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Ha quccepranuio Meanoea Braagumupa Buransesuya
«IIpomeccsl ¥ METOIONOI NS CO3/IAHMS] [TOBEPXHOCTHBIX
CJI0€B BBEICOKOPECYPCHBIX U3eINH IyTeM BUGPAIMOHHOr0

(OpPMUPOBAHUS NOKPRITHH KOMOMHAPOBAHHBIM XUMHKO-
MEXaHHUECKUM BO3JeHCTBHEMY, IIPEACTARICHHON HA COUCKAHIH
YUYEHO! CTeIIeHH JOKTOpa TEXHUYECKUX HayK 110 CIIELUAIbHOCTH:

05.02.07 — Texnonorus u 060pyOBaHIE MEXAaHHIECKOH

H PU3UKO-TEXHHICCKON 00paboTKH,

05.02.08 — TexHOMOrUs MAIMHOCTPOEHUS

1. O0mas xapaKTepuCTHKA JHCCePTALHH

Jluccepranysa BeimonHeHa Ha kKadenpe «TexHonorus MammHocTpoeHusy DenepaibHoro
rOCYAapCTBEHHOTO  OIOUKETHOrO  00pa3oBaTellbHOTO  YUYPEKIACHHs  BBICLIEr0  00pa3oBaHus
«JloHCKOH rocynapcTBeHHBIN Texuudyeckuil yausepcuter» JAUTY u cocrout u3 BBejeHus, 6 rias,
3aKTIOUEHHUs!, 0OIIUX BBIBOJIOB, CIIMCKA TUTEpaTyprl H3 226 HauMeHOBaHuil 1 npunokeHuit. Oommi
o0peM mmccepranuu3S] crpanuna. OCHOBHOE COAEPIKAHME JHUCCEPTAIlMK H3JI0XKeHo Ha 319
cTpanunax, npmwioxkenusx Ha 10 crpanumuax, comepxut 182 pucynka u 26 tabnumn. CTpykTypa
JUCCEPTAIMN COOTBETCTBYET IIE/H U 3aja4aM UCCIESOBAHNS, JIOTHYHA U TIOC/ICA0BATEIbHA,

2. AKTYyaILHOCTH TeMbI IUCCePTAHONHON paboTsl

IloBrmenne pecypca M HAIEKHOCTH COBPEMEHHOH TEXHHKH B  aBHACTPOEHHH,
TYPOMHOCTPOEHHUH U T.4. TPEOYET MOCTOSHHOIO COBEPILEHCTBOBAHMS TEXHOJOIMYECKUX ITPOIECCOB,
YAYUIIAIOIMX KA4yecTBO ITOBEPXHOCTHBIX CJI0EB JeTallelf, SKCIUIyaTHPYIOIUXCS B YCIOBHSIX
BBICOKOIHCPTETHUECKUX Harpy)KeHuit, PeanpHbM pe3epBOM MOBBIIICHHS KadecTBa paboumx
MOBEPXHOCTEN JeTajled SBISCTCS HAHECeHHWE HA HUX IOKPBLITHH, CYLIECTBEHHO U3MEHSIOMIX

@HSHKO-MSX&HH‘]SCKHG TIoKasaTte/ld:  TBEpHOCTh, BA3ZKOCTL  PDA3pPYIICHHA, HOJITOBEYHOCTD.



JlocTuruytele yerexd B 0OJacTH HAHECCHWs TOKPHITHI Ha TOBEPXHOCTL fCTAlCH, a TalKe
H3MeHeHHs PU3NKO-MEXaHHUECKHX XAPAKTEPUCTUK MOBEPXHOCTHBIX CIIOEB MaTepuaa obecnedmim
SKCILTYATAHOHHYIO HASKHOCTL BAXHEHINHX Y3108 aBHALIMOHHON TEXHUKH.

