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OT3bIB

ee4yrqefr opfaHr43aq vv o [I4ACepTaIILlI4 Ea6anrana Asarolnq -f,XOeneBHlIa Ha TeMy

<pasBraTrae Hayr{Hbrx ocHoB I4 TeXHoJI orvrz4BHeIer{Hoft o6pa6oTKI4 KoHcTpyKIII4oHHbIX

cralefr>>, npeAcTaBJIeHHyIO Ha coI4cKaHI4e yuenofi cTeIIeHU AOKTOpa TexHHr{ecKI{X

HayK rro cnerlr4aJrbHocTl4 05.16.02 <MeranJlyp|Ilfl r{epHbIX' IIBeTHbIX lI

peAKI4X MeTaJIJIOB))

Arcrya"lrHocrb Arl HayKu n upa^rran/r

B sacrosrrlee BpeMfl TexHoJIOfI{I4 BHeIIeqHofi o6pa6oTKH KOHCTpyKIII4OHHbIX

cralefi paspa6oraHbl Ha HeAocTaToqHo BbIcoKoM ypoBHe B cl4ny lcroro$axropHoro

BrrvrflH.4fl. Qra:nr<O-xI{MI4'eCKI4X, Ma'Coo6ueUUrtx, renloSI43I4qecKI{X I{ TI4ApOAI'IHa-

Mr{qecKr,rx ,,poqeccoB Ha o6pasoeaur,re, MoAraQr,ruupoBaHne u rpanc$opMallurc He-

Merarri4rrecKr{x BK,,roqeHHfi. oco6eHHo AaHHbIe rlpoqeccbl TpyAHo KoHTponupyeMbl

B afpefaTax 6oltruofi eN{ecrI4MOCTI4. 3ro He, Iio3Bolser o6eclequTb MaJIOe OCTa-'

TOrrHOe COAepxaHHe, MI4HIrna[ruHfi pa3Mep 
"u 

eaAauHoe cTpyKTypHo-xI{MI'IaIecKoe

cocro.rlHl4e HeMer€urJlr{qecKl{x BKlroqeHufi, roropble B 3Har{I{TeJIrHofi crerleH}I o[pe-

AenfroT MexaHr4r{ecKue ra cnyNe6HHe ceoficTBa foToBofo npoKaTa'

Orcyrcrer4e cKBo3Horo KoHTpoLf, BJiI4qHI4f AaHHbIX npoqeccoB' oT BblnycKa Me-

TaJrJra r43 KoHBepTepa Ao KpI4cTaJIni'I3aTopa MHII3, na o6pa:oBaHl4e [epBur{HbIX He-

MeTarlr4r{ecKl{X BKlrorIeHwit, ux rr,lo4raQr'rqplpoBaHl{e u rpauc$opMallurc B npoqecae

BTopuqHoro oKI4cJI e1vrfl) He IIo3BoJIfleT B nolnofi Mepe o6ecueqn6 6olee BblcoKoe

KaqecTBO KSHSTpyKUI4OHHbIX Crzutefi. 3rO na6nloAaeTcf, B CBS3I4 cO cHHXeHI4eM IIO-

Jrox'TeJrbHoro BrrvrflHtrfl. Mr4Kponerupyloulero, nroAllQuul4pyroulero ra paQuHl'Ipyrc-

rrlero AeficrBr.f BbrcoKoaKTr4BHbrx peareHToB, IIoBbIIrIeHr4fl' 3arps3HeHHocrl4 Mera'fla

HeMeraJIJrI4tIecKnMu BKlroqeHr4qMlr 14, KaK OJIeACTBI4e, TIpI4BOAI4T K CHI',IXeHI4IO efo

MexaHurrecKr4x ra cryxe6H'x ceoficrB, a rarNei, IIoBbIIIreHI4IofigWouPSLSpoE;ffiIJBgF'9m;H"

vTBEPIKAAIO
peKropa

HayKI{ IIpaKTI{KI{

TEXH14t{EC
?

Bx. l'le
q

fo ripoKaTa.



B uacroslqee BpeMfl. Ha Mer€LnnypruqecKr4x rrpeAnpr,rrrzrflx BHeleqHafl o6pa-
6orra KoHcrpyKIII4oHHhIX cratefr, KaK npaBr4Jro, 3aKJrroqaercr, B r4x o6pa6orre Ha
afpefare KoBIIr-IIeqb vI, B cnyqae Heo6xo4IaMoQTI,I, KoBrrreBoM BaKyyMaTope, rrTo flB-
rflerafl HeAocrarorlHblM 4nx Sopla:apoBa:rrkrfl B crEUrH HeMeraJrJrr4rrecKr4x sKnro.reHufi
3aAaHHbIX lapaMerpos. B cBt3I{ c 3TI,IM, An.a co3AaHus 6olee e$Sexu4BHoro cKBo3-
Horo rexHoJlorl4rlecKoro rlpoqecc BHererrHoit o6pa6orKr{ craJru Heo6xoAHMo peue-
HI4e cneAyrolrlktx 3aAarl B Teoperl{'IecKofr Iz npaKTI4.{ecrofi rocraHoBKe BolpocoB:

1. lllccne4onarr oco6eHHocru o6pa^:oBaHufl uepnzuugx HeMeraJrJrr4r{ecKr4x
BKrloqeHufr n roucrpyKl{IroHHhlx crar-sx B cr€urepa3rr.rBoqHoM KoBrrre [pI4 pacKr4c-
JIeHI4II MapraHIIeM, KpeMHI{eM r{ EUITMHHHeM B npoqecce BbrnycKa rrJraBKH r43 KOH-
Beprepa I4 ol{eHlrrb LIX BrI4-flHHe Ha KaqecrBo MeraJrJIa.

