OT3bIB OINIMMOHEHTA
Ha IHCCEPTALMOHHY IO paboTy
bponnnkopa Knpniaina Anekceesnua
«@opMHUpOBaHHE J1A3ePHO-HH/Y IHPOBAHHBIX IEPHOHYECKHX
HOBEPXHOCTHBIX CTPYKTYP HA IJIEHKAX METAJLIOB H NOJYIPOBOJHHKOBY,
NPEICTABICHHON HA COHCKAHME YUEeHOIi CTeNneHn Kananaata puinko-
MaTeMaTHYeCKHX HayK no cnenuaiabHoctH 1.3.6 — Onruka.

Huccepraumonnas paGora K. A. BpoHHMKOBA MOCBALIEHA MCCIIENOBAHHIO (B OCHOBHOM
HKCNEPUMEHTAILHOMY) dopmupoBanus Jla3€pHO-UHIYLMPOBAHHBIX MOBEPXHOCTHBIX
nepuoanecknx crpykryp (JIMITIC) ¢ nomousio eMToceKyHAHOro a3epHOro M3yyeHus Ha
IJIEHKAX pajla METANIOB W KpeMHus. Boicokuit unrepec k wmcenenopanmo JIMIITIC Bui3pan
MEPCIEKTUBAMM MHOTOYMCIEHHBIX MIPAKTHYECKHUX TTPUMEHEHHMIT HTHX cTpyKTYp. [Tpruem o6nacts
UX MPUMEHEHUsI CTAHOBUTCS Bee obwMpHee. Meenenosanus nokaseisaror, yro nanvuue JIMTITIC
M3MCHSET ONTHYECKHE CBOMCTBA MOBEPXHOCTH, CMAYUBAEMOCTD MOBEPXHOCTH (B TOM UMCIIE TIO
OTHOLIEHHUIO K METa/IaM, YTO MOKET ObITh MCMOIB30BAHO MPH CO3IAHUH MUKPOKOHTAKTOR), €¢
Oakrepuumaneie cpoictea. JIMITIC MoryT ucnosnb3oBaThes U1 aHAIM3A COCTABA cpes (OQUH U3
pe3yJIbTaToR juccepraunn K. A. BpoHHHUKOBA OTHOCHTCS K 9TOM 061acTH). JIAHHBIE CTPYKTYPbI
TaKKe BIMAIOT Ha TPEHHUE, NPHIKMBAEMOCTH UMIIJIAHTOB.

Hns Gonee aKTHUBHOrO BHEAPeHMs B NMpakTHuecKoe Hcernodbzosanue JIUIITIC Tpebyercs
pacLIMpeHue 1oka orpaHuieHHoro oobema 3nanuit no teme JIMITIC u nOHMMaHMS BHYTPEHHUX
MEXaHU3MOB JaHHOTO (eHomeHa. OcoGeHHO 3T0 Kacaetcsi OOHAPYKEHHBIX OTHOCHTEILHO
HeaasHo  Tepmoxumuueckux JIMIITIC (TJIMIIIC), koTopbie dopmupyloTcs B pesysibrare
TEPMHYECKH  CTUMYJHPOBAHHOM peaklMM OKMCJICHWS HA META/NTMYECKUX TUICHKAX ToJ
BO3ACHCTBHEM MMITYJIbCHOTO JasepHoro usnyuenus. TIIUITIC B ocHOBHOM HccaeayloTes B
Hwcceprauun. @opmuposanue JIMIITIC sBasetcst pesy/ibTaTaM MHOKECTBA (DH3MUYECKHUX M
XUMHYECKHX TPOLECCOB, 3aBHUCALIMX OT MHOTMX mnapamerpoB. [losTomy ux wusyuenue
npeicTapiseT 00AbION MHTEpEC ¢ TOUKH 3peHns QyHIaMeHTaTbHOM HAYKH.

Bbieckasannoe  roBopMT 06  AKTYAJIBHOCTH M NPAKTHYECKOH  3HAYMMOCTH
JIMCCEPTALIMOHHOM paboThl. JluccepTaums npeacTapiseT HHTEpeC Kak ¢ TOUKM 3PeHHs Pa3BUTHS
TEXHOJIOTHH, TaK M ¢ TOUKH 3peHust QyHIaMeHTAILHON HAYKH.

O Bosmoxkubix npumenennsix JIMTITIC u coBpeMeHHBIX NMPeICTABNCHHAX O MEXAHM3MAX HX
BO3HUKHOBEHMS JIOCTATOUHO MOAPOOHO pacckaszano Bo Beexennn u Tinage 1 Jluccepraumn.

Hnccepranus K. A. BpoHHUKOBA COIEPIKUT NPHHUMITHAILHO HOBBIE Pe3yiibTaThl. OTMETHM
HEKOTOPBIE U3 HUX.

