PEHLEH3IA

Ha AHcepTauiiHy podoTy
VCeTHMEHKO AJIIHA IBaHIBHHU

na TeMy «TeXHOOr1s BUPOOHHUIITBA YaBy HHUX BIUIMBKIB 3 I'PaJIIEHTHOIO CTPYKTYPOIO
Ta BJIACTUBOCTAMMY,
[peaCcTaBIeHy Ha 3100yTTs CTYIEHS JIOKTOPA dinocodil
B raJiy3i 3HaHb 13 MexaHiuHa iHXEeHepIs
22 criemiagbaicTio 136 MeTtanypris

AKTYaJbHICTH TEMH pucepTaumil
Jlucepraliiina podora A 1. VeTHMEHKO TPUCBsSYeHa PO3POO/IEHHIO e()eKTUBHOI

TeXHOoJoril BUPOOHHUIITBA KapOCTIMKMX YaBYHHHUX BUJIMBKIB 3 T'PaJl€HTHOIO
CTPYKTypOIO Ta BIaCTHBOCTIMH i pobotd B yMOBax mi  UKIIYHUX

CKJISIHO1 TapH IpU eKCIUTyaTallll (popM()KoMHneKTiB, € HU3bKa 1X CTIMKICTh Ta BUCOKA
BapTICTh IpHU 3aKyIiBIIl Y MEepeaoBUX cBITOBUX BUPOOHUKIB. Tomy po3po0JieHHs Ta
yIOCKOHAJICHHS marepiagiB 1 TeXHOJIOT#i  BUIOTOBJICHHS eJIEMEHTIB
(HOPMOKOMILICKTY UL BUPOOHMIITBA CKIIOTapu, SKi TrapaHTyBaTUMYTh BHCOKI
eKCIUTyaTalliifHl XapaKTepUCTHKHA Ha piBHI 3aKOPJOHHHX qHAJIOrB, € aKTYyaJlbHOIO
npoOJIEMOIO IS yKPalHChKHX [1iIITPAEMCTB.

AKTYaJIbHICTD TeXHOJOTrTYHMUX Ta KOHCTPYKTOPCHKHX pillleHb, K1 MIIBUIILYIOTh
e(DeKTHUBHICTD BUPOOHMIITBA CKIOTapH, J0TATKOBO [LJICHJIFOETHCS  3arajbHOIO

CKJISHOI, Ka, B CBOIO 4epry, o0ymoBieHa MparHeHHsIM Tepexoay Ha TeXHOJIOTYH]
pOIeCH 13 MiHIMaIbHO MOXIHBIM BILIMBOM Ha €KOJIOT1IO.

V cBOIO uepry, epeKTUBHICTD BUPOOHHUIITBA CKIISHOI MpOAyKLIi BU3HAYAETHCA
cTifikicTio, HaAiWHICTIO Ta XapaKTepUCTHKAMK hopM, 110 BHKOPUCTOBYIOTD.
CTpykTypa Mareplaiy hopM Ta TEXHOJOrs 1XHBOTO BUOTOBJIEHHS 3HAYHOIO MIPOIO
BIUIMBAIOTH HA SKICTh TOTOBOI cknsgoi npoaykuii. 1lpy mboMy IO maTepiany GopMm
BHCYBAIOTh PsAJl BUMOT, CEPE/l AKMX MpocToTa OTPUMaHH Ta 0OpO0IIIOBAHICTD, BHCOKI
rerutoQizuyHI BACTHBOCTI, MIUIbHA, OJHOpIAHA Ta npibHO3epHUCTa CTPYKTYPA,
MiHIMaIBHI TEMIIEpATyPHI nedbopmaiiii Ta HaNmpyKEeHHs, BUCOKA KOpO3iiiHO-, )Kapo- Ta
POCTOCTIMKICTD 3 poboYKX TemIeparyp, BUCOKa AHOCOCTIHKICTh, BIIHOCHO HEBHMCOKA
BapTICTh MaTeplaly.

