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OT3bIB
Bedyllel OpraHu3aliy Ha JUCCePTALMOHHYIO padoTy
Cemenkoa Unsu Bragumuposuda
«IToBbllIEHHE DKCILTyaTALLUOHHBIX CBOMCTB CBUHLIOBO-OJIOBSIHUCTOU
AaHTUQPUKLIMOHHOM OpOH3bI», NIPEeICTABICHHON HAa COUCKAHUe YUSHOH CTEeTeHU
KaHIUAaTa TeXHUYECKHUX HayK IO CIIeLHUalbHOCTH

05.16.09 — MarepuanoBe/ieHHE (B MAITHHOCTPOCHHH )

AKTYa/JIbHOCTBb T€Mbl

Pa3BuTHE COBPEeMEHHOM TeXHUKH TpeAbABIsAeT Bce Holiee eCTKIe TpeOoBaHMS K
MatepuanaM, U3 KOTOPBIX U3rOTABIMBAIOT Y3JIbl H JIETATH B MAIIMHOCTPOSHUH. JTO B
[OJHOH Mepe OTHOCHUTCS K TAKMM aHTU(PHKIMOHHBIM MaTepHaliaM, Kak OJIOBSIHUCThIE
Opon3bpl. Xopomue TpUOOTEXHUYECKHE CBOICTBA O0YC/IaBIMBAIOT  IIHPOKOE
IIpUMEHeHMe OJIOBSHUCTBIX OpOH3 B MpOMbIIIEHHOCTU. Kak mpaBuiio, oJOBSHUCTbIE
6pOH3BI pa60Ta}0T Ha M3HOC, OAHAKO B HACTO:ALLICE BpCMs [IpaKTHKa I[10Ka3bIBaeT, 94TO
BBICOKHE HAarpy3kd (0COOEHHO NHUKIMYECKHE) IPUBOJISIT -
paspylLUeHUIO JIeTajleld U3 3TOTr0 MaTepuald, YTO MOXKET [PHUB( ﬂz):l‘i K%%%%Qﬁ’%{‘ﬁ%1 c
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SKOHOMHUYECKHM MoTepsiM. PelienneM 3T0H npoblieMbl MOKET OBITH MOBBILICHHE
MEXAHHYECKUX XapaKTePUCTHK OJIOBSHHCTBIX OpoH3. Cpeau HamOonee HPOCTHIX H
3KOHOMMUHBIX énoco_60B BO3ICHCTBUS HA CTPYKTYPY U CBOMCTBA METAIUIOB M CIIIABOB
¢ TeXHONOTHYECKOH TOUKH 3peHus] SBISETCS H3MEHEHHEe CKOPOCTH OXJIaXACHUS
paciuiaBa ¥ MOAM(UIIHPOBAHHE €0 YaCcTHIIaMHU yIbTpaanciepcHbIX nopoikos (Y AIT),
KOTOpBbIe CIOYXaT IeHTPaMH KPUCTAMIH3AIHH M CIOCOOCTBYIOT 0OBEMHOMY
IUCTIEPCAOHHOMY YIIPOUHEHHIO CILIABA.

B cBs3u ¢ BeilleckazanHbiM TeMa adcceprauny Cemenkosa Mapn Bragumuposnua
«[ToBbiLeHne IKCILTYAaTallHOHHBIX CBOMWCTB CBHHIIOBO-OJIOBAHUCTOM
AHTHOPHUKITMOHHOM OPOH3BI) SIBIAETCS aKTyalbHOMH.

CTpykTypa o 00bEM paboTsl. TexcT nucceprallii COCTOUT MX BBEACHHA, IIATH
I71aB, 3aKIIOUYeHUs], CHMCKa JIMTepaTyphl, BKJIIOYAOLEro 166 HaHMEHOBaHHH, H
npuioxenus. Beero 148 crpanun, B ToM uucne 40 pucyHkoB H 13 tabiumn.