2. Pazpa6orarb Merorr{Ky Qlasuvecxoro MoAeJrkrpoBaHr4r rr{ApoArzHaMr4rrecKax
npoqeccoB B craJlepa3nuBoqHoM KoBrrre B arperare KoBrrr-reqb (AKII) npr4 ycpeAHlr-
relrHoft npoAyBKe aproHoM, npoBecrl4 IaccJreAoB aHLrfl u paspalorarb MeroA orrpe-
AeJreHu.rr rr4aMerpa orrprrrofr noBepxHocrr4 MeraJrna pacqerHbrM nyreM.

3. Pa:pa6orarb Merorl4Ky 14 rlpoBecru ebrcoKoreMrreparypHbre r4ccneAoBaHufl
xHMl{qecKoro B3al{uo4efrcrekrfl )KuAKofi ueralJlo-unaKosofi czcrenau Ca-Al-Si u
CaO-AlzO3-SiOz Anfl onpeAeJIeHH{ 3aKonoMepHocrefi rz3MeHeHr4.f, crpyKrypHo-
xl4Ml{qecKoro cocroflH'?rfl HeMeraJIJIEqecKZX BKrrorreHuitnpu rEx vro4n$vrryrpoBaHkru
BbICOKOaKTHBHbIMLT peaf eHTaMIa.

4. Mero4oM reopura Mfc-Qa: (uo4erb rapMoHr4qHbrx crpyKryp) nrruorHu6
aHanLr3 crpyKTyp H o -xI4 Mlirl ec Kof o c o crof, Hkr.rr H eMeraJrrr4q e cKkrx exrro.reHHfi :

- nepBl{r{tiltx, o6pa:yrorquxcfl B KoBIue npn pacKvreJreHkrLr araJru B npoqecce
BbrnycKa rrJraBKr4;

- uo4IaQnuI{poBaHHbIX BbIcoKoaKTI'IBHbTMH peareHTaMvrB alperare KoB[r-[errb;
- rpancsopMr{poBaHHbrx B pe3ynbrare BTopr{qHofo oKr4cJr eHr4fl;
- aJIIoMI4HaroB K€LnbIIu.s I4 I{x c[oco6uocrz K rulpararyuvrr{.qporeHu3arlLr,.
5. IdccteloBarb H3MeHeHI{e crpyKTypHo-xr4Mr{rrecKoro cocrorHrz.f, KoBrxeBoro.

v noKpoBHofo IrrJIaKoB, COOTBeTCTBeHHO B qranepa3JrHBOrrHOM KOBrrre Ha AKII ra
npoMe)KyrorrHoM KoBIIre na MHJI3, nog BJITI.xHHeM BBSAI.IM6IX B craJrb BbrcoKoaK-
Tr4BHbrx peareHToB r4 Syreponxr4 KoBrrra.

6. oupe4enr.rrb 3aKoHoMepHocrrr H3MeHeHr4.f, coAep)K aHLrfl
Hr4fl Ha TeXHOJTOfT{qecKoM yr{acrKe AKII-MHI3 rz llx BJrr/LrrHue Ha
TypHo -xI4 MU.I e CKO| O C O CTOTHI4T H eMera[rr4r{ e cKI4 x BKTIOq euwit.

7. Pazpa6orarb MareMaruqecKyro MoAeJrb rlr'rpKyJrrrlr{oHHbrx rroroKoB MeraJrJra
B npoMe)KyrorrHoM KoBrrre MHII3 v uccrrelioBarb 3aKoHoMepHocrr,r paSHHupona-

KaJIbIILIf, 14 aJIIOMH-

u3MeHeHr4e CTpyK-

Hufl. craJr :, HeMeraJIJII4rIecKI4x exrlo.{eHnfi noA Bo3Aeficreae\4 rrrApoAr4HaMr.rqe-
OKHX r{ OapooTaxHbrx npoqeccoB.

8. IIpo4oJI)KHTb pa3BI4TI4e HayqHbrx ocHoB, pa-:pa6orarb cKBo3Hofi rexuoJrorg-
'recxlaft pecypco- I{ sHeproc6eperarorqufi npoqecc u pe€Lnr43oBarb ero r{acrHbre rex-
HOIOU4rreCKr4e ollep aur4H :



- TexHonofl4.'I cHtTI,u [epeoKI4cneHHocrr4 MeT€uIJIa MeJrKoKycKoBbrM yfJrepoA-
coAep)KarrllrM MaTepr4€uroM B npoqecce BbrnycKa rrJraBKr4 ;

- paIILIOHaJIbHAfr TeXHOJIO|VTfl pACKVtCIreHIdfl. CTa-JLI|I B CT€LIepa3JII4BOr{HOM KOBITIe B

npoqecce BbrnycKa nnaBKr'r ;

- TexHoJIOfI4r BHerrer{Hofi o6pa6orxr4 Kox{cTpyKrlr4oHHoit crastu B cTiurep?3Jru:
BOIIHOM KOBIrre Ha alpefaTe KoBrI-frerrb c I4cKIroqeHI4eM BTopHrIHofo OKLIcJIeHI4.[ Me-
TaJrJra qepe3 oTKpbrTyro rroBepxHocTb;

- TexHoIofI4.rI pasunupoBa]F'vrfl, Mer€urJra oT HeMeT€uurr4rrecKux BKlroqeHr4fi B

npoMe)KyrorrHoM KoBrrre MHJI3 ;

- TexHoJIorI4.a coBMecrHoro pa$raHupoBaHr4fl, craJrvr rrrJraKoBbrMr4 cMecrvrr4 14

loporxKoBbrMra uo4raSurcaropaMr{ B craJrepa3rr4BorrHoM KoBrrre.

