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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09
Tema gucepranii:

1. MogenoBaHHs MMOBEAIHKY Ta KOMII'IOTEPHE KOHCTPYIOBAHHS LIAPYBATUX KOMIIO3MLIMHUX MaTepiasiB Iif, Aieto

BHICOKONIBUKICHOTO JUHAMIYHOTO HaBaHTaKEHHS

2. Modeling of behavior and computer designing of layered composite materials at dynamic loading
Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA PO3p0o0OLi METOIiB IPOrHO3YBAHHS i KOHTPOJIIO IOBEAIHKY MapyBaTUX

KOMITIO3UTIB IO MIiCTSITh JINLLOBIN TBEPAUI KEPAMIYHMI LIap, Wap MO0 aMOPTU3YE (CIIHEHUH aJIIOMiHilN) Ta

TpaguuiiiHi nignopu. i MmeTony 3acHOBaHi Ha 6a3i JUCKPETHUX i KOHTUHYAJIbHUX T€OPill IOPUCTHUX i IOMKOIKEHNX

MarepiaiB i peasi3oBaHi B KOMII'IOTEPHI ITPOrpamu 3a AONOMOTIOI0 SIKUX OyJI0 IPOBELEHO CIIPSIMOBAHUMN
00YMCIIIOBATIbHUY €KCIIEPUMEHT. Pe3ybTaTu IUX 00YMCIIIOBATIbHUX €KCIIEPUMEHTIB NT0Ka3asu 110: - BUHUKHEHHIO
yIapHUX XBWJIb B IOPUCTUX MaTepianax CIpUsIOTh KiHEeMaTHYHI 0OME>KeHHSI Ha Tevilo B HalpsIMi yoapHoi Aii;
30KpeMa BOHM 3aBX/IM iCHYIOTb IIPM BiJICYTHOCTI pafliajibHOi KOMIIOHEHTU MIBUMKOCTI Aedopmaliii; B yMOBax

0JIM3bKUX [0 BiJIbHOI OCaKH, yIAPHi XBUJIi iCHYIOTh JINIIE /171 BEJIMKUX 3HAaY€Hb IIOPUCTOCTI. - IUHAMIUYHMN BifiTyK

mapy KOMIIO3UTY, 110 CKIaAA€ETHCS 3 CPepUUHUX TPaHyJI CITIHEHOTO aJIIOMiHiIO, 3aJIEXKUTh BiJl BEJIMYUHU II0YATKOBO]

IIOPUCTOCTI FPaHyJl, i yMOB iX ITaKyBaHHS Ta TEPTS MK HUMU; SIKIO TEXHOJIOTIYHO 3MiHIOBATH 3HAYEHHS LIUX



[apaMeTpiB, TO MOXKHA ONTUMI3YBaTH YIAPOCTIiMKi XapaKTEPUCTUKU 3aXMCHUX KOHCTPYKLUIM B L[IJIOMY; - HAsIBHOCTb
IIyCTOT y CTPYKTYpi MaTepiajy Npu3BOAUTb He TibKY 10 GOPMYBaHHS HEOJHOPILHOTO [0JIs1 HAIIPY>KEeHb ajie i
BUKJIMKA€ OCLWJISIL] Hanpy>XeHb B yaci; y GPpOHTI XBUJIi 06'€MHOTIO CTUCHEHHS1, OCLIMJIALI 3'IBJISIIOTHCS. B pE3YJIbTATi
penakcariii 3cyBHUX HallPy>KeHb OOYMOBJIEHUX PO3BUTKOM HEIPY>KHUX Aedopmaliiil i 3pocTaHHSIM MOMKOIKEHD B
KepaMiYHOMY Liapi.

2. This PhD work is devoted to development of the methods to predict and control a behavior of layered
composites with a face layer made of hard ceramic, shock-absorbing layer (Al foam) and common backing layers.
These methods are based on discrete and continuum theories of porous and damaged materials and implemented
into computer programs which allowed a direct computational experiment. The obtained results showed: -
Appearance of shock waves in porous materials is facilitated by kinematic restrictions on a flow in the direction of
impact loading; in particular they always exist in the absence of radial component of strain rate; in conditions close
to a free shrinkage, shock waves exist only for big values of porosity. - Dynamic response of a composite layer
made of Al foam spherical granules depends on initial porosity of granules and friction condition among those
granules; technologically by changing the values of these parameters one may optimize impact resistance
characteristics of protective constructions in the whole; - Presence of pores in material's structure brings not only
to formation of inhomogeneous field of stresses but causes oscillations of stresses in a time; in a front of a wave of
volumetric compression, the oscillations appear as a result of relaxation of shear stresses stipulated by the
development of inelastic deformation and growth of damages in ceramic layer
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