BIATI'YK
oiriifHOro OMOHeHTa SIMIIUHCEKOrO Muxain v
Ha auceprauilo Hypaninosa I6pariMa A611mo!3nqa
«BasikoBa po3JIHBKA BHCOKOMIIIHHX amoMiHieBHX cTJIaBIB ISl OA€P)KAHHA
NpoKary 3 NiABHIEHHMH MeXaHiYHHMH BﬂaCTnBOCTnMH??_, nojaHy Ha 3100yTTs
HAYKOBOT'O CTYNEHs JI0KTOpa dinocodii _ ‘ .
3a crelianbHicTio 136 — Metanypris, rainysb 3HaHb 13 — «MexaHi4Ha IH)XEHEPisn

a MuxanjoBH4a

1. AKTyaJbHICTh TEMH aucepTauii .
3pocTaroyi BHMOTH Cyd4acHOTO MalIMHOOYTyBaHHS J0 AKOCTL JIMCTOBOTO

METaJIONpOKaTy 3 AIIOMIHIEBHX CTIaBiB 3yMOBIIIOIOTh HeoOXiIHICTD p03p06151'4 HOBHX
HAaYKOBHX i TEXHOJOTIYHMX MiXOMiB O BHPOOHMITBA TAKOI METAIONPO/IYKIIIL. Bxkpaii
aKTyaJbHUM I CydacHOl YKpaiHH € po3podka eeKTHBHHX TEXHOJIOTii BAPOOHHLITBA
TOHKOTO JHCTA 3 aMIOMiHIi€BHX CIUIABiB BHCOKOI Ta CepelHBOI MIillHOCTI, SKi MaloTh
HesalepeyHi [epeBard Iepe JMCTOBOK MNpPOAYKII€l0 3 iHWIMX MarepianiB IpH
CTBOPEHH] aepOKOCMI4HOI TeXHiKM pi3HOro MpH3HAYCHHA. Be3yMOBHO, TEXHOJOTis
BAJIKOBOTO PO3JIMBKH-TIPOKATKM METaleBHX CIUIABIB Ma€ 3HauHi [epeBard Iepex
KJIAaCHYHOKO CXEMOI0 BHPOOHHITBA JIMCTOBOI METAIONMPOAYKIIi. AJie Taka cxema
BUPOOHHMIITBA TOHKOIO JIMCTAa 3 ANIOMIHIEBUX CIUIaBiB Ha CbOIOJHILIHIA J€Hb
3aCTOCOBYETECS JIHIIE JUIS PO3THBKH-TIPOKATKH YHCTOTO ATIOMIHIIO Ta OJIH3BKHX 10
HBOTO craBiB. ToMy po6oTa, 10 cpssMoBaHa Ha po3po0JIeHHs HAYKOBO-METOIHYHHX
MIXOMIB Ta MNPaKTHYHMX peKOMeHJaliif Lomo peanizauii TEXHOJIOril BaJIKOBOI
PO3ITUBKHU-MIPOKATKH CaMe BHCOKOMII[HMX &TIOMIHIEBHX CIUIaBiB 3 OTpPHUMaHHSIM
JIMCTOBOTO TPOKaTy 3 IOBHIIEHUMH MeXaHIYHHUMH BJIACTMBOCTAMH, € OYXKe
aKTYaJIbHOIO.

2. 3arajibHa XapaKTepHCTHKa poGoTH

Hucepranis cKIagaeTbes 3 BCTYIy, YOTUPHOX PO3MLNIB, 3aralbHHX BHCHOBKIB,
CIIUCKY BUKOPHCTaHHUX JKepel 3 154 HaliMeHyBaHb Ta 2 fonaTkiB. Marepianu po6ortu
BHKJIafieHO Ha 174 cTropiHkax, MicTATh 18 Tabmuus, 58 pucyHkis

Y Berynmi OOIpyHTOBaHO aKTyalbHICTb TEMH IHCEpTallii, OKpECIeHO MeTy
NOCNIDKEHH Ta HayKOBO-TEXHIYHI 3aBJaHHS, HEOOXiHI I #HOro BHKOHAHHS,
NpeaCTaBleHi METOIH JOCTiKeHb, BKa3aHi HOBU3HA i IPaKTHYHE 3HAYEHHS OTPHMMAHHX
pe3ysbTaTiB, HaNaHO iHQOpPMALi IIOAO 3B’SI3Ky POOOTH 3 HAYKOBOK) TEMATHKOIO
®TIMC HAH Vxpain4, HaBeleHi BIIOMOCTI IIOAO OCOOMCTOro BHeCKy 3100yBaua,
anpobariro, mybikarii Ta peanizaliio pe3yabTaTiB JOC/iHKECHHS.