TakuM YMHOM, PO3POOIEHHs XIMIMHOTO CKIAaLy 1d TexXHOJOT11T BUTOTOBJICHHS
eleMEHTIB (OPMOKOMILIEKTIB IS BUPOOHUIITBA CKJIOTAPH € KOMILIEKCHOTO HayKOBO-



TexXHIYHOIO 3aJauero, a IpeCTaBieHl B poOOTI JIOCHIIKEHHSI € aKTyaJlbHUMH Td
CIIPSIMOBaHMMHU HA BHUpIIIEHHS BaXIIMBOI HAYKOBO-IIPAKTUYHOI TPOOJIEMH, 11O
MiTBEPDKY€ETHCS. BUCOKUM PIBHEM HayKOBHX ny6aikaiii 3100yBada Ta 3B’ SI3KOM
poGOTH 13 HAYyKOBUMH NPOTrpaMaMHu.

Ctpykrypa Ta 0QpOpMJIeHHS
Jlucepraniiina podora A.l. YCTHUMEHKO CKIIQNA€ThCsl 3 AHOTAIlil, MepesKy

yMOBHMX MO3Ha4Y€Hb, BCTYIy, JOTHPHOX pO3/ILJIiB, 3arajbHHUX BUCHOBKIB, CITHCKY
BUKOPHCTAHUX JDKepesl Ta JIBOX ONATKIB. 3arajbHUM 00CsT nucepTaull CTaHOBUTH
184 CTOpIHKH, Yy TOMY guchi: 148 CTOpPIHOK OCHOBHOI'O TEKCTY nuceprauli, 83
pucyHku, 14 Tabiuib, CNHMCOK BHKOPHUCTARKA mkepen 31 120 HaWMeHyBaHb Ta 2
TOJATKH.

Y  Beryml HaBeACHO AKTYaJbHICTh  JMCEPTALIHHOTO TOCJI1IKEHHS,
chopMyIBOBAHO METY Ta 3aj1a4i, BKa3aHO HayKOBY HOBU3HY Ta MPaKTHHIHY [{IHHICTb.

YV mepmomy PO3aALII BUCBIT/IEHO CBITOBI €KOJIOTidHI TpoOIeMH, IO
CTOCYIOTBCSl JAECTPYKTHBHOI'O BILIHBY (1aCTHKOBHUX TMAKyBaJbHUX MaTepiaiiB Ha
HABKOJIMIIHE CEepeoBUIle Ta Cy4acHI TeHaeHIll IX 3aMIHM Ha aJTbTEPHATUBHI.
HageneHo 0cOOJIMBOCTI MPOLECY BUpPOOHHIITBA CKJIOTapH, MOAAHO OCHOBH1 BUMOTHU
0 eKCIUTyaTaliiiHuX BIaCTHBOCTEH hopmokomIuiekTiB. Ha OCHOBI PO3IJIIHYTOIO Ta
[IPOaHaI130BaHOIO Martepiany chopMyJibOBaHO METY Ta 3a/1a4l JOCI1DKEHHS.

YV apyromy Ppo3aiii ONHCAHO BUXiZHI MaTepiald Ta TEXHOJOTIYHMH MPOLEC
RUIUIABIISIHHS JKapOCTIMKUX YaBYyHIB, MaTepiany Juis IX I03aryHoro 00poOJIeHHs Ta
ocobmuBocTi  Woro  mposeneHHs.  llpencTaBieHO TeXHOJIOTIUHI  BaplaHTH
BUTOTOBJIEHHST  BHJIMBKIB,  METOIH nocimipkeHHs  (asoBHX — NEPETBOPEHD,
MIKPOCTPYKTYPH, MeXaHIYHUX BJIACTUBOCTEM, KAPOCTIHKOCTI Ta
TeMIIepaTypOIPOBITHOCTI YaBYHIB.

VYV TpernomMy PpO3Iial OIHKUCAHO MpoBeJeHi JOCHDKeHHS 3 BH3HAYCHHA
<IMIYHOTO CKJIaay KapOCTIMKHX KPEMHHCTHX yaByHiB 310CM Ta 350CMXAH Ha
OCHOBI aHai3y BIUIMBY XIMIYHHX ejleMeHTIB Ha (OpMYyBaHHS BJIACTUBOCTEH
KApPOCTIHKOCTI MaTepiaiiB. 3a pe3yibTaraMy aHaJTi3y BH3HAYEHO BMICT OCHOBHHX
efeMeHTIB Ul 000X YaByHIB Ta TeMIlepaTypH MNOTATKY ha3oBUX IE€PETBOPEHb.
JlocmiHKEHO TOKa3HHUKH JKapOCTIMKOCTI 4aBYHIB 310CM Tta 350CMXAH 3a
remmneparypu 1000+20 °C, SKi MOPIBHIOBAIM 3 AHAIOTTYHMMH NTOKA3HHKAMH JaByHY
BiIIIpaIlbOBAHOI (POPMHU.

