OT3bIB

o(hHUIMATEHOTO OTIMOHEHTa, IOKTOpa (uzHKO-MaTEMAaTHYECKUX HAYK, npodeccopa, IMpeKTOpa
Hay4Ho-HcCleI0BaTeNbECKOTO (U3HUKO-TEXHUIECKOTO HHCTUTYTA (henepanbHOTO

rocyapCTBEHHOTO aBTOHOMHOTO 06pa3oBaTENbHOTO YUPEKACHHUA BHICLIETO o0pa3oBaHus

«HamuoHabHBINA HCCIeI0BaTENbCKUH HusKeropoICKUil Tocy 1apCTBEHHBIN YHUBEPCUTET

um. H. U. JIo6auesckoro» YyBunbacesa Bnagumupa Hukonaesuda
Ha JIMCCEpTALMIo PA3aHIeBOH AJICHEI AJeKCaHIPOBHEI
«DU3NKO-XUMHIUecKas MeXaHlKa CHHTE3a ¥ peaKklnOHHas CIIOCOOHOCTH KOMITO3UIIMOHHBIX
MopoIKOB «Al-2B», NpeACTaBNEHHYIO Ha CONCKAHNE yueHOl CTeNeHU KaHauaaTa ¢bu3MKO-
MaTeMaTHYecKUX HayK IO CenraabHOCTH 1.4.4 — duznuecKas XUMHUS.

Tucceprauus PazanieBoi A.A. TIOCBAIIEHA aKTyalbHOMY HaTpaBJICHAIO CO31aHNA HOBBIX
9HEPreTHUECKUX MaTepUalioB C UCTIONB30BAHNEM B X COCTaBe KOMIO3ULIMOHHBIX MOPOLIKOB «Al-
2B», obiagaroLnux BBICOKOMW TEIUIOTOM, TOJHOTOM W CKOPOCTHIO cropaHus B OKHCIUTEIBHBIX
cpenax.

AKTyaabHOCTL paboTel  00ycIOBJICHA GONBIIUMK  MEPCHIEKTUBAMU  NMPUMCHEHHUA
GopcofepKaX ~KOMIO3WIMOHHBIX  MOPOIIKOB B SHEpPTeTUYECKNX KOHACHCHPOBAHHAIX
CHCTEMaX, KOTOPbIE BBI3bIBAIOT HEOOXOAMMOCTE ACTANILHOTO ! CUCTEMAaTHYECKOro UCCIIeIoBaHus
BIMSIHUS PEKAMOB MX HM3rOTOBJICHUA H 06paGoTKH, BIMSIOMUX Ha MopGoIoTHIo,
rpaHyJIOMETPHUECKHI COCTaB, COCTOAHHE IOBEPXHOCTH, YACTBHYIO MOBEPXHOCTE M HHCTOTY
OPOIIKOB, Ha (HUINKO-XUMUIECKME MPOLECCEL, TPOVCXO/SIIIE TIPY HArpeBe CHHTE3NPYCMBIX
MaTepHalloB.

