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3 npotokony Ne 1 Big 27 ciyHa 2021 p. 3acigaHHa HAayKOBOro ceMiHapy 3a HayKoBUMU
Hanpamamu «dPisuka MiLHOCTI Ta NNACTUYHOCTI MeTaniB i CnnasiB»
i k<ATOMHa DygoBa MeTanis Ta retepodasHnUX CUCTEM Ha X OCHOBIY»
[HCcTUTYTY MeTanodisuky im. [.B. Kypatomosa HAH YkpaiHu

BEYIIN MPUCYTHI:

CNYXANN:

MPUY OBIrOBOPEHHI
MATAHHA 3AOATIN:

yneH-kop. HAH Ykpainu TatapeHko B.A., o.d.-m.H. ®ipctos [.C.,
a.d.-m.H. JlisyhoB B.B., a.p.-m.H. Hocenko B.K. g.d.-m.H.
LLveaHtok B.M., a4.d.-m.H. ®inatos O.B., a.T.H. Mapkoscbkun [1.€
a.d.-m.H. Mopatwok Bb.M., g.d.-m.H., npodp. Pyor O, O.TH.
TenboBud PB., g.d.-m.H., npod. Kotpeyko C.O., A4.p.-M.H., Npod.

- Bacunbes M.O., a.db.-m.H. BonoceBuy M.HO., 4.T.H. Yepenosa T.C.,

A.d.-m.H. CaeBakiH [A.I, a.d.-mH [Hextap O.d., o.d.-m.H.
Moropenos O.€., A.cb.-m.H. PagyeHko T.M. Ta IiHWI HayKoBI
npauiBHMKK IHCTUTYTY, 3aranom 50 ocib .

aonosigb M.H.c. IHCTUTYTY MeTanodisuku im. [.B. Kyparomosa HAH
Ykpaihn Opuwmya [deHuca BiktopoBnya 3a wMarepianamu
aucepTadinHoi poboTtn “©asoBi Ta CTPYKTYpPHI NEpPeTBOPEHHA MNpwu
aKTMBOBAHOMY BOAHEM CUHTE3i CnnaBiB Ha OCHOBI LMPKOHIKO',
npeactaBneHoi Ha 3400yTTS  HayKoOBOro CTyMeHd  [oKTopa
dinocodii i3 cneuianbHocTi 105 — npuknagHa Qisvka Ta
HaHoMaTepianu

yneH-kop. HAH Ykpaiun Tatapexko B.A., o.d.-m.H. @ipcTos [.C.,
A.d.-m.H. ®inatos O.B., a.d.-m.H. Bonocesun4 .10, a.d.-m.H.
LWneaHtok B.M., npod. Kotpeuko C.O., a.d.-m.H. Mopgatok B.M.,
A.d.-M.H. PagyeHko T.M.

UYneH-kop. HAH YkpaiHu TaTtapeHko B.A.

LUlo Bu maeTe Ha yBasi nig TEPMIHOM «IHTErpanbHICTbY, AKNA TaKoX 3yCTpidaeTbcsa y Bac Ha

20-omy cnangi?
Opuwuny [.B.

Y naHoMmy BUNaAKy Lien TepMiH, o3Havae 30epexeHHs LiniCHOCTI CnpecoBaHol cuctemu.
YneH-kop. HAH Ykpainu TatapeHko B.A.

Yomy BK BUKOpUCTOBYETE AaHui TepMiH? Moxe 3posyminiwie Byno 6 «CyuinbHICTbY 4K

KUINBHICTE» CUCTEMN.

Opuwiny [1.B.

Balue 3ayBakeHHS OLUINbHE, A MOro Bpaxy'o.



YneH-kop. HAH Ykpaiiu TatapeHko B.A.

Y MeHe TakoX NUTaHHsS Ao 7-ro crnangy. Ake 3HaYeHHS Mae Bupas A8 NPY>XXHOT eHepri’?
Opuuwuy A.B.

Mogynb KOHra y rigpuay LMpPKOHIto i rigpuay TUTaHa pisHuin. 3okpema, y rigpuay tutaHy
moaynb KOHra 3Ha4yHoO MeHWWiA. BHacnigok uboro Nae MeHLe HaKoMUYEHHS MPYXXHOT eHepril
Npu npecyBaHHi. | AaHoT eHepril HeJoCTaTHLO AN NOPYLUEHHA LifiCHOCTI cnpecoBaHoi
cuctemu. Y rigpuay LUMPKOHIit0 Mogynb OinbLuni i, BignoBigHO BinbLua eHepria Hakonu4yeTLCH
Npu npecyBaHHi YacTMHOK. BHacnigok Yoro cunu 34enneHHs LMPKOHIEBUX YaCTUHOK
HEeOCTaTHBLO ANA 30epeXXeHHs LiniCHOCTI CnpecoBaHoi cuctemu, TOMy BiOyBaETLCA
30iNbLUEHHS NiHINHKMX PO3MipiB Ha novaTky Aecopbuii BOAHIO.

UneH-kop. HAH Ykpainu TaTtapeHko B.A.

Yomy Ans nopiBHSIHHS ABOX riApWAIB METanis BM BUKOPUCTOBYETE TiNbKN NPYXKHIA BHECOK Y
BHYTPILLHIO eHeprito? 34aeTbCsl, TaM He TiflbkvM BOHA Ai€ NPy CTUCKaHHI O4HOrO rigpuay 4u
IHLLIOTO.

Opwwiny 1.B.

3BuyaiiHo, icHye H6araTo chakTopiB BMMMBY, MPOTE NpY AaHUX TemnepaTypax OCHOBHWUI BHECOK
Bigirpae came npyxHa eHepriq.

O.db.-m.H. DipcToB I.C.

AK BiOOMO, y rigpuai LMPKOHItO i rigpuai TUTaHy BigdyBarTbcsa ha3osi NnepeTBopeHHsA. Hu
MoXe icHyBaTu 6eTa dasa LMPKOHIto 3a JaHUX YyMOB?

Opuwuny O.B.

Y umMpkoHito nicnsa gecopbiuii Wwe He BigbyBaeTbca anbda-beTta nepeTBOpeHHd, ToMy AaHe
hasoBe NepeTBOPEHHA He Aae Bknag y ob’eMHi echekTn npu HarpiBaHHI.

O.d.-M.H. PipcToB I.C.

Min yac cTuckaHHs, aedopmaLlii MOXNUBO 3CyHynack TemnepaTypa anbda-dteta
NepeTBOPEHHS Y rigpuai LMpKoHito. Yu cnoctepirany Bu aaHnii ecexT?

Opwuwuy [1.B.

Hi, Takoro edekTy HeMae nNpu AaHnX yMmoBax KOMMNaKTYBaHHSA Ta CUHTESY.

0.d.-Mm.H. PipcToB I.C.

FAK BiOMO, Yy NPUCYTHOCTI BOLHIO AaHi eheKTu NocumThes, Wo By moxeTe ckasatun?
Opuwny 1.B.

Micns koMnakTyBaHHA 36epiraeTbCa BUKMOYHO rigpugHa dasa, 4nsa nofidHnx dasosux
nepeTBopeHb NOTPIOHI WwaneHi Tuckn. A Mu niggaesanu matepian Tuckam 650 Mlla.
O.d.-Mm.H. DipcToB I.C.

Yu 36epiraeTbcs crexiomeTpis 100%, ym icHye obnacTb rOMOreHHOoCTI?

Opwuuwiny 1.B.

Hesenvka obnacTb rOMOreHHOCTI iCHY€e, MY NpauoemMo nuLle B obnacTi rigpuay.
UneH-kop. HAH YkpaiHu TatapeHko B.A.

