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|. TOCYAAPCTBEHHOE MNPEAITPUATHE
WMHCTUTYT HUMCMy

1. CAHUPYIOLLAAl TENNON30NALUOHHAA WITYKATYPKA

OMUCAHUE PA3PABOTKHN

[lnA ycTpaHeHnA BO3HMKaOLWMX B NPOLIECCe SKCMyaTaLMmn pasfiIMuHoro poaa AedpekTos 1 obecneyeHuns Tpeby-
€MOr0 TEMJIOBNAXXHOCTHOMO PEXKUMA OrpaXkAatoLL X KOHCTPYKLMIA HEOOXOAUMO NCMONb30BaTb AJ1A OTAENKU fer-
Kue TennonsonAuMoHHbIE NaponpoHMLIAeMble CAHPYIOLME LUTYKATYPKK, YTO NO3BOSIAT YBENNYUTb MEXPEMOHT-
HbI CPOK. [paKTUKa NoKa3blBaeT: CTOMMOCTb PEMOHTHbIX PAabOT OTAENOUYHbIX MOKPbITUI cocTaBnAeT 70-90 % nx
nepsBoHayvasibHon ctommocTun. CBONCTBa CaHMPYIOLLEen TENNON30NALNOHHON WTYKATYPKN B 3HAYNTENBHON CTe-
MeHy onpeaenalTca UCNob3yeMbiM HanonHuTenem. CBepxerkuin 3anofHuTenb (NIoTHOCTbio 80-200 Kr/m)
Ha OCHOBE BCMYyYEHHOW KpeMHe3emcofep»Kallen nopoAbl 0CaAoYHOro NPOUNCXOXAEHNA NO3BONAET NONYUYUTb
Ha X OCHOBE CaHupyloLwmne Tenaon3oNALNOHHbIe WTYKaTypHble cmeck, cootBeTcTytowne CTb EN 998-1-2012
«TpeboBaHVA K pacTBOpaMm A1 KameHHbIX paboT. YacTb 1. PacTBop WTyKaTypHbI». [paHysbl 3anoaHuTena npo-
N3BOAATCA MO TEXHOMOrMK, paspaboTaHHol 1 3anateHToBaHHOM OO0 «CnaBukCa» (Pecny6nuka benapycb), 13
CbipbA, 3aneratowero B Poccun. [Mpon3BoACcTBO CaHMpPYIOLLEN TENIOMU30AALNOHHON WTYKaTYPKN OPraHn30BaHo
Ha OO0 «CnaBukCa».

TEXHUYECKUE NMPEMMYLLECTBA

bnarogapsa yHWKanbHOWM CTPYKType rpaHyn CBEPXErkoro 3anofHUTeNsA Ha OCHOBE BCMYYEHHOW CUIMKATHOW
nopoabl 0CaA0YHOI0 MNPONCXOXKAEHNA, KOTOPbIE MPOHM3aHbI CUCTEMOI MAKPO- M MUKPOMOP, C AaMeTPOM Npu-
MEPHO OfIMHaKOBbIM ANA Bcex GpaKkumin maTepurana, noayyeHbl CaHMpYoLMe TeNTON30NALNOHHbBIE LWTyKaTyp-
K1 mapok ot M400 go M600 ¢ TennonpoBoaHocTbio ot 0,09 po 0,13 B1/(M-°C) n naponpoHuyaemocTbio ot 0,20
40 0,14 mr/(m-u-Ma). TennonpoBOgHOCTb M MAPONPOHNLIAEMOCTb 3apY6EXKHbIX aHATOrOB TaKOW e MAIOTHOCTH CO-
cTaBnAaeT coorBeTcTBeHHo 0,10-0,15 B1/(M-°C) 1 0,08-0,11 mr/(m-u-Ia).

OXXUOAEMbIA PE3YJIBTAT MPUMEHEHUA

TexHONorvis MOXET 6bITb UCMOSb30BaHa AA NOMYYEHVIA CAHNPYIOLLYX TENION30ALMOHHbIX LITYKATYPOK AnA Ha-
PYXHbIX V1 BHYTPEHHMX PaboT.

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa HayyHO-MCCNIefoBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbITHbIN 06pa3eL,.

PazpaboTka BHeapeHa B NpOV3BOACTBO.

NOTEHUMAJIbHbIE MOTPEBUTENU U/WJITUA 3AUMHTEPECOBAHHDIE B PA3PABOTKE
CTpOI/ITeanbIe opraHun3saunn.

KOHTAKTHbIE AHHbIE

lyockas Anna leHHagbeBHa, 3aBegyowas HUJT dursunko-xummnyeckux n tennodusnyecknx nccnefoBaHui,
KaHAMOAT XMMUYECKUX HayK.

E-mail: info@niism.by
Ten.: (+37517) 35897 16
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II. TOCYAAPCTBEHHOE HAYHHOE Y4PEXAEHME
WMHCTUTYT MEXAHWKN METAAAOTTOAMMEPHbBIX
CUCTEM MMEHW B. A. BEAOTO HALUMOHAABHOM

AKAAEMNN HAYK BEAAPYCINy

2. APEBECHONOIUMEPHbIE KOMMNO3UTbI U U3AENUA HA NX OCHOBE

OMUCAHUE PASPABOTKI

[JpeBecHononmepHble Komnosutbl (AMNK) npeactaBnsioT cob60i MHOFOKOMMNOHEHTHbIE MaTepuarnbl Ha OCHOBE
TEPMOMIACTUYHbIX MOIMMEPHbIX CBA3YIOLMX (MONNNPONUIEH], MOIMSTUEHA, MOAVBUHUNXIOPUAA), HANOMHW-
Teneli B BUAE APEBECHbBIX OTXOLOB W/WM OTX040B n3aenui us AMNK, TexHonornyecknx u uenesbix gobasok. AMK
npefHasHayeHbl AN N3rOTOBMIEHNS METOLOM SKCTPY31M NPOGUNbHO-NMOrOHAXKHbIX 1 INCTOBbIX U3AENNIA CTPOW-
TeSIbHOTO, NPOV3BOACTBEHHO-TEXHNUECKOTO UM ObITOBOrO Ha3HAUeHNs, HE KOHTAKTUPYOLMX C MULLEBLIMU NPO-
JyKTaMK, a TakXKe AJ1 N3rOTOB/IEeHVsi METOAOM ropsYero npeccoBaHus GopmMyemMbix U3AENNIA, B TOM YMCie C UC-
Nosib30BaHNEM OTAENIOYHbIX MaTepPUanos.

OCHOBHbIE XapaKTepUCTUKIN N3LeNniN Ha OCHOBE Pa3paboTaHHbIX KOMMO3UTOB:
— 06bem UCMOoNb30BaHKA BTOPUYHOTIO CbipbA — He MeHee 20 %;

- BogonornolleHue 3a 24 yaca — He 6onee 5 %;

— NPOYHOCTb Npu 13rnbe — He meHee 30 MIa;

- yAapHas BA3KOCTb — He MeHee 5 KI/M?,

TexHoNornyecknin npoLecc M3roToBneHus
MK He cBA3aH C pMCKOM BO3HUKHOBEHUS aBa-
PUHBIX CUTYaLUIA, SKONOMMYECKMX 3arpsasHe-
HWIA 1 APYrrX OTPULIATESNIbHBIX NOCNeACTBUN.

TEXHUYECKUE NMPEMMYLUECTBA

HayuyHo-TexHWYecKunin ypoBeHb Ha MOMEHT
OCBOEHMA B MPOU3BOACTBE: MO OTHOLIEHNIO
K Ny4YWMM OTeYECTBEHHBIM U MUPOBbLIM 06-
pasuam Mo nokasaTtensam BOAOMOIIOLWeHNS,
MPOYHOCTU MNPV K3rnbe, yOapHON BA3KO-
CTW, dHeprosaTpatam Ha MPOU3BOACTBO —

Jlocka ans nona w3 JMK (nekuur) Ha YPOBHe aHasIoroB.

KoHKypeHToCcnocobHocTb n3genuin us ANK
onpefenAaeTcA BO3MOXHOCTbIO  LUMPOKOrO
NPUMeHEeHNA BTOPUYHbBIX TEPMOTJIaCTOB 1 He-
KOHAMLIMOHHbIX OTXOA0B AepeBoobpaboTKy,
a TaKXe MeHbLUe CTOUMOCTbIO N3AENNI, YeM
y 3apy6exHbIX aHa/IoroB.

OXXUAAEMbI PE3YJILTAT MPUMEHEHNA

YBennueHve o6beMOB NepepaboTKm OTXO-
0OB ipeBeCHbI, CO3aHre HOBbIX BbICOKOTEX-
HOJMOMNYHbIX MaTepunanos, B TOM yncie C Uc-
NONb30BaHMEM BTOPUYHbIX MOMMEPOB.
Nara n wraketHuk u3 MK
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Nuct n petanb notonka u3 JiMK (kabuna Tpaktopos MT3)

PocT 06bemoB peanusauny APEBECHOMONIMMEPHbBIX KOMMO3WUTOB AJ1 aBTOMOOWIIbHO OTpaciu, CTPOUTESTb-
CTBa, CEJIbCKOXO03ANCTBEHHOMO MALLMHOCTPOEHUA Ha pbiHKax Pecny6nvkmu benapycb 1 61mnxHero 3apybexbs.

Co3pgaHue HOBbIX pa6oq|/|x MecCT.

TEKYLWAA CTARUA PA3BUTUA

BbinosiHeHa HayuYHO-MCCeaoBaTeNbCKasA UM OMbITHO-KOHCTPYKTOPCKanA (TexHonornyeckas) pabora.
Pa3paboTka BHegpeHa B MPON3BOACTBO.
BbinyLieHa onbITHasA NapTa NPodrIbHO-NOrOHaXHbIX n3genui ns ArK.

CBEAEHUNA O MPABOBOW OXPAHE

MmyulecTBeHHble NpaBa Ha pe3ynbTaTbl PaboTbl, B TOM YMCie CNOCOOHbIE K NPaBOBON OXpaHe, MprHagiexat
NMMC HAH Benapycw.

NOTEHUWAJIbHbIE NOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PA3PABOTKE

OpraHuzayunu cuctembl KKX, npeanpurisTiis aBTOTPAKTOPOCTPOEHUS!, aBBTOMOOUIbHON 1 CTPOUTESIbHOM OTpacien.

KOHTAKTHbIE AAHHbIE

LLlanosanos Buktop Muxannosuy, 3aBeayioLmin otaenom «<KomnosnurMoHHble MaTepranbl U PeLUKIVHE NONK-
MepOB», LOKTOP TEXHNYECKMX HayK, Npodeccop.

E-mail: mpri@mpri.org.by
Ten.: (+375 232) 34 05 97
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. TOCYAAPCTBEHHOE HAYYHOE YHPEXAEHWE
WMHCTUTYT TEXHOAOTUM METAAAOB
HAUMOHAABHOWM AKAAEMUN HAYK BEAAPYCIy

3.TBEPAOCNNIABHAA NPOAYKLNA NOA BPEHAOM «bYTC»
(BEJIOPYCCKUM YNPOYHEHHDBIN TBEPAbIN CMJIAB)

OMUCAHUE PASPABOTKU

TBeppocniaBHas NPoAyKUus npeaHa3HadyeHa Anst 06paboTkm
MaTepuranoB pesaHuem (pesubl, cBepna, ppesbl, pa3BepTKku, MeT-
UYMKU, NNaLWwKn).

TeeppocnnasHble n3genua «<bYTC» npor3BoaATca Ha COBpeMeH-
HoM 060PYA0BaHMM C MICMONb30BaHMEM TEXHOSOMMI NMPOU3BOACTBA
BbICOKO3PDEKTUBHOIO METaNNopexyLLero MHCTPYMeHTa 13 roto-
BOrO MOPOLLIKA 1 MOPOLLKa, NMolyyaemoro rnepepaboTkon TBepao-
CMNIaBHOrO JIOMa, C MOC/IeAyoLWUM YNPOUYHEHEM U3roTaBBae-
MOFO UHCTPYMEHTa YHMKaJIbHbIM METO[OM a3POANHAMNYECKOro
3BYKOBOIO pe30HaHCHOro Bo3aencTaua. [JononHutenbHaa obpa-
60TKa TBEPAOCMNABHbIX NIACTUH a3POAMHAMUNYECK/M 3BYKOBbIM
BO3[e/CTBMEM 0becneymBaeT NoBbiLLEHVEe Pecypca PexyLLero NH-
CTpyMeHTa 0 4,2 pa3a 1 ygapHou BA3KOCTU Ha 19-23 % npw co-
XpaHeHW BbICOKOW TBepaocTu (1o 3HayeHun HRA 92), npn sTom
YMeHbLLIAETCA KOMMYECTBO Mop.

TEXHAYECKUE MPEMMYLLECTBA

AspofrHammnyeckoe 3BYKOBOE BO3AeNCTBMNE ABMAECTCA BbICO-
KO3HepreTnyeckrM METOOM YNPOUYHEHMS, CMOCOOHBIM CHU3NTb
NMAOTHOCTb UCKaXeHUN KPUCTaNIMYeCKon pelleTku KOMMOHEH-
TOB TBepAoro crnsiasa Ha 15-20 % v yBennunTb MNIacTUYHOCTb
K00anbTOBOW CBA3KM. DTO B HECKONbKO Pa3 YMeHbLIAeT Konnye-
CTBO MOBEPXHOCTHbIX MOP CTPYKTYpbl. COOTBETCTBEHHO NOABNA-
eTCA BO3MOKHOCTb MOBbILEHNA YAapPHOW BA3ZKOCTM U Npefena
NMPOYHOCTU (Ha M3rnbe) Npy OJHOBPEMEHHOM COXPaHEHWN Bbl-
COKOW TBEPAOCTU.

OXUAAEMDbI PE3YJILTAT MPUMEHEHUA

OpraHusauma mmnopTo3amellalowero Nponu3BoACTBa TBep-
[OCnNaBHOro MHCTpymeHTa «bYTC» € mcnonb3oBaHvem TBep-
[OCNNaBHOro fioMa Ana npeanpuatuin Pecny6nukn benapyco.
MepepaboTka NloMa MO3BONUT CHU3UTb Ce6ECTOMMOCTL MpPO-
n3BoAMMbIX n3genuii Ha 20-30 %, a o6paboTKa MHCTPYMeHTa
a3poAnHaMNYECKNM 3BYKOBbIM BO3[eNCTBYEM — MOBbICUTb CPOK
Cy06bl GbICTPOM3HALLIVIBaEMbIX TBEPAOCMIABHbIX NAACTVH U UX
KayecTBo Ha 20-50 %.

TEKYLWAA CTAOUA PA3BUTUA
BbinyLeH onbITHbIN 0bpasel,.

TeepaocnnasHble nacTuHbl «bYTC»

06opyzaoBaHue AnA NpeccoBaHusA NNACTUH
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060pyp,OBaHv|e ANA CneKaHuA NacTH

CBEAEHWA O NPABOBOW OXPAHE

Cnocob aspoanHaMMYEeCcKOro 3ByKOBOIO Pe30HAHCHO-
ro BO34enCTBUA 3awwuileH nateHtamum benapycn n Poccun
(BY 21049, RU 2 557 175).

NOTEHUWAJIbHbIE NOTPEBUTEJNIN U/UNU 3AVHTE-
PECOBAHHbIE B PA3PABOTKE

MpeanprATYA MaLLMHOCTPOEHUA 1 MeTanoobpabaTbiBa-
towen otpacnu. Co3aaHvie NPOU3BOACTBa TBEPAOCMIABHO-
ro MHcTpymeHTa «bYTC» Ha 6a3e UTM HAH Benapycu obe-
CMEeYUT 3HaUNTENbHbIV NOTEHLMAN 4N1A YBENNUEHWA 40NN
MCMONb30BaHUA Ha GENoPYCCKMX MPeanpuATUAX oTeye-
CTBEHHOW TBEPAOCMIABHON NPOAYKLMM. ITO MOXKET 6bITb
[OCTUFHYTO MyTeM 3aMeLleHr A UMMOPTHbIX TBEPAOCMIaB-
HbIX NACTUH 1 PE3LIOB, UCTONb3YeMbIX NPy MeTannoobpa-

60TKe BeaywmMun npegnpuatuamu benapycu, Takumm kak OAO «BM3» — ynpaBnsaioLwan KOMNaHUA XonarHra
«bMK», OAO «Amkopgop», OAO «MnHCKIMIA 3aBOZ WecTepeH» 1 Ap.

JlocTUrHyTble 3KCnsyaTaLMOHHbIE MOKa3aTesiv COOTBETCTBYIOT JTyULLIMM MUPOBbIM aHasioram, UTo ABSIAETCA OCHO-
BaHWeM ASiA AanbHenLwero NpoABUXeHNA TBephocnnaBHomn npogyKumm «<bY TC» Ha pbiHKK Poccrm n cTpaH 6mvx-

Hero 3apybexbs.

KOHTAKTHbIE AAHHbIE

Muranos AHatonuim Hukonaeswny, ONPEKTOP, AOKTOP TEXHNYECKUX HAYK, JOLEHT.

E-mail: info@itm.by
Ten.: (+375 222) 64 93 27
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V. YHPEXAEHNE OBPASOBAHMA
«BEAOPYCCKUN TOCY AAPCTBEHHbIN
TEXHOAOTMHECKNMN YHNBEPCUHTETY

4. AMMAPAT BO3YLILHOTO OXNAXAEHUA C BbITAMHOWN LAXTON

OMNMUCAHUE PASPABOTKI

AnnapaT BO3AYLUHOrO OXNaXKAEHUA C BbITAXHOW
LLIAXTOW ABMAETCA YCTPONCTBOM, NPefHa3HaYeHHbIM
ana oxnaxaeHna atMocdepHbIM BO3AYXOM pasnny-
HbIX TEXHOJIOTMYECKNX Cpef Ha NpeanpuaTUAX Xu-
MUYeckor, HepTenepepabaTbiBatoLLein, HepTeXUMU-
YecKo, ra30BOM, MULLEBOW U LIENONI03HO-6YMaXKHO
NPOMBILLAIEHHOCTW, B TEMJIO- U 3IEKTPOIHEPTETUKE,
Ha aTOMHbIX CTaHLMAX, @ TaKXKe Ha KOMMNPECCOPHbIX
CTaHUMAX AN1A OXNaXKAeHUA NPUPoaHOro rasa. OcHoB-
HbIMMW S1EMEHTaMM KOHCTPYKLMY anmnapaTa BO34yLL-
HOrO OXNaXAeHUs SIBASIOTCA TEMSIOOOMEHHbIE CeK-
UuK, CoCToAlmMe M3 FOPU3OHTASIbHO PACMONIOXKeH-
HbIX BMeTaNINYecKx opebpeHHbIX TPyO, BEHTUASA-
TOP C NPUBOJOM, OMOPbI, BbITAMXHAA LIaXTa.

TEXHUYECKUE NPEMMYLLECTBA

HPEI/IMyLLlECTBOM AaHHOro annapata ABNAETCA NOBbILWEHHAA SHepreTnyeckasn 3¢¢EKTI/IBHOCTb, BO3HMKaloWanA
3a CYeT yCTaHOBKM BbITAXKHOW LUAXTbI, KOTOPaA NO3BOJIAET NOBbICUTb CKOPOCTb ABUXEeHWA BO3ayXa, NpoxoaAliero
yepes TEI'IJ'IOO6MEHHyIO cekuuio, Npun OTKNIYEHNN BEHTUNIATOPA, T. €. CHU3UTb 3Hepr0ﬂ0Tp66fIEHV|e YCTpOIzCTBa.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

Pe3ynbTaTbl NpegBapuTebHbIX PaCHETOB AEMOHCTPUPYIOT BO3MOXKHOCTb CHUXKEHA NOTPE6IeH s SHEPrin 4o
56,02 Ty.T./ annapat B rof Mo CPAaBHEHWIO C PEXKMMOM BbIHY>KAEHHON KOHBEKLIWN.

TEKYLAA CTARNA PA3BUTUA

BbII'IOﬂ HEeHa HayLIHO-VICCﬂe,qOBaTeﬂbCKaﬂ pPa-
6orTa.

CBEJIEHUA O NPABOBOI1 OXPAHE
Mmeetca [Ba NnaTeHTa Ha NoJiIe3HYy0 MoenNb:

1. Annapat BO34YLUHOrO OXJIaXAEHNA C BbITAX-
HOW LIAXTOW: MaTeHT Ha Nonie3Hyio mofaenb 12027
Pecn. benapycb, MIMNK F 24F 3/00 (2006.01), MINKF
28D 1/00 (2006.01) / A. b. Cyxouxkun, I'. C. Mapuua-
noBa, E. C. JaHunnbunk // 3aasutenb: YO «benopyc-
CKWIA FOCY[AapPCTBEHHbIN TEXHONIOTMYECKUA YHU-
BepcuteT™. — N2 u20180308; 3anaBn. 12.11.2018;
ony61.30.06.2019 // AdiubliiHbl 6t01. / Hal,. LaHTP
iHTanekTyan. ynacHacui.—2019.— N2 3. — C. 129.

2. Annapat BO3[YLIHOIO OXNaXKAeHWA C BbITAX-
HOW LLIAXTOW: NaTEeHT Ha None3Hyto mogenb 12477
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Pecn. benapycb, MIMK F 24F 3/00 (2006.01), MIMNK F 28D 1/00 (2006.01) / A. b. Cyxoukunia, I C. Mapwanosa, E. C. la-
HUNbYmK // 3anasutenb: YO «benopyccknin rocyaapcTBeHHbIN TEXHONOrNYecknin yHnsepcnuteT». — N2 u20200099;
3aa8n. 17.04.2020; ony6n. 30.12.2020 // AdiubliiHbl 6ton. / Hau. L3HTp iHTaneKTyan. ynacHacyi. — 2020. — N2 6. —
C.114.

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3BAUHTEPECOBAHHDIE B PA3PABOTKE

Pa3zpaboTka MOXeT ObITb MCMONb30BaHa ANA MHTEHCUOUKALMN B TENIOOOMEHHMKAX C BO3AYLUHBIM OXJlaX-
JEeHVEM Ha NPeanpuATUAX XMMUYeCcKol, HedTenepepabaTbiBatoLle, HehpTEXMMUYECKON, ra30BOW, NULLEBOW 1
Lie/TI0N103HO-0YMaXXHOW NPOMBILLIEHHOCTH, B TEMJIO- U SNIEKTPOIHEPreTUKE, Ha aTOMHbIX CTaHLMAX, @ TaKXKe Ha
KOMMPECCOPHbIX CTAHLMAX AN OXNaXKAEHUA NPUPOAHOTO rasa.

KOHTAKTHDIE JAHHbIE

Mapuwanoga lannHa CepreeBHa, CTapLunii NnpenogaBaTenb, KAHANAAT TEXHNYECKMX HaYK.
E-mail: galiana.sidorik@gmail.com

Ten.: (+375 29) 797 47 00

5. CWNINKATHBIE MATEPWUAJIbI CTPOUTENBHOIO HASHAYEHUA
CUCNONb30BAHVNEM KPEMHUACUAUKATHOIO TMAYKOHUTCOAEPXKALIEFO
CbIPbl HOBOABOPCKOr0 MECTOPOXAEHUA PECTYBNIUKU BEJIAPYCb

OMNMUCAHUE PA3PABOTKHN

WccnepoBaHa BO3MOXKHOCTb MOSyYeHUA
KepamMmmyeckrx matepranos C UCMOJb30Ba-
H1eM BasioBOV MayKOHUTCOAEPXaLLen no-
pPOAbl U3 TPeX rOPU3OHTOB TOMLMN UX 3a-
neraHuna Ha HoOBOABOPCKOM MeCTOpPOXKae-
HUK 6a3anbToB U TyPoB MMHCKOro paiio-
Ha bpecTckoi 06nacT B KauecTse Kpem-
HUNCUANKATHOrO KOMMOHEHTA CbIPbeBbIX
KOMMO3ULMIA TENTION30NALMOHHOrO Nopu-
CTOrO 3aMnoJIHUTENA, KePaMNYeCKOro Knp-
nuya, NAUTKA §1A BHYTPEHHe 06nunLoB-
KM CTEH N TePMOCTOMKON KepaMuku. lNo-
NyJyeHHble MaTepuanbl OoTBeyatoT Tpebo-
BaHWAM HOPMATUBHO-TEXHUYECKON [0-
KyMeHTauuu, Npy 3TOM cofeprkaHue rna-
YKOHUTCOZEpKaLlell BanoBo npobbl co-
CTaBNAET: TernoM30MALNOHHbBIN  NOopU-
CTbi MaTepuan — 70-80 mac. %, kepamu-
yeckunn knpnuy — 20-40 mac. %, kepamu-
yeckas NmTKa 4na BHYyTPeHHen 061m1LoB-
Kn cTeH — 25-40 mac. %, TepmocTonkas
Kepamunka — 35-40 mac. %.

CUHTE3MPOBaHbI CTEK/Ia Pa3NNYHOIO Ha- Kepamuyeckas nnumka ons 6HympeHHet Tepmocmotikas
3HaueHVIA, B YaCTHOCTV CTPOUTENbHO-apXU- 06Uy osKu cmeH Kepamuka
TEKTYpHOE TUMa Map6sInT, aBaHTIOPUHOBOE,
a TaKkXKe TapHoe.