VYV  yerBepTOMy  PO3ALIlI  IPC/ACTABICHO pe3ylbTaTH  3aCTOCYBaHH?
TeXHOJIOMIYHUX BaplaHTIB I BHIOTOBJICHHAA suuBkiB 13 daByHiB 310CM Ta

350CMXAH 3 rpaaieHTHOIO CTPYKTYpOro 34 nepepizom. llojano pe3yabTaTH
MeTajgorpa@igHuX J0CTIKEHb, BUSHAYCHO HOKA3HMKH MiKpOTBEPIOCTI, TBEPAOCTI Ta



TeMITepaTypOIPOBIJHOCTI, SIKI [TiTBEPKYIOTh HasBHICT rpaJieHTHOI CTPYKTYPH Ta
RIIACTHBOCTEM 3a MepepizoM BUJIHMBKIB.

OGrpyHTOBaHICTH HAYKOBHX MOJIOKEHD, BHCHOBKIB i peKoMeH1aulu
ChopMyIb0BaHl B nucepTalliiHii poOoT HAyKOBi MOJOXEHHs, BUCHOBKH Ta
peKoMeHalll J0CTaTHO TMOBHO 0OrpyHTOBaHI 37100yBayveM, BHKJIQJICH] B JIOKA30BIH
dhopMi Ta BIIIOBI1AIOTh sciv umoramM MOH Ykpainu mio/io aAucepTaliiHuX pOOIT.
ABTOPOM YiTKO BH3HA4YEHO 00 €KT Ta MPeIMET OCHIKEHHS, HOr0 METY, TOYHO
copMyJIbOBAHO 3aBJIaHHS ocyiuKeHHs. B auceprariiHig poGOTI OMpalLLOBAHO |
3HAYHY KUIBKICTb JITEPAaTYPHHUX JUKEPEIT K BITYM3HSIHUX, TAK 1 3apyOKHHUX.
O6GIrpyHTOBAHICTh ~ HAayKOBMX  TI0JIOXKCHD i  BHCHOBKIB  3a0€31e4YeHO
BUKOPUCTAHHSIM Yy pOOOTI Ipailb BH3HAHHX BHCHHMA i baxiBLiB y ramaysi po3poOKH
MarepialiB i3 3aJaHMMU BJIACTHBOCTAMM, 3aCcTOCYBaHHAM J100pe ampoOOBaHHX

METOIIB Ta METOJMK OCIiDKEHHI Ta po3po0Ili BilaCHUX. Y poOOTI BUKOPUCTAHO
METOIU NOCJI1JKEHHS MEXaHIYHUX Ta crieraJibHux BJIACTUBOCTEM
(OKaIMHOCTIHKOCTI, POCTOCTIMKOCTI Ta TepMOCTIMKOCTI), IMITyJbCHHH METOA JUIA
RU3HAYeHHs KOe(QILIEHTY remrepaTypoIrpoBiIHOCTI, nubepeHIiHHOTepMIYHUH
aHasi3, MeTasiorpadiuHi JOCIIDKEHHS Ta 1H.

OGIrpyHTOBaHICTh OTPUMAHHUX pe3yJibTaTiB, HayKOBUX IIOJOXKEHE i BUCHOBKIB
TaKOX MiJTBEpUKEHA YCIIIITHOO arrpoballi€ro Marepialib nUcepTallil Ha YUCICHHHX
(haxOBUX HAYKOBMX KOH(bepeHLisX, B TOMY YHCII 1 MI>KHaApO/HHUX.

