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OnuH M3 IIaBHBIX KPUTEPHEB BBIOOpA — pacxoj Marepuaia. Vi3aMeHeHHe He TOJIbKO MaTepuana, HO M pOoQHIIs KOH-
CTPYKIIUH MOXET CBHITPaTh OOJBIIYIO POJIb IPHU pacueTe FPPEeKTHBHOCTH U SIKOHOMHUYHOCTH METAJUIOKOHCTPYKIIHH.
B sTOM ciydae BaHBIM SIBISIETCSI BEIOOP MOMEPEYHOro ceueHus neMenTa. IIpu co3gaHnnu HOBBIX OOBEKTOB KOH-
CTPYKTOP MOXKET BapbHpOBaTh KaK IMPUMEHIEMBIH MaTepHaj, Tak U pa3Mmepbl, u ¢popMmy mpoduis. B ciyuae yxe
pa3paboTaHHBIX KOHCTPYKIHH ONTHMHU3AIHMIO METANIOEMKOCTH BO3MOXHO IIPOU3BOANTH TOIBKO W3MEHSISI TOJIIHUHY
cTeHku npoduist. PazpaboTan KaabKyIsITOp BEIOOpA TEOMETPHUECKUX Pa3MepoB JeTalel MeTalIIOKOHCTPYKIUH B
cllydae U3MEHEHHUs IIpUMeHseMoro Marepuania. [IpuBeneHsl pe3yabTraTsl SKCIIEPUMEHTANIbHbBIX UCCICI0BAaHUN Kajlb-
KyJISITOpa, MOKa3aBIIne ero paboTocrocoOHOCTh M BO3MOXKHOCTD MCIIOJIB30BAHMS ISl ONTHMHU3AINN METaIII0EMKO-
CTH KOHCTPYKIIHH.
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Important step in the manufacture of metal construction is the selection of material. Correctly selected material
must provide efficiency work, endurance and reliability of the metal construction. The main criteria of selection of
material is expense of material. Changing not only material, but also the profile of the construction can play a big role in
the calculation of efficiency and economy of metal construction. In this case, selection is important sectional element.
When constructor create a new object he can vary an applied material, the sizes, and a profile form. In case of already
developed constructions, it is possible to make optimization specific quantity of metal construction only changing of
a wall of a profile. The calculator of a choice of the geometrical sizes of details metal construction of change applied
material was developed. There is show experimental results of the calculator, which can use for working capacity and
possibility of use for optimization of specific quantity of metal construction.

AHAJIN3 DOPEKTUBHOCTHU NOJITMMEPMATPUYHBIX KOMIIO3UTOB HA OCHOBE
CBMIID C PEHTTEHO3AIIUTHBIMHA HAITOJTHUTEJISIMA

Ky3suenos C.A.%, Usanos C.M.!, Bosikos A.E.!, Tepexuu II.H.!, Yepabinues B.B.3,
Boiikos A.A.3, Topmenko M.B.?

1 HatmonaneHeIii uccnenoBatensckuil neHTp «KypuaToBckuii nHCTUTYT», Mocksa, 123182, Poccust
2 Poccuiickuii rocygapcTBeHHbII TexHonornuyeckuil ynusepcuter um. K.O. Huonxosckoro « MATI», Mocksa
3 HannoHanbHBIN HCCIEN0BaTENbCKHUN TexHomorndeckuit yausepceuretr « MUCuCy», Mocksa, 119049, Poccust

IMomimepMaTpUYHbIE KOMIIO3UTHBIE MaTE€pHaIbl 001a/Ial0T BBICOKOH YCTOHYMBOCTBIO K MEXaHHYECKHM M XUMH-
YEeCKNM BO3JCHCTBHUSIM, a TaKoKe CHEU()UUSCKHMH CBOHCTBAMH, OIPEICISIEMBIMH KOJIMYECTBOM W MaTephajioM Ha-
nonuuTens. I mpugaHus KOMIIO3UTY paJHaIliOHHO-3aIINTHEIX CBOMCTB B KAaueCTBE HAIIONHHUTEIS HCIIOIb30BAJICS
HOPOIIOK KapOuaa 6opa M HaHOMOPOMIOK Bosib(pama. C 100aBICHHEM HAIOIHUTEINS YXYALIAIOTCS MEXaHHYECKUe
CBOICTBA KOMIIO3UTA M YBEIMUMBACTCS €T0 IIOTHOCTB. JI1st 9 peKTHBHOTO IMPaKTHYECKOTO MCIOIB30BaHUS KOMITO3H-
TOB HEOOXOAMMO 3HATh COOTHONICHHUS (PU3HUECKHUX M PaJHAIl[MOHHO-3aMIUTHBIX CBOHCTB BCEX BO3MOMKHBIX COCTABOB.
B pabote npezcraBieH pacdeT yleabHbIX PaaualliOHHO-3alUTHBIX CBOMCTB IS Psifia KOMIIO3UTOB HA OCHOBE CBEPX-
BBICOKOMOJIEKYJIIPHOTO MOJIMATHIICHA ¢ fo0aBiieHreM Boibdpama u kapouna 6opa. [IpencraBieHHbIe pe3yabTaThl 110-
3BOJISTIOT ONTHMH3HPOBATh COCTAB KOMITO3UTA 110 A(h(hEKTUBHOCTH PaANAIHOHHO-3AIUTHEIX X MEXaHHIECKUX CBOHCTB
U yrenbHoMY Becy. [IpescTaBiensl pe3yabTaThl SKCIIEPUMEHTAIBHOTO HCCIEA0BAaHNS PAANAllMOHHO-3aIUTHBIX U Me-
XAaHUYECKUX CBOMCTB AJIS Psiia COCTaBOB UCCIICIYEMbIX KOMIIO3UTOB.
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Polymer-matrix composite materials are highly resistant to mechanical and chemical influences, as well as
specific properties determining the quantity and type of filler material. To make the composite radiation-protective
properties, used boron carbide powder and tungsten nanopowder fillers. With the addition of the filler deteriorating
of the mechanical properties of the composite occurs and increasing its density takes place. For efficient practical
use of composites is necessary to know the relation of physical and radiation-protective properties of all possible
compositions. This paper presents a calculation of specific radiation-protective properties for a series of composites

