
OT3bIB
o$nqzanbHoro olrroHeHTa o Ar,rcce prarJkrpr

Ea6annna AHarorz.s -fl rosflenn.{a
<<PasBr,rrue Haf{Hbrx ocHoB H TexHoJrorLrH BHerrerrHofi o6pa6orrz

KoHcrpyKrlr.roHHhrx cralefi >>

B nacrosqee BpeMrI BHelerrH€ul (rconruonaa) o6pa6orKa rrpu npor43BoAcrBe

lpaKTLIqecKH BCeX KOHCTpyKTILTOHHrTX MapOK CTaJrVr, flBlrfleTc,s. O6.flSarertrnOfi Onepa-

quefi. flpn erou cneAyer orMerr4Tb, rrro 3a nocJle.qHue Aec.rrrr4Jrerl4tr rexHoJrorr4t

BHe[eqHofi o6pa6orKll KoHcrpyKrllroHubrx criurefi upereplena 3HarrLTTeJrbHoe yco-

BepIxeHcTBoBaHI4e B IrOBbIrueHVrId qr{CTOTbr MeTZIrrJra rro BpeAHbrM rrplrMec{M, ra3aM z

HeMer€LrrJrLrqecKLrM BKJrrorreHraslr (F{B).

llpu nuenequofi o6pa6orrce Ha KoHeqnoe KarrecrBo noryqaeMoro MeranJra oKa-

3bIBaIor Blrufll;.ue 3HaqI,ITerbHoe KoJrkrqecrno SnsNro-xLIMLIqecKLIX, uaccoo6ueHHblx,

rennoQIE:IaqecKkIX I,I rLIApoALrHaMLrrrecKrD( npoqeccoB, Koropbre oco6esHo rpyAHo

KoHTponvpyrorcr B afperarax 6oluuofi sl,recu4Mocrpr, rrro He BcerAa [o3BoJrrer

o6ecuequrr 3aAaHHoe ocraroqHoe coAepx{aHlre FlB, r4x pa3Mep 14 crpyKTypHo-

xzMllqecKoe cocrotHne u IpLTBoALIT K [oBbrruennofi orcoprlrpoBKe MerzlrrJrolpoAyK-

IJHU.

Tarzira o6paaou pa6ora, [ocBrrrleHHafl pa3Burrrro Hayr{Hhrx ocHoB H TexHoJro-

rLILI BHene.{Hofi o6pa6orrcLr KoHcrpyKrlrroHHbrx cralefi Ha rexHoJroflrrrecKoM f{acr-

Ke: BbInycK Mera[ila ils KoHBeprepa - KpzcrrurJrlrcarop MFUI3 B arperarax 6onrurofi

BMecrkrMocru (350 roHH) c f{eroM oco6eHnocrefi, nporeKarou{Ex B Hnx Suszro-

xLIMzrIecKLrx, TepMoAlrH€lMlrqecKrax, rlrApoAlrHaMlrqecKrlx u rennoQn3rrqecKr{x rrpo-

- -
r{eccoB Anr ooecleqeHrrr BbrcoKlrx MexaHr4qecKlrx Lr cJryxeoHbrx cBoLrcTB foToBofo

rlpoKara, HecoMHeHHo qBrfl ercfl aKTya.nrnofi .

K nay.rHofi HonngHe AlrcceprarluoHnofi pa6orbr cneAyer orHecrkr cneAylo-

rlee:

1. 
' 
Pagsurbr HayqHbre ocHoBbI llpoeKTLrpoBalrrvs. cKBo3Hofo rexHoJlorl4rlecKoro

npoqecca BHerteqHoit o6pa6orKLr KoncrpyKrlr.roHHhrx cr€rJrefi n arperarax 6onrruofi

BMecrLrMocrH (350-roHn). A uuenno HayqHo o6ocHoean, pazpa6oraH vr al.anrnpo-

BaH K yCnOBI4rM MOAepHLT3LTpOBaHHOTO CT€LIIeITJIaBLIJIbHO|OKOMIIJICKCA CKBO3HOU



TexHoJIOfI4qeCKUft npOqeCC: Kr4CnOpOAHbrfi KOHBepTep alperar (KoBrrr-[eqb))

