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MCTOPUS PA3BUTHA ITOPOIIKOBOM METAJIJIYPTUY HA TAMATHBIX MEJIAJIAX

BBeaeHue

Bompocbl ucTOpUM pa3BUTUS MOPOIIKOBOM MeTaJJIyprud Bcerjia akTyajJbHbl. MHorue
106ueHble KOHPEPEHIIUU 3aTParuBalT 3TH acneKThl. TeM 6oJiee, 4TO BO3PaCT TOJbKO MPAaKTUUYECKOU
NOPOLIKOBOM TexHoJsioruu 6osiee 200 seT. PasnuuHble MeponpuaTHsA (CMMIO3UYMBbl, NaMsSTHbIE
YTEeHUSs), JOCTHKEHUS IPEANPUATUNA U OpraHU3alMi OTPa)KeHbl Ha MeiaJisiX, U3rOTOBJIEHBIX METOIOM
MOPOIIKOBON MeTa/lypruu. OOGbIYHO MeJa/id W3 TMOPOUIKOB U3TOTABJHBAKTCA MYyTEM XOJIOJHOU
YyeKaHKH NpoduJs Ha Ipecce HU3 MpeJBaPUTENbHO CIPECCOBAHHONW W CIEeYEHHOW MOPOUIKOBOMU
3aroToBKHU. [lJ1s1 U3roTOBJIEHUSI MeJlasield HanboJiee 4acTO MCI0JIb3YIOT CcIyiaBbl HAa ocHoBe Fe u Cu. [Ipu
3TOM cJjie/lyeT OTMETUTb, YTO TEXHOJIOTUM U3TrOTOBJEHHWU METa/JIONOPOIIKOBLIX MeJasel
Pa3HO06pa3Hbl U HEMPEPBIBHO COBEPIIEHCTBYOTC.

HUcTopuyeckKkue Bexu

OcHOBBI MeTo/la MOPOIIKOBON MeTasnypruu 3anoxeHnsl [1.I. Co6oneBckuM u B.B. Jlro6apckum
[1]. HayaThiil UM BBINYCK MOHET M3 ry64aToM MJIaTHHBI B 1827 r. 3aKpenuJ NIpUOPUTET PYCCKON HAyKU
B JleJie CO3/IaHUsl TEXHOJIOTHYECKHUX OCHOB MeTo/ia. B uecTh aToro cobeiTus B 1977r. B KueBe npoien
MexAyHapoHbIH CUMIIO3UYM U BblNyllleHa NaMsITHas MeJlajb U3 nopouika (puc.1).

Puc. 1. Meganb B yecTb 150-1eTHsa Puc. 2. [lamsAiTHass MeJaJib B 4eCThb CTOJIETHUS
MOPOUIKOBOM MeTa/I/Iyprur co fHs poxaenus M. 10. banbuinHa

Ha sTOM cMMno3uyMe BBICTYIIMJIM U3BECTHble yY€Hble U crnenuaauctol u3 CoBerckoro Corsa
(O. Pomam, I'. Bunorpapgos, I'. Cepatok), ABctpuu (P. MaxeHasnk), Beniuko6putHuu (P. [J3Buc), AnoHuu
(T. KaBakuTa) ¥ Apyrux cTpaH [2].

B Hacrosime BpeMss MHUPOBOE MPOU3BOJCTBO IMOPOLIKOB MeTa/JIOB, CILJIaBOB U
MeTaJIJIONOL00HbIX COeJUHEHUH MTpeBbIlIaeT 1,5 MJIH.TOHH B roJ, a U3/jeJIMi U3 HUX COCTaBJIsIET OoJsiee
700 ThIC.TOHH. 3a MoOcAefHUe TPUALATH JIET €eXeroAHbld MNPUPOCT MNPOAYKLUUU TMOPOIIKOBOU
MeTaJ/ZIypruu COCTaBJIsI B cpeiHeM 6-8 %, gocTuras B oTAeabHble nepuoabl 10-15 % [3].

[lopowmikoBasi MeTa/UIyprusi- 3TO Ta 00J1aCTb, rJe Haubojiee TECHO CIJIETeHbl Hay4HbIe
JOCTIKeHUsI U 3pdeKTUBHbIE TeXHOJIOIMYeCKUe pelleHus. Bosiblyo po/ib B pa3BUTHUU MOPOIIKOBOU
MeTa/JIypruy BHECJU MHOTHE BUJHbIE yUéHble, cpean KoTopbix M. baabmuH, C. Kunapucos, O. Pomas,
10. Jopodees, I'. KganoBuy, B. [lepesnbman, B. Ckopoxon, B. llart, I'. Xay3Hep, ®. AlizeHK0/Ib06 U
MHOr'ue, MHOTHe Apyrue [4]. HekoTopble U3 HUX 3alevyaTseHbl Ha NaMATHbIX Medansax. OfHA U3 HUX
BhINyleHa B yecTh M.I0. BanbimuHa (puc. 2).