Hucceprauus, 6€3 COMHEHU, o6najaeT Hay4Hoi HOBU3HOM. Cpe/i KIFOUEBbIX HayHBIX
pe3yNBTaToB CIeTyeT BBIICIUTE HCCIENOBAHAC JABYXCTaMHHOTO XapaKTepa MpeBpalleHIs
KOMIO3MIMOHHBIX TOpOLIKOB «A1-2B» ¢ oGpa3oBaHuEM TPOMEKYTOUHOH MeTacTabuIIbHOM
asbl, NPy pacmaje KOTOpOoi UMEeT MECTO CKavYK00Opa3HOe BO3PACTAHNE CKOPOCTH OKMCIICHHU
KOMITO3MIIMOHHBIX TOPOMKOB «A1-2B». OTmeuy TaKke Gonploil 00beM TMPOBEIACHHBIX
3KCTIEPUMEHTANIGHBIX HCCIENOBAHUH  CTPYKTYPE, mopdonorni ¥ (paKkLUOHHOrO COCTaBa
MEJTKO3EPHHCTHIX  KOMIO3MIMOHHBIX  MOPOIIKOB «A1-2B», W3rOTOBJIEHHBIX METOJOM
MEXAHOAKTHBALMM, a TAKKE MCCICAOBAHMA BIMSHUA NPOAOIKUTEIBHOCTH CUHTE3a U COCTaBa
pa3MONIEHOM CpeJIbl Ha MapaMeTphbl CTPYKTYPhI 1 pEaKIMOHHYIO CIOCOOHOCTH KOMIMOZHIIMOHHBIX
nopoikos «Al-2B». Bonsioi Hay4YHbI MHTEPEC TAKKE BHI3BIBACT npencrapieHHas B [1aBe 4
JMCCepTallii KaueCTBEHHas (PU3MKO-XUMUIECKas MOZACTH oGpa3oBaHus MeTacTaOUIBHOH M-
$a3bl B Tpollecce MEXaHOCHHTE3a W, B HACTHOCTH, o6CyKIeHHe TIPUYUH ee 00pa3oBaHus U
TPHYMH TMOABICHAS KWHETHIECKUX 1 TCPMOMHAMUICCKIX orpaHWveHMIi Ha 00pa3oBaHue Goee
CTAGMTBHBIX MHTEPMETAILTHAOB Ha OCHOBE OOpHa aOMUHHA.

IpakTuyeckasi 3HAYUMOCTD JuccepTalMoHHON paboThl 3aKitovacTes B pa3paboTke
OCHOB CO3/IaH¥s IPOMBIIIIEHHOM TEXHOJIOTHH U3TOTOBJICHHA KOMIO3HLOHHEIX TIOPOLIKOB «Al-
2B». TlonyueHHble Hay4HBIE Pe3yNbTaThl U PEKOMEHALNH JvccepTalMOHHON paboThl MOTYT
6BITH HCTIONB30BAHE! MPH Pa3paboTKe HOBBIX SHEPreTHIECKHX CIUIABOB Ha OCHOBE alTFOMUHUS.

JncceprannoHHas paboTa HamvcaHa MOHATHBM Hay4YHBIM A3BIKOM, M3JI0XKECHA Ha 119
CTpaHULAX, BKIIOYAET B ce0s 77 pucynkoB u 16 tabnuu. Ilo cBOEl CTPYKTYype auccepranus
COCTOMT W3 BBEIEHMUS, JINTEPaTypHOro 0630pa, YeTEIPEX T71aB, BEIBOJOB U CMHCKA JATEpaTyphl,
prrovaromiero 103 UCTOUHUKA.

Bo BBeleHHH TIPEICTaBIcHO 000CHOBAHNE TEMBI AMCCEPTALINH, OTpaXkeHbI aKTyallbHOCTb



WicCIIeIOBaHNi, X HayYHas HOBM3HA U MPAKTHYECKas 3HAYUMOCTD, copMyIHpOBaHbI LEelb U
3ana4n paGoTEI, EPEeYNCIICHbI OCHOBHBIC Pe3yNbTAThl M MOJIOKCHUA, BRIHOCAMBIC Ha 3allIUTY.

B nepBoii riaBe MpeJCTaBeH aHATUTHYCCKHUH 0630p paboT B 00JAaCTH MPUMEHCHHUS
METOJ0B MEXAHHYECKOTO NIETMpPOBAHMA 1A TMOTY4EHUsS SHEPreTHYECKMX KOMMO3ULMOHHBIX
MaTepuajoB ¢ TpeOyeMbIMU CBOHCTBAMH. [ToapoGHO 06CyxaaeTcs BIMAHNE MEXaHOAKTUBALNN
Ha CTPYKTYPHO-MOP(OIOrMuecKUe XapakTepUCTHKM MOPOLIKOBBIX MATEPUATIOB. Amnanusupyercs
BIMSHIE MEXaHOAKTHBAIIMA Ha PEAKIHOHHYIO CMOCOOHOCTD SHEPTETUUCCKUX KOMITO3UTOB.

