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Tema guceprauii:
1. MiuHicTb eleMeHTiB KOHCTPYKIIiH 3 KPUXKMX MaTepiajliB 3 ypaxyBaHHSIM J1e(EeKTHOCTI Ta MBUAKOCTI

HaBaHTA’>XKE€HHS

2. Strength of structural elements made of brittle materials considering defects and loading speed

Pedepar:

1. O6’eKT mocmimKeHHs - 3aKOHOMiIPHOCTI BIUIMBY BUXiZHOI i TEXHOJIOTIYHOI e(EKTHOCTI, eKCITyaTaliliHO]
IIOIIKOKYBAHOCTi, METOIiB 6JI0KYBaHHSI lePEeKTiB Ha MilIHICTb, S)KOPCTKICTh Ta NOIKOAKYBaHICTb (pyroaT-cKa i
JIaMiHOBaHUX CKJIO€JIEMEHTIB IIPY CTaTUYHOMY Ta yIapHOMY HaBaHTaK€HHI 3 ypaxyBaHHSIM HOro MBUAKOCTI. MeTa
IOCJiIKEHHS - OLiHKA XapaKTEPUCTUK MIIJHOCTi €JIeMEHTIB KOHCTPYKILiH 3i CKJIa 3 ypaxyBaHHSIM JIe(EeKTHOCTI Ta
eKCIUIyaTaliiHOi IIOIKO/AKYBAHOCTI IIPU CTATUYHOMY Ta JMHAMIYHOMY HaBaHTa>XEHHi. MeTOAM IOCIIiIKEHH S~
€KCIIEPUMEHTAJIbHI METOIU JOCIIIPKEHHS MIIJTHOCTI, )KOPCTKOCTI, IOMKOPKYBAaHOCTI i CTIIKOCTi MaTepiasliB Ta
6araTomapoBUX €JIEMEHTIB KOHCTPYKIill B yMOBax CTaTUYHOTO i AMHAMIYHOTO HaBaHTAXXEHHS; METOU
MaTeMaTW4HOI CTAaTUCTUKY [1JIs1 aHaJli3y Pe3yJIbTaTiB BUIIPOOYBaHb 3pa3KiB Ha MIlJHICTb, IOIKOKYBaHICTb Ta OMip

