BIJAI' YK

oiiiHoro omonenTa Ha auceprauiio  Hisameesa Makceuma Cepritiosnua
«Dazosuit cknan, CTpykTypa i (I3MKO-MEXaHIuHi BIACTHBOCTI amMOpP(IHMX |
HAaHOKPUCTAIYHUX craBiB Feyp 7)(Ni, Co, Cr, Mo, W, Nb, V. Mn, Al)jo-3 Y o
2(S1, C, B, P)j7-24», nogany nHa 3100yTTs HAYKOBOTO CTYIMNeHs Kanauaara (PI3uKo-
MaremMarniHux Hayk 3a crnewanbhictio 01.04.13 — izuxa metanis, nanpsim 104 —
(p13rKa Ta aCTPOHOMI

Jluceprauiina  pobora M.C. Hizameesa  npucBsueHa  BCTAHOBICHHIO
OCOOJIMBOCTEH HaHOKpHUCTani3auii 3 piakoro 1 amMopHOro CTaHiB B 3aleiKHOCT] Bil
NXIMIYHOTO  CKJIa[ly, PEKMMIB TrapTyBaHHs (LIBMAKOCTI OXONOUKEHHS) Ta BIJLITAJTY
CMJIABIB  CHUCTEMM Feqr-71(N1,Co,Cr,Mo,W,Nb,V Mn,Al)10-3,Y15-2(Si,C,B.P) 754 Ta
NOCIPKEHHIO 1X (PI3MKO-MEXaHIYHUX BJIACTUBOCTEI].

3pocTarouMii B OCTaHHI POKM IHTEPEC [0 TOLIYKY CIUIABIB 3  BHCOKOIO
CKJIOYTBOPIOIOYOK) 3/IaTHICTIO (30kpema, a0 amopdizauii B 06°emi) o6yMOBIEHMI iX
YHIKQIbHUMHU BJIACTMBOCTAMM Ta LUMPOKMM CIEKTPOM MOKIIMBHX Ta BIKE PeaslizoBaHuy
[MPOMMCIIOBHUX 3aCTOCYBAHD.

B1omMo, 110 yMOBHM TBEPIIHHS PO3IIIABIB B 3HAUHIN MIp] BIJIMBAIOTH HA KIHLICBY
CTPYKTYPY Ta BIIACTMBOCTI METale€BMX MarepianiB. Tak, y NMpOAyKTax rapTysaHHs 3
pIAKOro CTaHy (DIKCYEThCsS MWHMPOKUH CIEKTP MeTACTabilbHUX CTPYKTYPHUX CTAHIB.
BKJIIOUAIOYMH  HAHOKPUCTAIIYHMK Ta amop(uuil. Matepiany 3 TakuMH CTPYKTYpamu
XAPAKTEPU3YIOTLCS  YHIKAIbHUMHM MOEAHAHHAMHM IIHHUX (PI3UYHUX BJAACTHBOCTEI.
HaiiOuib1l NepecnexKTMBHIMM B TUIAHI MPAKTHYHOIO 3aCTOCYBAHHS € 00’ €MHI MeTajes
crexna (OMC), cepen axux oco6amMBe MICLE TMOCITAIOTh CIIAaBH HA OCHOBI 3aj1i3a. SKi
HazuBatoTh e amop(uumu cranimu (AC). Cuposuna mns Burotosienuss AC mae
BIZHOCHO HHU3bKY COOIBapTICTh, @ OTPUMYyBaHI CIUIABM BOJIOMIIOTH HAM3BHYANHO
BUCOKMM PIBHEM MILHICHUX, 3HOCO- Ta KOPO3IMHO-CTIHKHX BJIACTHBOCTEIA. [Ipore,
NpaKkTHyHE BHUKOpUCTaHHd AC CyTTEBO YCKJIAOHIOE TOHM (aKT, L0 AaHI BiAHOCHO
TEPMIYHOT CTIRKOCTI amop(HUX (ha3, MeXaHI3MIB iX Mepexoy y pIBHOBAXKHHMIT cTaH Ta
BIJIMBY KpHCTam3aLli Ha (PI3UKO-MEXaHIuHI BIACTUBOCTI € AYKE 0OMEIKEHUMH. Tomy,
0e3 CYMHIBY, HAnpsM €KCHEePHMMEHTAIbHMX JOCIILKEHb Ta TEOPETHUHOrO aHan3y
(popMyBaHHs CTPYKTYPH LIBUAKO3arapTOBAHMX CIUIaBiB crinasiB Fey_7(Ni, Co. Cr, Mo,
W, Nb, V, Mn, Al)0-32Y152(S1, C, B, P);754 Ta BUBYEHHS iX BIIACTMBOCTEH, oOpar:iii
Hizameesum M.C. npu BHKOHAHHI AHCepTaLiifiHOl POOOTH, € BENbMH AKTYaJIbHUM SIK
Ul NMOTrNMOJIEHHST YsIBIIEHb PO 3aKOHOMIPHOCTI CTPYKTYPOYTBOPEHHS B oOpaHux
crijiaBax, Tak 1 i1 ONTHMI3all] TEXHOJIOTIYHMUX PEKUMIB iX BUTOTOBJIEHHS.

