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MHorue sKoJoru4YecKkrue MpoOJeMbl, CBSI3aHHBIE C OYHCTKOM armocdepbl u
ruipochepbl OT BPEAHBIX 3arpsi3HSIONINX BEUIECTB, HAXOAST CBOE PEIICHUE B MPU-
MEHEHUHU COPOIMOHHBIX MAaTEPUAIIOB C PA3IUYHON CTPYKTYPOU U CBOMCTBAMH.

Kak ucxomHoe cpipbe /Uisi CUHTE3a MOPUCTHIX KOMITO3UIIMOHHBIX YTIIEPOI-
HBIX MaTepHaJIOB 3HAYUTEIBHBIM MHTEPEC MPEJCTABISET 30JIa-yHOCA DHEpreTude-
CKuX cTaHnui [1].

Opnum u3 HauboJiee IEHHBIX KOMIIOHEHTOB 30JIbI-yHOCA SIBIISIFOTCSI MUKPO-
cepnr — nmerkas paxkuus, OpeACTaBISIONIas CO00M MEIKOAUCTIEPCHBIN CHITYYHi
MTOPOIIIOK TMOJIBIX TOHKOCTEHHBIX YaCTHUIl CHEepUIECKO (POpMBI, aTIOMOCHIMKATHO-
IO COCTaBa, JMAMETPOM B HECKOJIBKO JICCATKOB MJIM COTEH MUKPOH [2].

JI71s1 yIIJIOTHEHHS TIOBEPXHOCTH IMMOPHUCTHIX TUCTIEPCHBIX BEIIECTB MPUMEHSIIOT
METO]T HAHECEHHsI MUPOYTIIEPOa Ha MOBEPXHOCTh. DTO MO3BOJIAET MOJIYUUTH IITH-
POKHIA CIICKTP MaTepHaJioOB OT COPOCHTOB JI0 HOCHUTENEH ISl KaTamu3aTopos [3].

[Tupoyriepoa — 3TO MPOAYKT TEPMUUYECKOTO pasiiokeHust 0e3 JI0cTymna Kuc-
JopoAa YriaepoJCOAEpKAIINX Mapora3oBbIX COCIUHEHUN Ha TOPSYUX MOBEPXHO-
CTSIX B IMPOKOM MHTepBaje temmepatyp oT 750 mo 2500 °C. Pa3zpaborannas Tex-
HOJIOTHSI TIOJNYYEHMsI MHUPOYTIEpoJia OCHOBAHA HAa METOJAE OCAXKICHHUS U3 Mapo-
ra3oBoil ¢asbl CI0EB MUPOJUTUUECKOTO YIIIEPOJia C BHICOKOM CTETEHBIO yIOPSI0-
YEHHOCTH KPUCTAILTMYECKON CTPYKTYpPhI Ha TOBEPXHOCTH PA3JIMYHBIX MaTEPHAJIOB.

[Ipotiecc oOpazoBaHus MUPOYTIIEPOSa MOKHO PACCMAaTPUBATh KaK KpHUCTAJI-
JM3aIUI0 U3 Ta30BOM (ha3bl HAa TBEPAOH MOBEPXHOCTU. DIIEMEHTAPHBIE CTaIUU TIPO-
recca — oOpa3oBaHHe 3apOAbBIIICH Ha MOBEPXHOCTH M MX POcT. B mporecce pocra
aToOMBbl yriepoja u3 ra3oBoi (pa3pl B3aUMOJECUCTBYIOT C YIIEPOJIOM 3apOJbIIIEH,
o0pa3yst MIOTHYIO Maccy. DTOT MPOILECC OCYIIECTBISETCS Yepe3 TaK Ha3bIBAEMBbIN
KOHYC pOCTa, BEpUIMHA KOTOPOTO PACIOJIOKEeHA Ha MOJIOKKE, a OCh HallpaBJICHA
MEePICHANKYJIIPHO €€ MOBEPXHOCTH. [locTeneHHo pacmupsisich, OCHOBAaHUS KOHY-
COB 3arOJIHSAIOT BCIO MOBEPXHOCTH TOJJIOKKH, U B JaJTbHEHIIIEM KOHYCHI MpeBpa-
MIAIOTCA B MAJIMHAPHI (CTOMOYATHIN TUIT CTPYKTYPHI). BHYTpH TakuX KPUCTAUIUTOB
CJIOW YTIIEPOJHBIX aTOMOB MOTYT 0Opa30BbIBAaTh JUOO TypOOCTpaTHYIO, JTUOO rpa-
(GUTONIOI00HYIO CTPYKTYPY B 3aBUCUMOCTH OT TEMIIEpaTyphI MpoIriecca.