Y nepmomy po3aii, IO € JITEPaTypHHM OIVIAAOM, 3AIHCHEHO ITMOOKHI Ta
KPHTHYHMI aHalli3 CYYaCHOTO CTaHy Ta IIEpCIEKTHB pO3BHTKY ITPOMHCIOBHX
TEXHOJIOTi# OTPHMaHHA TOHKOI'O TUCTOBOTO [POKATY i3 alIOMiHi€BHX CILIaBiB.

Ha ocHOBI Lboro awamizy Oynu chopMynboBaHi HaibinbIl IepCHEKTHBHI
HaIpsIMH TTOAANBIINX JOCIKEHb, BCTAHOBJIEHO METY poOOTH Ta BU3HAYEH] 3aBJAHHA

JOCTIKEHHS.
Y npyromy po3fiii HpEACTaBI€HO IOPIBHANBHME aHATI3 AOCHTIIKYBaHHX
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CIIaBiB, IX BIIACTHBOCTI Ta OONafHaHHS 3 JeTalbHHM OIHCOM METOJIK, SIKi Oymnu
3700yBadeM BMKOPHCTaHI y mocmimkeHHsx. HaBefeHO METOOMKH (i3UYHOro Ta
MaTeMaTHYHOr0 MOJIEJIOBaHHs

Tpertiit po3axin  Tucepraniitnoi : : :
MOJICTIIOBAHHIO TEMJIO- MacOOOMIiHHMX MNpOLECIB y KPHCTATI3aToOpl NPH BajKOBii
PO3NIMBLI JOCIIIHHX aJIIOMiHi€EBHX crnaBiB. B cucremi aBToma.TmosaHux p03paxyHKi§
ProCAST sx ocHOBHY Mopenb pyxy piakoi ¢asu B MiBa/IKOBOMY NPOCTOpi
3aCTOCOBAHO BapiaHT CIPOLIEHOr0 po3paxyHKy 3a BUBEJEHHMMH PIBHAHHIMH JIHIHHOL

IIBHAKOCTI I BUIIAIKOBOI TOYKH. _
3a pe3ynbTaTaMH IPOBEIeHHSA 00UHCITIOBANEHUX €KCIIEpUMEHTIB OYJI0 BU3HAYEHO

ONTUMANIbHI LWIBHJKOCTI BaJKOBOI PO3NMBKH UL BCIX AOCHIIKYBaHHX allFOMiHiEBHX
CIUIABIB 3 ypaXyBaHHSAM IIHPIIOrO CIEKTPa TEXHOIOTTYHHX MapaMeTpiB.

Jlns KOHKPETHUX TEeXHOJIOTIYHHX pe)KPIMiB PO3JIMBKH HOCJ‘IilDKyBaHHX CIUIaBiB
pO3paxoBaHO piBeHb JiHIHHUX IUBHIKOCTEH BHXOLY JIATHX JIHCTOBHX 3arOTOBOK 3
BAJIKOBOIO KPHCTali3aTopa, II0 MiATBEP/UKEHO (aKTHYHHMH 3HAYEHHAMH Ha

1abopaTopHOMY 00J1aJHAHHI.
PosrnsHyro BmmMB rigpoguHamidHHMX Ta TemIo(i3HYHMX YMOB BAaJIKOBOT

PO3JIHBKH METaIB Ha TBEPIHEHHS JIUCTOBOT 3arOTOBKH.

Y ueTBepTOMY pO3AiNi HaBeEH] pe3yIbTATH JOCTIKEHHS MIPOLIECiB BOPMYBAHHS
CTPYKTYpPH 1 BIACTHBOCTEMN JIMTUX 3aTOTOBOK 3 AIIOMIiHIEBHX CIUIABIB IpY 1X BaJKOBIH
PO3IHMBLI-TIpOKaTUi. BusHaueHo XiMiuHuii ckian Ta TeMmeparypHi rnapaMeTpu ¢a3oBHX
TCPETBOPEHD y NOCIIKYBaHMX CILIaBaX. BH3HAaYeHO BILIMB IIBHAKOCTI TemmepaTypu
OXOJIOKEHHS Ha CTPYKTYPY IFOMiHIEBUX CILIABIB.

PO3riIsHyTO BILTMB pexXHMiB BaJIKOBOI PO3IMBKH, TapsTuoi MIPOKATKH Ta TEPMIYHOT
06pOOKH OCIIKyBaHHX TFOMIHIEBHX CILIABIB Ha Mil[HICHI T [UTACTHYHI BJIACTHBOCT
JMCTOBOrO MpoKaTy 3 HHUX. IIpy IBOMY /Ui BCIX CIUTaBiB BH3HAYEHO ONMTUMAIIBHE
CHIBBIHOIIEHHS TapaMeTpiB MIKPOCTPYKTYD, 3a SKHX KiHLEBHI JIHCTOBHMI TpOKaT Mae
MaKCHMaJIbHHH pIBEHb MEXaHIYHHX BJIACTHBOCTEHA.