Bropast ri1aBa COIEpXHT OMICAHHME UCTIONTb3YEMBIX MATEPHAIIOB, METOMMKA U3TOTOBJIEHUS
KOMMO3HIIMOHHBIX TOPOLIKOB «Al-2B» ¥ METONOB HCCIENOBAHMA HX XapaKTCpUCTHK U
peaKkUOHHON  CHMOCOOHOCTH. [Togpo6HO  OMMCaHBI  PEXWMBI  MECXaHOAKTHBAlLlUH,
o6eceunBAIOLLIME IONyUEHHE KOMMO3MIMOHHbIX 60pCOASPKALIMX MOPOLIKOB PAsTHUIHOTO THIIA.

TpeThsi TaaBa [OCBSIICHA WCCICIOBAHMIO BIMAHUS TEXHOIOTHICCKUX pEeXUMOB
MeXaHOAKTHBAIIMK Ha CTPYKTYPHO-MOP(OTOrHIECKHE XapaKTCPUCTUKH H (bpaKuMOHHBIA COCTaB
KOMITO3UIIHOHHEIX TIOpOIIKOB «Al-2B». OmicaHbl pe3yibTaThl 3IIEKTPOHHO-MUKPOCKOTTUYECKHE
M PEHTTeHONM(MPAKIMOHHBIX HCCIENOBAHMH TOPOMKOB B MCXOMHOM COCTOAHUH U Tocie
pasiM4HBIX PEXMMOB MEXaHOAKTHBALUHU (BapbMpOBAJICs COCTaB pa3MONIBHOM Cpeabl W
MPOJIOIKUTENBHOCTE  MEXAaHOCHHTE3a). [TokasaHo, uTO Tpu  OONBIIUX  BPEMCHaX
MEXaHOAKTHBALMN 0becrieunBaeTcs TMONHOE pacTBopeHue Oopa B KPUCTAIMYECKON PEeHICTKE
KOMTO3WIMOHHBIX TIOPOIIKOB W OJHOBPEMEHHO MPOMCXOAWT ariomMepanys MOpOLIKOB -
HaGrofaeTcs yBeNWYeHHe CpeIHeo0bEMHOro pasMepa HacTHIl. UccnegoBaHo BINSHUC
pa3MoJIbHOM (TEXHOJIOTHYECKON) Cpeflel Ha pasMmep obnacTeii KOTEpEeHTHOro paccesaHus
MOPOWIKOB W  BETMYHHY MHKpOAM(pakuuu (ypoBEHb  BHYTPEHHUX HanpsHKeHHH) B
CUHTE3MPYEMbIX TIOPOILIKOBBIX MaTepuanax. [TokasaHo, 4TO Mpy yBETMHEHUN BpEMEHH pazmoiia
M3MeHeHWe NaHHBIX MapaMeTpoB MMEET OCUMIUIMPYIOMMA Xapakrep, KOTOpEIN 00YCIIOBIICH
KOHKYpUPYIOLIUM  TIPOTEKaHHeM TPOLECCOB (parMeHTaUMu 3epeH WM JMHAMUYECKOH
peKpUCTAIUTM3ALMHK. Y CTAHOBJIEHO, YTO BHE 3aBUCAMOCTH OT COCTaBa TEXHOJOTMYECKOM CPeabl,
KUHETHKA M3MEHEHNS KOMIIOHEHTHOTO ¥ ()PaKIMOHHOTO COCTaBa KOMIO3MUMOHHOTO NOPOIIKa
MpY MEXaHOAKTHBAIWM OIpENeNAeTCa COOTHOIICHHEM CKOpOCTE! TpeX B3aMMO3aBHCHMBIX
MpOIECCOB: BHEAPEHHEM Gopa B allOMUHUH, paspyLICHUEM HaCTHIl M MX arperanueit 3a c4et
«XONOHOM cBapkuy. Ha OCHOBaHMN NMPOBENEHHBIX MCCIIENOBAHMHA aBTOPOM yCTAHOBIICHO, UTO ¢
yBeITMYEHHEM COfiepKaHus Gopa paspylIeHHE KOMIMOSUIHOHHBIX MOPOMIKOB npuobpeTaer
KBa3UXPYIKHiA XapaKTep, MPOLecchl APOOICHNS U «XOJNONHOH CBApKM) ypaBHOBEUINBAIOTCS 1
(pakuMOHHEI cOCTaB CTAOHIU3UPYETCS.