B I'1age 2 Briepaele 66110 J1aHo o6bscHenue sddexta yeamuenus nepuona TITATITIC npu
MOBBIICHHHU TOJILLMHBI MICHKH XpoMma. biaroaps nposeieHHOMY aHaIM3Y XMMUYECKOTO COCTABA
CTPYKTYp Obiia OGHApYKeHa KOppPeNsuMs Mexdy HaOMIofaeMbiM  M3MEHEHUEM [1epHo/a,
TOJIUMHBI TUIEHKH M OTHOCHTEJIBHBIM COJIEPIKAHUEM paslIMYHBIX OKCHAOB Xpoma. CorjacHo
BBINOJHEHHOMY B padoTe YMCIIEHHOMY MOJETHPOBAHMIO, TaHHBIC OKCHJIbI, UMES Pa3IuualoLmecs
ONTUYECKUE TNMAapaMETPbl, JAlOT KAPTHHBI paccessHUs U MHTeP(EpeHLMU ¢ Pa3HBIM 11EPHOIOM.
Taroke noxkasano, uto H(GpeKThl AUCCHNALMN TEMIa B NIEHKE XPOMa CMOCOBCTRYIOT YXYAIIEHHIO
ynopsaouennoctd TIIUTITIC npu nonusKeHHUH HacTOTHI CEA0BAHMS UMMYAbcoB. [Ipu HTOM
MCIOb30BaHHe MeTaslIa ¢ Oojiee HU3KMMH TETUIOEMKOCTBIO M TEILIONPOBOIHOCTHIO, TAKOTO KaK
rapHUiA, MO3BOJAET YBEJIMUUTH NPENEIbHYIO CKOPOCTh CKAHMPOBAHMS MPH  COXPaHEHHH
OJIHOPOJAHOCTH CTPYKTYp. KpoMe TOro, B ciaydae IUIEHKM THUTaHa, ObUIO BLISIBJEHO BIMSHHE
BHELIHECH rasoBoi cpeibl, B KoTopoil npoucxoaut szanuck TJIMIITIC, Ha ux mopdonoruio u



XMMHYECKHI cOCTaB M 00HapY)KeHO HOPMUPOBAHUE HUTPHUIA TUTAHA B aTMOChepE ¢ M30BITOYHBIM
COJIEpAKAaHUEM a30Ta.

B I'naBe 3 BnepBbie npoaemoHcTpupoBano obpazosanue TJIUIITIC ¢ rexcaronanbHoi
MEPUOUYHOCTBIO HA T[UIEHKE KPEMHMA, TMOJYYaeMbIM TIPH  OJIHOKPATHOM CKAHMPOBAHHH
na3epHbIM NY4YKOM. JlaHHBIE CTPYKTYPBl MMEIOT OTJIWHYHTE/bHbIE AHTHOTPAXKAIOLLUE CBOMCTBA:
KO3 GULMEHT OTpaXkeHust He mpeBbiuaeT 2% B uHTepBaie JiuH BosH 500-1000 M. B pabore
TaKoke ObUI MOKa3aH NpUMeEpP UCTIOIb30BAHUS 3TUX CTPYKTYP 1Sl NOBLILIEHUS YYBCTBUTEIBHOCTH
MetoJa (IyopecUeHTHOro aHaiu3a KOHLEHTpalMM pacTBopa. bbul  oOHapyxkeH pexum
KpUCTAUIM3ALMKU  [IICHKM aMopdHOro KpeMHHMs ¢ MajbiM YBEJIMYEHUEM ILIEPOXOBATOCTH
MOBEPXHOCTH, YTO TEPCHEKTHUBHO IS NPUIOKEHWI KpemHHeBoil dotonukd. Haxower s
KOMOMHALIUM, COCTOSALIEH U3 MOHOKPUCTAITMYECKOTO KPEMHHMS M MOKPBIBAKOIIEH TOHKOMN MJIEHKH
radHus, OBLIO TNOKa3aHO, 4TO, BapbUpys CKOPOCTh CKAHUPOBAHUS M DHEPrHIO JIA3epHOTO
uMIybca, BoamMoxkHo nonydats JIMTITIC paznuunoro nepuosa U THna (Kak TePMOXMMHUYECKUE,
Tak ¥ abJasHOHHBIE).

B aMccepraimu npuBeleH JUTepaTypHbId 0030p M MCTOpUYECKas CIIpaBKa O pa3BUTHUH
uccnenosannii mo teme JIMIMIIC (Beemenne u I'naa 1). bubauorpaduueckuit cnucok
HacuuTbiBaeT |08 HauMeHOBaHUM.