Y~ CTpYKTYPHOMY BIJHOIIEHHI auceprauiiiHa pobota Hizameesa M.C.
CKNANAETBCA 13 BCTYNy, IUATH DO3ALIIB, BHCHOBKIB Ta IIEpETiKY BUKOPHUCTAHHUX
NITepaTypPHUX JuKepen. 3aransHuii obesar po6otn cknanae 145 cropinok, 48 PUCYHKIB Ta
20 Tabmuub.



YV Beryni OOIPYHTOBAHO — aKTYallbHICTh — TCMM auceprauiiftHoi - podoTHh,
chOpMYJILOBAHO METY Ta 3a1adi AOCIIKEHb, BA3HAYEHO HAYKOBY HOBH3HY, TIPAKTH!IHC
SHAuEHHs OTPUMAHMX PE3YJIbTATIB Ta OKPECIEHO 0COOMCTHH BHECOK 3j00yBava, HaJaHo
Bi710MOCTI 11010 anpobattii Marepiais aucepTauiiinoi podoT Ta 3arajabHol KIUILKOCTI
nyosiKauii 3a il TeMOI0.

YV mepmomy po3miai auceprauii (JreparypHOMY OrJIsAll) OrmucaHi 0COOIMBOCTI
CTPYKTYPH 1 (DI3MKO-MEXaHIYHMX BJIACTMBOCTEH aMOP(pHHMX METaleBUX CIUTaBIB,
OLIHEHO TEPMiuHy CTIHKICTb Ta HOCIHIIKEHO MEeXaHI3MKM KpHUcTasi3aili aMopgHux
crninasis. [IpoaHanizoBaHo KpUTepii CXUIILHOCTI CIIJIABIB 10 HEKPUCTAJIIYHOIO TBEP/LIHHS
Ta PO3MIISIHYTO YMOBM OTPUMAHHA 00 €MHHUX METaNeBMX CTEKOJ 1 HAHOKPHUCTATIIUHMX
varepianie. OXapakTepu30BaHO OCHOBHI MEXaHI4HI BIACTHBOCTI LIBHIKO3arapTOBaHmX
CKITATHOJIErOBAHMX CIUTaBiB. Y 3aKJIOYHOMY MIAPO3JUII HABEHEHI MIJACYMKH OrIsiLy
niTepaTypy Ta Ha iX OCHOBI c(hOpPMYITbOBAHI 3a1a4l JIOCIIKCHb.

V apyromy po3aiji o6rpyHTOBaHO BMOIp 00’€KTIB 3amiaHOBaHMX AOCIIJKEHb, a
TAKOK OMMCAHI METOMMKH TPOBEAEHHs ekcriepuMeHTiB. CTpykTypy Ta (pa3oBui CKIlajl
LIBMIKO3ArAPTOBAHMX ~ 3Pa3KiB  JOCTIUKYBalIM  PEHTTCHOrpapIyHAM  METOAOM 3
peectpalicro  aMdpakmiiHUX ~ KapTHH ~ HA mudpakromerpt  JAPOH-3 vy
vMoHoxpoMaTin3oBaHoMy COg,-BUIIPOMIHIOBaHHI. TepMIUHY CTIHKICTD aMOp(HOro crany
ra xapaxtepti temmepatrypu (T, T, 11, Tons) CTPIUKOBHX Ta 00’EMHHX 3DasKib
su3nauany metonom audepenmiansHoi ckanyrouoi kamopumerpli (ACK) wa npunani
«Netzsch DSC 404 F1 Pegasus». MikpoTBepAiCTh IIBUAKO3ArapTOBaHUX 3Pa3KiB
BUMIPIOBAIIM 32 JIONIOMOTOI0 cTanaapTHoro mikporsepaomipa IIMT-3. Enexrpoornip Ta
TepMiuHUi  KOe(ILIEHT OMOpYy BUMIPIOBAIM YOTHPbOX30HAOBHM  METOJOM  Ha
nocTiiiHoMy cTpymi mpu wBuakoctsx Harpisy 5 Ta 10 K/xB. MikpocTpyKTypH]
NOCIIIKEHHST TPOBOIMIM Ha PACTPOBOMY €JIEKTPOHHOMY MIKpOCKomi Tescan Mira 3
LMU. B 1boMy K PO3ZiJi ONMUCAHO METOIM BUTOTOBJIEHHs CIUIABIB Ha OCHOBI F¢ v
BUTJISIIL CTPIYOK, 00’ EMHMX MJTACTHH Ta CTPHIKHIB, @ TAKOYK MPUBEACHO 1X MapKyBaHHs,

