OT3hbIB
0(GHULIMAIFHOTO OIIIOHEHTAa Ha ccepTaluoHHyo padory Ocumory Keennn CepreeBHEI
«OcobeHHOCTH (HOPMHUPOBAHUS CTPYKTYPHI U CBOMCTB KOMIIO3UTOB Ha OCHOBE cIlnasa Fe
1 Cu, U3TOTOBJIEHHBIX JIEKTPOHHO-IyYEeBEIM aJIMTUBHBIM CIIOCOO0OMY, IIPEACTaBIEHHOM
Ha COMCKAaHME YYEHOH CTelNeHM KaHIuAaTra (PU3MKO-MAaTEMAaTHIECKUX HAyK II0
cmermuaneHocT  1.3.8.  —  (Qu3MKa KOHAEHCHPOBAHHOTO  COCTOSHHSA  ((H3UKO-

MaTCMaTH4YCCKHEC Hay'KI/I)

AKTYalIbHOCTH AMCCEPTANMOHHOH PaGOTHI.

KoMmosunronHEIe MaTepHaibl MPEACTABILIIOT COOOM MEPEemOBYIO KOHIEIIIHIO Pa3BUTHI
COBPEMEHHOW  HMHIYCTPHH M  SBIDIIOTCS  IIEPCIIEKTHBHBIMEA  JUIS  a9pPOKOCMHUYECKOM,
aBTOMOOMIBHON IIPOMBINIICHHOCTH, MENUIMHBI ¥ OSHEPreTHKH. HecMoTps Ha TO, YTO B
TEXHUYECKOH 5(Q(QEKTHBHOCTH KOMIIO3UTHI, IIOJIy4eHHBIE HA OCHOBE CYOTPaKTHBHOTO
IPOEKTHPOBAHMUS, UMEIOT YHUKAIBHBINA (DyHKITHOHAJ, CYIIECTBYIOT CEPhEe3HbIe TEXHOIOTHICCKHIE
OrpaHMYEHHs HA pealbHOE CO3/aHWe [JaHHBIX MaTepHaioB. HampuMmep, H3rOTOBJIECHHE
ICEBJIOCIUIABOB M3 MEIUM K CTald, B KOTOPBIX YMEpeHHas TeMIlepaTypa IUIaBJIEHHs,
TEIJIONPOBOAHOCTE B KO3(D(UIMEHT TEIIOBOTO PACIIMPEHUS MEIOH COYETAIOTCS C BBICOKOH
IIPOYHOCTBIO CTalld, MOT'YT O0ECIIeUUTh YHUKaIbHEIE (DYHKIHMOHATBHEIE ¥ pabodre CBOHCTBA
OMMeTaIIYeCcKOro MaTeprana. 1lpu 5ToM 3HaUMTeNbHas pasHHIA B 3HAYCHUAX KOdQ UIHEHTa
TEIUIOBOTO PACHIMPEHUS ¥ TEIUIONPOBOJHOCTH JUIS MEIM W CTaTM HEU30EKHO BBI3LIBAET
Oonpuryro nedopManuio M OCTaTOYHBIE HANPSDKEHUS IIPH OXJIAKICHWH MaTepHaia OT
TEMIIEPATyPhI IIABIEHHS, YTO MOXKET IPUBOIUTE K 00pa30BaHUIO TPEINWH IIPH 3aTBEPACBAHUH
OmMeTa/uIMYecKuX 00pasioB. B 5ToH CBS3HW, TEXHONOTHs CO3MAHMS KOMIIO3UITHOHHBIX
MaTepHaJioB IIPEJACTaBIIeT COOOH akTyanpHyI0 3amady. OcHoBHas(yHIaMEHTANbHAS 3a1ada
HCCTIEJIOBaHUN 3aKIIOYaeTcsi B pa3paboTKe HAYYHBIX TPEACTABICHWH O MeXaHW3Max
(GopMupoBaHUSA CIPYKTYPhI TaKHX MAaTepHaliOB Ha pa3HBIX MACIITabHBIX YPOBHAX, &
TEXHUYECKOH — pacIIUpeHHe CIEeKTpa MaTepPHaioB, KOTOPBIE MOIXOMAT IS HU3TOTOBJICHISI
Ka4eCTBEHHBIX M Oe371e(eKTHBIX HM3IeNMi IpU MPUMEHCHUH aIUTHBHOrocmocoba. B cBs3u ¢
stuM padota OcunoBud K.C. sBIsI€TCS aKTyalbHOM ¢ HAYYHOU ¥ TEXHIHYECKON TOUKH 3pEHHUS.

