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3 nporoKofly Ne 1 aiA27 ciqns 2021 p. sacigaHHr HayKoBoro ceMiHapy sa HayKoBr/Mr4

HanpFMaMu <<Oismra rvriqnocri Ta nnacruqHocri rueranie i cnnaaiB)
i <Aroruua 6ygoea naeranie ra rerepoQa3Hux cr4creM na ix ocuoai>

lucrtaryry vreranoQiaNrm ivr. I-.B. KypgroMoBa HAH YxpaiHN

БyЛИ ΠPИ CyttHI: qneH-Kop. HAH YrpaiHra Tarapenxo 8.A., A.+.-M.H. Oipcroe l-.C.,

A.Q.-M H. IieyHoe 8.B., A.S.-M.H. HoceHxo B.K., A S -M H

UlheaHlox 8.M., A.S.-M.H. Oinaroa O.8., A.T.H. Mapxoecuxrta Il.e .,

E.S.-M.H. Mopgrox 5.M., tr.S.-M.H., npo$. Pygu O"!., ArH
Tenuoailq P.8., A.S.-na.H., npo$. Korpevxo C.O., A S -M H., npoS.
Bacilnuea M.O., A.Q.-M.H. Bonocearq I.lO., A.r.H. Llepenoaa T.C.,

tr.Q.-M.H. CaseariH E.l-., A.Q.-M.H flexrnp O.1., A Q -M H

l-loropenon O.e ., A.+.-M.H. PagveHro T.M. ra inui Hayroai
npaqiaHraxn lHcruryry, 3aranoM 50 oci6 .

gonoei.qu M.H.c. lHcl,rryry rvreranoQiguxn iru. l-.8. Kypgtotvoea HAH
YxpaTHm Oprurva .[eHNca Birropoerva 3a uarepianaur
,qhcepraLtifrHoi po6oril 'Oaeoai ra crpyxrypHi neperBopeHHF nph
aKTilBoBaHoMy Bo,qHeM cmHresi cnnaaia Ha ocHoai qrpxoHito",
npegcraeneHoi Ha s.qo6yrrn HayKoBoro cryneHF AoKropa
$inocoSil is cneqianuuocri 105 npilKnaAHa Sisrxa ra

CЛ yXAЛ И:

HaHoMarepianu

nPil OEIOBOPEHHI L{neH-Kop. HAH YxpaiHra TarapeHKo 8.A., A.+.-M H Oipcroa [-C ,

nNTAHHfi 3A[AI|t/. A.S.-M.H. Oinaroa O.8., t.$ -ru.n. BonoceBilq il.1O., A.#.-M H

IIJreaHox B.M., npo+. Korpevxo C.O., A.+.-M H Mop4tox E.M.,

A.+.-M H. Pagveuro T.M.

Llnen-xop. HAH Yrpainra Tarapenro B.A.
llo Br,r Maere Ha yeasi ni4 repnltiHou <<iurerpanuuicrs>>, AKtAil TaKox sycrpivaerbcn y Bac ua

20-orvry cnait1i?
Opuunq I1.B.
V gaHouy Bilna.qKy qefi reprr,riH, o3Hal{ae a6epexeHHn qinicuocri cnpecoaaHo'[ ct/creMu.
9nen-rop. HAH Yxpainra Tarapenxo B.A.
L{orvry Bn BrlKopl4croByere panui,t repuiH? Moxe spoayuiniLue 6yno 6 <cyqinuHicru> ..1il

< qin uH icru)) ct4creMu.
Opuuuq.[l.8.
Baue 3ayBaxeHHq AoqinuHe, c rZoro Bpaxyp.
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9nen-rop. HAH Yxpainvr Tarapenro B.A.
Y ueue raKox nilTaHHe go 7-ro cnailpy. fire sHaqeHHF Mae Bilpa3 EflF npyxHoi'eHeprii?
Opuurq E.B.
Mogynu lOura y ri4pu.qy qraprouiro i rigpr4y rilraHa piaHnft. 3orpeua, y rigpt/4y rilraHy
Mo4ynb lOnra 3HaqHo venurrft. Bnacni,qox Llboro fige ueuue HaKonHqeHHc npyxHo'[ eHeprii'
npil npecyaaHHi. I ganoi eHeprii HegocrarHbo AnF nopyr.leHHn qinicuocri cnpecoaauo'i
cilcreMil. Y rigpragy qrapxoniro Mo,qynb 6inuuril i, aignoeiguo 6inur-ua eueprin HaKonilLlyerbcF
npil npecyeaHHi L{acrilHoK. BHacnigox L{oro cilnil 3LrenneHHn tlttpxouiesilx LlacrfiHoK

HeAocrarHbo,qnF a6epexenns UinicHocri cnpecoeaHol cilcreMh, ToMy ai46ynaerucr
e6inuureuHs ninitlHrx poanaipie Ha noqarKy 4ecop6qil eoAHto.
Llnen-rop. HAH Yxpainra Tarapenxo B.A.
gonay gnn nopieHFHHF ,qBox rigpraAie Meranis Br4 Br4Kopr4croByere rinuxu npyNnita BHecoK y
auyrpiulnrc enepriro? 3gaerucr, TaM He rinuxr eoHa gie npil cl4cKauui ogrtoro ri4prgy vr
iHr.uoro.

Opuunq.E.B.
3eilqailFro, icnye 6araro $arropie BnflhBy, npore npil AaHilx reMneparypax ocHoaHNf eHecor
ei4irpae caMe npyxHa eneprin.
E.S.-tvt.tt. Oipcroe l-.C.
flr ai4orvro, y ri.qpm4i qraproHiro i rigpra4i rrraHy ei46yearorucn $asoai neperaopeuss. Llr

Moxe icHyearu 6era $asa qraproniro 3a AaHhx ylroe?
Opuuuq.E.B.
Y qrpxonito nicnn 4ecop6iqii r4e ue ai.q6yeaerucn anu$a-6era neperBopeHHF, roMy AaHe

Qasoae neperBopeHHe He Aae BKnaA y o6'euui e$exrr npr Harpiaanni.
Il.S.-ril.H. Oipcroe l-.G.
[1ig vac clrcKaHHn, ge$opnaar]iT rvro>xnraBo 3cyHynacb reMneparypa anu$a-6era
neperBopeHHF y ripprgi quprouiro.9u cnocrepiranra Bu gauwil e$exr?
Opuurq.[I.B.
Hi, raxoro e$erry HeMae npu ,qaH[x yMoBax KoMnaKTyBaHHF Ta cilHTe3y.

8.6.-til.H. Oipcroe l-.C.
Fr eigorvro, y np[cyrHocri Bo,qHrc gani e$erru nocilntotorbcl, r4o Bm Moxere cxasarut?
Opnuuq.4.B.
Iicns KoMnaKTyBaHHn a6epiraerucc Br4KflrovHo rigpragHa Saaa, gnn no.qi6HNx Sasoallx
neperBopenu norpi6ni uraneni rilcKr4. A rrltra nipgaeanr ruarepian rilcKaM 650 Ml-la.

Il.d.-ril.H. Oipcroe l-.C.
9N s6epiraerbce crexiouerpia 100o/o, vu icuye o6nacrs rouoreHnocri?
Opruuq.E.B.
Heaenilxa o6nacru roMoreHHocri icHye, Mil npaqrceMo nilue e o6nacri ri6ptt4y.
9neu-xop. HAH Yrpainr,r Tarapenxo B.A.
Llr ruoxHa HexryBarr xirui.,tHilruH neperBopeHHflM14 niA qac gecop6qii eo,qHrc?

