B nucceprauvonHsiii coset 24.2.312.12
Ha 6aze ®I'BOY BO «Kazauckuil HaLMOHAIBHBIH
MCCJIe/IOBATE/IbCKMIA TEXHOTOTHUECKUHM YHUBEPCHUTET

Or3biB Ha asropedepar nqucceprauoHHoi pabotsl CarutoBoi Papuisl PapuneBHb!
«Hay‘-IHO-TCXHOJ'IOI‘W-{BCKHe OCHOBBI CO3/IaHHA H PETYJIHPOBaHHUA XapPaKTCPHUCTHK
HOBOI'O MOKOJIEHHs! TTOJIMMEPHBIX KOMITO3HIIMOHHBIX MaTepPHaJIOB, apMUPOBAHHBIX
MOAMGHULMPOBAHHBIM ITOTOKOM HHU3KOIHEPTreTHYECKHUX HOHOB BOIOKHHCTBIMU
HAIOJTHUTEJIAMH OPraHH4YeCKOH H HeOpraHU4ecKo! NpUpOILI»,
NpeJCTABIEHHYIO Ha COUCKAHHE YUYEHOH CTENEHH JOKTOpa TEXHHYECKUX HayK
no crienHanbHocTH 2.6.17. MarepuanoseieHue

Bospacraiome TpeOoBaHMs HOBOIO TEXHOJIOTHYECKOIO YPOBHS  J€NaioT
aKTyaJbHONW 3aMeHY TPaJAMLMOHHBIX META/UIOB ITOJUMEPHBIMH KOMITO3MLIHOHHBIMHU
marepraniamu (I[TKM), Gnaronapsi ¥X BBICOKOH y/e/IbHOH NMPOYHOCTH, YTO MO3BOJIAET
CHWXXaTh Maccy KOHCTPYKLHI 6e3 noTepH MpOYHOCTH.

TexHHYecKHil TEKCTHJIb LIMPOKO [PUMEHSAETCHs B  aBTOMOOHIECTPOCHHH,
ME/IMUHHE, CIeloekKe, CYIOCTPOCHHH, CTOPTHBHOM CHAapsXEHUH W CpeacTBax
samTel. CpeaM OpraHMyYecKHX apMHUpYIOIIMX BOJIOKOH JIMAMPYIOT HOJUIPHPEI,
noJiMaMu/ibl, NojuoiaedHHbl U yriepoHbie BosokHa (YB), a cpean HeopraHHYyecKux —
BOJIOKOHHAsi amop@dHast AByokuCch KpemHust ¥ B Buae TkaHu (AJIKB u AJIKT). Ouu -
obecrevnBalOT BEICOKYIO KECTKOCTh. BMecTe ¢ TeM, cnaboit cTOpoHO# cyluecTByomei
NpPaKTHKA SBJIAETCS aAre3HOHHas MPOYHOCTh APMHPYIOLIEro HANOJHUTENs K
NOJITMMEPHOH MaTpHle.

TpaguiuonHble MeToAbl MOAW(HKALMHM [OBEPXHOCTH BOJOKOH 3KOIOTHYECKH
PHCKOBaHHBI M, 3a4aCTYIO, YJIYHIIAOT OJIHH CBOHCTBA NPH yXyALIeHHH ApyruX. [Tostomy
Bcé Oounblliee BHHMAHHWE TIpHBIeKaeT 00paboTka HW3KOTEMINEpaTypHOH IIa3MOii.
Cnenyer npusHaTh Oe3yclOBHOH 3aciayroii AMccepranTa BhIOOp B KauecTBe UCTOYHMKA
[J1a3Mbl BBICOKOYACTOTHBIH eMKocTHOH paspsaa (BUEP) noHMikeHHOro jaBieHus,
MO3BOJISIONINI YTy4LIaTh KaNnWUISPHOCTh, CMa4YMBAEMOCTD M aJire3uio 0e3 JAecTpyKUuu
MaTepHaja | ¢ JOJITOBPeMEeHHBIM 3 PEeKTOM.

Llenbro npecTaBlIeHHON couckaTteaeM paboThl sIBAAETCS CO3JAHHE MOJUMEPHBIX
KOMIMO3HLMOHHBIX MaTepHalioB, HMEIOLIMX peryjJHpyeMble BLICOKHE IPOYHOCTHbIE
XapaKTepPUCTHKH, a TaKke pa3paboTKa HayYHO-TEXHOIOTHYECKHX OCHOB MX ITOTyYeHHS.