JlocTOBipHiCcTH Ta HAYKOBa HOBH3HA pe3yJbTATIB 10CIIKEHb

HaiisaroMmili pe3yJbTaTd AUCETPallliiHOl poboTH, SIKI B1I0OpaXaroTh HAyKOBY
HOBH3HY, HACTYIIHI:

Busnaueno XIMIUHHM CKiIaJ HHU3bKOJECTOBaHHA rpadiTH30BaHUX YaBYHIB 3
[I1IBUILEHAM BMICTOM KpeMHil0. 3acToCy BaHHs JIEryBaJIbHUX enemenTiB (Mo, Cr, Al,
Ni, Ti) y pi3HuX KoMOiHAIlsX Ta CTBKOCTSIX J03BOJTHIIO OTPUMATH IT1IBUIICHHS
TemrepaTypd [o4arky —(a3oBUX  [CPETBOPCHD, mo crpuse 30UIbILIECHHIO
eKCILTyaTalliHOro pecypcey MarepiajiB B yMOBax BIUIMBY [MUKJIIYHUX TEePMIYHHUX

HaBaHTAXXEHb.
ExcnepumeHmanbHO 6usHa4eHo IOKa3HUKH KApOCTIMKOCTI HHU3BKOJIETOBAHMX

rpadiTH30BaHUX YaBYHIB 3 iIBHUIIEHAM BMICTOM KPEMHIIO JUIS poOOTH B yMOBax

BIUIMBY LUKJIIYHUX TEPMIYHMX HABAHTAKCHD.
Bnepuie BUKOPHUCTAHO mocinoBHe 00poOeHHs (KOBLIOBE cujiikobapieM Ta

BHYTPIIIHBO(OPMOBE MargiesMicHEM — MoaMdikaropom)  plLAKOro  HaByHY 3
[IPUILBUALICHOIO KpHcTali3alieo y Gopmi iz 9ac KOHTaKTy 3 XOJIOAWIBHHKOM 13
ciporo 4aByHY TOBIIHHOIO crigku 30 mm. Lle 103BOJIMIIO OTPUMATH marepiaji 13



rpajiicHTOM MOpGOJIOT rpadiTOBMX BKJIIOYEHb, a CaMe Bil KYyJIACTOrO O
BEpMUKYJISIPHOTO Ta IepeX1Jl 10 IIacTHHYaCTOro rpadity.

Bemanoegieno, MO TIOCHiIOBHE OOpOOJIeHHs PO3IUIABYy HaByHY 3a0e31euye
3MiHYy KOeQILIEHTIB TeMITepaTypONpOBIAHOCTI 32 epepizoM BHJIMBKIB 3aJI€KHO BI/I
rpafiieHTy CTPYKTYpPH, IO CIPHUSE MiIBUIIEHHIO EKCIUTyaTalliHUX XapaKeTPUCTHK
MaTepiagy B yMOBax IHTEHCUBHOTO BILIMBY MUKTIYHUX TEPMIYHUX HABAHTAXEHb.

3HayymicTb OTPHMAHHX pe3yJbTaTiB UIsi HAyKH Ta MNPaKTHYHOTO
BHKOPHUCTAHHS

JlocmipKeHHs, fKI MPOBOAMIIKCI B pamMKaXx naHoil JucepTaliiHoi poOoTH,
BUPIIIUAIN  BaXXJIUBE HayKOBO-T€XHIYHe 3aBJaHHsi Y rajiysi BUpPOOHHIITBA
(hOpMOKOMILIEKTIB JIJisi BHTOTOBJICHHS CKJIOTAPH, 30KpeMa 3 PO3POOKH XIMIYHOTO
CKJamy Ta TEeXHOJIOTll BWILIABJISHHA BIUIMBKIB 13 JKApOCTIHKHX YaBYHIB 3

iIBHUIIEHAM BMIiCTOM KpEMHiIO, sKI MalOTh I'PaI€HTHY CTPYKTYpPy Ta BJIACTHBOCTI
Mo Tepepidy BHJIMBKA, 13 NMOKpAICHUMH TepMOMEXaHIYHUMH BJIACTHBOCTIMH, SIKI

3a0€31eYyI0Th 301JIbIIICHHS TPUBAJIOCTI eKCILTyaTalil GopM B yOMBaX IHTEHCHUBHOI 11

UUKJTIYHUX TEPMOMEXaHIYHUX HaBaHTAXKCHb.
[[paKTH4HA [[IHHICTH POOOTH MOJIAIrac B HACTYITHOMY .
1. 3ampornoHOBaHO XIMIYHI CKJIaju yaByHIB JUJIsi BMI'OTOBJICHHS BUJIMBKIB 3