Y 3arajIbHHX BHCHOBKAX M CePTALIl HAIEXHUM YHHOM CHOPMYIIEOBAHO OCHOBH]
HAayKOBI Ta MpaKTMYHI pe3yJbTaTH AMCEpTAaUifHOi POGOTH, SKi HO3BOHIH BUPILIHTH
TMOCTaBJIEH] LTk Ta 3aBIaHHS.

3. Ouinka 0OrpyHTOBaHOCTI HAYKOBHMX pe3y.bTaTiB auceprTanmii, ix
JAOCTOBIpPHOCTi TA HOBH3HH

1. Bmepme ofepXaHO aHANITHYHI 3a1€XHOCTI s pO3paxyHKy LIBHAKOCTEH
BaJIKOBOI PO3NMBKHU-TIPOKATKM amOMiHieBHX cryiaBiB B95, AMr5 i AJl35, sxi
3a0e311edy0Th OTPHMAaHHS JIICTOBHX 3arOTOBOK 3a/1aHOi TOBIITHHH.

Y HaykoBi# J1iTepaTypi Bi/ICyTHI JaHi IIpo HASBHICTb TAKKUX PIBHSIHE JJT1 BU3HAUEHHS
JiHIMHOT IIBMAKOCTI BAJIKOBOTO PO3JIHBAHHS BHCOKOMILHMX ATIOMIHIEBMX CIUIaBiB. 3a
JOTIOMOTOKO LMX PiBHAHB GyNIO BU3HAYEHO 3HAYEHHS LIBUAKOCTEH BAIKOBOL PO3TUBKH
JUIs ycixX MOCHIIKYBaHMX aTIOMiHI€BHX CIUIABIB, ski 3a6e3meuymu OTPUMaHHs 3 HHX

poboTH TMpPHUCBSYEHHH MaTeMaTHYHOMy
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SKICHUX JCTOBMX 3arOTOBOK IpM Di3HMX 3HAYEHHSX BHXIIHMX TEXHONOIiYHMX
TapameTpax: TOBIIMHA 3aTOTOBOK, KYT MeHicKy, pajllyc BaIKiB, TEMIIEPATYpa Meperpisy
pO3IUTaBy TOIIO.

2. Po3po6neHo edeKTHBHMI MexaHi3M iHTeHCcHdiKaLii TEMIOOOMIHHUX Mpotecis y
BAJIKOBOMY KpHCTanizaTopi. Bil momsrae y 3MiHi xapakTtepy pyXy MPHCTIHKOBOTO mapy
OXOJIOMKYBaJIbHOI BOJIM 3 JIAMiHAPHOTO PEXUMY Ha TypOYJIEHTHHH LULTIXOM HaHECEHHs
IIOPCTKOCTI (BHCTYIMIB) Ha BHYTpIIHIX MOBepXHAX BalkiB. [IpH 1LBOMY B HbOMY
TEIJIOBiIBEIeHHS TEIUIONPOBIIHICTIO 3MIHIOEThCS HA TEIUIOBIIBEIEHHS KOHBEKIIIFO.

Ha BigmiHy Biji cXeMH TEIUTIOBIABENEHHS 3 ITIAIKUX TOBEPXOHb CTAHIAPTHHX BAJIKiB-
KPHCTaIIi3aTOpPiB pO3pOoOIIeH I MeXaHi3M MiBHIIEHHS IHTEHCHBHOCTI TEIUIOBIABEICHHS Y
BajJKaX 3 IIOPCTKICTHO Ha MMOBEPXHAX TEILIOOOMIHY IOJISIra€ y 3MiHI XapakTepy pyxy
IPHCTIHKOBOro mifumapy motoky. ITinm yac HabiraHHs NOTOKY BOOH Ha BHCTYI 3a HUM
YTBOPIOETBCSA BHUXOp, SIKHM pyHHY€e CTPYKTYpy JiaMiHapHOro Miamapy, TypOymizyiouu
ioro. ¥V pe3ynbTati LHOro JIaMiHAPHHI MiAWAp MOBHICTIO PYHHY€ETbCA a00 3MEHILYETHCS
32 TOBLUMHOIO, WO CHpPHUAE MiABMINEHHIO TerwioBimmadi A0 45%. Tlopsan 3
iHTeHCH(iKalli€lo TEIUIOBiABENEHHS, IOPCTKICTL 3aBAAKH TYpOyi3awil MPHUCTIHKOBOro
MPOIIAPKY MOTOKY iCTOTHO 3HMXY€E HMOBIpPHICTh YTBOPEHHS HAaKHUITy Ha TEIIO0OMiHHiMH

II0BEPXHI, &, BIANOBINHO, 3011bLIYyE Nepioau MpoLIaKTHYHOro 0OCIYTOBYBaHHS BaJKiB-
KpHCTaJIi3aTopiB.

