
OT3bIB
rlJr'-KoppecnoHAeHTa PAACHT sacJry?KeHHoro AesreJrrr HayKr{ p(D, A.r.H.,upoQeccopar 3aBeAyroulero rca$e4pofi <<CrponreJrbgoe MareprraJroBeAeHHe,

II3AEJIHfl I{ KOHCTPYKIII{D> JTECONUNA BA"TTEPUN CTAH NC.TTABOBIIqA
Ha AlrcceprarllroHHyro pa60ry 30roea A.uerccauApa Hr.rronaeBurra

Ha reMy: <<Crpyrcrypa u cnoficrBa MoAl{SnqnponaHHbrx MeJrKo3epHqcrbrx 6erouon
c rroJrrrnponrrJreHoBofi Su6pob>,

rlpeAcraBJreHHyro Ha corrcKaHHe yrreHofi ctenenu KaHAuAara rexHr.rqecKrrx HayK
IIo cneqrraJrbHocrrr 05.23.05 - CrponreJrbHble MareprraJrbr rr n3AeJrqfl

Arcryanruocrb AJrfl Haynr.r u npaKTrrKrr

oanofi 143 ocHoBHbIX 3aAaq s o6racrn crpor4TeJrb'oro MareppraJroBeAeHr4r.fiBJr.rrerc,
co3AaHI4e HOBbIX CTpOI'ITeJI6HbIX MarepnaJroB kr rexHoJron4l4 t4X rrpor{3BoAcrBa,
yIyqueHlze TeXHOJIOn4qeCKI4X, [pOqHOCTHbIX 14 SKCtIJIyaTaqVOHHbIX UOXa:arelefi,
Koropbre cuoco6crnyror [oBbIIIIeHI{Io romoBequocrt4 v HaAe}KHocrr4 s.{aur4ft u
coopyNeunfi.

Boupocau u3f{eHl{{ I4 coBeprueHcrBoBaHta.f, cnoficre Su6po6eroHoB rrocB.rrulegbr

MHoroqr4cJreHHbre pa6orrr poccraficrurx z sapy6exHbrx yrreHbrx. O4naxo, nce pa.:pa6oxn
I4 I4ccJIeAoBaHLrfl Al4arlepcHo - apMI4poBaHHbIX 6erouos c cr4HTerr{qecKr4Mr,r BoJroKHaMr4

Ha ceroAH'fitttttuit AeHb ocHoBanbr JII4Irrb Ha $yu4anaenraJrbHblx 3HaHr4trx, Korop6re
[oryqeHbr B p$yJlbrare l{3yqeHl4fl TeXHOJrOrUqecKI4X IlpoqeccoB r43fOTOBreHV.rr,

pacrreroB 14 rrpoeKTHpoBaHIfuI KoHcrpyKllttit us craile- ra crexno$n6po6eroua. Bonpocrr
I43)rreHrIlI MexaHLI3MoB nsauuo4eficrBl,Ill KoMloHeHToB cMecr4, Teopllrl pacqera

cocTaBoB, TexHoJIorI4I4 npol'I3BoAcTBa I4 [porHo3I4poBaHLUI csoficrs rr,ro4r,rSvqrapoBaHgbrx

MeJIKo3epHLIcrbIX 6etoHoe c uoJll4rlpontlneHoeoft $r,r6pofi no-rpexueMy ocrarorct
oTKp6ITbIMr,I.

Hayunar HoBr.r3Ha, AocroBepHocrb u o6ocuonaHHocrb

ocHoB HbIx rroJror(eHrrfi r.r srreoAoB Arrcceprarlntr
L{enrro Al4cceprarlxonsofi pa6oru 3orosa Anercau4pa Huron aeBvqa rBJr.f,ercfl

pa":pa6otra nao4z$raqupoBaHHblx MeJrKo3epur4crbrx 6eronos c rroJrr4rpouranenosofr

Qu6poft, pIccJIeAoBaHI4e crpyKTypbl 14 [porHo3l{poBaHr4e rax SusnKo - MexaHr,rqecKr4x 14

oKcrrJryararlrroHHbrx csofi crs.