Oco6GauBoi yBar 3aciyroBye TOH (pakT, IIO JJIs BUIOTOBJICHHA MAaCHBHHX
LIBMKO3arapTOBAHMX 3pas3KiB OyJ0 PO3POONIEHO Ta BIPOBA/UKEHO y BHPOOHMIITBO
crneuianbHe o6majHaHHs — OJOK JUTd HAALIBHAKOro oxojomkenHs posmiasy (HILIOP)
Ta YCTAHOBKY I JIMTTA PO3miaBy B MiaHy ¢opmy. IIBHAKICTH OXONOIKEHHS
OTPUMAHHMX LIBHIKO3arapTOBAHMX 3Pa3KiB OLIHIOBAJIM 3a IX TOBLIMHOIO (A1aMETPOM) 3
BIOMMMM 3 JTiTEpaTypu crisBiaHoweHHs MU, [TokazaHo, IO HOCATHYTI B paMKax JaHOT
POOOTH LIBUAKOCTI OXOJOAKEHHS PO3MIABIB CKIIaJaly ~ 10* - 5-10° K/e.

Y TpeTboMy pPO3AiIi 0XapaKTepHU30BaHO CXMIIBHICTh HOBMX CKJIaJHOJIETOBAHHX
CraBiB Ha OCHOBI 3ajli3a A0 HEKPMCTAIIYHOTO TBEPIIHHA. AHAN3 CKIIOYTBOPHOIOUOI
3MATHOCTI TPOBOAMBCS 13 32CTOCYBAHHAM EMITIPHYHHX KPUTEPIIB Y Ta Vn, SKI
NPEeACTaBJISIOTh COOO0I0 CIIBBIAHOLICHHSA XapaKTEPHUX TEMIEPATyp JOCIIIKYBaHMX

spaskie. OTpuUMaHi 3HAY€HHs [OPIBHIOBATM 3 EKCIEPUMEHTAIBHO BUMIPSIHAMM



KPUTHUHUMHM  LUBHJKOCTAMM  OXOJIOJZKCHHS cninasis.  Kopensiist  pe3yibTarTis
DO3PAXYHKIB 3 €KCMEPUMEHTAIbHUMK JaHUMU BKa3ye Ha MOZKITUBICTH BUKOPHUCTAH H
00OpaHUX TEPMOAMHAMIUHUX KPUTEPIB JUlsl MPOrHO3YBaHHS CXMJILHOCTL CIJIaBIB Ha
ocnoBl Fe 10 00'emuoi amopdizarii.

JlocniayKeHo OPOLECH CTPYKTYPOYTBOPEHHs Yy LIBHJKO3arapTOBaHMX 00’ eMHMX
3pazkax 0araTOKOMNOHEHTHHX crmasie - cucremu  Fe-(Ni,Cr,Mn,Mo,V,W Nb,Cu)-
(Si.B,C,P/Y). Byno BCTaHOBNEHO, 110 B iX CTPYKTYPI opMyeTLCST UM CHEKT]
HEPIBHOBAKHMX  CTPYKTYPHMX  CTaHIB, TaKUX K onHodazuuii  amopQHuii,
HAHOKOMIO3UTHHI (TOOTO B amop@Huiii MaTpui (QiKCYIOTbCS HaHOKpUCTANN o-lke) Ta
nanokpuctaniuanx (10 — 40 HM), KWl CKIANAETHCSA i3 CyMILIl HAHOKPUCTANIB o-Fe
ta/a6o y—Fe, Ximigaux cronyk izomopduux meractabimbHum (asam Mes(B,C) 1
Me,3(B,C), Ta HeBennKkoi KimbkocTi a3 i30CTPYKTYpHUX CTabUIbHUM crniofykam Fe,B,
FesC,, FesCs, FeysP (tun CoyP) Ta FesP.

ABTOPOM JucepTauiiHoi podoTH Oysno 3podJieHO BHUCHOBOK, IO OCHOBHHM
UMHHUKOM, SIKHM KOHTPOJIIOE CXMIIBHICTH CIUIABIB HA OCHOBI Fe 10 HEKPUCTAIIUHOIO
TBEP/AIHHA, € ONM3bKICTh CKIaay CIUIaBy JO €BTEKTHYHOro. Takum uMHOM, OVio
BCTAHOBEHO, [0 HAWBULIMM PIBHEM CXMJIBHOCTI JO CKJIOYTBOPEHH: BOJIOZIIOTD
nerosani itpiem Ta amominiem crutasn HBCY-1-1, HBCY-2-1 ta HBCY-3-1),
KPUTHYHI TOBIIMHM BIJTUBKIB AKHAX CKIIAAAIOTh 2,3, 2.5 Tta 2,6 MM BIJIIIOBIJIHO.