3. Bnepime po3poGneHO TeXHONOTiuHI pPeXHMH BAIKOBOI PO3JIMBKH-IIPOKATKH
BUCOKOMILIHMX aTIOMiHI€BUX CILIaBiB 3 IMPOKMMH iHTepBaiaMH KpucTaitizauii (> 160 °C)
Ta OTPUMaHi 3 HUX JIMCTOBI 3aIOTOBKH.

Po3pobrnieni MexaHisM iHTeHCH(iKallil TEIUIOOOMIHHHX MpPOLECIB Y BaJIKOBOMY
KPHMCTaJli3aTopi Ta METOJMKAa BHOODY TEXHOJOTIYHHX MapaMeTpiB BaJKOBOI PO3IHUBKH
BUCOKOMILIHMX aJIFOMiHI€BMX CIUIaBiB NO3BOJHB BIIEplIe y CBIiTOBil MeTamypriiniii
NPaKTHLI OTPUMATH LIMM METOJIOM JIMTi JIMCTOBI 3aroTOBKH 3i cruiaBy B9S, sikuit Mae
LIMPOKHIi iHTepBas KpucTamizauii 162 °C.

4. BcTaHOBJIEHO B3a€EMO3B'A30K MDK apaMeTpaMH IIEpBHHHOT KpUCTaIIYHOI 6Yy10BH
JIMCTOBUX 3arOTOBOK 3 &MIIOMiHI€EBMX CIUTaBiB Mapok AJ[35, AMr5 i B95 Ta
0COOMMBOCTAMH (POPMYBaHHA CTPYKTYPH 1 BJIaCTHBOCTEH KIHLIEBOI'O JINCTOBOIO [IPOKATY

3 HuX. [IpencTaBeHo ix 3a/1€XKHOCTI BLI TEXHOJIOTTYHUX PEXKUMIB BAIKOBOT'O PO3/IMBaHHS,
rapsrqoi MPOKaTKH Ta TEpMIYHOI 0OpOOKH LIUX CIUIaBIB.

BcraHoBTeHI 3aKOHOMIPHOCTI 3MIHH CTPYKTYp Ta BJIACTHBOCTEM JIMCTOBMX
3arOTOBOK 3 IIHX AMOMiHIEBHX CIUIABIB Ha KOXHOMY €Talli TEXHOJIOTIYHOTO IPOLECY
«BAJIKOBa pO3MBKA — rapsda IpoKaTka — TepMiuHa oOpobka». [TokasaHo, mo piBeHBb
MEXaHIYHMX XapaKTepUCTHK Ha BCIX eTanaX BH3HA4YacThCAd PO3MIPOM TEPBHHHMX
KpucTalniB 0—Al Ta iHTepMeTATIHMX (a3, sKi CyTTEBO 3ajIe)KaTh Bill PEXKUMIB raps4oi
IIPOKAaTKK Ta TepMidHOI 00poOkH. s ycix cIuiaBiB BU3HAYEHO ONTHMAIBHI PEXUMU
raps4oi MpOKaTKM Ta TepMiYHOi 0OpoOkw, mo 3abe3nedyroTh MaKCUMAIbHUH piBeHb

T s
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MexaHiuHEX BIACTHBOCTEH oiepyBamoi microBoi mpomykuii. IIpH HbOMYy i yeix
CIUIaBiB 3a0e3MeuyeThCs Takui piBeHh MeXaHIUHMX XapaKTepHCTHK wTad, sAKui
TIepeBHILy€E BiJIMOBIIHI CTAaHAApTHI Mexi (HampuKial, U crasy B95 Mexa MILHOCTI
TepeBHIITY€ CTAHAAPTHHH PiBEHb Ha 5 %, a BIIHOCHE nofoBxeHHs — 3,3 pasis).

Omxe, B [UcepTalliiHii poboTi mocrapneHe HayKoBe 3aBlaHH PO3poOUTH HAaYKOBO-
METOMYHI MiIXOAH Ta MPaKTHYHI peKoMeHaLii o0 peanizalii BAIKOBOI PO3/IUBKH-
MPOKATKM BHCOKOMILIHHX TIOMiHi€BHX CIUIaBiB 3 OTPUMaHHAM JIHCTOBOTO TIpoKaTy 3
MiIBUILIEHUMH MEXaHIYHMMHU BIACTUBOCTAMHU — 3100yBad BAKOHAB IOBHOIO Mipoto i
OBOJIO/IIB METOZOJIOTI€I0 HAyKOBOI AiSUIBHOCTI.