(AKII) - BaKyyMarop - MHJI3, o6ecue.rlrnarorqprfi nonlnreHr4e coAep)Kanvrfl cepbr Ha

ypoBHe 0,001-0,002yo, BoAopoAa - Ao 1,5-2,0 ppm, €Bora - rc 4-6 ppm, HeMerarJrll-

tIecKI,IX BKJIIorIeHufi (FIB) ToHKofi cepvpr - Ao 1,0 6alla, cHrDKeHLre oceeofi u rorreq-

HOLI Heo.{HopoAHocTLI, ynf{ueHlle paBHoMepHocTpI MaKpo LI MLIKpocTpyKTypbI cJItOa

rro M€LJroMy vr 6omruouy pa4uycy, rroBbrrrreHpre MexaHlrqecKr,rx u cnyxe6Hbrx

csoftcrn.

2. Pagnuru HayqHbre rrpeAcraBJreHrrr o 6ap6oralKHbrx [poqeccax, [poreKa-

rcIr1rrx B cr€LlerrJraBr,rJrbHoM KoBrrre na AKII flplr [poAyBKe Mera[Jra aproHoM, no3Bo-

ntrou{ue olpeAenlrrb KaqecrnenHrrfi xapaKTep 3aBHcLrMocrLr lnoulaAlr orrlpbrroft

loBepxHocTrr pacllnaBa co cnerlH€urbHo BBeAeHHbTM KoMnJreKcHbrM rrapaMeTpoM

(cnoero pola o6paruas, ckrrra ra3oBoro nororca) B peaJrbHbrx ycJroBnrx, rro.qrBep-

)KAeHHOLI pe3ynbTaTaM 14 OrrbrTHo-rrp oMhrrrrJreHHbrx rrpoAyB oK.

3. Pasenrur [peAcraBrreHus. o 3aBrirckrMocrrl ocraroqHoro coAep>Kanr4fl. K€rrrb-

IILIT or rexHoJrorlrqecKlrx napaMerpos. YcraHoBJreHo, rrro ocraroqHoe coAep)KaHLIe

[Ca] n Mer€LrrJre orpeAenrercr coAep)KaHLreM [Ca] u [A1] no BBoAy rr BpeMeHeM BbI-

Aepx{KLr Mer€LrrJra B KoBrue or BBoAa sa AKII Ao KplrcrulrrJrLr3aropa MHJI3, roryqeHhl

ypaBHeHZrMLr perpeccvr4 KoJrlrrrecrBeHHo orrr4cbrBaroque AaHHbre 3aKoHoMepHocrr{.

4. Bnepnrre B pe3ynbrare na6oparopHbrx BbrcoKo-TeMreparypHbrx r4ccneAo-

r,anuia B3ar4Mo.qeircrsufl, Mer&rrJro-runaroeofi cprcreMbr Ca-Si-Al u CaO-SiO2-Al2O3,

cTpyKTypHo-xlrMnqecKofo aHaJru3a ycTaHoBneHo, qTo napaMeTpbr oopa3yrorllHxct

ELrrroMLrHaroB K€rJrrrllrf, orrpeAensrorc.f, co,qepxaHueM A12O3 B uo4uQzqupyeMoM

BKJIIOq€HLILI 14 KOIITFIeCTBOM BBe.[eHH Of O K€UIbUHf, .

5. Bnepnrre Ha ocHoBanuvr MareMarr4qecKoro Mo.{enkrpoBanufl. IllrpKyntqu-

oHHbrx rroToKoB MeTaJrJra B cTyneHqaToM rrpoMe)KyToqHoM KoBrue c IIeHTpaJEsofi

noAa.refi crpyv olrlrMz3upoBanbr pexLrMbr ero pa6orbr rrpLrMeHHTeJrbHo K I4cKJrroqe-

Hzro sarhTvrBanvrfl rrrJraKa B KplrcrzrJrnrr3aropbr Lr ynyqueHuro paQuHupoBaHrlt Me-

TUUIJIa OT TBepAbrX anrOMLrHaTOB K€urbrlLrfl nOA BO3AeI4CTBUeM fkrApOArrHaMI{qeCKLIX H
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6. Pagsurrr Ha)n{Hbre [peAcraBJreHaf, o Blrtrnrekwr KoHcrpyKIInu AHIIITIa [po-