Kak MeToj 06paboTKH MeTa/JI0B (CHavaJsla »eJie3a, a 3aTeM TBEP/bIX CIJIAaBOB), MOPOLIKOBas
MeTaJLIyprus, 6yy4d JpeBHUM MeTOJ0M, U B HAlllM JTHU He yTpaTU/Ia cBoel 3HauuMocTu. OJHaKo Mpu
COBPEMEHHOM ypOBHE Pa3BUTHUS TEXHUKH, KOTJa CTajJo BO3MOXHbIM ILJIaBUThb BCe 6e3 UCKJIIYeHUs
MeTaJlJIbl, Ha MEepPBbIM MJIaH BBIJBUHYJUCh 3KOHOMUYHOCTb METOJA U YHUKAJBHOCTb IMOJIyYaeMbIX
MOPOILIKOBBIX MaTepUaJJoB U U3JeJNUM.

JuHaMU4HOe pa3BUTHE MOPOILKOBOW META/LUIYPTUU OOBSCHSIETCS TeM, YTO OHa IM03BOJISIET
npeosiojieBaTh TEXHOJIOTMYeCKUe TPYLHOCTU H3TOTOBJEHUS] U3JAeIUH U3 TYrOIJIaBKUX METaslJoB,

615



['JIABA 27 B.A. MUPOHOB

C03/1aBaTh MaTepUaJsibl C 0COOBIMU CTPYKTYPOU U CBOMCTBAMH, MHOTJ|A BOOOILe HEJOCTHXXUMBIMU MIPHU
MpUMeHEeHUH APYTUX METO/I0B IPOU3BOJCTBA.

B cBA3u c 3TUM HaG/I0JaeTCsl yXKe HeCKOJIbKO JeCATHUJIeTHH HenpepbiBHbIM pOCT 06bEMa
MPOU3BO/ICTBA MOPOLIKOB U U3/|eJIMN U3 HUX [5].

OpHOI M3 caMbIX KpPYNHbIX MHUPOBBIX KOMIAHMHM IO HPOU3BOJCTBY >KeJe3HbIX INOPOLIKOB,
CILJIAaBOB U CMecel Ha UX OCHOBe fiBJIsieTcst komnaHus Hogands AB (LlIBenus). Komnanus Hogands 6bL1a
ocHOBaHa B 1797 roay fjis pa3paboTKU MeCTOPOXAEHUH YIS U [VIMHbI, KOTOpble O6blJIM OTKPBIThI Ha
Oro-3anage lIBenuu. [Ipou3BoACTBEHHBIA MPOLIECC MOJYyYEHUSI TyO4YaTOro »KeJsie3a, U3BECTHBIN Kak
npouecc Hogands HenmpepbIBHO COBEPLIEHCTBOBAJICS B paMKaxX KOMIAHUU [6].

B 4yectp 200 -nmetuss komnanud HoOgands AB OblIM  BbINyIIeHbl NaMsTHble MejaJy,
II0Ka3bIBaKIKe GOJbIIYI0 U YTUMYIO UCTOPHIO IOPOLIKOBOU MeTalaypruu (puc. 3).

LS

Puc. 3. Megainb B yectb 200-1eTust Hoganas AB

MeTannindeckre mnopomkn Hoégands ,mpesHasHayeHHble JJi NPOU3BOACTBA JeTaned U3
MOPOLIKOB, 3aHUMAalOT 3HAYUTEJbHYI0 [JOJII0 B UX MUPOBOM NpHU3BOACTBe. OHUM NPUMEHSAIOTCA [JJid
M3rOTOBJIEHUSI LIMPOKOW HOMEHKJIATYphl JeTaled — OT MPOCThIX [0 O4YeHb CJOXKHBIX U CHUJIBHO
Harpy»keHHbIX. HccnegoBaTtenbckuit 1eHTp HoOgands akTuBHO pa3pabaTbiBaeT HOBble U
COBEPIIEHCTBYET CYILeCTBYIOILME MapKH MOPOLIKOB, HAX0UT BCE HOBbIE 06J1aCTU UX IpUMeHeHus [7].

