OT3bIB HA ABTOPE®EPAT

aunceepranun Adern Moxammana «BbICOKOCKOPOCTHOE UCKPOBOE
[UIASMEHHOE CITEKAHME ITOPOLLKOB HA OCHOBE CUCTEM
Cu-Cr, Ni-Al 1 ALLO3-SiCy,
MPEACTaBICHHYIO Ha COMCKAHUE YYEHOH CTENEHU KaHIUIATa TEXHUUSCKUX HayK
1o CrrennanbHoCTH 2.6.5 — «[TopomKoBas METATYPrus 1 KOMIO3HIHOHHEIE Marepuably

CyHHOCTh MOPOLIKOBOI MCTALIYPrul B CaMOM HIMPOKOM CMBICIIE CJIOBA 3aK/IFOYAETCS B
[ICPCBOAE  CBINMYHETo Tena B IJIOTHOE, KOMIAKTHO® H Obanaomiee HYJKHBIMU  (DH3HKO-
XUMHYCCKUMH, MEXaHHYCCKUMHM H  (DYHKIHOHAIBHBIMH  CBOHCTBAME. Hucceprannonnoe
uccienosanue  Abenn  Moxammaza  Kak  pas  [OCBALIEHO paspaboTke HayuHbIX ©
METOMOTIOTHYECKHUX OCHOB HOBOTO Croco0a KOHCOJIMIALMH — BBICOKOCKOPOCTHOE HCKPOBOE
n1asMennoe crekanue (BUIC). [aHHbIH METO KOHCOMHIAIMH 3aK/TIOUaeTCS B OBICTPOM Harpese
HMOPOLIKOBOTO Te/1a MOCTOAHHBIM TOKOM HH3KOTO Hanpsbkenus (Menee 10 B) u BBICOKOH CHTbI
(>450 A) B umnysnscHOM pexume. MoJeabHbIMHU CrtaBamu, BBIOPAHHBIMH IS OLIGHKH
MEXAHU3MOB 1 YCIIOBUH YIJIOTHEHUS (KOHCOMHIALNH), BEICTYATH NceBaocmiase Cu-Cr (noutn
HCPACTBOPUMBI B TBEPAOM COCTOSIHMM), pPEakLMOHHAs cucTema Ni-Al (obpasyrot  psig
MHTCPMETAJLIMAOB) U Kepamuuecknit komno3ut ALOs / SiC. JIng BbISBICHHS [IPEUMYIIECTR
merona BUIIC ykasannble marepuwans!l Takke crekamum u 1o «TPATUIIMOHHBIM» PEKUMAM
HCKpOBOro miasMennoro crnekanus (MIIC) (menbiie mpomyckaembrit JJICKTPUYECKUH TOK U
CKOPOCTB Harpesa).

Ha mpumepe ncesnocnnasos Cu-Cr nokasano. uto B pexnme BUTIC tpebyercs menbie
BPEMCHN M TEMIICPaTypbl CIEKAHUS 17151 JOCTHIKEHHMS BBICOKOMIOTHOTO COCTOSIHIS (98-99 %) 1o
cpaBHennro ¢ MIIC. [lomywaempiii marepuan (mocie BUTIIC) umeer mocratouno BeIcOKyio
TBEPOCTL 5 ['Tla u oTHOCHTENILHO HEGOBIIOR YAETbHOE sieKTpoconpoTusierne 7,6:10° Omem,
monynb FOHra okono 240 I'Tla. M3ydeno BinsiHMe MJIOTHOCTH TOKA Ha Jerpajaluuo KOHEYHO
ctpykrypel  Cu-Cr. [Ilokaszano, 4TO ecim IUIOTHOCTb TOKA npesbimaer 482 A-em™, To
MHKPOCTPYKTYpa CIjlaBa NPHOOPETET HEOAHOPOIHOCTE. AGenu M. fenaeTcst BEIBOM, YTO METON
BUIIC nosponser mosy4ars cTpyKTYpHO H Ka4eCTBEHHO COMOCTaBHMEIE ¢ MIIC MaTrepHabl, HO ¢
ropas3/l0 MEHbUIUMH 3aTpaTaMH YHEPriK MPU KOHCOJIHIALHH,

Ha npumepe nuddysuonnoit naper NiJAl onpegenens A dy3uoHHBIEC TapamMeTpsl pocTa
[IPOMEXKYTOUHBIX CJIOCB MHTEPMETAINIOB, Oorathix amoMunueM, NiAls u Ni>Al; B YCIOBHSIX
UIIC ¢ npomyckanueMm »1eKTpHYECKOro Toka depe3 obpasen M ¢ wu3ossiMel obpasma ot
JNICKTPHYCCKOTO TOKA 3a CUET MOKPBITHS BHYTPEHHUX CTEHOK MATPHLBI U KOHTAKTHBIX TOPIIOB
[TyaHCOHOB HUTpHJIOM Oopa. [TokazaHo, 4TO B pexuMe NPSIMOro HPOITyCKaHUs SJIEKTPUUECKOTO
TOKa HaOmoaeTest yekopenue AudQy3HOHHBIX MPOLECCOB, YMEHbIIEHME SHEPIUH AKTHBALUH

re'repo,un(b(bymn OTHOCHTEJIPHO PEeIKHMaA C U30JISIIHCH JJICKTPUYCCKOIO TOKaA.



