
OT3bIB O(DUUIIAJIbHOTO OIIOHEHTA

Ha 4r4eceprarlnro foan Txe Xoaur
<(Dopnu4poBaHl4e roHKorlneHoqHbrx cJroeB c Bbrcoxofi AuoneKTpr4r{ecxofi ilpoHn-

uaeMocrblo Ha ocHoBe crlo)KHbrx oKcr{AoB peaKTHBHbrM MafHerpoHHbrM paclbrne-
HI4eM)), [peAcraBJIeHHy]o Ha coprcKaHze yueuofi creleHr KaHp:a4ara rexHr4rrecKr4x
HayK ro creql4aJlbHocrn 05 .27 .06 <TexuoJlorl4fl ra o6opyAoBaHne Infl rpoz3BoAcr-

Ba nonyrpoBoAHuKoB, MarepnaJroB u npu6opoB oneKTpossofi TexHHKr,r))

CooreercrBne Al{cceprauulr c[eqrraJrbHocru rr orpacJrn HayKH, rro KoropbrM
oHa [peAcTaBJIfleTCfl K 3arrIHTe ,

fucceprawrfl, foan Txe Xoaur <(DopvrlrpoBaHze roHKorrJreHoqHbrx cJroeB c
BblcoKofi gueteKTpl4rlecrcofi npoHl,IqaeMocrbro Ha ocHoBe cJroxHbrx oKctrAoB peaK-
THBHbIM MafHerpOHHbIM pacrlblneHr4eM)))) coorBercrByer orpacnu rexHr4rrecKr4x
HayK H c[eql4aJlbHocrn 05 .27.06 <<TexuoJrorur.fl r,r o6opyAoBaHvre 1rrfl rpor43BoAcr-
Ba nonynpoBoAHl4KoB, Marepr4aJroB u npu6opoB 3neKTpouHofi TexHHKH)), TaK KaK
BKJIIoqaer paepa6orKy Hayr{HbIX ocHoB co3AaHzfl HoBbrx [epcileKTuBHbrx Mare-
pl4anoB Anfl TBepAoreJIbHbIX 3neKTpoHHKH (n.i @i.rtnxcl-xr4Mr4ltecKr{e trpoqeccbt'
Irporel(aroull,re nplr cI4HTe:]e I'{ BbIpauI}IBaHI4r,{ KpptcranJrnriecKr4x r4 a1,{oprpHux nra-
TepuanoB B odlent-rolvt H nrreHoqtioj\l coc:Toflr rr4u Anfl pa3ruqllbrx o6lacrefi g,rex-
TpoHHofr rexHtrIKll, n.4 VIccneAoBaHLre 3neI(TptIr{ecKHX, MafHr4'fHbrx, ofrr}rqecKr{x.,
rennodtLt3r4qecKHX csoficrB MarepuaJtoB ra cnoen).

