
B 4uccepraquonuufi coBer n 24.2.327.04
n @fEOV BO <Mocr<oscxufi
aBr.{aqrroHHufi uncruryr (Haqraoua,rruuil
14ccneAoB arelrcxvr fi ynn e epczrer)>
(MAr4)
Yveuolry ceKperapro .qIlc. coBera

A.r.H., .qoq. CKBopqoeofi C.B.
125993, r. MocKna, Bonoxonaucroe
rrocce, 4. 4, A-80, fClI-3, MAI4.

OT3bIB
Ha aBTop eQep ar 4zccep raIII4u tlercan o s ofi Er eubr AH aro Jrb eBHr,r

<Hayuuue H TexHoJloruqecKl4e ocHoBbr Qopvrrpo BaHHflHa rroBepxHocrg
p exyU ero I4Hcrp WeHTa u Aeranefl ALIc{p erHbIX Ar{0 0y3 r{o HHbx o KcLrAHbrx

CJIOeB Ant IIOBbIIII9HLITI IIX AOITOBeqHOCTI,I)), ilpeACTaBneHHOfi K 3arqkrTe Ha
coI4 cKaHI4e yr{eHoft creneHrl roKTop a rexHurqecKr4x HayK no cileqvaJrbHocrur 2.6 .5

- llop onrKoBaf, Merannyp rrrfl vrKoMrro3lrrlrroHHbre Marep 14 €rJrbr

B 4uccepralruoHHofi pa6ore E.A. 9er<anoBofi npeAcraBJreH HoBbrfr MsroA
HaHeceHlI.'I rloKpbITLI,I, croco6crnyrougnfiynerruueHl4ro rlpor{Hocrr414 )KecrKocrr.r 3acqer penaKcarlur4 Harrpr)KeHr4fi, ronyr{eHHbrx B rrpoqecce HaHeceHr{.rr
noKpblTt'tx.Hayuuat HoBn3Ha 3aKnroqaerc{ B opHrkrHanbHofi MeroAr{Ke
SoplrapoBaHvfl'AI4cKperHoro an$Qy3rroHHoro oKcr4Ar.rpoBaHr4rr, B HoBoM MeroAe
HaHeceHlrf, rIOKpbITI4f, nyreM oca)Kle]e,ikrfl 3ApnKeHHbrx kroHoB KHCnOpOAa rOKoM
KopoHHoro pa3pflAa u ycraHoBneHue SynrcqaoHanbHbrx cs.{sefi Me)KAy
KoMno3r.rrlr4efi Ar,rcKpeTHofo az$QysnoHHolo oKcHAr{poBaHLrfl U
TexHonofr4rrecKHMr4 rrapaMerpaMH rrpoqecca efo sopnaupoBaHHfl. Ha
p a3pa6orauHlui aBTopoM llosttfi TexHoJror w,recxrafi.rp oqecc ror yqeH rrareHr.

Hayvuar HoBr{3Ha pa6orrr 3aKrroqaerc.fl B cneAy}ouleM:
I . Ycrano BJIeHo, rITo np tl o 6p a6orre ror(o M Kop o HHoro p a3p.sA a B avafia3 o H e

1x : 140 440nrxA rrpa reMneparype 20-25"c Ha noBepxHocrr{
r{HcrpyMeHraJrbHbrx u KoHcrpyKrlrroHHbrx MarepHanoB P6M6, P6M5K5,
BKl0XOM, BT3-1 nponcxo4Iar o6pa3oBaHr.{e Ar4cKperHbrx oKcr4AHbrx cJroeB

cocraBa (Fe"O(x-0,84-0,96), FezO:;FerO+;WO2(6);Co3O+(II,III), CoO(I!;WOz,so,
WOz.tz;TiO,TizO).

