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JTOCSITHEHHSA MMOPOIIKOBOI METAJIYPI'II Y PO3POBIII TBEPIUX
CILIABIB JJIs1 OBPOBKHA ITOJIIMEPHUX MATEPIAJIIB PI3AHHAM
3yokosa H.B.!, Tirapenko O.B.2
'Haionanvnuii mexniunuii ynisepcumem
«XapkiecoKuil noaimexHiYHuIl IHCIUNLYHL),

’Hayionanvha axademis Hauyionanvnoi 2eapoii Yrpainu,

M. Xapkie

Opraniyai mpo3opi Marepiayii 3HAXOJATh BC€ OUIbIIE BUKOPHUCTAHHS Y
ONTUYHUX MPUJIaJIax BUMIPIOBAIBHOT TEXHIKHM. 3aB/IsKU HEBEJIUKIN Basi, BIIHOCHIM
JerkocTi (opMyBaHHA Yy BHpOOM ckiaaHoi ¢dopmu, TpaBMaTH4YHIM Oe3memi Ta
JICIIEBU3HI BOHU JIETKO KOMIIEHCYIOTh HEJOJIKHM CUJIIKATHOI ONTHKHU 1 Y KOMIUIEKCI 3
HEIO 3/1aTH1 3HAYHO PO3MIUPUTH (PYHKITIOHAJIbHI BIIACTUBOCTI ONTUYHHUX CHUCTEM.

TexHoorYHUN Tpolec BUPOOHUITBA MOJTIMEPHUX ONTUYHHUX JIIH3 BKIIIOUYAE
JeKUIbKa eTaniB QpiHImHOI 00poOKH pi3aHHAM. ['0JIOBHUM 3aBIaHHIM KOXKHOTO 3 HUX
€ OTPUMaHHA HEOOX1/IHO1 SIKOCTI IOBEPXHEBOTO LIapy 3 MiHIMaIbHUMU 3MIHAMH OO
CTPYKTYpH. /[l 1pOro I1HCTpYMEHTANBHUN Marepial pLKYYOro I1HCTPYMEHTY
MTOBUHEH MAaTH BHUCOKY TEIUIONPOBIAHICTh, TBEPICTh, 3HOCO- Ta YAAPOCTIMKICTD, 11O
y HO€JIHAaHHI 3 BAAJIO MII0paHUMHU T€OMETPUYHUMH MapaMEeTPaMH 1 Ma€ rapaHTyBaTH
MPOJYKTUBHICTh Ta CTA0OUIBbHICTh BIACTUBOCTEN MOJIMEPHOT ONTHUKH.

CydacHl HampsIMKH PO3BUTKY IMOPOIIKOBOI METaNyprii JO3BOJISIIOTH 3HAYHO
PO3IIMPUTH MOMJIMBOCTI BHKOPHUCTAHHS TBEPAUX CIUIABIB JUIsl PI3HUX €TalliB
00OpoOKM pi3aHHSIM Ta CKOPOTHUTH BUTPATU Ha O€33amepeyHO HaWKpallid aaMa3HUN
iHcTpyMeHT. Cepen HailOUIbIIl BArTOMUX HAYKOBUX JOCSTHEHb BUJIISIOTH: TEXHOJOTIT
orpuManHs ToHkonucnepcuux (1,4 — 1,8 mxm), ynprpanucnepcuux (0,5 — 0,6 Mxm)
Ta HaHOKpucTamiyaux (< 0,2 MKM) MOpPOIIKIB KapOiiB 1 Bapialii KOMIAKTYBaHHS X
pazoM 31 3B’S3KO0I0 y IUIACTHUHHU.

AHaJi3 mepmux AOCHIKEHb OOpOOKM TMOJIMEpPHUX MaTepialiB 3acBiauye
MIJIBUIIIEHHS CTIMKOCTI MJIaCTUH (BOJIbpamMO-KOOATbTOBUX) 31 3SMEHIIIEHHSIM PO3MIpy
MOPOUIKY Ta CYTTEBE 3HWKEHHS PiBHA MOpcTKOocTi (3 9 mo 13), mo mo3Boiise
MiABUIYBaTH MBUAKICTH pizaHHsA (3 1500 m/xB go 3800 m/xB). IlepcniekTuBHUM
BUTJISAJIa€ BUKOPUCTAHHS TBEPJOCIJIABHUX TUIACTUH 13 CYMIIl TOPOIIKIB PI3HOTO
pPO3MIpY 3 10JaBaHHAM HEBEJIMKOI KIJIbKOCTI JOPOTUX HAHOKPHUCTAIIYHUX MOPOILIKIB.

[Ile omHWM NUISXOM CKOPOYEHHS BUTpAT HA IHCTPYMEHT € BUKOPUCTAHHS
TBEPJOCIUIABHUX TUIACTHH 31 3HOCOCTiKuMH HaHOCTpYKTypHUMHU (< 100 HM)
nokpuBamMu Ha ocHoBi HiTpuaie Nb, Ti ta Al, ski MaloTh rapHe Mo€IHAHHS BUCOKOT
TBEPJOCTI 3 HEOOXIJHOIO TIJIACTUYHICTIO. Hailikpammii pe3yinpTaT Taki MOKPUBH
JEMOHCTPYIOTh TIPH BUKOPHUCTAHHI B SIKOCTI OCHOBU TBEPAMX CIUIABIB 3 JOJaBaHHIM
HaHOTIOPOIIIKIB.

Benuue3ni MOXIMBOCTI IIOAO Bapiamiii (Gopm pixkydoi YACTUHU Cy4acHHUX
TBEpPJOCIUIABHUX IUIACTUH pOOJIATH IX YHIBEpCAJIbHUM, a 0Oararbox BHIIAJKaX 1
HE3aMIHHHMM THCTPYMEHTOM JIsl OOPOOKH MOTIMEPHUX JIH3.
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