Tennou30nayuoHHbIl nopucmeii Kepamuyeckuti
3anoHumens Kupnuy

3KCﬂEpVIMEHTa}'IbeIE o6pa3ub| KepamMunyeckinx matepuanos
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(mekno [Tempocumann Kamentoe
map6num Jumee

bymelnouroe AsanmiopuHosoe
cmeksio cmeksio

3KCI'IepI/IM€HTaJ'IbeIe o6pa3ub| CTEKON N CTEKJTIOKEPAMUYECKNX MaTepPUanoB

PaspaboTaHbl CbipbeBble KOMMO3MLMMN 1 MONYUYEHbl CTEKIIOKEPAaMMUECKe MaTepuarbl (MeTPoCMTasibl 1 Ka-
MeHHOE JINTbE), BKIIOUaloLMe BasIOBYIO M1ayKOHUTCOAEPKALLYO NOPoAy B KauecTBe OCHOBHOMO KOMMOHEHTA
(72-75 mac. %). ina obecneyeHns NPOYHOW METKOKPUCTASNIMYECKON CTPYKTYPbI MCMOSb30BaCsA CTUMYIATOP
KPUCTaNM3aumny — OKCUg Xpoma.

Cd)OpMyJ'II/IpOBaHbI Hay4Hble€ OCHOBbI HanpaB/1€HHOro npouecca Nony4YyeHnA CTeEKOJ, KepaMnveCKnx n CTeksno-
KepamMmnyecknx mateprasioB C UCMoJZIb3OBaHNEM MTayKOHUTCOA4EePKaLL X BCKPbILWHbIX NOpOoL4 HOBO,D,BOpCKOFO mMe-
CTOopOXAOeHMA, Ha OCHOBE KOTOPbIX obecneunBaeTca d)OpMVIpOBaHI/Ie CTPYKTYpbI, ABNAOLWENCA OI'Ipe,EI,EJ'IFIIOI.LlEI7I
ANA KaXAoro Tmna matepuana C ynydleHHbIMW Noka3aTenamm (I)I/I3I/IKO-XVIMI/ILIECKI/IX CBOWCTB, YCTaHOBJ1€Ha B3a-
MMOCBA3b «COCTaB CblprBOIZ KOMNO3nUnn — CTPYKTypa — CBOWCTBA», nposefgeHa oleHKa SHeProeMKoCTun Tex-
HOJIOrnMyeCKux npoueccos.

TEXHUAYECKUE NMPEMMYLLECTBA

Pa3pa60TaHHb|e MaTepuanbl Mo NokKasaTenAam ¢I/I3I/IKO-XI/IMI/N€‘CKI/IX CBOWCTB, TEXHNYECKUM U SKCrlyaTaunoH-
HbIM XapPaKTEPUCTNKaM COOTBETCTBYIOT JTyYLLIM OTEHYECTBEHHDBIM U 3apy6e>KH bIM aHanoram, nony4veHbl U3 oteye-
CTBEHHOIO NPUPOAHOIo CbipbA U Henecbmumelx KOMIMOHEHTOB.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

YCTaHOBJIEHO, YTO MO re0I0rO-CTPYKTYPHOI NMO3MLUU, XUMUYECKOMY 1 MUHEPaslbHOMY COCTaBy, TEXHONIOMYe-
CKUM XapaKTepUCTUKaM rN1ayKOHUTCOAEPKALLMEe BCKPbILIHbIE MOPOAbI ABSIOTCA NPUEMIEMbIM U NePCMNeKTMB-
HbIM OTEUYECTBEHHbIM CbIpbeBbIM OOBEKTOM 151 MOyYEHMA KEPAMUUYECKUX MAaTePUASTIOB — TEMSTIOUN30SALUOHHO-
ro NOPUCTOrO 3aMOJHUTENA, KEPAMUYECKOrO KUPNUYA, MINTKY AN BHYTPEHHEN 06MMLOBKM CTEH, a TakXKe Tep-
MOCTOWKOW KepaMUKU; CUHTE3a CTEKOJ Pa3fIMYHOIro Ha3HAUYeHUs, CTEKIIOKEPaMUYECKIX MaTEPUANOB, UTo OyaeT
CNoco6CTBOBATL PaLMOHANIbHOMY MCMOJIb30BAHMIO MOMIE3HbIX U MOMYTHbIX MCKOMaeMbix HOBOABOPCKOro MecTo-
poxaeHus Pecnybnuku benapycb, a TakxKe ynyyLleHVIO SKOMOMMYeCKon CMTyauny NpuneraLmnx K MeECTOPOX-
[IEHVII0 PETVIOHOB.
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MATEPUAJIbI, KOHCTPYKLIUY, TEXHONIOT U

Mpu npombILLeHHON pa3paboTke HOBOABOPCKOro MeCcTopoXKaeHUs 6a3ansToB 1 TydoB OyaeT BHeCEH BKNag
B pacliMpeHne M1UHepasibHO-CblpbeBoli 6a3bl Pecny6nukim benapyco.

TEKYLLAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBatesibCckas pa60Ta, N N3roToBJIEHDbI SKCNEPUMEHTAJIbHbIE 06pa3lel pa3pa60TaH—
HbIX MaTepwnasos.

CBEAEHUNA O MPABOBOW OXPAHE
MateHT BY 23904 C1. CbipbeBas cMeCb AJ1A U3roTOBIEHUA NOPUCTOro 3anonHuTens, ony6sn. 30.12.2022.

MateHT BY 24038 C1. CbipbeBas KOMMO3ULUMA LA MOMYyYEHUA CTEKNOKEPaMMYeCKoro maTtepuana, onyon.
30.06.2023.

MonoxutenbHoe pelleHne Ha Bbigady nateHta BY «CocTtas WXTbl 4/14 aBaHTIOPUHOBOTO CTEKNA» MO 3asABKe
N2a20230116 ot 15.05.2023.

NOTEHUWAJIbHbIE MOTPEBUTENU WU/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MpennpuaTa ropHofo0bbIBaOLLEN NPOMbILLIEHHOCTY, METaNNYPrYeCKON, NErKoro MaWMHOCTPOEHMS, NPO-
MBbILUEHHOCTW CTPOUTENbHBIX MaTepuanos 1 ap. B Pecny6nuke benapycb n ctpaHax CHI.

KOHTAKTHbIE JAHHbIE

bapaHueBa CBeTnaHa EBreHbeBHa, CTapLniA HAYUYHbIN COTPYAHMK, KAHANAAT TEXHUUYECKNX HayK, AOLIEHT.

E-mail: svetbar@tut.by
Ten.: (+37529) 771 86 93
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V. YHPEXAEHNE OBPA3OBAHMA «BEAOPYCCKMM
[OCYAAPCTBEHHbBIM YHUBEPCUTET TPAHCITOPTAR

6. UHTEJUIEKTYAJIbHAAl CUCTEMA HENPEPbIBHOW AUCTAHLIUMOHHON
AUATHOCTUKU TEXHUYECKOTO COCTOAHUA UCKYCCTBEHHDBIX COOPYXEHWH

OMUCAHUE PASPABOTKI

Mpepnaraercs crcTemMa HENPEPbIBHOM AVCTAaHLYOHHOMN ANArHOCTUKIN TEXHNUECKOTO COCTOAIHMSA NCKYCCTBEHHDBIX
COOPYXeHUI (MOCTOB, MYTENPOBOLOB, 3CTakaf U T. [i.), OCHOBaHHas Ha UCMOMb30BaHUV BOJTOKOHHO-OMTAYECKOrO
Kabens B KauecTBe UyBCTBUTENIbHOTIO 3/IEMEHTA (BaTuuKa) AN M3MepeHus NpornboB., nepemelleHnii, aepopma-
LM 06beKTa KOHTPOIA, KOTOPbIE HEMPEPbIBHO aHAIM3UPYIOTCS U, B ClTyYae NOsBAEHUA OMacHbIX 3HaUYeHW, ne-
penaloTCs B IKCMYaTMPYIOLLYIO OpraHu3aLmio Ans NPUHATUA PeLleHNs No AanbHelLLeR SKCrlyaTaumm o6 beKTa.
B oTnnyuve oT TpaanLMOHHOM CUCTEMBI 0OCNIEA0BAHNIA, OCHOBAHHOM Ha reofie31UYeCcKUX M3MepPeHUsX, BbiNMosHse-
MbIX C 60/bLLIOV NEPUOANYHOCTBIO, A TAKXKE [IMCKPETHOTO ONPeAeneHus C MOMOLLbIO TEH30aTYMKOB HaMpPs»KeHHO-
nedopMrpyemMoro CoCTosIHMA 06bEKTa KOHTPOSIA, CUCTEMA MNO3BOJISIET HEMPEPBIBHO B PEXMME peasibHOro Bpe-
MeHV BUIETb peanbHYI0 KapTUHY HarpyXXeHus COOPY>KeHWs 1 ero GakTnueckoe TeEXHUYECKoe COCTosAHMe. Benu-
UMHA KanuTasnbHbIX BOXEHUI, HEOOXOAUMBIX /1A OpraHu3aLmmy paboTbl CMCTEMbl HEMPEPbIBHOW AUCTaHLMOH-
HOW [NArHOCTVKU, U pacyeT roflOBOro SKOHOMMYECKOro dddeKTa AaHbl ycpefHeHHO. ToUHble 3HaYeHWsA MOTYT
6bITb MOJyUYEHbI TONIbKO NPY NPUBA3KE K KOHKPETHOMY OOBEKTY.

HanpaBneHme NPOEKTa, AOCTUraemMan Uenb 1 pellaemMble Npu 3TOM 3aay COOTBETCTBYIOT:
— NMPUOPUTETHbIM HaMpaBJIEHNAM Haqu0|7|, Hay'leO-TEXHI/NeCKOVI N NHHOBALMOHHOW AeATEeNbHOCTHY;

— KpUTEpUIO MMMOPTO3aMelLeHMsA, MOCKONbKY TEXHONOMMA, NNaHUpyemMas K BHEAPEHMIO, ABMAETCA MMMNOPTO-
3amMeLlatoLLen;

— KpUTepWto MOBbILLIEHWA SKCMOPTHON OPUEHTNPOBAHHOCTM HayYHO-TEXHNYECKOW NPOAYKLMK, MOCKOJIbKY Nna-
HUPYeTCA BHEAPUTb MHHOBALIMOHHYIO TEXHOJIOTMIO, MMEIOLLYI0 NPUBEKaTeNIbHOCTb He TOMbKO A/1A TpaHCNopT-
HOW 1 CTpouTeNbHON oTpacnei Pecnybnvkn benapycb, HO U ANsA aHaNOrMYHbIX OTPAciel CoCeHNX CTPaH.

TEXHUYECKUE NMPEMMYLLECTBA

Peanusayuma NMpPOeKTa NO3BONAET:

- peann3oBaTb HEMpepbIBHYO ANCTAHLMOHHYIO AUArHOCTUKY UCKYCCTBEHHbBIX COOPYKEHWI (M3BECTHbIE OTe-
UeCTBEHHbIE aHANIOTVi MO3BOMIAIOT BbINOHATb AUCKPETHYIO AUArHOCTVKY — B OTAE/bHbIX TOUKAX 31IEMEHTOB 06-
cNieayemMoi KOHCTPYKLMNY);
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1 — UCTOYHUK CUrHana
2- NPUEMHUK CUTHaNa
3 — 0NTOBONOKOHHbII Kabenb

- obecneunTb BbICOKYIO HyBCTBUTEJIbHOCTb 1 TOYHOCTb NMpu onpeaeneHnmn )J,Ed)eKTOB, HEeOOCTVXKMMYIO ONA Tpa-
AVLUNOHHBIX METOA0B HEPA3pyLUaloWero KOHTPOons;

— MPUMEHWTb K UCKYCCTBEHHOMY COOPYKEHMIO MOHATUE <UHTESIIEKTYasIbHAsA KOHCTPYKLVS», KOTOPas Cama ornpe-
JenseT, B KaKOM COCTOSIHMM OHA HAXOAUTCA Y MOXHO IV MPOAOXKATb ee JaSibHeNLYIo SKCMyaTaluio, U Takum
06pa3om MUHVMMIM3POBATL YeNoBeYeCKunii GakTop;

— MOJNTyYnNTb FOAOBOW SKOHOMUYECKUN SbPeKT B pasmepe 222 TbiC. py6., YUTO COOTBETCTBYET CPOKY OKYMaemo-
ctn 1,5 roga.

OXUOAEMbIA PE3YJIBTAT MPUMEHEHUA

BHefpeHVie B OpraHm3aLusx, SKCIyaTUpYyOLWMX MCKYCCTBEHHbBIE COOPYXKEHWS (MOCTbI, MyTENPOBOAbI U T. 41.); pe-
anM3aums NPYHLMNA <MHTENEKTYaNbHAsA KOHCTPYKLKS», KOTOpas CaMa OnpefesnsieT, B KAKOM COCTOSHUM OHa Ha-
XOAMTCA Y MOXHO NIV NMPOJOKAaTh ee AanbHENLLYIO SKCMITyaTaLuio; obecneyeHme cneayoLnx OCHOBHbIX GYHKLMIA:

— n3MepeHue, o6pa60TKa n npeacrtaBneHne NCXoAHbIX AaHHDbIX, HeO6XOAVIMbIX anAa oueHK TeXxHNnYyeCcKoro co-
CTOAHWA (HecyLwen CnocobHOCTN);

— pacyer Hecyu.leﬁ CNOCcoBHOCTUN M OCTAaTOUYHOTO pecypca no I'IOCTyI'II/IBLI.IEVI I'IpOFHOBHOVI I/IH(I)OpMaLI,I/II/I;

— OU€eHKa COCTOAHUA KOHCTPYKUNN N BO3MOKHbIX nocneacTeui Pa3BnUTUA ned)eKTa C 0Tpa6OTKOVI BapraHTOB
nocneacTBUN NO CTENEHN ONMacHOCTY;

- Bbl60p ONTUMaNibHOIo BapuaHTa 1 MPUHATUE peLueHNA;

— B COOTBETCTBUN C NPUHATbIM peLUEHNEM NU3MEHEHNE PEXKMMa pa60T|>| (orpaqueHme Harpyskmmu . A.) B LenAax
BbIXOa 13 aBapVIIZHOFO COCTOAHMUA, COO6LI.|,EHI/IE o HEOGXO,EWIMOCTI/I BbIMOJIHEHNA PEMOHTHO-BOCCTAHOBUTENIbHbIX
pa60T, HEOGXO,EWIMOCTI/I YaCTUYHOIO UM NONTHOIO NpeKpaleHnA SKCnyaTaunm ydyactka Win 0oObeKTa B uenom;

- nepefgaya MHGOPMaLMU O TEXHNYECKOM COCTOAHNM 06beKTa B IKCMTYaTUPYIOLLYIO0 OPraH13aLmio A NpriHa-
TUA peLleHns No AasibHenLen SKCnayaTauum o6 beKkTa U N3MeHeHUN ee NapameTpoB.

TEKYLWAA CTAAUA PA3BUTUA
BbinonHeHa HayYyHO-KCCeoBaTeNIbCKas UMK OMbITHO-KOHCTPYKTOPCKas (TeXHoMormyeckas) pabota.
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CBEJEHUNA O MPABOBOW OXPAHE

MnaHupyeTcsa nogava 3asBOK Ha Nonie3Hble Moaenu (M306peTeHNn):

1. MponeTHoe CTPOeHMe NCKYCCTBEHHOTO COOPY»KeHNA (Mone3Hasa moaenb).
2. /ickyccTBeHHOe coopyKeHue (nonesHasa Mogenb).

3.Cnocob HenpeprBHOﬁ ONCTaHUNOHHOW ANArHOCTUKN TEXHMYECKOTO COCTOAHNA NCKYCCTBEHHOIO COOpPYy»Ke-
HUA N yCTpOI‘/'ICTBO ON1A ero ocyuwecTBsneHunaA (VI306PETEHVIE).

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ BAUHTEPECOBAHHDIE B PASPABOTKE

OpraHuzauun Pecnybnukmn benapycb, akcnnyatupytolme NCKYCCTBEHHbIE COOPYKEHUS, B YaCTHOCTU aBTO-
nopbl (MnHckaBTogop-LeHTp, lomenbaBTogop, bpectasTopop, pogHoasTonop, Butebckastonop, Morvunesas-
TOLOP — cofeprKaT UCKYCCTBEHHbIE COOPYKEHUA Ha aBTOMOOWIIbHBIX Jloporax pecrnybnmKaHCKOro 3HayeHus),
obngopctpou (MnHckobngopctpoit, lomenbobngopcTpoit, bpectobnaopctpoii, (pogHoobngopcTpoi, Butebek-
obnpopcTtpoi, MornnesobngopcTport — cofepaT NCKYCCTBEHHbIE COOPYXKEHUA Ha aBTOMOOWIbHbIX JOpOrax
MeCTHOro 3HaueHus), benopycckas »kenesHas gopora, opraHusauum XKX, skcnnyatupytolme NcKycCTBEHHbIe
COOPYEHUA B HaCeNIeHHbIX MYHKTaXx.

KOHTAKTHbIE OAHHbIE
Boukapés ImuTtpuin Iropesuny, fekaH CTpOUTENIbHOTO daKynbTeTa, KaHAWAAT TEXHNYECKMX HayK, JOLEHT.

E-mail: bochk_dmitr@mail.ru
Ten.: (+375 44) 789 50 28
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VI. MEXTOCYAAPCTBEHHOE OBPA3OBATEABHOE
YHYPEXAEHME BbICLLUEIO OBPA3OBAHMA
«BEAOPYCCKO-POCCUMCKMIN YHUBEPCUTETY

7. COCTAB 414 M3rOTOBJIEHWA TUNCOBbIX CTEHOBbIX U3AENUIA

OMUCAHUE PA3PABOTKA
CocTaB [ M3roTOBIEHNA NePeropofoUHbix 6/10KOB.

CocTaBC nprMeHeHneM CTPOUTENIbHbIX OTXO40B MO3BOJIAET SQKOHOMWUTbL Ha rmn-
COBOM BAXYLLEM.

Bnokun mMoXkHo n3rotaBnmBaTtb NOAHOTENbIMA U nycToTenbiMn.
anIMEHFIETCFI onA Bo3BeAeHNA MeXXKOMHATHbIX Neperopook.

TEXHUYECKUE NMPEMMYLLECTBA

an/IMeHEHI/Ie OTXOoAO0B CTpOUTENbCTBa (6om Kmpnmqa) NMOo3BOJIAET SKOHOMUTb
Ha rmnCcoBOM BAXYLUEM, NP 3TOM CHUXXeHNE NPOYHOCT MPOUCXOANT TONTbKO Ha
4 %. bnokun, N3rotoBfieHHbIe 13 TaKOro COCTaBa, B OTAIMYME OT ra3oCUINKATHbIX
61OKOB He Tp96yIOT SHepro3aTpaTt Ha X N3rotoBJieHNe, Tak Kak MCKNtoYaloT one-
Paunto aBTOKIaBHOIO TBepAeHUA. bnokn o6nana10T pOBHOIZ NOBEPXHOCTbIO 6e3
nop 1 NyCTOT, CHXKaA TeM CaMbIiM TPYyA03aTpPaTbl OTAEJTOYHbIX pa60T.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA
JKOHOMMUA TMMCOBOIO BAXKYLLErO 1 SHEPro3aTpaT Ha M3roTOBJIEHNE.

TEKYLWAA CTAAUA PA3BUTUA

BbinonHeHa HayuHO-KCCIeqoBaTeNbckas paborTa.
BbinyLeHbl onbiTHblE 06pa3Lbl.

Pa3zpaboTka BHefpeHa B y4ebHbIN npoLecc.

NOTEHUWAJIbHbIE NMOTPEBUTENU U/WITUA 3AUHTEPECOBAHHDIE B PA3PABOTKE
OpraHu3aLmm CTPOUTENbHOW OTPACIU, XKUINLLHO-KOMMYHasbHble Npeanpuatus, prsnyeckre nuua.

KOHTAKTHbIE JAHHDbIE

JNatyH TatbaHa CepreeBHa, CTapLunii NpenogaBaTenb.
E-mail: latun_tanyxa@mail.ru

Ten.: (+375 29) 742 41 20
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VII. YHPEXAEHME OBPA3OBAHNA .
«BPECTCKMM TOCYAAPCTBEHHbIN TEXHUYECKMM
YHVBEPCUTETY

8. MPOTOTUM KNHETUYECKOIO MPOrPAMMMUPYEMOT0 OACAZIA

OMUCAHUE PASPABOTKI

MpoeKT NpeacTaBnAeT cOb0M Kak SKCTEPbEPHOE, TaK Y MHTEPbEPHOE apXUTEKTYPHO-AM3aNHEPCKOe peLleHue.
B nepBom ciyyae ABNAETCA HAaBECHOW KOHCTPYKTUBHO-AEKOPATMBHON dacafHON CUCTEMON, KOTOPYH MOXHO 1C-
Mosib30BaTh B 3aBUCMMOCTY OT HEOOXOAMMOCTU AMA LYMO- U MblNe3allnTbl, 3aLWmMTbl OT Neperpesa NPAMbIMU CON-
HeYHbIMU SlyYamMU (ANA XKapKKX panioHoB). lpUMeHAETCA ANA YHUKaNbHbIX 30aHNI 1 COOPYKEHUIA BbICOKON pernpe-
3eHTaTMBHOCTW. Bo BTOpoMm ciyyae peluaeT GyHKLMOHANbHO-3CTETUYECKME Y NIaHPOBOYHbIE 3aaun 1 NMO3BOA-
€T CO3[aBaTb YHUKa/bHbIE NEePEropOAKM ¥ NMaHHO BbICOKOW PENpPe3eHTaTUBHOCTY B BbICOKOOKOIKETHbIX MHTEPbEP-
HbIX PeLleHMAX, a TaKXKe Pa3fiNyHble NHTEePaKTUBHbIE UHCTaNNALMN. KuHeTnuecknini dpacag ynpasnaetca aBToma-

Jlom ymGonbHoeo kny6a <Ano-Aiit» Junamuyeckas Kupnuyxag cmena, mpaxcnopmubiti y3en «0p6uoH?,
«CKonkoso», Mocksa, Poccus

bawHu Anb baxap, A6y-/la6u, 06sedurerHsle Apabckue IMupamol Onumnutickudi napk, Huxxeumepemurckas byxma, Coyu, Poccus

AHanornuHble 3apy6e>KHb|e NPOoeKTbI
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TUYECKM C MOMOLLbIO CEHCOPHbIX JaTUMKOB, PearnpyioLLyix Ha Hapy»KHYI0 OCBELLEHHOCTb. DTV AaTYMKIN KOHTPONN-
PYIOT 11 OTNPABAAIOT JaHHble B LIEHTPasibHY0 cMCTeMy ynpaBreHus 3gaHnem. Cuctema ynpas/ieHns 3anyckaeT He-
6onbluve ABUraTenu, KOTopble YCTaHOBIEHbI Ha Ppacafe Takim 06pa3om, UToObl MPUCNOCabnMBaTbCA K MeHsIoLLe-
MyCsl IHEBHOMY CBETY B 3aBMCMMOCTM OT €r0 UHTEHCMBHOCTW. MOTOPbI NPUBOAAT 3/IEMEHTbI B ABVXEHUE 1 afanTu-
PYIOT UX K Pa3nUYHbIM CLEEHAPWAM JHEBHOIO CBETA, TEM CaMbiM ONTUMUM3MPYA BanaHC MeXay eCTeCTBEHHbIM 1 UC-
KYCCTBEHHbIM OCBeLLeHMeM B 3[aHNU. BO3MOXKHO ynpaBneHue BpyYHyio B 3aBUCUMOCTU OT MOTPebHOCTel Nonb30o-
BaTeneii B 3gaHun. ObLlee sHepronoTpebneHe 3aHNA MUHUMANbHO, MOCKOJbKY SN1eMeHTbl NepemeLLaloTca Mno-
CTeneHHO, 0CTaBaAChb B OAHOM GUKCMPOBAHHOM MOSIOXKEHNM B TEUEHME HECKOMbKMX YacOoB; OHY MOTYT NOBOPAYM-
BaTbCA, OTKPbIBaA, 3aKpblBas YaCTUYHO UM NOSIHOCTbIO OCTEK/IEHHbIE YacTy 3AaHuA, obecrneyrBan paBHOMEPHOe
OCBelLeH1e MoMeLLeHUIA U 3amnTy oT uHconAumn. MepdopaLa cermeHTOB CO3AaeT JOMOMHUTENbHYIO CBETOTEHE-
BYIO MIPY BHYTPU MOMELLEHNA.

TEXHWYECKUE NPEUMYLLEECTBA
AHanoros B Pecnyb6nuvke benapychb HerT.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA

Co3fiaHue YHNKabHOMo CUJTySTa CTONMLbI Y 06MACTHBIX LIEHTPOB; MOBbILLEHWE SCTETUYECKUX U penpe3eHTaTuB-
HbIX XapaKTePUCTUK GpacafiHbiX peLleHUn N MHTePbePOB; YBENMYEHKEe TYPUCTUYECKOrO NOTeHLMana ropoacKkom
cpefbl; peLleHrie SKONOrMYecKnx acneKkToB apXUTEKTYPHOIO NMPOEKTMPOBaHMA (Lymo3allymnTa, neperpes nome-
LLEHWI B pe3ynbTaTe NonafaHna NPAMbIX COTHEUHbIX Jlyyelt); BO3MOXKHOCTb UCNOJIb30BaHMA SHeproaddeKTus-
HbIX TEXHOJIOMUI 3a CYET NPUMEHEHUs NpeobpasoBaTesiell SHeprum (CONHEUYHOW, BETPOBON U T. A.).

TEKYLLAA CTAOUA PA3BUTUA
BbinosiHeHa Hay4YHO-MCCNefoBaTeNibckas paborta.

CBEJJEH/A O MPABOBOI1 OXPAHE
MnaHmpyeTca nogava 3aAaBKM Ha NOJIE3HYIO MOZeb.

MNOTEHUMAJIbHbIE NOTPEBUTEJIN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
CTpoutesibHble OpraHn3aLun, NOAPALUYNKIN, KOHCTPYKTOPbI.