[paJi€EHTHOIO  CTPYKTypoio I pobOTH B yMOBax  BIUIHMBY [[UKJITYHOT'O

TepMOMEXaHIYHOTO HaBaHTAKCHHA.
7 Bu3HaueHO KiJIbKICHUHM CKIIaJ 1HOKYJsiTOpa IJisi KOBIIOBOTO 00poOJIeHHS Ta

moaudikaTopa A BHYTPilIHEO()OPMOBOrO 0OPOOIIECHHS.
3. Ha ocHOBI pe3yJbTaTiB AOCII/DKEHB 3alpPOIIOHOBAHO TEXHOJIOTTUH] pIILIEHHS

BUFOTORJICHHS YaBYHHUX BHJIMBKIB 13 IPOrHO30BaHOIO rpagi€HTHOIO CTPYKTYPOIO,

110 3a6e31meuyoTh CTadlIbHICTh IPONeCy OTpUMAaHH CKJIOTApHOI ITPOTYKIILL.

4. Po3p0o06JieHO TEXHOJIOTII0 BUTOTOBJICHHS yaByHHUX 3aroTOBOK LA nieTalieu
hOPMOKOMIIJIEKTY ~ CKJIOTapHOro BUPOOHHMIITBA,  AKI  MarOTh [MOKpalleH]
eKCIUTyaTalliiHl ~ XapaKTePUCTHKH [IOPIBHSHO 3  @HAJIOIIYHOIO IMITOPTHOIO

IPOJIYKLIEIO.

[MoBHOTA BHKJAAY Ppe3yJbTaTIB qHcepTANIAHONO JOCAUIKEHHs  Ta

HAYKOBHX M0JI0’KEHb B OMY0/IIKOBAHKX NPALIX
3a TeMOIO jHcepTalii omy6iikoBaHo 9 pobit, i3 HuX 1 crarTd y HAyKOBO-

MepioAMYHOMY BHJIAHHI, SIKE BXOIHUTH JIO HAYKOMETPUYHOI 0asu Scopus, 4 ctarTl y
(haxoBUX BUAAHHAX YKpalHu, 4 myOuikanii y 301pKax MaTepianiB KOH(EpEeHIIH.
VyacTh 3100yBaua y poOoTax, sk orny0iKoBaH1 y CIiBaBTOPCTBI, 3a3Ha4YeHa B

nucepTall.



Anpobariis poGOTH: OCHOBHI HayKOBI IOJIOKCHHS Ta pE3yJIbTaTH JTOCJI1JIKEHD
nomnosianucs Ha 4 HayKOBO-TEXHIYHUX KOH(EepeHLI1X.

Ony6iikoBaHi MaTepiand MOBHICTIO BijoOpakaoTh 3MICT JMcepTaull Ta
BimmoBigaoTs BHMoram myHKTY 9 «llopsaaky NpHUCY/UKEHHS CTYTCHA JIOKTOpAa
bimocodii Ta ckacyBaHHs PIIICHHS pa3oBoi CIeliali3oBaHol BYEHO1 panu 3aKialy
BHILIOI OCBITH, HAYKOBOI YCTAHOBHM IIPO MPHUCYUKEHHS CTYICHI AOKTOPd dbimocodii»,
saTBepkeHoro [loctaHoBoro Kabinery MinictpiB Vkpaiau No 44 Bia 12 ciuns 2022

POKY.

[To puceprauiiiHiii poOOTI MOKHA 3pOOMTH HACTYIHI 3ayBAKEHHSI:

1. TIpu omnuci pi3HUX CIIOCOOIB 00poOKH HaByHy, sIKI OyiH BUKOPHUCTaH1 B
pobOTi, Macy IHOKYJSATOPIB Ta MoaudikaTopiB MMOJAHO Y BIACOTKAaX Bl MacH
prumiBka. OnHak Ha cTadll BUIUIABJISHHS Maca BWJIMBKA HIC HE € B1JIOMOIO, TOMY
6i1bII KOPEKTHO Oysio O BKa3yBaTH BIICOTKH BiJl Macu po3ruiaBy abo BiJ CyMapHOI

