAaTaHKH W3
ATIOMUHUS U €r0 CIUIABOB. [IepBBIMU MOKYTATEISIMHU
ycranoBok PROPERZI cramm xommanmu IMPERIAL
CHEMICAL INDUSTRIES (AHTTHA),
MONTECATINI (Uranust) u PECHINEY (®panuus).
JanpHeliue uccienoBaHUs NPUBEIM K CO3JaHUIO B
1964-m romy aunanormunbix JIIIA s mpousBOICTBa
MEIHOW KaTaHKH, KOTOpPbIe OBUIM  IMOCTABJICHBI
xomnannn SOUTHWIRE (CIA) u Ha TamkeHTCKuUi
kabempHBI 3aBon (CCCP) [3]. C tex mop Bo BceM
MHpEe B dKCIUIyaTaluio ObUIH 3amymieHsl oonee 30-Tu
YCTaHOBOK, IPOHM3BOIHUTEIBHOCTEIO, BapbUPYIOMICHCS
oT 5 10 35 ToHH B yac [4].

B macrostmee Bpems mons mporecca CCR B
obmeM o0BeMe TIPOHW3BOACTBA MEIOHON KaTaHKH
cocraBisieT okoido 5 %. B Poccunm ycraHOBKH
PROPERZI ycranoBiaensr Ha 3aBomax Kamkar
(Kamenck-Ypanbckuii, mnpousBoauntensHocts 11000
ToHH B rox) 1 Hankat (Hanpumk, mpon3BOANTEIEHOCTh
11000 TouH B TOA) [5].

[MpuHUMOMANbHAS — CXeMa  «KJIACCHYECKOTO»
JITIA, konctpykumun PROPERZI npusenena Ha puc.l

[6].
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Puc.1. IlpuanunuansHas cxema JIITA xonctpykuun PROPERZI: 1 — pacinaB meny; 2 — MHIYyKIMOHHAS TeYb; 3 —
OrHeynopHasi Tpy0a; 4 — pa3IMBOYHBIH KOHTEHHED; 5 — IUTEHHOE KOJIeco; 6 — HATSHKHOE KoJleco; 7 — JIeHTa; 8 —
JIBUTATEINb; 9 — cucTeMa rmepenaToYHbIX MEXaHn3MOB; 10 — HelpephIBHO-HTAas 3aroToBKa; 11 — crimmpl; 12 — mpoBoakw;
13 — npoxatHBIN cTaH

Pacruias Meau 1, [10JIy4aeMBbIil B
WHAYKIOMOHHOH TeYd 2, MO OTHEYNmopHOH Tpybe 3
[O/IaeTCsl B PpA3JIMBOYHBIA KOHTeHHep 4. MainHa
HETPEPHIBHOTO JIUThS COCTOUT U3 JIBYX BpAIIAIOIINXCS
KOJIEC: JINTCHHOTO 5 W HATSHKHOTO 6, OXBaThIBAGMBIX
nenroit 7. Ilo obomy aMTEHHOro Kojeca BBIIOJIHEHA
KaHaBKa (IIOKa3aHa ITyHKTHPOM), CTEHKH KOTOpOH B
COBOKYITHOCTH C JICHTOM 0Opa3yIOT KpUCTAJUIM3aTOpP.
Bpamienne  nuTeifHOro - Komeca  OCYIIECTBILIETCS
JIBUTAaTeNeM & dYepe3 CHCTEeMy IIepeJaTOYHbIX
mexanu3MoB 9. Ilomawa oxnakmaromied >KHJIKOCTH,
oOecrieunBaronias KpUCTA/UIM3ALMIO  paciulaBa M|
(dopMHupoBaHHE HEMpPEPHIBHO-MUTOW 3aroToBku 10,
OCYULIECTBIJIACTCS uyepe3 MoyocTH cnui 11 juteitHoro
koneca. IlomydeHHas 3aroToBka depe3 CHUCTEMY
MPOBOJOK 12 momaercss B HENPEpbHIBHBIN MPOKATHBIN
ctad 13, cocrostmuii u3 13-TH TpexBaJIKOBBIX KieTeil
(kaauOpoBKa TPEYroJIbHUK — Kpyr). B HacTosmee
BpeMs CTaHIApTOM KOMITaHUHU SABIISIETCSA
HCTIONB30BaHUE JBYXBAJIKOBBIX paboumx KieTed c
nuametpoM BajkoB 180 — 400 MM B uepHOBOH u
TPEXBAJIKOBBIX C AuamMeTpoM BajkoB 180 — 270 mMm B

grctoBoit rpynme. OOmmiee KOMUYECTBO — KieTel
Bapbeupyertcs ot 8 go 15 [7].
HemocpenctBeHHO 3a  TPOKATHBIM — CTAHOM