Bo BBeaeHMn 000CHOBBIBAETCH AKTYATBHOCTL TEMBI HCCIIE/IOBAHUA U €€ CTEIIeHb
pa3padoTaHHOCTH; (POPMYIIUPYIOTCS eIk U 38Jla4M, Hay4Has HOBU3HA, TeOpeTHYeCcKas
W TIPaKTHYCCKast 3HAYAMOCTE paloThl, IONOXKEeHHA, BEIHOCUMBIE Ha 3allUTY; ONMCAaHbI
METONBl MCCAeNoBanus, anpodauust paboTel, nyOnHMKalMKU 0O TeMe HCCIeI0BaHUA
JIMYHBIH BKITAJ aBTOpa; NOKa3aH CTPYKTypa U 00beM paboThbl.

B nepsoit raase npoBoAMTCS 0030p NUTEPATYPHBIX MCTOYHUKOB IO TEME
JIUCCEePTAlMOHHOM padoTel, PaccMmarpuBaeTcs: BAUSIHHE Ha CTPYKTYPY M CBOHCTBa
CBUHIIOBO-OJIOBIHUCTBHIX OpOH3 H3MEHEHHS CKOPOCTH OXJIaXKICHHUSA pacIiasa IIpu
KpHCTALIH3ALMK, a Takke COBpPEMeHHOe MpeACTaBieHue 0 MOIUPUITMPOBAHHU
METAJIIOB W cIuIaBoB dacthuuamu Y /11, B xoHne riasel popmyampyercs nOCTaHOBKA
3amayM U uened paboTsl.

Bo Bropoii raaBe mnpoussenéd u  o0OCHOBaH BbIOOp MaTepmana And
HCCIIeIOBaHUA, AUANa3OH CKOPOCTell OXJaXKAeHHUS pacIliaBa MPH KPUCTATU3AIMU U
OIMCaHA METOJUKA OIIPEJEICHUS CKOPOCTH OXJIaKAeHHS paciiapa. Takke obocHOBaH
BEIOOP Mojudukatopa — YT Al,Os. Onucana MeToMKa MexaHudeckod obpaborku
YJIBTPaAUCIIEPCHBIX TOPOLIKOB A1 00eCcedyeHHs M0 CMayuBaeMOCTH IIPH BBEJIEHHH B
pactiiaB. IIponsBenén BeIGOP TeMIepaTypEl paciiiaBa Nnpu 3aaneke. OnucaH npouece 1
o0opyA0BaHue A/ BEACHUS TIABKY U 3aiuBKu. OIMCaHBI METOANKY YU 000pyA0BaHMNs
ISl CTPYKTYPHBIX UCCIEN0BAHUN ¥ HCCIEIOBAHUS (PU3HKO-MEXaHHYECKUX CBOWCTB.

B Tperbeli riaBe NpoBeIeHbl HCCIEN0BAHUS 3aBUCUMOCTH CTPYKTYPEL U CBOMCTB
oJIOBAHUCTOM OpoH3bl Mapku bpOl10CI0 or ckopoctd OXJTax/eHHS pacIiiaBa B
UHTEepBAIC KpUcTamau3aluy. CKOpOCTh OXJTaKICHUS HW3MEHSTack MyTEM Harpesa
auTeHHBIX GopM 10 paznudHbIX TeMmmepaTyp. [IpoBeN8HHBIC HCCIeLOBAHU TOKA3ATH
CYWIECTBEHHOE BIUSHHE YCIOBUH KPHUCTAIHM3AIlMU Ha CPCOHHI pasMep 3¢pHA H
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paccTOsiHUE MEXAY OCSMH JIeHJPUTOB 2-0r0 TNOpsAIKa, KOJHYECTBO 3BTEKTOUJIA,
MOpP(OJIOTHIO M pa3Mep BKIIKOYEeHHH CBUHLA M OBTeKTouAa. M3MeHeHHs B CTPYKType
OTpakaroTCsl HAa MEXaHHMYEeCKHX CBoMcTBax mMarepuana. [IpemcraBieHbl 3aBUCHMOCTH
npenena NpOYHOCTH, TBEPAOCTH, YAapHOH BSI3KOCTH, LIMKIMYECKOH JOJTOBEUHOCTH,
KO3 QUIIMEeHTa TPEeHUs 10 CTaJH U BEIHMYHHBI M3HOCA 00pa3lioB B 3aBUCUMOCTH OT
CKOPOCTH OXJaXXJIE€HUs paclljlaBa B UHTepBasle KPUCTAITH3AIINH.