KOHTAKTHbIE JAHHbIE

Bopobein AnekcaHap BnagmmmpoBsuy, ctapuimin npenofgasatenib Kapeapbl apXUTEKTYpPbI.
E-mail: vorobeyaleksander@yandex.ru

Ten.: (+375 29) 390 28 02
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VIIl. YHPEXXAEHME OBPA3OBAHNA
«BUTEBCKMMN TOCYAAPCTBEHHbIN
TEXHOAOTUYECKMN YHUBEPCUTETY

9. KEPAMWYECKASI MACCA ANA NPON3BOACTBA CTPOUTENBHOIO KUPTIUYA
CKOMMIEKCHOW OBABKOM OCAIKOB XUMUYECKOW BOAOMOATOTOBKM
TEMIO3NEKTPOLLEHTPANEN U TOPOA OPAKLIUEN 0,5-5,0 MM

OMUCAHUE PA3PABOTKU
PaspaboTaHa peuenTypa Cbipbs 1 TEXHOMOMMA N3roTOBIEHNA Kepa-
MUYECKOTO KMpnnya ¢ Jo6aBKamy 0CafKkoB XMMUYECKO BOAOMOATO-
TOBKM TennoanekTpoueHTtpanen (TOL) n Topda ppakumein 0,5-5,0 mm.
[lo6asneHue Topda ppakumm 0,5-5,0 mm B KonuuecTae 2,0-3,5 mac. %
N HeMpoKaneHHbIX 0CaAKoB XMBogonoarotosku TOLL B konnyecTse o
10 mac. % npv NPOU3BOACTBE KEPAMMYECKOTO KMpMMYa CnocobCTBy-
€T CHUKEHUIO TemnepaTypbl 06xXura, 6onee paBHOMEPHOW CyLIKe BO
BCEM OObeMe KMPMrYa, NOBbLILLAET MOPO30CTONKOCTb FOTOBbIX U3Ae-
NI, @ TaKXKe CHUXKAET CTOMMOCTb M3rOTOBNIEHNA KEPaMMYECKOro Knp-
nuya Ha 10 %. Dn3nKo-MexaHnyecKue CBONCTBA KNPMrya: MOPO30CTON-
KOCTb — 35 LMKIIOB, Npefen NpoYyHocTh Npu cxatum — 30,2 MMa, npegen npoyHocTn npu n3rnbe — 4,7 MMMa,
BopgonornoleHe — 14,5 %. MonyyeHHbIN KepaMUUecKnii KNPy cooTBeTcTBYeT TpeboBaHusam CTB 1160-99.
O6nacTb NpMeHEHWA Pa3paboTKX: MPOMbILLIIEHHOCTb CTPOUTENbHbIX MaTepUasos.

TEXHUYECKUE NPEMMYLLECTBA

3a cyeT NCNonb3oBaHKA B COCTaBe Cbipbs Topda dpakumm 0,5-5,0 MM 11 HEMPOKANEHHbIX OCAIKOB XMMBOLO-
noAroToBKM TIL| CHUXKaeTca TeMnepaTypa 06Kumra, NOBbILLAETCA MOPO30CTONKOCTb FOTOBbIX M3AENNIA, a TaKXKe
CHWKAETCA CTOMMOCTb U3rOTOBJIEHUA KEPAMUYECKOro Kuprnuya Ha 10 %.

OXWAAEMbI PE3YJIbTAT MPUMEHEHUNA

PaclumpeHune HoMeHKNaTypbl BbiMyCcKkaemMol NPOAYKUMM KePaMUUYeckoro KUpnmya v ynyyllueHve 3Konoruye-
CKOW 06CTaHOBKM Ha T3LI.

TEKYLWAA CTAOUA PA3BUTUA

BbinonHeHa HayyHO-MCCIefoBaTeNIbCKas WM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbITHbIN 0bpa3el,.

CBEJEHU/A O MPABOBOW OXPAHE
1. Kepammnyeckas macca st Npou3BOACTBA CTPOUTENBbHOIO Kupnuya. MateHT N2 23584 Pecnybnuka benapychb.
2. Kepammnuyeckas macca ania npou3BoAcCTBa CTPOUTENbHOTO Kupnuya. MateHT 2773470 Poccuinckas Oepepaums.

NOTEHUWANDbHbIE NOTPEBUTENU /NN BAUHTEPECOBAHHDbIE B PASPABOTKE
CTpouTtenbHble opraHmn3aumm.

KOHTAKTHbIE JAHHbIE

KoBuyp AHapeit CepreeBud, JoLeHT Kadepbl «TEXHONOMMA MalLMHOCTPOEHWS», KAHAMAAT TEXHUUYECKUX HayK,
[OLIEHT.

E-mail: askovch@tut.by

Ten.: (+37529) 16110 16
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IX. YHPEXAEHNE OBPA3OBAHMA
(TPOAHEHCKNN TOCYAAPCITBEHHbBIN YHUBEPCUTET
MMERHW 4. KYTTAABIY

10. KOMNO3ULIWOHHBIE HAHOCTPYKTYPUPOBAHHbIE MOTUMEPHDIE
MATEPWAJIbI ANA CTPOUTENbHON OTPACIH

OMUCAHUE PA3PABOTKHN

AKTyanbHbIM HanpaBneHemM COBPEMEHHOIO MOIMMEPHOrO maTe-
pvianoBefeHUA ABNAETCA pa3paboTKa KOMMO3ULMOHHbIX MaTepura-
NOB ANA NONYyYeHNA HAHOKOMMO3UTOB, COAEPKALLMX B KaueCcTBe MO-
A UKATOPOB YaCTULbI, MMetoLLie HaHOda3Hble BKtoueHus. CTpo-
eHVe Takux YacTuy obecneurBaeT [OCTUPKEHME HOBbIX CBOWCTB
KOMMO3ULMOHHBIX NMOSIMMEPHbIX MOKPLITUI — TPUOOTEXHUYECKMX,
dU3NKO-MeXaHNYECKIMX, aAre3NUOHHbBIX 1 Ap. Ba’kHbIM acnekTom Ha-
HOKOMMO3UTOB AIBNAETCA AOCTMXKEHUE 3ddeKTa NPY CPaBHUTENBHO
Manom cteneHn HanonHeHma 0,01-2,00 macc. %, YTO NO3BOJNIAET CO-
XPaHUTb TPAJULMOHHYIO TEXHONOMMIO M 060pyAOBaHUe NpU co3fa-
HUK 1 NepepaboTKe MaTepuranos B u3genus. NepcnekTBHbIM Ha-
npasneHnem NoyYeHNA HU3KOPA3MePHbIX YacTuL, (HAHOYACTULL) AB-
naeTca Tepmonus. IameHaA TexHoNornyeckne pexnmbl TepmMosnsa,
BO3MOXHO NoslyyaTb YacTumubl SiC € pa3nnyHbIMU TEXHONOMMYECKN- [TonumepHbIil rpaHynaT, MOANPULMPOBAHHDIIA
MU Xapaktepuctukamu. lNpegnonaraetcs, uto BBegeHue SiC-yactuy, HaHovacTuamn Sic
B CMECM MOJSIMMEPOB He TOJIbKO O0YC/IOBUT MOBbILLEHHYIO YCTONYN-
BOCTb K epOPMMPOBAHNIO 1 U3HALLIVIBAHWIO, HO U MPUBEJET K Ae3akTBaLun BAUSHUS HebnaronpuaTHbIX 3KC-
nnyaTauroHHbIX GaKTopoB — 030Ha, ynbTpaduoneTa, TepMOOKUCIeHNA. B pesynbTtate 6yayT co3aaHbl npegno-
CbINIKM ANA CO3aHMA MasIOHaNoJIHEHHbIX HAHOKOMMO3MTOB Ha OCHOBE QYHKLMOHANN3MPOBaHHbIX CTPYKTYP, Bbl-
NyCKaembIX OTeYEeCTBEHHON NMPOMbILLIEHHOCTbIO, C MOBbILLIEHHBIM KOMMIEKCOM CTY>KeBOHbIX XapaKTepuCTHK 1 pac-
LWMPEHME NX MAPOYHOIO aCCOPTMMEHTA.

YnaKoBoUHbIIi NONMMEpHbIil MaTepuan, MOANGULMPOBAHHBIiA HaHouacTULami SiC, s CTPOUTENbHBIX 6710KOB

TEXHUWYECKUE NPEMMYLLEECTBA

MpoYHOCTb KOMMO3MLMOHHbBIX MaTepranoB Ha OCHOBE NonnaMmmnga-6 soiwe Ha 15-20 %.
MoBblweHWe 3KCNyaTaLUMOHHbIX XapakTepuctuk B 1,5-2,0 pasa.

YBenunyeHve KOppo3noHHON cTonkocTn Ha 30-40 %.

YBenunyeHne npegena sbiHocnmeoctn B 1,5-3,0 pasa.
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OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

B kauecTBe KOHCTPYKLUMOHHbIX VI3,D'eJ'II/IIZ, NOALWNNMHNKOB CKOJIbXKEeHUA, B CTpOI/ITeJ'IbHOVI TeXHUKe.

TEKYLWAA CTAQANA PA3BUTUA

BbinonHeHa HayuHO-MCCNefoBaTeNIbCKasA MU OMbITHO-KOHCTPYKTOPCKas (TeXHonornyeckas) pabora.
BbinyLeH onbiTHLIN 0b6paseL.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbBIE B PASPABOTKE

CTpouTenbHble opraHu3aLum ropoAos 1 panoHoB Pecnybnukin benapyco, B yactHocT OAO «KpacHocenbck-
cTponmaTepuanbly (Ounvan N2 5 «TpoaHeHCKM KOMOMHAT CTpouUTeNbHbIX MaTepranosy), OAO «pogHonpom-
CTpOW»; NPeANpPUATA MPOMbILLIIEHHOTO CTpouTenbcTBa B Poccuiickon Mepepavmn.

KOHTAKTHbIE JAHHbIE

MNoswok TaTbAHa OneroBHa, aCNUpPaHT.
E-mail: tatyanapovshok@mail.ru

Ten.: (+37529) 868 71 10

11. 3ALUINTHLIE AQANTUBHBIE NOKPBITUA ANA CTPOUTENBCTBA U SHEPTETUKU

OMNCAHUE PA3PABOTKI

Oco60 BbicOKMEe TpeboBaHWA NPefbABAATCA K CTPOUTENIbHOMY UHCTPYMEHTY, B TOM Uncie 1 pe3epHOMY MH-
CTPYMEHTY U LMPKYNAPHBbIM Nuam, paboTatoleMy OAHOBPEMEHHO B YCIOBUAX OONbLUNX Harpy30K 1 MOBbILLIEH-
HbIX Temnepatyp. bonbluve NnepcneKkTVBbI B STOM NiiaHe BO3Naraau Ha NoKpbITUA anmMa3onofo6HOro yriepoaa,
obnapatoLme TBEPAOCTbIO, BNIN3KON K aniMasy, HU3KOW LLEPOXOBATOCTbIO MOBEPXHOCTU, MasbiM KO3ddurLmeHTom
TPEHMSA, KOPPO3NOHHO- Y M3HOCOCTOMKOCTbIO. OHAKO B YCNOBUAX NEPUOANYECKUX YAAPHbIX HAarpy30K ObICTPO
TepAeTca aire3vioHHas CBA3b MeXY YrNePOAHbIM aniMa3onofo6HbIM NokpbiTvem (AMM) n MHCTPYMeHTOM B cuny
3HaUUTENbHbIX BHYTPEHHUX HanpsxeHni B AT 1 BbICOKUX 3HAUEHU YNPYrX KOHCTaHT. lMpobnemol Takke AB-
NAETCA BbICOKan pacTBOPUMOCTb Yriiepofa B CTanu Npu NOBbILLEHHbIX TeMrepaTypax 3KChyaTauum meTanioo-
6pabaTbiBatoLLEro U NPOTAXKHOIO MHCTPYMEHTA.

CBerTBEp}lble NOKpbITNA ANA n3nenui paBJ’II/I'-IHOVI HOMEHKNATYpbl

PelueHne faHHOM Npobnembl ANs pasfvyHOro pofa UHCTPYMEHTa 1 ieTanel TpeHrA AOCTUraeTCs NpYMeHeHN-
€M KOMMNO3MLMOHHBIX MHOTOC/IOVHbIX CBepXTBepAbix NokpbiTuia (AITIN, AlTiSi, AITiSi(C, N) n T. A.), cnou KoTopbix
BbIMOHAOT Pa3finuHble GyHKLUN — GOPMIUPYIOLLYIO, TPOTUBOU3HOCHYH, aHTUKOPPO3NOHHY!H.

B HacTosee Bpems WMPOKOE NPYIMEHEHME MONTYYMSIO U3HOCOCTOMKOE MOKPbITVE AJiA Paboumx NoBEPXHO-
CTeN NyHXePHbIX Map TOMIUBHbIX HACOCOB. KOMMO3MLIMOHHOE NOKPbITUE COAEPKUT HECKOTBKO CIIOEB YINepoa-
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cofiepallmx coegnHeHnn, cCGOPMUPOBAHHDBIX NMPU Pa3NUYHbIX TEXHOIOTMYECKMX pexmmax, 1 coctaBnaeT ot 0,01
10 0,5 MKM. Takoe MOKpbITe HAHOCAT B BaKyYMHbIX YCTaHOBKaxX NOC/IONHO Ha MOArOTOBJIEHHYIO MOBEPXHOCTb fe-
Tanen nayHxepHbix nap. MNokpbiTe obecrneyrBaeT BbICOKYI M3HOCOCTOMKOCTb Nap TPEHNA B pexunme Bo3aei-
CTBUA BbICOKMX Harpy3oK 1 HebosbLlwmx nepemeLteHmnin. K cylecTBEHHbIM HeloCcTaTKaM JaHHbIX NOKPbITUN OT-
HOCATCA HeBblCOKasa 3GPeKTUBHOCTD /1A CTPOUTENbHOIO 1 MeTaNIOPEeXKyLLEro MHCTPYMEHTa NPy 3KCruTyaTauum
npw Temnepatypax 6onee 573 K 1 nnoxas cMaurBaeMoCTb CMa30YHO-OXNTaXKAALWMMY Cpeiamm BCeACTBME Ha-
NNYMA NOBEPXHOCTHOIO rMAPOodO6HOro cnos nonntTeTpadpTopaTUIEH].

HayuHaa npea nccnepgoBaHmsa 3aknoyaeTca B pa3paboTke moaenm GopmMrMpoBaHNA HaHOKOMMO3MLNOHHbIX
TOHKOM/IEHOYHbIX MOKPbITWIA, NosyYaembix 13 GTopcoaepaLlyx nonydadbprKaTos NIasmMoxXMMmMIYecKUmm 1 pac-
TBOPHbIMU METOAAMMU, C YUETOM BIMSAHUA CTPYKTYPbl MOKPbITUS Ha CTPYKTYPY NMOBEPXHOCTHBIX ClI0eB CybCTpa-
Ta. DTO NO3BOANIO 060CHOBATH PEXMMbI POPMUPOBAHNA HAHOKOMMO3MLIMOHHbBIX TOHKOMIEHOYHbIX MOKPbLITWIA,
cofepxalmx HaHodasbl C 3afaHHbIMK CIYXeOHbIMY XapaKTepruCTMKaMy, Npexae BCero ¢ U3HOCOCTOMKOCTbIO
1 KOPPO3VOHHOW CTOMKOCTbIO. 3yueHbl 0COBEHHOCTY CTPYKTYPbI 1 CBOMCTB HAHOKOMIMO3MLMOHHbBIX TOHKOMe-
HOYHDbIX I'IOKprTVIIZ, (I)OpMI/IpyeMbIX nasMmoxXmmnyeCcKNMMm metofamMmm Ha noasioKKax pasnquoﬁ npunpoabl, MO-
AMdULMPOBaHHBIX SHepreTnyecknm Bo3aencTenem (CBY-, nasepHoim, MIK-usnyueHvem). B pesynbrate 6ynet go-
CTUFHYT CYHEPIYeCKU 3HEKT BbICOKOW YCTONUMBOCTY K KOPPO3UM U MHTEHCMBHOCTY U3HALLMBAHWA TOHKMX
noKpbITUN ToNWwMHoM 0,05-3,00 MKM.

TEXHUYECKUE NMPEMMYLLECTBA

TexHUuUecKre NperMyLLecTBa pa3paboTaHHbIX aAANTMBHBIX MOKPbITUN 3aKo4aloTcA B MPUMEHEHUN Yepeay-
IOLLMXCA HAHOKOMMO3ULIMOHHBIX MOKPbITUI anMa3onofobHOro yrnepoaa, KapboHMTpuaa UMPKOHWSA, HATpUaA
TUTaH-aSIIOMUHUA C BKJTIOYEHVAMY HATPYAA KPEMHUA, Metownx TBepaocTb 30-47 Ma. TBepfocTb AOCTUraeTcs
3a CYeT Co3AaHnA NpefBapUTENbHO YNPOYHEHHOTO C0A Y MOBEPXHOCTY U3AENUIA U3 KOHCTPYKLMOHHON CTanu
nyTeM MOHHO-NTyYE€BOrO a30TUPOBAHUS U Kapbransaummy ans NpefaoTBPALLEHNA X PAaCTPECKMBAHNA 1 OTC/Iaun-
BaHVA B NpoLecce 3KCMyaTalun, a TakKe JOCTUKEHMSA BO3MOXKHOTO afiiUTMBHOIO 3ddeKTa OT coueTaHusA ABYX
[Pa3NIMYHbIX TEXHOJSIOT U YNPOUYHEHNA MOBEPXHOCTN. HayyHO-TeXHMYeCKasi 3HAUMMOCTb UCCNIeJOBaHMI 3aKioYa-
eTCA B ONpeAeNieHMN paHee Hen3BECTHbIX 3aKOHOMEPHOCTEN HACbILLEeHNA NOBEPXHOCTHbIX C/I0EB KOHCTPYKLN-
OHHbIX CTanel a30ToOM 1 YriepoAoM B YCIOBUAX BaKyYYMHOIO MOHHO-TyYEBOro a30TUPOBaHUA 1 Kapbugmsaymm
C MCNOMNb30BaHNEM YCKOPUTENEN NOHOB C aHOAHBIM CJTOEM, @ TaKXKe B YCTAaHOBMIEHWU BANSAHUA YIPOYHEHHOTO
C10A CTaNM Ha MexaHUYecKme 1 Tpubonornyeckme CBOMCTBa 0CO60 TBEPAbIX 1 CBEPXTBEPAbIX MOKPbITUIA, HAHO-
CUMbIX B €AVIHOM BaKyyMHOM LIMKIe.

OXUOAEMbIV PE3YJIbTAT MPUMEHEHUA

B xope peann3aunn NpoeKTa 6yﬂ,6T co3faHo He MeHee 10 AoMOMHUTENbHbIX paﬁoqu MecCT, CBA3aHHbIX C NpPO-
n3BOACTBOM aAANTUBHDbIX I'IOKprTI/IVI. BHe,HDEHVIe npennoXxeHHbIX TEXHONOTUN 1 cBepxTBepAblX adAnTUBHDIX
I'IOKprTVIVI No3BOJIUT CHU3UTb CE6ECTOUMOCTb OTEYECTBEHHO npoaykyunn. Pa3pa60TaHHb|e MaTepuanbl ABNA-
IOTCA UMNOPTO3aMeLlaloLWLMMKN, YTO AOJIXKHO yNny4ylWnTb SKOHOMMYECKME NoKa3aTesin Benapycm, Coto3Horo ro-
cypapcTBa.

O6bem Bbinycka NPOAYKLMM NP BbIXOAE Ha YCTaHOBOYHYIO MOLLHOCTb cOCTaBUT Ana benapycn go 10 000 .
n34enni C NOKpbITUEM.

TEKYLLAA CTAQUA PA3BUTUA

BbinonHeHa Hay4Ho-MccnefoBaTeNlbCckan UM OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

BbinyLyeH onbITHbIN 0bpaseL,.

CBEJEHWA O MPABOBOIN OXPAHE
MaTeHTbl N2 6350, N2 10924, a20230250.

NOTEHUWAJIbHbIE MOTPEBUTENU U/WJITUA 3AUHTEPECOBAHHDIE B PASPABOTKE

MoTpebutenamy cBepXTBEPAbIX aAANTUBHBIX MOKPbITUI, MOMYYEHHbIX MO rTMOPUAHOM TeXHoNoruu, 6yayT CTpo-
UTENbHbIE U MALLMHOCTPOUTENbHbIE MPEANPUATAA Pa3NUHbIX pa3mepoB 1 GopmM COOCTBEHHOCTH, B YaCTHOCTU
OAO «IpogHonpomcTtpon», OAO «KpacHocenbCcKCTpormaTepuanbl», NPeanpuUATAsA, cneumanmsnpyowmneca Ha
BbIMyCKe KOMMNEKTYOLWKMX ana ctpouTenbHom TexHukm, OAO «benkappa», OAO «bopurcoBckuii 3aBog “ABTOrngpo-
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ycunutens”», OAO «bATI» n gpyrue npeanpuATMA CTPOUTeNbHOro Komnnekca Poccuinckon Qepepaunu, Ykpa-
MHbI, Y36eKuncTaHa.

KOHTAKTHbIE OAHHbIE

OBuMHHMKOB EBreHnin Brtanbesuy, JOKTOp TeXHUYECKMX HayK, Npodeccop kadenpbl MUTIA, fOLEHT.
E-mail: ovchin@grsu.by

Ten.: (+375 25) 504 32 63

12. TPAOEHCOAEPMALLWNE KOMMO3NLIWOHHDBIE MOJIUMEPHBIE MATEPUAJIbI
ANA CTPOMTENIbHOW OTPACIU

OMUCAHUE PA3SPABOTKIU

OcHoBHbIM 3 deKkToM, 06BACHALLMM YBennyeHne Gr3nKo-MmexaHNYeCKrX XapakTeprucTUK NoIMMEpPHbIX Ha-
HOKOMMO3MTOB NPV MOAMOULMPOBaHNM HaHOPa3MepPHbIMU rpadeHOBbIMY YacTLamMm, ABnaeTcA obpasoBaHue
B NMOJIMMEPHOM CJ10€ MPOCTPAHCTBEHHOW CETKM NabubHbIX GU3NYecKmx cBasen afcopOLMOHHOro TMNa, a Tak-
Xe BnuaHue moandrikatopa Ha KUHETUKY GOpPMUPOBaHNUA MNONMMEPHOTO CJ10A U3 XKuakon ¢asbl c 06pa3oBaHu-
€M HaIMOJEeKYNAPHbIX 1 NCEBAOKPUCTAINUYECKNX YNOPAAOUEHHbIX CTPYKTYP. [TpoBefeHHble nccnefoBaHus no-
Kasanu, 4To BBeieHMe HaHOANCNEPCHbIX YacTUL, B MOSIMMEPHYIO MaTpULy Ha OCHOBE 3MOKCMAHOW cMonbl D[1-20
NPUBOANT K YMEHbLUEHWNIO 3HAYEHWN TEPMOCTUMYNIMPOBaHHbIX TOKOB. [laHHbIV 3P deKT 3aBUCUT OT KOHLIeHTpa-
unn moandrKaTopa B NOMMEPHO MaTPULLE; C yBEIMYEHNEM 3HAUEHNI KOHLeHTpaL M mogudukaTopa B Nonu-
Mepe 3HaueHMsA TEPMOCTMMYIMPOBAHHOMO TOKa CHMXKatoTcA. MOXHO NpefnonoXuTb, YTo nponcxoaut drsnye-
CKOe B3anMopfeNcTBre MeXy 3apAfoBbIMU LieHTpamuy nonnmepa 1 moaudrikatopa, B pesynbrate yero dopmu-
pyeTca nabunbHaa ceTka GU3NYECKMX CBA3EN, YTO NPUBOANT K U3MEHEHNIO GU3NKO-MeXaHNUYeCKUX XapaKkTepu-
CTVIK KOMMO3ULMOHHOIO MaTepuarna. YBenmyeHue npoYHOCTHbIX XapaKTePUCTUK KOMMO3ULMOHHbIX MaTepuanos
Ha OCHOBe 3noKcuaHom cmonbl 3-20 nponcxoauT Npu BBeaeHUn mogudukaTtopa IMC. YcTtaHOBEHa onTUMallb-
HasA KOHUeHTpauma moaudrkatopa B KOMNo3unumm, Haxoasawasaca B obnacti 0,01 % mac. MpeBbilueHne KOHLEeH-
Tpauuun moaudrkatopa CBbllle yKasaHHbIX 3HAUEHWIN MPUBOAMNT K CH/MEHMIO MPOYHOCTHBIX XapaKTePUCTUK pa3-
paboTaHHbIX KOMMO3MLMOHHbIX MaTepunanoB. YCTaHOBNEHO BUAHWNE YINePOAHbIX MOAMGUKATOPOB, MONyYaeMbix
meTopoM CBC-TexHONorni 13 pasnmyHoro NprYpoAHOro Cbipba Ha NOIMMEPHYIO MaTPULLY, BblpaatoLLytocs B yBe-
NYeHnn GU3NKO-MEXaHNYECKNX XapaKTEPUCTUK NPU ONTMMAaNbHbIX KOHLEHTPALMAX, HaxoaAawmxca B obnactu
10 0,1 macc. %. MNpeBbllleHne 3HaYeHUA JaHHOW KOHLIEHTPaLMM NPUBOAUT K CHUXXEHIIO MPOYHOCTHbIX XapakKTe-
puctuk. BBefieHre rpadeHONOA00HbIX CTPYKTYP B 06LLEeM Cilydae NPUBOAUT K yBenmueHuto koadpdurumeHTa Tpe-
HuA. OnpefeneHa onTMManbHan KOHLeHTpaLuua mogrudukaTopa Ana peakTonaacTMyHbIX NOIMMEPOB, MPY KOTOo-
pbIX 3HaYeHUA HXKe, YeM y 6a30BOro nonmmepa, Haxoaawaaca B obnactn 0,01 macc. %. Noka3aHa BO3MOXHOCTb

W3penna n3 NOJIMMEPHbIX MaTeplanos, coaepxatlmne rpa¢eHOBbI€ YacTuLbl
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yBen4yeHunA Tpl/l60TEXHVNeCKI/IX XapaKTepUCTUK NoOAMaMmnaHbIX I'IOKprTVIVI, NPUMEHAEMDIX B KayeCTBe aHTVId)pI/IK-
LUMOHHbIX pa3aesInTeNbHbIX C/10€B B LTNLUEBbLIX COeANHEHNAX YHBEPCAJIbHbIX LUAPHUPOB, B CJ/ly4ae MO,EI,VId)I/ILWI-
poBaHUA 6a30BOro NOJINMEPHOro MaTepurana yrnepogHbiIMn HaHOYaCTUL.aMK, NMoJiy4yaeMbIMA METOAOM CaMopac-
NPOCTPaHAKLWErocA BbICOKOTEMNEPATYPHOIO CMHTE3a.