Yu MOXHa HEXTYyBaTK XiMIYHUMWN NEPETBOPEHHAMM Nifg Yac gecopbuii BogHw0?

Opuwuy [.B.

Mwn He HexTyemMO UM BHeECKOM. [1poTe, Ha noYyaTKoBOMY eTani nepeTBopeHb He
BiaOyBaeTbcs. Takox Oyno nopiBHSAHO (ha3oBi NepeTBOpPeHHs, Lo BiAbyBatoTbCA Npu
Aecopbuii BoAHI0, 3Ha4eHHa moaynsa KOHra, a Takox xapakTepucTukmn obox rigpuais. [aHi
pesynbTaTi AeTanbHO BMKNaAeHo y MaTepianax guceprauiiHoi poboTu.

YneH-kop. HAH Ykpaiuu TatapeHko B.A.

MuTtanHsa go 1-ro cnangy. CkaxiTe, NnpeacTaBneHa Ha3ea AncepTauinHol poboTtu
3aTBepakeHa odiliiHO K TeMa BaLloi AucepTauinHoi poboTn?

Opuwuny [1.B.

OdiuinHo e Hi.

YneH-kop. HAH Ykpainu TatapeHko B.A.

Aki € 3MiHM Y Ha3Bi poOOTU y NOPIBHAHHI 3 TUM, L0 Oyno 3aTBEpAXEHO Ha 1-Lomy pou
acnipaHTypmu?
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Opwuuwny A.B.

Ha 1-womy poui Tema pobotu Byna nos’sisaHa 3 LOCNIOXKEHHSAMU LUMPKOHIEBUX CNNaBiB Ta
BiHapHOT CUCTEMU LIMPKOHIA-TUTAH.

YneH-kop. HAH YkpaiHu TatapeHko B.A.

Y sragyBanocd y Temi Npo BNAMB BOAHIO?

Opuwuy O.B.

Tak, My 3aBXM BUKOPUCTOBYEMO rigpuan MeTanis.

O.cb.-M.H., npod. KoTtpeuko C.O.

CTOCOBHO NOPIBHAHHA AedopmaLlii BONMOYIHHAM i KpyYEHHAM Mif, TUCKOM. Y1 He 3MIHIOETHCA
dhasoBuiA cknag BHaAcnigok gaHnx oopobok?

Opuuwny [.B.

[Mpn pedopmadii BONoYiHHAM dha3oBuil cKnag, 3MIHIOETBCA, YTBOPHOETLCA oMera asa, a npu
Aedopmallii KpydeHHS nig TUCKOM — MaTepian 3anuuaeTbest ogHoda3HuM OeTa cnnaBom.
O.¢.-M.H., npod. KoTpeuko C.O.

A 4um Bu ue nosicHioeTe?

Opwuwuy A.B.

KoHKpeTHO MU LIbOro aBuLLa He JoCnigKyBanu, npoTe BoHO dyae Ginblu AeTanbHo
pocrnigpkeHe pasoMm 3 rpynoto npodecopa berirenbsimepa.

O.¢b.-M.H., npod. KoTpeuko C.O.

3BEPHITb yBary Ha TPakTOBKW, OCKINbKM NpU AaHUX (Pi3HUX) TMnax obpobkn MOXyTb
BiabyBaTuncs pisHi TUNK gedopmadiii.

Opuuwny O.B.

Hsakyto 3a Balwe 3ayBaxeHHs, BOHO bByae BpaxoBaHo.

O.¢.-M.H., npod. KoTpeuko C.O.

HacTynHe nuTaHHA CTOCYETbCA BUKOPUCTaHHA Bawwmx maTtepianis. BoHU BUKOPUCTOBYOTLCS |
ANa MeguunHn | Ana agepHoi eHepretuku. CTOCOBHO MeauumHn. B meanuuHi ocHosHa
npobnema — e 3MeHLUEeHU Moaynb NPYXHOCTI. Ha CKinbkn MakcumMmarnbHO BU MoXeTe
3MEHLUUTU MOAYIb NPYXXHOCTI NpeACcTaBlNeHnX CnnagiB y NOPIBHAHHI i3 3BUYaHUMu?
Opwuwuy [1.B.

Y poboTi 6yno nopiBHsaHO abcontoTHO Be3nopucTi cnnaen (Moaynb KOHra akux npubnunsHo 62-
72 ['T1a) Ta nopucTi (nopsagky 55-56 MT1a).

O.d.-M.H., npod. KoTpeuko C.O.

CTtocoBHO UuMpkoHieBux cnnasie Ana obonoHok TBESiB. [ns matepiany 060n10HOK OCHOBHA
BYMOra — NpOoTUAIA POo3nyxaHHI0. A po3ymito, Lo Yy Bac He Byno 3amoru ix onpomiHtoBatu, Bu
npobysanu oUiHUTU NPOTUAII0 PO3NYyXaHHIO OaHMX cnnaeiB? Akui cknag cnnaey byae kpalle
cnpuaTU po3nyxaHHio? Moxe BaLui kKonerun 3 Xapkoa SKiCb LOCMIOXXEHHSA npoBoanIn~?
Opuuwny O.B.

Ak BigoMO, AaHi TMnNK cnnaeiB NPOTUAIKTbL PO3MyXaHHK Mig Yac ONPOMIHEHHS, NPOTE Takux
AOCnigKeEHb MU HE NPOBOAUIIN.

O.c¢.-M.H. BonoceBuy I.1O.

CkaxiTb 6yab nacka, Bu gocnigxxysanu BNnMB KinbKOCTI rigpuais eneMeHTiB Ha
NOPOYTBOPEHHA?

Opuuwny [1.B.

[Ans cnHTesy faHux cnnasie 6yno BUKOPUCTAHO TiNbKW MigpuaHi NOPOLLKK, WO Aae 3Mory
3HAYHO 3MEHLUUTU NOPUCTICTb.

O.¢.-M.H. LLUuBaHok B.M.

[Ans annatoMeTpudHNX SOCniAXeHb BU BUKOPUCTOBYBASM NOPOLLOK YN NUTUN maTepian?
Opwuwny [.B.

Byno BuKopncTtaHO KOMMNAKTOBAHWIA MOPOLLIOK.

O.¢.-Mm.H. LuBaHok B.M.

Ak 3anexaTb 06’eMHI edhekTu Big po3mipy YaCTUHOK?




Opwuuwiny [.B.

Y Mexax po3MipiB YaCTUHOK, SKi BUKOPUCTOBYBaNMUCh AN CUHTE3Y, BIOMIHHICTL 06 eMHUX
edekTiB MiHiManbHa.

O.d.-m.H. PagyeHko T.M.

Bu ckasanu, Lo 3HWKEHHS NOPUCTOCTI MOXHA OCATHYTU LUNAXOM 3BinbLUEHHS BMICTY
NiHinHKMX gedekTis. Yn BiabyBaeTbCA BUrpaLl y O4HMUX BNACTUBOCTAX i NporpaLl y iHLnX,
OCKIfIbKW BiJOMO, LLO NYCTUHA rpaHuLlb 3€pEH CUMBHO BMMMBAE HE NMULLE Ha MeXaHidHi
BNacTMBOCTI, @  Ha pAQL iIHLWMX BNACTUBOCTEN, 30KpeEMa Ha TENMOBI Ta eNeKTPUYHI,
NOripLUYyO4YM OCTaHHI.

Opwuuwny [1.B.