Bnepeeie paspaboTaHbl Hay4HO-TEXHOJOTHYECKHE TPUHLMILL  [OIYYEHUS
MOJIMMEPHBIX KOMIIO3HTOB C  YJIYYLIEHHBIMH (HM3HYECKHMH ¥ MEXaHUYECKHMH
napamMeTpaMi. DTH NPHHLMIBI BK/IIOYAIOT ONTHMAIBHOE COOTHOIICHHE MATPHIBI M
APMUPYIOLIHX JEMEHTOB W3 OPraHHYeCKHX M HeOpraHW4ecKuX BoJokoH. ObGpaborka
OCYUIECTBIISAETCS TOTOKOM HU3KOHEpreTHYeCKMX HOHOB M3 1ta3Mbl BUEP nonwmkennoro
naBaeHus ¢ npoayBoMm rasza. OCHOBOW MOLM(HKALMHE CITYKUT (PU3MKO-MaTeMaTHieckas



MOZenb  B3auMojeHcTBHs HMoHOB ¢ BonokHamu YB, AJIKB, AJKT wu
CBEPXBHICOKOMONEKY/IsipHOro  monuatuieda  (CBMIID). D310 cnocobersyer
TeHePHPOBAHHIO CBOOOIHBIX paiMKaloB  00pa3oBaHHIO (YHKIIHOHANBHBIX IPYTII, YTO
NPUBOJUT K POCTY Y/AEIbHOH TOBEPXHOCTH M TOBBILIEHUIO T'MAPOQPUIBHOCTH
BOJIOKHMCTBIX MarepHasloB. YCTaHOBIEHHBIH yHHBEepCalbHBIH MeXaHW3M MOAM(UKALHK
BOJIOKHHCTBIX MAarepHasioB HE3aBMCHMMO OT MX MPUPO/JbI OCHOBAH Ha MOBEPXHOCTHOM
BO3/IEHCTBHH HOHOB ¢ 3Heprued 70-100 sB. Peanu3oBana onTUMH3aLHsA COOTHOLIEHHUS
Macchl MaTpHlbl M HaNOJHHUTENs Ul MHHHUMAJIBHOHM YAENbHOH IUIOTHOCTH H
MaKCHMaJIbHOH NPOYHOCTH. DTO IOCTHIaeTCA 3a CHET [OBBILIEHHON aire3UH, yIyqIleHHs!
XapaKTepUCTHK U cTabunbHOCTH 3ddexTa co BpeMeHeM.

Teopernyeckass 3HaYMMOCTh pabOThl 3aK/IIOYAETCS B YCTAHOBIEHHH TOYHBIX
NapaMeTpoB BO3JAEHCTBUS TMOTOKA HHU3KOIHEPreTHMYECKMX HWOHOB, IIPH KOTOPBIX
JOCTHrAeTCs MAKCHMAJIBHOE YIydileHHe PU3HYEeCKHX ¥ MEXaHHYECKHX XapaKTepHCTHK
BOJIOKHHCTBIX MaTepualioB 6e3 1ecTpyKTUBHBIX npoueccoB. OnpeieneHsl ONTHMAIbHEIE
3Ha4eHHus SHepruu moHoB (75-80 3B), miuotHocTH MonHoro Toka (0,830,835 A/M?) u
MouHocTH paspsga (1,45-2,15 kBT) ais pasHbBIX THIIOB BOJIOKOH. DJTO MO3BOJAET
BIIEpPBbie CHCTEMATH3HPOBATh MEXaHH3MbI [TOBEPXHOCTHOH U 00BeMHOH MoaM(pHKALHMH
CHHTETHYECKMX M HEOPraHMYeCKHMX MarepHaloB. BblsiBleHa KOppensuus Mexay
napamerpaMu 06paboTKH H POCTOM YAeNIbHOH MOBEPXHOCTH BOJIOKHUCTBIX MaTepPHAIIOB.
[ToaTBepxkaeHo, 4YTO yBenH4YeHue cMauyuBaeMocTH Ha 70-86% cBszaHo ¢
bopMupoBaHueM THAPOQUIBHBIX (YHKUMOHANBHBIX TIpynn. BaxHeM sBiseTcs
JI0Ka3aTeIbCTBO BO3MOYKHOCTH 3HAYHTENBHOrO NnosbilleHus Tepmoctoikocti [TKM Ge3
NOTEPH pa3pbiBHOW Harpy3KH.

[lpakTHyeckas 3Ha4UMOCTb npossisercs B co3fanud [IKM ¢ yBennuennsiM 10
ABYX pa3 MEXCJIO€BOiH CABHIOBOH NMPOYHOCTHIO U MPOYHOCTHIO Ha W3rubd s CBMIIO-
MmarepuasioB. Jlis ymIepoAHBIX KOMIIO3HTOB POCT [POYHOCTHBIX XapaKTepPUCTHUK
npocturaet 30%. YaapHas npo4HocTh MarepHaioB ¢ CBMITD-TkaHbio focturaet 90 Jx,
YTO OTKPBIBAET MEPCHEKTHBLI MPHMEHEHHS B 3aLIUTHBIX KOHCTPYKIIHSX.

Pa3paboTanbl TEXHOIOIMUECKHE PEKOMEHJALHH 110 ONTHMH3ALMH COAepKaHHs
MaTpuisl  06paboTke TOPLEBbIX OKOHYAHHH apMUPYIOILHMX 3JEMEHTOB. DTO MMO3BOJISET
MCKJIIOYMTD TPAAMLIMOHHBIE IPUYHHBI PaspyILEHUs] KOMITO3UTOB.