MAacCH BUXIJHHUX MaTeplalB.
2. B omnucl METOAWMKH BHU3HAYCHHS TEMIIEPATyPOITPOBIIHOCTI  IMITYJIbCHUM

MeTooM (po3aii 2.7.2) He BKa3aHO 9acTOTY ONUTYBaHHA kaHaiiB y omoul ALILL TiM
yacoM 4acTOTa OIMUTYBaHHsS CYTTEBO BIIMBAE Ha TOYHICTH BiATBOPEHHsI 3MIHH Y 4acl
BHUMIpIOBAHOT'O aHAJIOrOBOI'0 ITapameTpa i. BiAMOBIIHO, HA TOYHICTH, [TOBTOPIOBAHICTD

Ta BiATBOPIOBAHICTH pe3yIbTaTiB BUMIPIOBAHHS.
3. V po3auil 2.8 3a3HAa4€HO, LIO OLIHIOBAHHS TOYHOCTI OTPUMaHUX JaHHX

[pOBEJICHMX EeKCIIEPMMEHTIB BH3HA4CHO 30KpeMa 34 BIIHOCHOIO  TNTOXHUOKOIO
puMiproBaHHs. OJHaK Y po3jinax 3 Ta 4 HeEMae k0HO1 1H(hOopMaLll CTOCOBHO
BeJIHYMHUA OOYHCIICHUX 3HaUYeHb TOXUOKH.

4. TTo TekcTy AMCepTaLil MPUCYTHI TexHiuHi Ta ApyKapChKl TIOMHUIIKH.
BomgHodac, BapTO BIA3HAYUTH, IO 3a3HAYEeH] 3ayBaKeHHS Ta HEJIOJIKH HE

JMEHIIYIOTh BUCOKHMH HAayKOBHH piBeHb JIMCEPTaLlIHHOI poboTu 3100yBaya Ta HE
RIUIMBAIOTH Ha 11 3arajJibHy MO3UTUBHY OLIHKY.

BHCHOBOK NPO AHCepTAliHHY poOOTY
BigmiueHi HemONIKM Ta 3ayBaXKeHHs, SKI Oyl BUCIIOBJIEHI 11010 OKPEMHMX

acrekTiB poOOTH, HE BIUIMBAIOTH Ha sara/ibHUI HAYKOBHI piBeHb Ta BaXIIMBICTH
NOCHIKEHb, MPEICTaBICHUX Y muceprauii. JlucepTaliina poooTa A.l. YCTUMEHKO
na TeMy «TexHomnoris BApOOHUITBA YaBy HHUX BUJIMBKIB 3 I'PaJlEHTHOIO CTPYKTYPOIO
ra BJIACTMBOCTSMH» BHKOHaHa Ha BHCOKOMY HAyKOBO-TEXHIYHOMY piBHI 1 €

CAMOCTIMHMM Ta 3aBepIICHUM HAayKOBHM JIOCII/UKEHHSIM Ma€ aKTyalbHy teMmy. BoHa
Mae 3HAUYHMM OOTeHIan I IOAaJIbUIMX NOCiDKEeHb, CIPSMOBAaHUX  Ha



BJIOCKOHAJIEHHS TEXHOJIOrll BHUIOTOBJICHHA eeMeHTiB  (POPMOKOMIUIEKTIB, Ta
0e3CYMHIBHO Ma€ MPAKTUIHY [HHICTH JUIs BITYM3HSAHUX BUPOOHHKIB CKJIOTapH.
Jucepraiiiiina pobdoTa BiaMoBimae BMMOraM myHKTiB 6, 8 Ta 9 «ITopsaky
MPUCYIDKeHHs CTyINeHs JIOKTOpa dbisocodii Ta CcKacyBaHHS pillleHHs. pa30BOl
crelianizoBaHOi BYEHOI paiad 3aKjiajy BHILOI OCBITM, HAyKOBOl YCTaHOBHM IIpO
IPUCYDKEHHs CTYTEHs TOKTOpa dbimocodii», 3aTBEP/KEHOTO [Tocranosoro KaOinery
MinictpiB Ykpainu Ne 44 Bix 12 cignst 2022 poky, a il aBTOpKa Y CTUMEHKO AniHa
[BaHiBHA — 3aCJIyrOBY€E Ha MPHUCYDKEHHS 1 HAyKOBOTO CTYICHA nokropa dinocodii B
raty3i 3HaHb 13 «MexaH14Ha i HoKeHepis» 3a creliaabHICTIo 136 «MeTanypris».
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