Vlcxogx I43 3Toro, pa3Bvrrvre HayqHbrx ocHoB 14 TexHoJrofvrtr BHerrerrHoir o6pa-
6orr<u KoHcrpyKIIIloHHbIX ctatefi., o6ecne.rznaroqefi 6onee BbrcoKoe KaqecrBo Me-
TedUTA, paSpa6orKa anfopl4TMa ee Bocrrpor,r3BoAcTBa B npor{3BoAcTBeHHbrx ycJroBr4-rrx

no o6ecnerleHl4lo MI4HI4M€uIbHofo ocrarorlHofo coAepxaHu.rl, pa3Mepa I4 3aAaHHoro
crpyKTypHo-xl{Ml{qecKoro cocro.sHr4.rr HeMeraJrJrr{qecKr,rx BKJrroqeunit, f,Brtrerc-s aK-
rya-urHofi npo6leuofi, perueulze Koropofi vueer BarKHoe Hayr{Ho-TexHr4rrecKoe H
[paKTl4rrecKoe 3HalleHr4e. 3ro uossoJlrrr cHr43r{Ib orpl,IqareJlbHoe Blrufl:nkre HeMer€ur-
JII,IqecKI4x BKrrorleHufi, ua Kar{ecrBo MeraJIJIa, [oBbIcLITb efo MexaHHqecKI,Ie v any-
xe6Hrte ceoficrea, cHH3HTb orcoprr4poBKy no Y3K u rroBepxHocrHbrM 4e$errau u,
TeM caMbru, o6 ecnerruTb 3Harrr4Tersuuft 3KoHoMr4rrecruft e S Serr.
OcHonHuIe HayrrHble pe3yJrbrarbl kr vrx 3Haqr{Mocrb AJrs HayKr{ r{ [porr3BoAcrBa

Ocnonnue HayrrHbre pe3yJrbrarbr, [oryrreHHbre aBTopoM :
1. Ananra3 cylqecrByroql4x rexHoJloriafi eHene.rHofi o6pa6orxlr KoHcrpyKrlz-

oHHbIX Craleh,,. rIoK€l3bIBaeT, aITo Hapfl.[y c BbIcoKr4MI4 pe3ynbTaraMl4 tloBbrrlreHl4t
KarlecrBa MeraJIJIa, B rlenoM ypoBeHb AaHHbrx rexHoJrorufi, to Bo3Mo)KHocrrl nonyqe-
HHt 3HaqI4TeJIbHoro rroJro)KllTeJrbHoro s$Serra ocraercr HeBbrcoKHM. OcHosHat
npLTLrr4Ha AaHHOI{ CI1'ITyAUI'II,{ - HeAOCTaTOqHO pa3paooTaHHbre HayqHbre ocHoBbr rrpo-
IIeccoB o6pasonaurax, uo4ra$raqvpoBaHnfl. vr rpaHc$opMaq;uu HeMeraJrJrr4qecKr4x
BKJIIOT{eHI4I4 Ha TeXHOJrOrr4rreCKOM yrIaCTKe OT BbIrIyCKa MeTaJIJIa I43 KOHBepTepa AO

Kpl4crannl43aropa MHn3 B arperarax 6orlrilofi sN{ecu,rMocrr4. lloerorr,ry aKTy€urb-

TexHoJrofnrrecKofo rrpoqecca
o6ecne.{uBaroluef o cHrDKeHIae

HI?I.[..

I4JII4 IIOJIHOE I4CKJIIOqEHI4E

KOHCTpyKTIT4OHHOT4 CTaJrkr,

oTpr{rlaTeJrbHoro Lrx B.rrufl-

HIIMH .aBrlrorcq uccneAoBaHurr^ BrruflHr4fl AaHHBrx Saxropon u paspa6orKa cKBo3Hofo
eHene.{Hofi o6pa6orrra

2.Ha ocHoBaHr4r4 BbrrroJrHeHHbrx KoMnJreKcHbrx r{ccJre4oeauHfi HayrrHo o6ocno-
BaH, pa:pa6oraH vr al.anrnpoBaH K npoH3BoAcrBy KoHcrpyKrltroHHbrx craleft rroBhr-
IrIeHHoro KallecrBa crsogHofr TexHoJrorzqecrufi npoqecc zx BHerreqHofi o6pa6orr<u
Anf, ycnonuta uo4epHl43r4poBaHHoro cr€urerrJraBr{JrbHoro KoMrrJreKca ruclopo4nrrfi
KoHBeprep - AKII - KB - MHJI3 Kpl4BonrlHefiuoro rurra c Beprr{KaJrbHbrM yr{acrKoM
(arperaru BMecrl4Mocrbro - 350 r). Hau6onee eSSeKrrrBHbrM 3BeHoM SopnanpoBaHvrs.
KayecrBa Mer€uIJIa f,BJltercfl AKII - KB - MHII3, Koropoe o6ecne.ruBaer Hrr3Koe co-
AepxaHne cepbr - 0,001-0,002yo, BoAopoAa - He 6onee I,5-2,0 ppm, a3ora - ue 6o-



nee 4-6 ppm, HeMeranlI4rIecKHX BKrrorreHr.,rfi ToHKoit cepuu- Ao 1 ,0 6al^a, cHr4xeHl{e
HepaBHoMepHocTI{ MaKpo H MIzIKpocTpyKTypbI cxx6a rro MaJroMy ra 6onruroMy paAr4y-
cy, ToqetlHofi Ia ocesofi HeoAHopoAHocrI4 r{, KaK cJIeAcrBI4e, 3HarII4TeJIbHoe rIoBbIIrIe-
HIae MexaHHqecKI4x, clyxe6Hux ceoficrn r4 cHr4)KeHr,re ero orcoprr4poBKr4.

3. Ha ocHoBaHHI4 pe3ynbraroB Sr,rarz.recroro MoAenr,rpoBaHufl rr{ApoAu*aMkr-
rrecKHX noBepxHocTHbIX npoqeccoB B craJrepa3nuBoqHoM KoBrrre npr4 rrpoAyBKe Me-,.
T€UIJIa aproHoM nonyrleHo 3MnapHr{ecKoe ypaBHeHr4e AJrfl orrpeAeneHr4fl rrnoqaAr4
orxpurofr noBepxHocrr{ Mer€uIJIa, Koropoe KaqecrBeHHo noATBep)K4aercs, B pe€urb-

Hbrx npoMbrrxJreHHbrx ycnoBr{xx (Su, = 0,538 .(FJ;' - 0,01 .F# +0,083 ) H rro3-

BoJl.fler 6es nusyalbHoro Ha6ruo4eHr4r KoHTponrdpoBarb pa3Mepbr orxprrrofi [oBepx-
HOCTI4 MeTaJUIa I4 3HarrI4TeJIbHO CHI',.3LT'|b BTOprZrrHOe efo OKI{CJreHIAe.