MexyroqHoro KoBrrra Ha npoqeccbr rroroqHoro paSunnpoBaHkrfl. MeraIrJIa or rBepAbIX

€LrrroMLrHaroB K€urbrlus. YcraHoBJreHo, rrro BKJrroqeHkr.f, pa3MepoM 30-200 MKM crlo-

co6nu rroKl{Hyrb r{LrpKynsqLroHHbre rroroKLr r4 BcrrJrbrrb B IxJraK, a MeHee 30 rrarrra -

crpyKrypnpyrorc{ B rroroKax Lr ABLDKyrcr co cKopocrruH 6eg rpoAyBKz H c npoAyB-

xofi aproHoM, coorBercrBeHHo 0,40 u 0,44 wt/c. B upovrexyrorrHoM KoBrIre c nJroc-

KprM AHkrrrIeM Lr c npoAyBrofi apronovr na6nroAaerct HarrpaBneHHoe ABLIIKeHIIe rloro-

KoB MeraJrJra B rrrJraKoByro o6lacru. O6paroaaHue rpex BkrxpeBblx 3oH clroco6crnyer

Koarynf,quu u yAaJreHuro HB, yeeruqeHrdro pe3HAeHTHoro BpeMeHr.r Mer€LIIJra B rlpo-

Mex(yTor{HoM KoBrue, )rMeHbrueHLrro MepTBbrx 3oH, qro ynrruaer paQznzpoBoqHble

rpoqeccbr.

TeopernqecKafl 3Harrrr Mocrr pa6omt cocrollT B cneAylorleM :

l. flonyreno yHlrBepc€LrrbHoe ypaBHeHlre orpeAerrennfl, p€BMepoB orrpurofi

rroBepxHocTu MeTzLlJIa B cT€L[epa3n]rBolrHoM KoBrrre B rrpoqecce ycpeAHrrTeJIbHoI4

rrpoAyBKlr, KoTopoe [o3BoJrfleT ynpaBn.sTb ee p€BMepaMvr npv oTcyTcTBLlkI Bo3Mo)K-

HOCTr{ BpBy€rnbHOfO KOHTpOrs. U CHLr3}rTb BTOpLTqHOe OKLTCJIeHLIe MeT€LrIJIa.

2. VconepureHcrBoBaH u pe€rJrz3oBaH MeroA orrpeAeJreHnrl rro reopuu MfC-

Qas crpyKTypHo-xr,rMlrqecKoro cocrorHlrr nepBlrqHbrx F{B, n pe3ynbrare LIX MoALI-

SrEquponauvrfl. BbrcoKoaKTLrBHbrMLr peareHTaMpr Lr rpanc$opMar\ukr B pe3ynbrare BTo-

prrrHoro oKlrcreHu-s Ha rexHoJrorlrrrecKoM 1^{acrKe AKII - Kplrcr€ulnu3arop MHJI3.

flpaxrnuecnaq 3Harr u Mocrb 3aKJrroqaercs B cneAylouleM :

1. Peaynrrarbr, noJrfreHHbre pacqerHo-Teoperr.rqecKr.rM rryreM Ha ocHoBe Ae-

TepMkrHlrponaHHofi MareMarnqecrcofi MoAeJrpr ABIDKeHLIT qLIpKyJrtIILIoHHbrx rloroKoB

MerarrJra a IIK MHJI3 nplrMeHrJracb Ha prAe MeraJrnyprr{qecKlrx rpeArlpllrrufi g:-r.n

orrrLtMlr3arlun [oroKoB Merarrna c r{eJrbro rroBbrrueHus s$SercrunHocrl,I ero paSunn-

poBaHrr.rr or FIB u o6pa6orKz BbIcoKoaKTI{BHbIMLI peareHTaMu.