B pabore ycranosneno, yro merogom BUIIC ¢ BbIICPIKKOH 40 cek mpu Temmeparype
1300 °C Bo3moxHO momyyars Tyromnakyio kepaMuky Al,O3/SiC ¢ OTHOCHTETBEHOM MIOTHOCTEIO
99 %, tBépnocTeio okono 20 I'Tla u TePLIMHOCTOHKOCTBIO 7,5 MIla- V. Mucceprannonnoe
HCCIICoBanne MO3BOIMIO Alemu M. pa3paGoTaTh periaMeHT HA W3rOTOBJIEHME PEKYIIEro
HHCTpymMeHTa u3 kommnosuta 80 % macc. ALO3 + 20 % wmacc. SiC Ul YHCTORO 0o0paboTku
HOBEPXHOCTH H3HOIIEHHBIX BAIbIIOB M3 BBICOKOMPOYHON CTalH, IPUMEHSIEMBIX [IPH TOrOTOBKE
[/THBI-CBIPL@A 1151 KUPNIMYHOTO Npou3BoacTBA. UHCTpYMEHT mpotuén YCIELIHBIC HCIBLITAHHS B
000 «Kepamobpuker My (Cesepnas Ocerus, r. Mo3aok). 1ot PE3yJIbTaT APKO MOTUEPKUBACT
MPAKTHYECKYIO 3HAUMMOCTH PabOTBbL.

Jluccepramyonnoe  uccnenosanne  oTiHUaeTCs I'POMAIHbIM  SKCIEPUMEHTAIBHBIM U
TeopeTnieckum marepuanom. OaHako paboTa He CBOGOIHA OT HEKOTOPBIX HEJIOCTATKOB, KOTOPLIE

MOKHO PasIeIUTE Ha ABE IPYIIILL: 3aMEYaHust 1o o(pOopPMICHHIO U CYLIECTBY pabOTHI.

[Ipo6nemer opopmenus:

. Astopedepar comepxur 30 CTPaHHL. MCNOJB30BAHO MHOYXECTBO METOIHK
HCCICIOBAHMS, U3YHAIUCE CBOICTBA TPEX IPYIIT KOHCOJIHANPOBAHHbIX matepuasos. s takoro
00BEMa JaHHBIX ABHO HE XBATAET KAKOTO-TO 060GIIAI0IEro PHUCYHKA HJTH CXEMBI, TOKA3bIBAOIINX
PEKHUMBI 00pabOTKH — MaTEPUAN — OCHOBHBIE CBOMCTBA;

2. B 1abnuue 1 na 9 ctp. aropedepara ects rpada « MOMHOCTEY, B KOTOPOH 3Ta MOIIHOCTD
obo3nauaercst kKak « MA» wnn «Havanbnasy. COBEpLICHHO HE SICHO, YTO ITO 3HAYMT;

3. Ha crp. 10 aBtopedepara ¢ owmmbkoii Hammcana JUIMHA BOJIHBI KOOAnIbTOBOrO K
nsiydenus (0,22909 uwm, a nomkHo 6bitE 0,179. . HM);

4. Ha ctp. 15 aBropedepara nana ccbiika na pHC. 5T, XOTsl pUC. S HMEET BCEro TpH MO3HIHHU
a, 0, B;

5. Ha ctp. 18 aBropedepara npenoxenne «Ha pucynke 4 Buano, uro martepuan Cu/Cr
COCTONT U3 HAHOCTPYKTYpUpOBaHHEIX 3€pen Cu/Cr,...» noBTOpseTcs 2 pasa;

6. Ha cTp. 25 aBropedbepata B nocsieneM npeuioReHHH N0 OLHOKe HATHCAHO «BJIIMSIHHE
KxosnvectBa SiC Ha (pU3MKO-XUMMUecKHe cBoiicTBa SiC). OueBUIHO, YTO OJHKHO GBITH HAMMCAHO
«BausiHue Konuyectsa SiC Ha Gu3HKO-XuMHYecKHe cBOiicTBa AlO3».

3amMevaHus Mo CylecTBy:

1. B Tabmuue 1 aBropedepara mpencrasieno 12 PasJIMYHBIX PEXUMOB KOHCOJIHIALMH
meronom BUIIC ncepnocnmasos Cu-Cr, xoTs namee o paboTe BCTpEYalOTCS M ONHCAHBI
PKCICPUMCHTATLHBIC NAHHBIC, II0YYeHHBIE 10c/e 3-4 pexnMoB crekanus. He coBcem moHaTHO,

3a49€M B TAKOM CJIyyae B Tabuie 1 ITOKa3bIBAThH BCE pe)I(I/IMI:I?