UYersepTuil po3aiJl AucepTallii MPHCBSIYEHO BCTAHOBIEHHIO 3aKOHOMIPHOCTEN
VTBOPEHHS CTPYKTYPH Ta (pazoBOro CKiamy [py TepMOOOPOOLI CTPIYKOBUX Ta 00 EMHO-
amop(hi30BaHMX CIUIABIB JOCHIUKYBAHOI cucTeMM. Bu3HaueHO mapameTpu TepMIvHOI
crifikocti  amopduoi  (asu. [TokasaHo, [0 HAaHBUIIMM PIBHEM TEPMOCTIHKOCTI

sononitoTh amopdui crrasy HBCY-1-1 ta HBCY-2-1.

JlOCTIPKEHO NPOLECH CTPYKTYPOYTBOPEHHSA TIpM HArpiBaHHl CTPIYKOBMX Ta
06’ eMHMX amophHUX 3paskis oxHakoBoro Ximiunoro ckmaxy (HBPC-4, NHRP-0,
HBCY-1-1, HBCY-2-1) Ta noseaeno, 1o y Bumanky cmasy HBPC-4 mexanizmu
kpucTanizauii AK y CTPiulli, TaK 1 B MACUBHOMY 3pPa3Ky € IACHTHYHUMH, a TEMIEpaTypH
CKTYBAHHS TA T10YATKy KPUCTANI3allii CriBMafaloTs. 3 1HIOoro 60Ky, B crutasl NHRP-6
CMOCTEPIraeThes JesAKe 3HWKEHHS TEPMIYHOI CTIHKOCTI B 00 €MHMX 3paskax 'y
MOPIBHAHHI 13 CTPIUKOBMMH, LIO aBTOP TIOACHIOE OLIBLIOKD KIIBKICTIO BMOPOIKEHHX
uenTpie kpuctamizawii. JJCK-repMorpaMn CTPIUOK Ta TIACTHHOK aMOP(HUX CIIIaBIB
HBCY-1-1 Tta HBCY-2-1 <xapakTepu3yOTbCsS 3HAYHUMH BIIMIHHOCTSIMH, L0
[OSICHIOIOTb PI3HOIO KITACTEPHOIO OY/I0BOIO BUXIIHOIO CTAaHy LIMX 3Pa3KIB.

Byno Bcranosneno, mo cruasy NHRP-6, 1o XapaxkTepusyeTbCs HaWBHILNAM
DIBHEM CXMJBHOCTI O CKJIO YTBOPEHHSA, a NPW HarpIBaHHI KPUCTAI3YETCSA B OIHY
CTA/MII0, NMPUTAMAHHE HaWBHINE 3HAUCHHSM €HEeprii aKkTHBaLll MPOLEeCy KpUCTami3arl
(629 Kxan/mons). O6’emui amopdui 3paskn cmnasy HBCY-1-1 y mopisHsHHI 13
CTPIUKOBUMM MAlOTh e€Heprito axtusauii Hukdy Ha 18, 20, 34 ta 47% it KOxKHOI 3



HOTMPHOX CTAI NEPETBOPEHHs, BIMOBIIHO. Macusni 3pasku cruiagy HBCY-2-1
BIIPI3HAIOTLCS BIICYTHICTIO TPETHhOT Ta 'UETBEPTOI crafiiii mpolecy Kpucramiizaii, a
ereprii akTUBaLi Nepiioi Ta 3aBepLuaibHOT CTa/llid y HUX MaliKe Ha 26% HUIKUL, HDK Y
CTPIYKOBMX 3pa3Kax 1[bOTO X CIIJIaBy.

3a pesyibTaTaMy PeHTreHO(a3oBOro aHaizy 3pasKip JNOCIIJUKYBAHUX CIUIABIB,
HArPITHX 10 TEMIEpaTyp 3aBepLUeHHs CTa/liil nepeTBOpeHHs, 0yJi0 BU3SHAYEHO, SIKI came
(pa3u YTBOPIOKOTLCS Ha PI3HMX eranax npouecy kpucranizauli. Tak, 0yJ10 BCTAHOBJICHO,
10 CTPYKTYpa LIBHAKO3arapToBaHux crpiuok cnnasy HBCY-2-] [ICJIsl HArpIBaHHs J10
TemnepaTypy 3aBeplueHHsi Apyroi craaii KpucTasizail (1008 K) wmictuTh Aesky
KiTbKICTD 3aHIIKoBOi amopdHoi (asu, MopsJl 3 AKOIO yTBOPIOIOThCA (hasu, 130MOP(H]
cap6inam Cry3Cs. FesC; Ta Gopuay Fe, B, po3mipi KpUCTANITIB AKAX CKIANAIOTH 6 — 30
uM. Ha Tepriit cramii xpucranizauii amopdua (asa MOBHICTIO KPUCTANI3YEThCH, d
MAKCHMAalTbHI CepesiHi po3Mipy HaHOKpHCTAIB KapOiais, Oopuaie Ta o-Fe MaloTh BiKe
cvomikponnuit Mmacwtad (100-150 um). Y TO K€ vac, kpucTama3atis amopdHoi azn B
cnnasl HB-3  peanisyerbcss y OBl CcTaali  LUIIXOM  OAHOYACHOrO  YTBOPEHHS
HAHOKPMCTAJIB TBEPAOro PO3uMHy Ha ocHosl o—Fe Ta Oopums FesB (N13P) 1 FesB
(Fe3C). OCHOBHMM TMPOLECOM IIEPLIOrO eTarny NepeTBOPEHHA € KpyucTasi3auist O0pHLIB,
a apyroro — yTeopeHHs kpucranis o-Fe. JIBodasHa KpucTamisails 3a  Takuw
MEXAHI3MOM CITOCTEPIraeThCs YIeplie,