ArcryanbHocrb reMbr ArrcceprarIHH

Oco6uit uurepec B MI4Kpo3JreKTpoHr4Ke K cnoxHbrM oKCHAaM cBfl3aH c vre-
rIonb3oBaHI4eM B Kar{ecrre QyHKIII4oHaJIbHrIX cJIoeB 3aroMr4Haroqax KoHneHcaro-
poB flqeeK cerHero3neKTpIauecrofr, pe3l4cranuoft, MarHr{Tope3gcrznuofi raMfl.rvy
fa3oBbIX ceHcoPoB, 6y$epnblx I4 SaptepHblx cJIoeB. O4naxo ceoficrBa raKkrx Ma-
TepHanon xpafrHe r{yBcrBHreJIbHbI K 3JIeMeHTHoMy cocraBy vr crpyKType, rrro rro-
rpe6onaJlo pa3Bl4Tvrfl, cyu\ecrByroull4x H co3Aalzfl HoBbrx MeroAon SopvrHpoBaHkrfl
cJIoeB. O4urana vr3 nepc[eI(TI4BI]bIX cnoco6oe Qoprurr,rpoBaHzfl frJreHoK cJro)KHbrx
OKCHAOB .f,BJltreTcfl MeTOA peaKTHBHOfO MafHeTpoHHofo pacnbrn eHwfl. cocTaBHbrx
uuureuefi. Mero4 rlo3Bon-fler ylrpaBn,flrb oJIeMeH'rI{brM cocraBoM Sopir,rzpyeMbrx
MHO|OKOMIIOHeHTHbIX IIJIeHOK rIpI4 HCIIOJIb3OBaHHH OAHO|O MafHeTpoHHofo pac-
TIbIJII{TeJIbHoro ycrpoficrBa. OAHaxo B oroM cnyqae cocraB HaHocr4Mbrx rrJreHoK
3aBVQvrr or Pxla Qaxropon (xoeS$uUneHroB pacrbln eHHfl 3JreMeH'roB, pacnpeAe-
JIeHHt rIJIorHocrn HoHHoro roKa Ha MHrrreHH, 3HeprHH 6ovr6apAHpyrorqzx Mr{-
IrIeHb I4oHoB Ia r. A.). flp, peaKTI'IBHoM pac[bln eHr4v rrpoqeccbr B r(aMepe 3Haqv-
TeJIbHO yCno)KH.flIOTC,f,, pI COCTaB HaHOCHMbTX rIJreHoK TarcKe 3aBHCVIT OT peaKrIr4OH-
sofi cuoco6Hocrpl MarepI4aJIoB MHIrreHvr vr 1aBlreHkrfl, peaKTHBHoro fa3a. llosroir,ry
IIoI4cK HoBbIX AI43neI(TpI4qecKI4x MarepuaroB c BbrcoKoit gueteKTpgr{ecrcofi ilpo-
HHUaeMocrbro, HI43KI,IM ToKoM yreqKu, ertcor<ofi cralutbHocrbro napaMerpoB 14
pa:pa6orxa MeroAoB HaHeceHun ToHKHX rIJIerJoK cno)KHbrx oKcHAoB rrpHHrIr4[H-
aJIbHbI Anr AanbHefrruero ynyqueHl4n xapaK'repvcrnrc VIC v flBJrflercr ar(ryanrnora



3AAALreir' KOTOp Afl, Tpe6yeT perxeHHq.

Crenen b H oB rr3 H br pe3yJr braroB, H ayrr H brx rr oJroxre H H fi ,
KOTOpbre BbrHocflTcfl Ha 3arrlrrTy ArrccepTarlr4H

BrtuocI,IMbIe Ha 3alrlury pe3ynbrarbr Ar4cceprauuroHnofi pa6orsr 14 HayrrHbre
II OJr O)Ke HVrs, r Brq roT cfl up r4 H rJxrwranb H o H o B brM H :

llorca:auo, qro npl4 BbIcoKoBaKyyMHoM HMnynbcHoM MarHerpoHoM AByx-
KOMIIoHeHTHrIX Ti-Al, Ta-Al, Zr-Hf, Tr-Zr cocraBHbrx uauresefi Hanps)KeHr4e
pa3pflAa MarHerpoHa H cKopocrb HaHeceHHfl uleuOx ilpz r43MeHeHvrv KoHrleHrpa-
L\krvr KHcnopoAa e ArlO 2 eMeQH fa3oB orpeAeJrqrorcr eQSer<u,rBHbrMz xoesQ"ur-
eHraMI4 pacrbln eHr4fl ut I,IoHHo-oJreKrpounofi oMr4ccura (KI433) lazru eHkr, Koropbre
3aBr4cflT or rrnotu dIV, 3aHzMaeuofi MeTaJIJIaMH Ha Murrr e:nvr, crefreH 14 krx rroKpbrrgfl
oKchAaMI4, xoeSSuIIHeHToB pacllbln eHHfl vr r4oHHo-DneKTpouuofi :lMvrcevv 3THX
MeTanJroB z HX OKCr4AOB.

2. npegno)KeH MexaHI43M pacrrblJleHu-fl cocraBHbrx Mr4rrreueff B cpeAe ArlOz
pa6ounx ra3oB, He3aBncxuluit or crloco6a noAar{r4 ra3a B KaMepy, yrryrrrrearculufr
pa3nl4rlHe CKOpOCrefi OKHCJrCHVrfl, MeraJrJroB B cocraBe MHrrreHH, KOTOpbre o^ilpeAe-
Jlflrorct 3Har{eHI4eM ceo6o4Hofi 3Heprr4u f u66ca o6pa3oBaHgq oKcr,r la A,G"', Lr 3a-
BHcI4MocTb eSSeKTI4BHofo Ko3$QrtlreHra paclrbrn eHvrfl rrJreHoK cJrox(Hbrx oKcH-
AoB Ha iloBepxHocrl4 qacrefi uzrueHz oT AaBn eH:afl Kl4cnopoAa. I4g1,reHeHr4e 11po-