4. B pe3ynbrare BblcoKoreMrreparypHbrx ra6oparopHbrx r4ccneAoBaauit tte-
raJulo-IrlJlarosofi cncreMbr Ca-Al-Si z CaO-AlzO:-SiOz ycraHoBJreHo, rrro nprr B3a-
nvto4efrcrBuu cucreMbl cocraBa aHoprHT o6pasyrorcx 4e$opMlrpyeMbre HeMeraJr-
rkIqecKl4e BKJIIoT{eHHI cocraBa aHoprHT; cr4creMbr [HpoKcr4T r{ rJrr4Ho3ur - 4eSopurz-
pyeMble BKJIIOTIeHI{f, COCTaBa, COOTBeTCTBeHHO aHOprtIT H ICeBAO-BaJTJTOCTOHTTT; fe-
JIeHur - TBep.qble He4eSopMr4pyeMbre BKJrroqeHufl Ha ocHoBe oKcr,rAa KaJrbqH{ r4

aHoprHT-fJrr4Ho3zr - TBepAbre He4e$opMr,rpyeMbre Ha ocHoBe KopyHAa.
5. Ha ocHoBaHLII4 pe3ynbraroB MareMarrrrrecKofo MoAenr{poBaHkrfl ABrDr(eHr4r.

qacrullbl aJIIoMI4Hara KaJIbIIr4fl B r{r4pKyJrflrlracinnrrx [oroKax MerarrJra B npoMexy.
TotIHoM KoBIrre ycraHoBneHo, rrro BKrroqeHr4f, p€BMepovr 200-30 lrxlr cnoco6Hrr uo-
KHHyrb III,IpKyJI.[qI{oHHbIe IIoroKZ r4 BcnJrbrrb B rxJraK, a MeHee 30 rr,rrcna - crpyKTypr4-
pylorc;l B lroroKax I4 ABI4)I(yrefl. c r4x cKopocrbro, coorBercrBeHHo, 6es [poAyBK?r r4

c npoAyBt<ofi aproHoM, paunoft 0,40 n 0,44 wlc. ltt uxy1anennfl pacxoA aproHa
Ha [poAyBKy r{epe3 roprlcmrfi 6rox He AonxeH npeBbrruaru 6olee 15 r,ltnruu, rrro
rBr-gerct AocraroqHblM Ant pa$IaHrzpoBaHr4{ MeraJrJra rr He rrpuBoAr{T K ero oroJre-
HI4ro. fIzgpo4IariaMl4r{ecKlae npoueccbr B [poMexyrorrHoM KoBrrre c rrJrocKr4M AHrrrr{eM
yBerI,lqI4BaIOT pe3I{AeHTHOe BpeMr MeraJrJra B HeM, yMeHbruaror MeprBbre 3oHbr r{
ynyqrrtaror rrpoqeccbl yAaJIeHr4r HeMer€urrzqecKr4x BKJrroueuui1 nprz 3ToM 3HarreHr{_f,
Kpl{repl4.a Ri 6es rpoAyBKI{ aproHoM na 4-9oh 6onrrue rreM c npoAyBKofi, vro cB}rAe-
TenbcrByer o rIoJIo)KI4TeJIbHoM BJrr4trHrrra [poAyBKr4 Ha y4anentre sxrlo.reHzfi.

6. B pesyJrbrare npoBereHHrrx npoMbrrx.rreHHbrx 3Kcnepr{MeHToB :

- onpeAeneHbl 3aKoHoMepHocTII II3MeHeHVfl CTpyKTypHO-Xr,rMHrrecKofo cocTo.tr:
Hkrs. KoBlueBoro IrrnaKa npl4 BHene.{Hofi o6pa6orxe cr€urr4 no.porrrKoeofi nponolorofi
c cHJII4KoK€LJIbIIrreM B cr€ulep€I3ruBorrHbrx KoBrrrax c Qyreponrofi: xpoMoMarHe3lrr,
IrIaMor kr Myrrrwrr u [oKpoBHoro rrrJraKa B npoMe)KyroqHoM KoBrue MHI3 c Syre-
poexoft ruaMor;

- ycTaHoBJIeHO, rITO OCHOBHbIMTI rIapaMeTpaMI,I, ollpeAensml]l?rMll crerleHb
ycBoeHlr.a K€urbIII4t no BBoAy I{ rroJro)Kl4TeJrbHoe ero BJrH.rrHr4e Ha 4ecynrQyparlr4ro
araJrkr e AKn 6onrruofi BMecrl{Mocrrr ra e IIK MHJI3 rBJrf,ercr coAepxaHr4e aJrro-
MI4HI4fl e o6pa6arHsaeNaofi crarrr I{ coAepxaHr4e Kalrbrln;r rro BBoAy, onpe.qeJreHbr 3a-



KoHoMepHocrlr prx KollrqecrBeHHoro coBMecrHoro BJITIf,HLIe B BIIAe ypaBHeHrlfi pe-

fpeccH14;

- ycTaHoBJreHbr 3aKoHoMepHocrr4 cHH)r(eHI,It coAep)KaHvrfl. KaJIbIIHt B CT€UII{ Ha

rexHoJrorr{qecKoM yrracrKe AKI-MHJI3 or ero coAep>Ka:c^ufl. rlo BBoAy, BpeMeHH BbI-

Aeplrmr,r MeraJIJra B cr€ulepa3Jrr,rBor{HoM KoBIIre B rIepI4oA or oKoHrIaHkrfl. o6pa6omu e