AHa/n3 coaep:KaHUe MHCCEPTAHH.

JuccepranuonHas paboTa COCTOUT U3 BBENCHUS, 4 TJIaB, BEIBOJOB, CIHCKA JTHUTEPATYPhHIN3
158 nanmenosanuii. Beero 160 crpanut, B Tom yucie 109 pucyrkos u 13 Tabmw.

Bo BBemeHum 000CHOBAaHBI aKTYaJIPHOCTh X CTENECHb IPOPaOOTAHHOCTH HCCIIEIOBAHUS,

Cq)OpMYJ'H/IPOBaHI:I nem wW 3a4a4du, IIOJOXKCHHUA, BBIHOCHMBIC Ha 3alllATy, ICPCUYUCIICHBL
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OCHOBHEIE De3yJbTaThl paboThl, MOKA3aHA HX HOBU3HE, TEOpeTUYecKas 3HAYUMOCTH U
IpaKTH4YeCKas IEHHOCTD, IIPUBENCHA JOCTOBEPHOCTh X 000CHOBAHHOCTD IIOJI0XKEHUM M BEIBOJOB,
IIpENCTaBICHBI anpobalust paboTs

B mepBoii riiaBe coIepKUTCS KPUTHYECKHH 0030p HAYYHOM JIMTEPATypHI IO TEMATHKE
npoBomumblx K. C. OcumoBuu wuccnenoBaHui. Ha ocHOBe amanuza TuTepaTyphl JaHa
MOCTATOYHO MOAPOOHAS XapaKTePUCTUKA IPAMCHIEMBIM B ITPOM3BOJICTBE METONAM yIPABICHHU
CTPYKTYPHBIM COCTOSIHUEM H3ACIHH ¢ UCIIOIb30BAHUEM aJIIUTHBHEIX TEXHOIOIHHA,

Brimonuen ananuTHYecKuii 0030p NOCTHIKEHWH B OONACTH aJAMTUBHBIX TEXHOJOTHIH,
IIPUBEIICHEl TPEIIOKCHHEIE MEXAHHW3MBI, NPHUBOJAINNE K HM3MEHEHHWIO (DH3UKO-XHMHUYECKHX
CBOMCTB MaTE€pHAaJIOB M, a TakkKe (PU3WUECKHE OCHOBBI CYINECTBYIONIMX CIOCOOOB aIUTHBHBIX
TexHonorui. IIpuBeNeH KpaTKuMi aHamu3 CYLIECTBYIOIMMX TEXHOJOTHUYECKUX MPHEMOB IIPH
U3TOTOBJICHUM H3JENHA IIPY IOMOIIU AJUIATHUBHBIX TEXHOJOTHH W OIMCAHBI JOCTOMHCTBA H
HEJIOCTaTKU paccMaTpUBaeMbIX TexHonorui. IlpencraBieH aHamu3 auarpaMM COCTOSHHSA H
PacTBOPHUMOCTHU MEIU U XKEIIC3HBIX CIIIABOB.

OOmuit 00BbeM IPONMTUPOBAHHOM JHTEPATyphl NOCTATOYHO GONBINOW M paBeH 158.
Cpenmu IIpOIMTHPOBAHHOM JTEpaTyphl mopsaka 40 % CCBUIOK Ha COBPEMEHHEBIE HAaydHbIe
yONuKanuy. OT0 CBHAETENBCTBYET 0 ToM, 9To K. C. OCHIIOBHY XOPOIIO 3HAKOMA C HHTEHCHBHO
pa3sBUBaeMON OOIAaCThIO HAYYHOIO HAIIPaBIICHHs, B KOTOPOM OHa paboraeT. Takike, 3Ta IIaBa
XOpOIIO IPOHIIIIOCTPHPOBaHa (GoTorpadusMi, cxeMamMu W TpaQuKaMu, 4TO JNENaeT OYCHB
YHOOHBIM IJIi BOCHIPHATHS H3JIOKEHHOIO MaTepuajia. Bce 3TO B COBOKYIHOCTH IIO3BONSIET
cliesaTh BEIBOJ O TOCTATOYHOCTH ITyOHHBI IPOpaboTKH 00CyKIaeMOro BOIIpoca.

