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OT3bIB
Beaymeii oprannsauun Ha auccepranuio Jle Xaii Huns na remy «Msmepenne 2D
u  3D-mopdoaorun BSAI3KHX  H3JIOMOB  KOHCTPYKIHOHHBIX  CTajei»,
NpeACTABJCHHYI0 HA COHCKaHHEe YYeHOH CTeNneHH KaHAHJATa TeXHHYeCKHX
Hayk no cnenuaiabHocT 05.16.01 «MeraaoBenenne u TepMuyeckas o6paboTka

METAJJIOB H CIIJIABOB».

TexHoJIOrMYeCKH Hen30exKHas XUMHUUYecKass M CTPYKTypHas HEOAHOPOAHOCTb
KOHCTPYKLMOHHOM CTaJIi BBI3bIBAET pa3bpoc CBOKMCTB, B YaCTHOCTH, yAPHOH BS3KOCTH.
OOBIYHO YCWJIMS TEXHOJIOTOB M HMCCJIEJOBAaTelieil HampaBlieHbl Ha IPEJOTBpPAILCHHE
peXIeBPEeMEHHOI0 XpYyINKOro pa3pylleHus, HalpuMep, MPpH CHIKEHUH TEMIIEPATYpbl
WCTbITaHus (XJ1aIHONOMKOCTB). OiHaKo pa3dpoc yaapHOH BA3KOCTH NpH KOMHATHOM
TeMIlepaType MCIbITaHUS, KOT/Ia pealu3yeTcsi BA3KUH MEXaHU3M pa3pylICHUs, MOXET,
KaK CBHJETENLCTBYET 3aBOJCKAs MpPaKTHKa, OBITh 3HAYUTENIbHBIM, BIUIOTH [0
JIBYKpaTHOTO pa3jiiuMs, JaXe B paMKaX XOpOIUO OTJIAXEHHOr0 TEXHOJOrH4ecKOro
mpolecca MONydYeHHs MeTaula. JTO0 - CyIIECTBEHHBIH pE3€pB  KadyecTsa
MmeTaonpoxaykiuu. [IprurHa pa3dpoca B MPSMOM CMBICIIE JIEKHUT HA MOBEPXHOCTH —
HEOJIHOPOJHOCTh PAa3IMYHON MPHUPOIBI KOHCTPYKIMOHHON CTallH, N0JDKHA HaWTU CBOE
oTpakeHHME B CTpoeHMH u31oMOB. OJHaKo OTCYTCTBHE  KOJMYECTBCHHBIX,
CHCTEMATH4eCKUX M3MEpEeHHU peiibeda BS3KUX M3JIOMOB (BCIEICTBUE TPYAOEMKOCTH

U3MepeHHi) JleNlaeT HEBO3MOXHBIM OLEHKY POJHM HEOAHOPOJAHOCTH Pa3HOOOPa3HBIX



CIPYKTYp B ()OPMMpOBaHMM MOBEPXHOCTH BSI3KMX H3JIOMOB. JTO ONPEIEIHIO
aKTyaJIbHOCTh MPE/ICTaBIEHHON AUCCEPTALIMOHHOM paboTHI.

B pabote ¢ 310l LeNbIO IPe/IIoKeHb! OPUTHHAIBHEIE KOMITBIOTEPH3UPOBAHHbIE
NpoLeNypsl MONyYeHUS UHMPPOBBIX Mojesell penbeda BA3KHX HM3JIOMOB CpEICTBAMH
Pa3NMYHON Pa3sMEPHOCTH. DTO 0OECTIeYHIO BO3ZMOXHOCTh HAKOIJIEHHUS 3HAYUTENBHBIX
00BEMOB  pe3yJIbTAaTOB M3MEPEHHs TONOrpaduu MOBEPXHOCTH paspyLISHHS IUis
IIMPOKOro COpTaMeHTa crajieid. Takod NOXo[ MO3BONMI MOJYYHTh HHTEPECHBIE
pe3yJbTaThl, ONPEIETMBIIKNE YPOBEHb HAYYHOW HOBU3HEI PaOOTHI.