HAYYHOE OBO3PEHUE Ne |



216 TECHNICAL SCIENCE

based on the excess of high molecular weight polyethylene with the addition of tungsten and boron carbide. The results
presented here allow to optimize the composition of the materials on the efficiency radiation protection and mechanical
properties and specific weight. The paper presents the results of an experimental study of radiation-protective and
mechanical properties for a range of compositions of investigated composites.
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HccnenoBaHo BIMSHUE BBICOKOIMCIIEPCHOTO METAJUTYPrHYECKOTO [1UIaMa Ha PACTEHUS IO/ICOJIHEYHUKA. YCTaHOB-
JICHO, YTO METAJLTyprUUEeCKHI 1AM SIBISI€TCS BeChMa OMOAKTUBHBIM 10 OTHOILICHHUIO K CEMEHaM II0/ICOHeuHHKa. [Ipn
BHECEHMH B Cpe/ly OOMTaHHs pacTeHHI BOJHOTO pacTBopa IutaMa 6osee yem Ha 30% yBennuuBaeTcs SHEprHs mpopac-
TaHus ceMsiH. Hanbosee CyIecTBeHHO yBEeIMUCHHE KOJIMUECTBa IJJaMa B IIUTATeIbHON Cpefie CKa3bIBAaeTCsl Ha JUTNHE
U Macce BEreTaTUBHBIX OPTaHOB MOCONTHEUHHKA. Tak, mpu koHIeHTpaiyu B 10% Aa1Ha KOpHS yBEIUUUBAETCS TOYTH
B 5 pa3, a JymHa cte6s B 2,5 pasa 1o cpaBHEHUIO ¢ KOHTposieM. [1oirydeHHbIe pe3yIbTaThl MOTYT OBITh HCIIOIb30BAHBI
HpH pa3pabOTKe MUKPOAIEMEHTHBIX YJOOPEHHH Ha OCHOBE METAJUIyprHYeCKMX IIUIAMOB, a TaKXkKe MPU MPOBEACHUH
MEPONPHUITHH 10 (PUTOPEMEHALINI METAILTYPIHUECKIX OTXOJOB.
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The impact of fine metallurgical sludge on sunflower plants was studied. Found that metallurgical sludge are highly
bioactive in relation to sunflower seeds. In making the habitat of plants aqueous solution sludge by more than 30%
increase in germination energy of seeds. The most significant increase in the amount of sludge in the medium affects
the length and weight of vegetative parts of sunflower. Thus, at concentration of 10% root length is increased about 5
times, and the length of the stem by 2.5 times compared to the control. The results can be used in the development of
microelement fertilizers based metallurgical sludge, and during activities phytoremediation metallurgical waste.
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HccnenoBaHo BIMsSHHUE BBICOKOIHMCIIEPCHBIX OTXOJOB B BHE METAJUIyPrHUECKOTO LIJaMa ra3004UCTKH JOMEH-
HBIX IIEXOB HAa TIPOPOCTKH CEMSH MACINYHBIX KyJIBTYp (MOACOTHEUHHKA 1 parica). OOHapyxeH 3((PeKT BHICOKOI OMo-
JOTMYECKON aKTUBHOCTU METAJUIyPrHYeCKOro IulamMa NMpH BHECEHMH B cpely oOuMTaHus pactenuid. Mccnemyembie
KOHLIGHTPALMH 110Ka3aI1 Pa3IMdHbIi 3G deKT 110 BO3ACHCTBUIO HA CEMEHA U IIPOPOCTKH MOICOIHEYHUKA U parica o
BHTAJIBHBIM, MOP(OIOTHYECKIM U (PU3UOJIOTHUECKUM MOKA3aTeIsIM. YCTaHOBJICHO, YTO Hanbonee d3PPEeKTUBHBIMEA 1
OTNTUMAJIbHBIMHU SIBIISFOTCS] KOHIIEHTPALMK BOAHBIX PacTBOpoB 1uiama oT 1 10 10%. IlomydeHHble pe3yabTaThl MOTYT
OBITb MCIIOJIB30BAHbI IIPU Pa3pabOTKe MUKPOAIEMEHTHBIX yI0OPEHHII Ha OCHOBE METAaJLUTYyPrUUECKHUX IIIIAMOB, @ TAKKe
TIPY TIPOBEICHUM MEPOTIPUSATHH 110 GUTOPEMEANALIMI METAIITYPTHYECKHX OTXO/IO0B.
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