B 4yerBéproli riaase omnucada MeTOJMKA [OJIOTOBKH MOIU(DUKATOpA — CMeCcH
nopowkos Meau u YIII AlL,O; — B mapoBol miaHetapHod MenpHULE. Taxas
npexBapuTenpHas — 00paboTka  CrOCOOCTBYET — YBEJIWYEHHIO  CMavYHMBaeMOCTH
MoJIu(pUKaTOpa JKUIKOCTBIO pacliiapa, dYTO IIPUBOAMT K €ro paBHOMEPHOMY
pacrpeeIeHHIO 110 00bEMY OTIUBKY (JIaHHBIE SHEPTOJUCIIEPCHOHHON PEHTTEHOBCKOM
CIIeKTpoCKoNnuH). Jlanee npuBeneHbl pe3yabTaThl UCCICAOBAHUS TEX JKe XapaKTEPUCTHK
M MEexXaHMYeCKHUX CBOMCTB MaTepuasa, YTO M B IpeAblayled riase. BapbupyeMbiM
rapaMeTpoM BO BTOPOH CEPHMH DKCIEPUMEHTOB Oblla KOHLEHTpallus MOAH(UKATOpA.
Henaetcs BbIBOJ O TOM, YTO Hauboabnk addext or MoguduLMpoBanus HabI01aeTCs
B obmactu muHUManbHbBIX (0,07-0,25% Macc.) W3 HCClIeOBAHHOIO JIMAra30oHa
KOHIEHTpali MogurKaTopa.

B nAToi riaBe IMpUBOAATCHA pe3ysibTaTbl MPaKTHYECKOrO IPUMEHEHHS
Pe3yNnbTaToB MCClIeNoBaHUA. OnuchlBaeTCs CHocod H3TOTOBIEHUS 3aroTOBOK IS
BTYJIOK-YIUIOTHEHHH HaCOCOB U3 MHOTOKOMIIOHEHTHOM OpOH3bl HECTAHIAPTHON MapKu
bpO10CI3L2H2 ¢ npumeHenueM wMomuduippoBands YJIIT oxcupa alfOMUHUA.
DKcITyaTanus BTYJIOK Ha TIPOU3BOICTBEHHBIX TUTOIIASX 000
«TomckIIpomOKoorusy B IMHUHK 1O TepepaboTKe 0TpaboTaHHOTO Macjia moKas3ala ux
BBICOKYKO CTOMKOCTH K paspylleHHro M obecrnedenne OecrniepeboiiHOil paboThI
000pYyTOBaHHS B MEKPEMOHTHBIN MEPUOI.

B 3akiroyeHHM COJepXKaTCs OCHOBHBIE pe3yJbTATBl U BBIBOABI IO
JMccepTalHOHHON paboTe.

Hay4nasi HOBH3Ha pe3y/ibTATOB, MOJY4YeHHbIX B HCCJIEI0BAHUH

1. YcTraHoBNEHEl KayeCTBEHHBIE M KOJIHMYECTBEHHBbIE MMApaMeTpPbl CTPYKTYPHI H
MEXaHU3M (OPMHUPOBAHHUS BKIIOYEHHUH IBTEKTOUA U CBUHIA B CTPYKTYPE OTIHBOK W3
onoBaHUCTOH OpoH3bl Mapku bpOl10C10 npH pasHBIX CKOPOCTAX OXJIaXKIEHHS
pacriiasa.