OpHlttr.r Il.B.
Mr He HexryeMo qilM BHecKorrn. [1pore, Ha noqarKoBoMy erani neperBopeHb He

aig6yeaerucs. Taxox 6yno nopiBHFHo Qaaoai neperBopeHHF, rJ-lo eig6yaarcrbcF npil
gecop6qiT BoAHlo, 3HaqeHHn MoEylrH lOura, a raKox xapaKTepilcrntr o6ox ri,.qpNgia. laui
pe3ynbrarfi AeraflbHo BilKnaiqeHo y Marepianax rqficepraqiilHol po6orn.
Llnen-xop. HAH Yxpainra Tarapenro B.A.
l-lmrauns ,qo 1-ro cnaftgy. Cxaxitu, npe4craBneHa Ha3Ba,qncepraqifrHoi po6ola
3arBep,qxe H a o$i qi rZ n o s r re M a ea uJoI,qil cepral{i fi n oi po6orra ?

Opvruuq E.B.
OQiqiraHo ule ui.
t{nen-xop. HAH Yxpainra Tarapenro B.A.
Fxi e gvriHr,l y Hasei po6orr,r y nopisHnHui 3 rru, r4o 6yno 3arBep,qxeHo Ha'l-u.totuy poqi
acnipaHrypn?



Opvrurq I1.8.
Ha 1-urouy poqi TeMa po6orr 6yna noa'R3aHa 3 gocni,qxeHHflMLr qnproHieaNx cnnaaie ra
6iuapHoT cr4creMu qrpxoHiil-rfiraH.
Llnea-xop. HAH Yrpainu Tarapenxo B.A.
9ra sragyeanocn y reui npo BnnfiB eo4nro?
Opuunq II.B.
TaK, Mr4 3aBX4l4 Bl4Kopr4croByeMo rippnpu Meranie.
E.S.-ru.H.. npo6. Korpeqxo C.O.
CrocoeHo nopiennnnn geSopvraqil eonoviHnqru i rpyveHnnnlt nig l4cKoM. 9n He sruiurcerscr
$aeoeNil cKnag eHacnigor AaHrx o6po6or?
Opuuuq II.B.
l-1pil geQopruaqii aonoqiHHsnlt SaaoeurZ cxnanq srvriHtoerucn, yrBoproerbcn oMera Sasa, a npil
4e$opruaqil xpyveuun nig rLlcKoM - nltarepiafl 3anur.laerbcn ogHo$aaHru 6era cnnaBoM.
I.S.-tvt.x.. npo6. Korpeqxo C.O.
A.{N[a Bu r]e noscurcere?
Opuuuq II.B.
KoHrperHo Mr4 Uboro ABVUJa He,qocniAxyBanil, npore aouo 6yge 6inuu AeranbHo
gocni4xeue pasoM s rpynolo npoSecopa SerZrenuairvrepa.

II.S.-na.u.. npo6. Korpeqxo C.O.
3aepHiru yBary Ha rpaKroerN, ocxinbKil npil AaHux (pisuux) rilnax o6po6rr Moxyrb
ei46yearrcn pisui runu,qe$opnltaqil.
Opruuq Il.B.
flnxyrc sa Baue 3ayBaxeHHe, BoHo 6yge epaxoBaHo.
E.S.-na.H.. npo6. Korpe.{xo C.O.
Hacrynne nilTaHHF crocyeTbcrr Bl4Kopl4craHHrr Baurux rvrarepiania. BoHr BfiKopr/croayrcrucn i

Ane Me,qilqrnr i AnF rr,qepHol eueprerurr. CrocoBHo MeEilq.nHV. B ve,qraqrani ocuoaua
npo6nenaa - Lle 3MeHureHNil MoAynb npyxuocri. Ha cxinuKil MaKcilManbHo Bt/ Moxere
3MeH[ut4Tr4 Mo,qynb npyxHocri npe4craaneHilx cnnaeie y nopiannHHi is seNqailtwrrtn?
Opruuq.[I.8.
Y po6ori 6yno nopiBHrHo a6conprno 6eanopucri cnnaeil (ruo4ynu lOnra nxrx npn6nilsHo 62-
72fl1a) ra nopilcri (nopn4ry 55-56 l-l-1a).

[.6.-ur.H., npo&. Korpeqxo C.O.
CrocoeHo qnproHieamx cnnaaia 4nn o6onoHor TBEJlia. ,.[nn vrarepiany o6onoHox ocHoBHa
BilMora - nporrpin po3nyxannrc. f poeyruirc, r{o y Bac ne 6yno 3Morr Ix onpovriHrcnarr, Bvr

npoOyaanr oqiHrru nporu4iro po3nyxaHHto AaHilx cnnaaie? flxwit cKfla,q cnnaBy 6yge xpaule
cnp[en4 po3nyxaHHrc? Moxe eaLui xonern s Xaproea qricu gocnigxeHHn npoBopwnw?
Opuuuq E.B.
f x aigotvto, 4ani Trnil cnflaaia nporunqircru posnyxaHHrc nig vac onpouiHeHHn, npore raKrrx
,qocnigxeub Mil He npoBoAr4nlr.
[.6.-rd.H. Bonoceeuq fl .[O.
Cxaxiru 6ypu nacxa,Bvt 4ocnigxyeafl14 BnnuB rinsrocri rigprapia eneMeHria Ha

nopoyTBopeu:r.s?
Opnuuq.E.B.
.[nn cuHre3y AaHilx cnnaeia 6yno euxopr4craHo rinuxu rigpragHi nopor.uKrl, lqo Aae 3Mory
3HaL{ Ho 3MeH [ut4Tyr noprcricru.
I.6.-M.H. []reaHrcx B.M.
ffnn punaroMerphLrHrx gocni.qxeHb Bl4 Bl4Kopr4croByBanil nopoluoK cw nntnil rvrarepian?
Oprun.r E.B.
Syno BilKopr4craHo KoMnaKroeaHilfr nopor.uoK.

8.6.-M.H. [Jreaxrcr B.M.
flx sanexaru o6'euni eQexrr aig poavipy vacrunox?



Oprurn.{ II.B.
Y uexax posuipie L{acrilHoK, nrci euxopucroByBanilcb,qnrr cl4HTe3y, ei.qrviHHicru o6'eruHrx
eSexrie uiHiuanuHa.
.8.6.-tu. u. Paaqen ro T.M.
Br craeanu, ulo 3HilxeHHfl nopucrocri naoxna AocnrHyl4 ruflnxoM g6inuueHHn euicry
niHitZHnx ge$erria. ulu ei46yeaerbcr Bilrpau y oiqHilx BflacrilBocrnx i nporpalU y iHLr-Lrx,

ocxinuxn aigolto, Iqo rycrt4Ha rpaHilqb 3epeH cilnbHo BnflilBae He nilLUe Ha uexaHiqui
BflacrilBocti, a il Ha pflA iHt-uux BnacrhBocreil, sorpeMa Ha rennosi ra enexrpruui,
noripuryrovu ocrauHi.
Opruuq.[.8.
Tennoei tZ enexrpuqHi enacrileocri Mil He,qocni4xyaanr, ocxinbKul BoHt4 He npeAcTaBrfltorb
qixanocri y EaHfix cnnaBax. l1pore flKqo Bil roBopr4Te npo Bilrpau y o4Hr4x snacrNeocrqx i

nporpau y iut-uux, To flK yxe 6yno cKa3aHo Ml4 Br4rpaeMo y rBepgocri, ane nporpaeMo y
3HaqeHHFX MoEynF IOHra.
I1.6.-tu.n. Mopapx E.M.
Y ueHe nNTaHHt..qo 15 cnailgy. L{onlty Bau cnnaB Zr-1Nb ruae enr4i MexaHi,{Hi eracrNeocri?
Tyr raxox npaqpe uexaHiolvt ol{r4ll1eHHn eip rucHro flR AnA TilTaHoBt4x cnflaBie, vm suiqHeuur
aip6yeaerbcn 3a paxyHoK eanuuxie xncurc? 3oxpervra Mexa nflilHHocri - eoHa 3HaqHo Bt4u-la.