2.' Paspa6orannufi cKeosHofi pecypco-sHeproc6eperarolqufi rexHororl4rle-

crcuit npoqecc BHenerrHofi o6pa6orKLr KoHcrpyKrlr{oHHbrx cr€LIIefi o6ecneqllBaer rlo-

BbrrrreHkre Kar{ecrBa. MexaHkrqecKLTX u crvxe6nrtx csoficrB Mer€LIIJra v BKJlroqaer



cneAyroque pa3pa6oTaHHbre TexHoJrorulr, TexHorofuqecKLre olepaIJLIU kI3aBoAbI Ltx

olpoooBaHLrr:

. TEXHOJIOTN-'I CIJflTLTfl. NEPEOKLICJIEHHOCTLI MCTAJIJIA Y|NEPOACOAEP)KAIIILIMH

MarepuanaMr.r B rrpoqecce BbrnycKa rrJraBKLr (Pyn <<Eeropyccrzfi MeraJlnypru.recrnfi

aano4>>);

o rexHoJrorlrrr BHeneqHofi o6pa6orrr4 KoHcrpyKIIrIoHHofi rpy6uofi cralu c

KoHTponeM pa3MepoB orKpbrrofi uonepxHocrz MerarJra npl4 npoAyBKe aproHoM Ha

AKn (OAO (MK <<Ar.reBcKufi uerarnypruIqecrnfi rcou6unar>);

o sHepro- u pecypcoc6eperarorqa.f, TexHoJlorrrt BHerleqHofi o6pa6orKu cr€ull4

na AKII uo o6ecneqeHlrro 3aAaHHoro crpyKTypHo-xnMllrlecKoro cocto.auzx FIB,

TexHoJrofva palJJ/oHurrrbHofo pacKkrcneHurr cT€rlpr B npoqecce BbIfIycKa IIJIaBKI,I pr

TexHoJroru.f, uororrHoro pa$unupoBaHkr.fl craJrvr or HB B rrpoqecce HerlpeprraHofi

p€BnkrBKr4 s fIK MHJI3 (|IAO (MK <A:oacranr>);

. TexHoJrorprfl paQznupoBaHnr crturu rrrJraKoBblMu cMecslr,u vrilopoluKoBbl-

MLr rpoBoJroqHbrMul l,ro4u$zxaropaMn s CK (FtrIO <Tynaueprraer>>);

. TEXHOJIOTV'T

nv c peryJrlrpoBaHueM

coAepx(aqefi norocofi

pa3nuBKH nonycrloKofinofi (nnnru1efi) roncrpyrquonHofi cra-

uHTeHcLIBHocTLI KurIeHI4rI Mer€[IIJra B LI3JIo)KHLIue aJrloMurruit'

c rlenbro cHrrxteHl4t ronosHofi o6peen, orcoprl{poBKl4 no rro-

BepxHocTnurvr 4eseKTaM Ir yBenrlrrrelnufl. BbrxoAa roAHofo (oAo <<Marceescrnfi nae-

TannyprLT.{ecrzfi rcou6zHau, OAO < 3 anopoxcranr>>) ;

. HoBbre cocraBbr rroporxKoo6pa:nsrx Marep[aJroB, coAep)Kalrlue BbIcoKo aK-

TLrBHbre eJreMeHTbI Anfl pa$unupoBa:nLrfl tIyryHoB u cralefi (pevoHruo-

MexaHuqecKr{e 3aBoAbI MuHucrepcrBa roIIJIuBa u suepreruru).

Pesylrraru pa6oru AocraroqHo rroJrHo o6cyx4enbl Ha peruoHanbHblx, Bce-

poccnficrvrx u MexAyHapoAHbrx ron$epenqurx u ceMplHapax. OcnoBHbIe pe3ynbra-

ru pa6orbr orpaxeHbr B 40 ny6tuKarJvrflx, B T.rr. s 23 s BeAylr{ux peqeH3lrpyeMblx

r434aHnflx. e 3 MoHorpaQHxx n 4 narenrax.
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B qelorr,r cneAyer orMerkrrb xoporuufi ypoBeHb r4 pa3Hoo6pazue oKclepuMeH-

T€ulbHbrx lI pacqeTHbrx MeToAoB xccneAoBaHLrrr, npeAcTaBJIeHHbIX I4 LrcrroJlb3oBaHHbrx

o6ocHoeaHo H sKcrrepr4MeHT€LnbHo no.qrBep)KAeHo BnrI-

nplr BbrnycKe rrJraBKH Ha qkrcrory MerzlrrJra no FIB...>>

rroJro)KeHkre HeJIb3t orHecrll K Havilnofi nosu3He tto

aBTopoM, xnaru$nqupoBaHHoe o6cyx4eHr4e pe3yJrbraroB.

