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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnekTpoHHa KOHIIEMNLis BIJIMBY cap(aKkTaHTiB Ha MexaHiuHi BJaCTUBOCTI MeTaJliB i ii 3acTocyBaHHS B po3poo1ii
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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electron conception of surfactants' effect on mechanical properties of metals and its application for the design of
alloys for the aerospace industry.

Pedepat yKpaiHCBKOIO:

BrkoHaHO KOMILJIEKC OCTiIKeHb CIaBiB Ha ocHOBI Fe, Al, Ti ta Ni pu ix B3aemoii i3 capdakraHTaMu, A0 SIKUX
BigHOCsTBCA I, Ga, Li Ta H. [TokasaHo, 110 OKpUXUYEHHsI, 00yMOBJIeHe capdaKTaHTaMH, i BOGHEBE OKPUXYEHHS
METaiYHUX MaTepiajiB MalOTh NOAIOHUI MEXaHi3M, IPUPOJA SIKOTO KPUETHC Y BIJIMBI Cap(aKTaHTIB, IO SIKMX
BiJHOCUTbHCS 1 BOZEHb, Ha €JIEKTPOHHY CTPYKTYPY METaJIiB i CIIJIaBiB. A came, capdaKkTaHTH MiJBUIIYIOTb I'yCTUHY
cTaHiB Ha piBHi ®epmi, 10 piBHOLiHHO 36i/bLIEHHIO KOHIIEHTpPallii BiIbHUX €JIeKTPOHiB. OcTaHHE 6yJI0
€KCIIEPMMEHTAJIBHO MiATBEPAKEHO 3a JOIIOMOTOK METOMA €JIEKTPOHHOIO CIIHOBOrO pe3oHaHcy. OTxe,
IIOCUJIIOETBCSI METAIIYHUI XapaKTep M>KaTOMHOTO 3B’13KY, 1[0 CYITPOBOPKY€EThCS 3MEHIIEHHSIM NIPYKHUX MOJYIIB,
301/IbLIIEHHSM PYXJIMBOCTI AUCJIOKAlIil, a B yMOBax HEPiBHOMIPHOTO PO3IOJiy €JIeMEeHTIB ab0 6JIM>KHbOIO aTOMHOTO
VIOPSIKYBaHHS - JIOKajlizalielo [IJ1acTUYHOI AedopMallii Ta nepefyacHOro pyiHyBaHHS. By jiTilo, siKuii €
cap(akTaHTOM [1JIs aJIIOMiHil0, i BUKOPHUCTOBYETLCS SIK JIETYIOYMI €JIEMEHT Yy CIJIaBax AJ1s aBiabyAiBHULTBA, CTPOTO
3aJI€KUTD Bif] MOTO KOHLEHTPalil Ta yMOB CTapiHHA. JIiTiil 3MEHIIye MJIaCTUYHICTh CIJIaBiB, 3MiHIOE XapaKTep ix
PYWHYBaHHS, MiJBUIIY€E KOHLIEHTPALlil0 BiJIbHUX €JIEKTPOHIB B 3arapTOBAaHOMY CTaHi, TOOTO KOJIA 3HAXO[IUTHCS B
TBEepIOMY PO34rHi. CTapiHHS X CIIJIaBiB IPU3BOIUTH 10 YTBOPEHHS AUCIEPCHUX YaCTOK, 3MEHIIYIOUN
KOHLIEHTPALI{IO JITiI0 B TBEPAOMY PO34MHi, 3MEHIIYIOUY KOHLEHTPALLIO BiJIbHUX €JIEKTPOHIB Ta 3MIHIOI0YM MEXaHi3M
nedopmaliii, 3HaYHO NiABUILYI0YM MEXY [IJIMHHOCTI Ta MJIACTUYHICTb. TaK0XX BUBYEHI /I€5IKi aCMIeKTU Jiii BOIGHIO SIK
cap(akxTaHTy Ha esleKTpoHHY CTPYKTYypY Ni, Ti, Nb, (pa3oBi nepeTBopeHHs Ta TEPMOANHAMIUHY CTa0iJIbHICTD B
HiKeJIi; BUSICHEHO MEXaHi3M /11 [TIOCUJIEHOTO BOJAHEM IIOTOKY BOLHIO B3[OBX I'PAaHULb 3€PEH Ta IO3UTUBHUI BIIVB
BOJHIO Ha BTOMHi BUIIPOOOBYBAaHHSI IIPU BUCOKIH MOr0 KOHLEHTpaLil. B 1islomy, 3 IpakTU4YHOI TOUKU 30py, OTPHUMaHi
Pe3yJIbTaTU CTBOPIOIOTh HAYKOBE MiAIPYHTSI 11711 PO3POOKM HOBUX KOMITO3ULIii CIJIABiB, CTIMKUX [IO BIJIUBY

aKTUBHMX CE€PeJOBUI, sIKi HEOOXiHi [JIs1 eHepreTUYHOI ranysi, CyJHO-, aBia- Ta pakeToOyIyBaHHS

Pedepar aHIJIiHCBKOIO:

A complex of studies of Fe-, Al-, Ti- and Ni-based alloys was carried out of their interaction with surfactants (SAs),
which include I, Ga, Li, and H. It is shown that embrittlement caused by SAs and hydrogen embrittlement (HE) of
metallic materials have a similar mechanism, the nature of which lies in the effect of SAs on the electronic
structure of metals and alloys. SAs increase the density of states at the Fermi level, which is equivalent to an
increase in the concentration of free electrons. The latter was experimentally confirmed using the electron spin
resonance method. Thus, the metallic character of the interatomic bond is strengthened, which is accompanied by
a decrease in elastic moduli, an increase in the mobility of dislocations, and in conditions of uneven distribution of
elements or short-range atomic arrangement - localization of plastic deformation and premature failure. The
effect of Li, which is a SA for Al and is used as an alloying element in alloys for aircraft construction, strictly
depends on its concentration and aging conditions. Li reduces the plasticity of Al alloys, changes the type of their
failure, and increases the concentration of free electrons in the quenched state, that is, when it is in a solid
solution. Aging of alloys leads to the formation of dispersed particles, reducing the Li concentration in the solid
solution, reducing the concentration of free electrons and changing the deformation mechanism, significantly
increasing the yield strength and plasticity. Some aspects of the action of hydrogen as a SA on the electronic
structure of Ni, Ti, Nb, phase transformations and thermodynamic stability in Ni were also studied; the mechanism



for the enhanced flow of H along the grain boundaries and the positive effect of H on fatigue tests at a high H
concentration were clarified. In general, the obtained results create a scientific basis for the development of new
alloy compositions resistant to the influence of active environments.
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