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HasBa po6oTHu (YKp)

Po3pobka KOM6iHOBaHMX MaTepiasiB MiIBUIIEHOI GPOHECTIMKOCTI 3 KepaMiYHMMHU IIapaMyU HA OCHOBi GE3KMCHEBUX CIOJIYK Ta

MOJIiIMEPHUX KOMITO3ULIIMHMAX MaTepiaiB

Ha3sBa po6oTH (aHrJI)

Development of combined materials of high armor resistance with ceramic layers based on oxygen-free compounds and
polymer composite materials

Pedepar (yxp)



O6’eKTU JOCIIIKEHHS — KEPaMiKO-TIOJIiIMEPHi OPOHEEIEMEHTH 3 KEPAMiYHMMMU LIapaMiy Ha OCHOBi O€3KMCHEBHUX CIOJIYK (KapOifiB
KpeMHilo Ta 60py), sKi 3MOXYTb 3a6€3MeYUTU B3axUCT Bif, OpPOHEOGIMHMX 3acOo06iB ypakeHHS. MeTa IPOEKTYy - po3pobKa
KOMOIHOBaHMX MarepiaiiB MiiBULIEHOI OPOHECTINKOCTI 3 KepaMiYHMMHU LIapaMy Ha OCHOBi OE3KHCHEBUX CIOJYK i MOJIMEPHUX
KOMIIO3MLIHAX MaTepiasiB Ta ONTMMI3allisl CTPYKTYpuM KOMOIHOBaHMX OpPOHE3axXMCHMX KOHCTPYKILiil BiANOBiIHO 1O piBHS
3axUCTy. MeToou JOCJiIKEHHS - ONTUYHA Ta €JIEKTPOHHA MIKPOCKOIIsl, pEeHTreHo(pa3oBuil aHaili3, (i3suKo-MexaHiuHi
BUMPOOYBAaHHS, BU3HAUEHHS YAAPOCTIMKOCTI Npu 0aniCTUYHUX BUIPOOYBAaHHAX. 3MiICHEHO [OCHII)KEHHS CTPYKTypHO-
TEXHOJIOTIYHUX (PaKTOpiB IIpM OTPUMAaHHI peakliliHOCIIeYeHOro KapoOifly KpeMHIlo i rapsiienpecoBaHOro Kapbimy 6opy Ta
apMOBaHUX BOJIOKHAaMHU INOJIMEPHUX KOMITO3UTIB. BCTaHOBJIEHO B3a€MO3B'SI30K OaNiCTUYHOI CTIMKOCTI 3i CKJIQZlOM, CTPYKTYpOIO,
(isuKo-MexaHIYHUMU BJIACTUBOCTSIMM Ta MeExXaHi3MaMM PYyHHYBaHHsS KOMIIO3MILIMHMUX MartepianiB. Ha oOCHOBI pe3sysnbTatiB
JOCJIZPKEHHS MTPOLIeCiB OTPUMaHHS KepaMikd Ha OCHOBi Kap6ifliB KpeMHilo Ta 60py 3 BUKOPUCTAHHSIM BUXiIHMAX MaTepiaiis, 110
BUPOOJIAIOTECS B YKpaiHi, po3pobsieHi KOMGiHOBaHi 3aXVCHi MepemKkoay 3 BMiCTOM KepaMiYHUX Ta IOJIIMEPHUX KOMIIO3UIIHHUX
mapis, mo € ePeKTUBHUMU [0 [Iii BUCOKOEHEePreTUYHUX OPOHEOIMHNX YAAPHUKIB i MOXKYTh BUPOOJIATUCS B MacIITabax AOCIiIHO-
NPOMMCIJIOBUX NapTiit. 3a pesysnbTaTaMmu POOOTM OyJI0 BUTOTOBJIEHO Ta BCTAHOBJIEHO MOJATKOBE OPOHIOBAaHHS Ha OCHOBI
KepaMidyHUX IJIACTHH i3 peakuiiHO credeHoro Kapbiny KpeMHiio Ha 6poHexoBnak 3rigHo KII ITT «JI[13 «JIOPTA» (X /][] N2563 Big,
18.05.2021).

Pedepar (aHr1)

The objects of study are ceramic-polymer armor elements with ceramic layers based on oxygen-free compounds (silicon and
boron carbides), which can provide protection against armor-piercing weapons. The goal of the project is to develop combined
materials of increased armor resistance with ceramic layers based on oxygen-free compounds and polymer composite materials
and to optimize the structure of combined armor protection structures in accordance with the level of protection. Research
methods - optical and electron microscopy, X-ray phase analysis, physical and mechanical tests, and determination of impact
resistance during ballistic tests. A study of structural and technological factors in the production of reaction-sintered silicon
carbide and hot-pressed boron carbide and fiber-reinforced polymer composites was carried out. The interrelation of ballistic
resistance with the composition, structure, physical and mechanical properties, and mechanisms of destruction of composite
materials has been established. Based on the results of studying the processes of obtaining ceramics based on silicon and boron
carbides using raw materials produced in Ukraine, combined protective barriers containing ceramic and polymer composite
layers have been developed that are effective for the impact of high-energy armor-piercing projectiles and can be produced on a
pilot industrial scale. parties. Based on the results of the work, additional armor was made and installed on the basis of ceramic
plates made of reaction-sintered silicon carbide on the armored cap in accordance with the design documentation of the State
Enterprise "LDZ" LORTA "(C/D No. 563 of 05/18 /2021).

Inpexc YIK: 669.017:53, 669.017:66.092, 669.017:539.375.6;669.017:539.62, 620.22:666.3 /7:678.5-419.8
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Hassa npoaykuii (ykp): Kom6iHoBaHi MaTepianu nifgBuieHoi OpOHECTIMKOCTI 3 KepaMiYHMMU apaMy Ha OCHOBI 6€3KHCHEBUX

CIIOJIYK Ta MOJIiIMEPHMX KOMITO3ULIIMHUX MaTepiasiB

Hassa npoaykuii (aurJ): Combined materials of increased armor resistance with ceramic layers based on oxygen-free
compounds and composite polymer materials Combined materials of increased armor resistance with ceramic layers based on

oxygen-free compounds and composite polymer materials
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Omnuc npozykuii (ykp): [linBuimenns edpexruBHocTi (60 MogepHizallis) 6poHbOBUX KOHCTPYKLIH iHAMBIAyaTbHOTO 3aXUCTY Ta
JIOJIaTKOBOT'O 3aXUCTY TPAHCIIOPTHUX 3aC006iB IPOTHUAii GpOHEOIiHIM 3ac00aM ypakeHHs. ONTUMI3allis TeXHOJIOTii BUTOTOBJIEHHS
KOMOiHOBaHMX KepaMiKo-TIoJIiMEPHUX 3aXMCHUX MaTepiasliB 3 BUKOPUCTAaHHSIM CUPOBHUHHOI 6231 Ta IPOMHUCIIOBUX MOTYKHOCTEM

YKpainu.

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHS IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIst

3a6e3Me4eHHs €KCIIOPTHOTO MOTEHILialy Ta 3aMillleHHIO iMITOPTY



Cragis 3aBepmenocti HTII: 3sit no H/IJIKP, EkciepuMeHTanbHUH (MAaKeTHUI 3Pa30K)
BnposazykenHsa HTII: He BnpoBamkeHO
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