Ha ocHoBe aHamu3a IHMTEpaTypHBIX MaHHBIX OOOCHOBaH BEIOOpP CIIOCO6A AITHTHBHOMN
TEXHOJIOTUN UL  HMCCIICAOBAHUA CTPYKTYypooOpa3oBaHHS HWHTEPHEHCHBIX COEIUHEHHH,
HCCIIEyEeMBIX B IUCCEPTAIOHHOM paboTe.

Bo BTOpO# riiape omucaHEl OOBEKT M IIPEIMET WCCIENOBAHMM, METOMUKA ITOTYUSHHS
KOMIIO3UITHOHHBIX MaTEPHAIOB.

B xauectse 00BekTOB HCcienoBaHus B manHoM pabore K. C. OcHIOBHY HCIONB30BANA
00pasIbl, OIY4YEHHBIE B PE3yIbTaTe 3IEKTPOHHO-Ty4eBoi 3D-1euary.

llpencraBieHo ONMCaHHE METONOB M OKCICPUMEHTAIBHOIO OOGOPYZOBAHHSA IS
IIPOBEJICHUS HCCIICIOBAHUA CTPYKTYPHl M CBOMCTB HCCIEAyeMBIX MaTepuaioB. OmHUM u3
YCJIOBHM yCHEIIHOIO pENIEHMS IIOCTaBIEHHBIX B paboTe 3amad SBIIETCS HCIOIH30BAHHE
CTPYKTYPHBIX METOJIOB, IIOTYyYECHHBIX HA COBPEMEHHBIX IPUOOpax (CKaHUPYIOIEM 3JIEKTPOHHOM
mukpockone QUANTA 200 3D, Tescan MIRA LMUHitachi TM-3000 u mpocreunBaromem

31eKTpoHHOM MuKpockorie JEOL 2100, peHTreHoCTpyKTYpHBIH aHain3 Ha IH()PAKTOMETPE

JIPOH 7).



Mexannueckde CBOHCTBA MCCICAYEMBIX MAaTepHANIOB HA OJHOOCHOE DaCTSKEHHE
IpOoBOJMIIK Ha paspeBHOM MamuHe Y TC 110M c peructpamueii nehopManvmoOHHBIX KapTHH C
IIEIBIO0 TIOYyYeHHs] BEKTOPOB CMEICHUH.

Tperbs 1 weTBepTas rnaBa COCTABILIIOT OPUTHHAIBHYIO YacTh AUCCEPTAI[HOHHOM paboTsl,
OTPaXkalOIlyl0 IIOJIy4EHHBIC HOBBIE pPE3yNbTaThl. TpeThsi riiaBa IOCBAIIEHA pE3yJbTaTaM
OKCIEPUMEHTAIBHEIX MCCIECOBAHUM, IIONYYEHHBIX IPH H3YUYSHWM CTPYKTYpPhl H CBOMCTBA
aJTATHBHO-BBIPAIIEHHBIX 00pa3oB Ha ocHoBe Cu u ciuraBa Fe. Brigsiena o0coGeHHOCTS
MHKPOCTPYKTYDEI, CBI3aHHAs C 3MHTAKCHAIBHBIM POCTOM 3epeH. HeomHOpOIHOCTh 3€pEHHOM
CTPYKTYphl, HaJIMYWEe HAaNpaBICHHON KpHCTAUIM3AllMA U OJHOBPEMEHHO C HEH HPHCYICTBHE
JOKaJIBHBIX 00/1acTel ¢ paBHOOCHBIM MEJIKHM 3€PHOM HE OKA3bIBACT 3HAUUTEIHLHOIO BIUSHUS Ha
Pa3BHTHE IUIACTUYECKOU JeopMand Ha MUKPOCTPYKTYPHOM ypoBHE. Ha 0cHOBE MOMTydYeHHBIX
JAHHBIX OCHOBBIBAJIOCH (HOPMHUPOBAHHE KOMIIO3WIIMOHHBIX MATEPHAIOB CHCTEMBI JAHHLIX
CIUIABOB W  BBLIBICHHUIO 3aKOHOMEpPHOCTEH WX (GOpPMHUpPOBAHUS. Y CTAHOBIEHO, YTO
HEOQHOPOAHOCTh 3€PEHHOH CTPYKTYpBI, COOPMHPOBAHHOM B YCIOBHSX HAlpaBICHHON
KPHCTAJUIM3aluK U ¢ 006pa30BaHMEM JIOKAJBHBIX 00JIACTEH ¢ PABHOOCHBIM MEJIKMM 3E€PHOM, HE
OKa3bIBAET 3HAYMTENBHOIO BIMSHUSI Ha pa3BUTHE IUIACTHYECKON nedopmanuu  Ha
MHUKPOCTPYKTYPHOM YPOBHE B MEIHOH yacTu o0pasia..