HayvHofi noezgHofi pa6orrr .{BJr.{rorcr cJreAyroult4 e pe3yJrbrarhr :

1. I4ccne4onaHo B3al4Mo4eficmrae uoluszratopoB B cocraBe MeJrKo3epHr4croro

6erona I4 ycraHoBJreHo uxBnrtrfl:aue na $opulrpoBaHr4e crpyKTypbr, upoqeccbr rBepAegr4.rr

I4 yoaAorrHrre 4e s opM arlr[r B ycJroBr4rx KB a3r4 crarz.recKofi cyruKrr.



2' Teoperrzuecxra o6ocnonasa v sKcnepuMeHTaJrbHo AoKa3aHa Bo3Mo)K'ocrb
3HaqurerbHoro rroBbIIIrQg[s [porrHocru r,r rperrlr4Hocrofir<ocru sra6po6eroHa 3a cqer
tepnanuecr<ofi o6pa6otrn $ra6prr, cnoco6ctsyroqeft 4esopuuponariraro BoJroKoH.
ycKopeHr4ro fr4ApoJru3a u sKCTpaKrIr4r4 a[flperoB c r.x [oBepxHocrr{.

3. Paspa6oraHn uuoro$arropHbre MareMarr4qecKr,re MoAeJrr4 pacqera u
IIpOrHo3pIpoBaHI{t TeXHoJIoII4qeCKlIX, nporIHoCTHbIX A gKcIIJIyaTaIIItoHHbIX crOftcrn
nao4r'r$uqrapoBaHHoro MeJlKo3epHl{croro Su6po6eroua [pIa pa3Hbrx coorHorrreHr.r.flx

NECKA I4 UEMEHTA G/tI) I4 C YqETOM CTPYKTYPHbIX XAPAKTEPIICTI{K C IA W"
4' YcraHoeneHbr onruMaJrbH're coorHorlreHr{lr MoArlsuqupyrour{x KoMrroHeHToB

IJI' AOCTI4)KeHI{-f, MaKCI4MaJI6HbIX loxagarelefi npoqnocru, Mopo3ocrofirocru vr

BoAoHerrpoHr{qaeMocrlr MeJrKo3epHracroro 6eroHa.

Teopetn'recKa-fi 3HaqlaMocrb pa6orrr 3aKJrroqaerc.f, B pa:pa6orxe MeroAr4K
rIpoeKTI4poBaHVfl cocraBoB uo4IaSuqrapoBaHnblx MeJrKo3epHr4crbrx 6e:rouon c
rroJrr{rrpolranenonofi Sn6pofi Lr [porHo3r4poBaHrar4 r4x csoficrs [pn rroMorrlr4

uuoroSartopHblx 3aBl4cl4Mocrefi, [oJryqeHHbrx MeroAaMr4 MareMarr4qecKoro
rInaHI'IpoBaHr4Pr SKcnepvMeHTa. llo4rnepN4eua Bo3MoxHocrb rroJrf{eHrat
BbrcoKolrpoqHoro MeJrKo3epH[croro Su6po6eroua c HI43KoMoAyJrbHbrMr{ BoJroKHaMr{.

llpaxrz.recKa-rr 3Haqr4Mocrb 3aKrroqaerc.f, B ToM, qro:

- paspa6oraHbl cocraBbl uo4IaSuqrapoBauHbrx MeJrKo3epHr4crhrx 6erouos c
roJllrrporuleuonoft Qu6pofi MapoK rlo y4o6oyxnarbrBaeMocrrr xtl-}I(3 v lIl-I5,
lpoqHocrblo rIpI4 clKaruvr ao 84 MlIa, [poqHocrblo Ha pacrrx(eHr4e [pr4 ugrrE6e go 7,5
MlIa, Mopo3ocroftttoctuo 600 qplxnoB r{ BoAoHelpoHr4rraeMocrbro 1g MlIa*10-l;