Hayuynas HOBHM3HA TNpeNCTaBIEHHOW paboOThl MOXET ObITh CHOpPMYIHpOBaHA

cleayrouM o6pazoMm:

1. OG6uapyxeHo, 4ro HabmonaemMoe wu3MeHEHHE (OPMBI SMOK OT
napaboy4ecKoi K chepuyecKoii ¢ yBelMIeHHEM HX Pa3MEpPOB, UMEET YHUBEPCATbHBIH
XapakTep, cOOMIOaeTcs i pPaslH4YHBIX TUIIOB MHKPOCTPYKTYpP (COpOMT oTmycka,
(eppuT-nepiuTHAs 10J0CYATOCTD, OCTATKH JEHIPUTHOM CTPYKTYPHI), CXeM HCIIBITAHHS
¥ OPUEHTHPOBKH 0Opa3LIoB.

2. Ipennoxen 06bEeKTUBHBIN CIIOCOO ONMMCAHHUS Pa3IuYUi B pa3MELIEHHH SIMOK
B IUIOCKOCTH M3JI0OMa — Ha OCHOBE aHaJlW3a CTAaTUCTUKU MOJU3APOB BopoHoro, yto B
YaCTHOCTH MO3BOJIUJIO OLEHUTH K;

3. Becbma wuHTepecHB! (M TOJNE3HBl Ui NPAKTHKHU) Ppe3yJIbTaThl MPSAMBIX
u3MepeHuil penbeda, MO3BONUBIIUX BEISIBUTH CYNIECTBOBAaHHME [BYX MEXaHH3MOB
CIMSHHS CMEXHBIX IIOp: paspyllleHHe IepPeMblYeK OTPBIBOM CO BTOPHYHBIMH
MHUKPOSIMKaMHM Ha IepeMBIYKe U cpe3oM (6e3 MUKPOSIMOK);

4. Ilomy4eHHBle pe3yJbTaThl MO3BOJMIN IOCTATOYHO YOEIUTEIBHO BBI,[{EJ:HTL
(1 obocHOBaTh) 3MEMEHTHl CTPOEHHs BA3KHX H3JIOMOB, OTPAXKAIOIIKME H3MEHEHHE
yAapHOW BSI3KOCTH MCCIIEYEMBIX CTajlell. DTO BaKHO JUISl pelleHHs MOCIeaykoliei
3a1aud (y>)ke He B paMKaxX HacTOfIIed JUCCEePTAlMOHHOM paboThl)-BhIAEICHHS
KPUTHYECKUX IapaMeTpPOB CTPYKTYp, ONpeAeNsIOIUX pa3dpoc BA3KOCTH B Mpeienax

KOHKPCTHOﬁ TEXHOJIOTHH IOJTYYCHHUA METAJIJIOIIPOAYKIIHHA.



JIOCTOBEpPHOCTh PE3YJILTATOB HpeﬂCTaBﬂeHHOﬁ p360TBI OGYCJIOBJ'ICHEII

IIpuMeHeHUEeM  COBPEMEHHBIX  METOAOB  CKAHMPYIOLIEd  MHUKPOCKOIIMH,
cTepeoOoTOrpaMMEeTPHH, PA3IMYHBIX porpamMm aHanu3za 2D- u 3D-nu3zo0pakenuii

O6ocHOBaHHBIM BBIOOPOM CTAaTUCTHYECKHX IMpoueayp (HemapaMeTpu4ecKon
CTaTUCTHKXM) — Ha OCHOBE Yy4YeTa BHIOB pacHpelefieHHs 3Ha4YeHU! IapamMeTpoB
reOMEeTPUH XapaKTEePHBIX AJIEMEHTOB CTPOEHHS BA3KOIO U3JIOMa.