Snnx pacnpeAeneHufl cKopocru HaH eceHvrfl npor4cxoAr4T B pe3ynbrare reHepa wru
B pa3pflAuofi o6lacu4 MarHerpoHa orpallareJrbHo 3ap,f,)KeHHbrx HoHoB pacnbrneH-
HbIX r{acTI4II kI HX yCKOpeHVIkI neprreH4r4KynflpHo Mr4[IreHr,r, rrTo npHBoAr4.r K I4X
KoHAeH cargw s6ruzu ocvr MarHerpoHa.

3. VcraHoBJIeHo, r{To pa3renbHafl noAar{a ra3oB B KaMepy (Ar nolaercfl B
o6lacrr MHITIeHH, 02 noAaercfl B o6lacrs uo4noNxz) ro3Bonfler SopnrrapoBarb
AH3neKTpI4rIecKI4e IJIeHKFI OKCI4Aa Tr/ITAHA-aJrrOMHH]1^fl, B lrepexoAHoM pe)KI4Me pa-
6orrt cl4creMbl npl4 BbIcoKHX cKopocr.sx HaHece Hprfl, yBenzrr HTb coAepx aHHe K1'-
cnopoAa B IIJIeHKax or 45 - 48 ar.o/o Ao 60 - 64 ar.Yo, o6ecnequlBaer yBenr4rreHqe
AkIsneKrpur{ecxofi rpoHHIIaeMocrI4 or 7 - 13 Ao 17 - 23 u cHr,DKeH r4e 1krcileKrpr4-
rlecr(Hx rrorepb or 0,025 - 0,04 4o 0,011 - 0,02 Ha r{acrorel rcfu.

4. VcrasoBJleHbt 3aBnekrMocrl4 AH3neKTpHrIecKHX xapaKTepgcrgK (4raenex-
Tpl4rlecrcofi npoHl4llaeMocrt4, TaHreHca yrna AH3neKTpHr{ecKHX rrorepb, ToKa yreq-
KH, IxuIpHHbI 3arlpeuIeuuofr 3oHbI, Hanpt)KeHHocrz rloJr.s npo6or) nneuox cJro)K-
HbIX oKcHAoB Ti-Alr-*Oy, Ti-Zrt-*Or, Hf*Zr r-*Oy, Ta*Alr-*Oy or rrapaMerpoB rrpo-
qecca MarHeTpoHHoro pacrlblneHvrfl. H creIIeHI4 JrefupoBaHra-s. llor(a3aHo, rITo HaH-
nyqIxI4M cor{eraHl4eM cgoficrB c rorIKH 3peHvrfl vrctroJlb3oBaHr4fl rrJreHoK B KarrecrBe
AI4sneKrpI4Ka MOn crpyKTyp o6naAaror ilJIeHKH oKcI4Aa raQnnx-rlupKo Hvrfl.

Creuess HoBI{3HbI pe3ynbraroB vr HayqHbrx ilono)Ke uuit, BbrHocuMbrx Ha
3aIrIHTy, onpeAerqercfl uonu:uofi, r-ITo lroATBep)KAaercrr ny6nzx arynefi B perleH-
3r4krpy eMbIX xypHan ax v c6opnuKax MarepnanoB M e)KAyHapoAHbrx xon Sep enqu fi .



O6ocHoBaHHocrb lr AocroBepHocrb BbrBoAoB u peKoMenAarlnfi, cQopMyJrrr-
poBaHHbrx B ArrccepTarlHrr