AK|I Ao pa3nr4BKr4 Ha MHJI3, a raKxe or coBMecrHoro BJrvflHvrfl coAepxaHrltr K€LtIb-

rJtrfl,vr aJrroMZHI{fl,8 craJrvr. BbIpDKeHHoe B orHoluenuu Ca/Al;
- ycraHoBireHo BlrvflHue coAepxaHr,rfl yrJlepoAa B MeraJIJIe Ha BblnycKe Ha 6aln

rouxofi cepr4r4 xpynKr{x r,r KpynHbrx HeMeraJIJIrIqecK}IX BKnroqeHuit, gttx HLI3KoJIeTH-

poBaHHbrx KoHcrpyKrIHoHHbrx cra-uefi orITI{Ma[bHoe ero coAepxaHlle HaxoA?ITct B

Ar4aua3oHe 0,06-0,08%.
7. Ha ocHoBaHr4H BbrrroJrHeHHbrx r4ccJreAoBauuit ycoBepueHcrBoBaHbl cyqe-

crByroqr4e, paspa6oraHbr 6onee eS$exrznHble I4 AoBeAeHbI Ao npoMbIIxJIeHHoro

npr4MeHeH[q cIeAyIouII4e TexHoiIofI4I4 :

- TexHoJro,fr{_rr clJflTus. nepeoKr4cJreHHocTH MeT€uIJIa MeIKOKyCKOBbIM yfnepoA-
coAepxaqHM MarepHaJIoM B npoqecce BbIrIycKa IIJIaBKI4;

- paquoHalrbHaf. TexHoJrofvrfl pacKvrcJleHH.'I cTaJrv B cTanepa3JII4BOtIHOM KOBIITe

B Ilpoqecce BbrrrycKa TIJIaBKI4;

- TexHoJrofr4fl BHerreqnofi o6pa6orxu KoHcrpyxquonuofi craJII{ B craJrepa3Jll4-

BoqHoM KoBrrre e AKII c r4cKrarreHrreM BTopl4qHoro oKHcJIeHlzfl. Mer€uIJIa r{epe3 or-
KpblTyro rroBepxHocTb ;

- TEXHOJIO|I4' TOTOIIHOTO

BKJrrorIeHHfi r npolre)(yrorlHoM KoBIrIe MHJI3;
paQnnupoBaHr{-s MeraJIJIa or HeMeraJIJIr{qecKI4x

- TexHoJrorkrfl. coBMecTHofo paQlrHl4poBaHl{fl, cTaIIV IIIJIaKOBbIMI4 CMeC-S:]tr'4VI Ll

nop o ruKo BbrMrr rra o4ra sHrcaTop aMI,I B cTaJIep a3II{BOTIHOM KOBIITe ;

- paspa6oraHbr HoBbre cocraBbr noporrrKoBbrx Marepl{aJroB Ha ocHoBe BhrcoKo-

aKTI,IBHbIX 3JIeMOHTOB IzI T9XHOJIO|I,I{€CKI4O npneMbl I4X npHMeHeHI{s B 3aBHCI4MOCTI4

or cocraBa KoBrxeBoro rrrJraKa z QyrepoBKr4 KoBIrIa 4rlx QopvtkrpoBaHvrfl.3aAaHHoro
cTpyKTyp H o -xHMHr{e cKo f o c ocTo.sHr,rr HeMeT€uIJIIaq e cKux erlroue uuft ;

8. Pa^:pa6oraHHbre HayrrHo-TexHr4rrecKr4e [peAnoxeHr{s H pe3yJlbrarbl rlpeA-

craBJreHHbrx lrccJreAoeanlrfi rro3BoJrrror, IIpHMeHI4TeJIbHo K KoHKperHbIM npoMbllu-

JreHHbrM ycnoBr4rM 14 TexHoJrorlrqecKlru oco6eHHocrqM, pa:pa6orarb anropuTM rlo-
nyrleHl,lf, HeMeraJrJluqecKr4x BKrlorreHufi, zaI'auHoro ocrarorlHoro coAepxaHl{f,, pa3-

Mepa 14 cTpyKTypHo-xrrMrrrrecKofo coaTorHr4fl npu npoI,I3BoAcTBe BblcoKonpoqHblx'

KoHcrpyKrlr{oHHbrx crarefi, rrro -rrBrrercs oAAI4M H3 uanpaeleHr'rfi 4alrnefiureto
pa3BldTLrfl, TeMbr.

3naqumocrb AJrfl HayKrr pe3yJrbraroB rrccJleAoeaHufi 3aKrloqaerc{ B ToM,
rITo pa3pa6oraHu cneryroql4e MeroAoJIorI4I4 :

- paspa6orKr4 cKBo3Horo rexHoJrorr4qecKoro npoqecca BHerer{Hofi o6pa6orrcz

KoHcrpyKrlr4oHHbrx cralefi Ha ocHoBe ynpaBnenr4fl. npoqeccarrara o6pasoBaHut, Mo-

4H$r,rqupoBaHr4r ra rpancQopMaIII4I{ FIB, n I4x IloorarlHoro y4urcr'krfl:
- yrrpaBJr eHufl. pa3MepaMIa, o6pa:yloqefics orrpurofi or IuJIaKa rloBepxHocrl,I

3ABLICI,IMOCTI4 OT TEXHOJIO|HIICCKLIXMeruurJra B craJrepa3rl4BorlHoM KoBIrIe Ha AKII s



rrapaMeTpoB efo ycpeAHr4TenbHofi ilpoAyBKr4 apfoHoM:
- ynpaBJreHn crpyKTypHo-xr4MnrrecKr4M cocro.rrHr4eM nepBurrHbix FIB, o6pa-

3yrorquxcfl. rrpu. pacKr{cJrenuvr crarrr4 B npoqecce BbrrrycKa rrJraBKH, vro4zSraqupo-
BaHHIIX BKrloqeHvit s rrpoqecce o6pa6orrkr craJTu BbrcoKoaKTLrBHbrMr4 peareHTaMr4

Ha AKII r{ rrocJre rpaHcQopMaqr4rl B pe3ynbrare BToplrrrHoro oKr4cJreHu.rr Ha yrracrKe
AKII-MHJI3.

