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PEDEPAT

JlurinomHuas padoora 41 c.; 21 puc.; 6 Tabj.; 12 UICTOYHUKOB.

[TOJIMMEPBI, KOMITO3UILIMOHHBINU MATEPUAJIBI,
PAJIVUAIIMOHHAA 3AHNIMUTA, BE3OIIACHOCTDL, PAIMAIIMOHHAA
CTOUKOCTbD, KAPEUJI BOPA, BOJIb@PAM, MEXAHOAKTUBAIINAL.

[leap  pabOTBI —  HCCICOOBAHHUE  BIIMSHHUE  BBICOKODHEPIrE€TUYECKOIO
TBepAO(Pa3HoOro JaePopMalMOHHOIO CHHTE3a Ha CTPYKTYpy H  CBOMCTBa
KOMIIO3UIIMOHHBIX MaTepHaioB Ha OCHOBE mnojuMmepa CBMIID, uccnemoBanue
CTPYKTYPl W paJdallMOHHOM  CTOMKOCTH  MAaTE€pHaJIOB  HAa  OCHOBE
MEXAHOCUHTE3UPOBAHHBIX KOMIIO3UIIMOHHBIX [IOPOIIKOB
CBEPXBBICOKOMOJICKYJISIpHOTO TtonudTuiiecHa (CBMIID) u  BBICOKOAMCIIEPCHBIX
yactuil B,C/W, B,C.

OOBbEKTaMH  HCCICHOBAHMS  SIBIISIIOTCS  KOMIIO3WIIMOHHBIC  MAaTepHaJIbl,
co3nanHble HAa OCHOBe CBMIID M BBICOKOAMCIEPCHBIX 4YacTHUI] KapOujga Oopa u
BOJb(PpaMa, a Takke BO3ACHMCTBUC HOHMUBHUPYIOLICTO H3JIYYCHHUS HA OTH
MaTEpPHaJIbl.

Br100p 00BEKTa HCCIeAOBaHMS OOYCIOBJICH HEOOXOOUMOCTBIO B CO3/IaHUU
COBPEMECHHOI0O Marepuana sl pagdallMOHHOM 3allldThl, YIOBJICTBOPSIOIIETO
OCHOBHBIE TEXHMKO-DKOHOMHMYECKHE, ODKCILUIYATALlUOHHBIE M SKOJOTHYECKHE
TpeOOBaHMUSI.

Jl1s co3manust MaTepuralia MCI0JIb30BalIaCh METOAUKA TOPAYET0 IMIPECCOBAHMS.

PesynpratamMmm  padOTHI  SBJISIFOTCS  pa3padOTKa pagualiOHHO-3aIIMTHOTO
KOMIIO3UIIMOHHOI'O  MaTepualla Ha  OCHOBE  CBEPXBBICOKOMOJEKYJIPHOI'O
MOJIMATUJIICHA M BBICOKOJMCIICPCHBIX YacTHUIl KapOupga Oopa m Boab(ppama. bruia
YCTAHOBJICHA 3aBUCUMOCTb MEXAaHMYECKUX U PagAallMOHHO-3AIUTHBIX CBOUCTB OT
COCTaBa M MPOLECHTHOTIO COICPKAHUSA HAIIOJHUTENSA. bbIJIO YCTAaHOBJIEHO, YTO
OJIYYCHHBIM KOMIO3HUT MOXKET OBITh A(M(EKTUBHO HCHOJB30BAH B KadCCTBE
3AIUTBI OT HEUTPOHHOIO M MPSAMOro raMMma-usjiydyeHusa. MHUHYCOM Takoro
MaTepraia SBJISICTCS HEBO3MOKHOCTH MOTJIOMICHHAS BTOPUYHOIO raMMa-U31y4CHUS
[10CJIC PAAHAIMOHHOIO 3aXBaTa HEUTPOHOB.



PODOEPAT

JIpimiomHas npana 41 c¢.; 21 mai.; 6 tadi.; 12 KpbIHILIL.
[MAJIIMEPBI, KAMIIABILIBIMHBI MATDAPBISIJIBI, PAJIBISLIBIMHBI-

HASI ABAPOHA, BSCIIEKA, PAJIBISLIBINHAS YCTOUJIIBACLb, KAPBIJ]
bOPY, BAJIbOPAM, MEXAHAAKTBIBAILIBIA.