AyIOnIr4e 3aMeqaHHrr:

1. flo navqnofi nonzsHe:

Hapr4y c aecoMHeHHbrMrr AocroLrHcrBaMu, no pa6ore cneAyer cAenarb cJre-

a. fI.4 nayrHofi HoBkr3Hbr npeAcraBrennofi ArrccepraqzoHHofi pa6oru BbrrJr-{-

.qLIT cneAyroql{M o6pa:ou: <Brepaue ycraHoBJreHo Brrufl:r.ue coAep)r(aHkrs yrnepoAa

B MerurIIJIe na QopMplpoBaHue crpyKTypHo-xlrMlrrrecKoro cocrorHIlf, nepBurrHbrx HB

v qlrcrory Mer€Lrrna. HayvHo

fiHkre coAep)KaHLrrr yrJrepoAa

IIo uoeuy MHeHr{ro, AaHHoe

cneAyroqlrM rpuqllHaM :

o Bo-rrepBbrx, xorr aBTopoM n pa6ore [peAcraBJreHa 3aBucr4Mocrb MexAy

coAep)KaHI4eM yHIePOla LI KulcnopoAa, 3Ta 3aBlIcLIMocTb oTHocutgfl, K paBHoBeCHOMy

cocrorHllro paclnaBa, B npoLr3BoAcrBeHHbrx )Ke ycnoBLIrIX MeT€Lln qarqe Bcero re-

peoKzcneu (sro aBTop n pa6ore ro)Ke orMeqaer); uoerorvry ocHoBHofi norasareJlb,

tcoroprrfi cneAyer orleHlrBarb gro oKlrcJreHHocrb MerillJra, AocraroirHo rrpocro onpe-

Aen.f, eMas B coBpeMeHHbrx MeT€LJrnypf LrqecKlrx IIp orr3BoAcTBax ;

. Bo-BTopbrx, Ha pa3Hbrx rrpeArrpurflTLrflx (n sanncnMocrn or opraHvrsa\uvr

npoqecca) orucreHHocrb Mer€urJra 6yger pa3nafl, u reM 6onee HeJrb3r ronopur:r o6

ofrTlrMa[bHoM coAep)KaHvrvt yrn ep oAa.

HosHsnofi uoxno 6rrro 6rr cqzrarb onpeAeJrenHyro aBTopoM orrLIM€LJIbHyIo

oKr4cJreHuocrb MerarrJra, o6ecle.rzBarou{yro [onyqeHkre 6raronpuxrnufi 6arr rorr-

xofi cepuu KaK xpyrrKux, raK r{ 4pynnrrx HB.

6. n.6 nayrHofi HoBLr3Hbr rrpeAcraBrennofi Ar{ccepraqzounofi pa6orrr BhIrJI.s-

Ar4T cneAyroqr4M o6pa:orr,r: <Buepnue gKcrrepuMeHTtrJrbHo B npoMbrrrrJreHHhlx ycno-

Br4qx ycTaHoBneHo BJrr4f,Hlre crircTeMbr oKlrcnon syrepoBKa-maK Ha sopuupoBaHze

crpyKTypHo-xrrMr4qecKoro cocro{Hprq HB npvrkrx rvro4n$raqkrpoBaHurkr BbIcoKoaKTI4B-

HbrMtr peareHTaMz 4o o6pasoBaHvrt BKrroqeHvfi rno6ynxpHofi $opuu krilIracrut{Hble



nplr reMneparype [poKarKll>>. Anropbr MHorurx pa6or npeAcraBrrsJru rpoMbrruneH-

Hbre LI TeopeTuqecKLre nccneAoBalJufl. B AaHHoM HanpaBneHlrlr.

