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PE®EPAT

PoGota Bwmimtye: 79 cropiHok, 17 pucynkiB, 11 tabmuup, 45 mocuiaaHb Ha
JiTepaTypHi JaHi.

OO0'ekT mOCHIIKEHHS — IIBHUIKO3arapToBaHI CTPIYKKA KBa3iKpUCTAIIYHOIO
AlgsFe;Crs crumaBy

MeTor0 poOOTH € BCTAaHOBJICHHS CTPYKTYPH, (a30BOr0 CKJIaay Ta MEXaHIYHUX
BJIACTUBOCTEH MIBUAKO3arapTOBAHOTO KOMIMO3UIIMHOTO KBa31KPUCTAIIYHOTO CIUIABY
cuctemu Al-Fe-Cr.

MeTtonu nOCHIIKEHHSI Ta amapaTrypa: JUlsi OTPUMaHHS MOPOLIKY aJTIOMIHIEBUX
clutaBiB  OyJi0  BH3HAUEHO  METOJ  PO3MWICHHS  BOJIOIO  BHCOKOTO  THCKY,
IIBUIKO3arapToBaHi CTPiYKH HaHOKBasikpuctaigigHoro AlyFesCr; crutaBy Oy
OTpUMaHi METOJIOM CIHIHIHI'YBaHHS. 3a JIOMOMOTOI KOMIUIEKCY METOJIB (hi13HUHOTO
Marepiajio3HaBCTBA (€JIEKTPOHHOT MIKPOCKOMII, PEHTI€HOCTPYKTYPHOTO aHalli3y Ta
MIKpOMEXaHIYHUX BUIPOOYBaHb) OyJIO JOCIIIKEHO CTPYKTYpY, (pazoBuil ckian Ta
MeXaHI4Hi BJACTUBOCTI MIBUIKO3arapToBaHux cTpidok AlgyFesCrs cruaby.

Bucokuii piBeHb BJIACTUBOCTEH MIIIHOCTI B KOMIO3MI[IHHOMY  CILJIaBi
3a0e3meuyeThCsi HE TIUIBKH 32 PaXyHOK HAHOKBa3IKPUCTATIIYHUX YaCTHUHOK,
PO3TaIIOBAaHUX B MAaTPUYHOMY TBEPJAOMY PO3UHHI, ajie 1 32 PaXyHOK HAHOJUCTIEPCHHUX
BuiieHs iHTepMeTanigHoi AlgFe ¢as3u. HesBakaroum Ha BHCOKI XapaKTEPHCTUKU
MIIIHOCTI XapaKTePUCTUKA TUTACTUYHOCTI 3aJIMIIAETHCA HAOIMIKEHOIO 10 KPUTHYHOTO
3HAYCHHS, K€ CBITYUTH MPO TUTACTHYHY MOBEIIHKY MaTepially B YMOBaX PO3TATHEHHS

Ta 3TUHY.

Knrouosi cnoa: KBA3IKPUCTAJIITYHI YACTUHKU, CIIIAB Al-Fe-Cr,
CIIHIHTYBAHHS, CTPYKTYPA, ®A30BUN CKJIAJl, BJIACTHUBOCTI,
IBUAKO3AT'APTOBAHI CTPIYKU.



ABSTRACT

Work capacity: pages - 79, Fig. - 17, Table. — 11, References - 45.

Object of research - rapidly tape quasicrystalline Alg,FesCr; alloys

The objective is to establish the structure, phase composition and mechanical
properties of the composite rapidly quasicrystalline alloy system Al-Fe-Cr.

Methods and apparatus to receive a powder aluminum alloy was determined by
spraying water under high pressure; rapidly nanoquasicrystalline AlgFesCrs alloys
ribbons were obtained by melt spinning technique. By using complex techniques of
material science (electron microscopy, X-ray analysis and micromechanical testing)
was the structure, phase composition and mechanical properties rapidly tapes
Alg,FesCrs alloys.

The high level of strength properties in the alloy compositional provided not only
by nanoquasicrystalline particles arranged in the matrix solid solution, but due
nanopowder discharge AlgFe intermetallic phases. Despite the high strength
characteristics characteristic of plasticity is close to the critical value that indicates

plastic behavior of the material in terms of stretching and bending.

Keywords: QUASICRYSTALL PARTICLES, ALLOY Al-Fe-Cr, MELT
SPINNING TECHNIQUE, STRUCTURE, PHASE COMPOSITION, PROPERTIES,
RAPIDLY TAPE.