YCTAQHOBJICHA JIMHHUSI OXJIAXKICHUS W  OCBETICHUS
KaTaHKH, COCTOSIAasi H3 TPyObl, BHYTPH KOTOPOM
MUPKYJIAPYET COuUpTOBOM pactBop. CoHPT Takke
MPUMEHSETCS B KAuyeCTBE OJHOTO U3 KOMIIOHCHTOB
9MYJIbCUH, UCIOJIB3yEMOU MPHU MPOKATKE. 3aBEPIIAIOT
MPOIIECC U3rOTOBJICHUS KATAaHKH OIEpallMi HAHECCHHSI
BOCKOBOTO 3all[UTHOTO TOKPHITUSI M CMAaThbIBaHHE B
oyxtsI [7].

CopTaMeHT MNpPOAYKIIMH, BBIMTYCKAEMOW IO
texHosorun CCR — kataHka nuameTpoM ot 8 10 24 MM

[4].
3. Iporiecc SCR SOUTHWIRE

IIporiecc SCR Obl1 paspaboTaH KOMIIAHUSIMHU
SOUTHWIRE u WESTERN ELECTRIC B 1964-om
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rogy Ha ocHoBe ycraHoBkm PROPERZI, B koTtopyio
ObUTH BHECEHBI CYIIECTBCHHBIC KOHCTPYKTHBHBIC
n3Mmenenus. [epsoiid JIITA 115 nmpousBoacTBa MEIHOU
katanku koHCcTpykuun SOUTHWIRE nauan paGoty B
ropone Kapponron (CIHIA) B 1965 roay [8]. Ha
CETOJHSIIHUA JeHb B MHUpe (QYHKIHOHUPYIOT 79
ycranoBok SOUTHWIRE npou3BoaurensHOCTBIO OT
37500 mo 353800 ToHH B rox [9], a KomM4eCTBO
MIPOU3BOIMMON Ha HUX KaTaHKH cOcCTaBisieT Ooxee 50
% MHPOBOTO 00BeMa €€ M3rOTOBICHU [5].

B Poccun YCTaHOBKH SOUTHWIRE
9KCIUTYaTUPYIOTCS Ha mpexnpustusx Onkat (Mocksa,
npousBoxuTenbHOCTh 150000 ToHH B TOx), Tpanckar
(Cankt-IletepOypr, npomsBoaurensHOcTs 60000 TOHH
B rox), Pockat (Ps16unCK, npoussogutensHocTs 79000
ToHH B Trox), HM3 (Bemuxuit Hosropon,
npousBoauTenbHocTh 92000 TOHH B Toxm), KMDO3
(KpimuteiM, npousBoautensHocTs 100000 TOHH B rof)
[10].

[TpuniunuansHas cxema YCTaHOBKH
SOUTHWIRE mms mpowmsBoicTBa MEIHOH KaTaHKH
npuBeaeHa Ha puc.2 [11].

MenHble KaTogsl IMOCPEACTBOM  CKHIIOBOTO
MOJbEMHUKA 1, 3arpyXaloTcsi B BEPTHKAJIbHYIO
IUTaBWIbHYIO medyb 2. OOpa3yroomiuiics paciiiaB Io
pa3IMBOYHOMY >KenoOy 3 mopjaercss B pa3gaTOUYHYIO
neds 4, ¥ U3 He€ — B MAIIMHY HEIPEPHIBHOTO JIUTHA 5,
KOHCTPYKTHUBHO OTJIMYAIOLIYIOCSA OT ONHCAHHON BBIIIE
mammuael PROPERZI  Hamuyuem  BcecTOpOHHEH
CHCTEMBI OXJIQXKJICHHSI pacIllaBa B KPHCTAJLIM3AaTOpPE U
MEXaHW3MOM HATSDKEHHUS JICHTBI, COCTOSIIIUM U3
pommkoB. Ilocme mnpenBaputensHOl 00paboTkHM B
MalllMHE TIOJ'OTOBKHM 6, 3aKIovaroleiics B oOpeske
OCTPBIX KPOMOK M  YAQJIEHHH IOBEPXHOCTHOTO
OKCHJIHOTO CJIOSI, 3aTOTOBKA ITOJIACTCSI B HETPEPBIBHBIH
mpokaTHeii  cran 7.  Ilocnemnue — omepaunuu
TEXHOJIOTHUECKOTO  TIpoLecca: OCBETJICHUE U
HAaHECEHHUE 3aIIUTHOTO TOKPHITHS OCYIIECTBISIOTCS B
MalliiHe OKOHYaTeIhbHOW 00paboTke &, mocie uero
TrOTOBasl KaTaHKa CMaThIBAETCS B OYXTHI MOTAJIKOH 9.