Hayvuue rIoJIolKeHHfl, BhIBoAbI 14 peKoMeHAaur,rr4, npHBeAeHHbre B Ar{ccep-
TaIILIoHnofi pa6ore, rIoATBep)KAeHbr pe3ynbraraMr,r gKcrrepilMeHTaJrbHbrx r4ccJreAo-
saHuir c rpt4MeHeHI{eM IxlapoKoro Kpyra coBpeMeHHbrx MeroAr4rc ra o6opyAoBanvtfl.)
o6ocsoBaHbl TeoperuqecKl,I Ha ocHoBe [peAJroxeHHoro MexaHV3Ma pacrrbrn envrfl,
cocraBHblx Ml{rrreHeit u SopvrzpoBaHr4s rrJreHoK cJro}KHbrx oKcr4.qon. Bce pa-:pa6o-
TaHHbIe MoAeJII,I nepnQurlrrpoBaHbr. ,{ocronepHocrb pe3yJrbraroB pa6orrr rroA-
TBep)KAaerafl, orcyrcrBl{eM rlporr.rBope.rufi B nonyieuuux AaHHbrx, Koropue ony6-
Ju4KoBaHbI B oreqecrBeHHblx v sapy6exHbrx HayrrHbrx u34aHr4flx p€BnrarrHoro
ypoBHn.

Hay.rHan, [paKTnrrecKafl, SKoHoMlrqecKafl u counaJrbHafl 3HaqnMocrb pe-
3yJrbraroB Auccepraqlru c yKa3aHlreM penoMeHAarluft rro rlx HctroJrb3oBaHnro

Hayuuar 3HarrllMocrb [onyqeHHblx pe3ynbraroB 3aKnroq aercfl. B ycraHoBJre-
Hr4u oco6esuocrefi BbIcoKoBaKyyMHoro peaKTr{BHoro MarHerpoHHoro pacrrbrJreHu.f,
cocraBHblx Ml{IrreHefi u ylpaBnenvrs, gJreMeHTHbrM cocraBonr QopMt4pyeMbrx rrJre-
HoK cJIo)KHbIX oKcLIAoB. YcrauoBJreHbr 3aBvcuMocrr,r Ar4sJreKTpnrrecKlrx xapaKTe-
pLICTI4K rIneHOK pa3nl4rrHofo COCTaBa OT rrapaMeTpoB rrpoqecca MafHerpoHHoro
pacrlblnelnr4s, LI crerleHu nervpoBanufl. Ilpe4no)KeHa MoAeJrb MafHerpoHHoro pac-
nbIJIeHIaf, AByxKoMrIoHeHTHbrx cocraBHbrx MurueHefi, uosBonrrcuar [porHo3upo-
Barb cocraB HaHocIaMbIX fIJreHoK c Bblcorofi TorrHocrblo.

Ilonyvensub B AplcceprallrloHuofi pa6ore reoperr4qecKr4e u oKcrrepvMeH-
T€LIIbHbIe 3aKOHOMepHOCTI4 t4 MeTOAI,IKa HaHeCeHI{Ig, nJreHOK CIOIKHbIX OKCI4AOB HM-
rlynbcHblM peaKTI4BHbIM- MarHerpoHHbIM pacrrbrJreHueM cocraBHbrx uuruenefi 6y-

Ayr I,IcrroJIb3oBaHbI orpacnesofi ra6oparopzefi HoBbrx rexHoJrorzfi r4 Marepr{€rrroB
OAO (ITIHTE|PAJI) - yrpaBnrrouaf, KoMnalgJ/'n xoJrAlrHra OAO (I4HTE|PAJI)

rpn pazpa6orKe rexHoJlorvqecKrax rpoqeccoB SopvrnpoBaHr4fl TepMoqyBcrBH-
TeJIbHbIX cJIoeB HoBofo troKoJleHufl, rr,rurcpo6onoMerpr{qecKr{x MarpI,Iu HeoxJrDK-

AaeMbrx zn$parpacHbrx SoroupueMHbrx ycrpoft crn.
Pesylrrarbl Al4cceprauzoHHofi pa6orrr BHeApeHbr B yve6Hufi rrpoqecc Ha

ra$e4pe 3TT EfyI4P B KarrecrBe Marepl4€uroB neKrlr,roHHoro Kypca <<llyuroBbre r.r
IIJIA3MEHHbIE TEXHOJIOILII4 >.