Uccneposanns B Poccuy m 32 pyOeKoM, HOCBAUICHHBIC BUOPALMOHHOMY YIPOYHCHHIO
MOBEPXHOCTHBIX CIIOEB  3ar0TOBOK TIPH  BUOPAllMOHHO-OTAENOYHOH 00padoTKe, MO3BOIUIIM
YCTAHOBHMTH BIUMHHE PEKUMOB Ha (QU3HAKO-MEXaHMUECKHME MOKasarejd oOpadaTpiBaeMoi
HOBEPXHOCTH, ONPEICIUTh pPAlMOHAJBHBIE PEXHMBEI BHOPOTaITOBKM. Bemymmmu HaydHBIMH
mionamu Pocenu u CIIA, Tepmanus, Snorms Kopes u np. Obuia moxasaHa BO3MOMXKHOCTB
COYeTaHms BUOPAMOHHBIX BOJHOBBIX IPOLECCOB M 00pa3oBaHMsd XMMUYCCKHX COCIUHCHHH MpH
'HAHECEHMH MOKPLITHI HA IIOBEPXHOCTH 3aTOTOBOK.

IIpodeccopom Babuueepv A.Il u ero ywenuxkamu OBLIO [10KA3aHO, YTO OJHOBPEMEHHOE
HCTIONL30BaHie WMITYJIBCHBIX MEXaHHYECKUX BO3jedcTBuil mHa oOpabaThiBaeMyr) MNOBEPXHOCTH
3aTOTOBOK ¥ TPUMEHEHWE pPsjla XUMHYECKHX COCAMHEHHH II03BOJISET peanu30Barh IpPOIecc
XAMHUKO- MEXaHHYSCKOTO NMOKphITHA. OJHOBPEMEHHO, CIEAyeT OTMETHTB, 4YTO IS LIHPOKOTO
IPAKTHYECKOTO IIPUMEHEHMS BHOPOBOJIHOBOIO IIpoLEcca B COYETAHUH C  BO3ACHCTBUAMU
XUMHYECKAX COCJMHEHMH BBOAMMBIX B pabouyio cpeay Hpu BHOPOTANITOBKE HEOOXOAUMO
IPOBEICHUE  UCCNENOBAHMM  MeXaHH3Ma  B3aMMOJCHCTBMS  CHCTEMBI  «TITOBOYHBIC
TeNa+KOMIIOHEHTH] TEXHOTOTHYECKOM KUAKOCTI» U 06pabaTsiBaeMast IOBEPXHOCTD 3arOTOBKH.

[Ha ocHOBaHMH HM3II0KEHHOIO MpobiieMa Hay4HOTOo 0OOCHOBAHHA IpOLEccoB W paspaboTka
METONOJOruM  (OPMUPOBAHHUS MOBEPXHOCTHBIX CJIOEB BBICOKOPECYPCHBIX H3JCNUM  IyTeM
BHOPOOOPAOOTKM XUMHKO-MEXAHIYSCKIM BO3ICHCTBHEM SIBISETCH AKTYadbHOM, Pemenue JaHHOM
npobiieMbl  TIO3BOJIMT  [OBBICHTh  KA4ecTBO — BBIIYCKAGMOH IPONYKIMH H  00ecneunTsh
COBEPIIEHCTBOBAHNE CYIIECTBYIOIMX METOIOR OTJIEN0YHOH 00paboTku MOBEPXHOCTEN 3ar0TOBOK,
paboTaloIMX B YCIOBUSMX BRICOKOIHEPIeTHIECKMX HAIPY30K.

[lens paboThl COrTACyeTCs ¢ aKTYaATBHOCTBIO 0D03HAYEHHON POOIeMBl U 3aKII04aeTcs B
CO3MIaHAH HAy4YHBIX OCHOB IIPOSKTUPOBAHUA H OOOCHOBAaHMM IyTed peanu3alyd CO3JaHHBIX
crocoboB  KOMOMHUPOBAHHOTO — XMMHKO-MEXaHUYECKOr0  Ipolecca ¢ YIpaBICHHEM
TEXHONOIUYECKUMH  IIApaMETPaMHd  MEXAHWYECKOro  BHUOpPOBOIHOBOIO  BO3JEHCTBHS s
obeclieyeHusl  IOBBIIGHHOTO —pecypca ®  TpeOyeMbIX OKCIUIyaTAMOHHBIX — NOKa3areseH
COBPEMEHHBIX M ITePCIIeKTURHBIX U3/ICNUi MAINHOCTPOUTENLHON OTPaCIH.