NSOROEOROR

Puc.2. TlpunnunuansHas cxema yctanoBkd SOUTHWIRE: 1 — ckunoBblii OBEMHUK; 2 — IUTABWIbHAS TICUb;
3 — pa3IMBOYHBIN JKEJI00;
4 — pa3gatovHas Mevb; 5 — MalIuHa HEMTPEPHIBHOTO JTUTHS;
6 — MaInMHa MOATOTOBKH;, 7 — IPOKATHBIN CTaH;
8 — MammHa OKOHUYATEIbHOI 00padoTkm; 9 — MoTaKa

CopTaMeHT pOIyKIINH, BEITycKaeMol o TexHonorud SCR — karaHka nuametpoM ot 8 1o 25 mm [12].

4. IIportecc SMS-MEER CONTIROD

IMpouecc CONTIROD, Obut co3man BHawaie
1970-x ronoB  ¢upmamu HAZELETT  STRIP
CASTING CORPORATION (CIlIA), MHOOLEN
(benbrus) u KRUPPINDUSTRIETCHNIK
(I'epmanusg), u BrnocieactBud B 1999-om roxy
meperiel B pacrnopsbkeHne konmepna SMS-MEER
moce CIASTHUS KOMTIaHAH KRUPP u
MANNESMANNDEMAG, u elle I03XKe
MANNESMANNDEMAG u SMS

SCHOLE MANNSIEMAGAG. [epBas
YCTaHOBKA, YCTAHOBJICHHAs Ha MeETaLUTypruueckoM
3apoge kommanuu MHOOLEN B 1973-m rogy,

2

N\

oOnagana TpPOM3BOMUTEIBHOCTRIO B 157500 ToHH B
ron. B 1976-om romy kommaHusi co3jiajia BTOPYIO
YCTaHOBKY MPOU3BOAUTENBHOCTHIO 204900 TOHH B TOJ
[8]. CoBpemennbie ycranoBku SMS-MEER o6nanator
npousBoauTeNbHOCTHIO OT 30000 mo 400000 ToHH B
rog [13], obecneumBas BBIMyCK 27 % MHPOBOTO
obbema MenHo# kataHku [5]. B Poccum ycraHoBka
SMS-MEERyskmmonupyet Ha npeanpusatuu Kartyp-

WuBect (Bepxusist [Ieimva, TpOW3BOIUTEIHHOCTD
280000 ToHH B roj).

[puHIMnManpHass cxXemMa YCTaHOBKH SMS-
MEERmnpusenena Ha puc.4.

o

[ 1ennr

[ii]

1\ ] //// //// 4[ T{; .

*

Puc.4. [TpunnunuansHas cxema yctaHoBku SMS-MEER: 1 — ckumoBsiii mogseMHHEK; 2 — TUIaBUIIBHAS 11€9b; 3 —
Pa3JIMBOYHBIN keJ00;
4 — paznaTtodHas 1evb; 5 — MalliHa HETPEPBIBHOTO JIUTHS;
6 — MaIMHa MOATOTOBKH;, 7 — MPOKATHBIN CTaH;
8 — mamHa oKoHYaTeIbHON 00paboTKy; 9 — MOTaNKa
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OCHOBHBIE CTPYKTYPHBIE YaCTH YCTAHOBKH
SMS-MEER, ux QyHKIMOHANRHOE Ha3HAYCHHE, a
TaKKe MPUHITAIT BEJCHHS TEXHOJIOTHYECKOTO Tporecca
B LEJOM aHAJIOTWYHLI ONMCAHHBIM  BBINIE IS

ycranoBku SOUTHWIRE. I'maBHOE OTIMYHE COCTOUT
B KOHCTPYKIIMU MalIWHBI HEIPEPHIBHOTO JINTHS, CXeMa
KOTOpOil mpuBeneHa Ha puc.5. Pacmma meau u3
KPHCTaJUIU3aTop,

KoHTeliHepa 1 mocTymaer B

GbopMHUpyeMBbIii AByMS BpPAIAOIUMHUCS CTaJbHBIMH
JEHTaMH 2 W JBYMS BpAIAlOMIAMHUCS LEmsIMH 3,
CHa0)XEHHBIMH CMEHHBIMH OpOH30BBIMH  OJIOKaMH.
Cucrema pommkoB 4 obecrednBaeT KOMIICHCAIHIO
YCaAKd TpH KPHCTAUIM3ALMH HENPEPHIBHO-TUTOH
3arOTOBKH 5.