2. ITokazano BiusiHMe MOP(ONOTHY H pa3Mepa BKIFOYeHHM CBUHIA B 9BTEKTOMA,
KOJINYeCTBA JBTEKTOMIA, pasMepa 3epHa Ha (OopMHpoBaHHE KOMILIEKca (HU3HMKO-
MEXaHHYECKUX XapaKTePUCTHUK OJOBSIHUCTONH OPOH3BI.

3. Paspaborana MeToaMka IpeIBapUTENBHOM MexaHW4YecKOH 00paboTku
monugukaropa — Y /IT oxcuga anoMuHus B cMecH ¢ mopomkoM mend [IMC-1 — B
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IIapOBOi  IUTaHETApHOH  MENBHHIIE, [O3BONSIOWIAS — [IONY4aTb  PABHOMEPHOE
pacnpejielieHHe YacTHIL OKCH/IA ATFOMUHIA Kak 10 00BEMY paciulasa, Tak Mo o0bEMyY
OTJIMBKH ITOCJIE OKOHYAHHS MIPOLIECCa KPUCTAIUTH3ALHH. /

4, YCTaHOBIIEHO, YTO HAaWOOJIBIIHN 3GdeKT 0T MOTHPUIMPOBAHUS HA CTPYKTYPY
H KOMIUIEKC OKCIUIYATAlMOHHBIX CBOHCTB HaOnmonaercs NpH  KOHIEHTPaluu

moauduxaropa ot 0,07 % 1o 0,25 % (Macc.).

HayuHasi 3HAMAMOCTh PadoThl 3aKJII0YaeTCs B YCTAHOBJICHHH 3aKOHOMEPHOCTEH
U3MEHEHHUS! CTPYKTYPHI M 3KCIUTyaTAUHOHHBIX CBOHCTB aHTHPPUKUMOHHON CBUHIOBO-
onosstHUCTOM Opon3el Mapku bpOl10C10 npu M3MEHEHHHM CKOPOCTH OXJAKICHHA U
Momuduuuporann YT okcuaa amomuuHus. llonydenHsble sKcnepHMEHTAIBHbBIE
J4HHBIC TO3BOJISIIOT DACHIMPUTh IMPEACTABICHHS O MeXaHu3Me (OpMHPOBAHHS
BKIFOUEHUH 3BTEKTOMAA U CBMHIA B MaTpUile OTIUBKH OpoH3el Mapku bpOI10C10 npu
U3MEHEHUH CKOPOCTH OxJIaXaeHus U MoauduurpoBaHuy Y II1 okcupa aJlloMMHES, O
POJIH  KOJMUCCTBA, pazMepoB M MOPGMONOTHM BK/IOYEHUH 3BTEKTOHIA, 4 TaKXkKe
MOP(OJIOruM W pa3MepoB BKIIOUEHHI CBHHIIA B W3MEHEHMH MEXaHUYECKUX WU
SKCIUTYaTAUOHHEIX ¢BO#cTB Opon3el Mapku bpOl10C10; o Bauanuu o0bEMHOrO
MOAM(UUUPOBAHUS pPaclliiaBa CBUHIIOBO-OJOBIHUCTOH OpoH3sl vacthnamu Y JI1
OKCHJIa aTIOMHUHHMA Ha MEXaHNYeCKUe CBONHCTBA NUTBIX 3arOTOBOK.