[IpescraBieHi y MCEpTAaLi HayKOBi MONIOXeHHS 3a0e3MeyI0ThCA THM, L0 aBTOPOM
6yJI0 OmpalbOBAaHO 3HAYHY KUIBKICTh CYdacHWX JITEpaTypHUX JDKEpel, pe3yJbTarTiB
OCITIIOKeHb SIK BITYM3HSHHUX, TaK i 3apyOKHIX BueHHX. BUCHOBKH i peKOMeH/allii aBTopa
€ JIOMYHMMH i BUTIKAIOTh 3 pe3y/ILTATIB IPOBEIEHHX JOCIIKEHD.

JIOCTOBipHICTh HAYKOBHX MOJIOXEHb, TOUHICTh OASPKAHMX EKCICPUMCHTAIBHUX
pe3y/bTaTiB, pPEeKOMEHIAliil Ta BMCHOBKIB JHMCEpTALiHHOI poboTH 3abe3neyeHo
BUKODHCTAHHSM DO3POO/IEHOro o61aHaHHs, BUKOPHCTAHHAM METOMIB (i3MdHOro Ta
MaTeMaTHYHOTO MOJCTIOBAaHHs, BHBYEHHS BJIACTHBOCTEH OTPMMAHOIO IIpOKary,
KOPEKTHOIO IHTEpIpETALi€l0 ONepXaHMX eKCIEPAMEHTATbHHX ~PE3YJNIBTATiB, IO
Y3rO/DKYIOThCS 3 ICHYIOUMMH TEOPETHYHUMH JAHHMHU B rairy3i MeTaTyprii.

OGIPYHTOBaHiCTb 1 JOCTOBIPHICTH OTPHMAHMX pE3YJbTAaTiB  OCIIKEHHS
MiATBepUKeHa anpoballiero Ha MiKHAPOIHMX HAYKOBO-TIPAKTHIHHX KOH(pEpEeHLLIX.

4. MoBa Ta CTH/Ib BHKJIA[JleHHS Pe3yJIbTATIiB

JucepraniiiHa poGoTa HamucaHa yKpaiHCbKOIO MOBOW. Omuc Ta pe3ynbTaTH
NOCHKEHh  BHKIAZEHO IOCIHIIOBHO Ta  3pO3yMilno 13  BHKODUCTaHHAM
3araJlbHOIPUIHATOI TEPMiHOJOTI.

Jucepraniiina po6ota oopmiena Bianosigno a0 BuMor Hakasy MOH Ykpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBep/OKEHHS BUMOT 10 0OPMIIEHHS AUCEPTALIi».

5. IlpakTHuHe 3HAYeHHs PpodoTH — B poboTi po3pobreHo @izuuHi Ta
MaTeMaTHuHi MOJENi € YHiBepcalbHUMH i, 3MIiHIOIOUM BHXifHI JaHi (reoMeTpUuHI,
TeMITepaTypHi, NMBHIKICHI TOIIO), MOXYTb OyTH BHKOPHCTaHI JUIi IpPOBEJCHH:
HAYKOBMX JIOCIi/PKEHb 3 BHBUEHHS IPOLIECB BAIKOBOI PO3IMBKH-IPOKATKH JULS 1HIHX
TUNIB METAJIEBHX CILJIaBiB.

Po3po6rneHo eheKTHBHHM CMOCIO MinBHIIEHHA TEMIoBOi POOOTH BaJKOBOIO
KpHCTasi3aTopa LITXOM HAHECEHHS OPCTKOCTI Ha BHYTPILIHIX MOBEPXHAX Ganpaxis
BAJIKiB, B3[OBXK AKHX IEPEMIILAcThCS MOTIK OXOJIOKYBaIbHOT BOIH.

Ha OCHOBI pe3yJIbTaTiB AOCII/UKEHb 3aIPONOHOBAHO MOJENi BU3HAYEHHS PiBHS
OCHOBHMX TEXHOJOIIYHMX IapameTpiB (TemmepaTypa IeperpiBy, iHTEHCHBHICTb
TEeIUIOBiNBENEHHs, TOBIIMHA 3arOTOBKHM, IUBMAKICTb PO3JIMBKH TOIIO), IO
3a6e3nedyloTh CTAOUIbHICTh TPOLIECY BAIKOBOI PO3NMBKM-NIPOKATKH OYIb-AKHX
amoMinieBux criaBiB. Oflep)KaHHSM JIMCTOBHX 3aroTOBOK i3 JaHHMX CIUIaBiB Ha
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nabopaTOpHiil YCTAaHOBI 3 IBOBAJIKOBMM KpHUCTali3aTOPOM NOBEACHO KOPEKTHICTH
3aNpOIIOHOBAHOTO TIPHHIMITY BH3HAYeHHs TEXHOIOTIYHIX MAapaMeTPiB iX PO3NHBKH,