, SroHoMI4 qecKafl 3Haql,IMocrb pa6oru 3aKrroq aercfl. B ToM, rrro [onyqeHHbre
pe3ynbTaTbl oTKpbIBaroT TexHlrqecKr{e [epcleKTlrBbr l.nfl ocBoeHr4fl HoBbrx Br,rAoB
I43AenI{fi, nonrrrreHufl KoHKypeHTocrroco6uo crvr v KaqecrBa rrpoAyKurrn 6elopyc-
cKr,rx npeArrpusruit.

flo.unora o[y6.nnnonaH[fl ocHoBHbrx noJro]r(eHrrfi, pesy.rrbraroB Arrcceprarlrru
B HayqHofi rrerrarll

llo MarepI4€LIIaM AzcceprallnoHHofi pa6oru ony6rvrKoBaHo 13 rreqarHbrx
pa6or, B ToM trLIcJIe 5 crarefi n nayrrHbrx rKypHaJax, coorBercrByrorrlux nynrry 19



floloxeilvrfl, o IIpHcy)rCIie:H:n]1. yrreHbrx creneHefi v IlpllcBoeH.vIvr yqeHblx 3BaHI4I'I

(2,6 aBropcKr{x macra), 8 crarefi s Marepr{Elrlax HayrIHbIx ron$epeuqrafi.

Co4epx aH;gre aBTopesepara rroJrHocrbro coorBercrByer ocHoBHbIM rlonolKe-

HLrfl M ALI CC epT arlvrkr.

CoorneTcTBrle oQopMJIeHHfl AIIccepTaIIrn rpe6oBaHufl BAK

OSoprvureHlre Ar4ccepraur4oHnofi pa6oru coorBercrByer rpe6on alHr4flM,

npeAbflBrqeMbrM BAK Pecny6Jrr4Kr Eenapycr K KaHAI4AarcKI4M ALIccepraIII'IflM.

,{ncceprarllroH Hafl,pa6ora cocrour r,r3 BBeAeHuq, o5u efi xapaKTepucrl,IKlr pa6orrt,

5 rras, o6utnx BbrBoAoB r,r crrrrcKa r{c[oJrb3oBaHHbIX pIcrotIHHKos. llorHufi o6levt

pa6oru cocraBJrfler 176 crpaHuu ocHoBHofo reKcra, B ToM rrl'Icre: ll7 I4nJlrocrpa-

,I"fi sa 47 crpaHlrrl€rX, 14 ra6tnu Ha 4 crpayurlax, 2 rtputtolKeHrlq sa 2 crpaHrrllax.

Cnncor LrcrroJrb3oBaHHbIX LrcrorrHr,rKoB coAeplKLIT 179 sauMeHoBa[uilr I{crotrHI'IKoB

(urnrov as, co6crBeHHbre ny6nuKarluu collcKarenr) na 14 crpanuqax.

Anrope6epar Ar,rcceprarlrroHuofi pa6oru AocraroqHo rIoJIHo orpaxaer oc-

HoBHoe coAep)K alvre Pa6orrr

CoornercrBrre HayqHofi nna.nnQuKarllln concKareJrtr yueHofi cre[eH]\ Ha Ko-

Topyrc oH rIpeTeHAyeT

Asaln3 Agccepraur{ouuofi pa6ortr, rpeAcraBJIeHHbIx s Hefi BbIBoAoB H pe-

KoMeHA gqui1 a raK)Ke ocHoBHbrx ny6luraunfi collcKareJlfl rlo reMe AI'IccepraIIuI4

no3BoJrqer 3aKJrrorrr{Tb, rrro Ar,rccepralllaoH :elas, pa6ora [peAcraBJlfler co6ofi caMo-

croflTenbHyro garcoh.reHHyro H ayrrH o -r,I ccneAoBareJlbcKylo p a6ory, a lc.aYrHafl, KBa-

nusnx a\vfl, concKareJu coorBercrByer yuenofi crerleHu KaHAli.Aara rexHl4trecKl{x

HayK rro cileugirJrbHocr4 05.27 .06 <TexHoJroruq u o6opyAoBaHLIe rnfl rpoI43BoA-

crBa rronyrpoBoAHr,rKoB, MarepI{aJIoB u rtpu6opoB sneKTpounofi TeXHI4KLI)).

3apre.ranrrfl rlo AHccepraIIIrH

B pa6ore rrpuBeAeHbr gKC[epLrMeHTaJrbHbre 3AB'IdCy^MOCTH pa3nI4qHbIX BeJII',I-

tlr.rH or KoHIIeHTparIuv Kr4c.[opoAa B ra3oBofi cruecu, nputleM LIHTepB€ur I,I3MeHeHHt

rrocne4sefi cocraBnflJr or 4 ao l0 %. HacrcolbKo Bo3MolICHocrH na6oparopnofi yc-

TaH o BKIa o 6ecn eql4 BalI4 TorrH ocrb 3alLalelvrifi II ap aMerp on ?