Oupe4eneHa KorrlrrecrBeHHaf, SyHxqraoHaJrbHaf, 3aBr{cr{Mocrb Brkr-rrHr4.f, crpyK-
TypHo-xr4Mr4rrecKoro cocrorHrar KoBrueBoro 14 noKpoBHoro ruJraKoB npr,r o6pa6orxe
araJrvr BbrcoKoaKTrrBHbrMr4 peareHTaMkr v xr4MrarrecKoro cocraBa Syreponxu (xpo-
MoMarHe3I4T, IrIaMor I4 Mynnzr) na crpyKTypHo-xuMurrecKoe cocro.f,Hr4e ocrarorlHblx
HeMeraJIJII4r{ecKI4x BKrroqeHr.rfi. Brr.seneH xapaKTep BnHflHvs, cocraBa aJrroMlrHaroB
KaJIbIdIrrI, o6pa:yrorqvxcs. rpr4 BHene.rHofi o6pa6orr<e cr€urr4 xanrquficoAepxaqr4Mr4
peareHTauvr u I4x clloco6uocru r rl{Apararlvrv vr rr{4poreHu3arJvrv Ha MexaHrar{e-

cKI4e ra cnyNe6Hrre csoficrBa craJru. Oupe4eJreHbr 3aKoHoMepHocrr4 yllarre]Flvrfl He-
Merarrr4rrecKr4x errro.reHuft B npoMexyrorrHoM KoBrue MHJI3 B npoqecce Henpe-
prrnnofi pa3nHBKrI tIoA Bo3Aeficreue\4 rr{.qpoAr.rHaMrrrrecKux u 6ap6ora)KHbrx npo:
ueccoB.

Taruu o6pa:ou, paspa6oraHHble reoperrrqecKr.re ocHoBbr ro3BoJrzJrrz pa3pa-
6orarr cxeosnofi TexHoJrori{.{ecxzfi npouecc BHe[errHofi o6pa6orKr4 KoHcrpyKrlr4-
oHHbIX CTaJIeU Ha TeXHOTO|I4TIeCKOM yr{aCTKe OT BbrrryCKa MeTaJrJra r43 KOHBepTepa Ao
Kpl{crannl43aropa MHJI3, o6ecne.Iznarorqnfr KarrecrBo MeraJrJra Ha BepxHrrx [peAe-
nax fOCT-a no 4aHHofi MapKe craJrr4 u c yq,eroM Ao[onHr4TeJrbHbrx ycloenfi KoH-.

,tTpaKTa.

ilparcruvecKoe 3HaqeHI{e pe3yJlbraron pa6orbr 3aKJrroqaerc-tr B ToM, rrro
pa3paooTaHHble TeopeTI4rIecKI{e [oJIo)KeHr4.s HarrrJrr4 IIpuMeHeHkre rrpv perueHl4r{ Ta-

KI,IX 3aAaq, KaK cHsrr4e nepeoKr4cJreHHocrr4 MeraJrJra nepeA pacKr4cJreHr4eM; o6paso-
BaHI,Ie nepBurIHbIX HeMer€uIJIlrqecKI4x BKflrcqeHuft rerro yAzrJrreMbrx r43 craJrvr; cluu-
xeHI,Ie BTopI{rIHoro oKI,IcJreHLrfl. Mera[Jra npu ycpeAHnTeJrbHofi upo4yBKe Ha arperare
KoBITI-retIb; yAaneHrre HeMerarluqecKr,rx BKrroqeuui,t B npoMexyrorrHoM KoBrrre B

[pouecce HerlpepbrBHoft pa^:rrzBKn rryreM orrrr4Mra3awrr TuApoAr4HaMnqecKHX r{

6ap6oraNHblx lpoqeccoB; orrrr4Mr.r3arlur nepexoAHbrx pe)Kr4MoB HenpepbrBHofi pa":-

JII4BKH CTa.JII<I C qenbro r4CKJrrOqeHHr 3aTqfLrBAHnfl rrrJraKa B Kpr,rCTaJInr43aTOpbr.

Pesynsrarbr Aucceprar{HoHHofi pa6orn BHeApeHbr Ha PYII <<Eenopyccxzfi ue-
Tannyprrr.recKzfi 3aBoA)), OAO < Tope:rBepAocrrnaB>),
<lonqelreHr)) z fOV BIIO <loH6accKarr Har{noHaJrbHat
apXI{TeKTypbI). 

,,

PenouenAall[u [o rrcrroJrb3oBaHr{ro pe3yJrbraroB rr

C.ruraeN{ qerecoo6pa3HblM npoAon)Kram pa6ory rro coBeprueHcrBoBaHuro pa3-
pa6oraHHblx B Ar4cceprarlur{ TexHr4rrecKHX perueuufi nprrMeHuTeJrbHo K ApyrHM Me-
TannyprlrrlecKr4M npeAnpr4f,Tr4.rrM rro BHerre.{Hofi o6pa6ou<e KoHcrpyKrlr4oHHbrx cra-
nefi.

B qacruocrr{, npeAJro)KeHHa.rr MeroAoJrorlrr paspa6omz cKBo3Horo

HIIO (IOHI,IKC), OAO
aKaIeMI4tr CTpOLTTeJTbCTBa 14.

BbrBoAoB AUCCepraur.ru

TCXHOJIO-

arpefaTaxrlrqecKoro rrpoqecca BHerreqnofi o6pa6orxu Mo)Ker rrprlMeH.rrrbcr B
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cpeAHefi BMeOTHMOCTH KaK B KOHBepTepHOM TaK r4 3neKTpOCTaJrenJraBr4JrbHOM npor43-

BOACTBe, a rarcKe pa3pa6oraHHbre TexHoJrofnrrecKHe oneparlr4r4 MofyT HairTvt npr4Me-

H EHI'IE CAMO CTO'TC JIbH O B CO BP CM CHHbIX CTAIIEJILITEft TTTTX KOMIIJI CKCAX.

