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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.11

Tema gucepranii:
1. B3aeMogisl CTPYKTYpHUX Ae(eKTiB Pi3HOI pO3MIPHOCTI i iX BIIJIMB HA HENIPY>KHi BIACTUBOCTI KPUCTAJIIB

2. Interaction of structural defects of different dimensionalities and their influence on inelastic properties of
crystals

Pedepar:

1. TeopeTUYHO JOCIIKEHO B3aEMO/IiI0 PyXOMUX AUCJIOKALil 3 TOUKOBUMMU e(deKTaMu, TUCIOKALINHAMU NIETISIMH,
JIVCJIOKALiMHMMU JUIIOJISIMY, 3 BIJIBHOIO [IOBEPXHEIO B METAJIAX, CIVIABAX 1 JIY)KHO-TAIOINHUX KpUCTanax. [
004MCJIEHHS CUJIY rajlbMyBaHHSI BUKOPUCTaHO MeTo pyHKLiN ['puHa. [TlependayeHo opieHTaliliHNiT eeKT
IMHAMIYHOI B3aeMOii pyXOMOi KpaioBoi AycIIoKalii 3 IUCI0KAUiMHMMU METISIMUA. 3alIpOITIOHOBAHO Ta
[IPOaHaJIi30BaHO HOBUII MEXaHI3M raJIbMyBaHHS PyXOMOi gucokauii. JJocaimKeHo pyx napy AUCIOKaLii y
IIPY>KHOMY I10JIi TOUKOBUX edeKTiB. JloCiIKeHo BIIJIMB [IOBEPXHI Ha PyX AUCJIOKALN B KPUCTAJII, 10 MICTUTb
TOYKOBI ledeKTU Ha [MOBEPXHi i B 06'emi KprcTana. [TokazaHo, 110 Aisi CHJ 300paskeHHsI MOKe Ha Jle-KijbKa
NOPSAOKIB 3MEHIIUTY BEJIMUMHY CUJIY FajIbMyBaHHSI B HAHOMACIITA0HIH 0671aCTi. 3alIPONIOHOBAHO NOSICHEH-HS
3HIDKEHHSI MEXi TEKY4OCTi i3 3pOCTaHHSIM MIBUIKOCTI AedopMallii P HU3bKUX TEMIIEPATYPAX, IO €KCIIepU-

MEHTAaJILHO CIIOCTEePiraeThcs. AHoOMasabHa MIBUAKICHA 3aJI€KHICTh MEXi TEKyYOCTi [T0sSICHEHAa HeCTabiIbHICTIO



IUCJIOKALIMHOTO PyXy. JOCIiIKEHO BIIJIMB BUCOKOTI'O TiPOCTATUYHOIO TUCKY Ha CUJIY FajlbMyBaHHS OUCJIOKALLiL.
OuineHo koedillieHT AMHAMIYHOTO raJbMyBaHHS [IJIs1 PI3HUX MeTaJliB i cIy1aBiB. TeopeTuyHi OLiHKY 32 IOPSIKOM
BEJINYMHY 30iraloThbCsl 3 €KCIIEPUMEHTaJIbHUMU 3HAUEHHSIMU. JlOCIIiZIPKEHO PYyX AUCIIOKALil y [0 JuCIoKaliiH1X
neTesb i TOUKOBUX JedeKTiB. [TokazaHo, 1110 3a IEBHUX YMOB IIBUAKICHA 3aJI€XKHICTh Ma€ J1Ba MaKCMMYMH i iBa
MiHIMyMU7.

2. The dynamic interaction between moving dislocation and point defects, dislocation loops, dislocation dipoles,
free surface in metals, alloys and alkali-halide crystals is studied theoretically. For the calculation of the drag force
a method of Green's functions was used. The orientation effect for the dynamic interaction between moving edge
dislocation and dislocation loops is predicted. A new mechanism of dislocation drag is proposed and analyzed. The
motion of a pair of edge dislocations in an elastic potential of point defects is investigated. The effect of the
surface on a glide of edge dislocation in the crystal with point defects distributed in bulk and surface is studied. It
is shown that the drag force can be reduced by the image forces to several orders of magnitude in nano-scale
region. The explanation of the experimentally observed decrease of the yield strength with increase of strain rate
at low temperatures is proposed. The anomalous strain rate dependence of the yield point is caused by the
dynamic instability of dislocation motion.The effect of high hydrostatic pressure on dislocation drag force is
studied. The dynamic drag coefficient for various metals and alloys is estimated. Theoretically found estimates
have the same order of magnitude as available experimental values. Motion of the edge dislocation at presence of
dislocation loops and point defects is investigated. It is shown that at certain conditions the velocity dependence

of the drag force gets two maximums and two minimums.
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