Tennosi N enekTpUYHI BNACTUBOCTI MW He JOCHiZXKyBanu, OCKINbKNA BOHW HE NPEeACTaBNSoThH
LikaBoCTi y AaHux cnnasax. [TpoTe sKLo BM roBOpMTE NPO BUrpaLLl Y OAHUX BNACTUBOCTAX |
nporpatu y iHLWKX, TO AK yXe Byfo ckasaHo My BUrpaemMo y TBEPAOCTI, ane nporpaemo y
3HayeHHAX moayn4a KOHra.

O.d.-m.H. Mopgrok B.M.

Y meHe nutaHHsa o 15 cnangy. Yomy Baww cnnas Zr-1Nb mMae BULLI MexaHiyHi BnacTuBocTi?
TyT Takox Npauloe MexaHismMm OYULLIEHHS Bif, KUCHIO SIK ANs TUTAHOBUX CMaBiB, YU 3MILHEHHS
BiAOyBaEeTLCA 3@ PaxyHOK 3aMuLLKIB KMCHIO? 30KpeMa Mexa MMMHHOCTI - BOHA 3Ha4YHo BuLLA.
Opuwiny 1.B.

Mwu BBaXkaeMo, LLO BULLI MEXaHi4Hi BNACTMBOCTI NOB’A3aHi 3 MEHLLIOK [0t Nop, WO CyTTEBO
BNNMBaE Ha NNacTUYHICTb, ane 3 iHworo 60Ky ANCnepcHiCTb NNacTVH anbda das3n Takox
crnpuse 3MiHi MexaHIYHUX BNacTUBOCTEN ONS AaHUX CrraBsiB

O.d.-M.H. Mopgtok B.M.

Yu € y Bac AaHi CTOCOBHO KiNbKOCTI KUCHIO ¥ CUHTe30BaHUX Bamu cnnasax. [o Ta nicns
Aedopmadyii.

Opwuuwny [1.B.

[AKylo 3a YTOYHEHHS, ane Ha xanb AaHVX LWoAo0 BMICTY KUCHIO HEMaE.

O.d.-m.H. PinaTos O. B.

Axumun MeTodamu BU JocnigKysanu andysiiHi xapakTepucTmkmn?

Opwmuwny [.B.

[AundpysiiiHi BNacTMBOCTI AN OKpEMUX eneMeHTIB Bynu B3ATI 3 NiTepatypHUX AaHuX.

YXBANUNNA: MNpUAHATM pilleHHA CTOCOBHO AucepTauiiHoi poboTu M.H.C. IHCTUTYTY
meTtanodisuku im. I.B. Kypatomosa (M. Kuie) Opuumya [.B. y HacTynHomy
hopMynoBaHHi:

1. AKTyanbHicTb TEMM Ta ii 3B’SI30K 3 NJIAaHOM OCHOBHMUX HayKOBO-AOCHiIAHUX PODIT

LINpKOHiii Mae BMCOKY MILHICTb Ta KOpPOSiliHy CTiliKiCTb, NOr0 aToMu XapakTepusayioTbCs
ManuMm nonepevyHuM nepepizoM MOrfNHAHHA TEMNMOBUX HEWTPOHIB, WO pobuTh ueil mertan
HEe3aMiHHUM AN BUKOPWUCTAHHA Yy SAOEPHIA EeHepreTuui sK KOHCTPYKUIMHWA maTepian.
30Kpema, o-CrsiaBu LMPKOHII0 feroBaHi He3Ha4YHOoK KiMbKiCTIO onoBa Ta HIOBio LUMPOKO
3afiAHi AnA BUIOTOBMNEHHS Tennosuginstouux enemedTis (TBEJIiB). 3asaskyn  Bucokin
KOPO3iiHIN CTINKOCTi Ta BI0CYMICHOCTI LIMPKOHIN B 3HaYHII KifIbKOCTI TaKoX BXOAUTL A0 PALY
B-cnnasis i3 3HWXeHUM modynem HOHra Ans MeguyYHOro BUKOPUCTAHHSA (CUCTEMMW NeryBaHHs
Zr-Ti-Nb, Ti-Nb-Zr-Ta, AKi LUMPOKO BUKOPUCTOBYOTLCS AN BUTOTOBMNEHHS iMNNaHTaTiB).

lNpoTe, BUCOKa aKTMBHICTL NOBEPXHI LIMPKOHItO [0 KUCHIO CYTTEBO YCKMAAHIOE TEXHOMOTII
OTPMMaHHA CnfaBiB Ha WOro OCHOBI. TpaguuiiHO, OTPUMaHHA HEOoOXigHWX CTPYKTYPHO-
hazoBux cTaHiB Ta, BIANOBIAHO, KOMMMEKCY i3UKO-MEXaHIYHUX XapaKTEpUCTUK OaHUX
MaTepianiB 4OCAraeTbCA 3a AOMNOMOrol0 CKNaAHMX i BUCOKOBAPTICHMX TEXHOSOrIN BaKyyMHOrO
mTTA Ta TepMoMexaHiyHoT 0BpobkM 3NMBKIB, WO 3HAYHO MiABULLYE COGIBAPTICTL KIHLEBOro
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NPOAYKTY, OCOBNMBO BpaxoBytUM CyTTEBI BTpaTW Marepiany npu nepepobui 3nuBKiB vy
BUpobu HeobxigHoi hopmu. Lia npobnema Bumarae po3pobku HOBMX METOAIB BUTOTOBMEHHSA
cnnaBiB Ha OCHOBI LUPKOHItO, WO 3abesnevartb CTBOPEHHA HEOOXiAHWX hasoBUX CTaHIB,
MIKDOCTPYKTYPU Ta KOMMMEKCY XapakTepUCTMK BIAHOCHO MPOCTUMU  TEXHOMOrYHUMY
nigxogamu. [lepcnekTUBHMM LWINSAXOM ANA BUPILLEHHA AaHOi Npobremu € BUKOPUCTaHHSA
MOPOLLKOBUX METOAIB BUIOTOBMEHHA cnnasiB. [lOpOLIKOBMI MigXig, OKPIM  3HWKEHHSA
cobiBapTOCTi, Mae CyTTeBI nepeBarv 3 TOYKU 30pYy KOHTPOSMKO PO3MIPIB 3epHa, YHWUKHEHHA
cerperauii enemMeHTIB Ta MOKpaLUeHHS OOHOPIAHOCTI CTPYKTYpU Mpu HeOOCTaTHIN B3aeMHIn
PO34YMHHOCTI KOMMOHEHTIB cnnasiB. [1pyn HeobXigHOCTI, LUeln MeTod BUTOTOBMEHHA [O3BONAE
perynioBatn 06’eM nNop B CUHTE30BaHMX cnnasax (NiABULLEHWA BMICT NOP € KOPUCHUM ANA
3HWKeHHs moayns KOHra martepianis MeanyHWX iMNnaHTaTiB | ANS Kpawoi iX iHTerpauii B
BionoriyHi TKaHMHW, NPOTE MNOPU 3HUXYIOTb XapakTEPUCTUKM MILHOCTI Ta NnacTuYHoCTI). Tomy
CTBOPEHHSA BaxkaHUX ha3oBO-CTPYKTYPHUX CTaHIB i3 KOHTPONIbOBAHUM BMICTOM MOpP B Cnnasax
LUUPKOHIO, CUHTE30BaHMX 3a MOPOLUKOBUMMK MigxodamMu, € BaXKMMBOK HAyKOBOK Ta
NPakTU4YHOK 3ajadeto. BupiweHHs paHoi 3agadi Bumarae po3pobky  di3VYHUX OCHOB
KEepOBaHOro BMfIMBY Ha CUCTEMU MOPOLLKOBUX YaCTUHOK ANs akTuBaLUil NpoueciB ixX CniKaHHA
Ta NepeTBOPEHHS B OOHOPIOHI CNnaBu LMPKOHIK i3 3a4aHOK MIKPOCTPYKTYPOK Ta (hasoBum
CKrnagom.