Opuurraq II.B.
Mil esaxaeMo, t{o etau]i MexaHi,{Fri BflacruBocri noe'qeani a rueuu.roro Aoneto nop, uJo cyrre Bo
BnflilBae Ha nflacrilqHictu, ane 3 inuroro 6ory 4racnepcnicru nflacrhH anusa Sasra raKox
cnpilFe euiui ruexaniquux B.nacrilBocteil pna AaHVx cnnaeie
I1.6.-til.H. Mop.qrcr E.M.
9r e y eac 4aHi crocoBHo rinuxocri Kr4cHro y cr4HTe3oBaHilx Baruu cnrraBax. !o ra nicnr
geSopuaqii.
Oprunq fl.8.
lnxyo 3a yroLtHeHHs, ane Ha xaflb,qaHilx ll1o4o avricry Kt4cHlo HeMae.
Il.&.-M.H. Oinaroe O. B.
fir<uwn MeroAaM r e u gocn igxyBan il 4r $ya i fi n i xapaKrep r crut<vt?
Opuuuq [.B.
fir$yaitaui enacrileocri 4nn oKpeMilx ene[aenrie 6ynu esnri s nireparypHr4x,qaHhx.

YXBAflI/Ilt4: llpwilaatu piu:enun crocoBHo AilcepraLlifrnol po6orr,r M.H.c. lHcrrryry
uerano$isilrfi iut. l-.B. KypgtoMoBa (rvr. KNTe) Oprurava E.B. y HacrynHoMy
$opruynrceaHHi:

1. AxrvanuHicrs reMu ra il se'sgox g nnaHour ocHoeHHx Havroeo-AocniAHux po6ir

l-{rpxouiil Mae Bilcoxy wtiqnicrb ra KopoeiilHy criftricru, rTroro aronlr xapaKrepilsyrorbcF
MartLtM nonepeqHilu nepepisoM nornfiHaHHfl TenfloBt4x uetZrpouia, u1o po6rru qefr Meran
uesaruiHHutvt 4flfl Bt4Kop14craHHF y ngepHiil enepreruqi nx KoHcrpyKqiilunh uarepian.
3orpeua, or-cnnaBil qraproniro nerosaHi He3HaqHorc xinuxicrto onoBa ra Hio6iro Lxr4poKo
saAisHi Attfl BIroroBneHHF TenfloBr4inqtoqilx eneMeHrie (TBEnie). 3aa4nxur ercoxirZ
xopositZHitZ crifixocri ra 6iocyrvricHocri rlrapxoHifr e sHa.lHifr xinuxocri raKox Bxo,qilrb Ao pFAy

B-cnnaaie ie eHilxeHilM MoAyneru lOHra Enfl Me,qilqHoro BLtKopilcraHHR (cracreMh neryBaHHfi
Zr-Ti-Nb, Ti-Nb-Zr-Ta, Rri uupoKo Bl4Kopl4croByrorbcA Anfl BhroroBfleHus iunnaHraria).

[1pore, BilcoKa arcrneuicrb noBepxHi rlraproHiro Ao Kt/cHlo cyrreBo ycKnaAHrce rexHonoril'
orpt4MaHHn cnnaeie Ha tZoro ocHoei. TpaguqiilHo, orpilMaHHn Heo6xigHrx crpyKrypHo-
Qaaoenx craHia r?, ai4noeigHo, KoMnfleKcy $israxo-rvrexaHiqHux xapaKrephcrr/K AaHhx
uarepianie AocFraerbcc 3a AonoMoroo cKnaAHilx i arcoxoeapricunx rexuonorirl BaKyyMHoro
nvrrfl Ta repMoMexaHi.u-roi o6po6xra 3nilexis, ulo 3HaqHo nigerar4ye co6ieapricrs xiHqeBoro
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npo4yKTy, oco6nilBo BpaxoByroL{r4 cyrreBi BTparH Marepiafly npil nepepo6Lli enmexie y
avpo6u Heo6xilqHoT Qopruu. l-ln npo6neMa BilMarae po3po6rr Hoemx rrltero4ia BilroroBneHHF
cnnaaie Ha ocHoBi qrpxoHito, u-lo sa6esneqarb crBopeHHF Heo6xigHrax Sasoarx craHie,
ruirpocrpyKTypt4 Ta KoMnneKcy xapaKTepucrlrK eignocno npocrr4M14 rexHonori.rHtAMtt
nigxo.qanaN. l-lepcnercTuBHl4M r.uflxxoM Afln aupir-ueHun 4auol npo6neur e BrrKopurcraHHF
nopoluKoBl/x naerogia BhroroBneHHrr cnnaeie. l-lopourroaurZ ni,qxi4, oxpirvr 3HHxeHHF
co6iaaprocri, uae cyrreei nepeBaril 3 Tot{Kr4 3opy KoHTponp posuipie 3epHa, yHr/KHeHHF

cerperaqifr eneraeHrie ra noKpau-leHHn ogHopiguocri crpyKrypr4 npil He4ocraruirZ esaeMFrirz

posLl4HHocri xorvrnoueHrie cnnaeie. flpu neo6xigHocri, qerZ uerog BhroroBfleHHl AosBonle
perynrcBarr o6'eu nop B cr4HTe3oBaHilx cnnaBax (nigauqenuil aMicr nop e Kopt/cHNM AnH
3HuxeHHF Morqyn, lOura rvrarepianiB Me4ilqHux inltnnaHrarie i nqns xpau-loi 'ix iHrerpaqii a

6ionoriqHi TKaHuH14, npore nopr 3Hr4xyrorb xapaKTepilcryrKr4 rvrirlHocri Ta n.nacrilvHocri). Tolry
crBopeHHs 6axaurx Sasoeo-crpyKTypHr4x cranie ia xoHrponboBaHilM eN4icrovr nop B cnraBax
qupxoHiro, cr4HTe3oBaHilx 3a nopor.uKoB14M14 nigxogaruu, e BaxnHBolo HayKoBor.o ra
npaKTilvHoro 3a,qaqelo. BnpiueuHn paHoT sa4avi BfiMarae poapo6xr SisNvHrx ocHoB
KepoBaHoro BnnilBy Ha cilcreMil nopor.rJKoBr4x qacrrHoK AnF arrreaqi'[ npoqecia 'r'x cnixaHHr
Ta neperBopeHHrr e o4uopipHi cnnasn qmprouiro is ea,qanoo uirpocrpyKTyporo ra Qaaoanrvr
cKnaAoM.