Bosibliiie BO3MOXHOCTH B MPOU3BOJACTBE CJAOXKHBIX M0 ¢opMe JAeTasneld, OTBeYaKIIUX
KOMILJIEKCY Pa3HOO06pasHbIX (U3MKO-MEXaHWYeCKUX TpeOGOBaHUM, OTKPBLIBAIOT HOBble TEXHOJIOTHHY,
OCBOEHHbIe Ha NpeJNpUATUH «IJIeKTPOKOHTAKT» I. KunemmMma, Poccus (puc. 4).

Puc. 4. Megajib, UI3roTOBJIEHHAs HA NPEANPUITHH «IJEeKTPOKOHTAKT» (r. Kunemma) [16]

Bbicokasl NpOU3BOAUTENBHOCTb IIPU CPaBHUTEJbHO HU3KOW 3HEpProéMKOCTH Mpolecca,
BO3MOXHOCTb [MOJYYEHHS] TOHKUX M C OOJIbIIOH MOBEPXHOCTBI0 3aroTOBOK, OTJIMYAIIUXCS
M30TPONHOCTbI0 CBOMCTB M PAaBHOMEPHOCTbIO IJIOTHOCTH, NMPUBJIEKJU BHUMaHHE CHELUAJTUCTOB K
TakoMy npoueccy ¢opMoBaHUS KaK NpokaTKa nopoukos [8]. [IpokaTkoil MOXHO MoJy4aThb M0JIOCHI,
JIEHTY W IpocTeilive Npodpuau NpaKTUYECKH U3 JHOObIX NOPOIIKOB U MOPOILIKOBBIX KOMIO3ULUN B
IIMPOKOM Juama3oHe IJIOTHOocTeld. KpynHeHInuMM Npou3BojgUTeNeM NOPUCTOrO MpoKaTa SBJSETCS
MeTasnyprudeckyii 3aBo/ B I. Beikce, Poccus (puc. 5).
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a 6

Puc. 5. [lamsATHas Mejaib, U3TOTOBJIEHHAS B IleXe MOPUCTOro npokara BM3

CBoi1 GecClieHHBIH OMBIT B MPOU3BOACTBO MeJaJiell U3 MOPOIIKOB BHEC/IH CIIeI[HaIMCThI 3aBO/ia
«KomMmosut» (r.C. [leTep0Oypr). 3/1ech co3/laHbl METAJIJIONOPOIIKOBbIE Me/laJid, IOCBSAIEHHbIE IIe/leB-
paM dpMHUTaXa, CyBeHUPHbIe Me/ia/id «3HAaKHU 301aKa» (puc. 6).

Puc. 6. Megasy, u3rotoBJsieHbl 3aBoioM «MHCTpyMeHT»10 3aKa3y My3es «IpMuTtax» (T. C. [leTepbypr)

KpynHeiiliee nporW3BOACTBO MOPOLIKOBON MeTayypruy, nocrpoeHHoe B CoBectkoM Corose-
BpoBapcko# 3aBoz [IM [9]. B uecTh 25-71eTHs 3aBoia Oblia BhINYIlleHA MeJaJlb, OTpakarolasi 60JbII0H
BKJIaJl 3TOr0 NpeANpUaATUS B pa3BUTHe oTpacau (puc. 7).

Puc. 7. Meganb B yecTb 25-1eTHs BpoBapckoro 3aBojja NOpOLUIKOBOH METYJIIyPriuu
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B 1982 r. 6b10 BBeZIeHO B CTPOH KpynHeMinee npefnpusitve B [IpubGasTUKe MO BbINYCKY
HU3eJUi U3 mopouoB - 3aBoj mnopowkoBod Metasnypruu I10 P33 [10]. B yecTb 3TOro coGbITHS
BBINYIIEHA CepUsl MOPOIIKOBBIX MeAael (puc. 8). Ha npeanpus T BiepBble 0CBOEHbI MHOTHE HOBBIE
TEeXHOJIOTUHM MOPOIIKOBOM MeTa/UIypruM JAJii MacCoOBOrO INPOU3BOJACTBA, TaKUe KaK CIeKaHue B
3HjJorase, IPOU3BOCTBO MEJHBIX KOJJIEKTOPHBIX IJIACTUH, U3rOTOBJIEHHE 3/IEKTPUYECKUX KOHTAKTOB,
MPOU3BOJICTBO COOPHBIX CTyNeHel HacoCOB AJ1s1 HePTAHBIX CKBaXKUH [11].

Puc. 8. Menanu, usrorossienHbie Ha O3[IM [10 P33

OaHUM K3 KpyIHbIX TPOU3BOAUTEJel nopolikoB B EBpone saBiasieTcs 3aBoj Eckart-Werke [12].
B Ilapmxe B 1994 r. mocerutesnsaMm BbicTaBKU «[lopomkoBasg Metasnyprusa IIM-94» Bpydasnacek
OpUTHMHAIbHAS NOPOIIKOBAs MeJlab C «TPUATHBIM 3anaxom» (puc. 9).