BMCHOBKHA

B poGoti gocmipkeHO  CTPYKTYpy, a3oBUM CKjJIajg Ta  MEXaHIuHi
XapaKTePUCTUKHU MIBUIKO 3arapTOBAHOTO HAHOKBA31KPUCTAJIIYHOTO CIJIaBy CHUCTEMHU
Al-Fe-Cr, ogepkaHOro METOJIOM CIIIHIHTYBaHHS 3 PO3ILIABY.

3a pe3ysibTaTaMd PEHTIEHOCTPYKTYPHOI'O aHalli3y BCTAaHOBJIEHO, IO (ha30BHil
CKJIaJ] MIBHIKO3araproBaHux crpidok cucremu Al-Fe-Cr micnst po3nwieHHS 3
pIAKOro CTaHy CKIaZa€Tbes 3 cymimn aBox (da3: matpuuHoro o-Al TBepaoro
po3unny 3 I'IK cTpykTyporo Ta kBazikpuctaniuHoi ¢aszu (1 -pa3u) 3 1KocaeapuIHOIO
CUMETPIEIO.

JlocnikeHHsT B MPOCBIYYBAIBHOMY E€JIEKTPOHHIIMY MIKPOCKOI MiATBEPININ
HASBHICTh YAaCTHHOK KBa3iKpUCTAIIYHOI i-¢a3u, mo posramoBaHi B o-Al matpuiri
mBuIKo3arapToBaHoro AlgFesCr; crmaBy Ta maroth chepuuny dopmy 1 cepeaHii
posmip 50-75 HM. Kpim TOro, BusiBiieH1 ayxe ApiOHI BUIAIJICHHS METacTaOlIHLHOTO
inTepmeraniny AlgFe, siki MaroTe popmy BiIMIHHY B CEPUIHOT Ta PO3TAIIOBaHI IO
IPaHMIIX 1 BCEPEIUHI 3epeH MAaTPHUUHOTO TBEPA0TO po3urHy a-Al.

Pe3ynpTaT MIKpOIHAEHTYBaHHS 3aCBIIUYMIIA BHCOKHI pIBEHb XapPAKTEPUCTUK
MIITHOCTI (HV:2,24:|:O,10 I'TIa, E=79+5 I'Tla, 6.=0,39 I'Tla, (50,2:0,42 FHa) A|94Fegcr3
CIUTaBy, OTPUMAHOTO CIMHITYBaHHSM, SKUM 3a0€3MedyyeTbcs  UCIIEPCIHHUM
3MiIIHEHHSIM o-Al MaTpuili HaHOIMCIIEPCHUMH BHIUICHHHSAMH iHTepMeramiay AlgFe
JI0JTATKOBO JI0 3MIITHIOBAJILHOI KBA31KPUCTAIIYHOI 1-(ha3u.

BaxnuBuM € Te, 110 HE3Ba)XKalouh Ha BUCOKI XapaKTEPUCTUKU MII[HOCTI
XapaKTEPUCTHKA TUIACTUYHOCTI Oy MIBUIAKO3arapTOBAHOTO CIUJIABY 3aJIMINAETHCS
HaOIKEHOI0 10 KpuTU4YHOTO 3HaueHHs (oy = 0,90), sike CBITYUTH MPO IUIACTUUHY

MOBEJIHKY MaTepiaily B yMOBaX pPO3TATHEHHS Ta 3TUHY.



CONCLUSIONS

In this work the structure, phase composition and mechanical properties of
nanoquasicrystalline quickly tempered alloy system Al-Fe-Cr, obtained by melt
spinning technique.

Melt spinning technique method of melt composition obtained
nanoquasicrystalline based alloy aluminum.

According to the results of X-ray analysis showed that, the phase composition
Rapidly tape system Al-Fe-Cr after spraying with a liquid consisting of a mixture of
two phases: the matrix a-Al solid solution with the FCC structure and quasi-crystalline
phase (i -phase) with icosahedral symmetry.

Research in TEM confirmed the presence of particles of quasicrystalline phase,
located in the a-Al alloy matrix Rapidly Al94Fe3Cr3, and have a spherical shape and
average size of 50-75 nm. Also, found very small selection of metastable intermetallic
Al6Fe, which are different from a spherical shape and are located on the borders and
inside the matrix grains of the solid solution a-Al.

The results showed high levels of indentation strength characteristics
(HV=2,244+0,10 GPa, E=79+5 GPa, ¢.=0,39 GPa, 0¢,=0,42 GPa) AlgFesCr; alloy
obtained by melt spinning technique which provided dispersion strengthening of a-Al
intermetallic matrix nanoparticle allocations AlgFe addition to strengthening I-
quasi-crystalline phase.

The important thing is that despite the high strength characteristics characteristic
plasticity oy rapidly alloy remains close to the critical value (64 = 0,90), which

indicates plastic behavior of the material in terms of stretching and bending.



