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YYPEXOEHUNE OBPA3OBAHUA «BEJIOPYCCKUN
rOCYAAPCTBEHHDbIN TEXHOJIOTMYECKUN
YHUBEPCUTET»

TEXHONOTUA BUPTYAJIbHON PEAJIBHOCTY )1 NPOCTPAHCTBEHHOTO
NPEACTABNEHWUA W OBECMEYEHNA KOHKYPEHTOCMOCOBHOCTU MPOAYKLIUK
IEPEBOOBPABATBIBAIOLIUX MPEANPUATUN

ONMUCAHUE PA3PABOTKA

Wcnonb3oBaHue VR-TexHonorun (Virtual reality, VR, BupTyanbHaa peanbHOCTb) NO3BONAET 3HAUYNTENIbHO CHU-
3UTb BPEMEHHbIe 3aTpaTbl KOHCTPYKTOPCKOM AeATENIbHOCTY, a TakKe KapAMHaNibHO N3MEHUTb NoAXoA B nNpea-
CTaBJieHUM NPOeKTUpyeMblX usgennin. OCHOBHbIM HanpaBlieHNeM Pa3BUTMA NPOEKTUPOBAHNA ABNAETCA BHe-
apervie CATIP ¢ pa3paboTkoi TpexmepHON MOAENV roTOBOrO M3AEeNus, YTo NO3BOJISET COKPATUTb BPEMA Ha
NPOEeKTNPOBaHMe 1 NOBbICUTb Ka4eCTBO MoslyyaeMon npoayKumun. icnonb3oBaHre COBPeMeHHbIX MHHOBaLMOH-
HbIX TEXHOJIOT NI BUPTYaNbHOW 1 [OMOMHEHHOW peasibHOCTY NMO3BOIUT YCUAWTb B3aMOLENCTBYE NOTpebuTens
1 MPOU3BOANTENSA U BbIBECTU 3TV OTHOLLUEHUA HA HOBbIN KaYeCTBEHHDBI YpOBEHb. BHegpeHne pa3paboTaHHbIX
CUCTEM 1 MPOrPaMMHBbIX MPOAYKTOB ByAeT CMoCco6CTBOBATb COKPALLEHWIO MPOAOIKUTENBHOCTY NPOEKTNPOBA-
HUA N30eNNI, CHKEHWIO 3aTpaT MaTepurabHbIX PecypcoB Ha NPON3BOACTBO MPOTOTUMNOB, MOBbILLEHNIO KOHKY-
PEHTOCNOCOBHOCTIN OTEUECTBEHHOWN NPOAYKLMN.

TexHonorvs BUPTYanbHOWM peanbHOCTV NPeAcTaBseT coboi TEXHONOMMI0 NOMELLEHs 3pUTENs B BUPTYasb-
HYI0 Cpefly B peXume peasibHOro BpeMeHu. B Kauectse LundpoBoi nHopmaLmum MoryT UCNONb30BaThCsA TeK-
CTbl, ayano- 1 Bugeo3ddekTbl, GunbTpbl, 2D- 1 3D-06beKTbl. BO3MOXKHOCTL O0ABNEHMA 31EMEHTOB LIPOBOro
MMpa B peasnbHbIl MUP OTKPbIBAET LUMPOKME NepCneKkTUBbl NCnosib3oBaHuaA VR-TexHonoruu, Hanpumep B Jo-
MOCTPOEHUN.

OTO AEeNCTBEHHBIN MHCTPYMEHT BM3yanusauuy U npefcTaBneHns nHoopmaumn. B Hactoswee Bpemsa VR-
TEXHOJOMUSA LIMPOKO MCMOMNb3yeTcs B MPOM3BOACTBE, HayKe, OM3Hece 1 NCKYCCTBe.

TEXHUYECKUE NMPEMMYLLECTBA

BuipTyanbHas peanbHOCTb U UX SNIEMEHTbI MMEIOT 60JIbluMe NEPCMNEKTUBBI C TOUKN 3PEHUSA UX MPUMEHEHNS
B CCTeMax paboTbl C MOTPEOUTENAMI NPOAYKLUY, B TOM YMC/IE U fiepeBo0bpabaTbiBaloLX NpeanpusTuii.

MpeumyLlecTBa TEXHOMOMMM MO OTHOLUEHMIO K JyUYLIMM OTEYEeCTBEHHbIM U 3apybexxkHbiM aHanoram: VR-
TEXHONOTUU MOMYYMSIN LMPOKOE PACNpPOCTPaHEHME B UFPOBOW 1 Pa3BieKaTeNIbHOM MHAYCTPUY, OfHAKO B Ha-
CTOAILLEe BPEeMsI B MPOMbILWIEHHOCTA Pa3BUTbl OCTAaTOYHO Cabo. MNpu peleHnn 3a8ay peanbHOro CeKTopa
SKOHOMUKIM OTCYTCTBYET 3afe/1 HTErpaLny MHTEPAKTMBHOIO KOHTEHTA, aCCOLIMMPOBAHHOIO C PeanbHbIMU UH-
dbopMaLnOHHBIMU 06BbEKTaMK 11 YCTPOMCTBaMU, UTO PacTArMBaeT BO BPEMEHW MPOLECChl MPUHATUA PeLLeHUi
KOHEUHbIM NMoTpeduTenem.

OTcyTcTBME aHanoros B mupe/Poccun.
B mmpe/Poccumn nogobHble nccnefoBaHna B 06nactu AepeBoobpaboTkm He MPOBOAUIINCH.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

[laHHOe HanpaBfieHNe MCNoJib30BaHMA MHGOPMALMOHHBIX TEXHOOMMI NMO3BONUT CO3[aBaTb 3JIEKTPOHHbIE
n3gaHus (NpeseHTaLuu, Katanoru) B BUAe BUPTYanbHON 1 JOMOSIHEHHON peasnibHOCTU 1 obecneunBaTb 3ddek-
TUBHOE BOCMpUATHE N060M MHGOPMALMU B YCSIOBUAX UHTEPAKTUBHOTO peXrMa B3aMogencTBusA. 3a CUeT 3To-
ro MOryT ObITb CHVXEeHbI 3aTpaTbl Ha MOCTAHOBKY M34eNnii Ha NPOV3BOACTBE 1 CPOKM OCBOEHMSA, COKPALLEHbI
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CPOKU MPOEKTUPOBaHNA NPOAYKLMW, YBENIMYeH CObIT U3L4ENUiA, NoBbllleHa SKOHOoMUYecKasa 3pdeKTMBHOCTb
VIHBECTULNIA.

TEKYLWAA CTAONA PASBUTUA
MoaroTtosnieHa AEMOHCTPALMOHHAA BUPTYanbHas CLEeHa, OTpaXKaloLas BO3MOXHOCTY TEXHOJSIOTUN.

NOTEHUWAJIbHbBIE MOTPEBUTENN U/ SAUHTEPECOBAHHbBIE B PASPABOTKE

,D,epeBoo6pa6aTb|Barou.|,V|e n mebenbHble npeanpunAaTnA (I'IpOI/I3BOJJ,CTBO Mebenu, NOroHaxHbIX n CTONAPHO-
CTPOUTEJIbHbIX I/I3AEJ'II/IVI), ydypexapgeHna O6pa3OBaHVIF|, TOpProBble OpraHM3aunn.

PYKOBOAUTEJ1b PASPABOTKU

Yyiikos Anekcenn CepreeBuy, 3aBeytoLmin kadbe[porn TEXHONOTM 1 An3aliHa N3Lenuin U3 apeBecuHbl, KaHaw-
[aT TEXHNYECKUX HayK;

KyHeBwuy Banepus OnerosHa, HayuHblii COTPYAHVK Kadeapbl TEXHONOMW 1 An3aliHa U3L4eNnii U3 APeBeCcuHbI.

KOHTAKTHbIE IAHHbIE
Yywnkos Anekcen Cepreesuny
E-mail: tidid@belstu.by

Ten.: (+375 17) 363-97-41
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(TpouTenbHble MaTepuanbl U TeXHONOMK

APEBECHOBOJIOKHUCTBIE MANTbI CPEAHEN MIOTHOCTU MDF.H.
CO CNELIMANDBHBIMU CBONCTBAMM
(COBMECTHO COAO «BUTEBCK[IPEB»)

ONMMUCAHUE PA3PABOTKHA

PaspaboTaHa TexHOMOrMa nonyyeHns 3KCNOPTHO OPUEHTUPOBAHHBIX APEBECHOBOIOKHUCTbIX MAUT CYXOro
cnocoba npounseoacTea cpeaHer nnotHoct MDF ana ncnonb3oBaHMA BO BIaXKHbIX 30Hax Tvna MDF.H., coot-
BeTcTBYOWMX TpeboBaHmAM EN 622-5-2009 n EN 622-1:2003. OHa no3sonuna JocTuub Tpebyembix eBponeii-
CKMMW CTaHZapTamu nokasaTenel pasbyxaHusa TONWMHbI 3a 24 U, pa3byxaHUA TONLWMHbI NOCHE LMKINYECKOro
TecTa, coaepxaHus cesobopHoro popmanbgermaa. Otéop npob obpasyos MDF.H. 1 nx ncnbiTaHUs no nokasa-
TensiM Kayectsa 1 6e30nacHOCTM NPOBOAUIINCD B COOTBETCTBUM C TpeboBaHnammu EN 326-1:1994; EN 321:2001,
EN 323:1993, EN 322:1993, EN 317:1993, EN 319:1993, EN 310:1993, ISO 12460-5.

TEXHUYECKUE NMPEUMYLLECTBA

TexHMYeCKnin ypoBeHb MaTepranoB COOTBETCTBYET 3apybexHbIM aHanoram. B HacTosLiee Bpems ApeBecHo-
BOJIOKHUCTbIE MAUTbI CyXOro crocoba npousBoACTBa CpeaHel NAOTHOCTU AN UCNONb30BaHUS BO BIAXKHbIX 30-
Hax He Bbinyckatotcs B Pecnybnvike benapyco.

XapakTepusya TeXHUYeCKMe NpevMyLLecTsa, ciegyeT OTMETUTb, YTO MoJsiyyaemMble Mo LaHHOWN TEXHOMOrnn
MDF 0651aaatoT He ToNbKO CpeAHeln NIOTHOCTbIO, OAHOPOAHOCTBIO CTPYKTYPbI, MPOYHOCTBIO (MPOYHOCTb Ha Mo-
nepeyHoe pacTaxeHvie nocse umknunyeckoro tecta — 0,24 H/MM?) n cnoco6HOW K oTaesike NOBEPXHOCTbIO, HO
1 AOMOJSTHUTESIbHO XapaKTePU3YIOTCA MOBbILEHHOW BAAroCTOMKOCTbIO (pa3byxaHue ToNWwmHbl 3a 24 4 — 7,5 %;
pa36yxaHuie TONLWMHBI NOC/e UMKMYeckoro Tecta — 12,9 %) 1 OTAMYaAOTCA CTabUIbHBIM YPOBHEM 3KOJOrye-
cKow 6e3onacHocTy (copepxaHne opmanbaernga — 6,8 mr/ 100 r abc. Cyxoi NaunTbl), YTO NO3BOJIAET pacLu-
pUTb 0611aCTb X MPUMEHEHNA 33 CYET UCMOJb30BaHMSA BO BMIaXKHbIX 30HaX, HAaNprmMep Npwvi BHyTPeHHeN oTaenke
NMoMeLeHN 1 NPON3BOACTBE MeGeNN 418 BaHHbIX KOMHAT 1 KYXOHb.

[nAa pocTmKeHUn ykasaHHbIX CBOWCTB BriepBble 1CNOoJb30BaHbl rnapodobusmpyoLre KpeMHunopraHmye-
ckme xungkoctu npounssogctsa 000 «CODIKC-CNMKOH» 1 BbICOKOMONEKYAPHbIE OpraHnyecKne coefnHeHns
NPUPOLHOIo NPOUCXOXKAEeHNA B BUAE depMeHTUPOBaHHbIX KapTodenbHOro Kpaxmana, pXaHow 1 NieHNYHom
MYKM.
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OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

PaclwmpeHmne accopTMMeHTa BbiMyCKaeMblX APEBECHOBOMIOKHUCTBIX MIMT CyXOro cnocoba npou3BoncTBa 1
BO3MOXHOCTb NMPVMEHEHNA HOBOFO MaTepurana B CTPOUTENIbCTBE B COOTBETCTBUM C HaLMOHanbHbIMU TpeboBa-
Huamn gencreytowmnx THIMA. TexHonorus nponssoactBa MDF cneymnanbHOro HasHaueHys, 061afatoLwmx noebi-
LLIEHHOW BNaroCTOMKOCTbIO, MO3BOANT CO3A4aTb NPOAYKLMIO, OPUEHTUPOBAHHYIO Ha SKCMOpPT B cTpaHbl EASC n EC.

TEKYLAA CTAOUA PA3BUTUA
BbinonHeHa HayuHo-McCefoBaTeNIbCKasn MMM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbITHLIN obpased.

CBEAEHUA O NPABOBOV OXPAHE

1. Komnosvuma panAa ppeBecHOCTpyxeuHblx namt [lat. Pecn. Benapycb N° 10434, MIK7 B 27N
3/00 / T. B. ConoBbeBa u pap. // 3aasutenb OTKpbITOe aKuMoOHepHoe obulectBo «Butebckapes». —
N2 a 20060033; 3aaBn. 13.01.2006; ony6n. 30.04.2008 // BoiHaxofcTBbI. KapbicHbIAs Maaani. [MpambicnoBbia Y30pbi:
adiubliHbl 6ton. / Haw. UsHTp iHTaneKTyan. ynacHacui, [13apx. Kam. na HaByubl | TaxHanoriax Pacn. benapycb. —
2008. — N2 2. — C. 45.

2. Komno3uuma ana ApeBecHOCTPYXeuHblXx nant nat. Pecn. benapyce Ne 11771, MIMK7 B 27N 3/00 /
T. B. ConoBbeBa u pap. // 3aaBuTtenp HayyHO-Npon3BOACTBEHHbIM KoonepatmB «NCKATEJIb». —
N2 a 20070967; 3as8n. 30.07.2007; ony6:. 30.04.2009 // BoiHaxoacTBbl. KapblCHbIA Magani. MpamMblcioBbls Y30pbi:
adiupbInHbl 6ton. / Haw,. UsHTp iHTaneKTyan. ynacHacui, J3spx. Kam. na HaByubl | TaxHanorisx Pacn. benapycb. —
2009. — N2 2. — C. 67-68.

