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Pedepar:

1. Incepranjiiina po60Ta IpUCBIY€Ha BCTAHOBJIEHHIO BILJIMBY aHi30TPOIii KpUCTaIiuHOI IpaTKy, IapaMeTpiB pocCTy i
CII0CO0y MiCsIPOCTOBOI 0OPOOKM Ha PiZMKO-MEXaHiuHi IapamMeTpu cangipy Npu eKCTpeMalbHUX HaBaHTAXKEHHSIX.
Briepie BUMipsIHO aHi30TPOIIiI0 TBEPAOCTI candipy Ipy HaBaHTaKEHHAX Ha iHgeHTop Ao 1000 H. [TokasaHo, mo
HaWTBepillla IpU MauX HaBaHTaXeHHsIX (o 1 H) nnomuza candgipa (0001) npu BesmKux HaBaHTakKeHHsIX (Big 100
H no 1000 H) nemoHcTpye TBepicTb Ha 50% meH1e, HiX mtomuHa (10-10) Ta Ha 30% MmeH1e, HiX mtomuHa (11-20).
3HaliIeHO ONTUMAaJIbHY KpUCTasorpadiuHy IIOLMHY 7151 BUPOO6iB i3 candipy B ckiafii 6araTomapoBoro mpo3oporo
3aXUCTY, KU 3ab6e3redye Taky X 6aJiCTUYHY MIIHICTB, SIK 6araToumapoBuil 3aXUCT 3i CKJa B 3 pa3u 610l
TOBIIMHY i Baru. Ha nifcrasi OTpuMaHuxX pe3yJibTaTiB BUTOTOBJIEHO i YCIIMHO BUITPOOYBAHO MOJIYJli IIPO30POro

3aXUCTY 3 lapamu i3 candipy Kkpuctanorpadiunoi opienTatii (10-10), sKi BOs0AiI0Th HEOOXiTHOI 6aliCTUYHOIO



JKUBYUICTIO (3 nonaganHs Kyzi 3 WC kanibpy 7,62 Mm 6e3 mpo6UTTs 3axucTy B o6sacTi 150x150 MM2). MeTomom
ynapHoi ¢pparmeHTanii Bu3HaueHo omip candipa yzapy i 3a1e>XXHiCTb OIOPY Bifl OKUCJII0BaJIbHO-BiTHOBHOT'O
IOTeHIjajly XiMiYHOro cepefoBUlla Bifnany. MakCMMajbHUM OIIOPOM YIapy BoJiofie candip, BinanseHui B
cepeJoBUIIi BOJHIO BIPOAOBX 4 roanH npu temmnepatypi 17500C. [TokasaHo, 110 py BUPOILLYBaHHI candipoBux
BUPOOiB 3MiHHOTO NIEPETUHY (THUIJIi) KiZIbKiCTb 6JIOKIB i ra30BUX Tip, 0 YTBOPIOIOTHCS B 30Hi 3MiHU NEPETUHY,
3aJIEXKUTD Bifl KyTa pO3pOlyBaHHs. 3HaNEHO ONTUMAaJIbHUM KyT po3polyBaHHs ~ 50°; Ipy LIbOMY Ta30Bi IOPU B

30HI IIepexofly BiICYTHi, a KiJIbKiCTb 6JIOKIB Bifj[IOBifiae 6JI0KOBIil CTPYKTYpi 3aTPaBKOBOi YaCTUHU TUTJIS.

2. The thesis is aimed at study of the influence of anisotropy of crystal lattice, parameters of growth and after-
growth treatment on physical and mechanical parameters of sapphire under extreme loads. The anisotropy of
sapphire hardness at loads on indenter up to 1000 N was first measured. It is shown that the sapphire plane (0001)
which is the hardest at low loads (up to 1 N) at high loads (from 100 N to 1000 N) shows a hardness of 50% less than
the plane (10-10) and 30 % less than the plane (11-20). The optimum crystallographic plane (10-10) for products
from sapphire in stock multilayer transparent security that provides the same ballistic strength as a multi-
protection glass 3 times greater in thickness and weight was discovered. On the basis of the research results the
modules of transparent protection layers of sapphire of crystallographic orientation which have the necessary
ballistic survivability (3 hits with 7.62 mm WC projectile without penetration protection in 150x150 mm?2) were
produced and successfully tested. The sapphire shock resistance and dependency of resistance on the oxidation-
reduction potential of the chemical environment of annealing was determined with the help of the method of the
impact fragmentation. The sapphire annealed in a hydrogen medium for 4 hours at 17500C has the maximum
impact resistance. It was shown that during the growing of variable cross-section sapphire crystals (sapphire
crucibles) the number of blocks and gas bubbles generated in the zone of cross-section changes depends on the
shouldering angle. The optimum shouldering angle is ~ 50°, than there are no gas bubbles and the number of
blocks is corresponding to the block structure of the crucible seed.
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