IIpakTH4eckas  3HA4YMMOCTh  padoThl  COCTOMT B IPEATOKCHHBIX
TEXHONOTHYECKHX  peKOMEHAAUMsX 10  BEIOODY  MOAHM(DUKATOPR, METOJUKe
npeABapUTenbHOU 00paboTku MoaudUKaTopa nepe/ BBeACHUEM eI'0 B PacIliaB, BEIOOpY
ONTHUMAJIBEHOM KOHIEHTpAlH MOAU(PUKATOpa, TEMIIEPaTyphl 3AJIMBKH H CKOPOCTU
OXJIXKACHHA pacliaBa Ui YAYUIIeHUs] KOMIUIeKca (PyHKLIHOHANBHBIX XapaKTePHCTHK
H3JeMH W3 ONOBAHHCTHIX OpoH3. BrTynkuy, npousBenéHHble ¢ [PHUMEHEHHEM
Mouguuuposanms Y /I1 okcnja aTroMUHUA, IPOLLTH NPOU3BOACTBCHHEIE UCIIBITAHNS
B 000 «TomcklIpoMIKoI0THD?,

OGOCHOBAHHOCTE M /10CTOBEPHOCTH OCHOBHBLIX pPE3YJIBLTATOB H BHLIBOJOB
HOJTBEPK/IAETCS UCIONB30BaHHEM COBPEMEHHBIX METOAOB AHAIH3a CTPYKTYPBl H
MEXaHHUYECKUX CBOMCTB MAaTEepPUAIOB, 3HAUMTEIBHBIM O0BEMOM 3KCITEPUMEHTATBHBIX
A3HHBIX K MX BOCIPOU3BOJUMOCTBIO. Pe3ynbTathl, [TONYyUYEHHBIE B HCCIEI0BAHNH, HE
NPOTHBOPEYAT JAHHBIM, IIOJYYEHHBIM JPYTUMH aBTOPAMH.

CooTBercTBHE coaep:kanus aBTopedepaTa COAEPKAHNIO THCCEPTANNH
Comep:kaHHe  aBTOopediepaTa  MONHOCTBIO  COOTBETCTBYET  CO/EPKAHUIO
JauccepTalni.
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3ameuanus no padore

1. Heyaauno chopmMynupoBaHbI NMEepPBEIH U BTOPOM [yHKTHI HAYUYHON HOBH3HEI,
CJIE/10BANI0 KQHKPETU3UPOBATH [IOJYUYEHHBIC HOBBIE PE3YJIbTATHI.

2. B Texkcre nuccepTalind, BBIBOAAX M IEPBOM IIYHKTE HayYHOH HOBH3HEI
FOBOPUTCS O BIMSAHUHM [ApPaMETPOB KPUCTALUIH3AIMHA, XOTS HCCIEAOBaHO
TOJIPKO BIIMSIHHE CKOPOCTH OXJIQXKACHHS OTJIMBOK.

3. Mzo0paxeHus HeTpaBNeHOH TIOBEPXHOCTH IIAUGOB, IMOMYYEHHBIE Ha
MeTalIorpaHueckoM  MUKDOCKONE,  HE  MOIYT  WIUIKOCTPUPOBATH
MHKPOCTPYKTYpy. Ha HHX MOXKHO oOmpeieIuTh TONBKO IapaMeTphl
HEMETATHYECKHX WM METAUIMYECKUX BKOYeHuH. [To Kakum n308pakeHuIM
onpeAensnu pasMep 3epHa Opou3? Ha npuBeleHHBIX B JUCCEepTAlUH
U300paKEHHUAX TpaHHIBl 3epeH He BheITpaBileHbl. (ClleoBalo HCIOIB30BaTh
pacTpoBble H300paKeHHS BO BTOPHUUYHBIX WJIH OTPa)KEHHBIX 3JEKTPOHAX
HETPAB/ICHBIX LUTM(MOB IA% HIUIFOCTPalUH MHUKPOCTPYKTYphl. IlpH sTOM
CTpOeHHE 3BTeKTOoMHAa ObLI0 Obl XOPOILO Pa3IMuUMO IIPU yBeIHueHusX Gosee
1000 xpart.