, flpn uccneA oBa]Hvrvr Brrr4fl]Hnfl Marepvara MLrIrreHr4 HA Halpqx(eHl'Ie pa3pflAA

MarHerpoHa Ha rpa$uxax (puc.3.7 , 3.8) HeKoppeKrHo I4crloJlb3oBarb repMI'IH

<<paCqeTHOe COAepx{ AHvIe MeTaJIJIa B paCIIbIJI€HHOM TIOTOKe>>' TaK KaK B STOM CJIy-

qae I4C[Onb3OBaHbI AaHHbIe O COCTaBaX MIlIIIeHefi.

B fJraBe 4 IIpu MOAenr4poBaHr,rH rrpoqecca peaKTI{BHOfO MafHerpoHHOrO

pacrrbrn eH4fl. cocraBHbrx uuureuefi B QopuyJlax orcyrcrBylor pa3MepHocrlr vrc-

TI OJIb3OBAHHbIX BEJIHTILIH.

B rexcre pa6orbr rrpu r43JroxeBvrn ronyqeHHbrx pe3ynbraroB orcyrcrByror

ccbIJrKLI na ny6Jr[KaIII{u coLlcKareJrt.



B qenoM, yKa3aHHbIe 3aMeqaHvrr. He HocflT rrpuHrJnrrvanbHoro xapaKTepa
He cHr4)Karor Hayr{Hoit v npaKTr4r{ecxofi rleHHocrv paSorrr.

3arcnroqeHr{e

luccepralluoHHafl, pa6ora foau Txe Xoasr <(Dopvrr4poBaHr4e roHKorrJre-
HorrHbIX cJIoeB c Bblcoxofi Au3neKTpurlecrcofr lpoHullaeMocrbro Ha ocHoBe cJro)K-
HbIX OKCI4AOB peaKTHBHbIM MafHerpOHHbrM pacnbr4eHneM, rro ypoBHro nayvHofi
HoBH3Hbr H npaKTl4'{ecxofi 3HarIHMocrI4 rIpeAcraBJIeHHbrx pe3ynbraToB cooTBeTcr-
Byer rpe6onaHtrrM rr.20 llonoxeHr,rfl o rrpzcyx(AeHr4r,r yr{eHbrx creueuefi v rtpvr-
cBoeHHH yrIeHbIX 3Basvfii e Pecny6lzxe Eenapycs, ilpeAbflBnfleMbrM K 46ccepra-
UHoHHbrM pa6oraM Ha coI4cKaHI4e yueuofi cretreHn KaHI r41ara TexHqrrecKr4x HayK
no cneqLIaJIbHocrvr 05.27.06 <TexHoJlorvrfl H o6opy4oBaHple 4.nfl rpog3BolcrBa no-
nynpoBoAHHKoB, Marepl4anoB u npu6opoB oneKTpounofi TexHr4KH>> a ee aBTop 3a-
cny)Kl4Baer npHcBoeHH{ zcrcouofr crerreHr 3a HoBbre HayqHo-o6ocnoBaHHbre pe-
3ynbTaTbl, BKJITOqaIOUIHe :

- sKcrreppIMeHTaJIbHO yCTaHOBneHHyIO 3aKOHOMepHOCTb BbTCOKOBaKyyMHOTO
peaKTHBHoro MafHerpoHHoro pacllbln eHvrfl, Ti-Al cocraeHofr MprrrreHg np1a pa3-
AenbHofi noAar{e ra3oB B KaMepy (Ar ua MHrueHb, Oz Ha noAnoxxy),3aKJrroqarc-
tUyrcct B ToM, r{To rIneHKH cJloxHofo oKcI4 Aa rr4TaHa-anrcMvrHvrfl Qopnazpyrorc,fl B
ilepexoAHoM pe)KHMe pa6oru QHcreMbI, r{To ro3Bor.seT yBenqrrgTb coAep)K aHHe
KHcnopoAa B IrJIeHKax ot 45 - 48 ar.oh tro 60 - 64 ar.Yo , HX Ag3neKrpkIrleucofi
lrpoHl{IlaeMocrv or 7 - 13 Ao 17 - 23 14 cHH)KeHI4e AHOneKTpI4rIecKZX norepb or
0,025 - 0,04 4o 0,011 - 0,02 Ha qaerore I xfq, o6ecneqvrBafl npu 3roM pocr cKo-
pocrr4 HaHeceHr4fl rrJreHor( Io 4 pa3.