[Psitmii posain  auceprauii  Hizsameesa M.C. nNpuCBS4YeHMH JOCIIUKEHHIO
MexaHiuHMX, KOPO3ifHUX Ta eNeKTpHUUHKX BracTusocTed amopduux a3z 1 HaHo(pa3HKX
KOMMO3MTIB  PI3HOrO0  XIMIYHOTO  CKJajay 3  ypaxyBaHHAM  TEMIepaTypHO-
KOHLEHTPALIMHUX YMOB HEPIBHOBaJKHOrO TBEPAIHHA PO3IUIABIB MPH  OTpUMaH HI
00’ eMHKMX 3pa3sKiB Ta KpucTamizauii aMmopHuX (Bas B WIBKAKO3ArapTOBAHMX CTPIUKAX.

[TizcymMOBaHi pe3ysbTaTH BUMIPIOBAHb MIKPOTBEPAOCTI aMOP(HMX CTPIYOK Ta
00 €MHMX TMIACTMHOK Ta CTPMIKHIB JOCIIKEHUX B Po0O0TI cruiasiB. 3po0seHo
BUCHOBOK, 10 PIBEHb [, 3pOCTae 3 MIABUILEHHAM 3arajbHOr0 BMICTY JIEIYIOUMX
enementis B AMC. [TokazaHo, 1[0 MIKPOTBEPAICTh 00 €EMHHX MMBHUAKOOXOJOMKEHNX
3pa3KiB MOPIBHAHO 3 CTPIYKAMI JIEKUTH Y OibLI IIMPOKOMY [1ana3oH1 3HAUCHb B11 5,40
[Tla no 16,2 I'Tla. BetaHoBiieHO, IO MPUYMHOI HU3bKOI TBEPAOCTI MIIACTHHOK MEBHMX
cnnagis (3 BucokuM BMicTom Ni) € TOMIHYIOYA YacTKa TBEPAOrO PO3UMHY HA OCHOBI Y—
Fe B ix ctpykTypi (10 80%). HailGinbro0 MIIHICTIO XapaKTepU3yKOThCs MOBHICTIO
3aKPUCTANI30BAHI TUTACTMHKM TOBLIMHOIO 2 MM, SKI MICTATh HAHOMACILIA0HI KPHCTANITH
vetacTabinpaux 6opuny FesB Ta kapbimiB CrsCe 1 FesCs 13 cmnagis, 110 HE MICTATH
sonbdpamy Ta P3M. Boanouac, K TOKa3aHo, TBEPAICTh 00’ EMHUX 3pasKiB 3 aMOP(HOIO
CTPYKTYPOIO € MiHIMaJIBHOKO CEPEel BCIX JOCIIKEHUX CIUIABIB, IO HE MICTATH y—Fe.

OmuuM 13 HAWBAXKIUBUX PE3YIbTATIB, OJMEP)KAHUX B POOOTI € BCTAHOBIEHA
nporopuiiiHa 3ajeKHICTb BEMWYMHM f{, BHXIIHMX HAHOKOMIIO3UTHHMX CTPYKTYp
(BIZTHOCHO M’AKi HAaHOKPHMCTAIM O—Fe, po3nojineHi B aMOP(HIA MaTPHUL1) BIA IYCTHHH



LM X HAHOKPUCTAJIB. Boaxouac, 3HAYUCHHS MIKPOTBEPAOCTI [MOBHICTIO
HAaHOKpUCTATIUHMX — 00’€MHMX  3paskiB, OTPUMAHMX  TIpH PI3HUX  LIBHIAKOCTSX
OXOJIOJUKEHHA,  /00pe  KOPEeNoIoTh 3 BMICTOM — HaHOMACIITaOHMX KPUCTAJIIB
piBHOBaKHOTO Oopuay FeaB.

