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1. ®iznyni 3akoHOMipHOCTI HedopMaliii Ta pyiHYBaHHS BUCOKOIIOPUCTUX MaTepiasiB
2. Physical regularities of deformation and failure of high porous materials
Pedepar:

1. O6'exT - MexaHi3mMu Jedopmaliii Ta pylHYBaHHS BUCOKOIIOPMCTUX MaTepiasiB. MeTa - BUBYEHHS Pi3UYHUX

3aKoHOMipHOCTeN Aedopmallii i pyiiHyBaHHS BUCOKOIIOPUCTUX KOHCTPYKUIIHUX MaTepialliB 3 ypaxyBaHHSIM BILJIUBY

CTPYKTypHY Marepiajy B IOBHOMY 00cs13i (mopu i JedeKTHa CTpyKTypa KpUcTaidyHoro piBHs). Metonu -
CTPYKTYPHHUM aHaJIi3 3a JOMOMOIOI0 CKaHYIOUMX €JIeKTPOHHUX MiKpockoriB SUPERPROB 723 i T-20 AnoHcbKoi
¢dipmu "Jeol", BUIPOOYBaHHS 3pa3KiB HA YOTUPUTOYKOBUI 3TVH Ta OJHOBICHE CTUCKAHHS Ha BUITPOOYBAJIbHIN
mamuHi CERAMTEST 3 no6ymoBoo KpuBoi MikponiacTuaHocTi. HoBu3Ha - po3p0o6sieHO HOBY METOM0JIOTII0
ONTUMi3allii CTpyKTypU BUCOKOIIOPUCTUX MaTepialiB, ska BpaxoBye BIUIUB CTPYKTypU TBepoi pasu Ta mopdosorii
[IOPOBOTO IPOCTOPY Ha (OPMYBaHHSI MEXaHIYHUX BJIACTUBOCTEN. Bliepie 3ariporOHOBAHO y3arajabHIOIUy CXEMY
BILJIUBY IIOPUCTOCTI HAa MOZYJIb IIPYKHOCTI BUCOKOIIOPUCTHX MaTepiasiB Pi3HUX KJIACiB, a TAKOX BUPA3 JJI

3aJIEXKHOCTI MOJIYJIsI IPY>KHOCTI Bif] IOPUCTOCTI 3 ypaxyBaHHSIM I1apaMeTPiB, [0 XapaKTepusyioTb MOPQOJIOTiio



[IOPOBOTO IPOCTOPY. Briepie nocigkeHO MeXaHiYHYy NTOBEIiHKY [IOPUCTOrO HiKeJI0 B 06J1aCTi MiKPOIJIaCTUYHOCTI
B TepMiHax nedopMyroyoi Hanpyru TBeproi pasy, a TaKoX 3aKOHOMIPHOCTI pyHHYBaHHS BUCOKOTIOPUCTUX
MarepiasiB 3 ypaxyBaHHSIM MeXaHi3My PylHYBaHHs TBepnoi ¢asu. [IpakTryHe 3HaYeHHs pe3yJIbTaTiB - CTBOPEHI
CTPYKTYPHI Mozl gedopmallii Ta pylHyBaHHSI BUCOKOIIOPUCTUX MaTepiaiB JO3BOJISIIOTh IPOrHO3YBATH iX
MeXaHi{uHi BJIACTUBOCTI, BUXOAS4U 3 I1apaMeTpiB TBepZoi a3y Ta CTPYKTypU [IOPOBOTO IIPOCTOPY. BcTaHOBIEH]
3B'S13KM MK CTPYKTYPOIO BUCOKOIIOPUCTOrO MaTepiay Ta Horo MexaHiYHUMU BJIACTUBOCTSIMUA MOXYTb OyTU
IIOKJIaleHi B OCHOBY IIPU PO3pO0Li IPUHLMIIB CTPYKTYPHOI iH)KeHepii BUCOKOIIOPUCTHX MaTepiasiB Ta AJ1sl OLiHKA
Iemidipyo4oi 3maTHOCTI IMX MaTepialiB.

2. The object - mechanisms of deformation and failure of high porous materials. Aim - investigation of physical
regularities of deformation and failure of high porous structure materials taking into account effect of overall
materials structure (porous and crystalline level defect structure). Methods - structure analysis by using of
scanning electron microscopes SUPERPROBE 732 and T-20 ("Jeol", Japan), mechanical tests ( four-point bending
and uniaxial compression) by using of CERAMTEST machine with registration of microplasticity curves. Novelty -
elaborated is a new methodology of high porous materials structural optimization allowing the influence of solid
phase structure and porous space morphology on mechanical properties formation to be accounted for.
Generalizing scheme of porosity influence on elastic modulus of high porous materials of different classes is firstly
proposed. On expression for dependence of elastic modulus on porosity is obtained, taking into account
parameters to characterize theporous space morphology. Firstly mechanical behavior of nickel in microplasticity
range in terms of solid phase deforming stress as well as regularities of high porous materials failure taking into
account solid phase failure mechanisms were investigated. Practical significance of results obtained - elaborated
structure models of high porous materials deformation and failure allow their mechanical properties on the basis
of parameters of solid phase and the porous space structure to be prognosticated. The obtained relationship
between high porous material structure and its mechanical properties can be used as basis to develop principles of
high porous materials structural engineering and to evaluate their damping capability.
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