TEXHUYECKUE MPEMMYLLECTBA

B nsyueHnmn popmMmpyembix CTPYKTYp Ha 6a3e TepMOMIAaCTUYHbBIX U PEAKTOMNACTMYHBIX NOIMMEPOB Nop Aei-
CTBUEM CUTOBOTO MOJIA 3aPAPKEHHbIX YAaCTHL, HAHOMETPOBOTO AMana3oHa (3apaAoBbIX HAHOKNAcTepoB), obnaaa-
IOLLNX HECKOMMEHCVPOBaHHOM 31EKTPOHHO MIOTHOCTBIO U Pa3fINYHON aKTUBHOCTbBIO B NpOLeccax B3aumopaei-
CTBUA C NONIMMEPHOM MaKpOMONEeKYNoW. Vicnonb3oBaHue 3apAf0BbIX HAHOKIACTEPOB Pa3NYHON NPUPOLbI He
TONbKO No3BoNMA0 chopMmMPOBaTb YNOPALOUYEHHbIE NepexoHble C/ion B HaHoKoMmMno3mTax ¢ OD-cTpyKTypoi
1 NOBbILLEHHOW YCTOMUYUBOCTbIO K AedOPMMPOBaAHMIO 1 M3HALLIMBaHWMIO, HO U NPUBENO K Ae3aKTMBaLuM Nonu-
MEPHbIX MaKpOMONEKYN B peakUnaxX NpUcoeanHEHNA KNCIoPoaa 1 BANAHNA HebNaronpuATHbIX SKCMyaTaum-
OHHbIX GaKTOPOB. B pe3ynbraTe co3gaHbl NpefnocbUikM ANA CO3AaHNA MaJIOHaNOIHEHHbIX HAHOKOMMO3WTOB Ha
ocHoBe OD-CTpyKTyp, BblMyCKaemMbIX OTeYECTBEHHOW MPOMbILUEHHOCTbIO, C MOBbILLEHHbIM KOMMIEKCOM Ciy-
MeOHbIX XapaKTepUCTUK 1 paclpPeHns NX MapOUYHOro acCopTUMeHTa. MNpaKTryeckasa 3HaUMMOCTb NPOEKTa 3a-
KNl0OYaeTCsi B TOM, UTO MOJTyYeHHbIE pe3ynbTaTbl MOTYT ObITb CMOMb30BaHbl Ha MPEANPUATHAAX, 3aHMMAIOLLMXCS
nepepaboTKol NONMMEPHbIX MaTEPUANOB 1 U3roToBieHnem rnsgenmin u3 Hux (OAO «bensTopnonumep», Gunu-
an «XnmaonokHo» OAO «poaHo A3oT», OAO «MornneBxMMBOSIOKHO»). [laHHble KOMMO3MLMOHHbIE MaTepurarbl
BO3MOXXHO MCMONb30BaTb AJ1A PAa3/IMYHOrO PoAa NOIMMEPHOIO Kpenexa, OTAE/TIOUHbIX MaTepPMasioB, 3aLWNUTHbIX
NMOKPbITUI, NPUMEHAEMbIX B CTPOUTENbHON MHAYCTPUI. Pa3paboTaHHble COCTaBbl KOMMO3ULMOHHbIX MaTepua-
NOB NO3BONAOT YBEIMUYNTb M3HOCOCTOMKOCTb NOIMMEPHbIX U34ENUiA 1 NOKPbITUA B 1,5-2,8 pa3a No cpaBHeHMIo
C CyLeCTBYOLWMMI aHaNnoramu, NpuMeHAeMbIMU NP NPOK3BOACTBE aBTOKOMMOHEHTOB CTPOUTENbHON TEXHUKN.

OXWOAEMbI PE3YJIBTAT MPUMEHEHUA

B xope peann3aynn nNpoeKTa 6y,E|,ET CO3[aHO He MeHee 10 JONONHUTENbHbIX pa6oq|/|x MeCT, CBA3aHHbIX C NPO-
1n3BOACTBOM KOMMO3ULUMOHHbIX MaTepKanoB. BHenpeHme npennoXxeHHbIX TEXHONIOMMIN Y KOMMNO3ULMOHHbIX rpa-
d)EHCOAep)KaLLWIX MOJINMEPHbIX MaTepPMaJsioB MO3BOJIUT CHUSUTb ce6eCcTONMOCTb OTEUECTBEHHOM npoaykunn. Pas-
pa6OTaHHbIe MaTepuranbl ABAAKTCA UMMNOPTO3aMeLlaloLLMK, YTO JOJTIKHO YNYyYLWNTb SKOHOMMYECKME NOoKa3aTe-
n Benapycm, Coto3Horo rocypapcrBa.

O6beMm BbiNycKka NPOAYKLMMN NP BbIXOAE HAa YCTAHOBOYHYIO MOLLHOCTb COCTaBUT Ana benapycu o 100 000 wr.

TEKYLWAA CTAQNA PA3BUTUA
BbinonHeHa HayyHO-MCCefoBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbITHbIM 06pa3eL,.

CBEJEHVA O MPABOBOI1 OXPAHE
MaTeHTbl N2 6350, N2 10924, a20230250.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MoTpebutenamm KOMMO3NLNOHHbIX rpadeHcofepKaLLX NOAMMEPHbIX MaTepranos 1 NOKPbITA 6yayT CTpo-
UTeNbHbIE Y MALMHOCTPOUTENbHbIE NPEeANPUATUA Pa3fIMYHbIX Pa3MepoB 1 GopM COBCTBEHHOCTH, B YaCTHOCTH
OAO «pogHonpomcTpoin», OAO «KpacHocenbCcKCTpormaTepmanbl», NpeanpuaTua, Cneunann3vpyowme Ha Bbl-
nycke KOMMAeKTyLWmx ana ctpontenbHon TexHnkn, OAO «benkapg», OAO «bopurcosckuii 3asog “ABTornapo-
ycunutens”», OAO «BATI» n gpyrvue npeanpuaTia CTpouTeNibHOro Komnnekca Poccuiickon Qepepaunn, Ykpa-
WHbI, Y36eKuncTaHa.

KOHTAKTHbIE JAHHbIE
Ky3HeuoBa EneHa, acnnpaHT Kadefpbl MaTepuanoBefeHns 1 pecypcocbeperatoLyix TEXHONOMMI.

E-mail: alena-kusnetsova@mail.ru
Ten.: (+375 29) 141 97 31
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X. PUAMAA BHTY .
(HAYHHO-MCCAEAOBATEABCKNMA
NOAUTEXHUHECKMIN MHCTUTY Ty

13. TEPMOCTONKUE OUNBTPbI HA OCHOBE CTEKNOCETKI
A9 BbICOKOTEMNEPATYPHbIX METAJUTMYECKMX PACTIIABOB

OMUCAHUE PASPABOTKI

Hanbonee LenecoobpasHbiMy C TOUYKM 3peHMUst MPOU3BOACTBA U UCMONb30BaHUA ABNAIOTCA CeTyaTble Gunb-
TPbl, N3roTaBAMBaEMbIE U3 KPEMHE3EMHOIO BOMIOKHA. [pyIMeHeHNe TaknX GUNBTPOB Ha OCHOBe ceTky Trna KC
orpaHuyeHo Temnepatypoii 1450 °C. B ICXOAHOM COCTOAHMMN CETKM NPefCTaBAAT CO60M MATKMe 31acTUYHbIe
TKaHW C onpeaenieHHbIM pa3Mepom auerikin. [na ynobcTea yCTaHOBKY B UTelHY0 GOpMy CETKM NMOoABepratTcs
cneumanbHoi 06paboTKe Ans NPUAAHUA UM Heo6X0oAMO GOPMbI, XKECTKOCTU 1 [OMOMHUTENbHOI TEPMOCTON-
KOCTM C MOMOLLbIO Pa3fMyHbIX MaTeprasioB, 061ajalloLLmX BSXKYLIMMY CBOMCTBAMU NOCE UX CYLLKK Mo npo-
Kanku (nonumepwsauun).

B KauecTBe OCHOBHbIX KOMMOHEHTOB MPY MOJTyYEHUU 3aLUTHOFO MOKPbITAA B NpefnaraeMon pas3paboTke nc-
nosib3yeTca KpemHe3o/b (cnannt-20) n stuncunukart (3TC-40). lNonyyeHre MaKCMManbHOM MPOYHOCTY 1 TEPMO-
CTOMKOCTY, @ TaKXKe afre3ny 3alMTHOIO NOKPbITUS 06eCneymBaeTcs rMapon3om STUICMNIVIKATA B LENOYHON Cpe-
[le, CoO3aBaeMol CanuToM. B pesynbTate XxMmMyeckoro npeBpallyeHms obpasyeTcs amopdHbIi JUOKCUT Kpem-
HUWA. YCTAaHOBNEHO OMNTMMAaNIbHOE COOTHOLLEHNE KOMMOHEHTOB B cMeck: 14 % ITC-40 B cnanuTe. Mpepnaratotcs
BapuaHTbl 10 3-KpaTHOW NocC/eoBaTe/IbHOW NPOMUTKM CETYATON OCHOBbI, @ TaKXKe KOHCTPYKLUMY 13 ABYX CETOK,
CJIOXKEHHbIX BMECTe C 1CMOJIb30BAHMEM CMelnanbHO Nnathopmbl, GUKCUPYIOLLEN NOMOXKEHNE SUeeK OTHOCK-
TesfIbHO APYr ApYyra 1 UCKIYatoLLee NX CMeLLeHne BO BpeMsi 00paboTku. MNpeanaraemble B HacTosLen paboTte
BapuaHTbl C MPYIMEHEHMEM HEOPTraHNYEeCKOro CBA3YIOLLEro Ha OCHOBE pacTBOpa STUCKNKATa B KpeMHe3osne
MO3BOMAIOT PaCLUIMPUTL TEMMEPATYPHO-BPEMEHHbIE NMapamMeTpbl NCMOJSIb30BaHWA ceTyaTbiX prnbTpoB. Paspabo-
TaHa MeToAMKa U COOTBETCTBYIOLLAs TEXHONOMMYECKas OCHAcTKa A4nia GpOpMUPOBaHMA TEPMOYNPOYHAOLUX MO-
KPbITWIA Ha MOBEPXHOCTU CeTUaTbIX GaCOHHbIX (0ObEMHbIX) GUNBTPOB AN CreLranbHbIX METOAOB NINTLS.

MpenBaprTenbHbIE NCMbITaHKSA, BbINOSTHEHHDBIE B YC/IOBUSAX SKCNEPUMEHTaNbHOro yyactka dpunvana BHTY HAMN
npu GrunbTPaLUm XNLKOro YyyryHa, nporpetoro go 1500 °C u ctanu 45 npu Temnepatype 3anusku 1570-1590 °C,
MoKa3sanu JOCTaTOYHO BbICOKYIO YCTONUMBOCTb NMOATOTOBMIEHHBIX MO MNpeasaraemon TexHonoruy GunbTpoB Ha
ocHoBe ceTok cepun KC. ina popmmpoBaHmA 060CHOBAHHbIX NMPEASIOKEHWI MO UCMONb30BaHUIO Pe3yNbTaToB
paboTbl HEOOXOAUMO NPOBECTU UCTbITaHUA NPefnaraeMbiX TEXHOIOMMI B MPON3BOLACTBEHHbIX YCIIOBUAX, TO €CTb
CO 3HaUMTENIbHOM MaCCOM XNLKOro MeTasa 1 BpeMeHeM 3anvBku. C 3Tl Lienbio onblTHaA NapTusa GUIbLTPOB ne-
penaHa ona ncnbitaHun npu pasnmeke ctanu Ha OO0 «PocToBCKMI NTeNHbIN 3aBoA» (Poccus).

OunbTpbl pasnNYHOro Ha3HaueHus:
1-3 — GunbTpbI ANA YCIOBMIA PaBUTALMOHHON 3aNNBKN
4 — GunbTp ANA YCTAHOBKMN B KaHan Npi IUTbe C M30bITOYHbIM aBeHNeM
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TEXHUYECKUE NMPEMMYLLECTBA

Mpepnaraemas pa3paboTka NMo3BoAET 0TKa3aTbCs OT HECTOMKMX U IKONOTMYECKM HebGe30MacHbIX OpraHuye-
CKWX CBA3YIOLLYX, @ TAKXKEe YaCTUYHO WU MOSTHOCTBIO 3aMeHNTb JOPOroCTosLLMe METANIIMUECKIE UITN KepaMmnye-
CKve GUbTPbI Ha TEPMOCTOWKIME, SKOSTOMMYHbIE, OTHOCUTENBHO HEAOPOTVe GUITBTPbI Ha CETYATON OCHOBE MpPU
NTbe BbICOKOTEMMEPATYPHbIX PacniaBoB.

OXUAAEMDbIA PE3YJIBTAT MPUMEHEHUA

Mcnonb3oBaHue TepMOCTOIZKI/IX (I)VIJ'IprOB Ha CeTyaTol OCHOBE MO3BOJINT CHMU3UTb CEO6ECTOUMOCTb JINTBIX 3a-
FOTOBOK. anIMEHeHVIe (I)aCOHHbIX (O6'beMHbIX) (I)I/IﬂprOB NMO3BONINT NOBbICUTb KAYeCTBO NINTbIX AeTanen 13 LBeT-
HbIX CM/1aBOB C TOYKN 3peHNA TOBAPHOIo Bnaa.

TEKYLAA CTAQUA PA3BUTUA

BbinonHeHa Hay4YHO-uccnenoBatesibCKas pa60Ta, pa3pa60TaHb| COCTaBbl, TEXHONOIMA HaHeCceHNA N metToan-
KM UCMNbITaHWI 3aLLMTHbIX l'IOKprTVIVI.

OnbiTHaA napTma Cl)l/lﬂprOB nepenaHa Ha NpomMbIlLNeEHHOE nNpeanpuAaTne anAa VCMbITaHUIA.

CBEAEHNA O NPABOBOW OXPAHE
Mopaetca 3asBKa Ha nNaTeHT Pecny6numku benapycb (cocTaB OrHeynopHOro NOKPbITHA).

NOTEHUMAJIbHbIE MOTPEBUTENU U/WJITUA 3AUHTEPECOBAHHDIE B PA3PABOTKE

JlnteliHble 3aBobl, IUTEMHbIE YUYaCTKM MALIMHOCTPOUTENbHBIX U YacCTHbIX NpegnpuaTtuii Pecnybnukun bena-
pycb 1 Poccuinckoin Oepepaumn.

KOHTAKTHbIE AAHHbIE

Honruii NleoHng MNeTpoBuy, 3aBefyoLWnii HAyYHO-UCCIe[0BaTENbCKON MHHOBALIMIOHHOW nabopaTtopuv nuten-
HbIX TEXHOOTUI, KAaHAMAAT TEXHNYECKUX HaYK.

E-mail: metspl@tut.by
Ten.: (+37529) 65349 71

14. METANTUMECKUE KOMMO3WLIUOHHDLIE NOALUMHUKKA CKONbXEHUA
ANA PABOTbI B TAMENOHATPYXXEHHbIX Y3/IAX TPEHUA, B TOM YUCTE
MPUMEHAEMbIX B TYPBOATPETATAX, CHUSKWUMWU YAENbHBIMU CKOPOCTAMU

OMNMUCAHUE PA3PABOTKHN

Pa3paboTaHbl MeETaNINYECK/ie KOMMNO3ULIMOHHbIE MaTepUaJibl
C MaKporeTeporeHHow CTPYKTYPOI Ha OCHOBE MaTpuLbl U3 crifa-
BOB MeJUl, apMUPOBaAHHbIE >KeJIe30yrnepoanCTbIMUA FpaHyIaMu.
ﬂ,aHHbIVI TN MaTeprasioB NPMMEHAETCA ONA TAMKENOHarpyxeH-
HbIX Map TPEHUA, MPUMEHAEMbIX B Pa3fIUHbIX 06MacTaAX npo-
MbILWTEHHOCTW. O,E[HI/IM M3 OCHOBHbIX MpenmyLlecTts JaHHOro
MaTepuana sBAeTCA BO3MOXHOCTb MPOLOSIKUTESIbHOW PaboTbl
B YC/IOBUAX 3aMblIEHHOCTW, MOBbILUIEHHOW BAAXKHOCTU 1 Temne-
paTyp. bnarogaps BbICOKMM KCMyaTaLMOHHbIM CBOVWCTBAM Of-
HVIM 13 OCHOBHbIX HaLLVX 3aKa34MKOB CTano MUHMCTePCTBO SHEpP-
retnkn B nuue OAO «bendHeproPemHanagka» gna oTBETCTBEH-
HbIX BaJIOB TypboarperatoB pasinyHOro T1mna maccoi bonee 3 1.

CBoWCTBa MaTepuana MOryT BapbMpOBaTbCA MCXoAsA U3 Tpebo- CermeHTHbI nogwunuuk PBI ansa TIL-4
BaHMI 3aKa3yumka C MOMOLLbIO NMoAabopa ONTUMASIBHOTO MaTpUy-
HOro cocTaBa. Kpome Toro, crnosb30BaHre rpaHys YyryHa B kaue-
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CTBe apmupytoLLein dasbl No3BoMAET Npu nocnegyoLlell TepmoobpaboTke nosy-
UNTb LUIMPOKMI CNEKTP UX MUKPOCTPYKTYP. PasnnuHas MUKPOCTPYKTYpa apmumpy-
tower dasbl obecrneyrBana LWPOKMIA Anana3oH GU3NKo-MeXaHNYeCKrX CBONCTB
N M3HOCOCTONKOCTIN. AHanM3 NPoBefeHHbIX UCTbITaHUI NMOKasan, YTo Npu yaesnb-
Hom paBneHun 2,9 MIMNa obpa3oBaHme Hafipesa 1 CXBaTbIBaHWA MeXIy MaTepu-
anom obpasLia U KOHTPTENIOM He Habnganoch BO BCEM UCCNIEAYEMOM Ananaso-
He 3HaueHu pV (go 78 MIMa-m/c). MNpwn yaensHom gasneHun 7,6 Mla npu goctu-
»eHun 3HauyeHus pV = 50 MIMa-m/c Habnoganock obpasoBaHMe LapanviH Ha no-
BEPXHOCTV TPEHNA 1 OCaxKaeHWe 0bpa3LoB. [pr yBenmueHnr yaensHoro fasne-
H¥A fo 10,7 Mla Habnoganock cxBaTbiBaHME NOBEPXHOCTEN TPeHUA 1 06pa3o-
BaHVe Hape30B Npwu 3HayeHusx pV Bbiwe 43 MlMa-m/c.

Temnepatypa akcnnyatauyum — go 450 °C. ApMHPOBaHHas KOMNO3ULMOHHaA
Cnoco6HOCTb PaboTaTb B YCSIOBUSAX 3aMblIEHHOCTY U MOBbILLIEHHON BIaXKHOCTU. BTYNKa
OO6Lwwmin N3HOC Napbl TpeHMsA — He 6onee 0,1 MMm.

KoadbouuneHT TpeHus co cmaskor — 0,04-0,06.

TEXHUYECKUE NMPEMMYLLECTBA

MpenmyLLecTBOM NpeanaraeMbix MaTepranoB ABIAETCA BO3MOXHOCTb 13-
rOTOBJIEHWA N3AENUA MPAKTUYECKM 060N reomMeTpryeckor Gopmbl 1 pa3me-
pa, BK/tovas bumeTannmyeckme. Hanpumep, MoryT GbITb U3roTOB/EHbI HanpaBs-
nsALWMe PasIMYHOIO Ha3HaYeHNs, YePBAYHBIE KOJIECa, BTYJIKU, MOALUNMHUKY
CKOJIbXKEHVIS U T. ., NPV 3TOM HEOOXOAUMO OTMETUTb, UTO AAHHDBIN TWM MaTepu-
arloB MOXET SKCMyaTMPOBAaTbCA B Psfle arpeccMBHBIX Cpefl, TaKMX Kak BblCO-
Kas 3anblfIeHHOCTb, BbICOKIE TEMMEPATYPbI MU BAAXKHOCTb U Ap., FAe UCMOb-
30BaHUe aHaNOMMYHbIX MaTEPUANIOB He NPeACTaBsETC BO3MOXKHbIM. Temne-
paTypa 3KCnyaTaumu N3fenuin n3 paspaboTaHHbIX MaTepranos — Ao 450 °C.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA
YBennueHve CpoKoB MEXXPEMOHTHbIX MHTEPBAJIOB, CHUXeHNe cebecToumMo-

cTn O6CJ'Iy)KI/IBBEMbIX Y3J10B TPE€HUA. Komno3ut peKknamHblii

TEKYLLUAA CTAOUA PA3BUTUA
BbinyLeH onbITHLIN obpased.

CBEAIEHUA O NPABOBOW OXPAHE

MateHT Pecny6nukn benapycb N2 23257. «Cnocob n3roToBneHWs KOMNo3unuu-
OHHOr0 MaTepuasna C MakporeTeporeHHom CTPYKTypon». KannHuueHko B. A., Ka-
nuHMYeHKo M.J1.30.06.2020 // AdiuplinHbl 6roneTsaHb // Hau. L3HTp iHTaneKTyan.
ynacHacui. — 2020. — N2 6.

NOTEHUWAJIbHbIE NOTPEBUTEJIN /NI BAUHTEPECOBAHHbBIE
B PA3PABOTKE

MpennpuaATUs, Ncnonb3yLre 1 NPOU3BOAALLNE PEMOHT 060PYAOBaAHMS,
MMEIOLLEro B CBOEN KOHCTPYKLMM MOAWNMHUKL CKOJbXKEHUs, paboTalolme
Npu BbICOKOM [1aBfIEHUN.

I'Ipennpvmwm SHepreTn4yeckoro KomrnJiekca. Komno3unumoHHas nnactuHa

KOHTAKTHbIE BAHHbIE

KannHnueHko Bnagucnas AnekcaHapoBWY, BeAYLLMIA HAaYUYHbI COTPYOAHNK HAayUYHO-UCCNIe0BaTEIbCKOWM MHHO-
BaLMIOHHOW NabopaTopui NTENHbIX TEXHOMOMMIA, KAHANAAT TEXHUYECKNX HayK, JOLEHT.

E-mail: kvlad@bntu.by
Ten.: (+375 29) 760 39 45
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15. KOMNAEKCHASA METOAUKA UCNITAHUIA CKJTEEHHDBIX MYCTOTENbIX
3AMKHYTbIX COEAUHEHWI, B TOM YUCNE KOMMNO3ULMOHHDIX,

HA CONMPOTWUBJIEHUE PA3PYILAKOLLUM HATPY3KAM U MPNCNOCOBNIEHUA
ANA NPOBEJEHMA BbILEYNOMAHYTbIX UCMbITAHUNA

Mogenb ana npoBeaeHus rugpo-
U(Unn) NHeBMATUYECKMX UCTbITAHWI

OMUCAHUE PA3PABOTKM

HoBun3Ha paboTbl COCTOWT B UCCNIEAOBAHUM U pa3paboTKe NPUHLN-
nrasnbHO HOBOTO MOAXOAA AJA NMPOBEAEHNS Pa3pyLLAIOLLErO KOHTPO-
NS CKNEEHHbIX COeAUHEHUIA C NCMONb30BaHNEM CTaHAAPTHOTO 060py-
[OBaHUs, YCOBEPLUEHCTBOBAHHOTO AOMOHUTENIbHO NPEANIOKEHHBIMM
npucnocobneHusamu. Kpome 3toro, paspabotaH NpUHUMMNANBHO HO-
BbI1 NOAXOZ AN NPOBEfEHNA Pa3PyLLAIOLLErO KOHTPOMSA MyCTOTENbIX
3aMKHYTbIX CKIEeHHbIX COeUHEHUIA C MCMOMNb30BaHMEM CTaHLAPTHO-
ro o60pyfoBaHUs, YCOBEPLLEHCTBOBAHHOTO JOMONHUTENIbHO NPEeAso-
*KEHHBIMU MPUCNIOCOBNEHNAMU.

MepBbit METOA MOXET ObITb MCMONIb30BAH B Pa3NNYHbIX OTPACNAX Ma-
LUIMHOCTPOEHMA Npy NoAbope TUMOB COBMELLEHHbIX Pa3HOPOAHbIX Ma-
TepranoB, KOTOPble MOTyT CKPenIATbCA NPV NOMOLLM afresmnsa, 1 (nnn)
WHbIX CMOCOHOB COeANHEHVS Pa3HOPOAHbIX MAaTepranoBs, AepeKTOCKO-
M N aHanmse NPOYHOCTHbIX COG,D,VIHQHVIVI, aHanmse CBA3yLmnx ane-
MEHTOB MHOIOMEpPHbIX KNneeHbIX COEAVIHGHVII?'I. METO]J, XapaKkTepunsyeTca
[LOCTYMHOCTbIO MOAroTaBANBaEMbIX 06Pa3LIOB A1 UCMbITAHKA, OTCYT-
CTBUEM HeOOXOAMMOCTM Kaxzblli pa3 NogroTaBnnBaTh MOASIOXKKY C 13-
rméom, cobnogan CoOoCHOCTb; CO3aHNEM OQHOPOLHOTO MO HaNpsiKe-
HUS B CKNIeEeHHON MHOFOMepHOVI mogenn; BO3SMOXXHOCTbIO MCMNOJIb30BaTb
I8 M3MepeHna CTaHLapTHoe 060pyoBaHye. laHHbI MeTog No3Bons-
€T NPOBeCTUN Ka4YeCTBEHHYIO OLIEHKY MJTOCKOCTHbIX COGJJ,VIHQHVIVI, pa60Ta—
IOLWMX B yCNIOBUAX HArpy>KeHnA no OJJ,HOVI NNOCKOCTU, He NpuBieKkana fo-
MNOJIHUTEJNIbHOIO o6opynosava 1 CHUXKaA ce6ecToMMOCTb UCMbITaHUN.

