Defence Institute Project in NATO Science and Technology
Organization

“Application of Light-Weight Materials for Ballistic Protection”

A joint study between scientists from Bulgarian Defence Institute and
the UK Edinburgh University, in which techniques for assessing
lightweight materials for personal protection are examined, has just
enriched the CSO project portfolio. There has used analytical capabilities
and testing capabilities in Edinburgh and Sofia to provide improved
understanding and materials to protect active servicemen.

Most ballistic protection consists of a combination of different
materials, such as composites, metals, ceramics, aramids, textiles,
cellular or porous materials combined with other additive materials. The
combination and arrangement of these materials in different
configurations and layouts is what ensures the ballistic protection for
vehicles and personnel. High levels of protection can sometimes only be
achieved at the cost of increasing the weight and consequently the cost
of the armor systems, which are main disadvantages . The use of novel
light-weight materials and material systems, and their combination with
other dense materials is a path to ensure an increase in protection while
maintaining comfort.

In this study Edinburgh provides capabilities for the analysis of the test
results for the response of materials while Sofia provides systematic
testing facilities, so common ideas come in practice. The combination
permits systematic testing and analysis in ways not normally undertaken,
and provide a faster and more effective route to improved protection. The
two member nations have complementary capabilities and exploit these
firstly for a novel approach and secondly for their mutual education. This
provide new options for the study of materials as well as the refinement of
academic models required for the development of real-world applications.
Those brings benefits for both structure, specialists from Defence Institute
have specialized and worked together with their colleagues from UK in
area of the impact dynamics in laboratories of the Edinburgh University.



MpoekT Ha MHcTUTyTa No oTtépaHa B OpraHnsauusta 3a Hayka u
TexHonorum Ha HATO

“3non3BaHe Ha NIeKn matepuasiv 3a 6a/IMCTUYHA 3awmuTa”

CobBMecTeH npoekT Ha WHctutyta no otbpaHa oT bbarapusa wm
YHuBepcuteta B EAuHOypr o1 BenukobputaHua 3a  uv3cnenBaHe
N3M0/3BaHETO Ha JIeKM Matepuasiv 3a 6a/iMcTuyHa 3awmTa e npeacraBeH
Ha calTa Ha OpraHu3aumsaTa 3a Hayka u TexHosnorum Ha HATO. Hosu
aHa/IMTUYHM N TeCcTOBM MeToau u cpeactsa oT EamHbypr n Codmsa ce
n3non3sar 3a u3yyaBaHETO Ha Jiekn Marepuasin 3a 3awmrta  oT
GaNIMCTUYHY 3aniaxu.

MoBeueTo cpeactBa 3a OanuCTUYHa 3almTa  ce  CbCTOAT  OT
KOMOVHauuUs OT pas/IMyHM Matepuasnn, TakMBa KaTo KOMMNO3UTK, MeTasu,
Kepamuka, apamMugHn TbKaHW, TEeKCTWA, C KNeTbyHa WM MNOpuo3Ha
CTPYyKTypa, KOMMAEeTOBaHW C ApyrM MaTepyasiv  3a  NbAHUTENN.
KombuHaumata W apaHXMMeHTa Ha Te3n maTtepyaiv B Pas/vyHu
KOHpUrypaumm ocurypsiea 6anmcTnyHara 3awmura Ha BOHMKa 1 6oinHaTta
MalunHa. BUCOKOTO HMBO Ha 6aIMCTMYHA 3almTa NoHSAKora e OyHKUMA Ha
yBE/NMYEHA Maca WAM YBEe/NMYeHa LeHa Ha OpoHMpaHata cuctemMa —
OCHOBHW HepgocTaTbunu. WM3MN0oN3BaHETO Ha HOBWU OpPUTMHAIHU  NIEKU
MaTepuann WM MeXaHW4YHW CTPYKTYpU W TEeXHUTE KOMOMHauum Ccbe
MaTepuvann ¢ pasnnyHa NaAbTHOCT € eAuH OT HauyMHWUTE 3a ocurypsiBaHe
Ha 6anMCcTUYHa 3almTa U1 KOMJGIOPT NpK NOAAbPXAHE HAa OTOPaHUTENHMSA

MPOAYKT.

B T1e3n u3cnensaHnsa YHnBepcuTeTwbT B EAMHOYpPr ocurypsasa onvra B
aHa/M3a OT eKCcrnepuMeHTauIHUTe pe3ynTatn 3a pas/InyHu Bapuaunum Ha
GanuctMyeH ygap v CTPYKTypy W Marepuanu 3a 3awura, [0Kato
WHCcTuTyTBT no otbpaHa B CodwmsA ocurypsBa  TeXHUYeECKUTe
Bb3MOXHOCTM 38 eKCrnepuMeHTasIHN U3Cc/iefBaHNsA Ha TeCcToBuTe obpasum
— Taka o6wute uMaeu Hamupar  MNpPakTU4ecKko  NPUIOXeHMe.
KombuHupaHeTo Ha [BYCTPaHHWSA OMUT B CUCTEMATUYHUTE U3CNefBaHus
N TexHus aHanM3 no3BoNnsfABa u3yyaBaHeTo Ha ,6enute* netHa B
N3MoN3BaHETO Ha HOBM Marepuvasiv 3a OamMcTuyHa 3awmrta 3a Mno-
ObpP30TO UM W eqeKTUBHO BnaraHe B Oa/IMCTUYHM OTOPAHUTENHM
npoayktu. Taka [BeTe CbH3HM CTpaHu nosyvyaBar [OMb/AHUTENHU
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Bb3MOXHOCTU 1 T N3N0N3BaT, MbPBO 3a HOBOBbLBEAEHMS B OTOpaHuUTe THa
NPOAYyKUMS, 1 BTOPO — 3a U3yvyaBaHe Ha CBOMCTBaTa Ha HOBOMOJyYeHUTe
Martepuann. ToBa CbTPYAHNYECTBO OCUTypsiBa KakTO HOBM Hanpas/ieHUs
3a u3cnegBaHe Ha MaTepuannte, Taka W YCbBbpLIEHCTBAHE Ha
aKkaZleMUYHUA MoAes1 Ha 0byyeHune, 1 BlaraHe Ha pesy/nitatute B peasiHu
n3penvs, oT KOeTo ce Bb3MOo/3BaT M ABeTe CTPYKTYpU — cneynasimctn ot
MHcTuTyTa No otbpaHa cneunanmsnpar n paboTAaT CbBMECTHO C Konernte
cM  OoT BenukobputaHus B o06nactrta AuvHamyvka Ha ygapa B
nabopartopumnTe B YHUBepcuTeta ot EguHoypr.
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