3. Komno3uuusa gns gpeBecHOCTPY»KeuHbIX NiuT MNaTeHT Ha n3obpeteHune N2 RU 2561445 C1, MINMK B27N3/02,
C08L97/02 / Pocnsakos 0. ®. n ap.; 3aasutens OefepanbHoe rocyaapcTBEHHOE Ol0aKeTHOE 0bpa3oBaTesibHoe
yupexieHre BbicLero Npo¢peccrnoHanbHoro obpa3oBaHnsa «Kyb6aHCKMIN roCyaapCTBEHHDbIN TEXHOMOTMYECKIIA
yHuBepcuteT», N2 3aaBku 2014116317/13; 3aasn. 22.04.2014; ony6n. 27.08.2015 // N306peTteHuna. MonesHble
mogenu: opuu. 6ton. DegepanbHoON ciyKObl MO MHTENIEKTYANbHON COOCTBEHHOCTH, MaTEHTAM 11 TOBapPHbIM 3Ha-
KaM. — MockBa: OINMNC, 2015. — N2 24,

MOTEHUWAJNIbHbIE MOTPEBUTEN U/WITUN 3BAUMHTEPECOBAHHDIE B PASPABOTKE
Mpeanpuatus aepeBoobpabaTbiBatoLen U mebenbHol npombiwneHHocTy Pb, EASC, EC.

PYKOBOAUTEJ1b PASPABOTKU

KoxemaAko AnekcaHap AnekcaHOpOBMY, 3aMeCTUTeNb reHepanbHOro anpekropa no npounssoactsy OAO «Bu-
Tebckapes;

powes ViBaH MunxaioBmy, HauaNbHUK LEHTPaIbHOM 3aBOACKO N1abopaToprn, KaHAWAAT TEXHUYECKMX HayK,
[IOLIEHT;

Jybopenosa EkatepuHa BnagvmunpoBHa, foueHT Kadbeapbl TEXHONOrMN fepeBoobpabaTbiBatowyix Npouns-
BOACTB, Kadeapbl GpM3NKO-XMMUYECKUX METOAOB CepTUdMKALMN NPOAYKLUN, KaHAUAAT TEXHUYECKMX HayK, AO-
LieHT;

boxenko Uropb KoHCTaHTMHOBMY, 3aBeayowmii Kapeapon TeEXHONOrMn AepeBoobpabaTbiBaOWMUX NPOU3-
BOACTB, KaHANAAT TEXHNYECKMX HaYK, [OLEHT.

KOHTAKTHbIE JAHHbDIE
Jy6openosa EkatepuHa BnagumrposHa

E-mail: katedubodelova@tut.by
Ten.: (+375 29) 501-43-61



CTpouTenbHble MaTepuanbl 1 TEXHONOMK

OUNNAN YHYPEXOEHUA OBPA3OBAHUA
«BEJIOPYCCKUN TOCYAAPCTBEHHbIU
TEXHOJIOTUYECKUA YHUBEPCUTET»
«BEJIOPYCCKUN TOCYAAPCTBEHHbIV
KOJUIEOXK MPOMDBIUWJIEHHOCTHA
CTPOUTEJIbHbIX MATEPUANTIOB»

bE30TXOAHAA NEPEPABOTKA TPAHUTHOI0 OTCEBA

ONMUCAHUE PA3SPABOTKHA

rpaHI/ITHbIIz OTCeB ABNAETCA ConyT-
CTBYHOLLMM TOBapOM, KOTOpr[/'I nony-
YaloT B npouecce ﬂpO6J‘IEHl/IF| CKalbHbIX
nopoa. 10 npnpoaHoe, sKonornyeckn
4YnCToe Cblpbe, Yy KOTOPOro uenbini Ha-
6op NONOXUTENbHbLIX KadecCTB, Takux
KakK MNPOYHOCTb, MOpO3OCTOI7IKOCTb,
YCTOIzl-IVIBOCTb K aFPECCVIBHOVI cpene,
OTCYTCTBME MUHNCTDBIX I'IpI/IMECEVI.

B npegnoeHHomMm MHHOBaUMOHHOM
NMPOeKTe Mbl paCcCMaTpuBaemM NMpous-
BOJCTBO HECHEMHOW onany6K|/| Ha OC-
HOBE r'PaHNTHOrO OTCEBa.

HecbemHaa onanybka — 370 no-
HacTosALLeMy PeBOIOLMOHHAs TEXHO-
NOTUA  CTPOUTENBCTBA Mano3TaXKHbIX
1N MHOTOSTaXXHbIX 34aHWIA XKWOro, ad-
MWHUCTPATUBHOIO,  O6LLECTBEHHOTO,
XO3ANCTBEHHOTO,  KYJIbTYPHO-CMOp-
TUBHOTIO U NPOMBILISIEHHOTO HazHaYeHUs.

B OCHOBE TEXHONOTM NEXUT MPVHLUM JETCKOro KOHCTPYKTOpPaA «J1erox, rae posib KyGUKOB BbIMOJSHAT MyCTO-
Tenble 6/10KV HeCbeMHOM onany6K|/|, nveruwme cneynasibHble nasbl, C MTOMOLLbIO KOTOPbIX OHW JIEFKO U MPOYHO
COeAVHSAIOTCA APYr C APYroM. 3aTem 6JIOKU apMUPYIOTCS 1 3aMoNHATCA 6ETOHOM. B uTore ¢ MUHUMaNbHbIMU
3aTpaTamMy BPeMEHW, yCUINIA U CPEACTB Bbl MOJTyYaeTe MOHOJIUTHYIO XKene306eTOHHYI0 CTEHY, MOCTPOEHHYIO MC-
KJTIOUMTENbHO M3 SKOJTOMMYECKUN UMCTbIX MaTeprasioB 1 MMEIOLLYI0 C 06erX CTOPOH TEMJO-, 3BYKO- U M’MApPOn30-
NALNOHHYI0 06010UKY.

TexHnueckre xapaKTepuCTKIM CTeHbI U3 HECbEMHOW OManyoKu:

+ TennonpoBOLHOCTb B CYXOM cocToAaHM — 0,038 BT/MK 6e3 yueTa HapyHOW 1 BHYTPEHHEN OTAENKY;
« BoJonornolleHue 3a 24 4 no obbemy — He 6onee 2 %;

« pacxop 6eToHa Ha 1 m? cteHbl — 0,15 M3

+ pacxop apmaTtypbl iaMeTpom 8 MM — B cpefiHeM 6,5 Kr Ha 1 M? CTeHbl;

« npegen OrHeCTONKOCTM CTeHbl — 2,5 4.



CTpouTenbHble MaTepuanbl 1 TeXHONOMK

TEXHUYECKUE NPEMMYLLECTBA

M3roToBneHne BbICOKOMIOTHOW HECHEMHOM onany6Km, noBblLLatoLLen NPOYHOCTb N AONTOBEYHOCTb 34aHnn
n coopy>KeH|/||7| M3 Hee, HeBbICOKaA CTOMMOCTb B CpaBHEHUN C 3apy6e)KHbIMI/I aHanoramwu.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA
M3rotoBneHune BbICOKOMIOTHOM HECHEMHOW ONanyoKu.

TEKYLLAA CTAAUA PA3BUTUA
BbinonHeHa Hay4HO-MCCNenoBaTeNIbCKasA UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

NOTEHUWANbHDBIE NMOTPEBUTEJIN N/WTA 3BAUHTEPECOBAHHDIE B PA3SPABOTKE
CrpouTenibHble OpraHu3aLumn 1 pUaNYecKmne uua.

PYKOBOAUTEJ1b PASPABOTKUA
AukeBny AHacTacma BanepbeBHa, npenogaBaTesb.

KOHTAKTHbIE IAHHbIE

AukeBuny AHacTacua BanepbeBHa
E-mail: nastassia.yatskevich@gmail.com
Ten.: (+375 44) 550-99-03



(TpouTenbHble MaTepuanbl U TeXHONOMK

BEJIOPYCCKUU HALMOHAJIbHbIN TEXHUYECKUW
YHUBEPCUTET

TEXHONOrA NonyYeHUAa AUCNEPCHLIX MATEPUANOB ANl HAHECEHUA
3ALLMTHBIX MOKPBITUA MHOTOOYHKLMOHANBHOI0 HASHAYEHUA
JINTENHO-METAJUTYPTUMECKAM METO,0M C UCMOIb30BAHUEM
BAKYYMHOW UHAYKLMOHHON NJIABKU

OMUCAHUE PA3PABOTKM

MonyyeHne NOPOLLIKOB KOMMEKCHbIX CUNNLA0B MeTOAOM ApobneHuna n GpakLnMoHNPOBaHMA NNTON TePMO-
HanpsXeHHOW 3aroToBKM AJ1A NOC/eyoLEero HaHeCeHNA 3aLUUTHbIX MOKPbITUI ra30MiIaMeHHbIM HanblIeHNEM.

TEXHUYECKUE MPEMMYLLEECTBA

Bo3moxxHoOCTb nony4vyeHunA COOCTBEHHbIX MOPOLWIKOB AN1A HaHeCeHMA 3alUTHbIX I'IOKprTVIVI MHOFOd)yHKLI,I/IO-
Ha/lbHOro Ha3Ha4eHuA.

OTtka3 ot MMMNopPTa AOPOroCToALLNX NOPOLIKOBbIX MaTepnanos.

OXUAAEMbI PE3YJIBTAT MPUMEHEHUA

PacumpeHme obnactu NnprMeHeHNA 3allTHbIX I'IOKprTI/IIh Na3epHbIM 1 rasonjiaMeHHbIM Harnbl1eHneM.

TEKYLWAA CTAAUA PA3BUTUA
BbinosiHeHa Hay4YHO-MCCNeA0BaTENIbCKAsA UM OMbITHO-KOHCTPYKTOPCKan (TeXHonornyeckas) pabora.
BbinyLeH onbiTHbIN 0bpaseL.
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

NMOTEHUWAJIbHBIE MOTPEBUTEJNIN U/WJTA BAUHTEPECOBAHHbBIE B PASPABOTKE

MpombilneHHble NpeanpuaTUa Pecnybnukn benapycb, Ha KOTOpbIX e
MCMOSb3YIOTCA TEXHONIOTUN HAHECEHVA MOKPbITUIA Pa3IMYHOMO Ha3Ha-
yeHwusn.

PYKOBOAWUTEJ1b PASPABOTKU

LWenHepT BukTtop AnekcaHOpOBMY, CTapLUUN HayYHbIA COTPYOHUK
HUWNInT, BHTY;

Honrun Neonup Metposuy, 3aseaytowmn HAWJIWT, BHTY, kangu-
OaT TeXHNYECKNX HayK;

Cnyuknn AHaTtonuin MpruropbeBuY, BeaywWwmnn HayuHbI COTPYAHUK
HUWIJINT, BHTY, KaHAnAaT TeXHMYECKIMX HayK.

KOHTAKTHbIE JAHHbIE

Honruin NeoHng MetpoBuny

E-mail: metspl@tut.by

Ten.: (+375 29) 653-49-71
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CTpouTenbHble MaTepuanbl 1 TEXHONOMK

OUJINAN BEJIOPYCCKOIo HALMOHAJIbHOTO
TEXHAYECKOIO YHUBEPCUTETA
«HAYYHO-UCCNEAOBATEJIbCKUN
NOJIMTEXHUYECKUN NUHCTUTYT»

KOMMNEKCHAS METOAUKA UCMbITAHWIA CKTEEHHDBIX COEQUHEHUN,
B TOM YUCIE KOMNO3ULINOHHDBIX, HA CONPOTUBNEHUE

PA3PYLIAKOLLIUM HATPY3KAM

ONMUCAHUE PA3SPABOTKA

HoBu3Ha paGOTbI COCTOUT B nccnegosaHmm m paspa-
6oTKe npnHUMnmanbHO HOBOrro nogxoda AnA nposene-
H/A pa3pylaloero KOHTpPOoIA CKNeeHHbIX coenHeHN
C ncnonb3oBaHMemM CTaHOAapPTHOro OﬁOpynOBaHVIﬂ, yco-
BeEPLWEHCTBOBAHHOIO AOMOJIHNATENIbHO NPeasIoKEeHHbIMIN
l'IpI/ICl'IOCO6J'IEHI/IF|MI/I.

MeToa MoXeT ObITb MCNONb30BaH B Pa3fiMYHbIX OTPac-
NAX MAWWHOCTPOEHMNA NPY NoA6ope TUMOB COBMELLEH-
HbIX Pa3HOPOAHbIX MaTePUNanoB, KOTOPble MOTYT CKpen-
NATbCA MPY MOMOLWM aare3vBa 1 (MK) MHbIX CNOCco60B
COeANHeHNA Pa3HOPOAHbIX MaTepuanos, AedeKToCKo-
NUU N aHanu3e MNPOYHOCTHbIX COeAUHEHWI, aHanuse
CBA3YIOLMX NIEMEHTOB MHOFOMEPHbIX KieeHbIX coefn-
HeHui. MeTof xapakTepusyeTca [OCTYNHOCTbIO NOAro-
TaBnMBaeMbix 06pa3LOB Af1A UCMbITaHWA, OTCYTCTBUEM
HeobXOAUMOCTUN KaxAablli pa3 NOAroTaBAMBaTb NOASIOX-
Ky C M3rnbom, cobnofan COOCHOCTb; CO34aHMEM OLHO-
POAHOrOo NONA HaNPAXeHNA B CKIIE@HHOW MHOTOMEPHOW
MOAENN; BO3MOXKHOCTbIO UCMONb30BaTb A1 U3MepeHus
CTaHpapTHOe obopynoBaHue. [JaHHbI MeTof NO3BONAET
NPOBECTU KaYeCTBEHHYIO OLIEHKY MAIOCKOCTHbIX Coefu-
HeHWIA, paboTaloLnX B YCIIOBUAX HArpy»KeHUA NO OfHOM
NNOCKOCTU, He NpuBReKas AOMOIHUTENIbHOIO 060pyao-
BaHUA 1 CHMXaA cebeCcToMMOCTb UCMbITaHNIA.