BTopas meTofvika MOXeT 6bITb MCMOJIb30BaHa /1A OLIEHKM MPOYHOCT-
HbIX CBOVCTB MYCTOTESbIX 3aMKHY TbIX COEAMHEHUIA, MOSTyUYEHHbIX TEXHO-
norvei CKnenmsBaHua, Nankomn Uam poaCcTBEHHbIMI CNOCO6aMMN NPaKTU-
uecku o6or GopMmbl (NIOCKOCTHbIE N 06BEMHbIE), UCMOSIb3yeMble BO
BCEX OTPAC/IAX MALLINHOCTPOEHUS, @ TAKXKe MOXKET ObITb UCMOb30BaHa
B y4e6GHOM npouecce npwv NOAroTOBKE CMNeunanmcToB MalMHOCTPOU-
TENbHOrO 1 UCMbITaTeNIbHOMO NPOGUIIA, a TakKe 06YyUatoLMXCA Mo cne-
LManbHOCTV CBAPKM 1 POLACTBEHHbIX TEXHONOTIA.

Ona peannsaunm aHHOro MeTofa N3rotTaBJiNnBarOTCA 3aMKHYTbl€ MO-
nenn (B TOM uncne ckneeHHble) B LenAax oueHK BOCNpUATUA rmgpas-
JINYeCKNX Harpy3oK Ha yCJ'IOBHbII7I COABUT N OTPbIB C BO3MOXXHOCTbIO pea-
nn3auun AUHaAMUYECKUX U CTaTUYeCcKnX NCnbiTaHui. Boicota mogenu

AN paboTbl B pa3pbiBHbIX AepopMaLmax o oTHoWeHMo hxd fomKHa COCTaBNATL COOTHOLIEHME KaK MAHVMYM
1x2, a ana caBuroBbix Hxd — Kak 2x1. BO3MOXHblI 1 Apyrue COOTHOLLeHWsA cuil. Tak, Ansa BblpaBHyBaHUA cun Hxd
JO/MKHO COCTaBNATb 1X1 (6e3 yueTa NOrpelHOCT Ha BBOJ LTYLIepa BbICOKOTO aBeHus).

Mo pe3ynibratam ncn bITAHWI U noareepxaarLero pacyeTa 6bl10 OOKa3aHO COOTBETCTBME NOJTyHYEHHbIX SKCNe-
PUMeHTaNbHbIX AaHHbIX NMpeanoXeHHOMY ¢M3VIKO-MaTEMaTVI‘-IECKOMy 060CHOBaHI/IPO, KOTOpPOE NO3BOJIAET oue-
HUBATb yCWINA Ha yCJ'IOBHbIVI OTpbIB U yCJ'IOBHbIVI COBUT B 3aMKHYTbIX 06bEMHBIX coegnHEHNAX. anIopI/ITET npu-
MeHEHWNA OaHHOro MeToda MOXeT ObITb OTHECEH K KJIEEBbIM COeaNHEHUAM, pa60Tarou.w|M B yCnoBu/AX pa3pyLla-
OWNMX HAarpy3oK NMpunoKeHHbIX PaBHOMEPHbIM n/vnn CKaLIKOO6pa3HbIM BO3[eNCTBMEM JaBneHuA BHYTPW 3aM-

KHyTOro obbema.
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TEXHUYECKUE MPEMMYLLECTBA

[aHHbI MeTo[ MO3BONIUT PaCLIMPUTb U3BECTHBIE MPOYHOCTHBIE UCMbITAHNSA HEPA3beMHbIX, B TOM YNCIe KIle-
€BbIX, COEAVHEHWI ANA YNyULIEHUA OLEHKW BO3LENCTBISA NPUIOKEHHOW CUIbl HA Nepefady CABUToBbIX Aedop-
MaLmii 1 fedopmaLinii Ha pacTsKeHre B KOMMIEKCHbIX UCCNiefoBaHKAX Mofeneit. OHU NO3BOMAT paclUMpUTb 13-
BECTHbIE MPOYHOCTHbIE UCMbITAaHNUA KNEeBbIX COEANHEHWI, @ UMEHHO: YNTyULLWTb OLIEHKY BO3LENCTBUA faBNEHNA
Ha nepepayvy cABMroBbIxX AedbopMaLmii u fepopmaLiii Ha PacTsPKeHMe B KOMIMIEKCHbIX UCCIeOBaHUAX MOAENEN.

MeToanka nokasbiBaeT, UToO B 3aMKHYTOM 06bEMHOM coegnHeHnn, NoslyYyeHHOM TEXHOJNIOTNEN CKNenBaHWA,
nankom nnm poAcCTBEHHbIMU CI'IOCOGaMVI, Ha WoB BO3,E|,€I7ICTByIOT KaK OTPbIBHbIE, TaK U CABUTOBblE€ YCUJTNA, a TaK-
Xe nxnponssogHble. MeTtoaunka nossonser npon3BecTn NX OLEeHKY C MOMOLLbIO NpeaoXeHHbIX Mo,qene|7| MeTOo-
AaMy AHaMNYeCKnX akBa- Uin NMHEBMOUCMbITAHWUIN.

ﬂ,aHHaFI pa3pa60TKa NO3BONINUT PaClWPUTb METOAbI TEXHONTOTMYECKNX WCNbITaHUI KNeeBblX COeAMHEHUN, B OCO-
6eHHOCTU A4 3aMKHYTbIX 06beEMOB, pa60Ta|ouJ,v|x nopj AaBNieHMEM XNAKOCTEN UK ra30B, a Takxe npounssognTb
MaTeMaTNYeCKYHo OLEHKY 3aMKHYTbIX KNeeBbIX coefuHeHNN npu BO34eNCTBMN Ha HUX [Pa3pbIBHOIO Harpy>keHus.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

MpennoXxeHHble METOAUKUN MOTYT ObITb MCMONb30BaHbl A1 OLEHKM MPOYHOCTHbIX CBOWCTB KIleeBbIX COefjMHe-
HUI NpakTnyeckn noboi Gopmbl (MIOCKOCTHbIE U 06 bEMHBIE), NCMOJIb3YEMbIX BO BCEX OTPAC/IAX MALIMHOCTPO-
€HKA, a TakXKe MOTyT ObITb MCMONb30BaHbl B y4e6GHOM NpoLecce NP NOLrOTOBKE CMELVanncToB MallMHOCTPOU-
TeSIbHOrO 1 UCMbITaTENbHOrO NPodWIIsA, a TakKe 00yYaLLMXCA MO CNeLnanbHOCT CBAPKM Y POACTBEHHbIX TeX-
HOJNIOTNIA; afAUTHBHbIE TEXHONOTUN.

MeToguka ncnbitaHnin NyCTOTENbIX 3aMKHYTbIX coefuHeHuN, nony4vyeHHbIX TEXHOJNIOTNEN CKNenBaHuA, Mankom
nnn poacTBeHHbIMU cnocob6amu, no3BonsAet OUEHUTb KpeneXxHble COeANHEHNA, NCNbITbIBaloLme paspyLuatoLyto
Harpy3sky B HECKOJIbKUX MITOCKOCTAX. I'Ipe,qnaraemaﬂ mMmojenb ABNAETCA MHOI'OMepHOIz, YTO NO3BONAET OLUeHBaTb
BO3JeNcTBme cun, NPUIIOXKEHHDbIX B Pa3/IN4HbIX HanpaBneHNAX N ToO4YKax nccinegyemoro o6pa3ua. Pa3pa60TaH-
HaA MeTOoAMKa NO3BONAET Cco34aTb AJIA NCMbITyeMOoro o6pa3ua YyCcnoBuA, MakCmanbHO I'IpI/I6I1I/I)KEHHbIe Kycno-
BUAM SKCrlyataunn.

C ucnonb3oBaHMemM AaHHOW METOANKM BO3MOXHO nposegeHne KayeCTBEHHOWN OLEeHKMN NpPakKTn4yecKn Mobbix
CKJTIEEHHbIX NYCTOTEJIbIX coenHeHNN.

BHEAPEHVIE TEXHOJNIOrMM NpeanonaraeT Co3jaHne HOBbIX pa6oq|/|x MeCT B HayKOEMKOM NMpon3BoACTBE, YTO NO-
BbilLIa€T yPOBEHb NHTENNEKTYaJIbHOCTU TpyAa. yJ'Iy‘-ILIJaIOTCFl I'IOTp66I/ITeﬂ bCKMe CBONCTBA FOTOBOM npoaykunm 3a
CYET NMPOrHO3npPoBaHNA KavyeCTBa N HaJEXHOCTW NosyYaeMblX n3genum.

TEKYLWAA CTAANA PA3BUTUA

BbinonHeHa HayyHo-McCefoBaTeNIbCKan UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbITHbLIN obpased.

CBEAIEHUA O NPABOBOW OXPAHE

MaTeHT Ha n3o6peTeHne no 3aaske N2 201700566 ot 25.10.2017. MeTog 1 npucnocobneHne ans UCnbiTaHWi Ha
COBUM MHOTOMEPHbIX COeIMHEHNIA U3 KOMNO3ULMIA NTI0ObIX MaTepranos, obnagatoLux onpesensemMblim Kosdourum-
eHToM »ecTKkoCTh // M.J1. KanuHnueHrko, B. A. KanuHnueHko, B. A. Kykapeko, A. E. 3enesein. [lata Bblgaun: 27.11.2020.

MateHT Pecny6nuku benapycb N© 23630 o1 30.11.2021. Mogenb Ans npoBeAeHWs rMapaBanyeckoro nin nHes-
MaTMYeCKOro NCMbITaHNA KPEeneXKHOro wWwBea Ha caBur unm paspbis // M. J1. KannHuuenko, B. A. KannHnueHko,
l0. K. Kpnolwuees, A. E. 3enesen.

NOTEHUWAJIbHbIE NOTPEBUTETIN U/ 3BAUHTEPECOBAHHDIE B PA3PABOTKE
MpeacraBuTeNy CTPOUTENBHOIO U MAWMHOCTPOUTEIbHOTO KOMMJIEKCOB.

KOHTAKTHbIE AAHHbIE

KannHnueHko Mapusa JIbBOBHa, CTapLumnin HayuHbln coTpyaHUK HUWJT «JTnTeliHble TeXHONOrnmn», MarnucTp Tex-
HUYECKNX HayK.

E-mail: m.kalinichenko@bntu.by

Ten.: (+375 29) 276 31 56
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16. MOBUNbHBLIE MHOTOOYHKLINOHAJIbHBIE COOPYXKEHUA

OMMUCAHUE PASPABOTKUA
PaspaboTka npeAcTaBnfeT CO60M KynosibHOE COOPYXKeHMe C FPy30MNOAbEMHBIMU MEXaHU3MaMU.

PaspaboTaHHble KOHCTPYKLUM MHOrOnpoduiibHbIX MOOUbHBIX coopyxeHun (MMC) n nonsapHoro KpaHa 3a-
WMLieHbl EBpasminckm naTeHToM 1 MOTYT MCMOJIb30BaTbCA B KauecTBe:

— CEPBUCHbIX LEHTPOB C60pKI/I, O6CJ'Iy)KVIBaHI/IFI N PEMOHTa TPAHCNOPTHbIX CPeACTB, B TOM UYNC/IE KapbePHbIX
CaMOCBaJI0B, CENbCKOXO3ANCTBEHHOM TEXHUKN B MECTaX npon3BoacCTBa pa60T (Kapbepbl, nonawnT.n.);

— CEPBUCHDbIX LEHTPOB O6CJ'Iy)KI/IBaHVIFI, PEMOHTa, XpaHEeHWNA, BOCCTaHOBJIEHUA 60€eBOI TEXHUKN CyXOnyTHbIX
BOWICK (TaHKWN, 6p0HeTpchnopTepbl, 60eBble MaLlViHbI nexoTbl, amennepMVlCKme OpyAuA, pakeTHblE KOMIMJIEKCDI
MT.M), ABMALNOHHONM TEXHUKN, X KOMMOHEHTOB 1 3/1EMEHTOB;

— 3aBOJCKUX KOPMYCOB, NPON3BOACTBEHHbIX MOLLAA0K, YHaCTKOB AJiA YNPOUYHEHUSA U BOCCTAHOBEHWS feTa-
nel TPaHCMOPTHbIX CPeACTB, MaLLUH, 060PYAOBaHNA U T. M.;

— CeNIbCKOXO3ANCTBEHHbIX COOPYKEHWI A1 >KMBOTHOBOACTBA, MTULIEBOACTBA, BETEPUHAPUN, TEMINYHBIX U KYSIBTU-
BALVIOHHbIX COOPYXKEHUIA, CKITAA0B, PbI0OBOAYECKIX KOMIMIEKCOB, OBOLLEXPAHMNLL, GPYKTOXPAHWINLL, TEMULL U AP.;

— depMepCKmx X03ANCTB 3aMKHYTOro LiMKna u ap.;

— CKIafiCKMX CoopyXeHni nnowaabio 200-1000 m?%

— CNOPTMBHbIX COOPYXEHUMN, BbICTaBOYHbIX 1 TOProBbIX NaBWUAbOHOB, JIOTMCTUYECKMX LLEHTPOB;
— YKPbITUIA OT 60eBbIX 6ECMMNOTHBIX JIETaTeNbHbIX annapaTos;

— 3aLUTHBIX KOHCTPYKLMIA apXeosIorMyeckrx OObeKTOB 1 Ap.

MHOF0¢yHKUMOHaﬂbH0€ M0OUIbHOE COOpy>KeHne C MOCTOBbIM MOMAPHBIM KPaHOM

TEXHWYECKUE NPEUMYLLECTBA

Mpenmyuwecteammn MMC aBnatoTca:

- CYLLeCTBEHHO MeHbluas (bonee Yem B 2 pa3a) CTOMMOCTb B CPaBHEHWU C aHaloramu;

— CKOPOCTHOW MOHTa/AeMOHTaK 63 CTpOoUTeNIbHON TEXHUKM 1 FPY30MOAbEMHbIX KPaHOB;

— MOOGUIIBHOCTb (BO3MOXKHOCTb ObICTPON Pa3bopKM, NepemMeLleHNst Ha HOBOE MeCTO U NocieaytoLLell GbICTPON
c6opKn);

— HeT Tp86YIOT yCTpOVICTBa d)YHﬂ,aMEHTOB (MOFYT MCNonb30BaTbCA MANTbI, ONOpPbI, NNoWaaky, onnpaTbCA He-
nocpencTBeHHO Ha 3emIto);

— VIHTErprpoBaHMe B KapKac rpy30nofgbeMHOro (MossipHOro) KpaHa v ap.
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MHOFOd)yHKLlI/IOHal'IbHOE MobunbHoe COOpYyXeHne C MOCTOBbIM NONAPHBIM KPaHOM

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

MoMrMO MPSAMOro SKoHOMUYecKoro addekTa oT peanusauny MMC, NpoeKT No co3haHuIo NPON3BOACTBA CO-
OpYXeHUI 06M1ajaeT KoNoccasbHbIM MOBOUYHBIM MONOXKUTENbHBIM SKOHOMUYECKM 3 dEKTOM AfiA CTPaHbl, KO-
TOPbI 3aKNIOYAETCA B TOM, UTO OTKPbIBAET AOCTYN K Hepgopornm MMC arpoTexHMYeckoro HasHaYeHUs WNPOKOW
macce npegnpviHuMaTesien, KoTopble CMOTYT 6e3 UCMOMb30BaHMA MNaXOTHbIX 3eMeSTb KPYTIOroANYHO NpPOou3Bo-
OUTb CENbCKOXO3ANCTBEHHYIO MpoayKumio. icnonb3osaHne MMC B TEXHUYECKOM HAa3HAUY€HUY NO3BONAET CO3-
[aBaTb Hefloporue fiokasibHble MPOV3BOACTBA C BbICOKON 3GPEKTUBHOCTbIO.

TEKYLAA CTAOUA PA3BUTUA
BbinyLueH onbITHbIN 0bpaseL,.

CBEZIEH/A O NPABOBOW OXPAHE

MocTtoBow KpaH: nat. 043627 EAMNB: MIK (2006.01) B66C17/00, B66C5/02, B66C6/00, B66C7/00, B66C7/08,
B66C9/14, B66C11/10, B66C 3/20 / C. J1. KapnoBuu [n gp.]; 3aaButenb benopycckmii HauMOHanbHbIN TeEXHUYe-
CKUI yHUBepcUTeT; faTa ny6n.: 2023.06.06.

NOTEHUWAJIbHbIE NOTPEBUTEJIN N/ SAUHTEPECOBAHHbBIE B PASPABOTKE

MalmMHOCTpoUTEeNbHbIE, MPOMbILLNIEHHbIE, CENIbCKOXO3SNCTBEHHbIE NPeanpuaTUs, depmepckrie xXo3ancTBa,
CNOPTMBHblE 06LWECTBA, PpU3NYECKNE NNLA, YACTHble NPeanpPUATUS, NPeANPUATAA BOEHHO-NPOMbILIEHHOTO
KOMMIeKca, YaCTHble BOEHHbIE KOMMaHUN.

KOHTAKTHbIE AAHHbIE

Kapnoswuu Cepreii JleoHnaoBmy, 3aBeaytoLmin OTAEN0M HayYHO-TEXHMYECKO MHGOPMaLMKN 1 MapKeTuHra, Ma-
FUCTP TEXHUYECKUX HayK.

E-mail: ontim@bntu.by
Ten.: (+37529) 147 95 02
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Xl. PEAEPAABHOE TOCYAAPCTBEHHOE
BIOAXETHOE OBPA3OBATEABHOE YHPEXAEHME
BLICLLEFO OBPA3OBAHNS «KY3BACCKNIA
FOCYAAPCTBEHHbLIM TEXHMYECKMM YHUBEPCUTET
MMEHW T. . TOPBAYEBAY

17.YTUNU3ALUA PESUHOTEXHWYECKWUX OTX0A0B, BOSHUKAIOLLUX

U3-3A U3HOCA MOKPDILLEK OT KPYITHOTOHHAMHOIO TPAHCIOPTA YTOJIbHbIX
PA3PE30B NPEANPUATUN KY3BACCA, TYTEM NONYYEHUA ACOAJIbTOBETOHHbIX
CMECEW HA OCHOBE BUTYMHbIX BAXYLLUX, MOAUOULUPOBAHHDIX
PE3UHOBOW KPOLLKOH

OMUCAHUE PA3PABOTKU

B coBpeMeHHOM AJOPOXXHOM CTPOUTENLCTBE BCE GOJbLUee pacnpocTpa-
HeHVe NPUoGpeTaloT NOIUMEPOUTYMbI C PaCLUMPEHHBIM TEMAEPATYPHbIM
UHTepBanom paboTbl. 11 X NPUroTOBNEHNA, NPaKTUYeckn 6e3anbTepHa-
TUBHO, NpUMeHaAtoTCA nonumepsbl Tmna CbC, yTo NPUBOAUT K 3HaYUTENb-
HOMY YAOPOXKaHWIO KOHEYHOW NPOAYKLNN.

Ha Tepputopun cTpaHbl CKOMWUANCH OFPOMHbIE 3amachbl N3HOLLIEHHbIX
wiuH. bonee TpupuaTh net Tomy Hasag 6blIM BHOBb HauyaTbl HAy4YHO-UC-
cnefoBaTenbCkrie 1 OMbITHO-BHeAPEeHYecKre paboTbl MO NPUMEHEHNIo
Pe3NHOBOWN KPOLWIKM B KayecTBe KOMMOHEHTa MWHepanbHOW COCTaB-
nawowen achanbTo6eTOHHbIX cMeceil. PaspaboTaHHble pekoMeHaauuu
no cTpounTenbCTBy achanbToOeTOHHbBIX MOKPLITUA C NPYUMEHEHNEM APo6-

NeHol pe3nHbl NpefycMaTprBani, YTO Pe3nHOBAasA KPOLLKa MOXKET BBOAUTLCA Kak B OUTYM (<MOKPbI» MeTOR),
TaK 1 HENoCcpeaCcTBEHHO B achanbTOBETOHHYIO CMeCh («CyXOl» METOA), PY STOM ONTUMAJNIbHOE COAep»KaHue pe-
3MHOBOW KPOLLKMN B OPOXHOM 6UTYMe cOCTaBnAno 5-7 % no macce. Metogmueckme pekomeHaaumny pernameH-
TUPYIOT OCHOBHbIE TEXHOJIOrMYecKme napameTpbl BBEAEHNA PE3VHOBOW KPOLLKM Kak B OUTYM, Tak 1 B achanbro-
6ETOHHYI0 CMeCb 1 TEXHOMOT IO MPUMEHEHMSA TaK/X CMeCel MPU CTPOUTENbCTBE Y PEMOHTE AOPOXKHbIX achasb-
TOBGETOHHbIX NOKPbITHIA.

«Cyxoli» MeTof} He HaLlen LWWMPOKOro NPUMEHEHUs B MPOU3BOACTBE achanbTo6eTOHOB B KaueCTBe MeSIKOro 3a-
NONHUTENA CMeCU, rae NpobnemMbl BO3MOXHOIO Pa3yrnyIOTHEHVA U BbIKPALIMBAHNA PE3UHbI HE PEeLUUTNCh JOSTXK-
HbIM 06pa3zom.

MHHOBALMOHHbIN NPOAYKT OPNEHTUPOBAH Ha AOPOXHO-CTPOUTEJIbHYIO OTPacCib. I'IponyKT MOXeT NCNOoJ1b30-
BaTbCA B KayecTBe BAXKYLLEro npun npurotoBieHnn aC¢aﬂbTO6ETOHHOVI cmecu, I'IpI/IMEHFIEMOIZ anAa yCTpOVICTBa
I'IOKprTI/II7I ABTOMOOUSIbHbIX [opor, YCTDOMCTBa NOArPYHTOBKM M MOJTyYeHNA repMeTUKOB AN1A peMOHTa NMOKpPbI-
"N [OpPOr, a TakXKe KpoBeJIbHOIro Mmatepuana.

TEXHUYECKUE NMPEUMYLLECTBA

Ha paHHbI MOMeHT B Poccun GyHKLMOHMPYIOT TPY OCHOBHBIX MOCTaBLMKa MOAMGUKATOPOB Ha OCHOBE pe-
3UHbI, NPUMEHAEMON B AOPOXKHOM cTpoutenbctee: «<BUTPIK», <KKMA» n «YHupem». «kBUTPIK» noctasnsaeT roto-
BO€ pe3nMHOOUTYMHOe BAxXyLlee. KomnnekcHbli mogudukatop achanstobetoHa «<KMA» — 3T0 cucTema Komno-
HEHTOB B BMe CbiMyyero NopoLlKa, npefHa3HaueHHasa Ana BBoJa B CMecuTesNlb Ha achanbTto6eToHHOM 3aBoge,
B NPOLIEHTHOM cOoTHOLWeHUn ot 0,3 go 3,0 % OT Maccbl MUHepanbHo YacTn. MogrdukaTtop achanstobeToHOB
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«YHUpem» npeacTaBiseT cobo CbiMyunii KOMNO3ULMOHHBIN MaTepuan Ha OCHOBE aKTVBHOIO MOPOLLKA ANCKPET-
HO [1eBY/IKaHN30BaHHOW Pe3uHbI, MOJTyYaeMoil M3 0TPaboTaHHbIX aBTOMOKPbILLIEK OTEUECTBEHHOIO MPOK3BOACTBA
METOLIOM BblCOKOTEMMEPATYPHOIO CABUIOBOTO N3MENbYEHUS.

YHMKaNbHOCTb NPOAYKTa 3aKJTI0UYAETCA B TOM, UTO MOTPEOMTENb NMOYyYaET BAXKYLLEE HOBOFO NMOKOIEHUS CO 3Ha-
YNTEJIbHO yny4LlleHHbIMU (I)I/I3VIK0-XI/IMI/ILIeCKI/IMI/I (MexaHI/Il-IeCKI/IMI/I) noKa3saTtesiaMu, Npn 3TOM No CTOMMOCTH, CO-
MOCTaBMMOW CO CTOMMOCTbIO 6UTYMa. IHHOBALMOHHBbIN NPOAYKT NpeaynpeXxaaeT noasneHne HanibiBoB 1 CABU-
roB NOKPbITUA, NpUAaeT BbICOKYIO CTOWKOCTb K LUMKNnyecKknm ,qed)opmauvmm, yBennumeaeT NPOYHOCTb NMOKpPbI-
T1i B 10 pa3 npu 3KcnyaTaumm B yCIOBUAX OTPULLATENbHbIX TeMnepaTyp, YTO ABMAAETCA KpaHe BaXXHbIM Kaye-
ctBom ansa Poccun.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

YTunmsaums pesrHOTEXHUYECKMX OTXOLOB, MOyYaeMblX OT M3HOLIEHHBIX WWH KPYNMHOTOHHAXKHOW TEXHUKM
N APYruX pe3vHOBbIX U3AeNnii (TPaHCMOPTEPHbIX NEHT, feMNdEPOB U T. A.).

MonyuyeHwve BONroBeYHOM pe3nHoacdansTo6eTOHHOWM cMecy Ha BUTyme, MoaMPrLMPOBaHHOM PE31HOBOI KPOLL-
KOW, NoJslyYeHHON NyTem nepepaboTKy Pe3nHOBbIX OTXOLOB MPOMbILLIEHHOCTH.

