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B Hacrosmue Bpemsi Moidy4deHHE MUKpochep CBOAMTCS K TEPMHUYECKOH 00paboTKe JIEerKOIUTaBKHX
OKCHJHBIX MOPOILIKOBBIX MaTE€pPHajOB WM BBIACICHUS KOHIEHTpaTa M3 30JI00TBAJOB, CHOPMHUPOBAHHBIX B
mporiecce paboThl TEIUIOBBIX JJIEKTPOCTAHIMKA Ha KameHHOM yrie [1, 2]. Omgmako ceippeBas 0aza ams
MOJTy4eHUs] MUKpOochep CHILHO OTpaHWYeHa, BBHIY BBICOKOW TEMIEPATypHI IIABIECHUS UCXOMHOTO CHIPHS.
PaciimpuTe HOMEHKIATYpy CBIpbS [UIS TOJNyYEHHS MHUKpPOchEep BO3MOXHO C HCIIOJIB30BaHHEM
AJIEKTPOMYTOBBIX IIIa3MOTPOHOB. Peanm3yembie TeMIlepaTypHbIE PEXHUMBI, KOTOPHIX B JECITKH pa3
MPEBBIIIAIOT TEMIIEPATyphl B arperarax, TPaAWIMOHHO HCIIONB3YEMBIX IJISi TEPMHUYECKOTO BO3AECHUCTBUS
(razoruiaMeHHbIE TOPEIKH).

Ha cerogssimiHuil neHb WHTEHCHBHO IPOBOJSATCS HCCIEAOBAaHUS MO IJIa3MEHHOMY BO3JIEHCTBHIO Ha
arIoOMepUpPOBaHHBIE YACTHIBI HA OCHOBE TYTOIUIABKUX OKCHJOB M CHIIMKATOB C IENBIO MOMYYSHHS TOJIBIX
mukpochep [3, 4]. B nanHpix paboTax HaMu BIEPBbIE PACCMOTPEHA BO3MOXKHOCTH HCIOJIb30BaHHUE
TEXHOTEHHOTO CBHIPbsI ATFOMOCHIMKATHOTO COCTaBa (30JOMNIIAKOBBIE OTXO/bI) B KAUECTBE MCXOJHOTO CHIPhS
JUTS TIOITyYeHUS TTOJIBIX MUKpOCc(hep ¢ UCTIOTh30BAaHIEM DHEPTHH TEPMUIECKON TUTa3MEI.

Hus  dopmupoBaHuss MEKpocdep Ha OCHOBE TPEUIOKEHHOTO CHIPhS HEOOXOAWMO IOYYUTh
arJIOMepUPOBaHHBIN IMOPOIIOK Ha €ro OocHoBe. B pabGore [5] moapoOHO omucaH MPOIECC MOTyYSHHUS
arJIOMEpUPOBAHHOTO TIOPOIIKA, CTOUT OTMETUTh, YTO MOP(OIIOTHS arjJOMEpPHpPOBAHHOTO TOPOIIKA
MIPENICTaBICHA COBOKYITHOCTBHIO TETEPOJUCIEPCTHBIX YacTHUIl (OPMHUPYEMBIX OOBEKTHI OBATBLHOW (DOPMBI.
[loBepXHOCTh OTHENBHBIX YacTUI[ arjiOMEPHUPOBAHHOTO MOPOIIKA SABIATCS BEchbMa Ppa3BUTOM M HMMeEET
Pa3BETICHHYIO CHCTEMY MUKPOTIOp. IIOPHCTOCTD YaCTHIl MOXKHO OmHcaTh, Kak [I=Vy/V), rae IT — mopuctocts
gacTuisl, Vg — 00beM 1op B yactune, Vp=VynD3/6 — 00beM rcxoaHoi yacTusl. ABTopamu B paborax [6, 7]
MOJYYEeHbl PE3YJIbTaThl AKCHEPUMEHTAIBHBIX HCCIEIOBAHWH 10 BBOAY MNOpHCTHIX wactul ZrO;
(crabunmzupoBaH Y203 8% 1o macce) B MOTOK TUIa3Mbl PEaTM30BAaHHBIM AJIEKTPOAYTOBBIM ILIA3MOTPOHOM
MD3B - 50 (UTIIM CO PAH), otmeueHO, 94TO ONTUMAaIbHAS MMOPUCTOCTh UCXOHBIX YACTHIL JUIS TOJTYYCHHS
MOJIBIX MUKpOCdep T0JDKHA cOCTaBIATh 45%.