BHKOPHCTaHHA METATyPTifHHME ITiPHEMCTBAMH PO3POOJIEHOT  TeXHomorii
BaJKOBOI pO3JIMBKH-TIPOKATKM aTIOMiHi€BHX CIUIaBiB [OO3BOIHTL M  CYTTEBO
MiABHIIATH eeKTHBHICTb BUPOGHHIITBA TUCTOBOT METAIONPO/IYKILii.

TeopeTHuHi Ta €KCIEpUMEHTaNbHi pe3ylbTaTH, SKi TMPENCTAaBICHO B
IvcepTauiliHiii po6oTi MOXYTh GyTH BHKOPHCTaH| B HaBUalbHOMY TMPOLIEC] CTYIEHTIB
TeXHI4YHMX By3iB Ha BiAIOBiMHMX Kadeapax Ta B JIEKLIHHOMY KypCi aCIlipaHTiB.

6. TloBHOTa BHKJIAAy pe3y/ibTATIiB AucepTalii B 0my0/IiKOBAaHHX NMpausx

OCHOBHi Marepiaiy Ta pe3yibTaTH QUCEpTauil BHKIaAE€HO B 15 HayKoBHX
Mpansx, 7 3 AKMX OMyONiKOBaHO y HayKoBHMX ()axOBHX BHIAHHAX YKpaiHH, Yy TOMy
YMCIIi OlHE BUAHHs BXOAUTh 10 MDKHAapoqHoi HaykoMeTpuuHoi 6asu SCOPUS, ta 8
nmy6uikauii y MaTtepianax KoH(pepeHLiH.

Bkazani ny6uikanii, B umizomy, Bigo6paxaroTb OCHOBHMH 3MICT Quceprallii,
06’eM i XapakTep NMpOBEIEHHX TEOPETHUHHX Ta EKCIIEPUMEHTAIBHHX JOCTIKEHD.

7. Ouinka 3micTy AMcepTauii Ta JAOTPUMAHHS NPHHUMIIB aKaJeMiuHOi
A00poYecHOCTI

JlucepraniiiHa poboTa HamMcaHa aBTOPOM caMOCTiHHO. 3a CBOIM 3MiCTOM
aMcepTaliiiHa po6oTa 3100yBaua Hypaninosa I.A. noBHicTio Bignosigae CtaHaapTy
BUINOI OCBITH 3i cremianeHocTi 136 MeTtamypris Ta HanpsMKaM JOCIIJKEHb
BIJIMOBIIHO [0 OCBITHBOT MporpamMu « MeTanypris».

3a pesyJsibTaTaMM I€peBipKH JHcepTaLiiHOI poOOTH Ha TEKCTOBI CHiBMNaiHHS
MOX@Ha 3pOOHTH BHCHOBOK, WO JauceprauiiHa po6Gotra HypaniHoBa I6parima
AGnifioBHYa € pe3yJbTaTOM CaMOCTIHHHMX OOCHiIKeHb 3100yBaya i He MICTHTb
eneMeHTiB (anbcudikanii, komnianii, pabpukauii, niariaty Ta 3ar03u4eHs.

TexkcToBi cmiBmagiHHA ckinagarwoTe — 14 % (Ha#OLIBIIA CXOXICTH Ipyna
nocunab 1,75 % Tta 1,71%) MICTUTh BiacHi Ha3BH, 3arajlbHi TBEpIDKEHHs B
NiTepaTypHOMY OTJISII, @ TAKOXK IOCHJIaHHS Ha JIeAKi PEYEHHs 3 BJIACHUX Te3 JIOTIOBIIi
y 36ipHMKY KOH(epeHLi# Ta HayKOBOi CTaTTI.

BukopucTaHi imei, pe3yNbTaTH i TEKCTH IHIIMX aBTOPiB MarOTh HaJIEXHi
[IOCHMJIaHHsS Ha BiANOBiZHE JIKepeno, TOMy poOOTa € OpUriHAIbHOK Ta HE MICTHTh
eneMeHTiB danbcudikarii, komminauii, Gpabpukauii, iariaTy Ta 3ano3uYeHsb

8. 3araJibHi 3ayBa)keHHsl 10 po0OTi

1. CTop. 25 aBTOp OIHCY€ YHIBEPCATLHICTH MaTEMaTHIHUX MOZENeH 1A IHITHX
THIIB METaJeBHX pO3ILUIaBiB. B ToH e 4yac BIACYTHIH ONHMC /i AKHX caMme CIHIIHX»
MeTaJIeBHX CILIABIB.