lloroxeHlrf, HoBrr3Hbr, yKa3brBaroqne, qro (npu yBennqeHuu oKt4cJroB €Lrrro-

I'/iUHUfl n $yrepoBKe c 2,0 go 35Yo pacxoA K€rJrbqr4[. Ha rvro4nQuqlrpoBaHlre yBerlrqu-

Baerc-tr n 1,2-1,3 pa3a B cpaBHeHLrLt c [p]rMeHeHzeM $yreponru 6ez oKLrcJroB arrK)Mrr-

nun, go6aBKrr P3M ynyqruarcr ruro4z$nrlr4pyroqee 4eficreue K€rnbrdlrfl, v onrtrMarlb-

rj.afl nx Macca B BbrcoKoaKTLrBHoM peareHTe paBHa 30-40 yec. Yo, npr4 Kr4cJrofi Syre-

poBKe pr KlrcJroM rrrJraKe cocraBa rcpncro6armar (SiO2, ocln. 0,2) pacxoA K€rnbqus. Ha

rr,ro4uozqupoBaHr4e HB cnuxaerc.f, sa - 25-30Yo>> nocsr.racrHrrfi xapaKTep .4n.{ KoH-

KperHbrx ycronuE [polr3BoAcrBa.

llo oQoprraJreHkrro:

He rroH-rrrHo, 3arreM rrpkrBeAeH pa3Aen 2; r,ecr pa3Aen Mo)KHo 6uro [puBe-

crl,t B rrpunoxeHvnrx) a He nepelpyxarb uH$opuaquefi AracceprarllroHHylo pa6ory;

B AlrcceprarllroHHofi pa6ore AorryqeHo oqeHb MHoro opSorpa$HrlecKux

flo nreroALrqecKoMy [oAXoAy K r,rccJreAoBaHkrrrM :

Ha crp. 33 (pa:a. 1, uo coAepxaHlrro - nlrreparypHrrfi o6sop) uprane4eHu

peaKrlkrrr (1.1), (1.3), (1.4), (I.7)n (1.8), nporeKaHLre Koropbrx Bbr3brBaer coMHeHI4e,

r.r. 6oree <<cra6ne)> erreMeHru [Mn] u [Fe] He Moryr <<oro6parb) KLrcJropoa y [Si];

o y pazl.2.2 (crp.61) yKa3aHo, .rro (I4ccneAoBaHur rrpoBoAtrrru Ha na6opa-

ropuoft ycraHoBKe, [peAcraBnsrcqefi co6ofi TrarenbHyro reqb vHAyKII]IoHHoro

HarpeBa .... Jla6oparopHbre nJraBKpl rrpoBoAlrnu n Heftrpamuofi arrvrocQepe, Koropa.s

o6ecue.{uBarracb rrJraBJreHLreM rrr}rxroBbrx MarepnanoB r rpa0uroBoM TLIHIe c rpa0H-

ronofi rpururofi, lrMeroqefi ornepcrvre AJrs. BbrxoAa ra3oB.). I4neprHyro ariraoc$epy

Bo3Mo)KHo co3Aarb roJrbKo B 3aKpbrrofi ne.ru (naryyrranofi), a rpa$uronoM TllruIe

[prrcyrcrByer BoccraHoBnreJrbuair aruocQepa.

o B pa3A.3.1. npune4eHbr ABe peaKrlulr: Knaccr4trecKar peaKqur (3.1), a aor

nporeKaHlre peaKrlnw (3 .2) MaJroBepof,rHa.

2.

o

a

omz6ox.

3 .

a
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. CYAfl TI3 ONPICAHV'I, MOAEJILIPOBAHLIE AYTbEBO|O PEXC}IMA B KOBIIIE IPOBEAC-

Ho roJIbKo AJrr norpyxuofi Qypnau; KaK erkr pe3yJrbrarhr nepeHeceHbr Ha AoHHbre Ay-

TbeBbre ycrpoficraa?