B lHcrnryri uerano$isuru ivr I-.B.KypgroMoBa niA repiaHrqraoru axageuixa HAH
YxpaiHra O.M.leacilurilHa panir-r.re 6yno poapo6neuo Hoeilil ni,qxig, r{o Br4Kopr4croBye BoAeHb
FK Tr4MqacoeurZ neryeanuHilrz eneMeHT go rraeraniB AnF axrraaqiT npoqecia chHTe3y cnnaaia
a 6araroxoMnoHeHTHilx noporJJKoBl4x cr4creM. Ha nprxnagi cuuresy rHTaHoBr4x cnnaais 6yno
,qoBeAeHo Kopl4crb Br/Kopr4crannr rigpr4y rhraHy,qnff aKTilBaqil pr$ysirIHo-xoHrponboBaHrx
npoqecia cnixaHHc ra roMoreHiaaqii cr4creM nopor.rJKoBr4x qacrrHoK Ta AocFrHeHHq BHCoKT/rx

MexaHi.{Hr4x xapaKTepficrr4K cr4HTe3oBaHilx cnnaBie. llisFrilue 6yno BcraHoBneHo, u-{o ocHoeHi

SisrvHi uexaHistvttt i nepeaarr BKa3aHoro ri4pngnoro ni4xogy e cnpaBeArtABtAMt/1 i npra

auxopucranni rippugy qupxoniro Anfl ctaHTe3y cnnaeie. ['lpore, oco6nraocri cilHre3y
qupxouieailx cnnaBie ra BnflilB BoAHro Ha npoqecil xiruiqHol roruoreHisaqi'i ra axrraaqii'
cnixauuR cr4creM L{acrvrHoK Ha ocHoei nopoluKy ri4pu4y qrpxoHiro, a raKox $asoarx
neperBopeHb ra eeonrcqil ruixpocrpyKTypr4 ni4 vac $opnayaaHHs cnnaeie He 6yno AeranbHo
,qocni4xeHo. Ocrinuxr yci erasaui oco6nileocri npoqecia cilHTe3y cyrreBolo rvriporo 3arexarb
eig xiuivuoro cKnapy cnnasis, r{o cr4HTe3ytorbcfl, Ta cKna4y craproBr4x nopourxis, Heo6xigHo
BcraHoBlrru 3aranbHi saroHonaipHocri BnnuBy IoAaBaHHn o6panNx neryBanbHLrx LracruHoK Ao
nopor.uKoBoro rigpugy quproHito Ha npoqecu cr4HTe3y cnnaeie. Craopenul 3a nopolrKoBr4M
rigpN4uuru ni4xogolr cnnaeie Zr-1,SSn ra Zr-1Nb 4nn norpe6 n,qepuoi eHeprermKil ra
cnnaaie cilcreMil .neryBaHHe Zr-Ti-Nb 4flfl Me4ilL{Horo BfiKopl4craHHr 3 KoHTponboBaHilMkl

$aaoaNru craHoM, ruirpocrpyKTypolo i o6'euHnu eMicroru nop EnF EocFrHeHHn Heo6xi4Horo
KoMnneKcy $isuxo-uexaHiqHux xapaKTepilcl4K BilMarae ,qeranbHoro posyrvriur-rn npoqecie i

uexaHieruiB, r{o sa6eaneqarb aKThBoBaHe neperBopeHHfl rereporeHHrx cynriruerl Ha ocnosi
ri4pn4y quproHiro y cnaaBu ai,qnoei.qHoro cKna4y, ra Mero4ia xepoaaHoro BnnHBy ua qi

npoqecu 3 Merolo Ix axrnaaqii ra yrBopeHHF 6axauux crpyKrypHo-Sasoarx craHie gnn
sa6eeneqeHFrc 6axaHoro KoMnaeKcy xapaKTepilcrr4K. Brpir-ueuHn Bilr4eBKa3aHtax 3aAaLl
Bil3Haqae axryan uu icrb reM n AaHoro flocnigxenun.

3e'Rgox po6or[ g Havxoel4vrn nporpa]ua[rta, nnaHaMr, reMa[l14. locni4xeHHr,
pe3yflbrarvi flKtAx BilKnaAeHi y 4rcepraqiraHifr po6ori, Br4KoHyBanilcb y ei4gini Sisraxu ruiqHocri
i nnacril.{Hocri uerouoreHHilx MeraneBilx uarepiania (60) lHcrrryry rvrerano*ieNxr,r irvr. [-.8.
Kypgrcuoaa HAH YrpaiHu sriguo e iH4msigyanbHhM nnaHoM po6oru ,qhcepraHra. Bour,r
y3rogxyCITbcg 3 HayKoBr4Mil HanpflMarvru einq.qiny ra Maloru sruicrosLrrl ge'ssoK 3 TeMarL4Koro

4epx6rogxerHux HayKoBo-.qocniguux po6ir, rxi $inancylorbcl HAH Yxpair-rra:
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- (Oa3oBi Ta crpyKTypHi neperBopeHHfl B HeroMoreHHilx rBep,qr4x po3L{hHax Ha ocHoBi
rraerania IVB rpynr, u-lo KoHTponrctorbcn gu$yaielo eneMeHria aaMiuleHHq i srifleHHF)
(2012-2017 pp) No 4epx. peecrpaqii 0113U000030
<Siocyruicui Hrsuroruogynuni cnraBil cl4creMil Zr-Ti-Nb Ta rexHonoriq silroroBneHHfl 3

nrx iunnaHrarie> No gepx. peecrpaqil 0117U006299
<Pospo6ra BilcoKoMir-lHrax cnnaeia 6iorvregrvHoro npil3HaqeHHfl Ha ocHoai crcreum Ti-
Zr-Nb [unFxoM AoiqarKoBoro neryBaHHrr raHTanoM Ta inurrun 6ioiHeprurrvn
eneMeHTaMH Ta eroHorvri.{r-u4x naeropie ix orphMaHHn> Np Aepx. peecrpaqli'
01 1 8U006407

Mera gocnigxeHHn BcraHoaneF{Hc saranbHtax saroHolripnocrerZ chHTe3y cnnaaia
qrapxoHiro s 6araroroMnoHeHTHr4x cr4creM HaBo,qHeHilx nopoutxie, ra Saxropia i IMexaHistvia

BnnilBy Ha npoqecil ct4HTe3y AJrn orpr4MaHHrr crpyxrypuo-Qa3oBnx ctaHis, Qisrxo-uexaHi..rFri
xapa KTepilcl4 Kl4 q Kilx Aocraru i gnn n paKTLrLr Horo B il Kop r4cra H Hq.

Y ei4noei4nocri ,qo nocraBneuol Meril ocHoBHrlM14 3aBEaHHErur po6orN e:

1. BcraHoenrr oco6nueocri Sasoerx neperBopeHb, npoqecie xivrir{uol rouoreuiaaqii',
eaonrcqiT noprcrol crpyKTypr4 Ta uirpocrpyKTypl4 rereporeHHilx cllcreM Ha ocnoei
noporuKoBoro rigpragy qnpxonio npu Ix neperBopeHHi e cnnaBil Br43HaL{eHoro cKnaAy.

