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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: ®isuko-ximiuHi MIPUHIMIIN CTBOPEHHS HAHOCTPYKTYPOBAHMX METAJIIYHUX CIIJIABIB HA OCHOBI
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IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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Cdepa ynpasiiHHS: Ka6iHer MiHicTpis

ImenTudikarop ROR: He zacrocoyerbcs
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
IlincraBa gis IIPOBEOECHHSI HiP: 34 - nporosip 3 MOH, iHIIMMHU LIEHTPaJIbLHUMU OPraHaMy BMKOHABYOI BJIaIU

HallpHM Q)iHchyBaHHﬂ: 2.1 - GyHgaMeHTasbHI JOCTiI>KEHHS
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Kop, nporpamHoi kiacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

GakTuuynMi 06car ¢piHaHCYyBaHHS (THC. TPH.): 3696.02




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizyuko-xiMiyHi IPUHLUNY CTBOPEHHS HAHOCTPYKTYPOBAaHUX METAJYHUX CIIJIaBiB HA OCHOBI iMITyJIbCHOI 06pO6KY iX

pO3IyIaBiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physico-chemical principles of nanostructured metal alloys development in terms of pulse treatment of their melts

Pedepat yKpaiHCBKOIO:

Meta po60TH - po3po6Ka (PisUKO-XiMiUHMX NPUHLUIIIB CTBOPEHHSI HOHOCTPYKTYPOBaHUX /HAHOKJIACTEPHUX JIETKUX
MEeTaJliYHMX CHUCTEM CILJIaBiB Ha OCHOBI MarHilo Ta ajlOMiHil0 3 IOKpalleHUMU PYHKILIOHAJIbHUMU i Qi3nKo-
MEXaHI{YHMMU XapaKTEePUCTUKAMHU, B T.4. peJIaKCcaliliHO] CTIKOCTi, TEPMi4HOI CTabisIbHOCTI Ta KapOMiLIHOCTI.
Meronu nocrnimkenss: tepmorpadiunuii aHanis, ITA /NCK, peHTreHo-CcTpyKTypHUii ananis, PEM, ITEM, nokanpHUA
PEHTIeHOCIIEKTPaJbHUI aHasli3, MeXaHiqHi BUIIpoOyBaHHS. B paMKax KjlacTepHOI MOeJli PiIKUX MEeTaliYH1X
cIiaBiB cpOpMyJIbOBaHi Qi3UKO-xiMiyHi 3acazy HAHOAKUCIIEPCHOTO 3MilJHEHHS CIJIaBiB Ha OCHOBI MarHio Ta
anmoMiHilo. Ha 1ifl 0CHOBi po3p06J1€HO HOBUM CTiMKUI [I0 MIOB3Y4OCTi MarHieBUi ciiias B cuctemi Mg-Al-Ca-Ce-Er,
10 MiCTUTb B MaTpuLli i Ha MK(a3HMX MeXKax BKIIIOUEHHS TYroIIaBKoi (pasu, iMoBipHO Al5S3Mg27Er14Ce5. 3aBasku
BHUCOKUM xapakTepuctrkam (0,35% cymapHoi nedpopmatii npu 150 0C i 70 MIla 3a 200 rogus), nokpaleHin
PiAKOIVIMHHOCTI i HU3bKill BAPTOCTI CIJIaB IEPCIEKTUBHUI [1J18 JINTTSI aBTOMOOLIBHUX JleTajsle Mif] TUCKOM.
Po3pob6sieHa HOy-Xay TEXHOJIOTiSI BBEIE€HHS HAaHOPO3MiPHHUX TYTOIIJIABKUX YaCTHMHOK, 30KpeMa ZrO2, ska 3abesneuye
iX piBHOMIipHUI1 pO3IIOAiN B MarHieBiit MmaTpul. [TokasaHo, 0 MarHiTo-iMmnysbcHa 06po6Ka po3msaBy cuiayminy AK7
3 BMicToM 4% Fe icTOTHO (B Tpu pa3y) 30iblly€e MBUAKICTb (POPMYBaHHS €BTEKTMYHOI KOMIIOHEHTH. EpexT
IIPU3BOJUTH 10 CYTTEBOTO NOIPIOHEHHS CTPYKTYPHUX CKJIAJOBUX CILIABY i 361/1b1IEHHS] 06'€MHOI YaCTKU
inTepmeTtanigHoi ¢asu Al9Fe2Si2 Ta yncroro KpeMHito. [TosicHeHi 0CO6IMBOCTI KiHETUKY KpUCTali3allii IOTPiiHO]
cucremu Al-Ni-Fe, sika 06ymoBIieHa NIOCIIiOBHICTIO BBEIEHHS JIETYIOUUX €JIeMEHTIiB. BUCYyHYTO KOHILeIL1iIo, 1110
icToTHe nepecrYeHHs TBEPJOro PO3YMHY aTOMaMU HiKeJIo I0B'sI3aHO 3 BIIPOBAIPKEHHSIM B aJIIOMiHi€EBY MaTPULIIO
cnnaBy Al-3Ni-3Fe knactepis Tuy Al3Ni, 0 N0SICHIOE aHOMAJIBHO BUCOKE 3HAa4eHHs MoAyJist FOHra i BUCOKY MexXy
IIJIMHHOCTI criaBy. CUHTe30BaHUM KBasikpucTtasniyaui crias Mg80Cd15Cab Bosiogie Bucokum moaysiem OHra 63-