B 4werBeproii rmaBe omucaHBl 0COOCHHOCTH  (OPMHUPOBAHUS  CTPYKTYPBI
KOMIIO3MIIHOHHBIX MarepuaioB. llpeacTaBieHbI cxembl (OPMHPOBAHUS MaKPOCTPYKTYPHI B
3aBHCHMOCTH OT Tumna HHTepdeiica. Ha MHUKPOCTPYKTypHOM YpOBHE COITOCTABIIEHBI MEXIY
co00H MUCIIOKAlMOHHBIC CKOIUIEHHSI C COCTABOM KOMIIO3HIIMOHHBIX MaTephanoB. IIposemena
OLIEHKA AMCIOKAMOHHOM CyOCTPYKTYpPHI M IIOJyUeHBI CBEACHUS O HAKOTUICHHM JUCIOKAIIMM.
JlaHHBIE ABIIOTCS HEOOXOOUMBIMM TIPH YCTAHOBIICHWM BKJIafa MEXaHH3Ma CyOCTPYKTYpPHOIO
YIIPOYHEHHs INIPH YIPOYHEHUU KOMIIO3UIIMOHHBIX MaTepuasioB. CleayeT OTMETHTH BaKHBIC
JAHHBIE, IIOIy4EHHBIE Ha OCHOBE AaHAJNN3 TETEPOTEHHBIX MATePHAIOB C  Pa3IHIHBIM
COOTHOIIEHHEM OOBEMHON IIONM DPA3HOPOMHBIX MAaTEPHUANOB JUIS BBIIBICHHUS OCOOCHHOCTEH
bopmupoBaHus CYOCTPYKTYpBL [IpH 3TOM Ba)KHO OTMETHTH OYEHL WHTEPECHBIE PE3YIIBTATEL
IIOJy4eHHbIE Ha OCHOBE aHaJIM3a IOJIEH CMEINCHWH W 3BOTIONHH NehOpMaIlMOHHBIX TIOJIeH Ha
IIOBEpxXHOCTH paboueit yacTu oOpasla B MpOIlecce OJHOOCHOH JiehopMaIui pacTsHKCHAEM. DTH
JAHHBIE HEOOXOMUMBI Il IIOHMMAaHWS MEXaHU3MOB JedopMaluil  KOMIO3UIIMOHHBIX
MaTEpPHAIIOB.

B 3akmounTtenpHOM uwacTH COOPMYIMPOBAHEI BBIBOABI, CIEIAHHBIE IO PE3yJbTaTam
HCCIIETOBAHMUSL.

JlocToBepHOCTh M 00OCHOBAHHOCTH IIOyYEHHBIX ITOATBEPKAACTCS pe3yiabTaTaMH

I/ICCHC,I[OBaHI/Iﬁ, KOTOPBIC OpIIH ITIOJIY4YCHEI C HCIIOJIB30BAHUEM CCpTI/I(:JpI/IHI/IpOBaHHOI‘O HAy4IHOI'O 1
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