2. BcraHoBwrv 3aranuni earconouipHocri o6'ervrHux e$exria, B ToMy .rilcni, Br/KrilKaHrx
gecop6rliero Bo,qHo, npil BaKyyMHoMy cnirauHi rereporeHHilx cyltiueil HaBoAHeHrx
nopourxie, B 3anexHocri ei,q 3araflbHoro xiruiqnoro cKna4y cr4creMil qacrilHoK.

3. BreHaqilrra QisravHi $arropr ra ruexaHieruN BnnilBy Ha npoLlech SopruyaaHHn
Qasoeo-crpyKTypHr/x craHie crHTe3oBaHilx cnflaBie s Metop orpilMaHHn Sasoao, xituiqso fi

crpyKrypHo o4nopigHr4x Marepiania s MiHilaisoeannrvr (a6o peryflboBaHnu) o6'euHnv aruicrorvr

nop.
4. BcraHoehrLr BnflilB c$oprrnoeaHux npil cuHreei $asoao-crpyKTypHr4x craHis

qrproHieailx cnnaeie Ha Ix ocuoeHi MexaHi.{Hi enacrileocri.
. 5. ,!ocni,qrrra norenqian EogarKoBoro 4e$opruarlifrHoro BnnNBy Ha uo4rSixaqirc
uirpocrpyKTypl4 crlHTe3oBaHhx cnflaBie s Meroto onrnuisaqil ix ruexauiqurx enacrueocrerT.

2. Oco6ucrhi execor aeropa e o4epxaHHs Havxosl4x pesvnurarie

OcHoeHi eKcnepilMeuranuui gaui gauol po6orm 6yno orprMaHo ego6yaaveu oco6mcro a6o
sa 6esnocepegHuol rZoro yvacri. 3orpeua, HLIM npoBe4eHo: aHanis nireparypHr4x AaHilx,
pospo6ry Merogr/Kr4 npoBegeHHe eKcnepnMeHTy, ni4roroaxy eKcneprMeHTanbHhx spasxia,

AilnaroMerpr.rHi ,qocni,qxeHHfl, Meranorpa$ivHi .qocni.qxeHHR, aruiprcBaHHr MoAynn lOura
Ta rBep4ocri crHreeoBaHilx cnnaeia. 3 nayxoeuu xepieHnxoru 6yno c$opuynuoBaHo Mery,
nocraHoBKy aa4avi, Mero4onorio npoae4eHilx gocni4xeub, a raKox o6roeopeHo
iHrepnperarliro orpraMaHilx eKcnepnMeHTanbHilx peaynbrarie. 3,qo6yaaq, rK cniaaarop,
nprfiuae aKTilBHy yL{acrb B HanrcaHsi crarefi 3a pe3ynbrarauvi npoBetreHrx 4ocnigxeHu.

3. CrvniHs AocroeipHocri p.esvnurarie, o6fpvHroeaHicru xavxoeux nonoxeHu ra
eHcHoerie. csoprvrvnsoeaHlax e AuceprauiT

O.qepxaHi e po6ori pe3ynbraril e Aocroeipnuuur, r4o o6yrvroBfleHo Br4Kopr4craHHfiM AnF
anpiureuHn nocraBfleHilx 3aEaL{ pisHrax Qisr.rHrax rraero4ia Aocni,qxeHHs, qxi

BsaeMo,qonoBHrororb -ta sa6eeneuyrcru orpilMaHHfl ace6iqHoI iHQopuaqii npo o6'exrr
gocnigxenHn.

C$opuynuoeaHi B AilcepraqifiHifi po6ori Hayxoai noroxeHHF ra BNCHoBKt4 e

o6ipyHroeaHVMvt i apryrueuroBaHrMil i ue cynepeqarb cyL{acHrM HayKoBt4M nonoxeHHFM.



7

4. GrvniHu HoeusHta pesvnsrarie, o.qepxaHhx e Arceprauii'
B gucepraqifinifi po6ori o4epxaHi Hoei ,qani npo saronouipHocri cilHre3y

Hr43bKofleroBaHrx o (fED cnnaeie qnpxonirc ra BilcoKofleroBaHrx B (OUK) cnnaais cr4creMvl
Zr-Ti-Nb 3 HaBoAHeHilx nopor.uKoBr4x cr4creM, sri uoxHa pe3ioMyBarh HacrynHilM qHHoM:

1. BcrauoBneHo earanuui aarouonltipHocri Qaaoerx neperBopeHb ra $opvyaauHr
rvrixpocrpyKrypl4 cnnaaie crcreM neryBaHHfl Zr-Sn, Zr-Nb, Zr-Ti-Nb npil i'x crsresi i:
rereporeHnrx cynaiuefi Ha ocHoei rigpmgy qrapxoniro. BcranoaneHo BnflilB qacrhHoK, u1o

uicrsru neryBanbHi eneveurr (Sn, Nb, Ti), Ha npollecr $oplryBaHHs MacilBHr4x xirvri.rFio i

ru i rpocrpyKTyp Ho o4u op i4H ux r1u p rou ie eilx cnnae i e.

2. Ha npr,rxna,qi crHre3y cnnaBy Zr-1,SSn noKa3aHo, r4o $oprvyBaHHq pi4xoi' Saaur u-
cra6inisaropa onoBa B npoqeci cuure3y e MexaHisrrnoria yrBopeHHF Ao,qarKoBr/x nop, nprl

4ncneprieaqii craproBux qacrilHoK ofloBa 6inur.ua nilToMa noBepxHfl nop, yrBopeurx Ha vicqi
pi4xol $aau, cnpilfle ix rpaqouy eanixoayBaHHp. l-1pu gogaeaHHi B-cra6inisaropa Hio6iro
crHTe3 aip6yeaerucc noeHicrlo rBepgo$aaHrana uJnexoM, ane npo6neMHilM MoMeHroM e

Hil3bKa urer4ricru gm$yaifiHoro po3Lr4HeHHfl B qr4pKoHiT qacrrHox Hio6iro, LLlo BfiMarae
TeMneparyp cLrHTe3y He Huxqe 1200oC flns nocnrHeHHfl xirvriqnol o.qnopiAnocri cnnaeia Zr-
Nb.

3. I-lpu cilHresi BrlcoKol'reroBaHr4x B cnnaaia crcreMLr Zr-Ti-Nb 6yno acraHoBreHo, Lr.lo

npncyrHicru sHaqHoi xinuxocri qacrilHoK nio6iro B nopourxoeiil crcrevi cnpilLu4Hfle
nigeuqeHurZ evricr nop B xiHqeaux cnflaBax. B ocHoei AaHoro FBr4u-la e Heaignoai4Hicru
o6'enaHrx eQexrie nltix qacrnHKaMil Hio6iro ra qacrilHxarvrra rigpw1ia ZrHz i TiHz Ha cra4ii'
4ecop6qil BoAHto a o6ox ri4pr,rgie, u.lo BeAe ,qo nopyueuus iurerpanbHocri cnpecoaaHoi'
chcreMil L{acrilHoK, Ta no,qanbluoMy nponBy eQexry OpeHrenn npil po3Br4rxy gh$ysir7rio-
Ko HTpon bo ea Hoi xi wr iq HoT roM oreH isa qil cu crenn u.