CreneHb 00OCHOBAHHOCTH HAVUYHBIX ITOJOXEHHM U BHIBOAOB. OOOCHOBAaHHOCTH

chOpMYJIUPOBaHHBIX aBTOPOM HAYYHbIX IOJIOKEHHH M BBIBOJOB OCHOBBHIBAETCS Ha
HEOOXOMMOM H JIOCTAaTOYHOM 00BEME TEOPETHYECKUX M IKCIIEPUMEHTAIBHBIX JaHHBIX.
BaxHyio poiib B TIOBBIIIEHHH CTeleHH OOOCHOBAaHHOCTH CBIrpal M ITyOOKui
aHAIUTHYECKH 0030p nutTeparypbl. Cleqyer OTMETHTH IPaMOTHOE MCIIOJIb30BaHHE
BBIYMCIMTENBHBIX Mpouexyp (C yd4eToM NpHPOABI HCCIELyeMbIX OOBEKTOB).
[TpuMeHeHHEe MEPEeKPECTHBIX OLEHOK, HAllpUMep, IIPU COMNOCTaBJIEHHWH PE3YJIbTaTOB
u3MepeHuit npu uamepeHud 2D-kanpos 1 3D-mozenel OMHUX M TEX K€ MOJIeH 3peHuUs,
pa3IMYHBIX TECT-00BEKTOB MO3BOJMIO OOBEKTHMBHO WHTEPIIPETHPOBATH MOJy4eHHBIE
pe3yJbTaThl.

B 1iesoM BCECTOPOHHMIM, MMOJIHEINM Habop uccienoBaHui obecrnednsi BO3MOKHOCTh
00BEKTUBHO 000CHOBATh HAYYHBIE MTOJIOKEHUS U BBIBOJBI.

[IpakTHueckas 3HaAYUMOCTh PE3YIbTATOB AUCCEPTALTHH COCTOHUT B

TpeUIOKEHHBIX KOMITBIOTEPU3UPOBAHHBIX Tpoleaypax wusmepenus 2D u 3D -
MHKPOT€OMETpUM penbeda BI3KHX H3JIOMOB, BO3MOMKHOCTH IIPOrHO3a pa3livyui B
BSI3KOCTHU IO CTPOEHHUIO M3JI0Ma.
BMmecTe ¢ Tem, o paboTe ecTh 3aMeYaHHs.
3ameuyaHus.
1 BBI3bIBA€T COMHEHHME BHIBOJ 3 B YacTH « ...yBeJIMYEHHE 4HCIIa COCEelei

GoNbIIOro pasMepa B HHTepBajie 8-25 MKM COIyTCTBYET POCTY yAapHOH BS3KOCTH M

IUTACTHYHOCTH B 5 -2 pasa». Jlus mpokata TpyOHBIX crajieii obpasupl ¢ Haubosee



BBICOKHM YPOBHEM yJNapHOM BSI3KOCTH UMEIOT OJHOPOIHBIN BS3KUIl M3JIOM C YaLIKaMu
06Jm3Koro mMasnoro pasmepa. PocT 1o1u KpymHBIX SMOK He TIPUBOIUT K POCTY BSI3KOCTH.

2. BBI3bIBaeT COMHEHHE yTBepXKAEHHE, YTO C yBEIHYEHUEM TUIOMAMH SMKHU
ee ¢popma npUOIHIKAETCH K OKPYKHOCTH. OmmuncoobpasHas GopMa SMOK B HEpBYIO
ouepelb OOYCIOBIIEHa TEKCTYpOM, HEOMHOPOIHOCTHIO CTPYKTYphl U HalpaBlieHHEM
paspymaero HanpsHKeHHs.

3. Heonno3nauno ytBepxaenue, urto «M3 aHaiW3a TONIHAHEL MEPEMBIYEK U
PacCTOAHMS MMy LIEHTPaMH CMEXHBIX IMOK Ha M3JI0MaX PasiHYHBIX CTanel cienyer,
4TO YMEHBIICHUIO TAHIEHCa HAKJIOHA 3aBUCHMOCTH COOTBETCTBYET IOBBILICHHE
BA3KOCTH MW IUIACTHYHOCTUY, (puc. 13 aBropedepara). OpHO3HAYHOM CBS3M
IUIACTUYHOCTH U BSI3KOCTH METAJlJIa HET.

4. JloMUHHpYIOIIIasi pOJNb  HEMETAUIMYECKHX BKIIOYEHHH B  BS3KOM
paspylLIeHUH HE MOATBEPXKICHA Pe3yJIbTaTAMU MCCIIeJOBAHMUIA.

- Hevetko chopmynupoBan rnocnefHuii NyHKT HAay4qHOH HOBH3HBI:
«IlokasaHo, 4TO COOTHOLIEHHE TyOHH W nuameTpoB siMok:0,8710,04; 0,611+0,03 u
1,34+0,08 orpaxkaeT OCOGEHHOCTH JBOJNIOLMM TIOP...». 3a4eM aHbI KOHKpETHBIE
LUQPBI COOTHOIIEHHUS ITyGUHBI ¥ IMAMETPA, ¥ B YeM CYTh IBOJIOLHH nop?