B ueTBepTOili rJ1aBe NPEICTABICHBI PE3YNBTATEl HCCIIEI0BAHN KNHETHKH TIPEBPALICHHA
1 BBICOKOTEMIIEPATYPHOTO OKUCIICHNS KOMIIO3UIIHOHHBIX MOPOILIKOB «Al-2B». Jlna npoBeacHUs
dCCleI0OBaHMi OBUTM WCIONB3OBaHBI, B TEPBYIO O4Yepelb, METOABI KaIOPUMETpUH W
BBLICOKOTEMIIEPAaTypHOil PEHTTEHOBCKOH NM(PaKUM. YCTaHOBNCHO, YTO HTO peakiui 6opa ¢
ATIOMUHIEM B MEXaHOAKTHBUPOBAHHBIX MOPOIIKAX HMEET SPKO BBIPAKEHHBIN JBYXCTaJUAHBIA
xapakrep. Ha nepBoii (HH3KOTeMIIepaTypHOH) cTafuu o6pazyeTcs OTCYTCTBYIOMAs Ha (asoBbIX
JAuarpaMMax — CHCTEMBI «amoMuHUIA-60p»  MeracTrabunpHas (asa, a Ha BTOpPOH
(BBICOKOTEMIIEpaTypHOM) CTaiuK MPOXYKTOM SBIACTCA ubopun amomuans AlB». TlokasaHo,
yro mpu Temneparype 470 °C B MEXaHOAKTUBMPOBAHHBIX MOPOLIKAX MPOHCXOANT obpazoBaHue
MeTtacTabuibHO#H M-(asbl, KoTopas mpH Temneparype 640 °C tpancdopmupyetcs B AU6OPHA
amoMuHug. TToka3aHo, YTO 0COGEHHOCTBIO KPUCTAIIHYECKOM CTPYKTYPbI MeractabuinbHOi M-
haspl ABNSETCS CYNIECTBOBAHWE TPAHCMOPTHBIX KAHAOB, MApajlICIbHBIX ocl c. OJTO
obecreynBacT aHW3OTPOIHBIA XapakTep Anbdysun B KpucTannudeckoit pemerke M-dasl.
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BhICKa3aHO TPEAMONOKEHHe, UTO MpeUMyllecTBeHHoe ofOpaszoBanne M-(asbl BMECTO

TepPMOAMHAMUYECKM PABHOBECHBIX GOPHMIOB antoMuHUs OOYCJIOBJICHO MEHBILIMM BKIaZOM

SHEprHH YTPYToit AeOpMAIMK B BENUYHHY SHEPreTHIECKOro 6apbepa 13-3a GONBIION Pa3HULIBI

B yHelbHBIX o0beMax (a3, a TakKe BbICOKOW au(pPy3MOHHON MPOHULAEMOCTBIO

KPUCTaJIMYECKOMN pelneTKi MeTacTabunbHoi M-0asbl.

[MpoBeneHbl WCCNEIOBaHUS BIAMAHWA pPEaKUWM MEXKAY KOMIIOHCHTaMM Ha KHHETHKY
BBICOKOTEMIIEPATYPHOTO OKHCIICHHS MEXaHOAKTMBUPOBAHHBIX KOMIO3MLIHMOHHBIX 4YacTWll B
Cpelle CyXOro BO3LyXa. YCTaHOBIICHO, HYTO peaKiUs B3aMMOJEHCTBHS Mexay Oopom H
aTIOMUHUEM UMEET TPEXCTAANMHBINM XapaKTep, IpUYeM BTOpas — BEICOKOTEMIIEpATypHast CTaaus,
CBA3aHHAsA ¢ pacnagoM M-(as3bl — MPOUCXOJUT C PE3KUM YBEIUYCHHEM CKOPOCTH PCaKUUH.
[MToka3aHO, YTO BEPOATHOW MPUYMHON PE3KOTO BO3pAacTaHWs CKOPOCTH PEaKUMM Ha CTaiAnuH
BBICOKOTEMIIEPATYPHOTO ~ HarpeBa  ABJIAETCS  ydacTHe B MPOLECCE  HEPABHOBECHBIX
POMEXYTOYHBIX NPOIYKTOB pactiaga M-dassl u 06pasoBanus 1ubopuaa aNrOMUHNAS.