[Ipr AOCHILKEHH] BIUIMBY TepMIuHOi 00poOKku Ha MIKPOTBEPAICTL AMOP(HHUX
CTPIYOK MOKA3aHO, IO CIUTABM JIErOBaHI BOJbL(PAMOM, ITPIEM Ta AIIOMIHIEM [11CI
3aBEpLLEHHS BCIX CTA/li HAKpUCTANI3aLli XapaKTEePU3yIOThCs PEKOPAHHMH SHAUCHHAM K
mikporsepaocti - 17-22 I'Tla. Tlpn npomy, nokasano, 1o B CTpluKax CrulaBiB, Kl HE
viersts Y. Al, W. HaHOKpHCTasi3allis Tak camMo MPU3BOAMTH JIO PI3KOro [T1J1B U ILLEH Hsl
H, nol7-17,7 I'l1a.

PesynbTaTi BUNPOOYBaHb HAa TPMTOUKOBHUIM 3rUH 3arapTOBaHUX MTACTHHOK CILIABY
Feq.CriaW>CsS11B s n103B0oMaM BU3HAYMTH HaANpPYKEHHS pPYHHYBaHHsA Ta BCTAHOBHTH
NPUHLMIIOBY ~BIAMIHHICTb PYHHYBaHHA  LBOIO HAHOKPUCTAIIIYHOTO  CIJIABY  BIJl
pyiiHyBaHHs KPHUXKUX MaTepianiB THUIlY KepaMmik, - OpIE€HTALlsl MOBEPXHI 3J1amMy
J103BOJTHIIA TPUITH 10 BUCHOBKY, 10 PYHHYBAHHA KOHTPOJIIOBAJIOChH AIEI0 JOTHUHUX, a
HE PO3TATYBAIbHUX HAMPYIKEHD.

3arasioM, B Pe3ysbTaTi JOCIUKEHH] MEXaHIYHUX BIACTUBOCTEH HOBHMX CTPIYKOBUX
a4 06°eMHMX HAHOKOMITO3UTHHX CIJIaBIB HA OCHOBI 3aj13a OyJIO IOBEACHO, L0 BOHH B
Kilbka pas3iB MEPEBHILYIOTb BJIACTHBOCTI MPOMUCIIOBHUX KPUCTAMIYHUX CIJIABIB HA
Hikenesiii octosi. KpiMm TOro, B oMY PO3JiL1 3 BUKOPHCTAHHAM eJIEKTPOXIMIUHOTO Ta
rpaBIMETPHYHOIO METO/IIB nokazaHo, 1i HOBI aMop(QHI Ta 0COOIMBO HAHOKPHUCTAJIIUHI
CTPIYKOBI Ta 00 €MHI CIUIaBU XapaKTEPHU3YIOTHCS Ha3BUYAiHO BHCOKOIO KOPO31HHOIO
cTiHKICTIO, KOTpa B 2-4 pasu MepeBHILy€ CTIHKICTh HEPIKABIIOYOI ctasi Ta B 4-6 pasiB -
iHIIMX BIZOMMX KOHCTPYKLIMHMX cTaneil. 30Kpema TMOKa3aHo, W0 BHCOKa KOPO31iHa
cTiiikicTs 3paszkiB AMC 3a6e3rneuyeThcsl HasBHICTIO B KIJIBKOX CIUjlaBax HIOOI110,
dhocopy Ta xpomy. BCTaHOBIEHO, 110 BBEJICHI B CILIaB P 1 Cr y cmiBBiaHoweHH! 2:10
aT.%, 3a0e3mneuyioTh (POpMyBaHHs 0COOIMBO IIIBHUX 3AXUCHUX [IapiB, Kl € CTINKUMH
y KOHTAKTI 3 arPECUBHUM CEPEIOBHIIEM 1 B IPUMYCOBHX OKCHIHO-BIIHOBHMX MpoLEecax
NPaKTUYHO HE PYHHYIOTBHCA.

Haa3BHuaitHo 1iKABUM 1 MOKA30BUM € OCTAHHINA MIAPO3/IN AMCEPTALIMHOT POOOTH
Hizameesa M.C.. B sKOMY HaBeJeHl MPUKIAAX TPAKTUYHOrO BHKOPHCTAHHS
PO3pOGNEHNX TiA uYac BUKOHaHHA pobotn AMC Ta HAHOKPHCTAJIIYHUX CIIJIaBIB.
MokazaHo, WO ceped (DYHKIIOHAALHMX BIACTUBOCTEH HOBMX CIUIABIB HAI3BHUANHO
BASTHBUM € BUCOKHH MATOMMM eNekTpoonip amopduux cTpidok (p >140 MxOmcem).

BcTaHOBIIEHO, IO CIJIaB Fe45Ni19}4C03=5C1'5;M01,9B14815,5 3 HAWBUIIIUM 3HAYEHHSM
/) XapaKTepu3yBaBCs HaWHIKIMM TeMIepaTypHHUM koedimieaTom onopy (TKO) -
4.4-107 Om/K vy inrepsani 300-600 K, 1m0 € 10CHTh BRKITMBUAM 74 HOrO NPAKTHYHOTO
BUKOPUCTAHHS TPH BUTOTOBIIEHHI HU3bKOTEMIIEPATYPHUX 1 pauepBOHUX CTPIUKOBUX
HarpiBavlB.



