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o r3bIB BEAyIU ErI OPrAHIr3AIIr4r,r

Qe4epa-urHoro focyAapcrBeHHofo 6roAxernoro o6pa^:onareJlbHoro

<<Hosocv 6upcxuir, rocyAapcrseHHrtfir{pexAeHuJ{ Bblcrrlefo oopa3oBaHl{fl

rexHr.rqecxufi ynunepcr{Ter) Ha AvccepralluoHHyro pa6ory Cunpn4oea AHroHa

llerponuua <<Paspa6oma noporrrKoBbrx €urroMoMarpl4r{Hblx KoMITo3IIIILIoHHrIX

Marepu€rnoB AJrfl ra3oAeroHar.IrloHHofo HarIbIJIeHI,It aurzQpnr<IrI4oHHbIX

noxprrrzfi>>, ilpeAcraBneHHyro Ha coucKaHr{e yuenofi crerleHl4 KaHAI{Aara

rexHLlrrecKr4x HayK rro creq[aJrbHocrpl 05.16.06 - llopormcoBat MeraJlnyprurfl, rr

KOMTTO3I{ULIOHHbIe MaTepI4€uIbI

AnryaruH,ocrb AJIfl HayKrI tl [paKTrIKIr

flpe4craureHHafl ALrcceprarluoHHa{ pa6ora Cnnpz4ona Asroua llerponu'ra

HanpaBneHa Ha rroBhlrrreHlre KarrecrBa rrNelouarpyxeHHblx 4eraleft, ilrl4poKo

npuMeHreMbrx B MarxkrHocrpoeHr{r4. Oanofi pI3 Ba}KHbIx gal;aq oreqecrBennoft

[poMbrrxJIeHHocTH flBIrfleTcfl, rroBbrrxeHrre HaAexHocTI{ I,I AOJI|OBeqHOCTU AeraJlefi I1IS

aJrroMHHLreBbrx crrJraBoB, 3KcnJryaTHpyeMbrx B TtrxeJIoHarpylKeHHbIX napax TpeHI4t

cKoJrbxeHlr{. 3QQexruBHbrM cpeAcrBoM IroBbIIIreHH.l SKcnJIyaraIIuoHHbIX

xapaKTeprlcrr4K TaKr{x ngAenufi flBJlf,Iorcf, TexHoJIoruLI HaHeceHllt

anrnQpzrrlriroHHbrx KoMno3r.rUr4oHHbrx uor<prtrzfi. OAnaro ucnoJlb3yeMble AJI{



HaHeceHLIt rIoKphITI4fi uoporuKoBhle Marepn€urbr He o6ecneqzBaror B Aocraro.{Hofi
CTC TICHLI CrAoZIrrrbIX 3KC IIJIYATAIII4OHHbIX XAPAKTEPI4 CTIIK.

OcnosHoe BHLTMaHT{e B pa6ore yAeneHo paspa6orre loporrrKoBbrx
€IJIIOMOMaTpHqHbIX KOMTIO3I{IIpIOHHbrX MarepH€uroB AJrfl f€l,3oAeroHaunoHHo[.o

HAIIbIJIEH14' anruQpzxrl14 oHHbrx norpurnft Ha rroBepxHocrr.r TpeHr4{

T{xeJIoHa{py)KeHHhIx 4eraleft MaIITIIH 143 €LJrroMr{Hr4eBhrx crrJraBoB.

Arcrya;rlnocm pa6orbl AJI.f, HayKU r{ npaKTr.rKLr no4TBepxAaeTcr reM, r{To oHa
BbIfIoJIrutJIacb B paMKax focyAapcrBeHHoro 3arailLrfl IIbl1.1095.2017/4.6 na HZOKp
MnnucrepcrBa o6pasonaHLrflLrHayKI4 Pocczficrcofi @e4ep arJuLr,a rarcKe BHeApeH[eM

B 4eftcrnyrorqee rrporr3BoAcrBo 4nurarereft BHyrpeHHefo cfopaHlr{ Ao
<BapnaynrpaHcMarD).