B BoiBogax chopMYIHMpOBaHEl OCHOBHBIE pe3yJbTaThl AMCCEPTAMOHHOW paGoTHl,
yKa3bIBAIOIINE Ha PelIeHNe NMOCTaBICHHBIX 3a/1a4.

JOCTOBEPHOCTL  MOJYYEHHBIX Pe3yJbTaToB  00ecrne4nBacTcs — MCMONb30BAaHMEM
COBPEMEHHBIX METOJOB MCCIIENOBaHMs, WCIONB30BAHAEM AaTTECTOBAHHOTO 00OpYJNOBAHHA W
W3MEPUTENBHOM anmapaTypbl, IPUMCHCHHEM COBPEMEHHBIX METONOB 00paboTky W aHAnu3a
9KCTIEPUMEHTAIBHBIX JaHHBIX.

ABTOpedepar oTpaxkaeT cojiepKaHue IUCCEPTALIUM B TIOJTHON Mepe.

OCHOBHBIE Pe3yNBTAThI JUCCEPTALMOHHON PaGOTHI JOKIAARIBAINCE Ha 13 KOH(EpeHLHUX,
OIyGIMKOBAHEI B 4-X CTAaTBAX B )KypHANaX, pekoMenaoBaHHeX BAK, v B 5-TH cO0opHHKaX Te3ucax
JIOKNafi0B Ha MPO(QUIILHBIX BCEPOCCHICKUX N MEXKTYHAPOAHBIX KOH(PEPEHLUHUX.

I[To auiccepTanuy UMeETCs s BOMPOCOB U 3aMeYaHMil:

1. MexaHoaKTUBaLUs MOPOIITKOB MPOBOAMIACH C UCIIOJIL30BAHMEM CTAJIBHBIX 1IapOB U3 CTajH
IIIX15. DT0 MOXET MPUBECTH K 3arpsA3HEHUIO CUHTE3MPOBAHHBIX TMOPOIIKOB XKEIE30M U
YIIIEpOJIOM, KOTOPBIE TAKXKE MOTYT BCTYTATh B PEAKIIHMIO C aTFOMUHUEM U GOpOM.

2. B T'naBe 4 quccepTalldiil HEAOCTATOYHO IOJHO ONMUCAHa METOJMKA BBICOKOTEMIEPaTypPHBIX
PEHTIEHOBCKUX MCCIIEIOBaHWMH, OCOOEHHO MpoleAypa aHaiau3a CTPYKTYpPBl MOPOIIKOBBIX
MaTepualloB Npy TeMIIEpaTypax Bbille TemnepaTypsl mnasiaeHus (800 °C), a Takke MeToANKa
pacidpoBKH CTPYKTypbl M-da3bl (METOAMKa pacyeTa KOOPAWHAT TO3WIUA aTOMOB B
KpUcTajuIndecko pemerke M-dasbr).

3. Jlng onwcaHMs Mpolecca 3BONIOLUUM CTPYKTYpHl MOPOIIKOB MPH MEXaHOAKTHBAUWHM Ha
cTp.71-72 nMccepTaluy MpeyiokeHa TPOLEAypa pacyera BEIMYUHBI MPeJieNa TeKydecTH 1
npezesa MpOYHOCTH MOPOLIKOBEIX MaTepuanoB. ABTOp NpeAnosaraeT, YTo OCHOBHOMW BKJaz
B M3MEHEHHWE Mpejeia TeKy4ecTH BHOCUT IUCTIEPCHOE YNPOYHEHHWE, HO HE YYHTHIBACT
BIMSHHE W3MEHEHMS IUIOTHOCTH MJMWCIOKaUMA M BHYTPEHHMX TpaHMll pasjena Ha
MeXaHW4eCKHe CBONCTBA MOPOIIKOB.