B IHcTuTyTi ™MeTtanodisvkm im [.B.Kypgtomosa nig kepiBHuutBom akagemika HAH
Ykpainm O.M.IBacuwnHa paHiwe 6yno po3pobneHo HOBMI MigXid, WO BUKOPUCTOBYE BOAEHb
K TUMYaCOBUI NeryBasibHUN eneMeHT 40 MeTaniB Ans akTueauii npoueciB CUHTE3Y ChniaBiB
3 6araToOKOMMNOHEHTHNX MOPOLLKOBUX cUCTeM. Ha npuknadi CUHTe3y TUTAHOBMX cnnagis Oyno
[OBEAEHO KOPUCTb BUKOPUCTAHHSA MiApuay TUTaHy Ans akTuBauil ANdy3inHO-KOHTPONbOBaHWX
NpoueciB ChikaHHA Ta roMoreHisadii CUCTEM MOPOLUKOBMX YaCTMHOK Ta OOCSTHEHHSA BUCOKMX
MeXaHI4YHUX XapaKTepucTUK CUHTe30BaHUX cnnasiB. [li3Hiwe 6yno BCTAHOBMEHO, O OCHOBHI
di3nyHI MexaHi3Mu | nepeBaru BKasaHOro rigpuaHoOro nigxody € cnpaBeanuBumun i npu
BMKOPUCTaHHI Tigpuay UUWPKOHIlO Ans cuHTe3y cnnagiB. [lpoTe, 0cobnmBOCTI CUHTe3y
LMPKOHIEBMX CNMaBiB Ta BMIMB BOOHKO Ha Mnpouecu XiMiYHOI romMoreHisauii 1a aktusauil
CrikaHHs CUCTEM YacTMHOK Ha OCHOBI MOPOLUKY rigpuay UMPKOHI0, a TakoX (a3oBux
NepeTBOpEeHb Ta eBOMoLiT MIKPOCTPYKTYPM Nig Yac chopMyBaHHA cnnagiB He Dyno AeTanbHO
pocnigxeHo. Ockinbkn yci BkasaHi 0coBNMBOCTI NPOLECIB CUHTE3Y CYTTEBOK MIPOID 3anexaTh
Big XiMIYHOro cknagy cnnasiB, LLO CMHTE3YHTbCA, Ta CKNaay CTapTOBMX MNOPOLLKIB, HEODXiAHO
BCTAHOBMWTM 3arafibHi 3aKOHOMIPHOCTI BNMVBY AoAaBaHHSA 0OpaHnx nerysanbHUX YacTUHOK [0
MOPOLLIKOBOTO riapuay LUMPKOHIO Ha npouecu cuHTesy cnnasiB. CTBOPEHHS 3a MOPOLLKOBUM
rigpngHum nigxogom cnnaeiB Zr-1,5Sn 1a Zr-1Nb ana notpeb spgepHoi eHepretuku Ta
cnnasiB cuctemn nerysaHHa Zr-Ti-Nb anga MeamyHoro BMKOPUCTAHHS 3 KOHTPOIbOBaHUMY
ha3oBMM CTaHOM, MIKPOCTPYKTYPOO i 06'€MHMM BMICTOM Mop ANA LOCATHEHHA HeOobXiAHOro
KOMMneKkcy i3anKo-MexaHIYHUX XapaKTepUCTUK BUMAarae AeTanbHOr0 Po3yMiHHA MpPOLECIB |
MexaHi3MmiB, WO 3abesnevyartb akTMBOBaHE NEPETBOPEHHS reTepPOreHHUX CyMillen Ha OCHOBI
rigpugy UMPKOHIO Yy ChnnaBu BIAMOBIAHOMO cknagy, Ta METOAIB KepOoBaHOro BAMAMBY Ha LU
npouecu 3 MeTow iX akTmsauil Ta YTBOPEeHHs BakaHuX CTPYKTYpHO-ha3oBUX CTaHiB ANA
3abe3neveHHss OaxaHoro KOMMIEKCY XapakTepUCTMK. BupilleHHs BuMUleBKasaHWx 3agad
BM3Ha4Yae akTyanbHICTb TEMU A4AHOMO AOCHIOKEHHS.

3B'A30K _po60oTU 3 HAaYKOBMMMU Nporpamamu, rnjiaHamu, Temamu. [locnigkeHHs,
pesynbTaTh AKX BUKNageH y AncepTtauiHin poboTi, BUKOHYBanuCh y BiaAini diavkn MiLHOCTI
| NNacCTUYHOCTI HEeromoreHHnx metanesux martepianis (60) IHcTUTYTY mMeTanodisukn im. 1.B.
Kypgtomosa HAH VYkpaiHu 3rigHO 3 iHAMBIQyanbHUM nfnaHoMm poboTu auncepTaHTa. BoHu
Y3roAXKYIOTbCS 3 HAYKOBMMUW Hanpsmamu Bigginy Ta MatTb 3MICTOBUM 3B'A30K 3 TEMATUKOKO
AepXOMKETHMX HAayKOBO-A0CNigHUX poBIT, AKi dhiHaHcyoTbes HAH YkpaiHu:
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- «®da30Bi Ta CTPYKTYpPHi NEPETBOPEHHS B HErOMOrEHHUX TBEPAUX PO3YMHAX HA OCHOBI
meTanis IVB rpynu, wo KOHTPonoTbCa ANdy3ieto eneMeHTIB 3aMilLEHHS | BTINEHHAY
(2012-2017 pp) Ne gepx. peectpadii 0113U000030

— «biocymicHi Hn3EKOMOAYNBHI cnnaeu cuctemn Zr-Ti-Nb Ta TexHonoris BUrOTOBINEHHS 3
Hux imnnaHTaTie» Ne gepx. peectpauii 0117U006299

— «Pospobka BMCOKOMILHMX cnnaBsiB BioMeanYHOro Npu3HayYeHHs Ha OCHOBI cuctemu Ti-
Zr-Nb WwnsxoMm [oOaTKOBOrO neryBaHHSA TaHTanoM Ta  IHWUMKM  BiOIHEPTHUMY
enemMeHTaMmm Ta EeKOHOMIYHMX MeTofiB iX oTpumaHHa» Ne pgepx. peectpauil
0118U006407

MeTta pocnigpkeHHa — BcTaHoOBREeHHs 3aranbHUX 3aKOHOMIPHOCTEW CUHTE3Y ChnaBiB

LMPKOHit0 3 BAaraTOKOMMNOHEHTHUX CUCTEM HaBOAHEHWUX MOPOLLKIB, Ta (PaKTOPIB | MEXaHI3MIB
BNAUBY Ha MPOLIECU CUHTE3Y AN OTPUMAHHSA CTPYKTYPHO-hA30BUX CTaHIB, DI3UKO-MEXaHIYHI
XapaKTEPUCTUKN SKUX OOCTaTHI ANA NPpakTU4HOro BUKOPUCTaHHS.

Y BiANOBIAHOCTI 4O NOCTABNEHOT METU OCHOBHUMU 3aBAAHHAMU pobOTH €:

1. BcTtaHoBUTM ocobnumeocTi ¢a3oBuX NepeTBOpeHb, MpoueciB XiMIYHOT roMoreHisadi,
€BONMoLii  MOPUCTOT CTPYKTYpPU Ta MIKPOCTPYKTYpPU T[ETEPOreHHNX CUCTEM Ha OCHOBI
MOPOLLIKOBOTO Figpnay LMPKOHIK Npu X NepeTBOPEHHI B CNiaBu BU3HAYEHOTO CKNagy.