6. Koadpuument xoppensuun 3aBUCHMOCTH TITyOMHBI H JMaMeTpa SMOK
cocraBisieT (puc. 8 aBropedeparta) [Is BEICOKONPOYHKIX cTaieit 0,5-0,6 HeI0CTATOYHO
ybenureneH.

3akaoyenue

[lepeunciienHple 3aMedaHHss He 3aTparMBalOT CyIIECTBA [pe/iCTaBIeHHON
auccepTauroHHoi pabots! Jle Xait Hunb u He CHIXAIOT ee IeHHOCTH.

Huccepranmonnas pabora Jle Xaii HuHs sBusercs 3aKOHYEHHOI Hay4HO-

,
KBaIM(QUKAMOHHON paboToM, B KOTOPOM CONEPKMTCS pEIleHHe 3ajadd, MMEOIel

3Ha4YeHHE /IS Pa3BUTHs METAJIOBEICHUS KOHCTPYKIIMOHHBIX CTaeH.



PesynbraTel paboThl LienecooOpa3sHO HCMONb30BaTh IS BBIABICHHS NPUYUH
HEOJHOPOJAHOCTH KadecTBa CTajledl  pasjiM4HOrO  Ha3HAYeHMs, YNpaBICHHA
TEXHOJIOTHEN UX MOJTyYeHus, IPH pa3paboTKe cTaneil HOBBIX NOKOJIECHHH.

Jluccepranusi opopMiIeHa B COOTBETCTBUH C TpeOOBAHUAMH, NMPUHATBIMH MPH
NpeACTaBIeHNUH HAyYHBIX HCCIIE0OBaHM.

Aptopedepar aucceprauus 1 mybnukanuu (13 Hux Tpu 1o cnucky BAK) asropa
COOTBETCTBYIOT COAEPIKAHUIO IUCCEPTALIMM M JJOCTATOYHO IOJIHO €€ OTPaXKaroT.

B uenom, nuccepranuonHas pabora Jle Xait Huns mo cBoeMy TeopeTHyeckoMy H
5KCIIEPUMEHTAILHOMY YPOBHIO, 06beMy paboThl, aKTyalbHOCTH, HAyYHON HOBU3HE U
NPaKTHYECKON 3HAYMMOCTHU TMOJYYEHHBIX Pe3yJbTaTOB COOTBETCTBYET TPEeOOBaHHSM,
NpenbsBIseMbIM K KaHauZaTckuM juccepranusm "[lonoxenus o nopsuike
MpHCYXIeHus yueHsix creneneil” (B pen. Ilocranosnenus IIpasutensctsa PO ot 24
cents6pa 2013 r. N 842), a ee aBTOp 3aciyXKMBaeT MPHUCYKIEHHUsI YYEHON CTENEeHH
KaHIWATa TEXHHYECKUuX Hayk mo crenuanbHocTd 05.16.01 — «MetamioBenenue u
TepMudecKkasi 00paboTka METAJIOB U CILIABOB»

OT3BIB Ha JMCCEPTALMOHHYIO paboTy u aBropedepar Jle Xaii Huns o6cyxieH
Ha 3acelaHMM OOBEJMHEHHON0 HAaydyHO-TeXHH4Yeckoro cosera MHcTuTyTa
KadecTBeHHBIX cTaneit u LleHTpa cranei juisi TpyO M cBapHbIX KOHCTpyKuud OI'VII

«{THUH4epmer um. N.IT. Bapauna», nporokon Ne 84 ot «03» uronst 2015 ropa.
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3amecturens npeaceparens HTC., k.T.H. 10.J1. Mopo3sos

ML
Vuensiii cekperapp HTC, K.T.H. ,/{% O.B. JIuBanoBa
[Mognucu [O.JI. MoposoBa u O.B.JIuBaHoBO# 3aBepsilo.

Vuensiit cekperaps OI'VIT «[ITHWHuepmer um. N.IT.bapaunar»
K.T.H., T.Il. MockBuHa Ll S —
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