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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BYE€HOI pagu): [l 26.207.01

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya

HaujonasnbHoi akagemii Hayk YKpaiHu
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT TPO6IIEM MaTepianosHaBcTBa im. LM.OpaHiesnya
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V. BimomocTi npo gucepraniio
Moga guceprariii:

Koy TeMaTHYHUX PYOPHK: 29.19
Tema guceprauii:

1. BusHaueHHsI MeTOIOM iHAeHTYBaHHS Pi3NKO-MeXaHI{YHUX BJIaCTUBOCTEN MaTepiasiB 3 pi3HOI0 KPUCTATIYHOIO

CTPYKTYPOIO.
2. Determination of physical and mechanical properties of materials with different crystal structures by
indentation method.

Pedepar:

1. Po3po6s1eHO METOIMKY BU3HAYEHHSI XapaKTePUCTUKU IJIACTUYHOCTI (SIK 4YaCTKU IJIaCTUYHOI fedopmaliii B

3arajipHill fedopmalii nif iHGeHTOpoM) 171 BUCOKOTBEPUX MaTepiasiB, sIka BpaxOBye HECTUCKAHHS MaTepiaiy mif

iHIEHTOPOM TiJIbKY IPYU BU3HAYEHHI IJIACTUYHOI Jeopmaliii, o AO3BOINIO PO3PaX0OBYBATH IJIACTUYHICTh HOBUX
BHCOKOTBEpMX MaTepiasiB. BBeseHo i po3paxoBaHo pyHAaMeEHTaIbHY XapakKTepUCTUKY I1acTuyHoCTi rpu 0 K
(mpu pucnokaniiiHoMy MexaHi3mi fegopmaliii 6e3 gornoMoryu TepMidYHUX KOJIMBaHb aTOMIB), TOOGTO B yMOBAX, [1pU
SKUX BU3HAYa€eThCs HaNpy>keHHs [laitepica-Habappo. HoBa KoHIemN1isl IJIaCTUYHOCTI BIEpIIe J03BOIMIA
BM3HAYaTH i NOPiBHIOBATH IVIACTUYHICTh BUCOKOMILTHMX MaTepiajiB KDUXKUX IIPU BUIIPOOYBAHHSIX HA PO3TSIT.

Po3BuHEH] yaBI€HHS | METOIVKY I10KA3aJIM NOLIIBHICT TOCTIIKEHHS MIKPOTBEPAOCTI CYIIPOBOKYBATH



BM3HAYEHHSIM i aHaJi30M XapaKTePUCTUKY NIJIACTUYHOCTI. PO3po6JieHi HOBI METOIUKY JOCTiIP)KEHHS MEXaHIUHUX
BJIACTMBOCTEN NPU JIOKAJIbHOMY HaBaHTaKE€HHI NipaMifaibHUMMU iHIEHTOPaMU O3BOJIMIIN OTPUMYBATH
IedopmaliiiHi KpyBi AJ151 KPUXKUX MIPU CTaHAAPTHUX METO/ax BUNIPOOYBAHHS CILJIAaBiB, B TOMY YMCJIi CILJIABIB, SIKi
iHTEHCUBHO JBIIHUKYIOTbCS B IIpoueci gedopmatii. Po3pobseHo ¢i3nyHi ysBIE€HHS MO0 TeMIIEPATyPHOI
3aJI€;KHOCTI TBEPIOCTI KepaMiKy Bifi opucToCTi. Ha mpyKiazi MillleHi 3 aloMiHi€BOTO CIJIaBy BIIEPILE METOAOM
iHIeHTYBaHHS [NOCiIP)KEeHO MeXaHiuHi BJIaCTUBOCTI Ta 3epeHHa i AUCJIOKalliliHa CTPyKTypa Marepiany obausy
KaHaJly IPOHMKAHHS KIHETUYHOIO YIAPHUKA, 10 HEOOXiHO [1711 PO3BUTKY (Pi3UYHUX YsIBJIEHD 010 Pi3UKU

MIPOOUTTS MillleHel KIHETUYHUM yIAPHUKOM.

2. The method for determination of plasticity characteristic (as a part of plastic deformation in the total
deformation during indentation) for high strength materials was developed, wherein the incompressibility of
material under indenter is considered for determination of the plastic deformation only. This method allowed to
calculate the plasticity of new high strength materials. The fundamental plasticity characteristic at O K (at the
dislocation mechanism of deformation without the help of thermal atomic oscillation), i.e. in conditions when
Peierls-Nabarro stress are defined, is introduced and calculated. The new concept of plasticity for the first time
allowed to determine and compare the plasticity of high strength materials, which are brittle under tensile tests.
Developed conception and methods have shown the appropriateness of definition and analysis the plasticity
characteristic at the study of microhardness. Developed new methods of study of mechanical properties at the
local loading by pyramidal indenter allowed to obtain the deformation curves for brittle at standard mechanical
tests alloys, including alloys with intensively twinning during deformation. The physical conception about the
temperature dependence of ceramic hardness on the porosity was developed. For the first time the mechanical
properties of targets after a impact loading by kinetic energy projectile were investigated by indentation method.
Grain structure and dislocation substructure near the penetration channel were studied. That is necessary for the
development of physical concepts of physics penetration of target by kinetic impact.
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Penensentu
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IOpuenko T.A.