2. BctaHoBUTK 3aranbHi 3aKOHOMIPHOCTI 00’eMHUX edpeKTiB, B TOMY YUNCHI, BUKITUKAHMX
fecopbuieto  BOAHK, MpU  BakKyyMHOMY CriKaHHI reTeporeHHUX Cymillein HaBOAHEHUX
MOPOLLIKIB, B 3aNEXHOCTI Bif 3aranbHOro XiMiYHOro cknagy cuctemMm YacTUHOK.

3. BusHaumtn isnyHi daktopu Ta MexaHiaMy BRAMBY Ha npouecu OopMyBaHHA
ha30BO-CTPYKTYPHUX CTAHIB CUHTE30BaHUX CMMaBiB 3 METOK OTPUMaHHA asoBo, XiMIYHO 1
CTPYKTYPHO OOHOPIgHMX MaTepianiB 3 MiHiMi3oBaHUM (abo perynboBaHM) 06'€MHUM BMICTOM
nop.

4. BcrtaHoBuUTM BMNMB COPMOBAHUX MNpU CUHTE3I (Pa30BO-CTPYKTYPHUX CTaHIB
LIMPKOHIEBMX CMaBiB Ha X OCHOBHI MeXaHIYHi BNacTUBOCTI.

5. Hocnigutn noTteHuian gogaTkoBoro pedopmauiiHOro BRNMBY Ha MoAaudikauito

2. OcobucTu BHECOK aBTOpa B ogepXaHHA HaYKOBUX pe3yNbLTaTiB

OCHOBHI ekcnepuMeHTanbHi AaHi gaHoi pobotu 6yno oTpumaHo 3g0byBavem ocobmcTo abo
3a be3nocepenHbOI NOro yvacTi. 3okpema, HUM NPOBEAEHO: aHani3 niTepaTtypHUX AaHux,
PO3POOKY METOAUKN NPOBELEHHSA EKCNIEPUMEHTY, NiArOTOBKY eKCnepMMeHTanbHX 3paskis,
ANNaToOMETPUYHI OOCIIOXKEHHS, MeTanorpadiyHi 4ocnigKeHHs, BUMIptoBaHHA moayns KOHra
Ta TBEPAOCTI CUHTE30BaHMX CNnagiB. 3 HAyKOBMM KepiBHMKOM Byno cdhopmMyrnboBaHO METY,
NMOCTAHOBKY 3ajadi, METOA0NOri0 NPpoBeAEeHNX OOCNIAXKEHb, a TaKoXX 0OroBOpeHo
iHTepnpeTaLito OTPMMaHUX eKCNepuMeHTarnbHMX pesynsTaTie. 3400yBad, AK CniBaBTop,
npuiiMaB akTUBHY y4acTb B HAMMCaHHI cTaTel 3a pesynsrataMmu NpoBeaeHnX AOCTIIKEHD.

3. CTyniHb AOCTOBIPHOCTI pe3ynLTaTiB, 06r'PYHTOBAHICTHL HAYKOBUX NOJOXEHb Ta
BUCHOBKIB, cchopMynbOBaHUX B AucepTrauii

OpepxaHi B poboTi pesynstatn € 4OCTOBIPHUMM, L0 OOYMOBMEHO BUKOPUCTAHHAM ANA
BUPILLEHHA  MOCTaBMEeHWX 3ajad  pi3HUX  Qisn4HUX  MeToAiB  AOCHIKEHHA,  AKi
B3aEMO/OMNOBHIOWTL Ta 3abe3nevyloTb OTpMMaHHs BcebiuHoi iHdopmauil npo ob'ekTu
OOCNIOXKEHHS.

CcopmynboBaHi B AucepTauiiHii  pobOTi HayKoOBi MOMOXEHHA Ta BWUCHOBKW €
06r'pyHTOBaHMMU | apryMEHTOBAHUMU | HE CynepeYvaTb CydacHUM HayKOBUM MOSTOXKEHHAM.



4. CTyniHb HOBU3HM pe3ynkLTaTiB, ogepXaHUX B Auceprauil

B guceptadinHin  pobOTi opep)aHi HOBI  faHi NPO  3aKOHOMIPHOCTI  CUHTE3y
HusbkoneroeaHunx a (I'LY) cnnagie umpkoHito Ta BucokonerosaHmx B (OLK) cnnasis cuctemn
Zr-Ti-Nb 3 HaBogHEHMX NOPOLLKOBUX CUCTEM, SIKi MOXKHA pe3toMyBaTN HACTYMHUM YUHOM:

1. BcTaHoBNeHo 3aranbHi 3aKOHOMIPHOCTI ha3oBMX MnepeTBopeHb Ta HOpMyBaHHS
MIKPOCTPYKTYpU cnnaeiB cuctemMm neryeBaHvHs Zr-Sn, Zr-Nb, Zr-Ti-Nb npu ix cuHTesi i3
reTeporeHHMX CyMilleil Ha OCHOBI Tigpuay UMpKOHito. BcTaHOBNEHO BMMMB 4aCTUHOK, WO
MiCTATb neryBaneHi enemeHTtn (Sn, Nb, Ti), Ha npouecn popmMyBaHHA MACUBHUX XIMIYHO |
MIKPOCTPYKTYPHO OAHOPIAHUX LMPKOHIEBUX CaBiB.

2. Ha npuknagi cuHtesy cnnasy Zr-1,5Sn nokasaHo, o dopmyBaHHa pigkol dasu o-
ctabinizatopa onoBa B MpouUeci CUHTE3Y € MeXaHi3MOM YTBOPEHHHA AOAATKOBUX MOp, Npu
aucneprisadii cTapToBUX YaCTUHOK onoBa Binblua NnMToMa NOBEPXHS NOP, YTBOPEHMX HA MICLLi
pigkoi dha3u, cnpuse iX Kpalwlomy 3anikoByBaHHI. [lpy gopgaBarHi B-ctabinizatopa Hiobito
cuHTE3 BiABYBaETbCA MNOBHICTIO TBEPAOMA3HMM LINAXOM, ane npobrneMHUM MOMEHTOM €
HU3bKa WBUAKICTb ANQYIIMHONO PO3YMHEHHS B LMPKOHIT 4YacTMHOK Hiobio, Wwo Bumarae
TemnepaTtyp cuHTE3y He Hmk4de 1200°C ana 4OCArHEeHHS XiMiYHOI OAHOPIAHOCTI cnnagiB Zr-
Nb.

3. lNpu cuHTesi BucokonerosaHux [ cnnaeis cuctemn Zr-Ti-Nb 6yno BctaHoBneHo, uwio
MPUCYTHICTb 3HA4YHOI KINIbKOCTI 4aCTUHOK HioBito B MOPOLLKOBIA CUCTEMI CNpUYMHSE
NiABULLEHNA BMICT MOp B KiHUEBUX cnnasBax. B ocHOBI gaHoro sBuvLla € HeBianoBioHICTbL
06’'eMHUX edeKTiB MK YacTUHKaMu Hiobilo Ta vacTuHkamu rigpugis ZrHz i TiH2 Ha cTaaii
Aecopbuii BogHto 3 obox rigpuais, WO BeAe A0 MOPYLIEHHS IHTerpanbHOCTI CNpecoBaHol
CUCTEMW YaCTMHOK, Ta nodanblioMy nposiBy edekty PpeHkensa npu po3BuUTKy AndysinHo-
KOHTPOIbOBAHOI XiMIYHOT rOMOreHisayii cuctemm.