4. Uzobpaxenus, npupeleHuple Ha puc. 3.16 (ctp. 87 nuccepraumu), He
SBJIAIOTCA JOKA3aTeNbCTBOM BSI3KOIO paspylleHus obpasuos: Ha puc. 3.16, a
[IPUBEJEH KIACCHYECKHH MEeHIPUTHBIH W3JI0M, XapaKTEepHBIH I JUTHIX
CILJIABOB, KOTOPBIM MOXET ObITh KaK BA3KHUM, TaK M XpyIKuM (cMm. 1. 2.2.3 P/l
50-672-88), Ha IPUBEJICHHOM H300paKEHUH XOPOLIO BUAHLI MHOKECTBEHHBIE
CKOJIBI, SBILIIOLLMECS] NPU3HAKaMHu Xpynkoro paspywieHus. Ha pue. 3.16, 6
TAKXe OTCYTCTBYIOT AMKH, XapaKkTepHbIE JUist BA3KOTO paspyLUIeHUs, HO B TO Xe
BpeMs HabJIFOAFOTCsE MHOPOUUCICHHBIE KBa3UCKOIIbL.

3akjioyenne

He cmoTtps Ha cpenaHHble 3amMeuanus, aucceprauusi CemeHkoBa MWMipn
Biagumuposuda «[loBblieHNe 3KCIITyaTAIMOHHBIX CBOHCTB CBUHIIOBO-OIOBIHUCTOM
aHTHOPHUKIIMOHHOW OpOH3bI» SBISCTCS 3aBEPUIEHHONW HAyYHO-KBAIHGHKAIHMOHHOMR
paboToii, B KOTOPOH COJNEPNKUTCS pelICcHHe MaTepUaIoBedecKoi 3a/1a4n pa3padoTKu
cnocoba  YHNpOYHEHHS OTJIHBOK M3  CBHHIIOBO-QJIOBAHUCTOH  OpPOH3EI  IIyTeMm
MOAMMDUIIMPOBAHUS pacllylaBa YacTHIAMHU YJIBTPaUCTIEPCHOTO IIOPOITKA OKCHIA
ATIOMHHHS U U3MEHEHUs CKOPOCTH OXJIXKICHUS paciulaBa [Py KpUCTAILIU3ALIHH,

Copnepxanne mucceprauun Cemenxosa Mnen Bnagumuposuua «llosbienue
JKCILIYaTALMOHHBIX CBOMCTB CBUHIIOBO-OJIOBIHUCTOM @HTHOPUKIIMOHHOW OpOH3BI,
0OBEKTBI UCCIACIOBAHHS, UCIONb3YEMble METOJAbI M METOAMKH, HAyYHAs HOBU3HA H
NMPpaKTHYeCKas 3HAYHUMOCTH IOJIYUYEHHBIX PE3YJbTATOB COOTBETCTBYIOT 1. 1 u 1. 4
[Tacniopra cnemmansHocTH  05.16.09 MarepuanoseaeHue (MallHHOCTPOSHHUE) H



cootBeTcTBYIOT 1. I1.9 TlonoskeHuss 0 nNpHUCyKIAeHUS YYEHBIX CTEICHEH, a ee aBTop
JOCTOMH TNPUCYXKIEHUS YUYEHOH CTENeHH KaHAWJaTa TEeXHUYECKUX HayK Io
cnenuanpHocTH 05.16.09 MatepuanoBeaeHue (MallliHOCTPOSHHUE ).

HuccepranuorHas padora, aBropedepar U OT3bIB 00CYK/ICHBI U 0J100peHb! Ha
HayyHoM cemuHape Otnena duzuueckux npobiem mamuwHoctpoenus VMMAILIL YpO
PAH (nporoxon Ne 177 ot 21 urons 2016 1.).

PykosoauTens HAyYHOIO ceMuHapa
Ornena Gpuznyeckux npodiem
MallIMHOCTPOCHHS,

I.T.H., akagemuxk PAH

Ten.: (343) 37-47-25

E-mail: gesiwmach.uran.ru
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