JlucepraHToM 3J1CHEHA MO-CYTI LUBMAKA MPOMHCIIOBA peajizauls po3poOneHoro
14 3AMATEHTOBAHOrO 3a HOro YUacTi HOBOIO €HEProe(eKTHBHOTO CTPIYKOBOTO CIIaABY, -
viinageno Jlinensiiinuit  gorosip mik  IM® im. [.B.Kypmomosa HAH Ykpainn
(Jlinensziap) Ta TOB «MEJITA» (Jlinensiat) Ha npaBo BUKOPHUCTAHHA «Pe3ncTuBHoro
KOPO31HHOCTIMKOro aMop(hHOrO Crjiapy Ha OCHOBI 3aJ113a».

B winomy, auceprauiiina po6ora Hizameesa M.C. BHKOHaHa Ha BHCOKOMY
npoeciiHOMY  PIBHL. BoxHa  MICTUTHL  3HAYHY KUIBKICTb  PE3YJbTaTIB
eKCMNEPUMEHTAIbHUX JIOCIIIKEHD, SKI BIAMOBIAAIOTE KPUTEPISIM HAYKOBOI HOBM3HHW Td
paKTHYHOI LIHHOCTI. 3a pesyjbTaTamH JAMCEPTALIIMHMX  JOCIIKEHb  aBTOPOM
onyOnikoBaHo 8§ HaAyKOBHX poOIT: 6 cTaren y npoBiHnX (GaxoBUX JKypHaJlaX Y KpaiHu,
4 3 gkuX BXOANTb 70 MiskHapomHoi maykoso-merpuunoi 6asu SCOPUS, orpumano |
natenT YKpaiHH Ha BHHAXIA, a TakoK 2 TE3H JIONOBIZIEH Ha MIKHAPOJHHUX Ta
BITUM3HAHIX HAYKOBUX KOH(DEPEHLIAX.

OpHak, mopsizL i3 BiA3ZHAUCHUMH BUILE YMCACHHUMH MOSUTUBHUMH PE3YJIbTATAMM,
nicepTaiitna pobora Hizameepa M.C. mae 1 JIEsIKI HEOJIIKH, a CaMe:

1 Xoua i B METOAMUYHOMY PO3Mini auceprauii 0OIpPyHTOBaHO BUOIP TOTrO, 'K
IHUIOTO JIErYIOUYOTO KOMITOHEHTY, ajle, sAK Ha MIA nmorisiL, ¢ Oysno O 3ynmMHUTHCS Ha
LOMY Oi7bLI JIeTallbHO. 30KpeMa, 3 UbOTO PO3JLTY € HE 3PO3YMIUIAM, HACTUILKH BHOIP
TUX UM IHIIMX eeMEeHTIB Ta iX KOHLEHTpaLlil 3IMCHEHO MPHU BUKOHAHHI LI€T poOOTH,
4 [pH  BUKOHAHHI  KOMIUIEKCHHX poOIT  BLUAUTY  KpHUCTamizauii  [HCTUTYTY
vertanodizukn. Kpim mporo, Oaxano 0yio 0
YTBOPEHHSI THX UM IHIIMX CTPYKTYpP, B TOMY JUCIl 1 CHTANBIIIMHUNA Ta €HTPOMINHKIA

OLIHUTUA TEPMOAMHAMIYHI ACMNEKTH

steckn. Porb OCTAHHBOTO, 3BAKAIOUM HA 0araTOKOMIOHEHTHICTb CIJIaBIB, MOXKE OYTH
CYTTEBOIO.

2.V rta6n. 3.1 («Ilapamerpu CTPYKTYpPH -AOCIIIKEHHX CIJIABIB») HaBEACH!
pe3yJIbTaTH HE Ui BCIX JOCHIUKEHHX 3Pa3KIB. Hanpuknaz, BigcyTHs iH(GOpMaLlis 100
CTPYKTYPHHUX TapameTpiB aMOp(HUX CTPIYOK crmagis HBCY-1-1, HBCY-2-1, HBCY-3
| T.IL.

3 OckinbkM Ha caMOMy TMOuYaTKy po0OTH yCl JOCHIUKYBaHI CIUIABH
DO3ALTHIIA Ha 4 TPYIH, SIKI BIAPISHSIMCS PI3HUM BMICTOM METAJIOIMIB, OyJ10 O AOLULILHO
5 MOMAJBIIOMY TPEICTABJCHHI PE3yJIbTATIB  E€KCIEPHUMEHTAIIbHUX JIOCTTIIKEH b
BPAXOBYBATH CaMe LH0 0COOIMBICTh TPYII CIIIABIB.