TEXHWYECKUE NPEMMYLLEECTBA

[laHHaA MeToAuKa MO3BOMIUT PaCIMPUTL M3BECTHbIE
NPOYHOCTHbIE WCMbITAaHUA HEPA3bEMHbIX, B TOM Uucsie
KJ1eeBbIX, COeIMHEHN ANA YNyylleHNs OLeHKN BO3gen-
CTBMSA MPUNOXEHHON CUMbl Ha Nepefayy CABUrOBbIX fe-
bopmaumnin n pedopmaLnii Ha PacTsKEHVIE B KOMIMEKC-
HbIX NCCIefoBaHMAX Mofeneil.
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

B 3

a s}

WcnbiTyemblit 06pa3eL; B cobpaHHOM COCTOAHMIA 11 3aKPENAeHHbIiA B NpUcnocobnexnm
1— obpa3ew uan UCNbITYyeMblii KOMMO3ULMOHHbIA 670K (MHOrOMepHOe KOMMO3ULIMOHHOE COeaMHEHNE);
2 — coepHsAIOLLMIA CNOiA (MCMbITYeMOe (BA3YHOLLME COEMHEHIE); AATe3uB;
3 — Habop 13yyaeMblX KOMMO3MLMOHHbIX INEeMEHTOB;
4 — npucnocobneHme n3 BbICOKONPOUHbIX MaTepuanos;
5 — raiika ana Kpennenua obpasua K ocHacTke

OXXUAAEMbIA PE3YNLTAT NPUMEHEHUA

I'Ipep,nomeHHble MEeTOAUNKN MOryT ObITb MCMNOJSIb30BaHbI AnA OUeHKM NMPOYHOCTHbIX CBOWCTB KJleeBbIX coeaun-
HEHWN NPaKTN4eCcKn nobon ¢OprI (NNOCKOCTHbIE 1 06'beMHbIE), NCNoJib3yeMbIX BO BCEX OTPaC/IAX MallNHO-
CTPOEHNA, a TaKXKe MOTyT OblITb MCMNONb30BaHbI B yLI66HOM npouecce npn noarotToBke cneumnanncTtoB MallMHO-
CTPOUTENIbHOIO N NCNbITaTENbHOIO l'IpO(I)VIﬂFI, a TaKXe o6yqa|ou.u/|xc;=| Nno cNneunanbHOCT CBAPKN 1 POACTBEHHbIX
TEXHONOTUI; afAUTUBHbIE TEXHOOTUMN.

TEKYLLAA CTAAUA PA3BUTUA

BblnonHeHa HayuyHO-MCCIeloBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.
BbinyLeH onbiTHbIN 0bpasel. PaspaboTka BHeapeHa B npon3soacTso. X/[ 4648/21 o1 01.11.2021 1.

CBEIEHUA O NPABOBOW OXPAHE

MonyueH naTeHT Ha M3obpeTeHue no 3asaske N2 201700566 ot 25.10.2017 r. MeToa v nprcnocobneHve ans
WCMNbITAaHWU Ha CABUI MHOTOMEPHbIX COeAVHEHUI U3 KOMMNO3MLMIA NoObIX MaTepranos, obnagatowmx onpege-
naembiM KosdduLmeHToM xecTkocTn // M. J1. KannHnyeHko, B. A. KanuHuueHko, B. A. Kykapeko, A. E. 3ene3sei.
[Hata Bbigaun: 27.11.2020.

NOTEHUWAJIbHBIE MOTPEBUTEJIN U/WJTA SAUHTEPECOBAHHbBIE B PASPABOTKE
MpeacraBuTenn CTPOUTENBHOIO U MALLMHOCTPOUTESIbHOrO KOMIMJIEKCOB.

PYKOBOAUTEJIb PASPABOTKU

KannHnuyeHko Mapus JIbBOBHa, HayuHbi coTpygHUK HUWJT «JluTeliiHble TeXHONOrmMmn», MarmcTp TeXHNYECKNX
HayK.

KOHTAKTHbIE 4AHHDIE

KannHnuyeHko Mapwus JlbBoBHa

E-mail: m.kalinichenko@bntu.by

Ten.: (+375 29) 276-31-56
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(TpouTenbHble MaTepuanbl U TeXHONOMK

METANNUYECKUE CETMEHTHBIE KOMMO3ULUOHHbIE NOALWUMHNKA
CKOJIbKEHNA ANA PABOTbI B MACCUBHbBIX
U TAXENOHATPYXXEHHbIX Y3/IAX TPEHUA

ONMUCAHUE PA3PABOTKA

B HAMIT NTO BHTY pa3spaboTaHbl meTannmyeckue Kom-
MO3ULMOHHbIE MaTepuasbl C MaKpPOreTepOreHHOW CTPYKTY-
pOW Ha OCHOBE MaTPULbl U3 CMIABOB MefW, apMUPOBaHHbIE
XenesoyrnepogmcTbiMi rpaHynamu. [JaHHbln TMN matepu-
anoB NpUMEHAETCA AN1A TAXKENIOHarpy»KeHHbIX Nap TpeHus,
NpYMeHAEMbIX B Pa3fiNYHbIX 061aCcTAX NMPOMbILLIIEHHOCTH.
OfHUM M3 OCHOBHbIX MPEeuMyLLecTB AaHHOro MaTepuana
ABMAETCA BO3MOXHOCTb MPOJOSIXKUTENIbHON PaboTbl B yc-
NOBUAX 3arblIEHHOCTU, MOBbILEHHOW BAAXXHOCTU U BbICO-
Kux Temnepatyp. bnarogapsa BbICOKMM 3KcnyaTaLOHHbIM
CBOWCTBaM OJHVM 13 OCHOBHbIX HalUMX 3aKa3uMKOB CTaso
MwuHunctepcTtBo sHepretukun B nuue OAO «bendHeproPem-
Hanapka» gna oTBeTCTBEHHbIX BasioB TypboarperaToB pas-
NINYHOTO TUMNa Maccor bonee 3 T.

CBolicTBa MaTepuana MOryT BapbMpOBaTbCA UCXOAA U3
TpeboBaHUI 3aKa3urka C MOMOLLb0 noabopa onTuMasb-
HOrO MaTpPWUYHOro coctaBa. Kpome Toro, Mcrnosb3oBaHue
rpaHyn yyryHa B Kauectse apmupyollein dpasbl no3sonsaeT
npv nocnepytllern TepMoobpaboTke NONyYNUTb LUNPOKUIA
CNeKTp WX MUKPOCTPYKTYp. PasnmuHaa MUKpPOCTPYKTypa
apmupytowen ¢dasbl obecneuvBana WUPOKWIA [ManasoH
dU3NKO-MeXaHNYECKMX CBOMCTB U M3HOCOCTOMKOCTU. AHa-
N3 NPOBEAEHHbIX UCMbITaHUI MNOKa3as, YTo NpU yAerbHOM
JasneHun 2,9 Mla obpa3oBaHve Hagpes3a W CXBaTblBa-
HMA MeXay maTtepuanom obpasua M KOHTPTENOM He Ha-
6niofanocb BO BCeM WCCNIelyeMOM [ana3oHe 3HauyeHwul
pV (go 78 MMMa-m/c). MNpu yaenbHom gasnexHumn 7,6 MIa npwm
LOCTUXKEHMM 3HaueHus pV = 50 Mlla-m/c Habnoganocb 06-
pa3oBaHVe LapanuH Ha NMOBEPXHOCTU TPEHUs U ocaxpae-
Hve obpasuoB. [pn yBennueHun yaenbHOro faBneHnsa Ao
10,7 MlMa Habnopanocb cxBaTblBaHE MOBEPXHOCTEN Tpe-
HUA 1 obpa3oBaHMe Hagpe30B MpPU 3HauyeHusax pV Bbiwe
43 MMMa-m/c.

TEXHUYECKUE XAPAKTEPUCTUKW:
TemnepaTtypa akcnayaTaumm — go 450 °C;

CNocobHOCTb pa60TaTb B yCnoBuAX 3anblJIEHHOCTU 1 NO-
BbILLUEHHOW BNa)KHOCTW;

06K N3HOC Napbl TpeHuss — He 6onee 0,1 MMm;

K03 durLMeHT TpeHmA co cmaskon — 0,04-0,06.

TEXHWYECKUE NPEMMYLLEECTBA

MpenmyLlecTBOM NpeanaraeMblx MaTepranoB ABAETCS BO3MOXHOCTb M3rOTOBEHWS U3LeNVsA NPaKTUUeCKn
noboi reomeTpryeckoi GopMbl 1 pasmepa, BKtouas brmeTannnueckre. Hanprmep, MoryT 6bITb M3roTOBJEHDI
HanpaensoLMe PasIMYHOrO Ha3HaUeHNA, YepPBAYHbIE KOJMeCa, BTYIKU, NOALMUMHUKA CKONbXEHNUA U T. A. Mpw
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CTpOI/ITEJ'IbeIe MaTepuabl U TEXHONOTUI

3TOM HeoOXoAVMO OTMETUTb, YTO AaHHbIN TUM MAaTEPMANOB MOXET SKCMIyaTMPOBaTbCA B PALE arpecCUBHbIX
cpef, TakMX Kak BblCOKasA 3amblIEHHOCTb, BbICOKME TemnepaTypbl UAN BNAXKHOCTb 1 Ap., F4e UCNOoNb30BaHue
aHaNorMyHbIX MaTepurasioB He NpPeACTaBAsAeTCA BO3MOXHbIM. TemnepaTypa aKCryaTauum ngenuii 3 paspabo-
TaHHbIX MaTepranos — Ao 450 °C.

OXUOAEMbIA PE3YJIBTAT MPUMEHEHUA

YBenuueHve CPOKOB MEXPEMOHTHbIX VHTEPBANIOB, CHUXKEHME CE6ECTOUMOCTU O6CY>KMBAEMbIX Y3JI0B Tpe-
HUSA.

TEKYLWAA CTAQUA PA3BUTUA

BbinyLeH onbITHLIN obpased.

CBEJEEHUMA O MPABOBOI OXPAHE

MateHT Pecnybnukn benapycb, N°23257. «Cnocob n3rotoBnieHra KOMMO3ULMOHHOTO MaTepuana C MakporeTe-
poreHHom CTpyKTypoit». KannHuuerko B. A., KanvHunuernko M. J1. 30.06.20// AdiubliiHbl 6toneTsHb // Hau. LsHTp
iHTaneKTyan. ynacHacui. — 2020. — N2 6.

PYKOBOAUTEJ1b PA3BPABOTKUA

KanvHuueHnko Bnagncnas Anekcangposuy, 3asegytownii HAUI «MpombiwneHHasa Tennodursmkay, KaHauaat
TeXHNYECKMX HaYK, [OLEHT.

KOHTAKTHbIE JAHHbIE

E-mail: kvlad@bntu.by

Ten.: (+375 29) 760-39-45
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CTpOVITEJ'IbeIe MaTepuabl N TEXHONOTUI

TEXHONOTMU UCNONb30BAHNA 0TX0A0B APEBECUHDI N INCTOBOI0 METANINA
B MAJI03TAXXHOM CTPOMTENbCTBE XUNbIX 1OMOB

ONMMUCAHUE PA3PABOTKHA

TexHonorma npegHasHaueHa ANA CTPOUTENBbCTBA MasIOSTaXKHbIX
XKWNbIX JOMOB, KOTOPbIE COCTOAT 13 MeTa/IMUYEeCKOro HeCyLLero Kap-
Kaca 1 AepeBAHHOro HanonHuTensa (ManoMepHbIX GpeBeH, LWenbl
1 ap.) cteH. [pr 3TOM ANA TUNOBbIX KOHCTPYKLMIA NCNOSb3YHOTCA He-
[leNnoBble 0TXoAbl 6peBeH (Lerbl) U IMCTOBOro MeTaa.

TEXHUYECKUE MPEMMYLLECTBA

Bo3moxkHocTb 6ecdyHAaMeHTHOIN YCTaHOBKM Ha MOBUIbHble 6510-
KU, BO3MOXHOCTb COOPKI-Pa3bopKn JOMOB C Lienblo KX nepebasu-
pOBaHNA, H3KasA CTOMMOCTb, SKONIOTMYHOCTb KOHCTPYKLUN.

OXUAAEMbIA PE3YJIBTAT MPUMEHEHUA

CTpouTeNnbCTBO MPUOOBEKTHBIX MXKUMbIX MOMELLEHUN (06Lexu-
TUIA), VHAVBUAYaNbHbIX KUbIX JOMOB.

TEKYLWAA CTAAQUA PA3BUTUA

BbinonHeHa HayuyHO-MUCCNefoBaTenbCckasa UM OMbITHO-KOHCTPYK-
TOpcKasd (TexHonornyeckas) pabora.

CBEJAEHUA O NPABOBOW OXPAHE

MopaHa 3asABKa Ha n3obpeTeHue.

PYKOBOAUTEJIb PASPABOTKU

Kapnosuu Ceprein JleoHnaoBunY, 3aBegylowWwnin CEKTOPOM, oTaen
Hay4YHO-TeXHMYeCcKol nHopMaLUM U MapKeTHHTa.

KOHTAKTHbIE AAHHbIE
Ten.: (+375 17) 293-95-16
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

MOCTOBOM KPAH

OMUCAHUE PA3PABOTKU

MocToBoW KpaH MOXeT 3aHMMaTb niowagb Ao 1000 m? n obecneum-
BaTb pa3/INyHble TEXHONOrMYECKMe NPOoLEecChl B 3aliMWEHHOM OT aT-
MOChepPHbIX BO3AENCTBUI MPOCTPAHCTBE.

TEXHUYECKUE NPEMMYLLECTBA

Bo3moxHOCTb 6e3dyHAAMEHTHOIM YCTaHOBKM, HU3Kas CTOMMOCTb,
NPOCTON MOHTaXK-AEMOHTaX.

OXWAAEMbI PE3YJITAT MPUMEHEHUA

CTponTenbCcTBO MOOWIbHBIX MPOU3BOACTBEHHBIX 3AaHUN U COOpPY-
YKEHUN.

TEKYLWWAA CTAQUA PA3BUTUA
BbinyLeH onbITHbIN obpased.

CBEJEHMA O NPABOBOW OXPAHE
MopaHa 3aABKa Ha n3obpeTeHue.

PYKOBOZAUTEJIb PASPABOTKU

Kapnosuu Cepreit JleoHMaoBUY, 3aBelyoLLnin CEKTOPOM, OTAEN HayYHO-TEXHMYECKo nHbopMaLmnm n mapke-
TUHra.

KOHTAKTHbIE BAHHbIE
Ten.: (+375 17) 293-95-16
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(TpouTenbHble MaTepuanbl U TeXHONOMK

W3r0TOBJIEHWE JETANEN, KOHCTPYKLMIA B KOMMO3ULIUK
METANN — METAJUL, METAJUT — NNACTUK, METAN — CTEKNO
CMOMOLLbH MNPOLIECCA CKNEUBAHUA AATESUBAMMU,
SAMEHAOILUMU NPOLIECC CBAPKW, KNENKU U T. A.

OMNCAHUE PA3PABOTKM
MoeT NpuMeHATbCA ANA: COeJMHEHNA Pa3HOPOA- /\ |
HbIX MaTepranos, CKIeNBaHNA MHOTOCIIONHbIX KOH- L I -@J

CprKLl,I/IVI, npuknemeBaHMAa ycnnamealowWmx snemeH-
TOB KOHCTPYKUUW; KOHCTPYKTUBHOIO CK/enBaHWUA,
T. €. NU3roTOBJZIEHNA CUNOBbIX KOHCTPYKLWII\;I. { : J\ .-"'

TEXHUYECKUE NMPEMMYLLECTBA 7 i

Ob6ecneyeHne BbICOKOW HAEXHOCTU MPU HU3KOW
CTOMMOCTU 1 BbICOKOV PEMOHTONPUIOQHOCTM.