80 I'Tla i, Ha Liit ocHOBi, MopgudikoBaHo criaB AMS0 (E = 41-43 I'Tla) 3 momynem IOura E >50 I'Tla.

Pedepar aHIJIiHCBKOIO:

The physico-chemical principles of strengthening are formulated for nanoreinforced magnesium and aluminum-
based alloys within the framework of the cluster model to be accepted for liquid alloys. On this basis, a new
magnesium alloy of the Mg-Al-Ca-Ce-Er system was developed, which possesses higher creep resistance because
of the formation of natural strengthening nanoparticles (probably nm Al53Mg27Er14Ce5) in the matrix and at grain
boundaries. High performance this alloy (0.35% of total deformation at 150 ° C and 70 MPa for 200 hours, improved
fluidity and low cost) makes it suitable for die casting of automotive parts. The know-how method of the
introduction of nanosized refractory particles, in particular, ZrO2, was developed to ensure their uniform
distribution in the magnesium matrix. It is found that the magneto-pulse treatment of the AK7-4% Fe melt
significantly (three times) increases the rate of the formation of the eutectic components. The observed effect
leads to a significant reducing the alloy structural components sizes and an increase in the volume fraction of the
intermetallic phase Al9Fe2Si2 and pure silicon. The peculiarities of crystallization kinetics of the ternary Al-Ni-Fe
system are caused by the sequence of alloying elements addition. It is suspected that a significant supersaturation
of a solid solution by nickel atoms is due to the Al3Ni type liquid clusters embedded under crystallization into the
aluminum matrix. This suggestion explains the abnormally high value of Young's modulus and the high yield
strength of the alloy. The AM50 alloy (E = 41-43 GPa) modified by synthesized quasi-crystalline Mg80Cd15Ca5 alloy
with a high Young's modulus of E= 63-80 GPa gives a much higher value of E > 50 GPa.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: HoBwuii CTiliKuii 10 IOB3y4OCTi MarHieBuii cruias B cucremi Mg-Al-Ca-Ce-Er, mo

MICTUTb B MaTpulli i Ha MDK(a3HNX MeXKax BKIIIOUEHHS TYroI1aBKoi ¢asu, MoBipHO AIS3Mg27Er14Ceb5.

Ha3zpa HTII anrsi#icbKor0: New magnesium alloy of the Mg-Al-Ca-Ce-Er system was developed, which
possesses higher creep resistance because of the formation of pinning natural nanoparticle (probably nm
Al53Mg27Er14Ce5) in the matrix and at grain boundaries.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'any3s 3acTocyBaHHs: C 24.5 Jluttsa metasis, H 51 ABiauiiiHuii TpaHCcropT
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Hosuit criiikuit 10 moB3y40CTi MarHieBuii crsias B cuctemi Mg-Al-Ca-Ce-Er, 10 Mictuts B MaTpuj i
Ha MiK(a3HUX MeKaxX BKJIIOYEHHS Tyromnsnaskoi ¢pasu, iimosipHo Al53Mg27Er14Ce5. MoaugikoBaHO 3a JOIIOMOTOI0
sliraTypu i3 KBasikpucraniyHoro craBy Mg80Cd15Ca5, o Bosozie Bucokum monysem FOnra 63-80 I'Tla, cninas
AM50 (E = 41-43 T'T1a) 3 mogysniem tOnra E > 50 I'Tla. CninaBu € €KoJIoriyHi 3a TEXHOJITI€I0 BUTOTOBJICHHSL.
3MEHBUIEHHS Bard aBTOMOO1/IiB IpU BUKOPUCTAaHHI MarHi€BUx CIJIaBiB 3HAYHO 3MEHbIINUTh BUKUIY IKiIJINBUX

pe4yoBHH B aTMocdepy.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOrO OTEHIialy Ta 3aMillleHHIO IMIIOpPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2017
3akiHYeHHs eTamy: 12.2019
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IIpaBa, 0 HaAAIOThHCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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