4 Ha puc. 3.4a nybmoeTscs iHpopMalls HA CaMOMY PUCYHKY Ta Moro
nianucy. Te came cTocyeTbes puc. 3.0, 3.7,

5. Ha puwc. 3.11 1nosHayeHO  MAKCMMyMH  Ha madpakTorpam!
LIBMIKOOXONOKeHoro crutapy HB-4, ane y TIAOMCI [0 PHCYHKY HeMae IX
PO3LIU(POBKH. o

6. B uerepromy posmini Ha crop. 101 e dpasa: «3 aHamsy AUPpaKLIHHKX

KapTHH CTPIYOK, MiAAAHWX HarpiBy [0 TeMIepaTyp 3aBepIICHHA KOXKHOro 3



MAKCUMYMIB TEIUIOBUAIEHHS, To3HadyeHnx Ha puc. 4.11, BumumMBae, 110 Ha nepuiii
cTajil  KpucTajiizauli B Jiana3oHl TEM neparyp (818-900 K) B amopdmuiii  asi
opmyroTbest  aucriepeHi  kpuetanu  aBox (aszn  OaHak, aBTOPOM HE  HaBCJICHA
iopmattis oo (as, skl GopmMyroThCs MiJ yac Harpisy amopguux cTpruok. Ha puc.
4 11 wi padi TakoK BLACYTHI, AU(DPaKLIiHI MAKCUMYMM HE MO3HAYEHI.

7.  BucHoBoxk mgucepraHTa Ha ctTop. 112 npo Te, WO «CrnocTepiracTnLes
KOpenALA MDK MIKPOTBEPAICTIO amMOppHMUX CHIaBIB Ta iX TEPMIUHOIO CTIHKICTIO
(TeMMEpPaTypPOIO MOYaTKy KpUCTATI3alll)» 34a€ThCs LyKe Majo 00rpyHToBaHHUM. byio 0
0a/kaHO TIPUBECTH TIPSIMI JIOKA3W 1OrO y BUIIIsAI NOOYIOBAHOI 3a5eKHOCT1 H (145 ),
TiM  Ollblle, 110 EKCIEPUMEHTAIbHUX JaHUX Ui LUbOr0 OTPUMAHO OUIbLI  HIK
JIOCTATHBO.. ..

8. Jlesaki 13 3araJlbHUX BHCHOBKIB € TPOCTOIO0 KOHCTaTaulero akris
(Hanpuknaz, n.0.1,2,7). Byno 6 6axkano Oiyiblue 3BEPHYTH YBary Ha (PI3WUHI MPHUUHH,
1110 OOYMOBITIOIOTH T1 UM IHILI MPOLIECH Ta MMapamMeTPHu,

[IpoTe, mnpuBemeHl 3ayBak€HHs HI B SAKOMY pa3l HE B3HWKYIOTH LIHHOCTI
OTPUMAHMX aBTOPOM PE3YJIbTaTIB, LIIKABUX /JIsl TEOPL Ta MPAKTUKK (PI3UKK METAIIIB,

Jlnceprauiiina podoTa € 3aBeplIEHOI0 HAYKOBOIO MpaLElo, B AKIM OTPUMaHl HOBI
HAVKOBO OOIPYHTOBAHI €KCIIEPUMEHTAllbHI Pe3yJbTaTH. TeKCT OQOpMIEHMI 3a
OCTAHHIMK BUMOTaMM 10 JUCEPTALIHHUX poOIT Ta 40Ope BUUUTAHUH,

3micT aBTopedepary MOBHICTIO BIIOOpaKkae 3MICT AUCEPTALIAHOI pOOOTH.

Beaskaro, 110 3a akTyaJbHICTIO, HAYKOBOK HOBMU3HOIO Ta MPAKTUYHUM 3HAUEHHSM
OTpUMAHUX Pe3yJbTaTiB aucepTauliiHa podorta Hizameesa M.C. Biamosizae ycim
sumoram «llopsiaky MpUCYIKEHHsI HAYKOBHX CTYIIEHIBY», 3aTBEPIKEHOTO [locTaHoBO10
Kaoinery MinictpiB Ykpainu Big 24 nunasa 2013 p. Ne 567 31 3miHamu, 3aTBEPKEHUM U
[Toctanosamu KaOinery MinictpiB Ykpainu Ne 656 Bia 19 cepnusa 2015 p. ta No 11359
sig 30.12.2015 p., a ii aBTOp 3aCIyroBy€ NPUCYKEHHS HAYKOBOrO CTYMEHs KaHAWaaTa
(piznko-maremaTHuHKUX Hayk 3a creuianbHicTio 01.04.13 — (i1zuka metans.

[Tpochecop kadenpu (hi13uKH MeTaniB
(13uuHOro pakynpTeETY

KHiBCHKOrO HAIIOHAJILHOTO Y HIBEPCUTETY
iMmeH1 Tapaca [lleBueHka, |

npogecop Cemenbko M.II.