MpnBnekaTenbHbIN An3aliH, SCTETUYHbIN BUA, He- ; -
BUAVIMAA NINHUSA CKIEeNKN. :

[M6KOCTb AM3aliHa (CoOeaUHEHME Pa3NNYHbIX MaTe-
puanoB, COeAUHeHNEe MUKPOAETanen).

lepmeTun3aLys, 3arnosHeHve nop.

He TpebyeT fOBOAOUHBIX OMNepaLuiA, ONTUMU3UPYET TEXHOMOTMYECKMIA NpoLiecc.
MornowieHne BUGpaLMK 1 LWyma.

TennonsonAauma v 3aeKTPon3onaLus.

BrnbpaLoHHas BbIHOCIMBOCTb COAUHEHNA (paBHOMEpPHOe pacnpefieneHmne Harpy3ku no BCe NoBepPXHO-
cTn).

3alMLLaeT NOBEPXHOCTb OT IEKTPOXUMUYECKO KOPPO3KN.
KomneHcrpyeT TennoBble pacluMpeHis MaTeprasnos.

OXXWUAAEMbIA PE3YNIbTAT NPUMEHEHUA

OkaszaHue yanyr no cKknenke Pa3HOPOAHbIX I'IOBerHOCTEVI. Pa3pa60TKa TEXHONOTUUN CKNenBaHWA geTanen
Pa3nnMYHOro HadHa4yeHuA.

TEKYLLAA CTAAONA PA3BUTUA
BbinonHeHa Hay4Ho-mccneoBaTeNibCcKas UK OMNbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabota.

CBEJAEHMA O MPABOBOW OXPAHE
EBpasunckun nateHT N2 036595 ot 27.11.2020.

PYKOBOAUTEJIb PASPABOTKU

KannHunueHko Mapus JIbBOBHa, MnagaLwwmii HayuHbi cotTpyaHuk HAWIT «JlntenHble TexHonorum» punmana BHTY
«HayuyHo-1ccnenoBaTeNibCKuii MOAUTEXHUYECKUN MHCTUTYT» HAWJT 6ETOHOB 1 CTPOUTENIbHBIX MaTepUasos.

KOHTAKTHbIE AAHHbIE
E-mail: ontim@bntu.by
Ten.: (+375 17) 293-95-16

18



CTpouTenbHble MaTepuanbl 1 TeXHONOMK

NONNCTUPONONBPONEHOBETOHHBIN YTENNUTEND

OMUCAHUE PA3PABOTKU

MonuctnpondunbponeHoOEeTOHHbIN  yTennuTenb
npegHasHayeH Ans TEMOBOW M30OMAUMK Orpaxpia-
IOLMX KOHCTPYKLUUA MpU CTPOUTENbCTBE SHEpPro-
3bbEeKTUBHBIX 3JaHUI 1 coopyxeHuid. Obnapaet
HUW3KOW cpefHen nnoTHocTbio (Mapkn D100...D300),
HW3KOWN TEMJIONPOBOAHOCTbIO MaTepuana (koaddu-
umneHT TennonpoBogHocT — 0,052 BT/mK).

TEXHUYECKUE NMPEMMYLLECTBA

MoHWXeHHaA cpefHAA MIOTHOCTb MO CPABHEHMIO
C OpYyrMMy Pa3HOBMAHOCTAMU SAYEUCTbIX OGETOHOB
(mapka D100...D300), noHMXeHHasA TenionpoBoO-
[HOCTb MaTepurana (Ko3dduumneHT TenonpoBoaHo-
ctm — 0,052 Bt/mK). CtommocTb Ha 30 % Huxe no
CPaBHEHNIO C MPOYNMU SYEUCTbIMU HEeTOHaMK.

I'IpemmymeCTBo TEXHOJIOTIK MOJTy4YeHNA 3aKtoya-
€TCA B BO3MOXXHOCTU BTOPUYHOIO MCMONIb30BaHUA
OTXOAOB MEeHOMONNCTMPOJIa (yl'laKOBKI/I, oTXxon npo-
M3BOACTBA MNUT U3 NMEHONONNCTUPONA, YTUNN3NPY-
eMble OTXOAbl CTPOUTENbHOIo NPon3BoACTBa U T. a.).

BO3MOXXHOCTb MCMONb30BaHKA NOAUCTMPONHGUGPO-
neHo6eToHa B MOHOJIUTHOM 1 COOPHOM CTPOUTESIb-
cTBe.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

OkasaHvie ycnyr no npoeKTUPOBaHWI0 COCTaBOB
nonncTUpondprbponeHobeToOHHOro yTennuTena ans
KOHKPETHbIX BO3BOANMbIX OObEKTOB 1 YCNOBUIA CTPO-
utenbctBa. Pa3paboTka TexHonoruv npor3BOACTBa
yTEeNAuTENs B 3aBOLCKNX YCIIOBUAX N TEXHONOTMN MOHOMUTHOMO CTPOUTESNTbCTBA OrPaXkAatoLLX KOHCTPYKLNIA 13
nonuctupondprnbponeHobeToHa.

nepCI'IEKTI/IBHbIMI/I PbIHKaMW ABJTAKTCA CTPOUTEJIbHbIE NPeEANPUATUA N OpraHM3alnn.

TEKYLLAA CTAQOUA PASBUTUA
Pa3paboTka BHeapeHa B NPOV3BOACTBO.

CBEAEHUA O NPABOBOW OXPAHE

MateHT BY N2 14763 o1 01.07.2009 «CbipbeBan cMeCb LA U3roTOBAEHNA Nerkux NeHOMoMCTUPONOETOHHbIX
nsgenuii» / fanyso O. ., Mopanu M. M., Mopguy M. U., PomaHos 1. B.

PYKOBOAUTEJ1b PA3PABOTKU
BataHoBckuin 3. W., HAWJT 6eTOHOB 1 CTPOWTENbHbIX MaTePUanos, Npodeccop, AOKTOP TEXHNUECKMX HaYK.

KOHTAKTHbIE JAHHbIE
Ten.: (+375 17) 369-75-84, 265-95-87
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(TpouTenbHble MaTepuanbl U TeXHONOMK

MOBU/bHbIN PACTBOPOBETOHHbIN KOMMJIEKC
610YHO-MOAY/IbHON KOMMOHOBKM

ONMMUCAHUE PA3PABOTKHA

Mo6unbHbIN PacTBOPOGETOHHDBIN KOMMIEKC 60yY-
HO-MOAY/IbHOM  KOMMOHOBKM MpefHa3HaueH pAns
NPUroToBNIEHNS GETOHOB, CTPOUTENbHbIX PAaCTBOPOB
N neHobeToHOB. [MpPoU3BOAUTENBHOCTD KOMIJIEK-
ca —10-200 m3/u.

TEXHUYECKUE NMPEUMYLLECTBA

PaspaboTaHHasa KOMMOHOBOYHAs CXeMa KOMIIeKca
NMO3BOJISIET CHN3UTb METaNNIOEMKOCTb KOHCTPYKLIN 11
COKpaTUTb pa3mepbl BCen ycTaHOBKU. Cnctema AByX-
CTyrneHYaToro A031MpPOBaHNA KOMMOHEHTOB MO3BOJISA-
€T NpUroTaBnNBaTh 60Jiee KauyeCTBEHHble OETOHHblIE
cMecu, NpedoTBpaTUTb Mnepepacxon MaTepuanos
1 YBENIMYNTb MPOU3BOANTENBHOCTD.

0
/o

OXXUAAEMbI PE3YNIbTAT NPUMEHEHUA A
v\ /4’,

Pa3paboTaHHbIN PacTBOPOOETOHHbIN KOMMEKC CO- 7 %
NMOCTaBMM MO TEXHUYECKUM XapaKTEPUCTMKAM C Jlyy- :
LWUMK 3apyOeXHbIMY aHanoramu, Npu 3HauYnMTENbHO
MeHbluen cToumocTn (o 60 %) 1 MeHbliel obulein
notpeb6nsaemoit mowHocT (8o 20 %).

TEKYLWWAA CTAANA PA3BUTUA
Pa3paboTka BHeipeHa B NPOW3BOACTBO.

PYKOBOAUTEJIb PASPABOTKU

JleoHoswny C. H., HAJ1 «MpomblwineHHoe 1 rpaxgaH-
CKO€e CTPOUTENbCTBO», NPodeccop, AOKTOP TeEXHUYe-
CKMX HayK.

KOHTAKTHbIE AAHHbIE
Ten.: (+375 17) 369-75-84, 265-95-87
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

JINTAA METANNTNYECKAA OUBPA

OMUCAHUE PA3PABOTKU

B ocHOBY TexHONMOrMY NosyyYeHna MeTananyeckon
nuTon GpMbpbI NONOXKEH CNOCO6 31eKTPOoNIaBKM cra-
BOB C nocneayowymM AUcneprupoBaHnem pacniasa
Ha cneumanbHON ycTaHoBKe. OHa npefcTaBnseT U3
cebna NEKTPOMEXAHNYECKUIA KOMIMIEKC YCTPONCTB U
arperaToB, MO3BONAIOWMIA NPOU3BOAUTb KOHEUHYIO
NPOAYKLMIO HEMOCPEACTBEHHO M3 UCXOQHOWN LIMXTbI
B OfHY CTaguio.

TEXHUYECKUE NMPEMMYLLECTBA

OfHOPOAHbIN rpaHyIOMEeTPUYECKII cOCTaB GpropbI
obecneurBaeTca aBTOKaIMOPOBKOW B Mnpouecce ee
M3roToBneHusi. YLo6oyKnaabpiBaeMoctb Gropbl npu
CMeLIMBaHUN C MaTpuLen KomnosuTa obecneyrBa-
eTca 6e3 UCnonb3oBaHKA creymanbHOro obopyaosa-
HUA ONA YKNagKu.

OXWUAAEMbIV PE3YJIBTAT MPUMEHEHUA

Micnonb3oBaHMe BTOPMUHBIX METASIMYECKUX MaTe-
pviasioB Npw NPOM3BOACTBE Takol GUOPbI CyLLeCTBEH-
HO COKpalLLaeT 3aTpaTbl Ha ee MPOU3BOACTBO.

TEKYLWWAA CTAQOUA PA3BUTUA
BbinyLeH onbITHbIN obpased.

PYKOBOZAUTEJ1b PASPABOTKU

LWewnHepT B. A., 3aBeaytowmin cektopom HUWI «J1n-
TelHble TEXHONOIMW», KaHANAAT TEXHUYECKMX HayK,
[OLEHT.

KOHTAKTHbIE AAHHbIE
Ten.: (+375 17) 296-66-56
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CTpouTenbHble MaTepuanbl 1 TEXHONOMK

YYPEXAEHUE OBPA3OBAHUA
«BPECTCKUN TOCYOAPCTBEHHbIN
TEXHUYECKUN YHUBEPCUTET»

JOOEKTUBHbIE BbICOKOKAYECTBEHHBIE HANPATAKOLLWUE OUBPOBETOHDI
A1 PEMOHTA N YCTPOUCTBA MOKPbITUI NONOB U AOPOXHOT0 MOJIOTHA

ONMUCAHUE PA3PABOTKA

MpumeHeHMe HanpAratouiero MoandULUPOBaHHO- 0
ro $nbpobeToHa C BbICOKOW aaresnell 1 BA3KOCTbIO
BO3MOXHO [J1A BCEX BUAOB PEMOHTHbIX PaboT, B TOM
yncne M AMOYHOTO PeMOHTa AnA acdansTo6eToH-
HbIX MOKPbITUIA, Af1A BETOHMPOBAHMA EMKOCTEN Mo-
BblLEHHON HenpoHuuaemoctn (W20), B TOM uncne
3KCMNyaTnpyemMblX B arpeccnsHbix cpegax. [Nepcnek-
TUBHbIM HaMnpaBeHEeM TaKXKe ABNAETCA YCTPONCTBO
60/1bLIENPONETHBIX MAUTHBIX KOHCTPYKLMIA, B TOM ” sk
yucne JOPOXKHOrO MNOMOTHA. lNpumeHeHne HanpsA- 7:2;’::;
ratouwiero 6asanstodnbpobeToHa AnA YCTPONCTBa
JOPOXHbIX MOKPBITUA MO3BOAAET YBENMNUNTb CPOK
akcnnyataumm go 40-50 neT 3a cyeT NOBblEHHOM
TPELMNHOCTONKOCTA U HEMPOHNLLAEMOCTN.

Suneiinoe pacuiupenue, %

=205y,

wionte, Miia

Cpeonas npounocms wa cocamue, Mila
CPEOHIR HPOUIOCIRE HA PACHAINCCHUE R

JlucnepcHoe apMMpOBaHME LIEMEHTHbIX CUCTEM s s )
6a3abTOBbIM BOJIOKHOM GOPMUPYET XKeCTKUi Npo- st A s
CTPaAHCTBEHHbIN KapKac 3a cueT CBOGO/IHOTO U Xao-

TUUHOTO pacnpefieneHus 3eMeHTapHbIX BOTIOKOH B Tenle KOMMO3MTa, YTO MO3BONAET NPOTUBOCTOATH pa3pylua-
WM HanpAaXeHnAM, NpnBoaALLNM K 06pa3OBaHV|IO CKBO3HbIX N MOBEPXHOCTHbIX TPRELWH.

MepCcneKTUBHBIM HaMPaBeHEM TakKe ABNAETCA AMOYHbINM PEMOHT CyLIECTBYIOLMX achanbTOBETOHHbIX Mo-
KPbITWIA. Bnarofaps CMHepreTMyeckoMy 3dpGeKTy OT OJHOBPEMEHHOIO NCMONb30BaHKA KOMMO3MLIAN PaciMpsio-
Llerocs LieMeHTa BMecTe ¢ 6a3abToBbIM pUBPOBONOKHOM y PEMOHTHOFO COCTaBa NOBbILLEHHAA aAre3us K Cylije-
CTBYIOLLIEMY OCHOBAHMIO, MVHVMM3aLIA PUCKa BO3HUKHOBEHIA TPELLVH, a TAKXKe YCKOPEHHBIN Habop MPOEKTHbIX
XapaKTePUCTUK (AOCTVXeHMe TpebyembiX CBONCTB Ha 3—7 CYTKI B 3aBUCYMOCTM OT Tpe6oBaHMI NPOeKTa).

TEXHUWYECKUE NPEMMYLLEECTBA

Bnaropaps BBefieHNI0 AMCNepPCHOro 6a3anbTOBOro BOMIOKHA YNyULIAeTCA CLENEHME Komec TpaHcnopTa ¢ no-
BEPXHOCTbIO foporn. Hanuume KomneHcaummn ycagku B 6eToHe NpUBOAUT K YBENYEHMWIO PACCTOAHUA MeXay
TemnepaTypHbIM/ WBamMu o 30-60 M NIoC Mexay NoXHbiMU 12-18 M (o 24 M) (B 3aBUCUMOCTY OT SHEproak-
TUBHOCTU NPMMEHAEMOro 6eToHa).