Jduccepraums MMeeT YeTKYKH CTPYKTYpPY M JOCTATOYHO XOpOLIO WLIKOCTPUPOBAHA.
AptopedepaT B LEJIOM COOTBETCTBYET cojepxkaHuio Jucceprauuu. OH xopouo odopmieH U
WIIOCTPUPOBAH, OTJMYAETCsd YETKMM M CIKaTbIM, HO TMIpU 3TOM TOHATHBIM M TIOJIHBIM
M3JI0/KEHHUEM.

Pesynbratel paboThl omyONMKOBaHBI B MEKIAYHAPOIHBIX PELEH3UPYEMBIX KypHanax,
BxoaaumMx B cnucok BAK (8 nybGnukauuii) v 10710KeHbl HA MHOTOYMCIIEHHLIX MEKYHAPOIHbIX
KOH(EepeHUMUAX. ITO TOBOPUT O JAOCTOBEPHOCTH pPE3YJIbTATOB, MOJYYEHHBIX B JMCCEPTALMM.
JlocToBEpHOCTH pe3ynbTaTOB 00YCIOBIEHA TAKKE TINATENBHOCTHIO NPOBEJEHHBIX UCCTIEI0BAHMIA,
MCIIOJIb30BAHMEM HECKOJIBKUX METOJMK MPH MCCNIE0BAaHUH MOJUDULIMPOBAHHBIX MATEPHAIOB,
CPaBHEHMEM C pe3y/IbTaTaMU JAPYTHX aBTOPOB.

B mpouecce BbIMONHEHUs AUccepTalMOHHON paboThl ObLIM pelieHbl MHOI'Me 3aJlauu.
Bneuatnser o6wem BbIMosHeHHOW paboTel. Uccnenopanock dopmuposanue JIUTITIC Ha
pazIMYHBIX MaTepUaax, BApbUPOBAIUCEH TOJIIMHA TUIEHOK, YCIOBUS 00JyueHHs (JUTHHA BOJIHBI,
WHTEHCHBHOCTH M3JTYHEHHsI, CKOPOCTh CKAHMPOBAHMS H T.IL), OKpy»karomas cpejia (Bo3ayx M
azor). TmarenbHo wMccneaoBaIuCh XMMMYECKMH CcOCTaB, reomeTpus, (hasoBBIi COCTaB
(aMopHBIH,  KPHUCTAUIMYECKHI)  [OJy4aeMBbIX  CTPYKTYP €  TOMOINBIO  HYPe3BBIYAITHO
pa3HoobpaszHeX MeToJ0B: 1. Ckanupyroas 3/1eKTPOHHAS MUKPOCKONUS; 2. ATOMHO-CHIIOBasl
mukpockonus; 3. Ontuyeckas Mukpockorus; 4. Hamepenne w ananmmz mopdoioruu
NOBEPXHOCTH, Oasupyrommiics Ha Dypbe oOpase wu300paxkeHHss HTOH TMOBEPXHOCTH; 5.
KomOunanmonHoe paccesnue (onpejeneHue XMMHUUECKOTO COCTaBa U KpUCTAUTHYeCKOH (hazbl);
6. Onpenensancs XuMUueckunii ¥ Ga3oBbIii COCTaB B TOM 4YMCIIe MO/ MOBEPXHOCTBIO 00pasua; 7.
Paspesbl noHHBIM nyukoMm; 8. M3mepenue ontiyeckux cBOHCTE (KO3(D(PHUIIMEHTORB OTPasKEHHs U
nponyckanus); 9. UncneHnoe MoeiupoBaHue.

JlocTonncTBoM Jlucceprauu siBAsieTCs TAKIKE TO, YTO BCEM MOJIYYAEMbIM B 3KCMIEPUMEHTE
pesysibTaTaM ABTOpP CTPEMUTCA JaTh TEOPETHUECKOE 0OBICHEHHE.

BwMmecte ¢ Tem Jluccepraums He cBoOO/IHA OT HEIOCTATKOB

1. Ecte morpemnocty usnoxkenus. Hanpumep, yacto ucnonssytores ¢pasza «de nazepHoe
uatydeHuer. Jlyduie Hanucath NOoJHOCTBIO «peMToceKkyHIHOE NaszepHoe uanyuenue (PJIW)», a
3areM Mcnonw3oBatk obo3Hauenue @JIM. Ucnonwsiyercsa aexypHas ¢paza «PopmupoBaHue
Na3epHO-MHAYLMPOBAHHBIX  MEPHOJAMUYECKMX TMOBEPXHOCTHBIX cTpykTyp (JIUIITIC) npu
BO3/IEHCTBUH JIA3€PHOTO U3JIyHEHUS HA MOBEPXHOCTH MOAYIPOBOJAHUKA ObINIO 0OHAPYKEHO elle B
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