MHHOBaUMOHHBIN NpoAyKT npegynpexnaeT NosABeHVe HAMbIBOB 1 CABUIOB MOKPbLITUSA, MPUAAET BbICOKYIO
CTOMKOCTb K LMKNNYecKnm fedopmaumam, yBennurMBaeT MpoYHOCTb MOKPbITUIA B 10 pa3 npu 3KCnyaTaumm B ycso-
BMAX OTPULIATESIbHBIX TEMMEpPATYP.

TEKYLUAA CTAOUA PA3BUTUA
BbinonHeHa HayyHO-MCCIefoBaTeNIbCKas WM OMbITHO-KOHCTPYKTOPCKast (TeXHomornyeckas) paborta.
BbinyLeH onbITHbIN 0bpasel,.

CBEJJEHUA O NMPABOBOI1 OXPAHE

MateHT N2 2655334 Poc. ®epepauua. MIMNK C08L95/00, CO8L17/00, C04B26/26. KOMNO3MLMOHHOE Pe3NHOBUTYM-
Hoe BsXyLLee 1 cnocob ero nonyyeHus / LWabaes C. H., BaHoB C. A., BaxbsaHoB E. M.; Ky36acckuii rocyfapcTBeH-
HbIVi TeXHUYeCKUin yHusepcuteT umeHmn T. ©. TopbaueBa. — N2 2016118144; 3aaB. 10.05.2016; Ony65. 25.05.2018,
bron. N2 15.

NOTEHUWANDbHbIE NOTPEBUTENU /NN BAUHTEPECOBAHHDbIE B PASPABOTKE

[lopoXKHO-CTpouTeNbHbIE OpraHU3aLUK, 3aHUMaoLWNECA CTPOUTENbCTBOM, PEMOHTOM U COAEPXaHMEM aBTO-
MOOGVbHbBIX AOPOT U a3POAPOMOB.

KOHTAKTHbIE OAHHbIE

MBaHoB Cepreit AnekcaHApPOBMY, KaHANAAT TEXHUYECKNX HAYK, AOLIEHT.

E-mail: isa.ad@kuzstu.ru

Ten.: (+8 913) 302 61 53
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XIl. PEAEPAABHOE TOCYAAPCTBEHHOE BIOAXETHOE
OBPA3OBATEABHOE YHPEXAEHME BBICLUETO
OBPA3OBAHMSA «CUMBMPCKMM TOCYAAPCTBEHHbIM
MHAYCTPUAABHBIN YHUBEPCUTETY

18. NOKAJIbHbINA TEMJTOUCTOYHMK HA OCHOBE FA30TEHEPATOPA
HENPEPbIBHOIO JiENCTBUA

OMNMUCAHUE PA3PABOTKHN

Pa3paboTaHa TexHOMors 1 KOMNIeKC 06opyaoBaHUA AnA nepepaboTKu yria B MecTax ero 4obbiuv nytem ero
rasndrikaumm B Cnoesbix raandrikatopax HenpepbiBHOIO AeCTBUA. [1olyYeHHbI reHepaTOPHbIN ra3 Hanpaens-
€TCA Ha CKUraHme B Cneuyann3npoBaHHble KOTbl C 06pa3oBaHNEM TEMNNOBOW UKW B AaNibHelLWeM (Mpu HeobXxo-
OUMOCTM) SNEKTPUYECKON SHeprumn. Kpome Toro, BO3IMOXHO MOJTyYeHWe 13 Yriia NPOAYKTOB C BbICOKOMN f06aB-
NEHHOW CTOMMOCTbIO, B TOM YKMCI1e YINeBOAOPOAHOIO rasa, *KUAKNX CMONMCTbIX BELLEeCTB, MOMyKOKCca, Mpu 3TOM
obpasyLniica TBepablil 0CTaTOK (LWaK) He BbibpacbiBaeTCA € razamu B aTMocdepy, a OpraH13oBaHHO BbIrpy-
)KaeTcA B crneyunanbHblil HAaKOMWTENb. YUNTbIBAA HanMume 3HaUUTESIbHOTO KONTMYECTBA MECTHbIX SHEpPronoTpebu-
Tenen, uenecoobpasHa opraHM3aLma TOKaNIbHbIX SKONOMMUYECKUN YNCTbIX SHEPrOMCTOYHMKOB 6e3 co3gaHua [o-
porocToALmMX TeNNOTPACC U IUHWI SNEKTPonepeaay. JKCrnnyaTauroHHaa HageXXHOCTb obecneunBaeTca 3a cHeT
CO3[aHNA COTOBOMN KOHCTPYKUMM 6aTapei ra3ndukaTtopoB HEMPEPbLIBHOMO AeNcTBUA. Tennonpon3BoanTeb-
HocTb — fo 1,5 MBT, cebecTonmocTb TeMNoBo 3Heprun — 1600 py6./Tkan.

061wyii BUZ ra3oreHepaToPHOIt YCTaHOBKY U BbIXOZ FEHEPATOPHOTO ra3a

TEXHUYECKUE NMPEMMYLLECTBA

OTnnUUTENbHbIE 0COOEHHOCTY pa3pa60TaHHb|x ra3oreHepaTopoB N CO34aHHbIX Ha €ro OCHOBE JIOKaJIbHbIX SHEP-
FONCTOYHUNKOB:

— BO3MOXHOCTb NCNOJIb30BaHWA HI/I3KOKaJ'IOpI/IVIHbIX OKWNCNEeHHbIX KaMeHHbIX N 6yprX yrne|7|;

— OTCyTCTBUME HEO6XOAI/IMOCTI/I CTpouTENNIbCTBA AOPOTroCTOALLMX TENNOTPACC U JINHWN 2J1IeKTponepenay;
— npoBegeHne npouecca ra3|/|¢|/|Kau,vw| B HEMPEPDbIBHOM peXNMe;

- obecneueHne repMmeTnyHOCTM NONOCTN rasoreHepartopa;
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- 6e30MnacHOCTb paboTbl Fa3oreHepaTopa 3a CUET NPOBEAEHUS peak-
U1K nop AaBreHnem;

— OTCYTCTBYE MblIEBbIX BHIOPOCOB Npu paboTe razoBoro Kota;
— NOKasiM3aL s 30/10BOro NPoAyKTa rasudukaTopa;

— BO3MOXHOCTb 6bICTp0FO 3anycKa TenJIoNCTo4YHKa nocne ero gnn-
TeNbHOM OCTAaHOBKM.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

JloKanbHble SHEProncTOUYHMKN AfA MosyyeHre TennoBon un (1nu)
3NEKTPUYECKON SHEPrum C BbIOpOCaMK, COOTBETCTBYIOLMMY aHamNo-
FMYHBIM 3HAUEHUAM NPU CKUFAHUN NPUPOAHOTO rasa (ABnAloLWwerocsa B
HacTosLlee BpeMs HanboJsiee YNCTbIM NPUPOAHBIM SHEPrOHOCUTENIEM).
OTcyTCcTBME BbIOPOCOB TBEPADIX 30/10BbIX YACTML, B aTMOChepy.

TEKYLLAA CTAOUA PA3BUTUA

BbinosHeHa Hay4yHO-MUCCNeAoBaTeNbCKAsA WU OMbITHO-KOHCTPYK-
TOpcKas (TexHomnormuyeckas) pabora.

BbinyLeH onbITHbIN 0bpa3seL,.

CBEJEHUA O NPABOBOV OXPAHE

MNaTteHTbl Ha none3nyto mogenb RU 205264 U1, 06.07.2021, RU 205709
U1, 29.07.2021, RU 206450 U1, 13.09.2021.

NOTEHUWAJIbHBIE NOTPEBUTENN U/UNIN BAUHTEPECOBAH-
HbIE B PA3PABOTKE

DHepreTuyeckne KomnaHuu, npegnpuatna MKX, npombiwneHHble,
CeNbCKOX03ANCTBEHHbIe, MyHULMMaNbHble NPeanpuATAA 1 Ap.

KOHTAKTHbIE OAHHbIE

CnoeBoii ra3ndukatop yrna HenpepbIBHOTO
neiicTBua

MypKo Bacunuin iBaHoBWMY, BNPeKTop LIEHTpa MHHOBALMOHHbIX YTOJIbHbIX TEXHONOrnN, AOKTOP TEXHNYECKUX

HayK, npodeccop.
E-mail: sib_eco@mail.ru
Ten.: (+7 903) 942 36 30
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Xlll. OBLLECTBO C OrPAHMYEHHOM
OTBETCTBEHHOCTBIO «PAEPAOPCH
(pe3nAEHT OBLLLECTBA C OMPAHMYEHHOM
OTBETCTBEHHOCTHIO («(MUHCKMMU TOPOACKOM TEXHOMAPKY)

19. PA3PABOTKA KOHCTPYKLIMU LUTOP NPOTUBOMOMAPHbIX AKKOPAEOHHOIO
TUMA, OBECTIEYUBAIOLLMX NPEAEN OTHECTOMKOCTU EI 60

TEKYLWWAA CTAOQUA PA3BUTUA
Pa3paboTka BHeipeHa B NPOU3BOACTBO.

CBEJJEHUA O NMPABOBOW OXPAHE
MoaroTosneHa 3asBKa Ha NaTeHT.

OMNMUCAHUE PA3PABOTKM

LLITopbl NpoTBOMNOXKapHblE aKKOPAEOHHOTO THMa NpefHa3Hayve-
Hbl 11151 NPOTUBOMOXAPHOIO 3aroSIHEHVIS TPOEMOB LNPUHOM 6011b-
e 8 M B NPOTMBOMOXKAPHbIX Nperpagax.

WN3penus npepctaBnsioT COO0M KOHCTPYKLMIO, COCTOALLYIO 13 He-
CKOJIbKVX OCHOBHbIX Y3/10B: 3aLUTHbI KOPOO, BaJl, NPOTUBOMOXap-
HOe MOJIOTHO aKKOPAEOHHOIO TUMa, /IEKTPONpuUBos, 610K ynpas-
JIEHWUS1 U COTNAacoBaHUs, NPY HEOOXOAMMOCTN OOKOBbIE HaMpPaBs-
owme.

Pa3pa60TaH0 MWHHOBALUMOHHOE NOJIOTHO aKKOPAEOHHOro Thna, no-
3BOJiAoLEee N3roTaB/MBaTb LUTOPY HeorpaqueHHon ONWHDbI.

TEXHUYECKUE NMPEMMYLLECTBA

Pa3paboTaHa HOBasi KOHCTPYKLUS LITOPbI, MO3BOSIAIOLLAA COOTBET-
cTBOBaTb TpeboBaHusM EN 1634-1. PazpaboTaHa MHHOBALMOHHaAs
peLenTypa TePMOBCMYUYMBAKOLLErOCA COCTaBa, MPUMEHAEMOrO Anis
3aMoJIHEHUS MOJIOTHA LWITOP U CO3AALWEro TEPMON30NALNOHHDIN
cnoin, obecneuviBatoWwnx npeaen orHectonkoctu El 60.

OXWOAEMbI PE3YJILTAT MPUMEHEHUA

MonyyeHHbI NPOAYKT NO3BOIA MOSHOCTbIO 3aMEHNUTb aHano-
TMYHYO NPOAYKLMI0 MHOCTPAHHOIO NPOU3BOACTBA Y CHU3UTb CTO-
MMOCTb NpeaniaraeMbix n3genui Ha 50 %. OH MOXeT 3KCNoPTUPO-
BaTbCA B cTpaHbl EASC, bankHero Boctoka n EBpocotosa.

NOTEHUWAJIbHbIE NOTPEBUTENU U/WJTUA 3AUHTEPECOBAHHDIE B PA3PABOTKE
MpombiluneHHble NPeanpPUATAS, TOProBO-pa3BlieKaTesbHble LIEHTPbI 1 NpoYre MecTa C MacCoBbIM NMpebbliBa-

HUem noaen.

KOHTAKTHbIE AAHHbIE

LWTbiTbko AHApelt MuxainoBry, 3amecTuTenb AUpPeKTopa No cepTrdmrKaLmm, CTaHgAaPTU3aL MU U KayecTBy.

E-mail: 7722903@mail.ru
Ten.: (+375 44) 772 29 03
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20. PA3PABOTKA KOHCTPYKLIUW LUTOP MPOTUBOMOMAPHDIX
FOPU3OHTANbHDBIX, OBECTIEYUBAIOLLMX NPEAEN OTHECTOMKOCTH EI 60

OMUCAHUE PASPABOTKI

LLiTopbl NpOTBOMNOXapHbIe rOPM30HTaNbHbIe Npes-
Ha3HaueHbl 4519 NPOTMBOMOXaPHOrO 3aNOIHEHWA MNo-
TOMOYHBIX MPOEMOB B NepeKPbITUAX.

N3penuna npenctaBnaoT co60N KOHCTPYKLMIO, CO-
CTOALLYI M3 HECKOJNIbKMX OCHOBHbIX Y3/10B: 3aluT-
HbI KOPOD, Ban, NPOTNBOMOXAPHOE MONIOTHO, 6OKO-
Bble HamnpaBsnALLMe, 31eKTponprBog, 610K ynpasne-
HWA 1 COrNacoBaHUA.

,U,OI'IOHHI/ITEJ'IbHO pa3pa60TaH WHHOBALMIOHHbIN
y3en, no3BonALWUN nepemMellatb MONOTHO WTOP
B FOPU3OHTAJIbHOM HamnpaBJIEHUN.

TEXHUAYECKUE NMPEMMYLLECTBA

Pa3pa60TaHa HOBaA KOHCTPYKUMA WUTOPbI, NO3BOJIAOWaA OCYLLEeCTBUTb MPOTUBOMOXAaPHOE 3anojIHEHWE ropun-
30HTaJIbHbIX MOTOJIOYHbIX MPOEMOB B MPOTUBOMOKAPHbIX Nperpaaax.

PaszpaboTaHa MHHOBALMOHHas peLenTypa TePMOBCMYUYMBAIOLLErOCA COCTaBa, NPVMEHAEMOro ANs 3anosiHe-
HIA MOJIOTHA LUTOP M CO3[al0LLEr0 TEPMOU30SIALMOHHbIN CNoWA, obecneunBatoLmnx npeaen orHectonkoctu El 60.

OXWAAEMbI PE3YJIBTAT MPUMEHEHUA

MonyyeHHbIV NPOAYKT NO3BOMM NOSIHOCTLIO 3aMEHUTb aHANTIOTMYHYI0 NMPOAYKLMNI0 MHOCTPAHHOIO NPOU3BOS-
CTBa M CHM3UTb CTOMMOCTb Npeasiaraembix n3genun Ha 50 %. OH MoXeT 3KCnopTMPoBaTbCA B cTpaHbl EASC, bnvk-
Hero Boctoka n EBpocoto3a.

TEKYLWAA CTAOQUA PA3BUTUA
Pa3paboTka BHeApPEeHa B MPOU3BOACTBO.
CBEJLEHUA O MPABOBOI1 OXPAHE
MoaroToBsieHa 3asBKa Ha NaTeHT.

MNOTEHUWAJIbHbIE NOTPEBUTEJIN /UM BAUHTEPECOBAHHbDIE B PASPABOTKE

MpoMmbliLLIEHHbIE NPeanpPUsTAS, TOProBO-pa3BrieKaTesNbHble LEHTPbI 1 Npoyrie MecTa C MacCoBbIM NpebbiBa-
HUEM Noaen.

KOHTAKTHbIE AAHHbIE

WTbITbkO AHLPEN MUXainoBuy, 3aMecTUTeNb ANPeEKTOpa Mo CepTUdUKaLMK, CTaHAAPTU3ALMN Y KauecTBy.
E-mail: 7722903@mail.ru

Ten.: (+37544) 7722903

2. PA3PABOTKA BOPOT NPOTUBONOXAPHbBIX CMELIUANbHLIX ANA 3ALLUTDI
KOHBEMEPHbIX TPOEMOB, OGECMEYMBAIOLLMX MPEAEN OTHECTOMKOCTH El 120

OMNMUNCAHUE PA3PABOTKI

BOpOTa NPOTUBOMNOXapHble cneunanbHble nNpeaHa3HayeHbl AnA NPOTUBOMOMXAPHOTO 3aMNoJIHEHUA NPOeEMOB
B nNeperopoakax, CteHax, NepekpbITUAX, a TaKXKe B ApYrnx ciydanx, npeaycMmoTpPpeHHbIX I'IpOEKTHOVI OOKyMeHTa-
LMen Ha 3gaHnAa n COOpyeHnA (3anonHeHuA KOHBEIﬁeprIX npoemMoB N T. n.).
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M3genua npeacTaBnAlT coboi KOHCTPYKUMUIO, CO-
CTOALWYIO N3 HECKOJIbKMX OCHOBHbIX Y3J10B: 3alUT-
HbIN K0p06, Ban, NpoTMBONOXapHOe NMNOMOTHO, 60okKo-
Bbl€ HamnpaBnAawowne, sNeKTponpmnBoL, 6noK ynpasne-
HUA N cornacoBaHuA.

[JlononHuTenbHO pa3paboTaH MHHOBALMOHHBIN y3en
CONPsAXEHNA NONIOTHA BOPOT CreLralibHbIX C KOHBEN-
€PHbIM NPOEMOM.

TEXHUYECKUE NMPEMMYLLECTBA

PaspaboTaHa HOBas KOHCTPYKLMA 3amnosiHeHuA
Y3710B COMPAXeHWA MOJIOTHa BOPOT CreLuabHbIX
C KOHBeliepHbIM MpoeMoM, KoTopasa no3sosuna ne-
peKpblBaTb NPOeMbl [/19 KOHBeepOoB PONKOBOTO,
NEHTOYHOTO 1 LieMHOoro TUMOoB.

Pa3paboTaHa MHHOBaLMOHHas peLienTypa TEPMOBCMYUMBAIOLLErOCA COCTaBa, MPUMEHSEMOTO AJ1 3arNO/THEHUSA
NMoOJNI0THa BOPOT U CO3Aal0LLErO TEPMOU3ONALMOHHDIN Cloi, obecneumBaowux npegen orHectonkoctu El 120.

YHuBepcanbHaa KOHCTPYKLMA MO3BONAET U3rOTaBNMBaTb BOPOTa B aHTUKOPPO3MIHOM UCMONHEHW ANA Npea-
NPUATUN NULLEBON NPOMbILLIEHHOCT.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

MonyyeHHbIN NPOAYKT NO3BOANI MOMHOCTbIO 3aMEHUTb aHaNOTMYHY0 MPOAYKLMI0 NHOCTPAHHOIO NPOUN3BOfA-
CTBa 1 CHN3UTb CTOMMOCTb Npeasiaraembix nsgenuii Ha 50 %. OH MOXeT 3KCMopTMPOBaTbCA B cTpaHbl EASC, bavk-
Hero Boctoka n EBpocotosa.

TEKYLWAA CTAAQUA PA3BUTUA
Pa3spaboTka BHeipeHa B NPOU3BOACTBO.

CBEZIEHUA O MPABOBOW OXPAHE
MoaroTosneHa 3asBKa Ha NaTeHT.

NOTEHUWAJIbHbIE NOTPEBUTENU WU/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MpoMblLNeHHbIE NPeanpPUATHA.

KOHTAKTHbIE AAHHbIE

LWTbiTbko AHApelt MuxainoBuny, 3amecTuTenb AupeKkTopa no cepTrdmrKaLmm, CTaHgapTU3aLmm U KayecTsy.
E-mail: 7722903@mail.ru

Ten.: (+37544) 77229 03
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|. STATE ENTERPRISE “INSTITUTE NIISM™

1. SANITIZING HEAT INSULATION PLASTER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

To eliminate various kinds of defects arising in the process of operation and to ensure the required thermal-
moisture regime of the enclosing structures, it is necessary to use lightweight heat insulating vapor permeable
sanitary plasters for finishing. The use of such plasters will increase the period between repairs. Practice shows
that the cost of repair work of finishing coatings is 70-90 % of their original cost. The properties of sanitizing ther-
mal insulation plaster are largely determined by the filler used. The use of ultralight filler (density 80-200 kg/m®)
on the basis of expanded silica-containing sedimentary rocks allows to get on their basis sanitary-insulating
thermal plaster mixes, which comply with STB EN 998-1-2012 “Requirements for mortars for masonry works.
Part 1. Plaster mortar” The aggregate granules are produced according to the technology developed and patented
by SlaViKSa LLC (the Republic of Belarus) from the raw materials, deposited in Russia. Production of sanitizing
thermal insulation plaster is organized at SlaVikSa LLC.

TECHNICAL ADVANTAGES

Due to the unique structure of ultralight filler granules based on expanded silicate rock of sedimentary origin,
which are permeated with a system of macro- and micropores with a diameter approximately equal for all fractions
of the material, we obtained sanitary thermal insulating plasters of M400 to M600 grades with a thermal conduc-
tivity from 0.090 to 0.130 W/(m-°C) and vapor permeability from 0.200 to 0.140 mg/(m-h-Pa). Thermal conductivi-
ty and water vapor permeability of foreign analogues with the same density is respectively 0,10-0,15 W/(m-°C)
and 0,08-0,11 mg/(m-h-Pa).

EXPECTED RESULT OF APPLICATION

The technology can be used to produce sanitizing thermal insulation plasters for exterior and interior works.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.

Development is introduced into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies.

CONTACT INFORMATION

Alla Gubskaya, Head of Research Laboratory of Physico-Chemical and Thermophysical Research, Candidate of
Chemical Sciences.

E-mail: info@niism.by
Tel.: (+37517) 35897 16
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II. STATE SCIENTIFIC INSTITUTION
“V. A. BELY METAL-POLYMER RESEARCH INSTITUTE
OF THE NATIONAL ACADEMY OF SCIENCES
OF BELARUS”

2. WOOD-POLYMER COMPOSITES AND PRODUCTS BASED ON THEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Wood-polymer composites (WPC) are multicomponent materials based on thermoplastic polymer binders (poly-
propylene, polyethylene, polyvinyl chloride), fillers in the form of wood waste and/or waste products from WPC,
technological and targeted additives. WPC are intended for the production by extrusion of profile-molded and
sheet products for construction, industrial and technical or household purposes that do not contact with food
products, as well as for production of molded products by hot pressing, including the use of finishing materials.

The main characteristics of products based on the developed composites:
- the volume of secondary raw materials is at least 20 %;

— water absorption in 24 hours is no more than 5 %;

- bending strength is not less than 30 MPa;

— impact strength is not less than 5 kJ/m2

The technological process of manufacturing WPC is not associated with the risk of accidents, environmental
pollution, and other negative consequences.

TECHNICAL ADVANTAGES

Scientific and technical level at the time of
production development: in relation to the
best domestic and world samples in terms
of water absorption, bending strength, im-
pact strength, energy consumption for pro-
duction — at the level of analogues.

The competitiveness of products made
from WPC is determined by the possibility of
widespread use of secondary thermoplastics
and substandard woodworking waste, as well

Floorboard made of WPC (decking) as the lower cost of products compared to fo-
reign analogues.

EXPECTED RESULT OF APPLICATION

Increasing the volume of wood waste pro-
cessing, the creation of new high-tech mate-
rials, including the use of secondary polymer
materials.

Growth in sales of wood-polymer compos-
ites for the automotive industry, construc-
tion, agricultural engineering in the markets
of the Republic of Belarus and neighboring
countries.

Batten and wainscoting made of WPC Creation of new jobs.
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WPC ceiling sheet and detail (cab of MTW tractor)

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
Development is introduced into production.

A pilot batch of profiled and molded products from WPC was produced.

INFORMATION ON THE LEGAL PROTECTION

Property rights to the results of the work, including those capable of legal protection, belong to the MPRI
of the NAS of Belarus.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations of the housing and communal services system, enterprises of the automotive and tractor industry,
the automotive and construction industries.

CONTACT INFORMATION

Viktor Shapovalov, Head of the Department “Composite Materials and Polymer Recycling’, Doctor of Technical
Sciences, Professor.

E-mail: mpri@mpri.org.by
Phone: (+375 232) 340 597
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Il. THE STATE SCIENTIFIC INSTITUTION
“INSTITUTE OF TECHNOLOGY OF METALS
OF THE NATIONAL ACADEMY OF SCIENCES
OF BELARUS”

3.CARBIDE PRODUCTS UNDER THE BRAND “BYTS”

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Carbide products are intended for processing materials by
cutting (cutters, drills, milling cutters, reamers, taps, dies).“BYTS”
carbide products are manufactured on modern equipment using
technologies for the production of highly efficient metal-cutting
tools from finished powder and powder obtained by processing
carbide scrap, followed by hardening of the manufactured tool
by a unique method of aerodynamic sound resonance impact.
Additional processing of carbide plates by aerodynamic sound
effects provides an increase in the life of the cutting tool up
to 4.2 times and impact strength by 19-23 %, while maintain-

ing high hardness (up to HRA 92 values), the number of pores
decreases. Carbide blades “BYTC”

TECHNICAL ADVANTAGES

Aerodynamic sound resonance impact is a high-energy hardening method capable of reducing the crystal lat-
tice distortion density of hard alloy components by 15-20 % and increasing the ductility of the cobalt binder. This
several times reduces the number of surface pores of the structure. Accordingly, it becomes possible to increase
the impact strength and tensile strength (in bending) while maintaining high hardness.

EXPECTED RESULT OF APPLICATION

Organization of import-substituting production of carbide tools
“BYTS” for enterprises of the Republic of Belarus using carbide
scrap. Scrap recycling will reduce the cost of manufactured prod-
ucts by 20-30 %, and processing tools with aerodynamic sound
effects will increase the service life of wear-resistant carbide plates
and their quality by 20-50 %.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

The method of aerodynamic sound resonance effect is pro-
tected by patents of Belarus and Russia (BY 21049, RU 2 557 175).