MpriMeHeHne 6a3anbToBOM GLOPbI COBMECTHO C HanpAraowmum LemeHTom (HL) no3BonseT fobuTbcsA He TONbKO
pOCTa NPOYHOCTHBIX XapPaKTEPUCTVK HaMpAraoLWwyx 6ETOHOB (Tak, HA OCHOBAHUM MOJYYEHHbIX OMbITHbIX JAHHDIX,
apmupoBaHne GUOPOBONIOKHOM B KONMUYECTBE 5 % OT MacChl BAXKYLLETO MOBbILIAET 3HAUEHNE NMPOYHOCTM Ha pac-
TSXKEHUe Npuy n3rnbe npumepHo Ha 120 %), HO TakXKe BeAET K MOBbILLEHUIO HENMpPoHMLaemocTy (o W20).

HAYYHO-TEXHUYECKUA YPOBEHb MO OTHOLUEHUIO K NYYLWMM OTEYECTBEHHbIM U 3APYBEX-
HbIM AHAJIOTAM

B Tpa,qVILWIOHHOVI TEXHOJIOTN NOKPbITUE YCTPanBaeTCA eNHOW NEeHTON C nepneHanKynApHbIM apMpPOBaHN-
€M Yepe3 Kaxble 5 M, a 3aTem NPON3BOANTCA Hape3Ka TeMNepaTypPHbIX 1 ,D,Ed)OpMaLWIOHHbIX LBOB B MeCTax
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CTpOI/ITEJ'IbeIe MaTepuabl U TEXHONOTUI

Pe3ynbraTbl 3KCNepuMeHTaNbHbIX nccnegosanum HLL
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apMupoBaHus. NpUHMMan BO BHMMaHUe CBOMCTBO GETOHa Cy»KaTbCA U PaclUMPATbCA B 3aBUCMMOCTLM OT Temrie-
paTyp BHeLUHel cpefpl, B LLeMeHTOOETOHHOM MOKPbLITUW BbIMOJIHEHbI TEeMMepaTypHble nonepeyHble webl. Ana
npegynpexxaeHus NnoaABIeHNa U3BUINCTbIX MPOZOJIbHBIX TPELUH, 06Pa3yoLMXCsA BO BPEMA HArpy3Ku 1 ocag-
KN 3eMJIIHOTO MOJIOTHA, YCTPOEHbl NMPOAOSibHbIE WBbl. VIMEHHO HEOBXOAUMOCTb YCTPOMCTBA TemMmepaTypHO-
nedopMaLMOHHbBIX LWBOB C JOCTAaTOYHON YaCcTOTON 1, KaK ClefiCTBMe, BO3POCLUIas TPYLOEMKOCTb paboT TpebyeT
JanbHellero CoBepLIeHCTBOBAHWA TEXHONIOTUN.

[JaHHas TeXHONOrMA NO3BONAET YYULLUTb XapaKTEPUCTUKIN TPAAULIMOHHbIX LIeMEHTHbIX GETOHOB 3a CYeT BBe-
JEeHNA PaCLIMPAIOLLMXCA MOANPUKATOPOB ANA NOoC/eaytowel KOMNeHcaummn ycagouHblx agepopmauuii n Gprodpbl
INA 3MEHEHVA BA3KOCTW Pa3pyLIeHUs U yiyULlWeHUs NPOYHOCTHBIX NOKasaTenel Ha pacTsKeHue.

Bce 310 obecneumBaet BblCOKMEe MOKasaTeny SKCNayaTaLMOHHON HafileXHOCTM 6eToHa, NnosBonALme, Kak
CNeACTBIE, CHA3UTb MaTePUaNoeMKoCTb, YMEHbLLUTb SHEPro- 1 TPYA03aTPaThbl, 3HAUMTENbHO YBENNYUTL AONTO-
BEYHOCTb, @ TaK»Ke CPOKM MEXPEMOHTHOW SKCMyaTaunm U CHU3UTb SKCMyaTalMOHHbIE Pacxofbl, CBA3aHHbIe
€ GYHKLMOHNPOBaHMEM NOKPbITUI NONOB 1 AOPOT, @ TakXKe C NPOoBefeHNeM PEMOHTHbIX PaboT.

OXUAAEMbIA PE3YNbTAT NPUMEHEHUA

an/IMEHEHI/Ie HanpdArawwero MOAI/Id)VILI,VIpOBaHHOFO 6GeTOHa C BbICOKOW afaresven 1 BA3KOCTbIO BO3MOXKHO AN
BCEX BMOOB PEMOHTHbIX pa60T, B TOM yuncne n AMOYHOro peMoHTa anAa aC¢aJ'IbTO6ETOHHbIX I'IOKprTVIVI, anAa 6eTo-
HNPOBAaHUA €MKOCTel MOBbILLIEHHON HEMPOHNMUAEMOCTU, B TOM HCE SKCMTyaTUPYyEMDbIX B arpeCCUBHbIX Cpefax.
nepCI’IeKTVIBHbIM HanpaBieHneM TakxKe ABNAETCA yCTpOVICTBO 6OJ1bLIJeI'IpOJ'IeTHbIX MJINTHbIX KOHCprKLl,VIVI, B TOM
yncne JOpPOXKHOro NonoTHa.

TEKYLWAA CTAQOUA PA3BUTUA
BbinyLeH onbITHbIN obpased.

NOTEHUWAJIbHbIE MOTPEBUTEJIN U/WJTA SAUHTEPECOBAHHbDIE B PA3PABOTKE
CTpovTenbHble opraHun3aLmmn B cdepe MOHOUTHOMO U JOPOXHOIO CTPOUTENbCTBA.

PYKOBOAUTEJ1b PASPABOTKU

MaBnoBa MHecca MNaBnoBHa, oUeHT Kadenpbl «TeXHONMOrY 6ETOHA 1 CTPOUTENIbHBIX MAaTeEPMANoBy, KaHAUAAT
TEXHNYECKUX HaYK, AOLEHT.

KOHTAKTHbIE AHHbIE

E-mail: pavlinna@tut.by
Ten.: (+375 29) 720-39-61
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CTpouTenbHble MaTepuanbl 1 TEXHONOMK

MEXITOCYAAPCTBEHHOE OBPA3OBATEJIbHOE
YYPEXAEHUE BbICLUEFO ObPA3OBAHUA
«BEJIOPYCCKO-POCCUNCKU YHUBEPCUTET»

KOMMO3ULUOHHBIA HECYLLLMIA INEMEHT CTPOUTENbHbIX KOHCTPYKLINHA

ONMUCAHUE PA3SPABOTKA

KOMNO3MLMOHHBIN HECYLLUNIA 31IeMEHT CTPOUTeNbHbIX KOHCTPYKUMI (KHICK) — KoMno3umumoHHaa CTPYKTypa,
B KOTOPOW 06EANHAIOTCA OfHA UKW ABE Pa3HOBUAHOCTM 6ETOHa, CTepKHEBasA apmaTypa 1 CTallbHON JIMCTOBOA
npokat. OCHOBHOW KOHCTPYKTUBHbIV dN1eMeHT — CTaJibHadA CBapHasA COCTaBAOLanA, KOTopasA BK/OYaeT meTal-
NYecKyto 0605I0UKY ¥ MPUBAPEHHDBIE K HEI YTIPOUYHAIOLLME SIEMEHTDI.
Ha ocHoBe KH3CK MoXHO co3aaBaTh AONTOBEUHble, abCOIOTHO repMeTUYHbIe MANTbI 1 060104KM ¢ 6eToHamu
pasnunuHbIX TpebyeMblx CBOVCTB Ha HAPYXKHOW 1 BHYTPEHHE NOBEPXHOCTAX KOHCTPYKLIMN:
+ MOA3eMHble, MOABOAHbIE U N30TEPMUYECK/e pe3epByapbl;
+ KONNeKTOpbI, 6aLliHK, rpagnpHu, AbIMOBbIE TPYObI;
+ CBan-000JI04KU, OMYCKHbIE KONOALbI;
+ CTeHOBble MaHenu, NepeKkpbITUA MPOMbILLIIEHHbIX U FPaXXAaHCKUX 34aHNNA.

TEXHUYECKUE NMPEMMYLLECTBA
WNcnonb3osaHre KHICK no3sonseT co3gaBatb S3KONOrMYecky 6e3onacHble, 4ONTOBeYHble, abCOMIOTHO repme-
TUYHbIE MANTbI 1 060NIOUKM C BETOHAMUM Pa3NUYHbIX TpebyeMblX CBOMNCTB 1 C PErynnpyeMbiM TEMMEPATyPHbIM
COCTOAHMEM KOHCTPYKLMN.
Ob6ecneuymBaeTCs BbICOKOKaUeCTBEHHOE CLEMIEHNE METASINIMYECKOTO HACTMMa C MOHONIUTHBIM 3anofHUTENEM.
KoHcTpyKumoHHble maTepuanbl KHICK B MakcManbHOWM CTeneHn B3aMMHO KOMMEHCHPYIOT CBOM MPUHLMMK-
aNnbHble HeJoCTaTKN.
BO3MOXHO MprMEHEHVe MOAY/IbHOTO MPUHLMMNA CO3AaHUA NPOCTPaHCTBEHHbIX dopm 13 KHICK. KoHcTpyk-
L1n Ha ocHoBe KHIOCK:
+ 0651afaloT BbICOKON Hecyllel CoCOBHOCTbIO;
+ obecneyrBaloT BbICOKUI YPOBEHb SKOTOMMUYECKON 3alLMTbl OKpY»KaloLLen cpefbl.
SKoHoMUYecKnin 3bdekT oT npumeHeHnsa KHICK Ha nyTtenposopge coctasnseT 10-15 Toic. gonn. CLUA Ha ogHy
nonocy ABuxeHna gnnHon 100 m.
Ncnonb3oBaHne KHICK B Hecywmx KOHCTPYKLMAX MOCTOBOrO MOMOTHa aBTOAOPOXHOro MyTenpoBoda
no3BONNNO:

« MOBbICUTb CPOK SKCMyaTauum B 1,5 pasa;

+ CHUW3UTb TPYAOEMKOCTb 1 CTOUMOCTb CTPOUTENbCTBA;

- obecneunTb 6onee 6e3onacHbI NPoLECC BefeHUs paboT Haf Kee3HOLOPOXKHbIMY MY TAMY;

« BECTU paboTbl NP NoObIX MOTrOAHbBIX YCNIOBUAX, B TOM YMCIE 1 B 3MMHUIA NEpUOA, (COKpaLLeHre CPOKOB
CTpOUTENbCTBA);

+ YMEHbLUWTb MO CPABHEHWUIO C TUMOBbIMY »KeNle306eTOHHbIMY KOHCTPYKLUAMUN CTPOUTENBbHYIO BbICOTY
NPOJIETHBIX CTPOEHWA.

OXUAAEMbI PE3YJIbTAT NPUMEHEHUA
MocTocTpoeHme: Bo3BefeHNe NPONETHbIX CTPOEHMI MOCTOB.
Pe3epByapocTpoeHme: CTPOUTENbCTBO Pe3epBYyapoB A1 XPaHEHNA OTXOA0B, TEXHOMOrMYECKNX EMKOCTEN.
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

PeKOHCprKLl,VIﬂZ npwv 3aMeHe NINT MeXAY3TaXHOro nepekpbiThA U NANT NOKPbITUA; HOBOE CTPOUTENIbCTBO:
BO3BefieHMe 6anokK »kene3o06eTOHHOro KapKaca 1 niamT nepeKkpbITus.

CTpounTenbCcTBO 06EKTOB, MMEILMX MOBbILEHHbIE TPeOOBaHUA K HecyLlell CNoCO6HOCTU, SKOMOMMUYHOCTH,
repmeTnyHocTn: ctpontenbcteo ASC, MPC K T. 4.
TEKYLLAA CTAOQUA PA3BUTUA

BbinosiHeHa HayuHO-MCCeoBaTeNIbCKas WIIN OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora. Paspa-
60TKa BHeIpeHa B NPOV3BOACTBO.

KyameHko, /. M. MepcnekTnBbl pa3BUTUA CTPOUTENbHBIX KOHCTPYKLMIA MHXKEHEPHbIX COOPYXKEHWIN: MOHOTpa-
dua / N. M. KyameHko, B. M. ®pupakuH. — Morunes: benopyc.-Poc. yH-1,2017. — 171 c.: un.
CBEZEHUA O NPABOBOW OXPAHE

1. MateHT PO N2 2181406 Ha n3obpeteHue / OpugkmH B. M., Hocapes A. B., KyameHnko U. M, Masniok C. K.,
CemeHosB A. B., Monkosckuin B. A.,, ®unateHkos A. A. — Ony6nukoBaH 20.04.2002, 6ionneteHb N2 11, nproputeT
€29.07.1997.

2. MateHT PB N2 4082 Ha u3obpeteHue / OpugkuH B. M., Hocapes A. B., KyameHko U. M., Maentok C. K., Ceme-

HoB A. B., NMonkoBckuii B. A., QunateHkoB A. A. — 3aperucTpurpoBaH B locya. peectpe n306p. 29.07.1997. BoigaH
29.06.2001.

MOTEHUWAJIbHbIE MOTPEBUTEN U/WTN 3AUHTEPECOBAHHDIE B PA3BPABOTKE

OpraHuzauum 1 npegnpuatia B Pecnybnuke benapycb 1 3a py6exxom, 3aHUMatloLWwmeca NpoeKkTpoBaHUEM,
NPOU3BOACTBOM N PEMOHTOM KOHCTPYKLUIN 1 COOPYKEHUI.

PYKOBOAUTEJIb PASPABOTKU
Ky3meHko Mropb Munxannosuy, KaHAUAAT TEXHUYECKNX HAYK, AOLIEHT.

KOHTAKTHbIE AAHHbIE
E-mail: kuzmenko_im43@mail.ru
Ten.: (+375 29) 365-90-16
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KOMMO3ULUOHHbIE MATEPUANDI U CYXUE OTAENOYHDIE CMECU
U3 0TX010B MNPON3BOACTBA

ONMMUCAHUE PA3PABOTKHA

Cyxwvie OTAeNIouHble CMeCK COCTOAT 13 3ePeH HamNoNMHUTENS OLHOW MW HECKONBbKUX GpaKkuuii 1 nurmeHTa (npu
HeobXxoaMmocCTL).

KomMno3numoHHbIN MaTepuran npenctaBnAaeT cobori rOTOBYIO CMeCb, COCTOALLYIO N3 MUHEPAJIbHbIX HAaNONMHNTE-
nen, NINrMeHTa n NOoNMMEPHOro CBA3sytoLero.

MoKpbITriE U3 MUHEPANbHOM CMeCU HEMPO3pPaYyHOe, MOXET UMETb Pa3fMyHYo TONWMUHY (OT 1 A0 3 MM) 1 Mo-
3TOMY CMOCOOHO CKpbIBaTb HeboMblUMe fedeKTbl OCHOBAHMS.