2. Paspa6oraua Sus ur<o -x uMr.rq ecKa.s MOAenb Sop uurp o Ba:a:ar

az$SysttoHHoro AlrcKperHoro oKcrzAHoro cJror B 3oHe KoHTaKTa MeranJra c

IIoroKoM o6pasyro[Ieftcr xoro4Hofi Bo3AyrxHofi rrJra3Mbr. Ha ocHoBe

pa:pa6oraHHofi MoAenH paccrrr4raHbr noporoBbrfi xoe$SvqneHr aKrvrBarJtrrr

KOp OHHOf O p a3p,IAAHaqa.JTA IIp OTeKaHU-rr tlp OqeCAA VrOH?r3arJljLt 14 3n eKTp Hq eCKZe

rrapaMerpbr crarluoHapHoro rrpoqecca Qoprr,rrapoBalr^Lrfl. oKcI4AHoro cnof,. florasauo,
IITO IIOTHOCTb 3APf,AA II NONO)KATEJIbHbIX HOHOB, OCAX{AACMbIX HA IIOBEP XHOCTII



MeraJIJIa, AonxHbr coorBercrBoBarb pi+- K;+. pc : ( 1,23 -12,3). rg-zur/u3 z ni+_[q.+.
nc : (2,5 47 -25,47 ). I 0 r 6 I /u3, co ornercrBeHHo.

3 ' Paspa6oraHa @usnvecxat MoAenb, olrrcbrBaroulaf, BrrrrflH.reArrcKperHoro 
14ctIJIoIIrHoro au00ysnoHHoro oKcl4rHoro cnor Ha AonroBeqHocrb u rpz:uxo _MexaHllqecKrre cnoficrsa noBepxHocrHoro cJro.rr MerarrnqecK'X MaTep zanos. HaocHoBaHr.r'r corocraBJreHr4r yupyrofi aesopnaa tJLrH, MOAyn.f, yrrpyfocrr4 krxoeoouqueHTa flyaccoHa IIoKa3aHo' rITo upz QurccilpoBaHHofi ornociarenruofi

ae$op^aauzu o6pa3ua HanHr{I4e azQSy:uo"no.o Ar.cKperHoro oKcrrAHoro crrof,rlpIrBoIar K cHlIXeHLIlo pacrtfl'IBaroilIl4x Hanp.axeuuit-snpnneraroqeM K 3ToMycnorc MeraJIJIe' Ir3MeHeHI'IIo TepMo0nyrryaqlloHHoro MexaHr43Ma pa3pyu eHHflHarp yXeHHbx Mex{aTo MHbIX cBt3 efi , np ue oAf, u[4X K yBenuq eH4ro A onro Beq Hoc Tr4
MCTAJINA.

4' B KaqecrBe xapaKTep r4cruKkr sHeproeMKocrlr rrHcrpyMeHraJrbHoro
Marepzana no orHoIrIeHI'Irc K I43HOCy lpernoxeua aQSeKTr{BHa_rr MonrpHa{
3Heprl4t aKTI4BaIIHvr Uza. VcranosreHa 83arlMocB.r3b Me)KAy rrepr4oAou crofixocr.
p exylqero r4Hcrp yMeHra Tg7, ep e[uefi reunep arypofi efo p .^y rrl er xp o u xur z ucoorBercrnyrcqefi uu s0Qer<rzsHofi BeJII4qr4Hofi rtaon.apHtfi oHeproeuxocrz U36
IIpoqecca kr3Hoca.

5' VcraHoereHo BItLrnHVe xuMurrecKofo cocraBa ragosofr cpeAbr H
rlapaMerpoB KopoHHofo PazPxlaHa crpyKrypy oKcnAHOfO CJrOfl Ha roBep xHocrr,r
IIOAJTO)KK'' Lr3 06pa6arlrBaeMofo Marepr4ana. llorasauo, rrro
nonr'rKpHcraJrJrrrqecKar crpyKTypa co cpeAHuM pa3MepoM 3epHa oKoJro 4 r,rxw,coAepxaqa.rr rpoMex{yrorrHbre oKcr.lAHbre sa:u (Fero(x_0,g4_0,g6)1,
Fezo:;Fe:oq;woz(6); co:o+(II,[I), coo(If;w oz.so, 

' 
wor,rr.;Tio,Tizo)

HecrexHoMerpI{qecKoro cocraBa, c}oprvrapyerct B Ar4cKperHoM cJroe rorrunuofr
0,90-0,95 MKM, rlpI'I3ToM rrIII oKclIAHbrx Sa: onpe4enrercr pa3HbrMrrpoueHrHbrM
corep)KaHneM KrrcnopoAa B rroroKe xonorHofi nra:vrr.