Puc. 9. [lTamatHbie Meganu ¢upmsl Eckart-Werke

Ha Tepputopun Poccun, Ykpaunbl u Besopyccun B 50-x-60-x rogax OblJM CO3AAaHbI
crnenuasu3vpoBaHHble Kadepbl MOPOIIKOBOW MeTayiypruu. Kadeapy nopoiikoBod MeTalypruu,
CBapKM U TEXHOJIOTMM MeTaslIoB besopycckoro HalMOHa/IBHOI'O YHUBepCUTeTa OCHOBaJl B 1955T.
0.B. Pomas [13].

HaubGosiee wu3BecTHbIMM sABAsAIOTCA Kadeapa BbicOKOoTeMIepaTypHbIX MaTepUajoB U
MOPOLIKOBON MeTa/lypruu HaljuoHa/bHOrO TEeXHUYEeCKOTO yHUBepcuTeTa YKpauHbl (KueBckoro
NOJIUTEXHUYECKOr0 WHCTUTYTa). /[nuTesnbHoe BpeMs Kadenpy BosrJjasiseT npodeccop A.H.Cre-
HNaHYYK.

OcHoBatesieM Kadenpsl [IM u llenTpa nopoiikoBoi MeTaaaypruu [lepMcKoro TeXHUYECKOTO
YHUBEpPCUTETA SIBJAsIeTCSA YU€HBIA U opraHu3saTtop B.H. Aunudepos [14]. Kadenpa BrinycTHUIa COTHU
CHEeUaTUCTOB B 06JIaCTH MOPOLIKOBOM MeTaysypruu. BeimyckHuku By3oB pszpa cnenuanu-
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3UpoBaHHbIX Kadeap «[lopomKOBOK MeTaNNYPruu U KOMIO3UIIMOHHBIX MaTEPHUAOB» HarpaXJaloTCs
MegansiMu (puc. 10).

g ﬂ
Puc. 10. Megaib KHeBCKOTO IOJIMTEXHUYECKOTO Puc. 11. Mepaab [lepMckoro TeXHU4eCKOro
WHCTUTYTA. YHUBEPCHUTETA.

O4yepKkd TI0O HCTOPUM TOPOMIKOBOM MeTa/maypruud coctaBuad B.C. PakoBckuit [15],
Kumnapucos C.C. u Jlu6encon I'.A. [16], KoJJIeKTUB aBTOpPOB Mmoj pykoBojactBoM W.H. ®panHieBuya u
B.H. Tpexduona [9], I'. XaysHep [17].

[llupoko U3BeCTHbl TpPaJULUU BBINYCKATh naMsTHble MeJald K MeXAYHapoAHbIM
KOHpepeHIIMAM M CHMIIO3UyMaM IO MOPOIIKOBOM MeTayaypruu. Cpefin HUX LIMPOKO H3BECTHBIN
cummosuyMm «CoBpeMeHHbIe NMPOOJIEMBl MOPOIIKOBOM MeTa/typruu» B 1986 r. B Kuese (puc. 12),
perypsiipHble MexxayHapoaHble KoHepeHunu EBpo [IM, Koudpepennuu PM2TEC (puc. 13) u gp.

Puc. 12. Mepanb k MexxiyHapoJHOM KOHepeHIuH Puc. 13. Mepanib K MeXAyHapoAHOH KOHGEepeHUU
[IM-86, Kues, YkpauHa PM2TEC 96

B 3ak/r0oueHHe c/leyeT CKa3aThb, YTO aBTOP MOKA3as JIMLIb MaJyI0 4acTb MeJajed U3 CBoed
KoJuleKnuM. HecoMHEeHHO, MHOrMe y4éHble W CIEIHaJUCThl B 06JIACTH NMOPOIIKOBOM MeETaJIypruu
HUMEIOT U LIEHAT MOPOIIKOBbIE MeJJaJii, OTPaXKaloliie JUHAMUYHOe pa3BUTHe OTpaciu. [lo-BuguMomy,
1ejecoo6pa3Ho BHeCTH Ha paccMoTpeHue CoBetoB IIM Bompoca 06 HM3rOTOBJEHMH MaMSTHBIX
MOPOIIKOBBIX MeJjajied U HarpaXKJeHUU MU CIIeLIUaJIMCTOB POU3BO/ICTB MOPOIIKOBOM METa/JIypruHy,
YUEHBIX U TIpenojaBaTesied yueGHbIX 3aBeJeHUM.
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