Ob6ecneunBaeT 3alWNUTHYIO, AEKOPATUBHYIO GYHKLUN ON1A KUPMUYHBIX, GETOHHBIX, KaMEHHbIX, AepPeBAHHbIX,
FMNCOKAPTOHHBIX U APYroro Buaa CTeH.

TEXHUYECKUE NMPEUMYLLECTBA

OTgenouHble cMecu 13 oTxofoB NpoussoacTs (OMuC) He yCTynatoT OTeUeCTBEHHBIM 1 3apyOeXKHbIM aHaso-
ram, a CTOMMOCTb B 2 1 6oriee pa3a Huke. CpaBHUTENbHbIE XapaKTepPUCTUKM NPUBELEHDI B TabnuLe.

HanmeHoBaHMe nokasaTtensa OMuC Bayramix CeHappxuben BOJIAPC
ABresn K 0cHoBaHMio (6eToH, 1,0-1,2 He meHee 0,5 He meHee 0,5 He meHee 0,5
Kupnuy, wWrykatypka), MMNa
BoponornoueHune anZKanmn— 0,6-10 05 He Gonee 0,5 05
NAPHOM MoAcoce, Kr/m
Pacxon kr/m? 2,9-35 3,0-3,5 3,1-3,5 2,8-3,4
Bpems nonumepwusaumu, u 12-24 24-28 24 24
CroumocTb, gonn. CLA / 25 kr 12-20 51 43,5 51,2

OXUAAEMbI PE3YJIbTAT NPUMEHEHMA
BbipaBHMBaHMe CTEH 1 MOTOJIKOB, BbIMOMHEHME 6eCLLOBHbIX MOKPbITAN, BbIMOIHEHNE aKyCTUUYECKUX MOKPbITHI.
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TEKYLWAA CTARUA PA3BUTUA

BbinosiHeHa HayuyHO-MCCIe[oBaTENbCKAA WM OMbITHO-KOHCTPYKTOPCKasA (TexHonormyeckas) pabota. Paspa-
60TKa BHeApeHa B MPOV3BOACTBO.

MNOTEHUWAJNbHBIE MOTPEBUTEJIN /TN SAUHTEPECOBAHHDIE B PA3PABOTKE
OpraHur3auuy CTPoUTeNbHOM OTpac/un, prsnyeckue nuua.

PYKOBOAUTEJIb PA3PABOTKU
CemeHtok Paunca lNMeTpoBHa, cTapwni npenogasatesb.

KOHTAKTHbIE JAHHbIE
Ten.: (+375 29) 740-04-75
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

MOANOULUPOBAHHBIE PE3SNHOBBIE MOKPLITUA

OMUCAHUE PA3PABOTKU

MogaundururpoBaHHble pPe3nHOBbIE MOKPbI-
TUA COCTOAT K3 PE3VHOBOWN KPOLIKM, MOAun-
MEPHOTO CBA3YIOLEro 1 apMupyowmx goba-
BOK.

MogaundururpoBaHHble MOKPbITUSA, COAepKa-
Lvie B CBOEM COCTaBe apMumpytoLme 1o06aBKu,
061apaloT yAaponpoYHOCTbIO MPU OTpULLa-
TeNbHbIX TemrnepaTtypax 3a cYeT apMupoBa-
HUSA KNIeeBOWN NPOC/IONKN 1 MOBbILWEHNA ee
KOre3voHHOW NPOYHOCTY.

MoKpbITMSA Hempo3payHble, MOryT UMEeTb
pasnunynyto TonwmHy (ot 1 go 3 cm).

MPYMEHSAIOTCA Ha AETCKUX U CMOPTUBHbBIX
nnowagKax.

TEXHUYECKUE NPEMMYLLECTBA

Pe3nHoBble NOKPbITNA WNPOKO npume-
HAKTCA ONnA 6J'IaI'OYCTp0IZCTBa OBOPOBbLIX U
CMOPTMBHbIX Naowagok U CYUTAKOTCA TpaB-
Mo6e3onacHbIMY NOKPbITUAMN. BeepeHune
B COCTaB NOKPbITA apMUPYOLWNX ﬂO6aBOK
NO3BOJIAET NOBbICUTb YyAapPOMNMPOYHOCTb Npu
oTpuuUaTeJibHbIX TeMMepaTypax. CpaBHI/ITeJ'Ib-
Hbl€ XapaKTePUCTUKN npmnBeneHbl B Ta6m/|ue.

Bup nokpbiTus (coctaBbl)

HanmeHoBaHue nokasarens pe3uHoBas pe3nHOBas KpollKa, | Pe3sMHOBas KPOLWIKA, | pe3nHOBas KPOoLUKa,
KpoLuKa cBA3yIOLLEe 1 MONUNPO- | CBASYyIOLWEe KOPA | CBA3YIOLEE 1 OTXOAbI
u cBAsyOLlEe nuneHoBasa ¢ubpa n ¢pubpa KOpAHOU HATKN

MnoTHoCTb, r/cm? 0,704 0,635 0,651 0,643
BoponornouieHvie no o6bemy, % 49 6,7 6,2 57
BbicoTa nap,eHVlﬂorpy3a maccom 30 32 31 31
1krnpnt=+18°C
BbicoTa nageHuna rpysa maccomn 18 31 31 30

1 krnpnt=-20°C

OMUAAEMbI PE3YNILTAT NPUMEHEHUA
lMoBbiWeHHaA yaaponpoYHOCTb NPK OTPULaTENbHbIX TeMMepaTypax.

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa HayyHo-uccnefoBaTesibCkas paboTa. BbinyueHbl onbiTHble 06pasubl. Pazpabotka BHegpeHa
B yuebHbIN npovecc.

CBEJAEHUNA O MPABOBOW OXPAHE
MopaaHbl 3asABKM Ha U306pETEHNE.
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CTpOVITEJ'IbeIe MaTepuabl N TEXHONOTUI

NOTEHUWANbHbBIE NOTPEBUTEJTA U/WITN 3AUHTEPECOBAHHDIE B PASPABOTKE
OpraHu3aLum CTPOUTENIbHOW OTPacU, KUMLLHO-KOMMYHaJIbHble NPeanpuaTua, prsnyeckune nuua.

PYKOBOAUTEJIb PASPABOTKU
CemeHtok Paunca lNMeTpoBHa, CTapwnii npenogaBatenb;
JlatyH TaTbsAiHa CepreeBHa, CTapLwmii NnpenofasaTenb.

KOHTAKTHbIE AHHbIE
E-mail: latun_tanyxa@mail.ru
Ten.: (+375 29) 740-04-75
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

YYPEXAEHUE OBPA3OBAHUA
«BEJIOPYCCKUN TOCYAAPCTBEHHDbIN
YHUBEPCUTET TPAHCIOPTA»

TMAPO®OBHbIN COCTAB A1 MPOOUNAKTUYECKON OBPABOTKH
ACOAJIbTOBETOHHBIX MOKPbITUI ABTOMOBWIbHbIX AOPOT

ONMUCAHUE PA3PABOTKU

Ha cocTtosiHne aBTOMOOMIIbHBIX OPOr OKa3blBalOT BVAHME TPAHCMOPTHbIE HArPY3KM 1 MOFrOAHO-KMMaTye-
ckune dakTopbl. Hanbonee HebnaronpusTHOe BO3AeNCTBYE NPOM3BOANT YMEPEHHO KOHTVHEHTAsIbHbIN KNMMAT
C aTNaHTMYECKMMM LMKNOHaMU (BNaXkHaA 3MMa, YacTble nepenagbl Temnepatyp). [py 3ToM noBbileHne Bna-
rocogep»kaHus achanbTo6eTOHa 1 3HAUMTENbHOE KONMUYECTBO NepexofoB TemnepaTypbl yepes 0 °C npusogut
K YBENMYEHUIO pa3pyLuatoLLero BO3eNCTBMA Ha MOKPbITME.

CrapeHune BUTYMHbIX BAXKYLLMX, @ TaKKe BO3[eNCTBMe BOAbI, MPOHUKaOLLEN B NOpbl MaTepuana, B TOM uuncie
N B NYCTOTbl MOMEKYNAPHOW pelleTKn 6rTyma, NPUBOANT K OTCIIaUBaHUIO BAXKYLLETO OT NMOBEPXHOCTU Le6Hs.
Mpwu 3TOM NponcxoanT ruapaTaLmsa o6beMHOro 6uTyma 1 paspyLueHre NoNsAPHbIX CBA3eN B CTPYKType acdanb-
TobeToHa. Takne [ecTpyKTMBHbIe NMPOLIEeCChl, a TakKe BO3AENCTBME KOMleC TPAHCMOPTHbIX CPeAcTB 0bycnaBnu-
BalOT TPELMHOO6pa3oBaHMe 1 BbIHOC 13 MOBEPXHOCTHOIO CJ10st MEJIKMX YacTuL, MaTepurana. B nocnegctenm ato
NPUBOANT K MHTEHCUPMKALMM NpOoLiecca pPaspyLLEHIA 1 NOABEHNIO AMOYHOCTY Ha MOKPbITUN.

MoBblWEeHNe KauecTBa 1 JOSITOBEYHOCTU JOPOXKHbBIX MOKPBITUIA MOXET ObITb AOCTUFHYTO NP pacnpeseneHnm
rmapodobHOro cocTaBa AnsA NPodunakTNIeckon obpaboTKn achanbTOOETOHHbBIX NMOKPbITUA aBTOMOOUIIbHBIX
[l0pOr, MO3BONALLETNO:

+ CO3[aTb Ha MOBEPXHOCTY, @ TaKKe B TpelyyHax U nopax acdansTo6eTOHHbIX MOKPLITUIA 3aLWMTHOrO
BOLOOTTasIK/BAIOLLEro Clos;
+ CHV3WTb BOJOHACHILLEHME MaTepMasna NOKPbITUSRA;
+ MOBbICUTb MOPO30CTOMKOCTb MaTepmasna NoKpbITURA;
+ MOBbICUTb KOIGPULMEHT CLeneHNA C Konecamm TPaHCMOPTHbIX CPefCTB;
+ pacwmputb 06MacTb NPUMEHEHMS OTXOAO0B HeDTAHOWM MPOMbILLIEHHOCTY, a TakKe 00pasylowumxca
B cPepe Npon3BOACTBA U NOTPEONEHUS.
[lns QOCTUKEHUS NOCTaBEHHBIX Lieniei rngpodobHbIf cocTaB Afis NpoduiakTnyecko o6paboTku acdanbTo-
GETOHHBIX MOKPbITUN aBTOMOOUIbHBIX OPOT BKITIOYAET B Ce0s:
« HedTewnam (oTxoabl nepepaboTkn HedTn), cogepKaLnii Kayyyk — 50-80 %;
« OpraHnyYyecKni pacteoputenb — 5-7 %;
« MUHepanbHbI HanonHuTeNb — 8-16 %;
« rngpodoburzatop — 7-27 %.
PacnpegneneHvie coctaBa no NOKpbITVIIO aBTOMOOWIIBHON AOPOr NPOU3BOANUTCA aBTOMY4POHATOPOM.
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Tabnuua 1

CpaBHUTeNbHbI aHaNN3 3KCNTyaTauNOHHbIX XapaKTepUCTUK acdanbTrob6eToHa

Mokasartennb Yuctbin achanbTo6eTOH O6paboTaHHbIl achanbTo6eTOH
Boponornoiuexwne, % 0,02 0,008-0,012
KoadpdurumeHT MOpo30CTONKOCTM 0,84 0,94-0,96
KoadbdunumeHT cuenneHms 0,52 0,54-0,56

Tabnuua 2

CTOMMOCTb MaTepuanoB s 06paboTKu AOPOXKHOro NOKPbITUA

MoBepxHocTHas o6pa6oTka

O6paboTka npopunakTMyecKum

HanmeHoBaHMe NOKpbITUA COCTaBOM
norpe6HocTb CTOMMOCTb norpe6HocTb CTOMMOCTb
LllebeHb ppakuymm 10-15 mm 11,5 kr/m? 10,0 gponn. CLLIA /T - -
SMynbcna GUTYMHaA KaTMOHHasA 0,85 n/m? 325,0 ponn. ClLIA /T - -

OTxofbl nepepaboTky HepTH - - 0,52 n/m? 10,0 ponn. CLLWA /T
OpraHuyecKkuin pactBoputesnb - - 0,05 n/m? 660,0 ponn. CLWA /T
MuHepanbHbI HaNONHUTENb 0,15 Kr/m? 20,0 ponn. CWWA /T
Tmppodpobusatop - - 0,03 n/m? 3300,0 gonn. CLWA /T

0,39 ponn. CLLA / m? 0,14 nonn. CLWA / m?

O6Lwyue 3aTpaTbl Ha MaTepuranbl

TEXHWYECKUE NPEMMYLLEECTBA

B HacToAwee Bpema B Pecnybnuke benapycb BbINONHAIOTCA CleaytoLive 3alMTHble NOKPbITHA: MOBEPXHOCT-
HasA 0bpaboTKa, NpefcTaBnALWan cobon pacnpefeneHme BAXyLero 1 WwebHA No NoBePXHOCTM aBTOMOOUb-
How foporu cornacHo P[] 0219.1.07-2002, yknazka xonofgHow nuton achanbtobeToHHOM cmecn cornacHo CTh
2036, yCTPONCTBO TOHKOCNIOMHOMO achanbTo6eTOHHOMO NOKPLITHA MO TexHonorum «<Hosauuny» B COOTBETCTBUU
c P 0219.1.09-99. Hanbonee pacnpocTpaHeHHOI ABNAETCA MOBEPXHOCTHaA 06paboTKa, ncnosnb3yoLasn Kybo-
BUAHBIN WebeHb dpakummn 5-10 1 10-15 MM 1 BUTYMHYIO SMYNbCUIO B KaUeCTBE BAXKYLLEro, KOTOPas BbINOJHA-
eTcAa B obbemax okono 1500 KM B Kaxon 065acTy ctpaHbl. OCHOBHbIMY HeJOCTaTKaMM JaHHbIX TEXHONOMMIA
ABMAIOTCA YYBCTBUTENBHOCTb K BHEWHVM $aKTopam (B YaCTHOCTM HEBO3MOXKHOCTb MPOU3BOACTBA PaboT npwu
Temnepatype Huxe +5 °C), AAnUTENbHbIN CPOK OrPaHNYEHUA ABUMKEHMA MO CBEXEYSIOMKEHHOMY CJI0H0, BblCOKas
CTOMMOCTb paboT.