Hos[sHa ocHoBHbIx HayrtHblx pe3yJrbraroB r{ r{x 3Haqr{Mocrb AJrfl HayKr{ rl

rrporr3BoAcTBa

Pa6ora coAepl*r4T pflA HoBbrx HarrHbrx pe3ynbraroB:

- yCTaHOBJIeHO' IITO AIIfl nOIyrIeHHs M9XaHOKOMIIO3HTOB CO CrpyxrypOfi
Kpl'IcranJluqecrofi €ulloMaHl{esofi MarpkIllhr c paBHoMepHo Azcneprr4poBaHHbrMg B

uefi ymepoAHbIMI4 crpyKTypaura Heo6xoAtrMo r{crroJrb3oBarb He MeHee 20 % r{ He

6onee 50 % (o6.) c (utu c6s) npz BpeMeHu MexaHoaKraBarllroHnofi o6pa6orKr4 He

MeHee 7 vuuyr;

- B npoqecce coBMecrHofi MexaHl4rlecxofi aKTr.rBaur4v rropomKoB €urroMn1ufl u
yrJIepoAHhIX crpyKTyp Qopn'rnpyrorcf, MexaHoKoMrro3rirhr cJroxHoro crpoeHr4f,,

cocrotnlve 143 OTAeJIbHbIX KpI4CT'LIJIT4TOB aJrroMr{Hr{r r4 yfJrepoAHofo KoMrroHeHTa C

xapaKTepHbIMI4 pa3MepaMkI Ao l-2 urla, arperyIpoBaHHbre B rrJrorHbre arJroMeparbr c
pa3MepaMl4 Ao 30-50 MKM, Korophle ilpLt oroM o6re4uuenrr B 6onee KpyrrHbre
qacrurlhr c pa3MepaMu 4o 150-250 MKM;



- rIocJIe ra3oAeroHallI4oHHoro HaIIbrJreHLrfl. KoMno3lrrlr4oHHofi cMecu cocraBa

70% AI + 30yo C + B4C Ha rloArloxKy r43 crrJraBa AK2IM2,5EI2,5 saSurcnpoBaHo

LrcMeHeHLre vropQolorzz ocHoBbr Ha uy6uny BrrJrorb Ao 0,9 MM. crpyr<rypa

npno6peraer LlroJlb.rarrrfi BrIA c ncqe3HoBeHlreM KpylHbrx qacrau nepBuqHofi Qa:rr.
I4sNaeHeHue rraopQoJlorI4rl noAno)KKI{ nplrBoArrr K yJryqrreHuro rpu6ororlrqecKr4x

xapaKTepLIcrI4K LrcAeJ&rfl, (nOnU[reHr4a Lr3HOCOCrOfirOCTr4 sa l5Yo rro cpaBHeHuro c

6asoehllvl crIJraBoM, cHLI)KeHLIe rosQQnULreHTa rpeHrrf, lo 0,015). llpn HarrbrJreHr.rr4

cocraBa 70% Al + 3}yocoo * BaC urueHeHkre crpyKrypbr ocHoBbr

Hau6olee 3HaqlrMbre npaKTr4qecKrze pe3yJrbrarbr

uccJreAoBaH'uflJ

1) paspa6orauu rexHoJrorr4qecKue ycJroBr{fl rronr{eHr4.rr

KoMno3krrlzonuofi cMecv ;

2) pnpa6oraHHat aJlroMoMarpurrHafl KoMrro3r4rluoHHafl cMecb c pa3nr{rrHbrMr4

yrJIepoAHbIMI4 AlIc[epcHbIMH Qasarr,ru Mo]Ker 6rrrr r{cuoJrb3oBaHa nrfl
r€BoAeroHaIII4oHHoro HalbuleHr{.s aurn$pzxrlr4oHHhrx uorcprmafi Ha AeraJrr{ vr3

tLJIIOMI4 HHEBbIX CIIJIABOB :

3) paspa6oranrr peKoMeHAar\Hkr rro ra3oAeroHarrr4oHHoMy HarrbrJreHr4ro

aHrnQpzrqI4oHHbIX noKpblrlrfi nopruuefi 4nr.rrarenefi nnyrpeHHero cropaHu.rr;

4) pesynbrarbl AllccepraqzoHHofi pa6omr r4crroJrb3yrorcr B xogsftcreessofi

AeflreJlbHocrl4 AO <BapHayJIrpaHcMaIrD) - crequaJrrr3rlpoBaHHoro npeArrpr4rrur rro

KOHCTpyI{pOBaHTIIO 14 npOI43BqACTBy CyAOBbrx, npoMbrruJreHHbrx, TpaHcrroprHbrx

.uuserefi.

flpzoprarer pa^:pa6oraHHhrx rexHuqecKr4x u TeXHOJIOfLIqeCKI,IX peUeuzft

kr34alIkrflx, AoKJraAaMLr HarroArBep)r(AeH uydnuxaquflMu B perlercupyeMhrx

MexAyHapoAHbIX u poccnficrcux rcon$epenr\vrflx, a raKlKe aKToM BHeApeHrar B

rrpoLr3BoAcTBeHHhrX yCJroBr4lrx.