6' floKasaHo, tITo B rlpoqecce o6pa6orKr4 pe3aHr4eM B pe3yxbrare HarpeBa
I'IHCTpyMeHTa u3 CIIJIaBOB Ha OCHOBe )KeJre3a IIpoHcxoAHT HaCbrrrIeHHe
AI{CKperHofo cJlot OKCHAOB KHCnOpoAoM 14 vrx nepexoA B Cra6alrnyro
crexr4oMerpprqecKyro Oasy rwilaFe:Oo.3rornpoqeccHaquHaerc, c o6pa:o BaHr4rr
feMaTI4Ta, 3aTeM, tlo Mepe BO3pacTaHLIfl TeMneparypbl HarpeBa hHcrpyMeHTa tr
cHvxeHI4.S KOHIIeHmarJkrvt Kl{cnopoAa noA cnoeM feMarHTa o6pa:yercs ctroir
MarHerr,rra kr HH)r{e clofi Brocr}rra. Taxarra o6pa:ovr, r{eM Bbrrrre reMxeparypa, TeM
Oolrrue B oKanI4He BrocrI,ITa rI MeHbrxe reMarr{Ta. YxasauHa.rr 3Borroqu.a cpasoBoro
cocraBa AncKpeTHoro oKcHAHoro crror rroBbrruaer :Qcpexrrannyrc Benr4rrr4Hy
MOn.[pHOfi oHeproeMKocrl4 usovr,, coorBercrBeHHo, rroBbrrrraer r43Hococrofirocrt
pexyrrlHx Kp0MOK.

7. llocrpoeua MareMarl,IqecKaf, MoAenb Anfl perxeHr.r.rr ga1arrv no
O[ITHMH3aTJHId uap aMsrp oB np oqecca HaHeceHkrr JroKaJr bHoro aa$Qy:raoHHoro
AI4cKperHoro oKcI,IAHofo cJlor. MoAenr ocHoBaHa Ha r{cflorrb3oBaHurr
MynbrHnraKarHsHofi 3KcrIoHeHUI4anbHo-creneuuofi $yuxr1nz, Br,rpa)KarouIefi
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3aBI'IcLIMocTb BenuqI4HbI lI3HaIuuIBaHkrfl 3aAHefi rloBepxHocrr4 pe)Kyrrlefi KpoMKr4
TIJIaCTI4HbI OT TOKa KOpOHHOfOpa3p.rrra,AaBJreHr4r cx{arofo Bo3AyX a,,yNraHaKJrOHa
corna K o 6p a3rl y n p accro flHufl or co[na 4o o 6p aeqa.

8' llorasauo, rrro upr [olepeqHoM Tor{eH}rrr crarkr 40x pe3uoM cTBepAocnraeuofr rnacrrHofi ICs0M rplrMeHeHrre Ar4cKperHoro oKcr.rAr4po BaHufl
IrtIacrkIHbI BMecro cilflollrHoro cnoco6crByer cHrrxeH?rro Sacxv rr3Hoca na 23% (c
0'09 rvrvr lo 0,07 vru), a rHcKperHoe oKcnAr4poBaHHe rBepAoclJraBHbrx opesBKI0XOM - cHzNeHHIo H3Hoca :aAHefi rroBepxHo cru zy6a sa 40o/o (c 0,20 go
0,12 rrana) IIpI4 qepHoBoM Qpesepor aHnlrr,rraHoBbrxnorraroK 143 crrJraea 8T6.