2. Ha puc. 4 aBropedepara nokazana MUKpOCTpyKTypa ncesaocruiasos Cu-Cr nocite BUIIC
AByx emecert mopomkos Cu u Cr MeXaHH4EeCKH aKTUBUPOBAHHBIX 10 PA3HBIM peXUMAaM B pasHbIX
cMecuTenax. M3 puc. 4 BUAHO, 4TO pasMepsl CTPYKTYPHBIX COCTABISIONIHX CIIIABOB OTIHYAIOTCS
Ha HECKOJIbKO MOPSUIKOB. BbL10 OBl MpaBuibHO JaThb ONHCaHHe HAOMIONACMON CTPYKTYpPBI B
[PUBA3KE K pasMepam 4acTHLL HCXOHBIX aKTHBMPOBAHHbBIX 110powkoB Cu-Cr;

3. Cmech nopomkoB Cu u Cr noaBeprami MeXaHOAKTHBAIMH B CTATBHBIX Oapabanax ¢
Pa3HOM CTENEHBIO SHEPreTHUECKOTO BO3AEHCTBHS (waposas menbHuLbl Wise Mix BLM-2 BLM-
6 — CKOpocThb BpaiieHuss OGapaGana 175 o0/MHH u AKTHBATOP-2S — CKOPOCTH BpalleHHs
ITAHETApHOTrO Aucka 694 o6/mum). Jlanee B paGoTe MOKAa3aHo, YTO KOMIAKTHBIA oOpasel,
H3TOTOBJICHHEI M3 cMecH, oOpaboTaHHOH B AxTHBaTOp-2S, MMeer YIEIBLHOE 3JIeKTPHYECKOoe
conpotupienue npubiansurensno va 20 % Gosblue, yem y o0pa3sla, MOoNy4YeHHOr0 M3 CMECH,
aKTUBUpOBaHHOM B Wise Mix BLM-2 BLM-6. C ueM 5T0 CBS3ano? Omnpenensnu  u
KOHLUEHTPALHIO HAMOJIOTOTO e B aKTUBHPOBAHHBIX CMECsIX ?

4. B paGore mnpocnexnsaercs uuest 00bICHEHMUS yexopenus auddy3nu, mporeccos
KoHCOMMAaun u macconepenoca B xoxe BUIIC umu MIIC 3a CUBT MO3UTHBHOIO BIHSIHUS
SICKTPHUCCKOTO M0/1s1. CO3/1aBAEMOI0 UMY ILCHBIM TTOCTOSIHHBIM TOKOM. XOTsI U3 HCCIIE0BAHUS
HE COBCEM SICHO B 4YEM COOCTBEHHO MPOABISETCS 9TO BausHHe. M3BecTHO, 4TO IIPOTEKAHHE
ICKTPHHCCKOTO TOKA BBI3LIBACT PAa30rpeB NpOBOAHUKA. He siBiisieTcest mu yckopsomtee neiicTaue
TOKa HAa KHHETHKY CHeKaHHs W AU(Py3HIO CICACTBHEM MPOCTOTO JIOKAILHOIO neperpesa
TIOPOIIKOBBIX CMECEH OTHOCHUTENBHO 3aJaHHON TeMIepaTyphl CIEKaHHS, KOHTPOJIUPYEMOM
TEPMONAPOH, MPHCTABICHHOMH K cTeHKe rpauToBoii npecc-hopmpl?

OnHaxo, crenaHHble 3aMeUaHHs COBEPIICHHO He CHHKAIOT HAyYHONM M NpaKTHYECKOH
SHAYMMOCTH  IHCCEPTAllMOHHOW  pa®oTel.  JlMCCepTaLlMOHHOE  WCCIeNOBaHHE  SIBIISETCS
CaMOCTOSATEIbHON HAYYHO KBATU(PUKALHMOHHON paboToil.

[lo marepnanam anccepranuu umeercs 4 nyGankaiil B KypHanax BAK u Bk/roueHHbIX B
Oa3pl nanHbIX Scopus, Web of Science u 1 Tesuc noknana B cOOpHHKE TPYI0B MEMKAYHAPOIHOMN
KOH(pEepeHIIUH.

Huccepranmonnas pabora AGean M. B monHoil Mepe OTBEYAEeT BCEM KPHUTEPHSIM,
PEABABIACMBIM K IHCCEPTALUAM HA CONCKAHHE yUCHOH CTENEeHHN KaHA1AaTa TEXHUYECKHX HayK,
YCTaHOBIIEHHBIM «I10I0XEHUAMHU O TIOpPSIIKE IPUCYIKIEHHUs YUEHBIX cTereneit B HauuoHaIbHOM
HCCIICI0BATCIIBCKOM TEXHOIOrHueckoM yHusepcutere «MUCuCy, a ee aprop, Abeau Moxamma,
3aC/IyAHBACT NPUCYIKICHHUS YUCHOH CTENECHH KaHIM1aTa TeXHHYECKHX HAYK M0 CHELHATbHOCTH

2.6.5 — «IlopouikoBast METATYPrHsl H KOMIO3ULUHOHHBIC MAaTEPUATBD».
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