Perco preH Aa,\nu rlo HcrIoJI b3oBaHlr ro p$yJr braroB r{ B brBoAoB A ncceprarl[ u

flpe4crauleHHble pe3yJlbrarbr rpu6orexHLrqeKux ucnr:nauuit o6pasqon c

rIoJIf{eHHbIMIl rIoKprITI4tMLr u r4ccneAoBaHue anruQprzxrlr4oHHbrx caoficrn

ne sa6lroilaercfl.

Ar4CCepTarluoHHofo

aJrroMoMarpnquoft



ra3oAeroHarluoHHbrx rroKphruuft uoKasalz

rroBbrrrreHlrrr pr3Hococrofixocru noprunefi

Paspa6oraHHbre peKoMeHAar\r4vr no

auruQpuxrlr4oHHbrx [oKpbrrufi rr,roryr 6um HcrroJrb3oBaHbl Arq [oBbIIrIeHH{ pecypca

v3 Ae rrvrLr, 3 Kc rr JryaTr4pye Mbrx B yc Jr o BLr rx rp e HI{{ c Ko JIbx eHvrfi.

Cquraeu uelecoo6p€I3HbrM rrpoAoJDKnrr pa6ory B HarrpaBJIeHLII{ BbI-lBJIeHLI.u

MexaHLr3MOB B3aLrMOAer4CTBr { Marepu€uroB

Odtqne 3aMerlaHufl

,{nccepraqux Cn,upuAoBa A.lI. BbrrroJrHeHa Ha AocrarorlHo BbIcoKoM Hayr{Ho-

MeroAr{rrecKoM ypoBHe. Buecre c reM, uMerorc-l cileAyrcIql4e 3aMerlaHut:

1. B AvrcceprarJr4r4 orcyrcrByer o6ocHoeaHne nu6opa cocraBoB

noporrrKoBblx KoMrro3lrroB.

2. B lucceprarlrrr4 B pa3AeJre 2.1.2 npunegeHbr xapaKTepHcrLIKI{ ycraHoBKLI

AJrr AeroHarllroHHoro HaubrJreHr4fl <Karynr M)), B Koropblx yKa3aH Qparcqnonnufi

cocraB HarrbrJrreMbx nopolrlKoB: or 10 Ao 120 MKM, a cpeAHI,Ie pa3Mepbl

rroJrfrrrBrrrurxcfl qacrlrrl MexaHoKoMrro3lrra cocraBrqror 100...150 MKM. He rcno, Har

HarrbrJr-rrJrc.f, MexaHoKoMrro3prr Ha ycraHonxe <Karynr M>>.

3. B nayquofi HoBr,r3He pa6orrr co.qepxr4Tc{ BpeMs MexaHoaKuanaqzouuofi

o6pa6oucr4, Koropoe cocraBJrser 7 Mr4Hyr, Lr rponoprlur4 coAep)KaHufl, yrJlepo.{a. 3ro

Kacaercfl KoHKperHbx ycJroBrafi uexanoaKTuBarlzosnofi o6pa6orrckr, Lrrur gro Moxer

6um paclpocrpaHeHo yr Ha ,{pyrr4e ycrpoficrna, rro3BoJltrorll{e rpoBoAI{Tb

MexaHoaKTr,Isallzrc? I4s rercr a ALrcaeprar\krvroro He tcHo.

4. B QoprraynnpoBKe nayrHofi HoBr43Hbr o6pa3oBaHne arJloMeparoB

o6rscnsercr npoqeccoM arperarupoBaH[fl r4 3areM rlocJleAyloilIero o6reAlrneulrq

arJroMeparoB B 6onee KpyrrHhre qacrr4rlbf. CosAaercs BrIerIarJIeHI4e, qro aBTop

Ar4CCepTarILrLr He BVTAVTT pA3rr?rrlkrfl, MexAy afpefaTaMvr u aHroMepaTaMLI, B TO BpeMrI

BO3MOXHOCTb rrx VCrIOJIb3OBAHkrfl. B Altg

ABLrfaTeJrev BrryrpeHHero cfopaHLII.