B Tabnuuax 3, 4 npeacTaBneHO CpaBHEHWE CTOMMOCTY NPUMEHAEMbIX MaTEPMANoB N KaueCTBEHHOE CpaBHe-
HVe TEXHONIOMMUYECKUX NPOLIECCOB NpeasiaraeMoi npodunakTnieckor 06paboTky U Hanbonee pacnpocTpaHeH-
HOW NOBEPXHOCTHOM 06paboTKK, BbiNOMHAEMON cornacHo Pl 0219.1.07-2002.
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Tabnuua 3

CpaBHUTeNbHasA CTOMMOCTb MaTepurasnoB A/ YCTPOICTBa MOBEPXHOCTHON

06paboTKN AOPOIKHOIO NOKPbITUA

NoBepxHocTHaA o6paboTka MpodunakTnyeckas o6paboTka
HaumeHoBaumne noKpbitTua no P 0219.1.07-2002 npepnaraemMmbiMm cnoco6om
noTpe6HOCTb CTOMMOCTb noTpe6HoOCTb CTOMIMOCTb
LLle6beHb Pppakuymm 10-15 mm 15,97 py6./T
11,5 Kr/m? (cornacHo ueHam - -
PYN «paHnT»)
SMmynbcna 6UTymHas 519,25 py6./T
KaTnoHHas JbK-b-65 0,85 n/m? (cornacHo ueHam - -
OAO «Mo3bipcknin HIM3»)
OTxopbl HepTenepepaboTKm
- - 0,67 n/m? -
OpraHunyeckunin pactBopu- 1125,98 py6./T
Tenb (KepocuH) - - 0,15 n/m*  |(cornacHo ueHam OAO «Mo-
3bIpckmin HM3»)
Mmapodobusatop
(NoBEePXHOCTHO aKTVBHas - - 0,03 n/m? 5000 py6./T
nobaska)
Obume 3atpare 0,63 py6./m? 0,32 py6./m?
Ha MaTepuanbl
Tabnuua 4

CpaBHUTeNbHasA XapaKTepUCTMKa TEXHOIOrMYeCKUX NPOLeCcCOB, OCYLLIeCTBAAEMbIX
npu pacnpepeneHnv NpodunakTMYeckoro coctaBa Ha NOBePXHOCTb aBTOMOGUbHOI Aoporu

HanmeHoBaHMe TeXHONOrMYeCKNX MoBepxHocTHas o6paboTKa MpodunakTnueckas obpaborka
npoweccos nokpbiTua no P4 0219.1.07-2002 npegnaraeMmbiMm cnoco6om

OuuncTKa pemMoHTpyemon + +
NOBEPXHOCTY OT NbIAN U rPA3MN

PacnpepeneHmne BaxyLiero + +
PacnpepneneHue webHA + _
YnnoTHeHne ynoxeHHOro cnos + -
Y60pKa He3aKpenuaLuerocs webHs + -

TakuM 06pa3om, CTOMMOCTb MaTeprasnioB Ans NpodunakTnyeckor o6paboTkm NpeasiaraemMmbiM ruapodo6HbIM
COCTaBOM HUXeE, YEM Y TPAAULIMOHHOTO cnocoba, B 2 pasa.

OXXUAAEMbIA PE3YNbTAT NPUMEHEHUA

Peanusauna npoeKkTta cnoco6CTByeT pelleHmnio npobnem pecypcocbepekeHnsa n oxpaHbl OKpy»KatoLen cpe-
Obl, MOCKOJIbKY MPOAYKLMA, MIaHMPYeMasn K OCBOEHNIO (COCTaB rMapodo6HbI NpodunakTuieckunin), Npomsso-
OUTCA MOCPEACTBOM MepepaboTKu MPOV3BOACTBEHHbIX OTXOAOB, B YAaCTHOCTM OTXOL4OB HedTenepepaboTKu.
Kpome Toro, npodunaktnyeckas o6pabotka achasnibToGeTOHHOIO MOKPbITVA Pa3paboTaHHbIM COCTABOM MO3BO-
NAeT Npoa/nTb B 1,5 pasa ero Cpok ciy0bl, a Takke NoBbICUTb Ha 10 % Ko3dOULMEHT cLuenneHns C Konecamu
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TPaHCNOPTHbIX cpefcTB. lofoBoN 3KOHOMMYeCKUA 3ddeKT Npu 06paboTke 1 KM aBTOMObUNBbHON foporu IV Tex-
HUYECKON KaTeropuu coctaBnseT 6,52 Toic. gonn. CLA. Mpu ob6pabotke 100 kM — 652,4 Tbic. gonn. CLUA, yto
COOTBETCTBYET CPOKY OKYNaeMocCT 060pyfoBaHMA Ans nonydyeHns npodunakTmyeckoro coctasa 0,7 roga, unm
OfVIH CTPOUTESIbHbIN CE30H.

TEKYLWAA CTAAUA PA3BUTUA

BHeZpeHe B JOPOXKHO-CTPOUTENbHbBIX opraHu3auusax: APCY-149 KMPCYI «fomenbo6ngopcTpom.

SKoHOMUYECKMI dDDEKT OT peanr3zaLum npoekTa: 0bpaboTaHbl jBa yuyacTKa aBTOLOPOr Ha cymmy 6780 py6.

MpriHATO yyacTme B MeXayHaponLHOW BbiCTaBKe 6€30MacHOCTY AOPOXKHOIO ABVXEHMWS U TPAHCMOPTHON UH-
dpacTpykTtypbl Intertraffic Istanbul 2019 (10-12 anpensa 2019 r., r. Crambyn, TypeLkasn Pecny6nuka).

BO3MOXHO NpMMeHeHe cocTaBa AJ1f 06ecnblNMBaHNA FPYHTOBbIX U FPaBUMHBIX MOKPbITUI aBTOAOPOT.

MonyueHbl TexHnyeckme ycnosusa TY BY 192670194.002-2019 «CoctaB ruapodo6Hblii MpodunakTuyecKuii
MPOTEKT-01».

B Liensax NpoaBWKEHWA U peKnambl peann3oBaHHbIX Pa3paboToK B 0611acTy CTPOUTENbCTBA, PEMOHTA U Te-
KyLLEero cofiep>kaHusi aBTOMOBOUIIbHbIX AOPOT Y TPAHCMOPTHBIX KOMMYHUKaLWI, a TakKe NPrBReYeHrs HOBbIX
napTHepoB pa3paboTaH cailT www.novusengineering.by v BbINTONHAETCA ero NPoABUMXKeEHNE.

CBEJEHUNA O MPABOBOW OXPAHE
Pa3paboTka 3almuieHa YeTbipbMs nateHTamu Pecny6nmku benapycs:

1. Tnapodob6HBbIN cocTaB AniA NpodunakTYecko 06paboTKM achaibTOOETOHHbIX MOKPbITUN aBTOMOBUIbHbBIX
pgopor: 3aaska N2 a20180114: MINK7 E 01C 14/24 / 1. N. boukapes, B. B. lNeTpycesny. — N2 a20180114; 3anasn.
23.03.2018.

2. YHUBepcanbHasA MallnHa A1 AMOYHOIO peMOHTa acdanbTo6eTOHHOIO NOKPbITUS aBTOMOOWIbHbBIX JOPOT:
nat. 7817 Pecn. benapycb, MINK7 EO1C 23/09 / . V. boukapes; 3aasutenb [. V. boukapes. — N2 a20020802; 3a-
aBn. 09.10.2002; ony6n. 28.02.2006 // AdiubinHbl 6105, / Hal. U3HTp iHTaneKTyan. ynacHacyi. — 2006. — N2 1. —
c.110.

3. YHuBepcanbHoe yCTPONCTBO A1 TPAaHCNOPTMPOBaHUA, NPUrOTOBIEHNA 1 pacnpefeneHmsa MHOroOKOMMO-
HEHTHBIX KU KNX OPOXHO-CTPOUTENIbHbIX MaTepuranos: nat. 1355 Pecn. benapycb, MIK EO1C 19/00/ . U. Bou-
Kapes; 3anBuTenb [. U. boukapes — N2 u20030391; 3ansn. 11.09.2003; ony6:n. 30.06.2004 // AdivubiiHbl 6to5. /
Hau. usHTp iHTaneKTyan. ynacHacui. — 2004. — N2 2. — C. 281-282.

4. YHrBepcanbHbI pacnpenennTtesib MMHepanbHbIX MaTepuranos: nat. 1524 Pecn. benapycb, MMK EO01C 19/00 /
L. V. boukapes; 3assutenb [1. V. Boukapes. — N2 u20030445; 3as8n. 21.10.2003; ony65. 30.09.2004 // AdiLbiliHbl
6ton. / Haw. UsHTp iHTaneKTyan. ynacHacui. — 2004. — Ne 3. — C. 238-239.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

OpraHuv3auum n npeanpuaTns, 06CnyKmBatoLLme CeTb MeCTHbIX (0611acTHbIX) aBTOMOOUIbHBIX gopor: KMPCYT
«MwnHckobngopcTtpoi», KMPCYM «fomenbobngopctpoi», KIMPCYI «bpectobnaopctpoii», KMPCYM «[pogHoo651-
nopctpoi», KNMPCYM «Butebckobngopctpoii», KNPCYI «<MornneBo6ngopctpoit»; opraHusauum MyuHuctepctsa
TpaHCNopTa U KOMMYHMKALWIA, 06CyXMBaloLme CceTb pecnybnmnKaHCKNX aBTOMOOMbHbBIX OPOT; OpraH13aLmm
1 NPeAnpUATAA KOMMYHasIbHOrO X035MCTBa, 06CNYKMBAOLLME FOPOACK/E JOPOXKHbIE CeTU (YnuLbl).

PYKOBOAUTEJIb PASPABOTKU
Bboukapés Amutpuin Nropesuny, gekaH cTponTenbHOro GakynbreTa, KaHANAAT TEXHUYECKMX HayK, JOLEHT.

KOHTAKTHbIE BAHHbIE
E-mail: bochk_dmitr@mail.ru
Ten.: (+375 44) 789-50-28
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OPTAHU3ALMA NPON3BOACTBA AKTUBUPOBAHHOTO LLIEBHA
U3 TPAHUTHBLIX NOPOA AN AOPOXHO-CTPOUTENbHbIX MATEPUANOB
CNOBbILWEHHON JONTOBEYHOCTBIO

OMUCAHUE PA3PABOTKU

npaKTI/IKa nprMeHeHnA B JOPOXKHOM CTPOUTENIbCTBE aCd)aJ'IbTO6eTOHOB, U,eMEHTO6eTOHOB N SMYNbCNOHHO-
MUHepalbHbIX cmecen, Nony4yeHHbIX Ha TpaAMUMOHHDbIX MaTeprasiax, NokKa3blBaeT MX HEBbICOKYIO NONTOBeY-
HOCTb, raBHbIM o6pa30M BCNeACTBUE HU3KOMN KOppO3I/IOHHOI;I yCTOIZ‘—II/IBOCTI/I. OTO OOBACHSETCA Hannumem
p,eq)EKTOB B CTPYKTYpP€E 3TUX MaTepUanoB, KOHLUEHTPUPYIOLWNXCA B 30HE KOHTAaKTa MUHEpPaJibHbIX MaTepnanoB
C BAXYLWMMN BeLwecTBamu. MOAI/Id)I/ILl,I/IpOBaHI/Ie NMOBEPXHOCTN LI.|,€6HF| M necka n3 oTceBoB npO6ﬂeHVIﬂ aKTnBU-
pyrownMn coCctaBaMmm NO3BOJIAET YCTPAHUTb 3TOT HEAOCTATOK U CYLLIeCTBEHHO NOBbLICUTb KaYyeCTBEHHbIE NOKa3a-
TeNn yKa3saHHbIX OPOXHO-CTPOUTEJIbHbIX MaTepraoB.

B HacToAwee Bpems pa3paboTaH cnocob XMmMmnyeckoro moanduumMpoBaHma NOBEPXHOCTN FPAHUTHBIX MaTe-
pranos, NpUMeHAeMbIX AJ15 MPOV3BOACTBA LLEMEHTOOETOHA, CONTAMM NOJIMBASIEHTHbIX METAJIIOB, YTO NO3BONAET
HanaguTb BbIMYCK aKTUBMPOBAHHOTO LWebHsA. Npu mognduumnpoBaHny rpaHTa MOHaMK NOIMBANEHTHbIX MeTar-
nos, Takux Kak Al*, Cr3, Fe*?, Ti**, umelowmmn NOHHbIN paanyc, pasHbin 0,77 A° ona Al n 0,64 A° pna Cr3, n
ob6nafaLWwyMy 3Hepren B3anMogencTena ¢ Keapuem, pasHoln 0,715 n 0,392 3B cooTBETCTBEHHO, MOXHO 3a-
apMMpoBaTb 30HY KOHTaKTa C LIeMEHTHbIM KJfieem Ha rnybuHy 1-2 HM. [Tpn 3TomM NnpefoTBpaLlaeTca packinHu-
BatoLLlee fencTBre BOAbI, obnapatoLert 6onee HN3KONM SHeprmen B3aMmMoaencTensa ¢ MOaNGULMPOBaHHON MNo-
BepxHOCTbo (0,094 1 0,108 3B cooTBeTCTBEHHO). [TPOYHOCTL GETOHA MOXKHO YBENMYKTL B cpefHeM Ha 40-50 %,
a MOpPO30CTOMKOCTb — Ha 30-35 %.

dbdeKTnBHOE ycuneHne afresuoHHOro B3aMoAencTBrA B CUCTEME «MUHEPasbHbI MaTepran — opraHu-
yeckoe BaXKyLLee» SMYNbCUOHHO-MUHEPANbHbBIX CMeCell BO3MOXHO NOCPeCcTBOM 06paboTKY LWebHA BOLHbIMY
pacTBOpamu aHNOHHbIX AB, AencTBME KOTOPbIX NPUBOAUT K BOSHUKHOBEHMIO HA aKTUBUPOBAHHOW NOBEPXHO-
CTW 3NEKTPOHOAOHOPHbIX LIEHTPOB, CMOCOGCTBYIOWMX NMOABNEHUIO OTPULIATENbHBIX 3aPAJ0B, B3aUMOAENCTBY-
IOLLMX C MOMOXKNTENBbHBIMM 3apPAAaMN MONEKYN KaTUOHHOW BUTYMHOI 3MyNbCUM C 06pa3oBaHMEM NPOYHbIX ai-
re3noHHbIX CBA3EN, 1, KaK CNeACTBIME, K YIYULIEHNI0 GU3NKO-MEXaHNYECKNX XapaKTEPUCTUK KOMMO3ULIMIOHHOW
3MYNIbCMOHHO-MUHEPANbHOWN CMecK, NpefAen NPOYHOCTU NPK CKaTUM KoTopon yeennumeaetca B 1,4-1,5 pasa,
MoZynb ocTaTouHou (mnactuyeckon) aedbopmauum npu paspyeHnn — B 1,15-1,20 pasa, a BOAoHacblILleHre
cHmxkaeTca B 1,3-1,4 pasa.