4. BcraHoBfleHo, rJ.lo luflnxoM 3HHXeHHF noptacrocri eilcoxoneroBaHrx B cnnaaia
qilcreMn Zr-Ti-Nb e BtaKopr4craHHn rereporeHHux cyrvrir-uefr, r4o cKna,qarcTbcn BilKnrcqHo 3

HaBoAHeHnx nopourria, sorperua, npu BBerqenui nioOirc y eurnrgi vacrrHoK HaBo,qHeHnx
niraryp cl4creM Zr-Nb Ta Ti-Nb. Ognaxoea noee4iHra HaBoAHeHrx '.racrmHoK npr ix
xounarryaanni Ta noai6ni o6'evni e$exrra nitr qac BaKyyMHoro uarpiaaHHF Ha cra4ii
4ecop6qii BoAHlo sa6esnevyoru s6epexeHHn iHrerpanuHocri cucreMr qacrilHoK ra
3HfixeHHn o6'erunoi qacrKr4 nop, rJ-lo cyrreBo ni4erar.rlye MexaHi.rHi BracrrBocri cruresoBaHfix
cnnaeia.

5. lnn ,qocflrHeHHfl noaHicrlo o4nopignnx crpyKTypHr/x craHia is FrmsuKoro o6'euHoro
qacrKoro nop npfi Bt4KoprlcraHHi neryearbHl4x eneftleHrie, u-lo xapaKTepil3yrorbcq Hh3bKoro
ulau4xicrrc 4m$ysitZHoro po3r{taHeHHe e qrapxoHieeiil uarpuqi, a6o npH HeMo>xrilgocri
Bl4Kopt4craHHfl flocrarHbo AllcnepcHr4x qacrilHoK, 3anponoHoBaHa 4aoxcra4irZHa cxeMa
crHTe3y 3 Br4Kopr4craHHflM Tr4MqacoBoro neryBaHHF Marepiany BoAHeM, sxa aa6esneqye
orpilMaHHF crpyKTypHux craHie s 6axaHop o4HopipHicrlo ra BilcoKoto ai4uocHoro rycrr/Horo.

6. lloraeaHo, r{o B yMoBax po3Br4TKy KoanecqeHqii nop na $inanunifi cralil' cr/Hre3y,
orpr4Maril npaKTilLrHo 6esnopucri cranu cuHTe3oBaH[x cnnaBie Ha ocHoei qrpxoHiro MoxHa,
3acrocoBytot{il .qogarKoBe xonogHe ra rapflqe 4e$opruyBaHHn, lt1o e eQexrnaHrM MeroAoM
AnF Mo,qilQiraqii ix tuirpocrpyKrypl4 ra ni,qetau]eHHfl Mexasiqurx xapaKrepilcn/K.

5. Havxoea ra npaxruqxa qiHHicru oAepxaHhx aaropola pegvnurarie

Pesynurarn gocnigxeHu, nxi npe4craBneHo B Ailcepraqii, uaprs BurcoKe npaKrilrrHe
3HaL{eHHr, cKnagatoqn SiarvHi ocnoen Ann SopnayaaHnn 3 HaBoAHeHux nopoLrxia
crpyKTypHo-$asoeux craHia Hil3bKoneroBaHilx qnpxoHieerx q-cnnaeie 4nn norpe6 ngepuoi'
eHepreruKil Ta BilcoKofleroBaHux B-cnnaeie cilcrerura Zr-Ti-Nb gnn 6iorvregilqHilx 3acrocyBaHb
3 nepcneKTfi BH 14 M 14 $ iau xo-naexaH i.t H 14 tvt 14 xapa KTep h cril KaM n.
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6. llepenir po6ir, e qxhx onv6niroeaHi ocHoeHi Havroei pesvnurar]r A]rceprauil:
CaeeaxiH fl. l-., Opmr-urav ,[. B. Eaontoqir Sasoeoro cKnagy i rvlixpocrpyKrypr/ npN cruresi
cnnaBy Zr-Sn s nopot-uxie rigpragy qmprouiro i onoea. Merano$isuxa ra Hoeirni
rexHonorii. T. 37 , Ns 4. 2015. C. 559-569.
Kulagin R., Mazilkin A., Beygelzimer Y., Savvakin D., Zverkova I., oryshych D., Hahn H.
lnfluence of High Pressure Torsion on structure and properties of Zr-Ti-Nb alloy
synthesized from TiH2,ZrH2 and Nb powders. Materials Letters. Vol. 233. 2018. P.31-34
oput-uuv ,q. 8., Caeeaxiu ,[. [., Cracpx o. o., Menaueg 5. fl. Tsep.qo$aaHa cilHresa
cronie cficreMil Zr-Ti-Nb s 6araroroMnoHeHTHux nopouKoBLlx cyrvriu-1eil. MeranoQisrra
ra HoeirHi rexnonori'i. r. 41, Ns 2. 2019 P.'213-226.
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.
Dekhtyar A.1., Bondarchuk V.1., 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.
o.M. Ivasishin, D.G. Savvakin, D.v. oryshych, o.o. Stasiuk, L. Yuanyuan Hydride
Approach in Blended Elemental Powder Metallurgy of Beta Titanium Alloys. MATEC Web
of Conferences 321, 03009
[. B. OpuuJt4e, O. M. leaciluJt4H, [1. e. MapxoecuxurT, !. l-. Caaaaxin, O. O. Cracrcx, B. l.
SoHgapvyx. Oco6nrasocri SoprvryeaHHfl nopyBaroi crpyxrypra cronie Zr-Ti-Nb ni4 vac ix
cilHre3y ia cyrvriuefi ri4ponaHtlx noporurie. MeranoSieraxa ra HoeirHi rexnonoril'. t.42,
Ns12. 2020. c. 1681-1700

7. Marepian H .q[ceprauii .qonoe i.qanhcs Ha HacrvnH Hx xoH$epeH qigx :

Ocuonni pe3ynbraril rqilceprarlirZnol po6orr4 6yno npetrcraBfleHo Ha HacrynHilx
roH$epeHqinx: X, Xl, Xll rrltixnap. ronQepeHrlinx cry4eurie, acnipaHria ra MonoAulx BqeHrx
<f'lepcnerrileHi rexnonoril Ha ocHoei HoeirHix Sisraro-vrarepianoauaBqilx 4ocrigxeus ra
KoMn'lorepHoro KoHcrpyoBaHHn uarepiania> (Krlia,2017,2018,2019), XVI rvrixnapoAHoMy
rourpeci <Maurnut. Texuonornu. Marepilanbr. 2019>> (Bapna, Sonrapin, 2019), <The '14th

world conference on titanium> (Nantes, France, 2019), <OyHxqioHanuHi ruarepianr 4nr
inuoeaqiilHoi eneprervrrua OMIE-2019> (Kraie 2019), lV international scientific conference
<lndustry 4.0> (Borovets, Bulg aria, 2019).

Ony6nixoaaHi y eigxprronay trpyqi pe3yflbraru Oprulurva A.B. ei4noai4arcrs reui ra suicry
AilcepraqitZnol po6ola "Oaaoei Ta crpyKTypni neperBopeHHn npil aKTnBoBaHoMy BoAHeM
crHresi cnnaeie ua ocuoei quproHiro".

3a ceoTNI srMicroM 4ucepraqin Opraurava [.8. e 3aBepueHorc HayKoBo-Aocni4Horo
po6ororc, BilKoHaHa Ha BilcoKonly pieHi nig repieuul{TBoM A.S.-M.H , np.H.c. aigginy Sisr,rxra
ruiqnocri i nnacrh.{uocri HeroMoreHHtax MeraneBilx rvrarepianie (60) CaeaaxiHa E.f. i

aignoaigae cneqiansHocri 105 - npraxnaAHa Sisraxa ra HaHoMarepianr.