PYVHYBaHHIO, aHaJIi3y JaHWUX BUMipIOBaHb 3aJIMLIKOBUX HAIIPY>KEHb TEPMiYHO 3MIIJHEHOTO CKJIa, PO3POOKHU MiX0iB



1010 IPOTHO3Y Ta MifBULIEHHS TapaHTOBAHOI BEJIMYMHY IPAHULIi MilJHOCTI (y10aT-CKJ1a, BUBHAUYEHHS
CTaTUCTUYHOTO PO3IIOLiNY BeIMYMHU «e(dEKTy TepMO3MIITHEHHS» (JI0aT-CKJa; METOIM MeXaHiKU PyHHYBaHHS J0
BU3HAUEHHS «ePeKTy 3MillHEHHS» P1oaT-CcKia, MOAU(iKOBAaHOTO iOHHUM 0OMiHOM. Te€OpeTUYHi pe3ybTaTu -
NOAA/IBLIINI PO3BUTOK KOHLEMNLii KOHCTPYKLiNHOI MiLIHOCTI (pJ10aT-CKJIa, HA OCHOBi KOHTPOJIKO, YCYHEHHY] i
0JI0KyBaHHSI BUXiJJHUX [IOBEPXHEBUX MIKPOTPILIUH, TEXHOJIOTIYHUX Je(PEKTIB Ta €KCITyaTalillHUX MOMKOIKEHbD, Y
PO3p0o06JIEHHI HOBOTO MiZIX0AY N0 IPOTHO3Y Ta MiABULIIEHHS rApaHTOBAaHUX BEJIMYMH paHulli MiHOCTI (ioaT-ckia,
y BCTaHOBJIEHHI 3aKOHOMIpHOCTEe 3MilJHEHHS CKJIa 32 IPOMUCJIOBUMU TEXHOJIOTISIMU, B TOMY YUCII
KOMOIHOBAaHMMY, 3 BU3HAUEHHSIM «€(EKTiB 3MilJTHEHHS» MOJM(PIKOBAaHMX CTEKOJI, @ TAKOXK B PO3POOLi MPUHIUIIIB
OIIiHKM «3aJINIIKOBUX» >KOPCTKOCTI Ta ONOPYy PyHHYBAHHIO 6araTolapOBUX CKIOEJIEMEHTIB, JIOKAJIbHO ITOPYIIEHUX
yAapHUMU BIVIUBaMU. [IpakTUyHI pe3ysbTaTy - MOXJIMBICTD MiZiBUIIEHHS HEOOXigHOI rapaHTOBAaHOI BEJIMUYNHU
rpaHuLi MilJHOCTI y10aT-CKJIa Y BUXiJIHOMY Ta 3MilJHEHOMY CTaHi 3a paXyHOK BUOOPY PEXMMIB Ta METO-/IiB
006pOOKY, yIOCKOHAJIEHHS TEXHOJIOTIYHOTO 06JIalHaHHS Ta PEXUMIB 3MilJHEHHSI; BCTAHOBJIEHHI e(eKTUBHOCTI
Mopaudikarii psoaT-ckia 32 KOMOGIHOBAaHMMU TEXHOJIOTISIMHU, 110 3aCTOCOBAHO MMPU CTBOPEHHI 6araTomapoBOro CcKia
3 [iJBUIIEHOIO YAPHOIO CTiMKiCTIO; pO3p0O0JIEHHI METOIiB OLIIHKY XapaKTE€PUCTUK >KOPCTKOCTI Ta OIIOPY
PYVHYBAHHIO JIOKQJIBHO IIOPYLIEHOI MPO30POi OPOHi; CTBOPEHHI IPOrPaMHOrO IIPOAYKTY 10 aHAJi3y BIy4€Hb [IPU
yIapHUX BIUIMBAX i3 3aCTOCYBAHHSM CTPiJleLibKOi 30p0i; ypaxyBaHHi MIBUIIKOCTI yAAPHOIO HaBaHTaKE€HHS [IPO30Poi
OpOHi B peasibHUX YMOBax, 10 J03BOJIsl€E BMEHIINTH ii Bary. MaTepianu 3HalIIM NpakTUYHE 3aCTOCYBAaHHS Ha
nignpuemctsi [TAT «3aBog, cCKJ10BUPOO6iB» NIpY BUTOTOBJIEHHI Ta BUIIPOOYBAHHSIX 6araToMapoOBUX YIAPOCTIMKUX
cBiTsI0npOo30pux 6J10KiB Ta B LIH/II OBT 3C Ykpainu npu aHanisi BJyueHb B yMOBaX yIapHOro HaBaHTaKeHH. Cdepa
3aCTOCYBAHHSI — CKJISIHa IPOMUCIIOBICTb, Oy[iiBeJIbHA Ta TPAHCIIOPTHA rajysb, aBiabyayBaHHs, BilicbKOBa TeXHiKa Ta

3aXVMCHI CIIOPY[M.

2. The object of research - patterns of influence of initial and technological defects, operational damage, methods
of blocking defects on the strength, rigidity and damage of float glass and laminated glass elements under static
and shock loading, taking into account its speed. The goal of the study - to assess the strength characteristics of
structural elements of glass, taking into account the defects and operational damage under static and dynamic
loading. Research methods - experimental methods for research of strength, rigidity, damageability and bullet
resistance of materials and multilayer elements under static and dynamic loading; methods of mathematical
statistics for analysis of test results for strength, damage and fracture toughness, analysis of residual stress
measurements of thermally strengthened glass, development of approaches to predict and increase the
guaranteed value of float glass strength, determination of statistical distribution of “strengthening effect" ;
methods of fracture mechanics to determine the "strengthening effect" of float glass modified by ion exchange.
Theoretical results - further development of the concept for structural strength of float glass, based on control,
elimination and blocking of initial surface microcracks, technological defects and operational damage, developing a
new approach to forecasting and increasing guaranteed values of float glass strength, establishing patterns of
industrial technologies of glass strengthening, including combined, the definition of "strengthening effects" of
modified glasses, the development of principles for assessing the "residual” rigidity and fracture resistance of
multilayer glass elements, locally affected by shocks. Practical results - the possibility of increasing the required
guaranteed value of the float glass strength limit in the initial and strengthened state by choosing the modes and
methods of processing, improvement of technological equipment and modes of hardening; establishing the
efficiency of modification of float glass by combined technologies, which is used in the creation of laminated glass
with high impact resistance; development of methods for assessing the characteristics of rigidity and fracture
resistance of locally damaged transparent armor; creation of a software product for the analysis of hits under
shock influences with the use of small arms; taking into account the speed of the impact load of transparent armor
in real conditions, which reduces its weight. The materials of the thesis were practically used at the enterprise LTD
"Glassware Plant" in the manufacture and testing of multilayer impact-resistant transparent blocks and in the CSRI
AME AF of Ukraine in the analysis of hits under impact load. Scope - glass industry, building sector, transport
industry, aircraft industry, military equipment and protective structures.
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