[IpamruuecKafl 3HaqrMocrb p a6orrr :

I' Paspa6oraHa rexHoJlorllt o6pa6orxu pexyulero l{HcrpyMeHra Ha
BO3Ayx e ro -Ko M KOp OHHO fo p a3prr a np HreMrrep ar yp e 20 _25 0 c 4n.a co3 r,aHufl Ha
rloBepxHocrzaraSSy3?IoHHbIXArrcKperHbIX oKcLrAHbrx cnoeB ckrcreMbr Me-MeO-
Meo-oz' @opunpoBaHue raKr'x cJIoeB yBenuirnBaer AonroBeqHocrb r4Hcrp yMeHra
us 6rrcrpopenryIuux Marepl4arloB s 1,5-3 pasa,r43 TBepAocrrJraBHbD( Marepr4anoB B
1,8-2,5 pa3a n II[KnI4rIecKyIo AonroBerrHocrb ua 30-50o/, no cpaBHeHrrro co
ctrJl o IrI H bI M CTeX I4 O M eTp r4 q ec Kr4M rr o Kp brTr4 eM .

2. Pazpa6orana ycraHoBKa D,rlfl, Sopnazp oBaH.,fl Ar{cKperHoro oKcr4AHoro
cJIOf, Ha pe)KyIIIeM kIHCTpyMeHTe u Aeranfx pa3nurrHbrx HoMeHKJrarypbr 14

Tulnopa3MepoB' orJIlIqarculaf,c-g srlcoxofi npoH3BoIVTeJIbHocrbro, MaJrr,IM
norpe6neHl4eM SHeprI4H I4 pecypcoB 14 Bo3Mo)KHocrbro r{crroJrb3o BaHVtr rrrtr
p a3nr4qHbx Tr{rro B np or{3BoACTB.

3. Pa:pa6oranu rpaKrzqecKr4e peKoMeHAaL\uH ro arr6opy pe)KuMoB
HaHeceHI4t nI{CKperHoro oKc}IAHOfO CJrO.rr Ha pex{yqyro KpoMKy rrHcrpyr{eHra AJrrr
noJlyr{eHv-f, ue-o6xoAprrtlofi crpyKTypbI, o6ecnequearcuefi BbrcoKyro
H3Hococrofixocrr: curaroKa 390-410 nrxA,.qaBneHrre cx(aroro Bo3Ayxa 0,2-0,25
MfIa, BpeMf, o6pa6orxuLrHcrpyMeHTa r{3 crrJraBoB Ha ocHoBe xeJre3a 3 qaca: a u3
TBepAbrx c[rraBoB - 4 qaca.

4 . P azp a1oraH cno co 6 no BbIITI eHr,rr Aonro Berr HocrLr Jr o rraro K K o M ilp e c c o p a
aBTIaIII40HHbIX fTA rlyreM BoccraHoBJIeHr4r reoMerpHr{ecKr4x pa3MepoB 14

H3Hococrofiroro rloKpbrru x atrcusu6parlroHHbx rroJroK (uareHr J$2 5 8 6 l9 1).
5. Palpa6oraunrtfi TexHoJlorurqecrufi np oqecc HaHeceHr4a au SSysHo HHo ro

AI4cKperHoro oKcplAHorocJIof, HaperryquituucrpyMeHTc rroMorrlbro KopoHHoro
pa3pflaa HaxoArrrcflB cra4rrlr BHeApeHr4flHaAo (Milo zll. vI. pywxuqena>, Ao
(HlIq ra:oryp6ocrpoeHnr <carror>, Ao (MM3), lIAo (AK py6un>, ooo
(PI4|I), ooo (I4TM) v Ha ooo TA (KAIZTIAC)), r{ro noArBep}KAeHo
co o TB eTcTB y IO ilI r{M V AKT al|,4kr.