POTENTIAL CONSUMERS AND INTERESTED
PARTIES

Enterprises of mechanical engineering and metalworking in-
dustry. The creation of the production “BYTS" carbide tool on the
basis of the ITM of the National Academy of Sciences of Belarus

Equipment for pressing carbide blades will provide a significant potential for increasing the share of do-
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Equipment for sintering carbide blades

mestic carbide products used at Belarusian enterprises. This can be achieved by replacing imported carbide plates
and cutters used in metalworking by the leading enterprises of Belarus, such as BMZ JSC — the management
company of the BMK holding, Amkodor JSC, Minsk Gear Plant JSC, etc. The achieved performance indicators
correspond to the best world analogues, which is the basis for further promotion carbide products “BYTS" to the
markets of Russia and neighboring countries.

CONTACT INFORMATION

Anatolij Zhigalov, Director, Grand PhD (Engineering).
E-mail: info@itm.by

Tel.: (+375 222) 64 93 27
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V. EDUCATIONAL INSTITUTION
“BELARUSIAN STATE TECHNOLOGICAL UNIVERSITY"

4. AIR-COOLED APPARATUS WITH EXHAUST SHAFT

BRIEF DESCRIPTION OF INNOVATIVE
DEVELOPMENT

The air-cooling apparatus with an exhaust shaft is
a device designed for atmospheric air cooling of vari-
ous technological environments at enterprises of the
chemical, oil refining, petrochemical, gas, food and
pulp and paper industries, in the heat and electric
power industry, at nuclear power plants, as well as at
compressor stations for cooling natural gas. The main
design elements of the air-cooling apparatus are heat
exchange sections consisting of horizontally arranged
bimetallic finned tubes, a fan with a drive, supports,
and an exhaust shaft.

TECHNICAL ADVANTAGES

The advantage of this device is the increased energy efficiency resulting from the installation of an exhaust
shaft, which allows you to improve the speed of air passing through the heal exchange section when the fan is
turned off, i. e. reduce the energy consumption of the device.

EXPECTED RESULT OF APPLICATION

The results of preliminary calculations demonstrate the possibility of reducing energy consumption to 56.02 t
per unit per year compared with the forced convection mode.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
There are two utility model patents.

POTENTIAL CONSUMERS AND INTERESTED

PARTIES

The development can be used for intensifica-
tion in air-cooled apparatus at enterprises of the
chemical, oil refining, petrochemical, gas, food
and pulp and paper industries, in the heat and
electric power industry, at nuclear power plants,
as well as at compressor stations for cooling natu-
ral gas.

CONTACT INFORMATION

Halina Marshalova, PhD, Senior Lecturer.
E-mail: galiana.sidorik@gmail.com
Phone: (+375 29) 797 47 00
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5.SILICATE BUILDING MATERIALS USING SILICON SILICATE GLAUCONITE-CONTAINING RAW
MATERIALS OF THE NOVODVORSKOYE DEPOSIT OF THE REPUBLIC OF BELARUS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The possibility of obtaining ceramic ma-
terials using bulk glauconite-containing
rock from three horizons of their formation
at the Novodvorsky deposit of basalts and
tuffs of the Pinsky region of the Brest re-
gion as a silicon silicate component of raw
compositions of thermal insulation porous
filler, ceramic bricks, tiles and heat-resistant
ceramics is investigated. The obtained ma-
terials meet the requirements of normative

Thermal insulating porous Ceramic and technical documentations, in this case
fller brick the content of the glauconite-containing
are heat-insulating porous material — 70-
80 wt. %; ceramic bricks — 20-40 wt. %;
ceramic tiles — 25-40 wt. %; heat-resistant
ceramics — 35-40 wt. %.

Different types of glass (marblite, aven-
turine glass and container glass) has been
synthesized.

Raw materials compositions were devel-
oped and glass-ceramics (petrositals and
cast stone material) were obtained, includ-

Ceramictiles f0( interior wall Heat—resi;tant ing glauconite-containing rock as the main
cladding ceramics component (72-75 wt. %). Crystallization

) ) ) stimulator is chromium oxide.
Experimental samples of ceramic materials

The scientific foundations of the order process of obtaining glasses, ceramic and glass-ceramics using glauconite-
containing rock of the Novodvorskoye deposit are formulated, on the basis of which the formation of a structure
that is decisive for each type of material with improved physical and chemical properties is ensured; the relation-
ship “composition of the raw material composition — structure — properties”is established. An assessment was
made of the energy intensity of technological processes and the absence of serious environmental problems in
the production of the developed materials.

TECHNICAL ADVANTAGES

The developed materials correspond to the best domestic and foreign analogues in terms of physical and
chemical properties, technical and operational characteristics, and are obtained from domestic natural raw ma-
terials and non-scarce components.

EXPECTED RESULT OF APPLICATION

It has been established that, according to the geological and structural position, chemical and mineral compo-
sition, and technological characteristics, glauconite-containing rocks are an acceptable and promising domestic
raw material object for the production of ceramic materials — thermal insulation porous materials, ceramic bricks,
tiles and heat-resistant ceramics; synthesis of glasses and glass-ceramics, which will contribute to the rational use
of minerals and associated minerals of the Novodvorsky deposit of the Republic of Belarus, as well as improve
the environmental situation of the regions adjacent to the deposit.
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Marblit Petrositall Stone
glass casting

Bottle Aventurine
glass glass

Experimental samples of glasses and glass-ceramic materials

During the industrial development of the Novodvorsky deposit of basalts and tuffs, it will contribute to the
expansion of the mineral resource base of the Republic of Belarus. The results obtained are of interest to enter-
prises of the mining/extraction industry, metallurgical industry, light mechanical engineering, building materials
industry etc.

CURRENT STAGE OF DEVELOPMENT
Research work has been carried out and experimental samples of the developed materials have been produced.

INFORMATION ON THE LEGAL PROTECTION

Patent BY 23904 C1. publ. 12/30/2022.

Patent BY 24038 C1. publ. 30/06/2023.

Favourable decision according to application No. 220230116 dated 05/15/2023.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Mining/extraction industry, metallurgical industry, light mechanical engineering, building materials industry,
etc. in the Republic of Belarus and CIS.

CONTACT INFORMATION

Svetlana Barantseva, Senior Research Scientist, PhD (Engineering), Associate Professor.

E-mail: svetbar@tut.by

Phone: (+375 29) 771 86 93
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V. EDUCATIONAL INSTITUTION
“BELARUSIAN STATE UNIVERSITY OF TRANSPORT”

6. INTELLIGENT SYSTEM FOR CONTINUOUS REMOTE DIAGNOSTICS
OF THE TECHNICAL CONDITION OF ARTIFICIAL STRUCTURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A system of continuous remote diagnostics of the technical condition of artificial structures (bridges, overpasses,
overpasses, etc.) is proposed, based on the use of fiber-optic cable as a sensitive element (sensor) to measure
deflections, displacements, deformations of the object of control, which are continuously analyzed and, in case of
dangerous values, transmitted to the operating organization for acceptance decisions on further operation of the
facility. Unlike the traditional survey system based on geodetic measurements performed with great frequency,
as well as discrete determination using strain gauges of the stress-strain state of the control object, the system
allows you to continuously see the real picture of the loading of the structure and its actual technical condition
in real time. The amount of capital investments required to organize the operation of the continuous remote
diagnostics system and the calculation of the annual economic effect are given on average. The exact values can
only be obtained when linked to a specific object.

The direction of the project, the goal to be achieved and the tasks to be solved correspond to:
- the priority areas of scientific, scientific, technical and innovative activities;
—the criterion of import substitution, since the technology planned for implementation is import-substituting;

— the criterion for increasing the export orientation of scientific and technical products, since it is planned to
introduce innovative technology that is attractive not only for the transport and construction industries of the
Republic of Belarus, but also for similar industries of neighboring countries.

TECHNICAL ADVANTAGES
The implementation of the project allows:

- to implement continuous remote diagnostics of artificial structures (well-known domestic analogues allow
for discrete diagnostics — at individual points of the elements of the examined structure);

—to provide high sensitivity and accuracy in determining defects, unattainable for traditional methods of non-
destructive testing;
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1 - signal source
2 —signal receiver
3 —fiber optic cable

—to apply the concept of “intelligent design”to an artificial structure, which itself determines what condition it
isin and whether it is possible to continue its further operation, thus minimizing the human factor;

- to get an annual economic effect in the amount of 222 thousand rubles, which corresponds to a payback
period of 1.5 years.

EXPECTED RESULT OF APPLICATION

Implementation in organizations operating artificial structures (bridges, overpasses, etc.); implementation
of the principle of “intelligent design’, which itself determines in what condition it is and whether it is possible to
continue its further operation; provision of the following basic functions:

- measurement, processing and presentation of the initial data necessary to assess the technical condition (load-
bearing capacity);
— calculation of the bearing capacity and residual resource based on the received forecast information;

—assessment of the condition of the structure and the possible consequences of the development of the defect
with the elaboration of variants of consequences according to the degree of danger;

- choosing the best option and making a decision;

- in accordance with the decision, a change in the operating mode (load limitation, etc.) in order to get out
of an emergency state, a message about the need to perform repair and restoration work, the need for partial
or complete cessation of operation of the site or the facility as a whole;

- transfer of information about the technical condition of the facility to the operating organization for making
a decision on the further operation of the facility or changing its parameters.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

It is planned to submit applications for utility models (inventions):
1. The superstructure of an artificial structure (utility model).

2. Artificial structure (utility model).
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3. Amethod for continuous remote diagnostics of the technical condition of an artificial structure and a device
for its implementation (invention).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations of the Republic of Belarus that operate artificial structures, in particular Avtodor (Minskavtodor-
center, Gomelavtodor, Brestavtodor, Grodnoavtodor, Vitebsk Avtodor, Mogilevavtodor — contain artificial struc-
tures on highways of republican significance), Obldorstroy (Minskobldorstroy, Gomelobldorstroy, Brestobldor-
stroy, Grodnobldorstroy, Vitsebskobldorstroy, Mogilevobldorstroy — they contain artificial structures on local
highways), the Belarusian Railway, housing and communal services organizations that operate artificial structures
in populated areas.

CONTACT INFORMATION
Dmitry Bochkaryov, Dean of the Construction Faculty, PhD, Associate Professor.

E-mail: bochk_dmitr@mail.ru
Phone: (+375 44) 789 50 28
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VI. INTER-STATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION
"BELARUSIAN-RUSSIAN UNIVERSITY"

7.COMPOSITION FOR THE MANUFACTURE OF GYPSUM WALL PRODUCTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Composition for the manufacture of partition blocks.

Composition with the use of construction waste, allows you to save on gypsum
binder.

Blocks can be made full-bodied and hollow.
Itis used for the construction of interior partitions.

TECHNICAL ADVANTAGES

The use of construction waste (brick cutting) allows you to save on gypsum
binder. At the same time, the decrease in strength occurs only by 4 %. Blocks
made of such a composition, unlike silicate gas blocks, do not require energy
consumption for their manufacture, since they exclude the operation of autoclave
hardening. The blocks have a smooth surface without pores and voids, thereby
reducing the labor costs of finishing work.

EXPECTED RESULT OF APPLICATION
Saving gypsum binder and energy costs for manufacturing.

CURRENT STAGE OF DEVELOPMENT

Research or development work has been completed.
A prototype was released.

Development is introduced into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Organizations of the construction industry, housing and utility companies, individuals.

CONTACT INFORMATION
Tatsiana Latun, Lecturer.
E-mail: latun_tanyxa@mail.ru
Phone: (+375 29) 742 41 20
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VII. BREST STATE TECHNICAL UNIVERSITY

8.PROTOTYPE OF PROGRAMMABLE KINETIC FACADE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The projectis both an exterior and interior architectural and design solution. In the first case (exterior) is a hinged
structural and decorative facade system, which can be used depending on the need for: noise/dust protection;
protection from overheating by direct sunlight (for hot areas). It is used for unique buildings and structures of
high representativeness. In the second case, applied in interior design, it solves functional-aesthetic and plan-
ning problems and allows to create unique partitions and panels of high representativeness in high-budget in-
terior solutions, as well as various interactive installations. The kinetic facade is controlled automatically by touch
sensors that react to outdoor light, these sensors monitor and send data to the central building management
system. The control system triggers small motors that are mounted on the facade in such a way that they can
adapt to the changing daylight depending on its intensity. The motors drive the elements and adapt to different
daylight scenarios, thereby optimizing the balance between natural and artificial light in the building. All this can

Home of Al Ain Football Club, Abu-Dhabi, Dynamic brick wall, Orbion transport hub,
Unites Arab Emirates Skolkovo, Moscow, Russia
Al Bahar Towers, Abu-Dhabi, Unites Arab Emirates Olympic Park, Nizhneimeretinskaya Bay, Sochi, Russia

Similar foreign projects
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be controlled manually depending on the needs of the users in the building. The overall energy consumption
of the building is minimized because the elements move gradually, remaining in one fixed position for several
hours, they can rotate opening, closing partially or fully glazed parts of the building, providing uniform lighting
of the rooms and protection against insolation. The perforation of the segments creates an additional light and
shadow play inside the room.

TECHNICAL ADVANTAGES
No analogs in Republic of Belarus.

EXPECTED RESULT OF APPLICATION

Creating a unique silhouette of the capital and regional centers; increasing the aesthetic and representative
characteristics of facade solutions and interiors; increasing the tourist potential of the urban environment; solving
environmental aspects of architectural design (noise protection, overheating of premises as a result of direct sun-
light); the possibility of using energy-efficient technologies through the use of energy converters (solar, wind, etc.).

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
Itis planned to submit an application for the “Utility Model".

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations, contractors, designers.

CONTACT INFORMATION

Aleksandr Vorobei, Senior Lecturer, Department of Architecture, Master's Degree.
E-mail: vorobeyaleksander@yandex.ru

Phone: (+375 29) 390 28 02
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VIIl. EDUCATIONAL INSTITUTION
“VITEBSK STATE TECHNOLOGICAL UNIVERSITY”

9. CERAMICMASS FOR THE PRODUCTION OF BUILDING BRICKS WITH A COMPLEX
ADDITIVE FOR THE TRANSFORMATION OF CHEMICAL WATER TREATMENT
OF THERMAL POWER PLANTS AND PEAT WITH A FRACTION OF 0.5-5.0 MM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The formula of raw materials and the technology of making ceramic bricks with additives of sediments of
chemical water treatment of thermal power plants and peat with a fraction of 0.5-5.0 mm have been developed.
Addition of peat of 0.5-5.0 mm fraction in amount of 2.0-3.5 wt. %
and non-calcined sediments of chemical water preparation of heat-
and-power plants in amount of up to 10.0 wt. % during production of
ceramic bricks, contributes to reduction of burning temperature, more
uniform drying in the whole volume of bricks, increase of frost resis-
tance of finished products, and also decrease of cost of ceramic bricks
manufacture by 10 %. Physical and mechanical properties of bricks:
frost resistance — 35 cycles, compressive strength — 30.2 MPa, bending
strength — 4.7 MPa, water absorption — 14.5 %. The resulting ceramic
brick meets the requirements of STB 1160-99. Field of application —
Construction Materials Industry.

TECHNICAL ADVANTAGES

Due to the use of peat with a fraction of 0.5-5.0 mm and non-calcined deposits of chemical water preparation
of heat and power plants in the raw material, the firing temperature is reduced, the frost resistance of finished
products is increased, and the cost of making ceramic bricks is reduced by 10 %.

EXPECTED RESULT OF APPLICATION

Expansion of the range of ceramic brick products and improving the environmental situation at the CHPP.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
1. Ceramic mixture for the production of building bricks. Patent No. 23584 of the Republic of Belarus
2. Ceramic mixture for the production of building bricks. Patent 2773470 of the Russian Federation.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations.

CONTACT INFORMATION

Andrei Kauchur, the Assistant Professor of the Department of Machine-Building Technology, Candidate of Tech-
nical Sciences.

E-mail: askovch@tut.by
Phone: (+375 212) 47 68 05
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IX. EDUCATIONAL INSTITUTION
“YANKA KUPALA STATE UNIVERSITY OF GRODNO™

10. COMPOSITE NANOSTRUCTURED POLYMER MATERIALS FOR THE CONSTRUCTION INDUSTRY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The current direction of modern polymer materials science is the
development of composite materials for the production of nano-
composites containing particles with nanophase inclusions as modi-
fiers. The structure of such particles ensures the achievement of new
properties of composite polymer coatings — tribotechnical, physico-
mechanical, adhesive, etc. An important aspect of nanocomposites
is the achievement of an effect with a relatively low degree of filling
of 0.01-2.00 wt. %, which allows you to preserve traditional technol-
ogy and equipment when creating and processing materials into
products. Thermolysis is a promising direction for the production
of low-dimensional particles (nanoparticles). By changing the tech-
nological modes of thermolysis, it is possible to obtain SiC particles
with different technological characteristics. It is assumed that the
maintenance of SiC particles in a polymer mixture will cause not
only increased resistance to deformation and wear, but also lead to

Polymer granules modified
with SiC nanoparticles

deactivation of the influence of adverse operational factors — ozone, ultraviolet radiation, thermal oxidation.
As a result, prerequisites will be created for the creation of low-filled nanocomposites based on functionalized
structures produced by the domestic industry, with an increased set of service characteristics and an expansion

of their branded assortment.

Packaging polymer material modified with SiC nanoparticles for building blocks

TECHNICAL ADVANTAGES

The strength of composite materials based on polyamide-6 is 15-20 % higher.

Performance improvement by 1.5-2.0 times.
Increased corrosion resistance by 30-40 %.
An increase in the endurance limit by 1.5-3.0 times.
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EXPECTED RESULT OF APPLICATION
As structural products, plain bearings, and in construction machinery.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction organizations of cities and districts of the Republic of Belarus: in particular, Krasnoselskstroyma-
terialy JSC (Branch No. 5 Grodno Combine of Building Materials), Grodnopromstroy JSC. Industrial construction
enterprises in the Russian Federation.

CONTACT INFORMATION

Tatyana Povshok, Graduate Student.
E-mail: tatyanapovshok@mail.ru
Phone: (+37529) 868 71 10

11. PROTECTIVE ADDITIVE COATINGS FOR CONSTRUCTION AND ENERGY INDUSTRY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Particularly high demands are placed on construction tools, including milling tools and circular saws, which
simultaneously operate under conditions of heavy loads and elevated temperatures. Great prospects in this regard
were placed on diamond-like carbon coatings, which have a hardness close to diamond, low surface roughness,
low coefficient of friction, corrosion and wear resistance. However, under conditions of periodic shock loads, the
adhesive bond between the carbon diamond-like coating (DLC) and the tool is quickly lost due to significant
internal stresses in the DLC coating and high values of elastic constants. Another problem is the high solubility
of carbon in steel at elevated operating temperatures of metalworking and broaching tools. The solution to this
problem for various types of tools and friction parts is achieved by using composite multilayer superhard coat-
ings (AITIN , AITiSi, AITiSi(C,N), etc.) the layers of which perform various functions — forming, anti-wear, anti-
corrosion. Currently, wear-resistant coatings for the working surfaces of plunger pairs of fuel pumps are widely
used. The composite coating contains several layers of carbon-containing compounds formed under various
technological conditions and ranges from 0.01 to 0.50 um. This coating is applied in vacuum installations in layers
on the prepared surface of the parts of the plunger pairs. The coating provides high wear resistance of friction
pairs under high loads and small movements. Significant disadvantages of these coatings are their low efficiency
for construction and metal-cutting tools when operating at temperatures above 573 K and poor wettability with

Super-hard coatings for various types of products

58



CONSTRUCTION AND ENERGY:
MATERIALS, CONSTRUCTIONS, TECHNOLOGIES

lubricating and cooling media due to the presence of a surface hydrophobic layer of polytetrafluoroethylene.
The scientific idea of the study is to develop a model for the formation of nanocomposite thin-film coatings ob-
tained from fluorine-containing semi-finished products by plasma-chemical and solution methods, taking into
account the influence of the coating structure on the structure of the surface layers of the substrate. This made it
possible to substantiate the formation modes of nanocomposite thin-film coatings containing nanophases with
specified service characteristics, primarily wear resistance and corrosion resistance. The features of the struc-
ture and properties of nanocomposite thin-film coatings formed by plasma-chemical methods on substrates of
various natures modified by energy exposure (microwave, laser, IR radiation) have been studied. As a result, a
synergistic effect of high corrosion resistance and wear intensity of thin coatings with a thickness of 0.05-3.00
pum will be achieved.

TECHNICAL ADVANTAGES

The technical advantages of the developed additive coatings lie in the use of alternating nanocomposite coat-
ings of diamond-like carbon, zirconium carbonitride, titanium-aluminum nitride with inclusions of silicon nitride,
having a hardness of 30-47 GPa. Hardness is achieved by creating a pre-hardened layer at the surface of structural
steel products by ion-beam nitriding and carbidization, to prevent cracking and peeling during operation, as well
as achieving a possible additive effect from a combination of two different surface hardening technologies. The
scientific and technical significance of the research lies in determining previously unknown patterns of satura-
tion of the surface layers of structural steels with nitrogen and carbon under conditions of vacuum ion-beam
nitriding and carbidization using ion accelerators with an anode layer, as well as establishing the influence of the
strengthened steel layer on the mechanical and tribological properties of especially hard steels. and super-hard
coatings applied in a single vacuum cycle.

EXPECTED RESULT OF APPLICATION

During the implementation of the project, at least 10 additional jobs will be created related to the production
of additive coatings. The introduction of the proposed technologies and ultra-hard additive coatings will reduce
the cost of domestic products. The developed materials are import-substituting, which should affect the improve-
ment of the quality of life of citizens of Belarus and the Union State.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Patent No. 6350, No. 10924, a20230250.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The consumer of super-hard additive coatings obtained using hybrid technology will be construction and
machine-building enterprises of various sizes and forms of ownership, in particular Grodnopromstroy JSC, Kras-
noselskstroymaterialy JSC, enterprises specializing in the production of components for construction equipment
Belkard JSC, Borisov Plant Autohydraulic booster JSC, BATE JSC and other enterprises of the construction complex
of the Russian Federation, Ukraine, Uzbekistan.

The volume of production, when reaching the installed capacity, will be up to 10,000 units for Belarus.

CONTACT INFORMATION

Auchynnikau Yauheni, Professor of the Department of MiTEA, Doctor of Technical Sciences.
E-mail: ovchin@grsu.by

Phone: (+375 25) 504 32 63
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12. GRAPHENE-CONTAINING COMPOSITE POLYMER MATERIALS FOR THE CONSTRUCTION
INDUSTRY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The main effect that explains the increase in the physical and mechanical characteristics of polymer nanocom-
posites when modified with nanosized graphene particles is the formation of a spatial network of labile physical
bonds of the adsorption type in the polymer layer, as well as the influence of the modifier on the kinetics of the
formation of the polymer layer from the liquid phase with the formation of supramolecular and pseudocrystal-
line ordered structures. The conducted studies showed that the introduction of nanodispersed particles into a
polymer matrix based on ED-20 epoxy resin leads to a decrease in the values of thermally stimulated currents.
This effect depends on the concentration of the modifier in the polymer matrix; with an increase in the concen-
tration of the modifier in the polymer, the values of the thermally stimulated current decrease. It is possible to
assume that physical interaction occurs between the charge centers of the polymer and the modifier, resulting
in the formation of a labile network of physical bonds, which leads to a change in the physical and mechanical
characteristics of the composite material. An increase in the strength characteristics of composite materials based
on epoxy resin ED-20 occurs with the introduction of the GPS modifier. The optimal concentration of the modifier
in the composition was established, which is in the region of 0.01 wt. %. Exceeding the modifier concentration
above the specified values leads to a decrease in the strength characteristics of the developed composite materi-
als. The influence of carbon modifiers obtained by SHS technologies from various natural raw materials on the
polymer matrix has been established, which is expressed in an increase in physical and mechanical characteristics
at optimal concentrations in the range of up to 0.1 wt. %. Exceeding this concentration above this value leads to
adecrease in strength characteristics. The introduction of graphene-like structures generally leads to an increase
in the friction coefficient. The optimal modifier concentration for thermoset polymers has been determined, at
which the values are lower than those of the base polymer, being in the region of 0.01T wt. %. The possibility of
increasing the tribological characteristics of polyamide coatings used as antifriction separating layers in spline
joints of universal joints is shown in the case of modifying the base polymer material with carbon nanoparticles
obtained by the SHS method.

TECHNICAL ADVANTAGES

In the study of structures formed on the basis of thremoplastic and thermoset polymers under the influence of
a force field of charged particles in the nanometer range (charge nanoclusters), which have an uncompensated
electron density and varying activity in the processes of interaction with a polymer macromolecule. The use of
charge nanoclusters of various natures made it possible not only to form ordered transition layers in nanocom-
posites with an OD structure and increased resistance to deformation and wear, but also led to the deactivation
of polymer macromolecules in reactions of oxygen addition and the influence of unfavorable operational factors.
As a result, the prerequisites were created for the creation of low-filled nanocomposites based on OD structures

Products made from polymer materials containing graphene particles
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produced by domestic industry, with an increased set of service characteristics and expanding their brand
range. The practical significance of the project lies in the fact that the results obtained can be used at enterprises
involved in the processing of polymer materials and the manufacture of products from them (Belvtorpolymer
0JSC, Khimvolokno Branch of Grodno Azot OJSC, Mogilevkhimvolokno OJSC). These composite materials can be
used for various types of polymer fasteners, finishing materials, and protective coatings used in the construction
industry. The developed compositions of composite materials make it possible to increase the wear resistance
of polymer products and coatings by 1.5-2.8 times compared to existing analogues and those used in the pro-
duction of automotive components for construction equipment.