B kadecTBe MCXOTHOTO CHIPHSI BO3MOXKHO MCIOJIb30BAaHUE KaK Ta3000pa3HOTO
ChIpbsi (M€TaH, MpOoNaH MU T.I.), TAK U KUIKUX BEUIECTB (CMOJIbI, MEKU), KOTOPHIE
MO/ ACMCTBUEM BBICOKHX TEMIIEPATYP MCIAPSIOTCS, TTOIBEPTalOTCS TEPMOIECTPYK-

MU U KPUCTAJUIMPYIOTCS B IUPOYTIIICPOL.
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Mopaudukanus 1 peryJMpoBaHUe IMOPUCTON CTPYKTYPHI JTHCICPCHBIX MaTe-
pHaIoOB MyTEM OCAXKJICHUSI HA HUX MUPOYIVIEPOAA MPEACTABIACT 3HAYUTEIbHBI UH-
Tepec IJIs MOJIyYeHUsI YCTOMYMBBIX K BHEITHUM BO3/ICHCTBUSIM COPOCHTOB C 3a/1aH-
HBIM pa3MepoM Iop.

Llenv pabomer — IPOBECTHU TMPOLIECC OCAXKIECHUS MUPOYTIEpoa Ha MOBEPX-
HOCTb MUKpOC(Ep 30JIbI-yHOCA.

JlaGopatopHas ycTaHOBKa IIpeACTaBisieT coO0H TpyOUaTyro Meub ¢ METaJLIU-
YECKUM PEaKTOpOM, KyJia IMOMEIIaId HaBeCKy MUKpocdep, Aajiee peakTop repme-
THU3UPOBAJIM, HAI'PCBAJIUM W IIOAABAJIX B HCTO YI“JIGBO,[[OPOILHHﬁ F&3006paBHBII>'I
areHT. Ilocie oxoHYaHus OKCIICPUMCHTA PCAKTOP OXJIAXKAAJIMW, HU3BJICKAIINX IIOJY-
YCHHBIN IIPOAYKT U CpaBHUBAJIN C IICPBOHAYAJIBHBIMHU 06p213HaMI/I.

Pezynomamput:

CpaBHeHHe 00pa3l0B MCXOJHBIX MUKpOC(Ep U Mociie mpolecca HaHEeCEeHUs
MMPOYTJIepOia MpeACTaBIEHbl Ha puc. 1, 2. BuaHo, yTo Moaudukanus noBEpXHO-
CTH TIpou3onuIa. J{Jis moaydyeHHOro MaTepuaia XapakTepeH MeTaUTMYeCKUil OJIecK.

Puc. 1. Buewnuii 6uo obpaszyos nagecku muxkpocgepwi 0o (a) u nocie (6)
HAaHeCeHUsi NUPOJIUMUYECKO20 Velepood

Puc. 2. Muxpocgepwvi pazmepom 500 mxoo (a) u nocae (6) nanecenus
AUPOIUMUYECKO20 Y2nepooda

[Tomy4yeHHbie 00pa3ibl MOBEPXHOCTH C HAHECEHHBIM MUPOYTIEPOIOM H3yda-

au niox, ontuueckuM mMukpockoriom LCD MICRO BRESSER ¢ ucnons3oBanneM
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muH3 ¢ yBenmyenueM B 100 u 400 pa3. Ha puc. 3 moka3zaH xapakTepHBII CHUMOK
oOpaza mMoaubunupoBaHHON MUKpocdepsl. BHIHO, 9TO MPOU30IIIO YIUIOTHEHUE
IIOBEPXHOCTHBIX IIOp TUPOYIIIEPOIOM.

I‘

Puc. 3. Bhewnuii 6uo obpaszyos meepoou mampuywl nocie (a) u 0o (6) Hanecenus
NUPOIUMULECKO20 VeNepood

M3 He1OCTaTKOB TEXHOJIOTMYECKOTO MPOLECCa MOKHO BBIACIHUTD: OCAKICHUE
yIiepoJia Ha CTEHKaxX peakTopa U ra300TBOJIHOM CHCTEME, BBIHOC YaCTHUIl U3 peak-
Topa. JlaHHBIE MOTEPHU SIBIAIOTCA JIETKO YCTPAHUMBIMU MyTeM MOAU(UKAIUUA OT-
JIENbHBIX YacTel JabopaTOPHON YCTAHOBKH M PEaKTOpAa.

B pe3ynbTaTe NpoBEICHHBIX SKCIEPUMEHTOB M0 MUPOJIN3Y TOPIOYUX YIIIEBO-
JIOPOJIHBIX Ta30B MOJIy4€HBI 00pa3ibl MUKpochep, MOIUDUIIMPOBAHHBIX HAHECEH-
HBIM Ha IMOBEPXHOCTh mNupoyriepoaoM. J[lanpHeliee uszydeHue ux (¢GU3HKO-
XUMHYECKUX CBOMCTB MO3BOJUT CYJUTh O CTEIIEHU MPOHUKHOBEHUS MUPOYTIEPOIa
BHYTPb MUKpPOCHEPHI U UBMEHEHHUH €€ MOPUCTOCTH.
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