I4HrepecubrMr,r AJrr rrpoMbrrrrJreHHoro r4crroJrb3oBanufl, .rrBr.flrorcs pa3pa6oraH-
Hbre MaTeMaTr{rrecKr4e MoAenH ynpaBJreHkrfl. qHpKyJr.[quoHHbrMr4 rroToKaMr4 MeTaJrJra B

rrpoMexyrolrHoM KoBrue MHJI3 Anfl yl:aneHnfl. HeMerarrJrHrrecKr4x BKrrorreHufi.. OlF'u

rro3BoJrflroT orrTr,rMr{3rrpoBaTb KoHcTpyKrlr4ro npoMexyTorrHofo KoBrrra upr{ npr{Me-
HeHr{r4 HOBbTX yCTpOT4CTB yrrpaBneHLrfl. rlr{pKynrqr4oHHbrMrr rroToKaMr{ MeTaJrJra, a

TarcKe rpr4 pa3pa6offie u r43roroBJreHkrv 6oree coBpeMeHHbrx MHJI3 u crarenr4Tefi-
HbIX KOMNJIEKCOB.

Jla6oparopnafl. ycraHoBKa ilnfl. MoAenr4,poBaHvrfl ycpeAHrrreJrbHofi npoAyBKr4

MeraJrJra B craJrepa3JurBorrHoM KoBrxe aproHoM Mo)Ker 6um npr4MeHeHa [rrfl rlccJre-

AoBaHr4lr rlrApoArrHaMr4rrecKr.rx flpoqeccoB B arperarax KoBrx-[eqb pa3nr4r{Hoft sNre-

crr4Mocrr4 nplrMeHHTeJrbHo K co3AaHuro 6onee coBpeMeHHbrx arperaroB r4 npo-
AyBorrHbrx ycrpoficrB.

Ho-xI4MI,IqecKofo cocro;lHl{g HeMer€ulrurrecKl4x eI$Ito.IeHIaft IIo3BoJI.[er aHanr43r4po-

BaTb vtx cocTo.f,Hll_f,, }lal{uH.afl. c

XI,IMI4II C CKO f O C O CTO flHvfl..
oopa3oBaHr4r 14 Ao 3aAaHHoro cTpyKTypHo-

Pacurupenue o6beMoB BHeApeHr4s npeAnoxeHHbrx rexHr4r{ecKr4x peurenufi
Moxer 6rtru ocyqecrBJreHo Ha MeraJrnyprurlecKr,Ix npeAnpunrwfi Poccuu, Benopyc-
cLru u Ap. cTpaH, MaccoBo npora3BoArrrlr4x KoHcTpyKrIr4oHHbre cTaJrLr.

O6urue 3aMeqaHr{fl
Kax HeAocraroK orMerraeM, rITo n pa6orq He HaIrrJIo orpa)KeHr4e r4ccneAoBaHr{e

Brrarfl:nvre oKrrcJreHHocrr{ MeraJrJra Ha npoqeccir o6pa"aoBaHrafl nepBr{rrHbrx HeMer€ur-

JIZrIecKr4x BKrrorreHuit, na npoqeccbr r,rx rrao4r,r0vrlr4poBaHrrfl BbrcoKoaKTHBHbrMH pe-
afeHTaMr.r rz rpancQopMarlr4r.r B pe3ynbrare BTopr4rrHofo oKr4cJreHrz-f,. VIcxoAs. r{3 3To-
ro, Mo)KHo 6ruo 6lr ycrauoBr4Tb orrrlrMaJrbHrrfi nepxnrafi upe4en ocrarorrHoro co-
Aep)KaHr{r B cT€urlr KaJrbrlur.

Hapxgy c reM, qro B pa6ore npeAcraBJreHbr pe3yJrbrarbr rrpoMbrrrrJreHHbrx rrJra-

BoK c orlpeAeneHl4eM Al{aMerpa orxpurofi rroBepxHocru MeraJrJra rrpra ycpeAHr4TeJrb-

Hofr upo4yBKe aproHoM qepe3 AoHHbre [poAyBot{Hbre ycrpoficraa, oAHaKo orcyr-
crByror pe3yJrbraru ra6oparopHbrx rr4ApoAr4HaMr4rrecKr{x r4ccJreAosanuia ycpeAHr,r-

remnofi npoAyBKH Mer€LrrJra qepe3 AoHHbre npoAyBorrHbre ycrpoficrna (6noxra, y3nbr

n r.l.) pa3nurrHofi roncrpyKrlr4u.
llpra

IIIJIAKOBOI4

ycraHoBKe I4HAyKIIHoHHoTo HarpeBa c rpaSrztoBbrM Tr4rJreM, qelecoo6p€BHo 6ulo
6H grInoJrHLrrb r4ccne.qoBankrfl, no BceMy Al4ala3oHy coorHorueuufi KoMIIoHeHToB,
qro no3BoJrrrJro 6rr rny6Ne [poaH€Lnr43r4poBarb r43MeHeHvfl AaHHofi cucreubr npr4Me-

HHTeJIbHo r nao4r.r$zrlr4poBaHr{ro HeMerarruqecKrlx BKJrroqeHzfi Kanbrlr4eM B KoH-
cTpyKurroHHbrx cTaJr.rrx.