4. flo o6cyxAeHr4ro pe3yJrbraroB LrccneAosaHzfi:

. BbIBoAbI no pa3A. 3 ne non-f,THbr Lr repMoAlrHaMlrqecK[e pacqerbr coMHrr-

TeJIbHbI, T.K. He cpaBHeHlr c pe3ynbraraMLr npoMbrrrrneHH6rx utu ta6oparopHbrx uc-

cneAoBaHufi; rponae roro, H€L[Lrrrkre B cocraBe F{B orccn4on FeO u MnO yKa3brBaer

Ha HerrpaBlrJrbHo npoBeAeHnrrfi npoqecc pacKrrcrrenvrfls a roqHee Ha HeAopacKr4cJreH-

HOCTb METAIIJIA;

o )I(eJIareJrbHo rrorcHkrrb pe3yJrbrarbr, rrpeAcraBJleHHbre B ra6nnqe 5.4, r.r.

He rloHrrrHo, KaK,creneHb yoBoeHur gJreMeHTa Mo)Ker 6rnr 6olee 100 Yo;

. B ra6nuqax 5.7,5.9 u 5.10 He rpkTBe.qeHo co,qep)KaHae oKclrAa MgO, a

aH€LrrH3 AaHHbrx [pr{BeAeHHbrx B ra6rur{e 5.7 yra:uBaer Ha ro, rrro gro coAepxtaHl4e

Ha ypoBHe 45 Yo; KaK )Ke pa6oraTb c raKr(M rrrrraKoM.

5. flo pesynbrar€rM rrpoMbrrxneHHbrx prcnrrranrafi:

o uo pas4.8.1 - crraecu Anfl,4ecynrSypawru qyryHa AaBHo paspa6oraHbl LI

co3AaHbr orrTr{M€rrrbHbre cocTaBhr; [peAnoxteHHoe aBTopoM perrreHkle HocLIT qacTHblu ..

xapaKTep An[. AaIIIIofo rrpeArrpuflTus;

. no pur3A. 8.2 - [peAnaraeMar rexHoJrorlrt o6pa6orKlr crpylr Mer€LIIJIa npLr

BbrnycKe nJraBKpr [oporrrKoo6pasnunalr yrurepoAcoAep)Karr{zM}r MarepuaJraMu nprrMlr-

TkrBrras AJUI coBpeMeHHbIX ycnonufi kr rexHoJror[qecKu olacH€ul;

o uo par4.8.3.4. u 8.3.5 - HerrpaBlrJrbHo roBoprrrb o6 <ycnoenr4vr>> K€uIbIItIt;

rcanrqufi .{onx{eH orpa6orarb, a He ocrarbcs B Mer€LrrJre; ocrarKn K€IJIIIIuTI - eto FIB,

T.e. rcamqzfi He Moxer reprrbct; TaKIIM o6pasou, cneAyer paccyxAarb He o6

((ycBo eHLILI) K€LIIbIIId.fl", a O (([One3HOM LI CTIOJIb3OBaH]IpD) ;

o ro para.8.3.6 - rpoBeAeHkre rpoqecca 4ecynrQypa\vn c kIcroJlb3oBaHueM

K€rnbrlur Herlenecoo6pasno; gror Bonpoc pemaercr opraHusallnefi IrrJIaKoBoro pe-

XI{MA;



o ro pa3A.8.5 - 3aMeHa rrpu pacKucrrenuur €L[roM]rHr.rfl, Ha cuJrr4KoK€Lrrst\uit -

oro BapBapcrBo; ranrqzfi - gro rvrognSnrarop kr ero neo6xo4uMo prcnoJrb3oBarb KaK

uo4uQarcarop; 9To )Ke orHocrrrcs, u vcilorb3oBaHLrro €rlroMr{Hlrrr B cr€LrrbHofi o6ono.r-

Ke, T.K. )KeJre3OCOAepX(arqne MaTepuzlrrbr rrcloJrb3oB€r[]Icb Anr yT')KeneHI4.'I aIII0MH-

lrrkrfl, Lrcrro.rlb3oBaHrle xe npoBoJloKr4 neo6xoAraMocrb B groM I4cKlroqaer.

CAerannrre 3aMeqaHvrfl. HoaflT.racrHrrfi xapaKTep kr He MeH.{ror o6qero [oJIo-

)KureJrbHoro MHeHpr.r{ o perleusupyerrao fi p a6ore.