MbsTa npansl — JaciaeaBaHHE YIUIBIY BBRICOKAdHEpPreThivHAra nBépaa-(pasnara
mp¢gapManbpliiHara CIHTA3Y Ha CTPYKTYpPYy 1 VyiIaculBacIl KaMMa31bIMHBIX
MaTAphIsiIay Ha acHoBe mnammepa CBMIID, npacnemaBanHE CTPYKTYPhI 1
paabIsIbIMHAN CTOMKACI]lI MAaTAPhISJIay HA AaCHOBE MEXAaHOCHMHTE3UPOBAHHBIX
KaMIIa311bIMHBIX MAPALIKOY CBEPXBBICOKOMOJICKYIAPHOTro moadTeuieHy (CBMIID)
1 BEIcokoaucniepcHbix daciin B4C/W, B4C.

AO'ekTamM1l  JaciaemaBaHHS — 3'AYJSIONIA KaMIIA31UbIMHBISL —~ MaTA3PBISUIEL,
cTBOpaHblss Ha acHoBe CBMIID 1 BbeICOKOMICHEPCHBIX dYaclil KapOiay Oopy 1
BaJb(hpaMy, a TakcamMa Y3A3CSIHHE 1aHI3yrouara BBIIIPAMCHBBAHHS Ha TIAIThIA
MAaTAPBISLIEL.

BriOap al'ekra mgacnenaBaHHS aOyMOYJICHBI HEA0XOIHACHIO Yy CTBApIHHI
cydacHara MaTipbLsily Ui palblalbliHAd a0apOHBI, K1 3a4aBaJIbHSAC ACHOYHBIS
TOXHIKA-dKaHAMIYHBIS, SKCILUTyaTAlBIMHBIS 1 SKAaJaridyHbls nmarpadaBaHHI.

JUId  CcTBap3HHA MAaTiPBIAIY BBIKApPBICTOYBAJIacd METOJbIKA Tapadara
Ip3CaBaHHA.

BeiHIKamM1  mpanbl  3'SYISIONIA  pacOopanoyka — palablalbliHA-aXxOyHara
KaMIla3llbIMHAra  MaTAPBIIy  HA  ACHOBE  CBEPXBBICOKOMOJICKYJSPHOIO
MOJIIATBUICHY 1 BBICOKOAMCIIEPCHBIX dYacuil KapOimy Oopy 1 Bailb(ppamy. breiia
yCTasiBaHasl 3aJI€KHACIh MEXAHIYHBIX 1 PAJbISLbIMHA-aXOYHBIX YJIACIIBACLAY a
CKJIaay 1 aJcOTKaBara YyTPhIMAHHS HAIlAVHSJIbHIKA. DBBIIO YCTaHOYJICHA, INTO
aTpBIMaHbI KaMIIa31T MOKa ObILb Y(PEKThIYHA BBIKAPBICTAHBI Y SKACIl a0apOHBI aj
HCUTPOHHAra 1 MmpaMora rama-BeIIPaMEHbBaHHSA. MIHycaM TaKora MaTdipbIsy
3'ysenia HeMardbIMaclb NarjiblHAHHS JIpyracHara raMa-BbIIIPpaMEHbBBAHHS MACIS
paabIsgbIMHAra 3aXony HEUTPOHAY.



THE SUMMARY

The graduate work — 41 pages; 21 1images; 6 tables; 12 references.
POLYMERS, COMPOSITE MATERIALS, RADIATION PROTECTION,

SHIELDING, RADIATION DURABILITY, BORON CARBIDE, TUNGSTEN,
MECHANICAL ACTIVATION.

The purpose of the work 1s to study the effect of high-energy solid-phase
deformation synthesis on the structure and properties of composite materials based
on UHMWPE polymer, to study the structure and radiation resistance of materials
based on mechanic-synthesized composite powders of ultrahigh-molecular
polyethylene (UHMWPE) and highly dispersed B4C / W, B4C particles.

The objects of research are composite materials created on the basis of
UHMWPE and highly dispersed particles of boron carbide and tungsten, as well as
the effect of 10n1zing radiation on these materials.

The choice of the object of study 1s due to the need to create a modern
material for radiation protection that satisfies the main technical, economic,
operational and environmental requirements.

To create the material, a hot pressing technique was used.

The results of the work are the development of a radiation-protective
composite material based on ultrahigh molecular weight polyethylene and highly
dispersed particles of boron carbide and tungsten. The dependence of mechanical
and radiation-protective properties on the composition and percentage of filler was
established. It was found that the resulting composite can be effectively used as
protection against neutron and direct gamma radiation. The disadvantage of such a
material 1s the impossibility of absorbing secondary gamma radiation after
radiation neutron capture.