Onrrr rroKa3€ur, r{To npr,rMeHeHue reopl4l4 MfC-Sas AJII oilHcaHurs. crpyKTyp-

BblcoKo-TeMneparypHbrx r4ccJreAoBaHvflx B3ar4MoAeitcrsus, MeraJrJro-

cI,IcreMbI Ca-Si-Al v CaO-SiOz -AlzO3, BbrrroJrHeHHbrx na na6oparopuofi'
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B 4racceprarlr{oHHofi pa6ore BbmoJrHeH 3uaqnTelrHufi aHalrvr3 HeMerillrrlrre-
cKlrx BKrroqeHuir. no reopr4r4 MfC-Sa: (uepnu.rHbrx, rroeJre vro4ra$urlr4poBaHtrfl, a

TaKXe B pe3ynbrare rpaHcSopuaqzu), o4Haxo He rrpeAcraBJreHbr pe3ynbrarbr HccJre-

4oeauufi MeroAoM pacrpoBofi enerrpouHofi Mr4KpocKouuu (ereKTponHar MeraJrJro-

rpaSux u Spar<rorpa$zs) rlJrr4 MrrKpopeHrreHocneKrpaJrbHbrM aHilrrl3oM HeMer€Lr-

rlrqecKIax BKJrroqeHuft raxoro ro AaHHoro KoHKpernoro crpyKTypHo-xr{Mr4rrecKoro
cocTof,Hl4_g.

TaxNe B Ar{cceprar\ur4 He paccMarpnBarorcf, Bonpocbr 3arrlr{Tbr crpyz MeraJrJra,

racrexarouqefi I43 cr€urepa3Ju4BorrHoro KoBrxa B npoMexyrorrHbrfi. ua npeAMer BTo-

plrrrHoro oKr4cJreHr4tr or B3arlMoAefi.crsus c KracnopoAoM Bo3Ayxa. Kpovre roro, He

paccMaTpLrBaroTcfl Bolpocbr BrrprflHllfl napaMeTpoB rlr4pKyJr.trqzoHHbrx noToKoB B

npoMe)KyrorrHoM KoBrrre Ha BTopr4qHoe orrai4eHne MeraJrJra or B3aulro4eftcrnLrfl c

IIOKpOBHbIM IIIJIaKOM, KaK B CTarI[OHapHbre peXUVrr pa3nI4BKr4 , TaK 14 B IIepeXOAHbre.

3arc.nroqeuue
B 4zcceprallr4oHHofi pa6ore perreHa Bax(Haq HayqHo-TexHr.rqecKar npo6neua

noBbrrueHrr.rr KarrecrBa KoHcrpyKr{r{oHHbrx cralefi Ha ocHoBe pa3Br4Tr4.rr HayrrHbrx oc-
HoB r4 TexHoJrorHH BHerre.rHofi o6pa6omr,r KoHcrpyKr{r4oHHbrx cralefi r{ co3AaHrl.rr Ha

:rofi 6ase cKBo3Horo rexHoJroruqecKoro [poqecca, o6ecrrerrr4Baroqero r]oBbrrueHue
KarlecrBa, MexaHuqecKr{x u cnyxe6urrx cnoficrB MeraJIJIa, cHrI}I(eHug ero orcoprn-
poBKkI H rloBbllueHvrfl. BbIXoAa roAHofo. PerueHue upo6reurr HMeer BaxHoe xossfi-
crBeHHoe 3HaqeHue Ar.s [polr3BoAcrBa KoHcrpyKrlrroHHbrx craJrefi 6onee BbrcoKoro
KaqecrBa, rITo rIo3BoJII4T rloBblclrrb KarrecrBo npor43Bo.quuofi I43 HHX npoAyKrlr4l4 I4

yBenI4qI4Tb cpoK I4x oKcrlJlyararJvru. lucceprarlr4f, rpeAcraBr.rrer co6ofi 3aBeprxeH-
Hyro Hayr{Ho-r,rccJreAoBarenbcKyro pa6ory. Hoerre HayrrHbre pe3ynbrarbr, roJryrreH-
Hbre Ar4ccepTaHToM r4MeroT cyrqecTBeHHoe 3HaqeHr4e Anfl MeT€urnypfurrecKoH rrpo-'
MbrrrrJreHHocrlr, HayKr{ r{ [paKTr,rKr4 coBepureHirsos ankrfl. TexHoJrorr4r4 npor43BoAcrBa
I{ BHe[eqnofi o6pa6orxu KoHcrpyKrlrroHHbrx crarefi. BHsoArr H peKoMeHAarlur4 Ao-
crarorrHo o6ocnosanu. Pa6ora orBeqaer rpe6oBa:nkrflM n. 2.1 llonoxennfl, o rrpn-
cyxAeHrlla yu€urrx crenenefi, rpeAb-f,BJr.rreMbrM K AoKTopcKr{M Ar{cceprarlr4rM, a ee

aBTop 3acnylrfl4Baer npr{cy)KAeHrzq euy yvenofr creueru{ AoKTopa rexHnqecKr4x HayK

no cneIIIl€LIIbHocrI{ 05.16.02 <Merarryprns. qepHbrx, rlBerHbrx H peAKr4x MeraJr-
JIOB)).

Orsun o6cyxAeu lr o4o6peH Ha 3ace4aHuu r<aSe4prr <Merallyprvs, qepHbrx

MeraJrJroB> focyAapcrBeHHoro o6pasoBareJrbHoro frpe)K[eHvrfl Bbrcrrrero npo$eccz-
oHaJlbHoro o6pasonalr.ufl.IlyraHcr<ofi Hapo4nofi Pecnylrrurcu <<[oH6accxufi rocyAap-
crseuHrrfi rexHurrecrrafi ynueepcr{rer) < 0 &- > 4era6px 2016 r., rrporoKon }lb 1&

lorcrop rexHurrecKr{x HayK, npo$eccop, 3aBeAyroulrafi r<a$e4pofi
<Merannypu4fl rIepHbIX MerrurJloB> focyAapcrBeHHoro o6pa:oBareJrbHoro yqpe>tc4e-.

HI4t Bbrcrrero npoSecclroH€urbHoro o6pa:oeaHfix JlyraHcxofi Hapo4nofi Pecny6 rrkrKr
<floH6accxuft rocyAapcrBeHurrfi rexHra.recKrafi yHr4Bepcr4Ter)),

3Jr. rorrra: kaf.mchm. donqtu@y
Hoeoxarcxufi Aner<caHAp Mtrxafiroez.r


