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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:

1. ®pakTanpHi acleKTH BHECKY TEKCTYPH i AedeKTHOI CTPYKTypU B aHi30Tpoio (i3MYHUX BIAaCTUBOCTEN MaTepiaiB

2. The fractal aspects of the contribution of texture and defect structure to the anisotropy of physical properties of
materials

Pedepar:

1. ocnimkeHo (ppaKTajbHi aCleKTH BHECKY TEKCTYPH i Ae(EKTIB KPUCTANIYHOI CTPYKTYPHU Y aHi30TPOIII0 IIPY>KHIN
nicssgii, B aHi30TPOIiI0 BTOMHOTO pPyMHYBaHHS HU3KM KOHCTPYKLIMHUX MaTepiasiB (amoMiHil, miab, ciinasu Fe-3 %
Si, BT1-0, AZ31). Y npoueci MexaHi4HOi i TepMi4HOi A1ii Ha MeTalleBy CUCTEMY B YMOBax JajleKUX BiJ] piBHOBaru
BUsBJIEHA (QpaKTaJbHa IPUPOJA IPOLECIB GJIVDKHBOTO BIIOPSIAKYBAHHS y HEpiBHOBaXHiN cucteMi Cu-Ni npu
Bignasi. BctanoBieHO (ppakTanbHy IPUPOAY BTOMHOIO PYHHYBaHHS aJIIOMiHIIO, Mifli i CIizlaBy mMarHito AZ31.
(dpakTasyipHa pO3MIpHICTb JOCTIIKEHUX 3/1aMiB 3aJIEXKHO Bif cTyneHs nedopMaliii BasbLIOBAHHIM KOJMBAETHCS MK
1,06 11,34. KputnuHi po3mipu R ¢ppakranbHUX TPIlMH IPU LIbOMY 3MiHIOIOTBCS: IJ1s1 QJIIOMiHIIO - B MeKax Bif 0,11 Mm
(¢ppakranmpHa po3mipaicTs Dcp. = 1,2) no 1,5 mxm (Dcp. = 1,06); nys mizi - Big 6 mxm (Dep. = 1,23) 5o 0,16 mm (Dcp. =
1,06); ns1 crimaBy marsio AZ31 - B Mexxax Bif 44 HM 10 64 HM 17151 Dep. = 1,34, mo cBigunTh PO 3HAYHY CXUJIbHICTD

CIIaBY IO KPUXKOTO PYMHYBaHHS. 3HANEHO aHi30TPOIIiI0 MEXi BUTPUBAJIOCTI B IJIOLIMHI JIMCTA aJIIOMiHiI0, Mifj i



craBy AZ31 Ipy BiHyJIEBOMY aCUMETPUYHOMY LIMKJI BUIIPOOYBaHb (MiHIMYM - B [liarOHaJIbHOMY HaIPsIMi,
IIPOMI>KHE 3HaUEHHS - B HAIIPSIMi BaJIbIIIOBAHHS; MaKCUMYM - B IIOTIEPEYHOMY HaIpsiMi), 110 06yMOBIIeHa HAsIBHICTIO
B IOCJIiZPKEHUX MaTepianax KpucranaorpadiyHoi i CTpYKTypHOI TEKCTYpH. 3alIlpONIOHOBAHO MaTeMaTUYHU
aJIrOpUTM i po3p06JIEHO KOMIT'IOTEPHY IIPOrpamy Jj1s1 MOZEIOBAHHS (PPaKTaIbHUX IOBEPXOHb PYHHYBaHHS
MeTasieBux maTtepiasis. [TokaszaHo, 1110 BCTAHOBJIEHHSI HETaTUBHOTO OJIMDKHBOTO MOPSIIKY (6JIM>KHBOTO
po3lIapyBaHH), LIBUAKICTb SIKOr0O MakcumasbHa mpu 4500C, cynpoBoKyBaHe aHOMAIbHUM MaliHHIM
€JIEKTPUYHOTO OIOPY i 3MiILIHEHHSIM B CILJIaBi CUCTEMU MiJjb-HiKeJIb, 3 BEJIUKOIO iMOBIpPHICTIO 06YMOBJIEHO
CaMOOpraHisalji€ero aToMiB HiKeJ0 y ppaKTajbHi KJ1acTepu 3 YUCJIOM YaCTUHOK B HUX Bif, 2 10 10 i PppakTanbHOIO
po3MipsicTio Bif 1,10 no 2,89.

2. The fractal aspects of the contribution of a texture and defects of crystalline structure in anisotropy of an elastic
aftereffect, an initiation stage of creep, fatigue failure of some construction materials (aluminum, copper, alloys
Fe-3 of % Si, VT1-0, AZ31) were researched. The fractal nature of processes of short-range ordering in non-
equilibrium system of Cu-Ni has revealed in the course of mechanical and thermal influence on metal system in
the conditions of far from balance. The fractal nature of fatigue failure of aluminum, copper and magnesium alloy
AZ31 is established. Fractal dimensionality of investigated fractures depending from the ratio of deformation at the
rolling varied from 1,06 to 1,34. The critical sizes R of fractal cracks of aluminum were changed in limits from 0,11
microns (fractal dimensionality Dav. = 1,2) to 1,5 microns (Dav. = 1,06); for copper - from 6 microns (Dav. = 1,23) to
0,16 mm (Dav. = 1,06).The critical sizes R of fractal cracks for an alloy of magnesium AZ31 has varied in limits from
44 nanometers to 64 nanometers for Dav. = 1,34 that testifies to the considerable propensity of this alloy to brittle
fracture. It is found the anisotropy of limit of endurance in a plane of sheets of aluminum, copper and alloy AZ31
during of zeroth of asymmetric cycle of tests. There were found that a minimal value of endurance limit is found in
a diagonal direction, the intermediate value is in a rolling direction; a maximum is in a cross direction that is
caused by presence in tested materials of crystallographic and structural texture. The mathematical algorithm is
suggested and the computer program is developed for modeling of fractal surfaces of corrupting of metal
materials. It is shown that establishment of the negative short-range order (short-range stratification), which have
speed maximum at 4500C, accompanied by anomalous falling of electrical resistance and hardening in an alloy of
system of copper and nickel, with a high probability is caused by self-organizing of nickel atoms in fractal clusters
with number of particles in them from 2 to 10 and fractal dimensionality from 1,10 to 2,89.
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