3. CreneHb 000CHOBAHHOCTH HAYYHBIX NOJOKCHUH, PEKOMEHIAIHH,
BBIBO/I0B, OLICHKA JOCTOBEPHOCTH HAYYHOH HOBH3HDI
Hayunas HoBu3zHA paboTHL BKJIIOUYAET CIIeTYIOIIUE PE3yIbTaThl:
1. Brepsbie paspabotansl 0600IIcHEAS JHEPreTUYECKas U TUIIOBBIE (U3NYECKHE MOJIEIH,

PaCKPBIBAIOMINE MEXAHH3M CbOpMI*IpOBaHI/IH XUMHKO-MEXaHHYCCKHX BLICOKOPECYPCHEBIX HOKpb[’l‘I/IEI,



IIO3BOJMBIIMX CO3/aTh Hay4Hble OCHOBB! I YIPABICHHS NPOLUECCOM € YYETOM BHEIIHUX H
BHYTPEHHHX (aKTOPOB SHEPTETHUECKOI'0 PABHOBECHSI.

2. PackpeITBl ~ 3aKOHOMEPHOCTH  COBMEIIEHHOIO  XHMHYECKOr0  BHOPOBOJIHOBOTO
AKTHBAMOHHOI0 BIMAHHA, OJHOBPEMEHHOIO BO3JAEHCTBHA BHEUIHUX M BHYTPEHHHX (JaKTOPOB HA
BH, CTPYKTYPY H pecypcHbie CBOHCTBa (GOPMHPYEMOro Ha MOBEPXHOCTH BBICOKOPECYPCHOTO
OKPBITHSL.

3. PackphIT MeXaHH3M CTPYKTYPHO-()a30BBIX IpeoOpa3oBaHH{ HA PECYpC M KAyecTBO
HOKPBLITHS, YTO IO3BOJIMIIO YCTAaHOBUTH 3AKOHOMEPHOCTH IOJYYEHUS KAYESCTBEHHBIX CIIOEB HA
MHKPO/HAHOYPOBHE, OGYyC/IaBIMBAIOIINX IIONYYCHHE paHEe HENOCTHKHUMOrO KadecTBa M
OKCIIYATALIHOHHEIX CBOHCTB XMMUKO-MEXaHUYCCKUX MOKPBITHH.

IIpaxTuueckas 3HAYMMOCTD JIUCCEPTAIIMOHHOI pabOTHI COCTOUT B paspaboTKe U pean3alii
METOJOJIOTHA TIPOCKTHPOBAHMS TEXHOJIOTMYECKHX HPOLECCOB, MOJYYEHUS BBICOKOPECYPCHBIX
XUMHUKO-MECXAHHYECKUX [MOKPBITHH, YUMTHIBAIOLUIMX SKCIULyaTallMOHHBIE YCIOBHS M BO3MOKHOCTE
IPOrHO3HPOBATE KAYECTBO THUIIOBLIX M3JENMH B YCIOBHAX JKCIUIyaTalldd ¢ ydeToMm TpeGyemoro
pecypca usnenui. PaspaGoran meTon BeIOOpa PeXMMOB BHOPOBONHOBOrO HAHECEHHS XHMHUKO-
MEXAHMYECKUX MOKPBHITHIA. BHeApeHsl HOBBIC CIIOCO0B! M YCTPOMCTBA, YacTh KOTOPHIX 3allUiieHa
nateHTamMu PO, pa3paboTaHbl TEXHONOTHYECKHME XUMHMYECKHE pPaCTBOPBI, aJalTUPOBAHHLIE K
BHOpoOOPabOTKE, HMEIOIHNE CHIDKEHHOE COJepXKaHue KpeMHe(pTOpHIa HATpHs, XPOMOBOTO
AHTHJIPATE, XTOPHCTOrO LHUHKA, IO3BOJHBIIHE IOBBICHTH DKCINIYATAIIMOHHBIM PeCYpe H3IEIIHii,
VIIYUITHTE SKOJIOTHYECKYIO 0OCTAaHOBKY Ha IIPEIIPUSITHH.

lIpunoskennsie Kk guccepTalvi TEXHUYECKHE aKThI BHEJPEHHS Pe3Y/IbTATOB HCCIEN0BaHHI
CBHJIETENILCTBYIOT O MX TPAKTHYECKOH I0JIE3HOCTH.