[1ig vac o6roeopenHn 6yno BilcnoBfleHo Hacrynui pexouengarlii ra 3ayBaxeHHr.
PEKOMEHEAIIT 8.6.-Nr.H.. npo6. Pvsu O.E.
TA Po6ora npogoBxye ipeonorivHurZ nanp ata, axwir 6yno aano'.{arKoBaHo
SAYBA}KEHF.Ifl
no po'orr, I?ti::li:y 1.l::grrrra 4.9.-rr,r.H. CaeeariHrarvr fl.t-. ra ro4ilr.rHilr rloro

repisHurcoM aKageMixona HAH YrpaiHu leaciuilHrlr O. M., a caMe -
Bl4KOpl4CTaHHf, BOrqHlO y nrOCri TilMqacoBoro aeryBaflbHoro eneMeHTa
,qnn npilcKopeHHe gil$yeil i creopeHHn ampo6ie nopouJKoBoi ueranyprii'.
Ilonepe4Hi po6ola 6yno amroHaHo Ha rrraHi ra fioro cnflaBax, afle
ocrinuxu qnprouirZ ra rilTaH - cnopi,qneHi eneueurn, ToMy wroxHa 6yno



oL{iKyBaril, rJ-lo noAi6uuft nigxig 6y4e ropucHl4M i gnn cruresy cnnaeia
qnprouiro. Y Llil4 po6ori BLrKoHaHo Ayxe eenuxuit o6'eu 4ocni4xeuu,
BcraHoBJreHo 3aKoHorvripHocri BnnuBy BoAHro nK Tr4MqacoBoro
neryBanbHoro eneMeHTy Ha npoqecil QaeoyreopeHHF cnnasis y r-.lvrx

chcreMax. 3po6neno BenilKy xinuxicrs eKcnepuMeHTiB, aenuxvil 06'eM
po6orra BilKoHaHo 3a qac HaBqaHHfl. MeHi .qyxe cno4o6anrcs
pe3ynbrarr gocnigxeHHR BnfluBy ofloBa, ocxinuril soFro
Bl4Kopl/croByerbcn ,qnfl crBopeHHfl cnnaeie, qxi e KoHcrpyxqiilHrur
el'reMeHTaur TBEII|B, npil qboMy nltae ruicqe BenilKa piaHnqn y
TeMneparypax nnaBneHHF nltix quproHieu ra onoBoM. lle ueHi
cn o4o6an ocb, Kon il y norpi rZ H r,rx cr4 cre M ax Zr-Ti- N b B r/ Kop 14 cro ByBa Bcfl
He Meralreeilft Hio6ifi , a rigpwgtt Llyrx efieMenrie. Y po6ori
Br4Kopr4croByBaailcb npr auanisigauux Qiarvni uo4eni, y roMy qilcni
Mo.qenb fli$urNqa-Cnsosoea, MoxnhBo Lle He 6yno ocuoBHNM
MoMeHroM po6oru, ane lT 6yno europrcraHo. Taxox y po6ori 6yno
Br/ Kop 14 cra uo gau i TeoperilLr Horo Mo,qen toBa H Hn rpyn ur

A.M.Tuwrolt.teBcbKoro. Ulncxorvr reoperilqHrx po3paxyHxis 6yno
s4ificHeHo cnpo6y He flilue orpilMaril eKcnepuMenranuHi ,.qaui, ane ri
apo6vttw Ix reoperrqnrfr ananie. 3 uoei ToL{Kl4 aopy, po6ora eignoal4ae
rpnrepinu cneqianuuocrefi xx <$iaraxa ruerania)), raK i cner-lianuuocri,
(nprKnagua Siarra ra HaHoMarepianm>. Cepep uegonixia cni4
Ha3Baril: Bl4cHoBKl4,qo 1-ro eKcnepuMeHTaflbHoro poa4iny Aocr4Tb
HeKoHKperni, taxox norpi6no nipcunuru Sisr,rvHuil acneKr y gonoai4i.
Bsarani AilcepraHr spo6raa rapHy 4onoeigu. BiH noaHicrrc aono4ie
iHSopuaqierc, ruarepianou, nrufi gonoai,qae, ToMy Haur cerviHap Moxe
peKoMeHAyBarn AaHy po6ory,qo saxilcry.

I1.6.-ru.H. llJ ueaxrcx B.M.
Xovy cKa3aru, ttlo ruit7 ue4aaHiil 4oceig po6orm s qmproHieBilMul
cnflaBaMil noKa3aB, qo, piilcno, e npo6neMa BunflaBKr AaHilx cnraeie
ra Ix nacrynnoi o6po6xr. 3 LlieT roL{Kr4 3opy aKryanuHicru po6orr
IhcepraHTa Ayxe KoHKperHa. Y ceoiil po6ori eiH eacrocyBaB yxe
eigorvrrafi nigxi4 - Br4KopNcraHHF ri4pr,r4ie Meranie Ane cilHTeey cnnaaia s
Heo6xiAHNMil BnacrilBocrcMl4 Ta crpyKTyporo. Kpiru roro, gir-r

3an ponoHysaa uoai rexHonori,.r Hi n i.qxonqra Eo 3H r4xeH un n op rcrocri
Bt4Kopt4craBuh HaBo,qHeH i nirarypr, naexau ivuy o6po6xy, i ureucr e uy
nnacrr..rHy,qe$opruaqirc, npoxarKy ra AeocranqifiHnfr cunrea. 3 qie'i

ToqKr4 3opy Lle Eyxe aenvixuit nflrcc, aiH ,qo6uacg ,qyxe xopor.ur4x
pe3ynbrarie. CrocoeHo po6orr s xoria 6il ailcnoauru 4exinuxa
3ayBaxeHu:. [1o-neplJJe, nocraHoBKa npo6nenaarvKtt, ocxin u xh ai Fr

Aoct4Tb 3iqafleKy noqilHaB. [lpo6nenaarmKa - qe 6pax poaynaiHnr
uexauieuie. l1po6neMaril Ky norpi6Ho $oprrltyn rc Barn, n x 6pa x posyrvr iH nr
uexanioruiB BnnrBy neryBanbH hx eneMeHri e Ha gr,r$ysi fr uo-
KoHrponboeani npoqecu cr4Hresy ir.g. [1o-gpyre, na21-oruy cnar7gi,
flKu1o roBopr4Tr4 npo nigarqeHHF nopilcrocri 3a paxyHox e$exry
OpeHxenn, Heo6xi4Ho npilBecru po3paxyHKul AaHoro BKflaAy, a He

npocro HaBoAl4l4 xoeSiqieHru 4u$yaii npu neeHiil reuneparypi,
ocrinurr Soprrlyna He,qae yflBneHHF Ha cxinurr e$err OpeHxenr
BnflilBae Ha nopilcricru y AaHilx cnnaBax. flo-rpere, crocoBHo
o6'euuoro eSerry Ha AilnaroMerplrqHilx Kpr4Br4x r 6 nepernrHye
TpaKToBKy, ocrinuxu rinuxr pisnr,rqn y naogyni [OHra He Moxe gaBarn
TaKoro eSexry. fix augHo 3 qr4x Kpr4Br4x, ,qaHi o6'eruHi eQexrra