- TexHI4qecKiuI HOBI'BHa I4ccJleAoBauufi lo4tBeplKAaerc.[ nrr4aueft [areHTa Ha

rasodpereuue P(D c J\b 2583965 cl <<cocrae Sra6po6eroHa) or 06.11 .2014;
- [poI'I3BeAeHbI paAI'IoJIoI'I4rrecKI4e I4ccJIeAoBaHI4t rrao4uszqrEpoBaHHoro

MeJlKo3epHHcroro 6eroua c IroJlltrrponunenonofi Qra6pofi c[eKTpoMerpr4r{ecKr..rM

MeroAoM Vr ycraHoBJIeHO COOTBeTCTBI4e nOJIrreHHbrx AaHHbrx caHrrrapHo-

3[I4AeMIaoJIoruqecKI'IM I'I run{eHuqecKprM rpe6onauu.rrM K crpoureJrbHbrM Marepr4rlJraM;

- paspa6oraHbr <<Per<oueu4arJtrr4 tlo no46opy cocraBoB uo4usraqvpoBagHbrx

MeJrKo3epHr4crbrx su6po6eroHoB AJrr AOpOXHbrx ugAenufi rr KoHcrpyrqzft >;



- pa3pa60ran <<Texuonorr,rqecxr4ft perJraMeHT Ha

nao4n$zqupoBaHHbrx MeJrKo3epHrzcrbrx Sz6po6eroHHbrx cuecefi
r'rs4enzft >> anf oAo <<Kocrpovrcrcoft currzratnrrft 3aBO.rI):

rrpor43BoACTBO

IJrfl AopoxHbrx

- ocyqecrBJreHo BHeApeHI'Ie pe3yilbraroB rrccJre4onaHrfi Ha [peArrpprflTlrr4 oAo
<Kocrporracrofi crannxatnrrfi sano4> (r. Kocrpolaa) rtprr r{3roroBJreHr{r.r rporyapuoft
rrJrr4TKrr e o6reMe 200 v? u 6op4ropHbrx KaMHefi s KorraqecrBe 7g0 nn;

- npolrcBe/qeHbl I4crIbITaHLrfl I'I oUeHKa 3KcrrJryaraUr4oHHbrx csoficrs u:4eru,rfi rEs

MMOB, pe3yJrbrarbr KOTOpbrx orpaxeHbr B HarrHo uparruuecxofi pa60re
<I4ccne4oBaHl4e ceoftcre u I{cnblTaHue AopoxHbrx ras4errafi v r<oHcrpyrqraft r43

nao4zQuqnpoBaHHoro MeJrKo3epHl4croro 6eroua c [oJrr4upo[HJreHoBoft Qra6pob.
llo pesynbraraM I4ccileAoBauaft uo4roroBJreHo r,r ouy6rrzronaHo 13 HayrrHhrx

pa6or, 2 r'rg r<oropblx B pelleH3llpyeMhrx Lr3AaHLrAx,peKoMeHAyeMbrx BAK po, nolyuen
1 nar:eut' ocHosHrre noJroxeHplfl u pe3yJrbraTbr Ar{cceprarluousofr pa6orrr
AoKJraAbrB aJrvrcb Ha Ha)4qHbrx r<ou$epeHrlr4lrx.

,{octonepHocrb v o6ocHoeanHocrb uonoxeHuft, BbrBoAoB r,r peKoMeuAarlrafi B

Al'Icceprallwouuofi pa6ore 3orosa A.H. o6ecneqeHa r4ccJreAoBa;nvrflM:v., rrpoBoArrM6rx Ha
la6oparopHona o6opy4on a*."vr c [crroJrb3oBaH[eM craHAapr'brx MeroAr4K v
conpeuenHofi rl3Mepl4TelrHofi a[[aparypbl. o6pa6orr<a noryqeHHhrx pe3yJrbraroB
rIpoI43BoAI4JIacb MareMarI'IKo crarl4crl,IqecKr4Mr4 Mero.qaMr4 rrpr4 troMolql{ gBM.
flolyreHurre AaHHbIe He nporl4Bopeqar rrcBecrHbrM [oJroxreHrrrM crpor.TeJrbHoro
MATEPI,ITTJIOBEACHI/UI U PC3YJIbTATAM I4CCJIE4 ONAUZft APYrIdX ABTOPOB.