2. Puc. 2.1 Cxema naGopaTopHOI yCTaHOBKH. ABTOp B pOOOTI YCTaHOBKH
3a3Hauyae LUPKYJALIIO BOIH B 3aMKHEHOMY 00’€Mi, sika 3 4acOM MOXKeE Harpitucs 10
100 °C. ILIBHAKICTh PyXy BOJIH B KaHAII 3a3HadeHO B IMMPOKOMY Aiana3oHi. B pobori
He 3a3HayeHoO Yac MPOTiKaHHs AOCII/UKEHHs, SKa TeMIlepaTypa BOAH JOCATa€ThCs 1 3
SKHM KPOKOM 3MiHIOBAJIU LUBUIKICTb PYXY B KaHai.
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3. B omuci mocmimkeHHst ctop. 73 BincyTHs iH(bOpMAIls MO0 TiaMeTpy
TepMOENEKTPOHIB XA Ta Yac peaxuii cucTeMH Ha OTPHMAHHS MEPIIOrO Pe3ynbTary.
ITin 9ac MpoBeIeHHA TOCIIIKEHHS He BpaxOBaHO iHEPLifHICTh CHCTEMH.

4. Tabmn. 3.3 3Ha4YEHHS pPO3paxoBaHi TeMIepaTypy MarOTh BUCOKY TOUHICTh, 1o
He Moxe OyTH NOCATHYTO Ha BHpPOOHMLTBi. ABTOpPY HOUiNBHO 6yn0 6 OKpyrmuTH
3HaYeHHs ab0 HaJaTd BEIMYUHY MOXHOKH BHUMIpIOBaHHS 3 YpaxyBaHHIM TOYHOCTi
BHMIPIOBaHHA TepMoOMNapH TUIy XA.

5.ABTOp MPOBOAWTE MOCHIMIKEHHS IIBUAKOCTI pyxy B kaHaui Big 0,2 mo 10 m/c
(cTop. 65), B TOH e 4yac Ha crop. 97 BiuacHi pe3yJbTaTH DOCIIIKEHHS MiATBEPIKYe
BIJIOMHMH 3HaueHHAMH Bif 1,5 10 2,0 M/c. TakuM yuHOM B po0OTI BiICYTHI MOSCHEHHs
301bIIEHHS WIBUAKOCTI PyXy B 5 pasis.

6. Hdesxi rpadiuni 3anexxHocti (po3nin 3 Ta 4) He MarOTh MiANKCIB Bicei, mo
YCKJIaIHIOE CIIPUAHHSA iHdOpMaIlii.

7. BucHOBKH 10 po3miny m. 3.3 Ta 3.4 MaroTh 3arajsHO-BiIOMY iH(opMaliito,
aBTOPY AOLLIBHO 6yJ10 6 IX MiZACHINTH pe3yJIbTaTaAMH BJIACHHUX JOC/iIKEHb.

8. B 1. 4.2 aBTOp MOMMIIKOBO IOCHUJIAETLCSA HA METOAMKY JOCTIIKEHHS Ha 1.2.7.

9. be3 npencTaBneHHss KPHBHX OXOJOMKEHHS HE MOMIHBO IepEeBipUTH
JOCTOBIPHICTE BHCHOBKIB IOZO IIBHAKOCTI oxonomkenns 1000 °Clc. ABTOp He
IOACHIOE BUOIp TeMIlepaTypH 3aldBaHHs CIUIaBiB (Tabi. 4.2). BigcyTHi nosicHeHHs 10
IHIIMM MaTepianaM (GOpMH, OCKiNTBKH aBTOpP Bif3HAYAE «....3TIAHO 3 TiTEepaTypHHMH
JlaHMMH LIBHAKICTE OXOJIO/KEHHS MeTaly, IO TBEpIHE, IiJl 4ac BATKOBOI PO3JUBKH
3QICKUTD BiJl TEMNEPATypH pPO3IUIAaBY, IO PO3JMBAETLCA, i NepebyBac B Mexax
1000+1700 °C/c [34, 49]», BUHHKae NMUTaHHSA JO KOPEKTHOCTI Mimbopy Marepiary

bopmu.
10. B cTpykTypi po6oTH 3a3Ha4eHO 2 OAATKH, ajle B poOOTi HasBHME 1 101aToK.

3po0iieHi 3ayBaK€HHS He 3HIXKYIOTh I[IHHOCTI IOCATHYTHX pe3yJbTaTiB,
HAyKOBOI'O Ta IPaKTHYHOIO PIBHS JUCepTaLiiiHOI poGOTH.