4. BctaHOBMNEeHo, LWO LWNAXOM 3HWKEHHS MNOPUCTOCTI BMCOKOMEroBaHWx [ cnnasis
cuctemn Zr-Ti-Nb € BMKOPUCTAHHA reTEpOreHHUX CyMmillei, L0 CKNagatTbCs BUKIHOYHO 3
HaBOOHEHWX MOPOLLUKIB, 30KpemMa, Npu BBEAEHHI Hiobito y BUrNsafi YacTUHOK HaBOAHEHMX
niratyp cuctem Zr-Nb T1a Ti-Nb. OpgHakoBa noBefiHka HaBOAHEHWX 4YaCTUHOK Mpu 1X
KkOoMnakTyBaHHI Ta nofibHi ob’emHi edekTn nig 4Yac BaKyyMHOro HarpiBaHHa Ha cragil
Aecopbuii BoAHKO 3abe3nedvyloTb 30epexeHHs [HTerpanbHOCTI CUCTEMM YacTUHOK Ta
3HVXEHHS 06’€MHOT YacTKuM nop, WO CYTTEBO MiABULLYE MEXaHIYHI BMACTUBOCTI CUHTE30BAHNX
cnnasei..

5. AnA [OCArHEHHA MNOBHICTIO OAHOPIAHUX CTPYKTYPHUX CTaHIB i3 HU3bKOK 06'€MHON0
YacTKOI MOp MPU BUKOPUCTAHHI NeryBarbHUX €NeMEHTIB, L0 XapaKTeEpPU3yTbCA HU3BKOKD
LIBUAOKICTIO OUAY3IMHOIO PO3YUHEHHSA B LMPKOHIEBIA MaTpuui, abo npyv HEMOXIMBOCTI
BUKOPUCTAHHA [0OCTaTHbO AUCNEPCHUX YaCTMHOK, 3anpornoHOBaHa [ABOXCTafiiHa cxema
CUHTE3Y 3 BUKOPUCTAHHAM TMMYacOBOro leryBaHHs Mmartepiany BoAHeM, ska 3abesneuvye
OTPUMAHHS CTPYKTYPHUX CTaHIB 3 DaXkaHOK OOHOPIAHICTIO Ta BUCOKOK BIGHOCHOK MYCTUHOIO.

6. MokasaHo, WO B yMOBax PO3BUTKY KoanecuLeHuii nop Ha diHanbHin ctamii cuHTesy,
oTpUMaTK NpakTU4yHO Be3NoOpUCTi CTaHN CUHTE30BaHMX CMJIAaBIiB HA OCHOBI LIMPKOHID MOXHA,
3aCTOCOBYHOYM [OAATKOBE XOSOAHE Ta rapsyve AedopMyBaHHS, WO € ePEeKTBHUM METOLOM
ANna moandikauii iX MiKpOCTPYKTYpY Ta MigBULLEHHS MEXAHIYHUX XapaKTEPUCTUK.

5. HaykoBa Ta npakTU4Ha LiHHICTbL 0Aep)XXaHUX aBTOPOM pe3ynbLraTiB

Pesynbratv gocnigXeHb, fiKi NpeAcTaBNeHO B AucepTauii, MalTb BUCOKE NpakTuiHe
3HaYeHHs, cknaparoum @IisnYHi OCHOBM AnA  (OPMYBaHHS 3 HABOAHEHUX MOPOLLKIB
CTPYKTYPHO-hA30BUX CTaHIB HWU3bKOMEroBaHUX LIMPKOHIEBNX O-CNMaeiB Ang notped agepHol
eHepreTunku Ta BnucokonerosaHux B-cnnasis cuctemu Zr-Ti-Nb ansa 6iomeanyHux 3actocyBaHb
3 NepCcnekTUBHUMU dDi3NKO-MEXaHIYHMU XapaKTEPUCTUKAMMU.



6. Mepenik pobiT, B AKMX onyb6nikoBaHi OCHOBHI HayKOBi pe3ynbTaTy AucepTadii:

1. Cassakit [.T., Opuwmy [1. B. EBontouist dhasosBoro cknagy i MiKpoCTPYKTYpW MpW CUHTES]
cnnaey Zr—Sn 3 MOPOLLUKIB rigpuay UMPKOHi0 | onoea. MeTanodisuka Ta HOBITHI
TexHonorii. T. 37, Ne 4, 2015. C. 559—569.

2. Kulagin R., Mazilkin A., Beygelzimer Y., Savvakin D., Zverkova |., Oryshych D., Hahn H.
Influence of High Pressure Torsion on structure and properties of Zr-Ti-Nb alloy
synthesized from TiH2, ZrH2 and Nb powders. Materials Letters. Vol. 233. 2018. P. 31-34.

3. Opuwwmy [.B., Cassakit [.T., Cractok O.0., Menamen b.A. TeepgodasHa cuHTesa
ctonie cuctemn Zr—Ti—-Nb 3 6araToKOMNOHEHTHUX MOPOLLKOBMX cymilleln. MeTanodisunka
Ta HOBITHI TexHororiT. T. 41, Ne 2. 2019 P. 213-226.

4. Oryshych D., Markovsky P., Savvakin D., Stasiuk O., Dekhtyarenko V., Nevmerzhytskyi V.
Two-stage sintering investigation of Ti-Zr-Nb biomedical alloys. Machines. Technologies.
Materials. Vol. 13, Ne 9. 2019, p. 404-407.

5. Dekhtyar A.l.,, Bondarchuk V.I., Karasevska O.P., Oryshych D.V., Savvakin D.G., Skoryk
M.A. Microstructure change under hot deformation in zirconium alloys synthesized by
powder metallurgy. Materials Characterization. Vol. 158. 2019.

6. O.M. lvasishin, D.G. Savvakin, D.V. Oryshych, 0.0. Stasiuk, L. Yuanyuan Hydride
Approach in Blended Elemental Powder Metallurgy of Beta Titanium Alloys. MATEC Web
of Conferences 321, 03009

7. [.B. Opuwmy, O. M. Isacuwumn, M. €. Mapkoscbkuir, [. . CasgakiH, O. O. CTactok, B. .
BoHmapuyk. OcobnusocTi hopmyBaHHst nopysaToi cTpykTypm cronis Zr—Ti—Nb nig yac ix
CUHTE3y i3 CyMilleil rigpoBaHux nopolukiB. MeTtanodisnka Ta HOBITHI TexHonorii. T 42,
Ne12. 2020. c. 1681-1700

7. MaTepianu auceprauii oNoBiganuceL Ha HACTYMHUX KOHMepeHLisax:

OcHoBHI  pesynbTaTv agucepTauiiHoi po6oTu Gyno npefcTaBneHo Ha  HaCTYMHUX
koHpepeHuisax: X, XI, XII mbkHap. KOHdEpeHLisix CTyOeHTiB, acnipaHTiB Ta MONOANX BUYEHUX
«[lepcnekTmBHi TEXHOMOrii Ha OCHOBI HOBITHIX (i3MKO-MaTepianosHaBuMX AOCHILKEHbL Ta
KOMM'IOTEPHOTO KOHCTpYytoBaHHA matepianie» (Kuis, 2017, 2018, 2019), XVI mixHapoaHomy
koHrpeci «MawmHbl. TexHonorun. MaTepuanbl. 2019» (BapHa, Bonrapis, 2019), «The 14th
world conference on titanium» (Nantes, France, 2019), «®yHKuioHanbHi MaTepianu Ans
iHHoBaUinHOI eHepreTukn OMIE-2019» (Kuis 2019), IV international scientific conference
«Industry 4.0» (Borovets, Bulgaria, 2019).