EXPECTED RESULT OF APPLICATION

During the implementation of the project, at least 10 additional jobs related to the production of composite
materials will be created. The introduction of the proposed technologies and composite graphene-containing
polymer materials will reduce the cost of domestic products. The developed materials are import-substituting,
which should affect the improvement of the quality of life of citizens of Belarus and the Union State.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Patent No. 6350, No. 10924, a20230250.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The consumer of composite graphene-containing polymer materials and coatings will be construction and
machine-building enterprises of various sizes and forms of ownership, in particular Grodnopromstroy OJSC, Kras-
noselskstroymaterialy OJSC, enterprises specializing in the production of components for construction equipment
Belkard OJSC, Borisov Plant Avtogidrousilitel OJSC, BATE JSC and other enterprises of the construction complex
of the Russian Federation, Ukraine, Uzbekistan.

CONTACT INFORMATION
Elena Kuznetsova, Graduate Student of the Department of Materials Science and Resource-Saving Technologies.

E-mail: alena-kusnetsova@mail.ru
Phone: (+375 29) 141 97 31
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X. BNTU BRANCH
"YRESEARCH POLYTECHNIC INSTITUTE"

13. HEAT-RESISTANT FILTERS BASED ON FIBERGLASS MESH FOR HIGH-TEMPERATURE METAL
MELTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The most appropriate from the point of view of production and use are mesh filters made from silica fiber. The
use of such filters based on a KS-type mesh is limited to a temperature of 1,450 °C. In the initial state, the meshes
are soft elastic fabrics with a certain mesh size. For ease of installation in the mold, the meshes are subjected to
special processing to give them the required shape, rigidity and additional heat resistance using various materials
that have astringent properties after drying or calcination (polymerization). The main components in obtaining
a protective coating in the proposed development are silica sol (sialite-20) and ethyl silicate (ETS-40). Obtaining
maximum strength and heat resistance, as well as adhesion of the protective coating, is ensured by the hydrolysis
of ethyl silicate in an alkaline environment created by sialit. As a result of a chemical transformation, amorphous
silicon dioxide is formed. The optimal ratio of components in the mixture has been established: 14 % ETS-40 in sialit.
Options are offered for up to 3-fold sequential impregnation of the mesh base, as well as designs of two meshes
folded together using a special platform that fixes the position of the cells relative to each other and prevents their
displacement during processing. Options proposed in this work using an inorganic binder based on a solution of
ethyl silicate in silica sol allows one to expand the temperature-time parameters of their use. A methodology and
corresponding technological equipment have been developed for the formation of heat-strengthening coatings
on the surface of mesh shaped (volumetric) filters for special casting methods. Preliminary tests carried out in
the conditions of the experimental section of the BNTU Research Polytechnic Institute during the filtration of
liquid cast iron heated to 1,500 °C and steel 45 at a pouring temperature of 1,570-1,590 °C showed a fairly high
stability of filters prepared using the proposed technology based on meshes of the KS series. To formulate justi-
fied proposals for using the results of the work, it is necessary to test the proposed technologies in production
conditions, i. e. with a significant mass of liquid metal and pouring time. For this purpose, a pilot batch of filters
was transferred for testing during steel casting to Rostov Foundry LTD, Russia.

TECHNICAL ADVANTAGES

The proposed development makes it possible to abandon unstable and environmentally unsafe organic binders,
as well as partially or completely replace expensive metal or ceramic filters with heat-resistant, environmentally
friendly, relatively inexpensive mesh-based filters when casting high-temperature melts.

Filters for various purposes
1-3 — Filters for gravity fill conditions
4 — Filter for installation in the channel during injection molding
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EXPECTED RESULT OF APPLICATION

The use of heat-resistant mesh-based filters will reduce the cost of castings. The use of shaped (volumetric)
filters will improve the quality of cast parts made of non-ferrous alloys in terms of presentation.

CURRENT STAGE OF DEVELOPMENT

Research work was carried out, compositions, application technology and testing methods for protective coat-
ings have been developed. A pilot batch of filters was transferred to an industrial enterprise for testing.

INFORMATION ON THE LEGAL PROTECTION

It was prepared a patent of Republic of Belarus (composition of fire-resistant coating).

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Foundries, foundry sites of machine-building and private enterprises of the Republic of Belarus and the Rus-

sian Federation.

CONTACT INFORMATION

Leonid Dolgi, Head of the Research Innovation Laboratory of Foundry Technologies, PhD.

E-mail: metspl@tut.by
Phone: (+375 29) 653 49 71

14. METAL COMPOSITE PLAIN BEARINGS FOR OPERATION IN HEAVILY LOADED FRICTION UNITS,
INCLUDING THOSE USED IN TURBINE UNITS, WITH LOW SPECIFIC SPEEDS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Research and Innovation Laboratory of Foundry Technologies,
BNTU, developed metal composite materials with a macrohetero-
genic structure based on a matrix of copper alloys, reinforced with
iron-carbon granules. This type of material is used for heavy-duty
friction pairs used in various industries. One of the main advantages
of this material is the ability to work for a long time in conditions of
dust, high humidity and temperatures. Due to the high operational
properties, one of our main customers was the Ministry of Energy
represented by JSC BelEnergoRemNaladka for responsible shafts
of various types of turbine units weighing more than 3 t.

The properties of the material can vary based on the customer's
requirements by selecting the optimal matrix composition. In ad-
dition, the use of cast iron granules as a reinforcing phase allows
for subsequent heat treatment to obtain a wide range of their
microstructures. The different microstructure of the reinforcing
phase provided a wide range of physical and mechanical prop-
erties and wear resistance. The analysis of the conducted tests
showed that at a specific pressure of 2.9 MPa, the formation of a
cutand setting between the sample material and the counterbody
was not observed in the entire studied range of pV values (up to
78 MPa-m/s). At a specific pressure of 7.6 MPa, when the value
of pV = 50 MPa-m/s was reached, the formation of scratches on
the friction surface and the deposition of samples were observed.
With an increase in the specific pressure to 10.7 MPa, the friction
surfaces were set and incised at pV values above 43 MPa-m/s.

Segmental bearing RVP for TPP-4

Reinforced composite bushing
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Operating temperature is up to 450 °C.

Ability to work in conditions of dust and high humidity.
Total wear of the friction pair is no more than 0.1 mm.
The coefficient of friction with the lubricant is 0.04-0.06.

TECHNICAL ADVANTAGES

The advantage of the offered materials is the possibility of manufacturing
products of almost any geometric shape and size, including bimetallic ones.
For example, guides for various purposes, worm wheels, bushings, sliding bear-
ings, etc. can be manufactured. It should be noted that this type of materials
can be used in a number of aggressive environments, such as high dust, high
temperatures or humidity, etc., where the use of similar materials is not pos-
sible. The operating temperature of products made of the developed materials
is up to 450 °C.

Advertising composite EXPECTED RESULT OF APPLICATION

Increasing the time between repair intervals, reducing the cost of serviced
friction units.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

It was prepared a patent of Republic of Belarus (composition of fire-resistant
coating) Patent of the Republic of Belarus, No. 23257 “Method of manufactur-
ing a composite material with a macroheterogenic structure”/ Kalinichenko
U. A., Kalinichenko M. L. 30.06.2020 // Afitsyiny buleten // National Center of
Information Technology. ulasnasci. — 2020. — No. 6.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises that use and repair equipment that has high-pressure sliding

C ite plat
ompostte piare bearings in its design.

CONTACT INFORMATION

Uladzislau Kalinichenko, Leading Researcher at the Research Innovation Laboratory of Foundry Technologies,
PhD, Associate Professor.

E-mail: kvlad@bntu.by
Phone: (+375 29) 760 39 45

15. COMPREHENSIVE METHODOLOGY FOR TESTING GLUED HOLLOW CLOSED JOINTS, INCLUDING
COMPOSITE ONES, FOR RESISTANCE TO DESTRUCTIVE LOADS, AND DEVICES FOR CARRYING OUT
THE ABOVE TESTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The novelty of the work lies in the research and development of a fundamentally new approach for carrying
out destructive testing of glued joints using standard equipment improved by additionally proposed devices.
In addition, a fundamentally new approach has been developed for carrying out destructive testing of hollow
closed glued joints using standard equipment improved by additionally proposed devices. The first method
can be used in various branches of mechanical engineering when selecting types of combined dissimilar
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materials that can be held together using adhesives, and (or) other
methods of joining dissimilar materials, flaw detection and analysis
of strength joints, analysis of connecting elements of multidimen-
sional glued joints. The method is characterized by the availability of
prepared samples for testing, the absence of the need to prepare the
substrate with a bend each time, maintaining alignment; creating a
uniform stress field in a glued multidimensional model; the ability to
use standard equipment for measurement. This method allows for a
qualitative assessment of planar connections operating under loading
conditions along one plane, without involving additional equipment
and reducing the cost of testing.

The second technique can be used to assess the strength properties
of hollow closed joints obtained by gluing, soldering or related meth-
ods of almost any shape (planar and volumetric), used in all branches
of mechanical engineering, and can also be used in the educational
process when training specialists in mechanical engineering and test-
ing, as well as students majoring in welding and related technolo-
gies. To implement this method, closed models are made (including
glued ones) in order to assess the perception of hydraulic loads on
conditional shear and separation with the possibility of implement-
ing dynamic and static tests. In this case, the height of the model for
working in discontinuous deformations in relation to hxd should be
a ratio of at least 1x2, and for shear deformations Hxd as 2x1. Other
force ratios are also possible. For example, to equalize forces, Hxd
should be 1x1 (without taking into account the error in the input of
the high pressure fitting).

Based on the results of tests and confirming calculations, it was
proved that the obtained experimental data corresponded to the pro-
posed physical and mathematical justification, which allows evaluating
the forces for conditional separation and conditional shear in closed
bulk joints. The priority of applying this method can be attributed

b to adhesive joints operating under conditions of destructive loads
applied by a uniform and/or abrupt pressure effect inside a closed
Model for hydro- and (or) pneumatic volume.

tests

TECHNICAL ADVANTAGES

This method will allow us to expand the known strength tests of permanent, including adhesive, joints to improve
the assessment of the effect of applied force on the transfer of shear and tensile deformations in complex model
studies. It will allow us to expand the known strength tests of adhesive joints, namely to improve the assessment
of the effect of pressure on the transfer of shear and tensile deformations in complex model studies. The technique
shows that in a closed volumetric joint obtained by gluing technology, soldering or related methods, the seam is
affected by both tearing and shear forces, as well as their derivatives. The technique allows them to be assessed
using the proposed models using dynamic aqua or pneumatic tests. This development will expand the methods
of technological testing of adhesive joints, especially for closed volumes operating under pressure of liquids or
gases, and allows for a mathematical assessment of closed adhesive joints when subjected to tensile loading.

EXPECTED RESULT OF APPLICATION

The proposed techniques can be used to assess the strength properties of adhesive joints of almost any shape (pla-
nar and volumetric), used in all branches of mechanical engineering, and can also be used in the educational process
in training specialists in mechanical engineering and testing, as well as students in the specialty of welding and
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related technology; additive technologies. The test method for hollow closed joints obtained by gluing, soldering
or related methods allows us to evaluate fastening joints experiencing a destructive load in several planes. The
proposed model is multidimensional, which makes it possible to evaluate the impact of forces applied in various
directions and points of the sample under study. The developed technique makes it possible to create conditions for
the test sample that are as close as possible to operating conditions. Using this technique, it is possible to conduct
a qualitative assessment of almost any glued hollow joints. The introduction of technology involves the creation of
new jobs in knowledge-intensive production, which increases the level of intellectual labor. The consumer proper-
ties of finished products are improved by predicting the quality and reliability of the resulting products.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

A patent for an invention was obtained under application No. 201700566 dated 25.10.2017. Date of issue:
27.11.2020. Method and device for shear testing of multidimensional compounds from compositions of any materi-
als having a determined stiffness coefficient // M. L. Kalinichenko, U. A. Kalinichenko, V. A. Kukareko, A. E. Zelezey.

Patent of the Republic of Belarus No. 23630, Model for hydraulic or pneumatic testing of a fastening seam for
shear or rupture // M. L. Kalinichenko, U. A. Kalinichenko, Yu. K. Krivosheev, A. E. Zelezey dated 11/30/2021.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Representatives of construction and machine-building complexes.

CONTACT INFORMATION

Maria Kalinichenko, Senior Researcher in the Research and Innovation Laboratory of “Cast Technologies’, MSc.
E-mail: m.kalinichenko@bntu.by

Phone: (+375 29) 276 31 56

16. MOBILE MULTIFUNCTIONAL FACILITIES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
The development is a domed structure with lifting mechanisms.

The developed designs of multi-profile mobile structures (hereinafter referred to as MMF) and a polar crane
are protected by a Eurasian patent and can be used as:

- service centers for the assembly, maintenance and repair of vehicles, including dump trucks, agricultural
machinery at work sites (quarries, fields, etc.);

- service centers for maintenance, repair, storage, restoration of military equipment of the ground forces (tanks,
armored personnel carriers, infantry fighting vehicles, artillery guns, missile systems, etc.), aviation equipment,
their components and elements;

—factory buildings, production sites, sites for strengthening and restoring parts of vehicles, machinery, equip-
ment, etc.;

—agricultural structures for animal husbandry, poultry farming, veterinary medicine, greenhouses and cultiva-
tion facilities, warehouses, fish farming complexes, vegetable storages, fruit storages, greenhouses, etc.;

- closed-loop farms, etc.;

- storage facilities with an area of 200-1,000 m?

- sports facilities, exhibition and trade pavilions, logistics centers;
- shelters from combat UAVs;

- protective structures of archaeological sites, etc.
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Multifunctional mobile structure with overhead polar crane

TECHNICAL ADVANTAGES

The advantages of MMF are:

- significantly lower (more than 2 times) cost in comparison with analogues;

- high-speed installation/dismantling without construction equipment and lifting cranes;

- mobility (the ability to quickly disassemble, move to a new location and then quickly assemble);
- no foundations are required (slabs, supports, platforms can be used, rest directly on the ground);
- integration into the frame of a lifting (polar crane), etc.

EXPECTED RESULT OF APPLICATION

In addition to the direct economic effect of the implementation of MMF, the project to create production
facilities has a huge side positive economic effect for the country, which is that it opens access to inexpensive
agricultural MMS for a wide range of entrepreneurs who will be able to produce agricultural products year-round
without using arable land. The use of MMF for technical purposes allows you to create low-cost local production
with high efficiency.

Multifunctional mobile structure with overhead polar crane
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CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Overhead crane: pat. 043627 EAPV: IPC (2006.01) B66C17/00, B66C5/02, B66C6/00, B66C7/00, B66C7/08,
B66C9/14, B66C11/10, B66C 3/20 / S. L. Karpovich [et al.]; applicant Belarusian National Technical University;
date of publication: 2023.06.06.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Machine-building, industrial, agricultural enterprises, farms, sports societies, individuals, individual enterprises,
military-industrial complex enterprises, private military companies.

CONTACT INFORMATION

Sergey Karpovich, Head of the Department of Scientific and Technical Information and Marketing, Master
of Engineering.

E-mail: ontim@bntu.by

Tel.: (+375 29) 147 95 02
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XI. T. F. GORBACHEV KUZBASS STATE
TECHNICAL UNIVERSITY

17. UTILIZATION OF RUBBER WASTE OBTAINED DUE TO WEAR OF TIRES FROM LARGE-CAPACITY
TRANSPORT OF COAL MINES OF KUZBASS ENTERPRISES, BY PRODUCING ASPHALT CONCRETE
MIXTURES BASED ON BITUMEN BINDERS MODIFIED WITH CRUMB RUBBER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

In modern road construction, polymer bitumen with an extended op-
erating temperature range is becoming increasingly common. For their
preparation, with virtually no alternative, polymers such as SBS are used,
which leads to a significant increase in the cost of the final product.

Huge reserves of used tires have accumulated throughout the country.

More than thirty years ago, research and development work on the use

of crumb rubber as a component of the mineral component of asphalt

concrete mixtures was again begun. The developed recommendations

for the construction of asphalt concrete pavements using crushed rubber

stipulated that crumb rubber can be introduced both into bitumen (“wet”

method) and directly into the asphalt concrete mixture (“dry” method),

with the optimal content of crumb rubber in road bitumen was 5-7 % by weight.“Methodological recommenda-

tions” regulate the main technological parameters of introducing crumb rubber into both bitumen and asphalt

concrete mixtures and the technology for using such mixtures in the construction and repair of road asphalt
concrete pavements.

The “dry” method has not found wide application in the production of asphalt concrete as a fine aggregate
mixture, where the problems of possible decompaction and chipping of rubber have not been properly resolved.

The innovative product is aimed at the road construction industry. The product can be used as a binder in the
preparation of asphalt concrete mixtures used for the construction of road surfaces, priming and the production
of sealants for the repair of road surfaces, as well as roofing material.

Consumers of the innovative product will be road construction organizations involved in the construction,
repair and maintenance of roads and airfields.

TECHNICAL ADVANTAGES

At the moment, there are three main suppliers of rubber-based modifiers used in road construction in Russia:
“BITREK", “"KMA” and “Unirem”. “BITREK” supplies ready-made rubber-bitumen binder. Complex asphalt concrete
modifier “KMA” is a system of components in the form of a loose powder intended for input into the mixer at an
asphalt concrete plant, in a percentage of 0.3 to 3.0 % by weight of the mineral part. The asphalt concrete modifier
“Unirem”is a bulk composite material based on active powder of discretely devulcanized rubber obtained from
domestically produced used tires using the high-temperature shear grinding method.

The uniqueness of the product lies in the fact that the consumer receives a new generation binder with sig-
nificantly improved physical and chemical (mechanical) properties, while at a cost comparable to the cost of
bitumen. The innovative product prevents the appearance of sagging and shifting of the coating, provides high
resistance to cyclic deformation, and increases the strength of coatings by 10 times when operating at subzero
temperatures, which is an extremely important quality for Russia.

EXPECTED RESULT OF APPLICATION

Disposal of rubber waste obtained from worn-out tires of large-capacity equipment and other rubber pro-
ducts (conveyor belts, dampers, etc.).
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Production of a durable rubber-asphalt concrete mixture based on bitumen modified with crumb rubber ob-
tained by processing rubber industrial waste.

The innovative product prevents the appearance of sagging and shifting of the coating, provides high resistance
to cyclic deformation, increases the strength of coatings by 10 times when operating in conditions of negative
temperatures, which is an extremely important quality for Kuzbass.

The innovative product is focused on the road construction industry. The product can be used as a binder in the
preparation of asphalt concrete mixtures used for the construction of road surfaces, priming and the production
of sealants for the repair of road surfaces, as well as roofing material.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Pat. No. 2655334 Russian Federation. IPC C08L95/00, C08L17/00, C04B26/26. Composite rubber-bitumen binder
and method of its production / Shabaev S. N., lvanov S. A,, Vakhyanov E. M.; Kuzbass State Technical University
named after T. F. Gorbachev — No. 2016118144; Application 05/10/2016; Publ. 05/25/2018, Bulletin No. 15.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The innovative product is aimed at the road construction industry. The product can be used as a binder
in the preparation of asphalt concrete mixtures used for the construction of road surfaces, priming and the
production of sealants for the repair of road surfaces, as well as roofing material.

CONTACT INFORMATION

Sergey Ivanov, Associate Professor, Candidate of Technical Sciences.
E-mail: isa.ad@kuzstu.ru

Phone: (+8 913) 30261 53
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XII. SIBERIAN STATE INDUSTRIAL UNIVERSITY

18. LOCAL HEAT SOURCE BASED ON A CONTINUOUS GAS GENERATOR

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A technology and a set of equipment have been developed for processing coal at the sites of its production
by gasifying it in continuous layer gasifiers. The resulting generator gas is sent for combustion in specialized
boilers to produce thermal or subsequently (if necessary) electrical energy. In addition, it is possible to obtain
products with high added value from coal, including: hydrocarbon gas, liquid tarry substances, and semi-coke.
In this case, the resulting solid residue (slag) is not emitted with gases into the atmosphere, but is unloaded in an
organized manner into a special storage tank. Considering the presence of a significant number of local energy
consumers, it is advisable to organize local environmentally friendly energy sources without creating expensive
heating mains and power lines. Operational reliability is ensured by creating a honeycomb design for continuous
gasifier batteries. Heating capacity up to 1.5 MW, cost of thermal energy 1,600 RUB/Gcal.

TECHNICAL ADVANTAGES

Distinctive features of the developed gas generators and local energy sources created on its basis are:
— the possibility of using low-calorie oxidized hard or brown coals;

- no need to build expensive heating mains and power lines;

- carrying out the gasification process in a continuous mode;

- ensuring the tightness of the gas generator cavity;

- safe operation of the gas generator due to the reaction under pressure;

- absence of dust emissions during operation of a gas boiler;

— localization of the ash product of the gasifier;

- the ability to quickly start the heat source after a long stop.

EXPECTED RESULT OF APPLICATION

Local energy sources for the production of thermal and (or) electrical energy with emissions corresponding
to similar values when burning natural gas (which is currently the cleanest natural energy carrier). No emissions
of solid ash particles into the atmosphere.

General view of the gas generating unit and the output of the generating gas
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Continuous layer coal gasifier

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

A prototype was released.

Based on the research carried out, pilot industrial samples of continuous-action layer-type gasifiers with gas
thermal performance of up to 1.5 MW were developed and manufactured.

INFORMATION ON THE LEGAL PROTECTION

Utility model patents RU 205264 U1, 06.07.2021, RU 205709 U1, 29.07.2021, RU 206450 U1, 13.09.2021.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Energy companies, housing and communal services enterprises, industrial, agricultural, municipal enter-
prises, etc.

CONTACT INFORMATION

Vasily Murko, Director of the Center for Innovative Coal Technologies, Doctor of Technical Sciences, Professor.

E-mail: sib_eco@mail.ru

Phone: (+7 903) 942 36 30
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XIll. FIREDOORS LLC

19. DEVELOPMENT OF EI 60 ACCORDION FIRE CURTAINS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Accordion Fire Curtains are designed to be a fire-resistant insert for openings over 8 m wide in fire barriers.

The products have the form of a structure consisting of several key components: a protective box, a shaft, an
accordion fireproof leaf, an electric drive, a control and synchronized unit, and, if necessary, side guides.

An innovative accordion leaf has been developed to allow the production of curtains of unlimited length.

TECHNICAL ADVANTAGES

A new curtain design has been developed to meet the requirements of EN 1634-1. An innovative thermally-
protective intumescent formulation has been developed, which is used to fill the curtain leaf and create a thermal
insulation layer that provides an EI60 fire resistance level.

EXPECTED RESULT OF APPLICATION

The resulting product made it possible to completely replace identical foreign-made products and reduce the
cost of the products marketed by 50 % and export products to the countries of the European Economic Union,
the countries of the Middle East and the European Union.

CURRENT STAGE OF DEVELOPMENT
A Solution has been integrated into production.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been prepared.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial Enterprises, Shopping and Entertainment Centers, and Other Public Gathering Places.

CONTACT INFORMATION

Andrey Shtytko, Deputy Certification Director, Standardization and Quality.
E-mail: 7722903@mail.ru

Phone: (+375 44) 772 29 03
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20. DEVELOPMENT OF EI 60 HORIZONTAL FIRE CURTAINS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Horizontal Fire Curtains are designed to be a fire-resistant insert for openings in ceilings.

The products have the form of a structure consisting
of several key components: a protective box, a shaft,
a fireproof leaf, side guides, an electric drive, a control
and synchronized unit.

An innovative unit to allow for horizontal moving of
curtain leaf has been additionally developed.

TECHNICAL ADVANTAGES

A new curtain design has been developed to be a
fire-resistant insert for openings in ceilings.

An innovative thermally-protective intumescent
formulation has been developed, which is used to fill
the curtain leaf and create a thermal insulation layer
that provides an EI60 fire resistance level.

EXPECTED RESULT OF APPLICATION

The resulting product made it possible to completely replace identical foreign-made products and reduce the
cost of the products marketed by 50 % and export products to the countries of the European Economic Union,
the countries of the Middle East and the European Union.

CURRENT STAGE OF DEVELOPMENT

A Solution has been integrated into production.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been prepared.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial Enterprises, Shopping and Entertainment Centers, and Other Public Gathering Places.

CONTACT INFORMATION

Andrey Shtytko, Deputy Certification Director, Standardization, and Quality.
E-mail: 7722903@mail.ru

Phone: (+375 44) 772 29 03

2. DEVELOPMENT OF EI 120 SPECIAL-PURPOSE FIRE GATES TO PROTECT CONVEYOR
OPENINGS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Special-Purpose Fire Gates are designed to be a fire-resistant insert for openings in partitions, walls, ceilings,
and in other cases provided for by the design documentation for buildings and structures (Intended to protect-
ing conveyor openings, etc.).

The products have the form of a structure consisting of several key components: a protective box, a shaft,
a fireproof leaf, side guides, an electric drive, a control and synchronizer unit.

An innovative unit to allow fitting the special-purpose gate leaf with the conveyor opening has been additio-
nally developed.
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TECHNICAL ADVANTAGES

A new design has been developed to protecting
conveyor openings using special-purpose gate leaf.

The developed universal gate design made it pos-
sible to block openings for roller, belt, and chain type
conveyors.

An innovative thermally-protective intumescent
formulation has been developed, which is used to fill
the gate leaf and create a thermal insulation layer that
provides an EI120 fire resistance level.

The universal design allows producing anti-corro-
sion gates for food industry enterprises.
EXPECTED RESULT OF APPLICATION

The resulting product made it possible to completely replace identical foreign-made products and reduce the
cost of the products marketed by 50 % and export products to the countries of the European Economic Union,
the countries of the Middle East and the European Union.

CURRENT STAGE OF DEVELOPMENT
A Solution has been integrated into production.

INFORMATION ON THE LEGAL PROTECTION
A patent application has been prepared.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Industrial enterprises.

CONTACT INFORMATION

Andrey Shtytko, Deputy Certification Director, Standardization and Quality.
E-mail: 7722903@mail.ru

Phone: (+375 44) 772 29 03
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