JIOCTOBEPHOCTh  pPe3yJbTaTOB MOATBEPHAAETCH KOMIUIEKCOM COBPEMEHHBIX
METOJ0B HCCJIEJOBAaHHUS W TPAJAMLMOHHBIMM METOJaMH aHajlu3a M CpaBHEHHEM
pe3y/bTaToB ¢ JAHHBIMH APYTHX aBTOPOB.

[lonyueHHbIe pe3ylbTarbl IPUMEHMMBl B aBHAITMOHHOHW, ABTOMOOWIBHON M
MeIHIMHCKON oTpacisx. Pexomenauun obecneunBaior peryupyemsie coiictsa ITIKM
H MOBBIMIAIOT WX IKCIUTYaTALlMOHHYIO HaI€KHOCTb.

Pesynsratel BHeapensl B OO0 «I1TO «Mexnrexuukay, r. Kazans 1 OO0 «Mpwuc-
HH», . Huxnanit Hosropoa. [1pou3BoACTBO ONBITHO-MPOMBIIUIEHHBIX IaPTHH 10Ka3ano
skoHOMHUeCcKkHit apdexT 8,49 MuH pybdnen.



Pesyneratel paboThl oTpaxeHsl B 46 nedaTHbIX paborax, B TOM 4Hcile B 12 cTaThix
B JKypHaJlax, BXOJAIIMX B NepeyeHb PeleH3MpYeMBbIX HAyUHBIX JKYPHAJIOB M M3JaHMIl,
pexomeraoBaHHBEIX BAK Munobpuayku Poccuu, B 5 craresix B Hay4dHBIX KypHalax,
MHIEKCHPYEMBIX B MEXIyHapoaHbIX O6a3ax naHHbIX Scopus/Web of Science, B 5 crarssx
B MHBIX Hay4HBIX )XypHajlaX, OCTalbHble — B MarepHanax KOH(pepeHUHH pa3aTuyHOro
YPOBHS.

B s3axmodenue cielyeT OTMETHTh, YTO JaHHas paboTa mnpejanaraer peleHHe
BakHeHIed mnpobnemsbl: pa3pabOTKy HayYHO-TEXHOJOIHYECKHMX OCHOB IOJNy4eHHs
MOJMMEPHBIX KOMIIO3UTOB HOBOIO IIOKOJIEHUS! C [IOBBIIIEHHBIMH MeEXaHHYECKHMH
XapaKTepUCTHKAMM M ONTHMAJIbHBIM COOTHOLIEHHEM MaTpPHLbl M HanmojHWTens. Takue
pe3ynbTaThl Jar0T BO3MOMKHOCTH OOOMTH OrpaHuYeHusl TPaJAMIMOHHBIX TIOAXONOB U
OpraHu30BaTh JKOJOTHYHOE, KOHKYPEHTOCNOCOOHOE MPOM3BOJACTBO KOMIIO3HIIMOHHBIX
MaTepHaJIoB JUIS ILEeJOro psja orpacied, OnpeneisionMX TEeXHOJIOTHYECKYIO
Ge30macHOCTb U yike ceifyac JaloumX BKIaj B skoHoMuKy Poccumiickoii Menepari.

Ha ocHoBaHuM npeictaBieHHOro asropedepara Mo akTyaabHOCTH, HOBH3HE H
TNPAKTHYECKOH 3HAYUMOCTH TMOJIyYEHHBIX pe3yyisTaToB Aucceprauus CarutoBoit Papus
PaBuneBHbl cootBercTBYyeT TpeboBaHusM 1. 9 «IlonoxkeHus o nopsake NMpUCYKICHHS
yueHslx crenenein» BAK PO (yreepxaeHHoro nocraHosieHueM Ilpasutensctea PO or
24.09.2013 Ne842), ssnsiercst 3akoH4YeHHOH KBanudukanuoHHol paboroi, a ee aBTOop
3acNny)KMBaeT IPUCYKJECHHS €l YYCHOH CTEereHH [OKTOpa TEXHHYECKHX HayK I10
criennansHocTy 2.6.17. Marepuanoseaenue.

s1, Capunos Bnagumup [laBnoBuy, cornaceH Ha BKIIOYEHHE MOMX MEPCOHANTBHBIX
J@HHBIX B JOKYMEHTBI, CBSi3aHHble ¢ paboTOH [AMCCEPTALMOHHOIO cOBEeTa M HX
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JlokTop Gu3uKo-mareMaruyeckux Hayk (cneuuanbHocTs 01-04-08 dusuxa u
XHMHSI IUIa3MBbl), JOLEHT, JAOHEHT Kadeapsl GH3UKH  IOJYITPOBOJAHHKOB M
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JlomoHocoBa, e-mail: savinov1 983 @yahoo.com, ten.: +7 (903)138-30-25
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BhIcIIEro obpa3oBaHusi «MOCKOBCKMH rocy1apCTBEHHBIH yHUBepcHTeT HMeHH M. B.
JlomonocoBa»
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info.f’f@org.msu.ru, Ten.: +7 (495) 939-16-82

Honrmcs B. I'l. CaBunoB

3aepsiio M «I» D% 202
//C’OM P /




