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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka pyHgaMeHTaJIbHUX OCHOB OTPMMaHHS aJIIOMOMATPUYHMX KOMIIO3UTIB, 3MilJHEHUX HAaHOKBA3iKpUCTalaMy,
17151 pOOOTHU IIPM MiJIBULIEHMX TEMIIEPATYPAX, | BUBYEHHS NIPOLECIB IX KOHTAKTHOTO IIPY>KHO-IIJIACTUYHOTO

nedOpMyBaHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of fundamental bases obtaining aluminium matrix composites reinforced with nanoquasicrystals for
operation at elevated temperatures and studying the processes of their contact elastic-plastic deformation

Pedepar yKpaiHCBKOIO:

OO6’eKT moCaimyKeHHs — KOMITO3UTHI MaTepiany Ha OCHOBI cIiaBiB cucteM Al-Fe-Cr, ski MiCTSTh KBa3iKpUCTaIiuHi Ta
KpUCTaivyHi a3y Ta OTPUMAaHI 3 3aCTOCYBaHHSIM TE€XHOJIOTiI PO3MNMJIEHHS PO3ILIABY BOJOIO IiJ, BACOKMM THCKOM.
Merta po6oTtu - po3pobisieHHs: GyHIaMeHTaIbHUX OCHOB OTPUMAaHHS i BUBUEHHSI IIPOLieCiB epOpMyBaHHS
JIIOMiHi€BUX CIIABIB, 1O MPALIOIOTh IPY MiIBUILIEHUX TeMIIepaTypax. MeTOAM NOCiIKEHHS — BUMIPIOBAaHHS
MiKpOTBEPIOCTi, MEXaHiYHi BUIPOOYBaHHS Ha PO3TST, TPMOOJIOTIUHI HOCIIiI>)KEHHS, CKaHyl04a Ta IPOCBITII0OBaIbHA
€JIEKTPOHHA MIiKPOCKOIisl, pEHTT€HOCTPYKTYPHUI aHali3. Po3pobiennii komno3utHuil cias Al94Fe2Cr2Ti2, B
SIKOMY aJIlOMiHieBa MaTpulis 3MilfHEHa HAHOPO3MiIPHUMH KBa3iKPUCTaNIYHMMU KPUCTAIIYHMMY IHTEPMETAI IHUMU
YacTKaMu, Mae HalbibIy MIlIHICTb cepef, alloMiHieBUX CILIABIB, O Ae(OpMYIOThCS NpuU nigsueHiin 7o 300 oC
temnepatypi (UTS = 387 MIla). Bnepie nokasaHa MOXJIMBICTb XapaKTEpU3yBaTH 3HOC MaTepiay 3MiHOIO BEJIMYMHU
[IJIACTUYHOCTI O PyHHYBaHHS [IPU BUIIPOOYBAHHSX Ha PO3TAT. JloBeIeHO, 1110 MIIJHICTh ajlloOMOMaTPUYHUX
KOMIIO3UTiB Ha OCHOBIi cuctemu Al-Fe-Cr 3a6e3redqyeThCsl BUCOKOIO TBEPZIiCTIO Ta BUCOKMM MOJYJIEM NPYKHOCTI
KBa3iKpUCTaJIiB 260 iHTepMEeTalifiB, @ TAKOXK IXHBOIO CTAGINIbHICTIO IO MOPIBHSIHO BUCOKUX TEMIIEPATYP, a JOCTATHS
IIJIACTUYHICTD — 0COOJIIMBUM MeXaHi3MOM Iedopmaliii, o NpUBOAUTH IO pesiakcaliii HarpysKeHHs i 3a6e3neyye

IJIACTAYHICTh Ha piBHIi 7 %.

Pedepar aHIJ1iHCBKOIO:

The object of research is composite materials on Al-Fe-Cr alloys based, which contain quasicrystalline and
crystalline phases and obtained by water-atomization technique. The purpose of the research is develop the
fundamental principles of obtaining and studying the deformation processes of aluminum alloys for elevated
temperatures application. Research methods - microhardness measurements, mechanical tensile tests, tribological
tests, scanning and transmission electron microscopy, X-ray diffraction analysis. The composite alloy
Al94Fe2Cr2Ti2, in which the aluminum matrix reinforced with nanosized quasicrystalline and crystalline
intermetallic particles, has the highest strength among wrought aluminum alloys at elevated temperatures up to
300 oC (UTS = 387 MPa). For the first time, it is shown the possibility characterization the wear of a material by
changing of ductility to fracture in tensile tests. It is established that the strength of aluminum matrix composites
based on Al-Fe-Cr system is provided by high hardness and high Young's modulus of quasicrystals or crystalline
intermetallics, as well as their stability to relatively high temperatures. The sufficient plasticity of Al-Fe-Cr alloys is
provided by special deformation mechanism that leads to stress relaxation and provides high plasticity at the level
of 7%.
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