10

nporrBnntgrbcfl y o6nacri4rasysii BoEHto, a BoEeHb - qe raxtafi eneMeHr,
qKilfi Moxe 3HilxyBaril TeMneparypy $aeosnx neperBopeHu, t4o 6yno
noKa3aHo, 3oKpeMa, Ha cnnaBax 3ani3a. lllfiHx, nxrtZ npoxogl4Tb

c[cTeMa Ha giarpanaax cTaHy, i o6'euHi eQexrra o6yruoaneHi SaaoeruN
nepeTBopeHHFMt4 y r-lNx Meraflax. I rpe6a Ayxe o6epexHo posnoai4arn
npo ri4prag Hio6ito, ocrinuru sri4Ho 3 flireparypH14M14 ,qaHilMt4, ri4pn4
Hio6iro po3nagaerbcs y aaryyrvri npr reMneparypax 6nresxo 600 'C.
l-ilpraA nio6ito Eoct4rb cra6inunrrZ i y nuoro $aaoai neperBopeHHE y

AaHoMy iurepeani TeMneparyp He eig6yaarorbcq, i ganuh o6'evuuttZ

e$err Moxe Hieenloaarlc+ y nopieHnuni s rilraHoM Ta qilpKouieu.

Ane po6ora ueHi cnopo6anacb. BoHa e qinbHoto, MoxHa cKa3aril
3aKiHqeHop, npereH4eHT Bonogie riaarepianou, npaKT[t{Ho yce po6tts

ceoinn4 pyKaMil, 3Bt4L{afiHo 3 AonoMoroio Koner i ceoro HayKoBoro

repieHrra. Po6ora eignoeigae acirra ehlroraM Ao Ancepraqii, go6pe

ocairneHa y nireparypi ra anpo6oeaHa na xoHSepeHrlisx.

I1.6.-rvr.n. Oinaroe O. B.
[1o nepule, y uaaai oAHoro s posginia aHoHcyBanoce BrlBqeHHH BnahBy

gr,rSysil, afle F fioro He noqyB. l1o 4pyre, crocoBHo e$exry Opeurenn y

MeHe 2 tanwtauns. Br 6epere nopotuKoBi rvrarepiann, y HtAx floct4rb
BertuKa noBepxHq, nxi roeQiqieurr Rrasyaii er 6epere - noBepxHeai '1il
o6'evni? Y Hyrx 3HaL{eHHF MoxyTb cyTTeBo eigpienrrracn. KoeSiqienru

Ara$ysil rueranie 6y4yrs ei4pisHnrrcs ei4 ei,qnoeigHrax xoeSiqieHria sa

yvacri BoEHro, r-1e norpi6Ho yro..tHltrfi. A eaarani, po6ora ueHi

cnogo6anacu.
E.r.H. Maproecuxhil n.e.
l!o6 era poayrrainn, wlrranoaui4 cnflaB, axwheapa3 BilKopllcroByerbcn

4nn 6ioue4uqHrx 3acrocyBaHb - Lle Ti-6Al-4V. Y Huoro MoAynb

npyxHocri 110 l-t-la. l-1orpiftHi cnnaBil Zr-Ti-Nb, noqanu BfiroroBnFril
gerinura poxie Ha3aA. O.qHrrrl a iHiqiaropie 6ya l.O.CxN6a, BoHul

3anareHryBaflu cnnae BAZALM. l-le npra6nusHo 60 l-l-la. l, qx 6aqfiMo,
pisHraqn Aocr4Tb cyrreBa. I re, u1o B4afloctt orpflMaril 60 l-l-la sa

,qonoMoroto nopotuKoBt4x rexHonorifi - Lle BenHxutZ xpox Bnepeg roMy,
qo He eig6yaaerbcfl nnaBfleHHF, 3HaqHa repMo-MexaHiqHa o6po6xa,
uexaHiqua o6po6ra, a qe npn6nil3Ho 40o/o Baprocri arapo6y. O6wpea
CnflaBr4 e Hil3bKOMOAynbHt4Mil, npoTe BOHr EyXe nipOreHHi. To6ro, ronr
norpi6Ho npoBo4llril TepMo-MexauivHy o6po6ry, eiH uopuarbHo
ge$opruyerbcl npra 800 oC, afle noquHaerbcn peaxqir oxflcneHHq i

cnflaB Haeiru Moxe aaropirrcn. A ryr AaHa npo6nerua (orracneHun)

ycyBaerbcn, ToMy Lle BenHKilil xpor Bnepe,q.

Il.&.-rvr.n. npo6. Korpeqro C.O.
fixulo r1efi eQercr Ao3Bonfle 3Hw3trv MoAynb y 2 pasw, To Lle AocLlrb
earoMnfi pe3ynbTaT. Ha cxinuxn fl naM'flTarc, y po6oTax 3HilxeHHq Ha 10-

15o/o - Lle Bxe ,qo6pe, a ryr tarufr pe3ynbrar.

8.6.-rvr.H. OiPcroe l-.C.
Y Hac BilHr4Kno cKinbKil 3anilTaHb, qe ceigurrb npo re, u-lo Mtl

3acnyxan7 Ayxe xopotrly 4onoeigu, nxa qiraaa 6araruoru Ha[!l4M

KoneraM i xoxeH xove go6parvcfl po neeHoi cyri. Tolty M14 MoxeMo
peKoMeHAyBarA EaHy po6ory,qo 3axhcry, ane is sacrepexeHHRlvtr, Rri

6yno cKasaHo:
1. Eo1arw $israunrax QoprvrynrcBaHb y nocraHoBl-li neaHhx rBepAXeHb

2. Bpaxyearra yci 3ayBaxeHHq, qxi cuorogHi npo3Byqanil.
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3rvrina Ha3BLt Aucepraqil sareep4xeHa Ha saci4aHHi BqeHoi pagra lncrrryry rueranofriaraxn
itvt. l-. B. Kypgrcruoea HAH Yxpainm (llporoxon Ns 10 eia21.01.2021p., BilnilcKa,qo4aerucr).

_ BpaxoByto..lt4 Bt4KflageHe Bilu-le, ceruiuap peKoMeHtrye gracepraqirZny poOory
Oprurava [.B., M.H.c. aigginy $israxra uiqnocri i nnacruquocri HeroMoreHHNX MerareBux
uarepianie lncrraryry ueranoSisrxu inlt. l-.8. Kypgrorvroea HAH Yxpai'nra <OasoBi ra
crpyKTypHi nepereopeHHF npil aKTuBoBaHoMy BoAHe[l cilHreei cnnaeie Ha ocHoai qnpxonin>
,qo 3axilcry Ha s4o6yrrn HayKoBoro cryneHe EoKTopa Qinoco$ii sa cneqianuuicrrc 105 -(npilKnaEHa Sisrra ra HaHoMarepianr> Ha cneqianieoaanifi eqenirz pa4i s lucrrryri
ueranoQisuxr iru. l-.8. KypAoMoBa HAH YrpaTnra.

I-onoaa ceuiHapy
AoKrop Qia.-naar. HayK, cr. H. c.

Cexperap ceurinapy
KaHA. $is.-uar. HayK, cr. H. c.

PeqeHaenrr:

AoKrop Qia.-ruar. HayK, npo+.

AoKrop Sis.-uar. HayK, cr.E.
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