Puc.5. IlpuHunnuansHas cXxeMa MaluHbl HelpepbiBHOTO MuThst HAZELETT:
1 — koHTeliHep; 2 — cTambHAas JICHTA; 3 — [eNb; 4 — KOMIICHCHPYIOIINE POJINKH;
5 — HempepBIBHO-THTAsI 3aTOTOBKA
CoprameHT npoaykuny, Beimyckaemoit o texaoorud CONTIROD — katanka quamerpom ot 8 mo 23 mm [13].

5. IIporrecc UPCAST OUTOKUMPU

BnepBble mporecc MPOU3BOJACTBA  MEIHOM
KaTaHKH C WCIOJB30BaHUEM YCTAHOBKU BOCXOJSILETO
BeptukaigbHoro nuthss UPCAST Obut anpoOupoBan u
BHenpeH B komnannu OUTOKUMPU B nauane 1970-x
rogoB [8]. B Hactosmee Bpemssi 10 5% MHUPOBOTO
MIPOU3BOJICTBA MEIHONW KaTaHKU OCYILIECTBISETCS C
HCIOJIB30BaHUEM JTAaHHOTO TEXHOJIOTHYECKOTO
nporecca [5], mpH  3TOM  MPOHM3BOAUTEIBHOCTH
yctaHoBok coctaBisier ot 2000 mo 14000 ToHH B

1 3 2 4
el
==
: g3 ’

Pamenl
4’—'

rox [14].
Oco6ennocteio mporecca UPCAST  sBnsercs
MOTyYeHHE KaTaHKH Tpebyemoro JaMeTpa

HUCKIIIOYUTENLHO OTepalueil JUThsi U KakK CIeJCTBHE,
TOSIBJISIETCSI BO3MOYKHOCTh TPOM3BOJCTBA KAaTaHKH W3
OeckucnoponHoit mMenu. [IpuHumnuaneHas cxema 12-
™ py4YbeBOH YCTaHOBKH OUTOKUMPU
npousBoauTenbHOCTEI0 10000 TOHH B roj mpuBEAcHA
Ha puc.6 [15].

6 7

Puc.6. [lpunnunuansHas cxema 12-tu pyuseBoit ycranoskun UPCAST:
1 — xaroxsr; 2 — MHAYKIIMOHHAS 11€9b; 3 — TPAHCIIOPTHOE YCTPOHCTBO;
4 — pa3nMBOYHBIN KeJI00; 5 — pa3naTovHas neyb; 6 — KPUCTAIIIN3aTOPEI;
7 — HaMOTOYHBIE YCTPOUCTBA

Mennsie kaToapl | moaBepraroTcs IUIaBKE B
WHIYKIIMOHHOW Teun 2. 3arpy3ka KaToJOB B TieYb
OCYILECTBIISAETCS MIOCPEACTBOM HOBOPOTHOTO
TPaHCHOPTHOTO ycTpolcTBa 3. PacruiaB U3 miaBUIIbHOU
eyl MO pa3IMBOYHOMY XKeno0y 4 HenpepbIBHO
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nojaeTcsi B pa3faTouHyio nedb 5. PazmaTounast neun
COCTOMT U3 JIBYX COOOIIAIOIIUXCS MEXIy Cco0oi
KaMep: MEHBIIeH — I prueMa paciuiaBa u 0oibIei —
JUTSL TUThSI KaTaHKU. PacruiaB HENpephIBHO MOAAETCS B
BOJOOXJIQXK/Ia€MbIe  KPUCTAJUIU3aTOPbI 6, rae



MIPOUCXOOUT €ro 3aTBepAeBaHHE C 00pa3oBaHHEM
HETPEPHIBHO-IUTON KaTaHKKM U €€ Toceayromiee
WHTCHCHUBHOE OXJTaXK/ICHUE. WnpuBuayansHbIe
HAMOTOYHBIE yCTpoWcTBa 7 (QOPMHPYIOT OYXTHI
FOTOBOM KAaTaHKH.

CopraMeHT TPOAYKIWH, BBITYCKAEMOH TIO
texnonorun UPCAST — kartanka muamerpoMm ot 8 1o
25 MM [14].

6. BeiBobI

TakuM 00pa3oM, BBIABICHO, YTO pa3BHTHE
METOJIOB NPOU3BOACTBA MEAHOM KaTaHKHU MPOUCXOAUT
[0 JByM OCHOBHBIM HANpaBICHUSAM: MEPEX0]
MOJHOCTBIO  HAa  JHUTCHHBIE  TEXHOJOTHH,  HE
MPEATIOIaraomye MPUMEHEHHE TOpSYeld NPOKaTKH |

COBMEIICHWE MPOLECCOB  PA3IMBKH C  TOpsUEH
COPTOBOM MPOKATKOM.
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