HocTOBEPHOCTH MOIYYEHHBIX PE3YIHTaTOB HE BHI3BIBAET COMHEHUIT, TAK KaK 3KCIIEPUMEHTHI
[POBEICHE! ¢ HCHOJB30BAHMEM COBPEMEHHBIX METOIOB M METOAMK, UCHOIB3YEMBIX MPU XUMUKO-
MEXaHM4eCKod 00paboTKe Ha COBPEMEHHBIX BHOPALMOHHBIX CTaHKAX, OIMEHKA XapaKTEPUCTHK
MOKPBITUH IIPOBOJMIACE ¢ [IOMOMIBIO ONTHYECKOH, pAcTPOBOW, CKAHUPYIOMICH 30HIOBOH
MUKDPOCKOIIMH, OITHYECKOH HHTEP(HEPOMETPHH, CIEKTPATBHOIO ¥ PEHTIEHOCTPYKTYPHOIO aHANM34,
MPOGUIOMETPOB 1 TRepAOMepOoB. Ilonyuenusie pesysIpTaThl MOITBEPIKICHE! MOIEISIMH PAObOUHX
IPOIIECCOB IKCIICPUMEHTANBHOM MPOBEPKOH MX aJeKBaTHOCTH M PE3y/bTaTaMy IIPOMBIILICHHON
anpoOanuy U BHEAPEHUS B IPOU3BOICTEO.

4. OcHoBHbIE Pe3yJIbTATHI HCCACIOBANMUT

OfocHOBaHbI, AKTYATBHOCTh MPOOJIEMBI, CHOPMYIMPOBAHA I€/b, IIOCTABIEHBI 3aa4y I
ee JOoCTHWikeHusl, COopMyIHpOBaHA HayyHas HOBH3HA H IPAKTHYECKAS 3HAYMMOCTH pabOoTHL
[PUBCICHBI OCHOBHBLIE TIOMOYKECHHS, BBIHOCUMBIE HA 3AIHTY.

Brinonnen ananus B 000DILEHBI COBPEMEHHBIC IPEJICTABICHNS O MPOIECCaX HaHeCeHus

MOKPBITHH ¥ MeXaHH3Max UX GopMUpoBaHus.



Hana oneHKa aKTyalbHOCTH COBPEMEHHBIX pa3pabOTOK W ONHCAHMH MEXaHH3MOB
HaHECCHU s MOKPBITHH KOMOMHUPOBAHHBIMU XUMUKO-MEXAHUYECKUMHU METOIaMH.

Obbexramu uccseIoBaHuH aBTOPOM BEIOPAHEI IIOKPBITHS TPEX IPYILI: TBEPA0CMAa30uHbIe Ha
Gase mucymbuma MonubacHa, 3aAUMTHO-METANINYECKHe (LMHKOBBIC), OKCHAHBIE. Pa3spaGoTanbl
METOJAMKH UCCTICNIOBAHMMN U MOC/IEN0BATEILHOCTD HX TPOREJICHHSI, TPEIYCMATPHBAIOIIME CO3JAHUE
06061IeHHON U YACTHBIX MOJIeNeil JUTS TPOEKTHPOBAHUS TEXHOJIOTHYCCKIX TIPOIIECCOB, IOy YCHHYS!
XUMUKO-MEXaHUYECKUX KOMOMHUPOBAHHBIX BEICOKOPECYPCHBIX ITOKPBITHIA.

Huccepranrom paspabotana o00OmeHHAs KpuUTepHalbHas MOJAETs  (POPMUPOBAHMS
KOMOMHMPOBAHHBIX IOKpeITHIH., Ha ocHOBE c@dpmyfmpOBaHHoro aBTOPOM 2HEPIETHYECKOIO
moAxona cozmaHa 000OUIeHHAs MOJeNb, ABIAIOMAACS 0a30/ METOA0NOIUU TPOEKTHPOBAHUS
TEXHONOI'MYECKHX TPOIECCOB HAHECCHMSI BBICOKOPECYDPCHBIX IIOKDEITHH M PaspaboTKH METOJOB
00paboTKH THIIOBBIX AeTaJIEi.