OnybGnikosaHi y BiakpuToMy Apyui pesynbtatt Opuiumya [.B. signosigaioTs Temi Ta amicTy
AvcepTauliiHoi poboTn “®asoBi Ta CTPYKTYPHi MEpPETBOPEHHA MpW akTMBOBAHOMY BOLHEM
CMHTE3I CnrasiB Ha OCHOBI LIMPKOHI0”.

3a cBoim 3micTom gauceptauis Opwuwmya [.B. € 3aBepLUEHO HayKOBO-4OCHIAHOW
poboToto, BUKOHAHa Ha BMCOKOMY PiBHi Mif KEPIBHULTBOM A.b.-M.H., Np.H.C. BiAAiny i3nkm
MILIHOCTi | MIacTUYHOCTI HEroMoreHHUX MeTanesux Matepianis (60) CassakiHa .0 i
Bianosiaae cneuiansHocTi 105 — npuknagHa disuka Ta HaHoOMaTepianu.

Mig yac obroBopeHHs Byno BUCMOBMNEHO HACTYMHI pekoMeHAaLlii Ta 3ayBaxeHHs:

PEKOMEHOAL|I  [.cb.-M.H., npodp. Pyas O.1.

TA Pobota npoAoBxXye ifneonoriyHnin Hanpsam, Akuii Byrno 3ano4aTkoBaHo

SAYBAXKEHHA KepiBHUKOM gucepTaHTa A.¢p.-M.H. CassakiHum [.I. Ta TogilwHiM noro

Mo POBOT: KepiBHUKOM akagemikom HAH Ykpainu Isaciwumtmum O. M., a came —
BMKOPUCTaHHSA BOAHIO Y AKOCTI TUMYaCOBOro NeryBanbHOro enemMeHTa
AN NPUCKOPEHHSA Andys3ii | CTBOPEHHS BUPOOIB NOPOLLKOBOT MeTanypril.
MNonepeaHi pobotu Byno BUKOHAHO Ha TUTaHI Ta MOro crinaeax, ane
OCKiNbKM LUMPKOHIN Ta TUTaH - CNOPiAHEHI eNeMEHTH, TOMY MOXHa Byo
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ovikyBaTK, WO nogibHuin nigxig yae KOPUCHUM | ANst CUHTE3Y cnnasis
LUPKOHI0. Y Ui pobOoTi BUKOHAHO AyKe BeNnuKuin o6’em SOCNIAXKEHD,
BCTAHOBIIEHO 3aKOHOMIPHOCTI BNAUBY BOAHIO K TMUMYaCOBOrO
neryesanbHOro eneMeHTy Ha npouecu ha3oyTBOPEHHA CMNNaBiB Yy X
cuctemax. 3pobneHo BENUKY KinbKiCTb EKCNEPMMEHTIB, BENUKNA 06'em
poboTY BUKOHAHO 3a Yac HaB4YaHHA. MeHi gyxe cnogobanunch
pesynbsTati A4OCNiAXEHHS BMMMBY 010Ba, OCKINbKN BOHO
BMKOPUCTOBYETBLCA ANSA CTBOPEHHSA CMNIaBiB, SKi € KOHCTPYKLiNHUMY
enemeHTamu TBEJIiB, npu ubomMy Mae MicLe Benuka pisHmug y
TemnepaTypax nraBneHHa MiXK LMPKOHIEM Ta onosoM. e meHi
cnogobanock, Konu y noTpinHux cuctemax Zr-Ti-Nb Bukopucrosysascs
He MeTaneBuii HiobiR, a rigpuan UMxX enemMeHTiB. Y poborTi
BMKOPUCTOBYBaNuChb Npy aHanisi gaHux isnyHi mogeni, y Tomy Yuchi
mogens Jlidwuya-Cnbo3osa, MOXIMBO Lie He Oyno OCHOBHUM
MOMeHTOM poboTu, ane ii Oyno BukopuctaHo. Takox y poboTi byno
BUKOPUCTAHO AaHi TEOPETUYHOrO MOLENOBAHHSA rpynu
A.M.TumowueBcbkoro. LLnsxom TeopeTuyHux po3paxyHkis 0yno
34incHeHo cnpoby He NnuLle oTpUMaTU eKCNEPUMEHTANbHI AaHi, ane i
3p0obUTK IX TEOPETMYHUI aHani3. 3 MOET ToukK 30py, poboTa BignoBigae
KpuTepisMm crewianbHocTen sk «di3vka meTaniB», Tak i cneuianbHocCTi,
«npuknagHa disuka Ta HaHomatepianu». Cepepn Heponikie cniz
Ha3BaTW: BUCHOBKW A0 1-ro eKCnepMMeEHTanbHOro po3ainy 4oCuTb
HEKOHKPETHI, TaKoX NOTPIBHO nigcnnunTy hisnyHMin acnekT y 4onosiai.
Bsarani guceptaHT 3pobuB rapHy gonosigb. BiH noBHicTio Bonogie
iHdbopMaLieto, matepianom, SKMin onoBigas, TOMY Hall CEMIHApP MOXe
pekomMeHayBaTu faHy poboTy 4O 3aXUCTY.

O.d.-M.H. LLiuBaHok B.M.

Xouy ckasaTu, Wo Mil HefaBHi JocBig poboTu 3 LIMPKOHIEBUMM
cnnasamu nokasas, Lo, AIMCHO, € npobrnema BUnnaBky gaHuX cnnaBsis
Ta ix HacTynHoi 06pobkun. 3 LieT TOUKM 30py akTyasnbHICTb poboTu
AucepTaHTa gyXe KOHKpPeTHa. Y cBOill poboTi BiH 3aCTOCYBaB yxe
BIJOMUM NigXig — BUKOPUCTAHHS rigpuaiB MeTanie Anst CUHTE3Y CNaBgis 3
HeobXiAHMMW BNACTUBOCTAMM Ta CTPYKTypoto. Kpim Toro, BiH
3anponoHyBaB HOBI TEXHOMOTIYHI NigXo4M 40 3HWKEHHSA NOPUCTOCTI
BUKOPUCTaBLUM HABOAHEHI NiraTypu, MexaHidyHy obpobKy, IHTEHCUBHY
nnacTudHy gecopmadito, NpokaTky Ta ABOCTaAINHWI CUHTE3. 3 Uiel
TOYKW 30pY Lie AyXKe BENUKUN NIoc, BiH AOBUBCS AyXKe XOPOoLUnX
pesyneratis. CTOCOBHO poboTu g XoTiB O1 BUCNOBUTY AEKinbKa
3ayBakeHb:. No-nepLue, noctaHoBKa NpobrnemaTukn, OCKINbKN BiH
[0CUTb 3ganeky nodunHas. [Npobnemartuka — ue bpak po3yMiHHS
MexaHi3mis. [pobnematunky noTpibHO hopmyntoBaTu, sk Bpak po3yMiHHS
MexaHi3MiB BNMNBY NeryBanbHUX eNeMeHTIB Ha Andy3inHo-
KOHTpOISibOBaHi Npouecu cuHTesy i 1.4. [No-apyre, Ha 21-omy cnangi,
AKLLO roBOPUTY NPO NiABULLEHHA MOPUCTOCTI 3@ paxyHoK edpekTy
®peHkens, HeobxigHO NPUBECTM PO3paxyHKX LAHOro BKkNaay, a He
NPOCTO HaBOAUTM KoedilieHTn andysii npu NEBHIN TemnepaTypi,
OCKiNbKU dpopMyrna He Jae YABMEHHS Ha CKinbkn edpekT PpeHkens
BMMMBA€E Ha MOPUCTICTb Y AaHuMX cnnaeax. [1o-TpeTe, CTOCOBHO
oB’eMHOro edpekTy Ha AUNaToOMeTPUYHNX KpUBUX 9 6 nepernaHys
TPaKTOBKY, OCKIMbKW TifIbKU pidHMLSA Yy moayni KOHra He moxxe gasatu
Takoro ehekTy. AK BUAHO 3 LUMX KPUBUX, AaHi 06’eMHI edpekTn