{ocro nepHo crb p e3yJlbraron p a6orbr noArBep )KAaerc.rr p e3yJrbraraMr{
rlp oBeAeHHbIX HccJI eAo saHufi rto ynp oqHeHnro cr oxHo rrp o S unt u or o p exy uler o
HHcrpyMeHTa rIrfl KaqecrBensofi o6pa6orr<n Aeraleil ?rcnonb3yrorcr Ha
npeAilpl4flrnflx: OAO (MIIO uw.VL Pyrvrrnqena>>, AO (H[IU rasoryp6ocrpoeHu.s
<Carror>), OOO (l{TM), AO (MM3)), IIAO (AK Py6uu>>, OOO <PI,I[I> u ua
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ooo rA (KAIZTIAC), a pe3ynbrarbl rlpoBeAeHHbrx rrccJre4onauufr Ha.rreraJrrx

AOCTOBepHbr,
oTpax{eHbr B

AocraroqHoM KoJII4qecrBe ny1tuxagnfi. ArropeSepar rroJrHocrbro orpax(aer
coAep xaHr4e Anccep Tar\uvr.

C orl acso Marepl{anaM aBTop e$ep ara p a6ora r{exar osofi E. A . B br rr o Jr H e H a
Ha BbIcoKoM HayqHo- TexHI4qecKoM ypoBHe H npeAcraBJrrer co6oft 3aKoHr{eHHo e
3HarrLIMOe In-q HayKrr H [paKTuKtr KoMrrJreKcHoe I4ccJreAoBaHr{e. co.qepNaHvre
AI{ccepraIIHlI corJlacHo reKcry anropeQepara coorBercrByer cneunaJrbHocrrr
2.6 .5 - <flop ourKoBa{ Merannyp rr4r_vKoMrro3rrrlkr oHHbre Marep H€LrrbD) rror. 3 ., n. 5
u n.6.

IIo anropeQepary r{Merorcfl 3a Meq aHufl :

| .l4g reKcra anropefepara Her uHQopMalu,rn no r43MepeHuro reMrreparypbr
rro Bep x Hocru o 6p a6 arH saeN,r oro o 6r exra rrp n o KcHAHp o BAHHkr.

2. I4z reKcra anropeQepara HeAocraroqHo .rrcHo rrpeAcraBJreHbr u
rrp o a Han r43r4p o Ba Hbr n ap aM erp br np oqecca o Kcr{A r4p oBaHvrfl .

YxasaHHble 3aMeq aHvrfl He cHr,DKa[or 3HaqrrMocru Arrcceprarlzr{, Kor op afl
BbItIoJIHeHa Ha BbIcoKoM Hayr{HoM ypoBHe u yAoBnerBoprer BceM rpe6onannxvr
floloxenuq BAK P@ x AoKropcKr,rM Arlcceprarlr4rrM, a ee aBrop, gexarosa EreHa
AHarolreBHa, 3acnfll(l4 B aer ilpucylK1eHafl,yvenofi crerreHlr AoKTop a rexHuqecKr,D(
HayK rlo cneIIuaJIbHocrrl 2.6.5 - floporuxoBafl.Meranrryprr4fl.kr KoMrro3rrrlrroHHbre
MaTepHanbr.

Pexrop AHO InO "LIucrnryr pa3BrTr4fl HoBbrx o6pa:oearenbHbrx
TexHoJIofI,Ifi ", goKtop rexHr,rqecKHX HayK, np oQeccop

flop orunn B anep n ir B tawtvrnp o BHr{

#;l'l I 5211, Mocrna, yn. EopncoBcKue npyAbr, A.812
)288-77 -83

oinot.ru

r4cnonb3yK)rcr Ha Ao (HrII] rasoryp60crpoeHr4, <<ca*or>>, ooo TA(KAIZJIAC>' 3xouoMl4qecKufi sSQexr .o.iu"rn."rr..40 rr,rnH. py6nefi (n r-1euax
2019 rola).

rlpe.qctaBJreHHbre B pa6ore pe3ynbrarbr r4ccreAoB auuir
BbIBoAbr o6ocHosasu.OcuoBHbre HayrrHbre pe3ynbraru pa6oru
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