[leHHBIMH  TIPEICTABNISAIOTCS BHOBH  BBIIBICHHBIE  ACIHEKTHl MEXaHH3Ma  CHHTe3a
(popMHpOBaHMS  BAUMTHBIX  CIOEB B YCIOBUAX  (DYHKIHOHMPOBAHHA  BHOPOBOJIHOBBIX
TEXHOJIOTMYECKHX  CHCTEM. ABTOPOM  OIEHEHO COOTHOUIGHHE OJHTPONMM U JHEPruM
YIPYTONTACTHYCCKUX  HCKKCHHHA KpUCTAUIMYECKOH penreTkn  aGpasMBHLIME - IpaHylaMi,
M3MCHCHUST BHYTPCHHCH SHEPIHM IOBEPXHOCTHOIO CIIOSl 3aIOTOBKM B PE3YINLTATE XHMHUYECKOrO
B3AHMMOJEHCTBUS ¢ TEXHOIOIHIECKOM CPEoi.

AHaIM3 MOJENM MEXaHH3IMa XHMMHKO-MEXaHHYCCKOro (DOPMUpOBAHHS NOKPHITHH B
YCTOBHAX  BUOPOBONHOBOIO —IpoOIecca [O3BOJWI  ONMPEAETATH  BKIan  Ae(opMamHOHHOM
COCTaBJAIOIIEH, KAK CIICJCTBUE YAAPHOT'O BO3AEHCTBUS TPaHYJI, TAK H XUMHUECKOH COCTABIISIIOMECH
— DPe3yAbTaThl B3AHMONCHCTBHA 00pabaThiBAEMOr0 MeTalia ¢ KOMIOHEHTAMH AUCHEPCHOHHOMN
cpexsl B paboded kamepe cramka. [lpencraBnser uHTepec, NONYYEHHLICABTOPOM JAHHBIE O
HOBBIICHAH a/ICAPOITHOHHON aKTHBHOCTH METAINTHYECKHUX TOBEPXHOCTEH 3a CYST UX MIIACTHYECKON
nedopmanuy  rpamynamMu. OTO O3BONWIO HHTEHCH(OUIMPOBATH HAHECEHHE HOKPHITHH U3
pucynpuna  MommbAeHa 3HAYHTENHHO YIYUIIHTL WX  JKCIUIYATAlHOHHbIE  IIOKAa3aTely.
PazpaboTandas KpuTepuaibHas MOJEIb [O3BONANA JMCCEPTAHTY ONMCATh U PEATH30BATH
METOJOIOTHIO TPOSKTUPOBAHUS TEXHOJNOTHYECKUX IIPOLECCOB HAHECEHMS KOMOUHMPOBAHHBIX
XHMHKO-MEXaHHICCKHX BBICOKOPECYPCHBIX NMOKPLITHH, DTO a0 BO3MOKHOCTh OIPAHUYHTH 30HY
[I0KCKa ONTHMAllFHOTO BapHaHTa BHOPOBONHOBOH 0OpabOTKM W TiENeHanpapiIeHHO HA3ZHAYATH
PEXKHMMBL ( AMIITATYIHO-YACTOTHBIC XapaKTePHCTHKH) M COCTABBI XHUMMYECKHMX pPACTBOPOB, C
[IOHMIKEHHBIM COJICPIKaHUEM BPETHBIX BEIUECTB: KPeMHE()TOPUIA HATPHUS, XPOMOBOIO aHTHIPHUIA
XJIOPUCTOrO IIUHKA.

Paspaborannas METONOJOrHsA MO3BOJSAET [IPOCKTHPOBATh TEXHONOTMYECKHE IIPOLECCHI

KOMOHHUPOBAHHON BUOPOBONHOBOH 06pabOTKY XMMUKO-MEXAHHIECKUM BO3JICHCTBHEM.