4. B I'maBe 3 muccepralldd aBTOp MPEAINOJIAraeT, YTO OCLWUIMPYIOIIMI XapaKTep SBOJIOLUH
CTPYKTYpPHI TMOPOIIKOB MPH MEXaHOAKTUBALMU OOYCIIOBIEHbl KOHKYPEHIMEH MPOLECCOB
(parMeHTalUH 3epeH U AWHAMUYECKOl pexkpucTamn3anuu. OOBIYHO MPEANONaraeTcs, YTo
JUIs  TPOTEKaHWs JUHAMUYECKOW peKpHcTalM3aluk  HEeOoOXOAMMBl  MOBBILIEHHBIE
TEMIIepaTypsl HarpeBa, B TO BpeMs KaK pa3MoJl MOPOLIKOB MPOMCXOAMI MPU KOMHATHOM
TeMIepaType.

5. ABTOp HCTIONB3YeT TEPMHWH «XOJOAHAs CBapka» TpPH OMHUCAHWM TPOLECCOB 3BOJIIOLUU
MOpOIIKOB Ge3 ero pacumdpoBkd U OOBACHEHHS (U3UKO-XMMHUYECKON MPHUPOABI 3TOrO



npouecca pU MEXaHOCHHTE3€ KOMITO3UIIMOHHBIX MOPOIIKOB «Al-2B».

Bbicka3aHHbIE 3aMEUYaHus HE CHUIKAIOT OOILYI0 OLEHKY paboThl, AMCCEPTALIMS BBIMOIHEHA
Ha BHICOKOM Hay4YHOM YPOBHE.

Hucceprauronnas pa6ora PsasanueBoit A.A. npeacrasnsger coboi 3aKOHYEHHYIO HayuHO-
WCCIIEIOBATENBCKYIO pa0OTy, OCHOBHBIE TIOJIOXKEHHs, BBIBOALI M PEKOMEHIALMH SBIAIOTCA
JIOTUYHBIMU ¥ XOPOIIO apryMEeHTUPOBAHHBIMH.

Juccepranmonnas pabora PssaHueBolf AJeHBI AJeKCaHAPOBHBI Ha TeMy «®Du3HKO-
XHMHYecKas MEXaHWKa CHHTE3a U peaKIMOHHAs CTOCOOHOCTH KOMITO3HIIHOHHBIX TIOPOLIKOB «Al-
2B» cootBercTByeT TpeGoBanusM . 9-14 «IlonoxeHns o mopsaKe MPUCYKACHUS YYEHBIX
CTemeHel», yTBepxkaeHHOro mnoctaHoBneHueM IIpaButensctsa Poccuiickoit ®emepaunu OT
24.09.2013 roga Ne 842 (pen. ot 11.09.2021), npeassaBiseMbIM K JUCCEPTALIMAM Ha COUCKAHUE
yYEHOI CTENeHN KaHauaara Hayk, a e€ aBTop, Pa3annesa AnieHa AJleKcaHApOBHa, 3aCITy)KHBAET
TIPUCYKICHUS YUEHOW CTENMeHH KaHAuAaTa QU3MKO-MaTeEMaTUYECKHX HayK MO CrelHalbHOCTH
1.4.4 — Ouznyeckas XUMUs.

OduumansHeIN OMITIOHEHT,
I.¢.-M.H., mpodeccop,
aupexrop HUOTU HHF

g; Yysunsaees B.H.

«ITogmucs B.H. qu‘ﬁJI'IpI[

Vuenslit cexperaps HHI™Y Yepnomopckas JLIO.
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KonTtakTHas napopmanus:

603022, r. Huwkuuit Hosropon, npocn. ["arapuHa, 23

DeepabHOE FOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE yUpeXIeHUE
BBICIIETO 0Opa3oBaHus «HaunoHanbHBIN HccaegoBaTeNbCKIi Hikeropoackuit
rocynapctBeHHbli yauepcutet uM. H. H. Jlobauesckoro» (HHI'Y)

Yysunbaees Bnagumup Hukonaesnd, JOKTOp (GU3MKO-MAaTEMAaTHUECKUX HAYK,
npodeccop, aupekTop HayuHo-nccne10BaTENBECKOr0 GU3NKO-TEXHUIECKOTO
nHCcTUTYTa HanonansHoro uccneaoBartenbekoro Hmwkeropoackoro
rocyaapctBenHoro yausepcurera uM. H.M. Jlo6auesckoro (HUDTH HHI'Y),
Ten.: +7 (831) 462-31-20, ®akc: +7 (831) 462-31-36

e-mail: chuvildeev@nifti.unn.ru