- MexaHH3M pacnblneHl,It cocraBHbrx Mntrrenefi B cpeAe ArlOz pa6ouux ra-
3oB, ytlHTblBaroqrafi pa3nHque cKopocrefi oKHcJIeHufl MeraJInoB B cocraBe MHrrIe-
Hkr) vr QopNaupoBaFII,I.fl nrIeHoK cJIo)KHbIX oKcuIAoB c pr3MeHeHHeM orHocr4TeJrbHoro
aTOMHOTO COAep>KaHkIs. MeTaJIJIOB B rrJIeHKe OKCI4Aa TVrTaHa-aJrIoMr4HVrfl, Or 0,52 go
0,36 clr 'u:g;aMyMoM npkr foz:12,5 oh wrx coBMecrsofi Hloz:30 yo gnxpa3Aenb-
Hofi fa3orloA arrv coorBercrBeHHo.

- ycraHoBJleHHyro nl4Hefruyro 3aBr4cvrMocrb coorHorueHn.f, aroMHoro coAep-
>r<aHr4fl, MeraJInoB B HaHocHtvtofi IIJIeHI(e or coorHolrleHut r4HTeHcHBHocrH KoH-
TponbHstx ttuuuit orrl4r{ecKofo I,I3nyrIeHkrfl, nos6yNAeHHbrx aroMoB MeraJrJIoB Al
(396,15 HM), Ti (395,82 HM), Zr (338,23 Hu), Hf (3 68,22 Hiu,), Ta (48 1,27 unr) n
rlna3Me MafHerpoHHofo pa3ptrla npH BbrcoKoBaKyyMHoM pacnbrn eH^vr Ti-Al,
Ta-Al, Hf-Zr, Ti-Zr cocraBHblx uzrueuefr qro rlo3Bonser o6ecrer{Hrb KoHrponb
coAep)KaHprfl MeTaJIJIOB B HaHOCI4MbIX rrJreHKax cJro)KHbrx OKCHIOB C nofperxHo-
crbro no 6 oh.

- IIpeAno)I(eHHyro MoAeJIb MafHeTpoHHoro HaHeceHHfl rrJreHoK Crro)KHbrx oK-
cI'IAoB rIpH pacllblneHvrv AByxKoMrloHeHruofr cocraBHofi vrnrueHr4, yrrHTbrBaroqylo
paclpeAeneHHe ilJIOTHOCTVI I4OHHO|O TOKa Ha MUilreHH, cKOpocTH XHMr4qeCrOfi
peaKIII4I4 o6pa:oBaHkrfl oKcI4AoB ,r<oaQQHuIdeHTbr pacnbrn eHvrfl, v r{oHHo-
3neKTpoHuofi 3MI4ccHH pacrtblJlfleMblx MeTaJIJIoB vr HX oKcHAoB, Koro pafl rro3BoJrfl-
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eT [porHo3l,IpoBaTb coAep)KaHv[e MeT€uIJIoB B HaHOCHMbTX IrJreHKaX C
rorpetuHocrblo Io I0 % rpu kr3MeHeHvru KoHrleHrparlnlr KucJropoAa s ArlO2 CMO-
cr,r ra3oB or 0 ao 100 %.

O$Erlraamuufi oilrroHeHr :
KaHAr,rAaT TeXHHTTeCKUIX HayK, AOTIeHT,
3aBeAyrorrluft na6oparopuefi BaKyyMHo-
rrJra3MeHHbrx rroKpbrrnfi focyAapcrBeH-
Hofo HayqHoro yqpexAeHu.fl <<@HsHKo-
rexHr.rqecxufi ulaarvrryr HAH F elapycu)) C.A. JIaryurKHHa

AOCroBepf,ro

coner no 3OIqHT€
Anccepraqnf, ryil FfYHP
u.j3-tW*