OEIUEE 3AKffOrIElil,E

,,{ucceprauux A.f.. Ba6auuHa .rrBJr.f,erc.fl HafrHo-Knanu$urauraosnofi pa6orofi,

B Koropofi Ha ocuoBan;.vu rrpoBeAeHHoro aBTopoM KoMrrJreKca r{ccneAosaHulr BIIIToJI-

HeHHbrx aBTopoM uccneAoBartuit perxeHa aKTyErnbH€ur HafrHo-TexHr.rqecKzul upo6ne-

Ma pa3Blrrvrfl lrra1ytrHlrx ocHoB kr rexHoJrorr{u BHeleqHofi o6pa6orKLI KoHcrpyKII}IoH-

Hhrx crzurefi , sarmoqaroqa.f, c fl, B pa3pa6orre cKBo3Horo rexHoJroruqecKoro rlpoqecca

BHerrerrHofi o6pa6orKrr KoHcrpyKrllroHnofi cra-uw Ha ocHoBe HoBbrx reopernqecKllx

rrpeAcraBrennfi o6 o6paeoBaHLru nepBLrqHbrx HB, zx vo4n$vrlrdpoBaHr4rl BbIcoKoaK-

Tr4BHbrMH peareHTaMlr u rpaHc$oprraaqznnpv BTopLrtrHoM oKlrcJreHvrvrr.a rexHoJrorll-

qECKOM }NIACTKE BbIIIYCKA MET€LIIJIA Lrc KOHBCPTEPA - KPHCTANNPBATOPA MHJI3 B AIPE.

rarax 6onruroft BMecrr,rMocrpr c yqeroM oco6ensocreft, [poreKarorrlkrx B nux $nsu-

KO-XUMUT{eCKLIX, TepMO.4LrHaMkIrreCKIIX, fLI,{pO.qI4HaMI4rreCKI4X H TeUIOSUSHIIeCKLIX

npoqeccax, I,IMeIouIaiI BaxHoe xog.gficrseHHoe 3Har{eHkre Anfl rIoBbIIueHLIt MexaHuqe-

cKr4x u cnyxe6nrrx caoficrB KoHcrpyKrllroHHbrx crarefi, cHnx{eHLIrI 3Hepro- kI Mare-

prranbHbrx pecypcoB rpn Lrx BHere.rHofi o6pa6orrce. 3ru pa:pa6ortcH o6ecnequTBaror

nonf{eHkre MerzurJra rpe6yeMoro KaqecrBa. r{ucceprarJtrs. coorBercrByer rpe6ona-

Hr{f,M n.9 <llono)KeHn.rr o rrpucyx(AeH}rn freHbrx crenenefi>>, a ed coAep}KaHue - rrac-

rropry c[equ€urbHocrkr 05.16.02 <Meralrryprlrf, trepHbrx, rlBerHbrx kI peAKI,IX MeraJI-

noB>) (u.15 Bneue.{Har o6pa6orKa Merannon).

Anrope$ ep ar Aracc epr arJLru orpaKaer ed co4epx aHkre. O cHosHrre pe3ynbrarbl

pa6oru orpaxeHbr n 40 ny6lLrKar{n-flx, B r.q. s 23 s BeAyrrlux peIIeH3LIpyeMhIX u3&a-

Hvrflx, n 3 uonorpa$uxxu 4 uarenrax.



Bce crcasaHHoe Bhlrue .qaer ocuoBaHue cqurarb, r{To aBTop paccMarpnsaeldofi

Ancceprarluu F.adamnr AHaro"nufi flxouennrr 3acJrytnrBaer rrpncy?I(AeHrq y.re-

nofi creneHr AoKTopa rexHrrqecKrrx HayK no cneqraJrbHocrrl 05.16.02 - Mera.n-

iryprr{fl rrepHbrx, rlBeTHbrx rr peAKIIx MeTaJrJroB.

OSzquanurufi orrroHeHr Illeruyxos Orer lOpreazu, AoKrop rexHuue-
cKlrx HayK, fraeHrrfi HayrHufi corpyAHuK
la6oparopzn rupoMer€Innyprnvr qepHbIX
MeraJrJroB OfEyH Llucruryr Mer€IrrJlyprurl
Ypamcroro orAeJrenufl, Poccnficxofi araAe-
Mr4Lr HayK
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