Ta3OAeTOHaIII4OHHOMy HanhIJIeHLIrc



KaK rocyAapcrBeHHhrfi craHAapr dOCT P 55416-2013/150/T5 80004-l:2010

HaHorexnoJlorl4u. rlacm 1. OcHosHbre repMLrnbr vr o[peAeJreHvrfl>> Aaer rrerKue u

oAHO3HaqHbre onpeAeJreHr4r STLrX TepMr4HOB.

5. Vb TeKcra ALIccepraIILII{ He coBceM rcHo, KaKr,rM o6pa:onr r43MeHeHr4e

crpyKTyphr ocHoBHofo Marepu€LJra Ha rnyouny 0,9 uvr npr4BoAr.rr K yryrrmeHuro

TpHOOJIO|HqeCKLIX XapaKTeprlcrr{K KoMrro3krrIHH Lr KaKyro ponb oK€l3brBaer Ha 3To

yJrfrrreHue co6creeHHo noKpbrrr4 e.

6. B pa6ore He rIpI4BeAeHhI cBeAeHr4r o npoqHocrHbrx xapaKrepncruKax

KoMrlo3rrrluu ( rIoKphITLre - o cHo BHo fi rvrarepzan>.

7. B aeropeQepare l4Melorcf, oleqarKr4 B Br4Ae orcyrcrBux upo6eJroB MexAy

coceAHrlMu cJroBaMLr (crp. 5, crp.6, crp.7, crp.23).

[uccepraqurt

3arcrro.reHlre

npeAcraBJrrer co6ofi 3aBeprrreHHyro HAVqHO.

xrzurz$NraulloHHylo pa6ory Ha aKTy€LJrbHyro reMy, B Koropoft HsroxeHbr HoBbre

HayqHo o6ocnosaHHrre rexHl{rlecKlre u rexHoJroruqecKr4e perueHLrr, LrMeroqr4e

cyqecrBeHHoe 3HaqeHHe Anf, pa3Burnfl, crpaHhr. AaropeQepar e norHofi Mepe

orpaxaer coAepx{aHpre Ar4ccepraur4oHHofi pa6oru u ee ocHoBHbre rroJro}KeHnr.

Hayrnue pe3ynbrarbl, rIoJIf{eHHhre AucceprauToM, HMeroT cyrqecrBeHHoe

npuKJIaAHoe 3HarIeHLIe. O6tervr u coAepxaHrle Atrccepraqaonnofi pa6oru r1o

crerleHl4 uayilrofi HoBI43HrI u [paKTurrecrofi 3HaqlrMocrr,r yAoBirerBop{er

rpe6onanuxu BAK Poccuficroft @e4epaquz, upeAbrBJrf,eMbrM K KaHALrAarcKLrM

ArlcceprallkrflM. Pa6ora orBeqaer rpe6onaunrrM rr. 9 llonoNeHus. o [pucyxAeHuu

yqeHbIX creleHe[I, yrBepxAeHHoro rrocraHoBJreHueM llpanurenbcrBa Pocczficrofi

(De4epaqnu or 24.09.2013 r. Ng842 (pea. or 02.08.2016 r.), a ee aBrop, Cnzpn4on

Auron flerponuv, 3acJlyxnBaer rrplrcBoeHn-rr yveHofi crerreHlr Kalgir.rara

TexHnqecKl{x HayK rlo crelll4€urbHocrr4 05.16.06 - llopourKoBar Mer€Mryprr4q u

KOMrrO3ArIprOHHbre MaTepn iurbr.



Orsrrs Ha Allcceprallrlrc H aBrope$epar o6cyx4en Ha 3aceAaHuLr rcaQe4psr

MarepI4iuIoBeAeHLIt B MarrrrrHocrpoeHlru (DfEOy BO <<Hosocv6upcxuir

rocyAapcrseHHrtfi TexHl4rlecxnfi yHunepclrrer) 29 azrycra 2078 r., nporoxor Ns

(8)).

3are4yrorqufi rca$egpofi naareptr€uroBeAe Hufl. B

Malur.rHocrpoeHuLr HfTy, A-p rexH. HayK,

npoSeccop Bypon

Bra4uuzp fpzropbeBr4q

OfEOy BO <<Honocudrapcxufi rocyAapcrseHHrrfi rexnz.recKr,rfr
yHrrBepcr4rer), r. Hosocr6npcr, up-r K. Maprca, 20, raQe4pa <<Marepr4€riroBeAelrrvrfl
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