BHcHOBOK npo BiANOBIAHICTE AHCEepPTaLil BCTAHOBJIEHHMM BHMOram
B uinomy nuceprauiiina pobora 3q00yBada CTymeHs Hoktopa dinocodii
HypaninoBa I6pariMma AOGniioBuya Ha Temy «BajkoBa po3jiMBKa BHCOKOMIlLIHHX
aJIlOMiHIEBHX CMJIaBIiB AJIA O/lepKaHHA MPOKATY 3 MiABHIIEHHMMH MeXaHiYHMMH
BJIACTHBOCTSIMHY € 3aBEPIIEHOI0 HAYKOBOIO POBOTOI0, Ma€ TEOPETHYHE i IPHKIaTHE
3HayeHHs. Jluceprauiina poboTa MiCTHTh olepXkaHi aBTOPOM HayKOBO OOIPYHTOBaHi
pe3yJIbTaTH, WO B CYKYITHOCTI JO3BOJIAIOTH BUPILIMTH BaXJIMBY 3a7auy IO CTBOPEHHIO
HOBUX TEXHOJIOTi# BAITKOBOT PO3TUBKH-ITPOKATKH BHCOKOMILIHUX AJFOMIHI€BUX CILIaBiB
3 LIMPOKMM iHTEPBATIOM KPHCTali3alii /11 OTPUMaHH JIACTOBOI METAJIONPOAYKLIT 1
aBiaOymyBaHHA, 10 Ma€ CYTTEBE 3HAYEHHS I MeXaHiyHOi iHXeHepii, 30Kkpema
MeTaJIyprii Ta MaTepiajlo3HaBCTBa.
TMuceprauis Hypaninosa I6pariMa A6aiiioBuua € 3aBepiueHo0 KBaJ'Ii(biKaI.IiI‘;I.HOIO
HayKOBOIO pOOOTOIO, IO Ma€ BHYTPIIIHIO €IHICTh, XapaKTepH3YEThCd CHCTEMHICTHO
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HOBHX 3HaHb IONO 00’ €KTHBHUX 3aKOHiB MpHpPOMH, 6a3yeThes Ha GyHIaMeHTabHIX
TONOXEHHSX CyHacHOT HayKH i CBIMTB Mpo 0coGHCTHI BHECOK aBTOPA B HAYKY, MiCTHTS
HOBI HayKOBO OOIPYHTOBaHI pe3yJIbTaTH, AKi HE BUKJIHMKaIOTh CYMHIBY.

MoBa Ta CTHIB AHUCEpTalil BiAMOBimalOTP BMMOTaM [0 HAaYKOBO-TEXHIYHHMX
TEKCTIB Ta myOikawii.

BinmiueHi HemonmikM poGOTH HE MalThb BUPIIATBHOTO 3HAYEHHS OO
GopMymoBaHHA HayKOBOT HOBH3HH Ta OLHKH JUCEPTALlii B LIJIOMY.

Huceprauiiina po6oTa 3a akTyalbHICTIO, MPAaKTHYHOK LIHHICTIO Ta HAYKOBOIO
HOBH3HOIO IOBHICTIO BIANOBiZa€ BAMOraM YWHHOIO 3aKOHONABCTBa YKpaiHu, mio
nepenbayeni B m. 6 — 9 «IlopaaKy NpHUCYIKeHHs CTyIeHs OOoKTopa dinocodii Ta
CKacCyBaHHS illIEHHs Pa3oBOi Clewiani3oBaHOi BYEHO! pald 3aKkaay BHILOI OCBIiTH,
HayKOBOI YCTaHOBH TIPO MPUCYDKEHHS CTyIEeHs JokTopa diocodii», 3aTBepmkeHoro
[Tocranosoro Kabinety Minictpis Vkpainu Bin 12 ciuns 2022 p. Ne 44, |

3no6yBau Hypaninos I6parim A6xiifioBuy 3aC1yrOBY€ Ha IPHCY/VKEHHS CTyNIeHs }
AokTopa ¢inocodii B ramysi snap 13 MexaHiuHa iHKeHepis 3a chewiaibHIiCTIO
136 Metanypris.

OdiuiiiHuit onoHeHT:

AOKTOp TEXHIYHMX HayK, IIpodecop,
3aBifyBa4 Ka¢eIpH JTHBApHOTO BHPOOHHULITBA,
HapyanpHO-HayKOBHIf iHCTHTYT
MaTepiao3HaBCTBA Ta 3BAPHOBAHHS

iM. €.0. I1atoHa,

KIII im. Irops Cikopcbkoro

Muxaiino AMIIMHCHKHI]
Ty 44 ity hete /////
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