Ha ocHoBaHI4tI BbIIIreLI3JIolKeHHoro MolKHo yrBepl*Aarb, qro p$yJrbrar'r
I{ccJIeAoBaHvfl, orpa}KeHHbre B AI4ccepraIII4I4, o6la4aror 4ocrar:o.ruofr cretreHbrc
o6 o cnos aHHocrI4, AocroBepHocrr{ 14 uaylrofi HoBH3Hbr.

3aivreqaunfl no AucceprarlrrouHofi pa6ore :

l. @opnaynaKaycura- SiO2, a He SiO (crp. 35)

2' He IIoHrrHo, qeM o6yclooreu arr6op noJrr4rpo[ureHoeoft Qz6prr,
ornFralouleftcg HeBbrcoKIrMI4 St'Israro-rraexaur4qecKzMr4 ceoficrnaNaI4 orHocr4TeJrb'o

Apyrux HeMeTiurJrr,rqecKr4x BoJroKoH.

3. Bosuoxuo, Jrr,r ucnoJrb3oBaHrle

uo4n$raqupoBaHHbrx B.rrlryrrlux v KaK

ttarepuwla?

Apyrvx [opTJraHArIeMeHTOB AJrs noJryrreHrxr

oro cKalrerc.f, Ha KoHeqHbrx cgofictsax



4' fittx 6olee IIJLIpoKoro BHeApeHLm p$yJrbraron pa6oru, ueo6xo4r4Mo raKnce
I{ccJIeAoBaHI4e raKl4x 4eQopuarraBHblx xapaKTepl4crr4K KaK rrpr{3MeHHar nporrHocrb r{
MoAyJrb ynpyf,ocTr,r.

O6qee sanrrcrreHrre no Arrccepraquounofi pa6ore
fluccepraqlloHHa.fi pa6om 3orosa Arercan4pa Huxoraesrrra <crpyrctypa vr

cgoficrsa r'ro4ra$uqvpoBalrHbrx MeJlKo3epHracrbrx 6eroHos c rroJrunponureHosofi

$u6pofi) 'flBr'f,erct 3aKoHqeHHoft uayruo - KBaJrr4Qrnxaqnounofi pa6oro[, n noropofi
coAeplKI'ITC'fl pelreHlIe aKTyaJIbHbIX 3a,qaq - r{3rreHr{e B3anMoAefiCrsraf, nao4ra(puxaropon
I4 floBbrlrreuue eS$eKTI{BHocrpI MeJrKo3epHl,rcrBrx 6erouon, qro r4Meer Ba}r(Hocr6 .rlJr.f,

crporlTeJlbuof orpacnr'I. llDe4ctauleuHilI Ar4cceprarlr{r coorBercrByer rpe6onauzxu
BAK PO , npeAb'[BJIf,eMbIM K KaHAI,IAaTcKI4M Al4ccepraqr{.f,M, r,r3Jro)KeHHbrM B rr. g
<<floroxeunfi o tlopsAKo rlpl4cyxAeHuf, freHbrx crenegefi>> (flocranonJreHrre
flpanurerbcrBa Po Ns 842 or 24.09.2013), a coucr<areJrb 3oron Anercan4p Ht4xoraesu.r
3acJIyxLIBaer rlpucyn(AeHl4ff yrenofi crerreHu KaHAI,IAara rexHr4qecKr4x HayK fro
yrasauuofi cneqviulbHoctn 05.23.05 - <CrpoureJrbHbre Marepr{iurrr vrr4s6errvfl>>.
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