PaccmoTpuMm  Qu3MUECKYl0 MOJENb JUHAMUKKA 0Opa3oBaHMsl TMOJBIX MHKpochep Ha OCHOBE

arJIOMepUpPOBaHHOTO MOPOIIKA (TIOPUCTHIE YACTHIIBI) B TIOTOKE TEPMHUYECKOM T1a3MbI (pHc. 1).
(f/:,: W )
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Puc. 1. ®usnueckas Moiens TUHAMUKA 00pa30BaHMS MOJIOH MUKpPOCc(hEps! B MOTOKE TEPMHUUYECKOHN TIa3MBbI

Ha mepBoM 3rarme mpu nomnajgaHdy MOPHCTON YacTHI] B 0OBEMHBIH MOTOK TepMuueckoi mia3mel (W)
MPOMCXOJUT MTHOBEHHOE OIUIaBJICHHE IMOBEPXHOCTH (§) C 3aXBaTOM BO3AyXa, COJCPIKALIETOCS B IOpax
(uatepBai ). Ha maHHOM ydYacTke MHTEHCHBHO IPOTEKAIOT IMPOLECCH TeruiooOMeHa u nuddysuun 3a cuer
BBICOKOW KOHIICHTPAI[MH SHEPTHU U TEMIIEPATyphl IJI1a3MEHHOT0 MoToka. [Ipu 3ToM Temmeparypa UCXOJHON
YaCTHUIIBI CTPEMHTCS K TeMIiepaType oopazoBanus xkuakoi ¢aser 1910 — 1950 K. B aToT MOMEHT nponcxoauT
W3MEHEHUE KPUCTAUIMUECKUX PEIIETOK CIUIABJICHHBIX YacTUI] CYOMHKPOHHOI'O pa3Mepa HaxXOAALIMXCS Ha
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MOBEPXHOCTH MOpUCTO wacTuubl. Ha maTepBane |l mpoTekaroT mponecchl, CBA3aHHBIE C (OPMUPOBAHHEM
000JI09KH MEKpOC(EpHI IO/ IeHCTBIEM BHEITHHX (G) M BHyTpeHHUX CHII (Par). K BHEIIHNM oTHOCHTCS cita
MMOBEPXHOCTHOTO HATsDKEHUS, a K BHYyTPEHHUM — JIaBJICHHE HArpeToro BO3/IyXa, 3aXBaUyeHHOTO B MHTEpBae |.
Hcxons u3 paBHOBECHS! JaHHBIX CHJI OMpeNeNseTcsl TONIIMHA CTeHKH MHUKpocdepsl. Ha 3akimrountenbsHOM
naTepBae |11 gacTuma BRIXOUT U3 MOTOKA TUTa3Mbl. BenencTBre pe3koro n3MeHeHus TeMIIEpaTyphl HecyIien
Cpenbl HAaUMHAIOT Pa3BUBATHCS IpoIecchl amopdm3anuu chopmupoBasiieiics Ha uHTepBase |l o6omouku
Mukpocdepsl. Temnepatypa amopduzanuu odonouku cocrasiser 720 — 770 K u ctpemutcs k Temneparype
ucxoguou yactuins! 300 K.

Jis  ToATBEpXKACHWS BBINIE OMMCAHHOW MOIENH OOpa3oBaHMSA TOJBIX MHUKpochep MpOBeaeHBI
SKCICPUMEHTAIIBHBIE HCCIEIOBAHMS Ha DIIEKTPOIUIa3MEHHOM CTEHJE 10 MOAOOpY ONTUMAIBHOTO peXuMa
masMeHHoro Bozneiicteus [4]. [1o pesynbraTaM SKCIEpUMEHTOB YCTaHOBIICHO, YTO Hauboee 3 hekTuBHOE
IUIa3MEHHOE BO3JICHCTBUE JIOCTUTACTCA TIPH TEXHOJOTHYECKOM peXuMe paboThl 3IEKTPOAYTOBOTO
IJIa3MOTPOHA: BBIXOAHOE OTBEPCTHE aHOTHOTO y37a 25 MM, pacxof miazmooopasyromero 0.8 i/c, ToK myru
200 A, nanpsprenue 130 B, pacxox nopomika 3.7 kr/4. O1ieHKa Im1a3MeHHOTO BO3JICHCTBYSI IPOU3BOAUIACH 1O
AIEKTPOHHBIM CHUMKaM (3IIeKTpoHHBIH MUKpockon Quanta 200 3D) momy4eHHBIX MOIBIX MUKpocdep (puc. 2)
cormacHo nuarpamme Kpyorena-1llnocca.
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Puc. 2. DieKTpoHHOE H300paKeH e U PACIIPEIeICHHE HIEMEHTHOTO COCTaBa MUKpPOChep Ha OCHOBE 30JI0MTAKOBBIX OTXOIOB

B pesynbraTe mpOBEIEHHBIX TEOPETHYECKUX M IKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUI YCTAaHOBJIEHO, YTO
TIEPCTIEKTHBHON CHIPbEBON 0a30ii I MONyYeHUsI MUKPOC(Ep C UCIIOIB30BAHUEM SHEPTUH TIJIa3Mbl SIBIISFOTCS
CHJTUKATHBIE OTXOJIbI TEXHOT€HHOT'O ITPOU3BOJICTBA (30JIONLIAKOBBIE OTXO/IbI). Y CTAHOBJIEHO, YTO MOP(OIOTHSI
MOJTy9EHHBIX MTOJIBIX MUKpOCQEp MpeAcTaBiIeHa 0e3 1e(eKTOB, CPETHHUI TUaMETp YaCTUIl HAXOAUTCS B IIPEIesiax
90-120 Mkm ¢ oObemHolM mmoTHOCTEIO 0.3-0.4 r/cM®. YacTuLbl ¢ TaKMMH XapaKTEPMCTHKaMU Haubojee
MPUTOJTHBI JIS TPAKTHYECKOTO MUCTIOIb30BAHUSL.
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