NpoABRATLCA Yy obnacTi Andy3il BOAHIO, a BOAEHb — Lie Takni enemeHT,
KNI MOXE 3HWKYBaTV TeMnepaTypy hasoBUX NepeTBopeHb, Lo Dyo
nokasaHo, 30KpeMa, Ha cnnaeax 3anisa. Lnax, akui npoxoamTs
cucTtema Ha fjarpamax ctaHy, i 06’emHi ecpekTnt obymoBneHi pazoBumMu
nepeTBOPEHHAMM y LUMX MeTanax. | Tpeba ayxe obepexHo posnosigaTw
npo riapwva Hiobito, OCKINbKM 3rigHO 3 niTepaTtypHUMK AaHUMK, rigpva
HioBilo posnafacTbes y Bakyymi npu Temnepatypax 6nussko 600 °C.
Figpua HioBito 4ocuTb cTabinbHWUiA | Y HbOro ha3oBi NEPETBOPEHHS Y

[ aHOMY iHTepBasli TeMmnepatyp He BiAbyBaloTbecs, | AaHNN ob’eMHUN
edeKT MOXe HIBENoBaTUCS Y NOPIBHAHHI 3 TUTAHOM Ta LIMPKOHIEM.
Ane pobota MeHi cnogobanack. BoHa € LifnbHO, MOXHa ckasaTy
3aKiHYEHOI0, MPETEHAEHT BOMOAiEe MaTepianoM, NpakTU4HO yce pobuns
CBOIMMW pyKamu, 3BMYaiHO 3 4ONOMOTO0 KOIEr i CBOro HayKoBOrO
kepiBHuKa. PoboTa Bignosigae Bcim BMMoram Ao AuncepTadii, nobpe
oCBiTNeHa y nitepaTtypi Ta anpoboBaHa Ha KOHMEPEHLisX.

O.db.-Mm.H. PinaToB O. B.

Mo neplue, y Ha3Bi OQHOIO 3 PO3/iNiB aHOHCYBaNoCs BUBHEHHSA BNIMBY
ondysii, ane s oro He nodyyB. o gpyre, CTOCOBHO edekTy dperkens y
MeHe 2 3anuTaHHs. By bepeTte nopolukoBi Matepianu, y HUX 4oCuTb
BenuKa noBepxHs, Aki koedilieHTn andysii Bu bepeTe — NOBEPXHEBI U
06’eMHI? Y HMUX 3HAYEHHS MOXYTb CYTTEBO BiApi3HATMCA. KoediuieHTu
anaysii MeTanis ByayTh BiAPI3HATUCA Bif BiANOBIAHUX KOEMILIEHTIB 3a
y4yacTi BOAHIO, Le NoTPiGHO yTouYHWUTW. A B3arani, pobota meHi
cnogobanaco.

O.7.H. MapkoBcbkuu I1.€.

LLlo6 BM po3yminu, TUTAHOBWI CNNaB, AKUIA 3apas BUKOPUCTOBYETHCA
Ans 6iomeaunyHunx 3actocyBaHb — Le Ti-6Al-4V. Y Hboro moaynb
npy»HocTi 110 Ma. MoTpinHi cnnasu Zr-Ti-Nb, noyann BUrotoBNATY
[ekinbka pokis Hasag. OpgHum 3 iHiuiaTopis 6ys 1.O.Cknba, BoHu
sanateHTysanu cnnas BAZALM. Lle npubnusHo 60 IMla. |, Ak 6a4nmo,
pi3HMLUS gocuTk cyTTeBa. | Te, Wwo Baanocs otpumatn 60 IMla 3a
[IOMOMOTO0 MOPOLLUKOBMX TEXHOMOTiN — Lie BENNKUI KPOK BNepes ToMmy,
Lo He BiabyBaeTbCA NMaBNeHHs, 3HaYyHa TepMo-MexaHivyHa obpobka,
MexaHivyHa obpobka, a Lue npubnusHo 40% BapTocTi BUpoby. Obuasa
CMMaBu € HU3LKOMOAYNbHUMU, MPOTE BOHW Ay>Xe niporexHi. TobTo, Konw
noTpiGHO NPOBOAUTU TEPMO-MEXaHi4YHYy 06poOKy, BiH HOpManbHO
nedopmyeTbes npu 800 °C, ane NOYMHAETLCA PeaKLjis OKNCIEHHS |
CMfaB HaBiTb MOXe 3aropituca. A TyT AaHa npobnema (OKUCINEeHHS)
yCyBa€eTbCs, TOMY Lie BENVKUIN KPOK Bnepes.

O.d.-M.H. npod. KoTpeuko C.O.

AKLWO Lei eddekT 403BONSAE 3HN3MTU MOoAyb Y 2 pasu, To Lie A0CKTb
BaroMuii pesynerar. Ha ckinbku s nam’sitato, y poboTtax 3HumkeHHst Ha 10-
15% — ue Bxe gobpe, a TyT Takun pesynsrar.

O.db.-M.H. PipcToB I.C.

Y Hac BUHUKMO CKillbKW 3anuTaHb, Le CBIi4YMTL Npo Te, WO MU
3acryxanu gye XopoLly AoMNoBiAb, fKa UikaBa baraTbom Hallumm
koneram i KOXXeH xo4e Aobpartucs Ao NeBHOI CyTi. ToMy MU MOXEMO
pekomeHayBaTu AaHy poboTy A0 3aXUCTY, ane i3 3aCTePeXEeHHAMN, ki
Byrno ckasaHo:

1. Jopatu iznyHnx opmysoBaHb y NOCTAHOBL NEBHUX TBEPKEHb
2. BpaxyBatu yci 3ayBaXKeHHs!, AKi CbOrogHi Npo3sy4anu.
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3MiHa HasBW AucepTauii 3aTBepa)keHa Ha 3acigaHHi ByeHoi paau IHCTUTYTY meTanodisunku
im. T B. Kypatomosa HAH Ykpainu (Mpotokon Ne 10 Big 21.01.2021 p., BUnNncKa AoaaeTses).

BpaxoBytoun BuknageHe BuLle, CeMiHap PEKOMEHAye aucepTauiiiHy poGoTy
Opuwwya [.B., M.H.c. Biaginy oisnkn MILHOCTI i NNACTUYHOCTI HETOMOrEHHUX MeTaneBux
matepianis IHctuTyTy Mmetanodisuku im. [B. Kypaiomosa HAH Ykpainn «Pazosi Ta
CTPYKTYPHi NEepeTBOPEHHS NPU aKTUBOBAHOMY BOAHEM CHHTESI CMaBiB Ha OCHOBI LIMPKOHIO»
A0 3axXUCTy Ha 3400yTTA HayKOBOro CTyMeHs fokTopa dinocodii 3a cneuianbHicTio 105 —
«npuknagHa isvka Ta HaHomaTtepianu» Ha cneuianizoBaHiil BYEHil padi B IHCTUTYT]
metanodisuku im. [B. Kypatomoa HAH Ykpainu.
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