AKTUBUPOBaHHasA MOBEPXHOCTb MPaHKTa CNOCOOHa afcopbupoBaTth coefHEHUA BUTYMa, BKAOYaoWwme rv-
ApokcunbHble (~OH), kapb6oHunbHble (=C=0), kapbokcunbHble (~COOH) n cnoxHoadupHble (-COOR) rpynnbi,
a TaKXke apomMaTtunyecKkme NoNNUMKINYecKre CTPYKTYpbl, UMeloLre a3oT 1 cepy C HeMoAeeHHbIMU dNeKTPOH-
HbIMM MapamMu, KOTopble MOTYT ABAATLCA JOHOPaMU 31eKTPOHOB. AchanbTobeToH Ha OCHOBE MUHEpPanbHbIX
MaTePMaNnoB C aKTUBMPOBAHHOWN MOBEPXHOCTbIO MMeeT Ha 30-40 % Gosnee BbICOKMIA KOIPPULIMEHT ANUTENb-
HOW BOAOCTOMKOCTM B pacTBOPE NPOTUBOroNoJiefHbIX MaTepPUasioB B CPaBHEHUN C TPAAULMOHHbBIM. CHUXKeHne
npoyHocT acdansTobeToHa NPU NepemMeHHOM 3aMOPaXMBaHMM U OTTaMBaHUM 3ameanaeTca B 1,4 pasa.

Llenb npoekTa 3aKnoyaeTcs B OpraHmn3aumy npousBoACcTBa akTUBMPOBAHHOTO WEeOHA U3 rPaHUTHbIX Nopoa
INA [OPOXKHO-CTPOUTENbHbBIX MAaTEPMAOB C MOBbILEHHON 1ONTOBEYHOCTbBIO, Peann3aLunst KoToporo BO3MOXHa
Mpw akTVBaLUW BHOBb 00pa30BaHHOWN NOBEPXHOCTM FPAHUTHOIO MHEPasibHOro MaTepuana HenoCcpeacTBEHHO
B poLecce ero ApobneHus B LeHTPOOeXHO-yaapHON Apobusike (OAHOBPEMEHHO C STUM TaK»Ke BO3MOXHO CHU-
»KeHue 3anblIEHHOCTM BO3AYLWHOWN Cpefbl B 30HE paboTbl APOOMIIKM), a TaKKe NPY MOWKE LeOHs.

TEXHUYECKUE NMPEMMYLLUECTBA

MprMeHeHre akTUBMPOBAHHOIO rPAHUTHOTO LEOHA MO3BONAET YBENNUYUTb NPOYHOCTb AOPOXKHOIO 6eToHa
Ha 40-50 %, a Mopo30ocTonKoCTb — Ha 30-35 %. [Tpegen NpoOYHOCTU NPU CKATUK SMYNIbCUOHHO-MUHEPANIbHOM
cmecn yBennumusaetca B 1,4-1,5 pasa, mofynb ocTaTouyHoON (MnacTmyeckon) gedopmaumy Npu paspyLieHnn —
B 1,15-1,2 pa3a, a BogoHacbileHne cHuxaetcs B 1,3-1,4 pa3a. AcdpansTo6eTOH Ha OCHOBE MUHEpPAsbHbIX Ma-
TepranoB C akTVBMPOBAHHOIN NOBEPXHOCTbIO UMeeT Ha 30-40 % 6onee BbICOKUA KOIOPULMEHT AMTENbHON
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CTpOVITEJ'IbeIe MaTepuabl N TEXHONOTUI

BOJOCTOMKOCTM B PacTBOpE MPOTMBOrONONEAHbIX MAaTepuanoB B CPABHEHWM C TPAAULMOHHbLIM. CHUXKeHve
NPOYHOCTUN acdansTo6ETOHA NPU NepemMeHHOM 3aMOPaXKMBaHMM 1 OTTaMBaHUN 3ameanseTca B 1,4 pasa.

OXUAAEMbIA PE3YJIBTAT MPUMEHEHUA

KanuTanbHbli PeMOHT MOKPbITUA, NPV MPOU3BOACTBE KOTOPOro UCMosib3oBaHa acdanbTtobeToHHasa cmech
C aKTUBMPOBAHHbBIMM MUHEPaNbHbIMW MaTepuanamu, HEOOXOAUMO BbIMONHUTL Yepes 7,6 NeT, YTo Npu cyle-
CTBYIOLLEM MEXPEMOHTHOM CPOKe 5 NeT NO3BOoJIAET MPOrHO3MpPOBaTb NOBbILEHWE AONTOBEYHOCTA NOKPbITUA
B 1,5 pa3a. Pacuet no aHanornyHom metoamke AnA 3MynbCUMOHHO-MUHEPASIbHON CMeCn C aKTUBMPOBAHHbIMU
MUHepasnbHbIMM MaTepranaMiy MOKa3blBaET, YTO NPOrHO3HOE NMOBbILIEHME JONTOBEYHOCTI NOKPbITUA COCTaBAA-
eT 1,66 pa3sa.

TEKYLLUAA CTAAUA PA3BUTUA

BbinonHeHa Hay4YHO-uccnenoBatesbCkaa Win OnblITHO-KOHCTPYKTOPCKaA (TexHONOrMyecKas) pa60Ta; Bbiny-
LieHa OnbITHaA NapTUA.

CBEZIEHUA O MPABOBOW OXPAHE
PaspaboTka 3awymiieHa NATbio nateHTamu Pecnybnmkn benapyce:

1. MogundunumpoBaHHaa ropsayas achanbtobeToHHasa cmechk: nat. 12694 Pecn. benapycb MIMK7 C04B 26/26 /
B. M. lWanosanos, A. V. boukapes, A. B. ly6posckuii, A. . HeuuTaino, . A. 3umenuxuH, A. A. ToMonKo; 3asaBu-
Tenb UMMC HAH Benapycu. — N2 a20050420; 3aaBn. 26.04.2005; ony6n. 30.12.2006 // AdiubiiHbl 6ton. / Hau,.
LSHTp iHTaNeKTyan. ynacHacui. — 2006. — N2 6. — C. 14.

2. CNocob pemoHTa JOPOXKHOrO achaibTOOETOHHOrO NMOKPbLITUA 1 YCTPONCTBO AJIA €ro OCyLLEeCTBIIEHUA: NaT.
12995 Pecn. benapycb, MIMK7 EO1C 23/00 / . W. boukapes, fl. H. Koanes, A. |0. UrowknHa; 3aasutens ben.
roc. yH-T TpaHcnopta. — N2 a20061165; 3asien. 23.11.2006; ony6n. 30.06.2008 // AdiubiiiHbl 6101, / Haw,. LaHTp
iHTaneKTyan. ynacHacui. — 2008. — N2 3. — C. 226-227.

3. MoguouumpoBaHHas ropsyas achanstobeToHHas cmech: nat. 15802 Pecn. benapycb, MIMK7 C04B 26/26;
E01C7/00/.N.boukapes, B. M. lLanosanos, E. M. JlanwwuHa; 3assutens UMMCHAH Benapycu. — N2a20091899;
3anB/.30.12.2009, ony6s. 30.08.2011 // AdiubliiHbl 6t05. / Hal,. U3HTp iHT3neKTyan. ynacHacyi. — 2011. — N2 3. —
C.27.

4. Cnocob nonyyeHUs smysibCMOHHO-MHEPaNbHOM cmecu: nat. 14869 Pecn. benapycb, MMNK7 E01C 7/10; CO4L
95/00; / . V1. boukapes, B. M. LLanosanos, E. M. JTanwwHa; 3aasutens UMMC HAH Benapycn. — N2 a20091358;
3anB/. 21.09.2009, ony6n. 30.04.2011 // AdiubliiHbl 6t0n. / Hal,. UaHTp iHTaneKTyan. ynacHacyi. — 2011. — N2 2. —
C. 36.

5. UeHTpobexxHo-ygapHasa fgpobunka: nat. 17495 Pecn. benapycb MIMK7 B02C 13/00 / 3. U1. Boukapes, B. M. LLa-
nosasnos; 3aasutenbs UMMCHAH Benapycu. — N2 a20101347; 3asaBn. 17.09.2010, ony6:. 30.04.2012 // AdiLbliHbI
6ton. / Haw,. UsHTp iHTaneKTyan. ynacHacui. — 2012. — N2 2. — C. 83.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

OpraHuv3auum n npeanpuaTns, 06CnyKmBatoLLme CeTb MeCTHbIX (0611acTHbIX) aBTOMOOUIbHBIX gopor: KMPCYT
«MuHckobngopcTpoi», KMPCYMN «Tomenbobngopctpoity, KIMPCYI «bpectobngopctpoi», KMPCYM «fpogHoobn-
popctpoi», KIMPCYT «Butebckobngopctpoiy, KMPCYM «MornneBobngopcTpoit»; opraHusaumm MmHucTepcTea
TpaHCNopTa U KOMMYHMKALIWIA, 06CyXMBatoLme ceTb pecnybnmnKaHCK1X aBTOMOOMbHbBIX OPOT; OpraH13aLmm
1 NPeAnpUATAA KOMMYHasIbHOrO X035MCTBa, 06CNyKMBaOLLMe FOPOACK/E JOPOXKHbIE CeTU (YnuLibl).

PYKOBOAUTEJIb PASPABOTKU
Bboukapés Amutpuin Nropesuny, gekaH cTponTenbHOro Gakynbreta, KaHANAAT TEXHUYECKMX HayK, JOLEHT.

KOHTAKTHbIE BAHHbIE
E-mail: bochk_dmitr@mail.ru
Ten.: (+375 44) 789-50-28
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CTpouTenbHble MaTepuanbl 1 TeXHONOMK

YYPEXAEHUE OBPA3OBAHUA «NONOLKUN
roCYAAPCTBEHHbIAN YHUBEPCUTET»

«APBEJ1» — BENOPYCCKUM CTEHOBOW MATEPWUAJI HOBOIO MOKOJIEHUS

OMUCAHUE PASPABOTKI

CTeHOBOW MaTeprian HOBOro MoKoneHnsa «Ap-
6en» obnagaeT BbICOKOV MPOYHOCTbIO U HU3KOM
TENNonpPOBOAHOCTLIO, JOCTUTAEMbIX 3@ CUET Ha-
NpaBfeHHON YKNaAKM 3anofiHUTeNa (3anareHTo-
BaHHas aBTOpCKas pa3paboTka). Micnonb3oBaHme
nob6aBku «Apben» (3anaTeHTOBaHHAA aBTopCKas
pa3paboTKa) rapaHTUpPyeT HK3KUe MoKaszaTenu
COPOUMOHHON BNAXXHOCTV 1 TMIPOCKOMUYHOCTY,
uTo 0becrneymBaeT Masoe 3HaYeHne paBHOBEC-
HOW BRa)KHOCTW. DKOHOMMUUYECKOE CpPaBHeHue
PbIHOYHOWN CTOMMOCTU Fa30CUSIMKATHbIX GNOKOB
¢ 6nokamu u3 apbonTa HOBOrO NMOKOJIEHMS MO-
Ka3blBaeT, uUTo Npu nepexofe Ha apbonuNTOBblE
6/IOKM BO3MOXXHO CHIIXKEHMEe cebecTorMocCTm
CTeHOBOro matepuana go 25 %. HoBu3sHa uk-
HOBALMOHHOIO NPOEKTa COCTOUT B pa3paboTke
CbIPbEBOW CMeCH Ansi CTEHOBOIo MaTepuasna Ho-
BOro MoKoneHusi, 3GPeKTUBHON J06aBKU-MOAN-
dukatopa apbonutoBol cmecu, crnocoba Kone-
6aTeNbHOrO YMJIOTHEHMA apOONUTOBON CMeCH,
METOAMKUN  SKCnpecc-oueHKn dddeKTUBHOCTU
[106aBOK B apOONUTOBYIO CMECb U NMOATBEPXKAe-
Ha NAaTEHTHOW 3aLLNTON.

TEXHUYECKUE NPEMMYLLECTBA

Mo OTHOWEHMIO K ApeBecrHe: MoaudULMpo-
BaHHbI apOONNT He MOABEPXKEH THUEHMIO, NOo-
paXeHUto rprUbKaMmn 1 MUKPOOPraHU3MaMu, He
roput, obagaeT ynyyllieHHbIM BO34yX006MeHOM
1 perynaumen BNaxxHOCTN B NOMELLEHUN.

Mo OTHOLLEHNIO K Fa30CUNTMKATHBIM, MEHOOETOHHbBIM GJI0KaM, KUPMMYy, TAXeNoMy 6eToHy: apbonnToBble 6J10-
KW NErko NMoAaJaloTCs MeXaHWYecKon o6paboTke (MUNEHNIO, CBEPSIEHNIO, PYOKE), HAAEXKHO YOEPKUBAIOT Kpe-
neXHble 371eMeHTbl, 06/1afaloT BbICOKVM 3BYKOMOT/OLWEHNEM, MEIOT MOBbILLEHHYIO TPELMHOCTOMKOCTb Mpu
NPEBbILEHNN MAKCMMAbHO JOMYCTMMbIX HArpy3oK, UTo MO3BOJAET 6e3 MNOoBPEeXAeHWU NePeHOCUTb OCaAKu
30aHMs. Mo OTHOLIEHNIO K apboNNTy KOHKYPEHTOB: BbICOKas MPOYHOCTb 1 HM3Kas TeMoNpPoBOAHOCTb GNOKOB,
JOCTWraemble 3a CYET HanpaBfeHHON YKNaKN 3anofiHATENA (3anaTeHToBaHHasA aBTOpCKas pa3paboTtka). Mc-
nonb3oBaHue fobaBKM «Apben» (3anaTeHTOBaHHAsA aBTOPCKas pa3paboTKa) rapaHTpYyeT HU3KME NMoKasaTenu
COPOLIMOHHON BNaXKHOCTY U TMIPOCKOMMUYHOCTU, UTO 06ecreUunBaeT Manoe 3HaueHe PaBHOBECHON BIIAXKHOCTU.
JKOHOMUYECKOE CpaBHEHVE PbIHOYHOM CTOMMOCTM Fa30CUMKATHBIX 6/IOKOB € 6I0KaMm 113 apboniMTa NoKasbl-
BaEeT, UTO NMpu nepexope Ha apOboNNTOBble GTOKM BO3MOXKHO CHUXEHNE Ce6eCTOMMOCTY CTEHOBOrO MaTepuana
[0 25 %. B cOOTBETCTBMM C BbINOMHEHHBIMY PacyeTamu (BU3HeC-MIaH) OKYNnaemMoCTb BIOXKEHHbIX CPefCTB CO-
ctaBut 1,5-2 roga.

35



(TpouTenbHble MaTepuanbl U TeXHONOMK

OXXWUAAEMbI PE3YNITAT NPUMEHEHUA

Co3paHue pabourix MecT (4o 10 MecT Ha ogHY MPOV3BOACTBEHHYIO IMHWIO). /Icnonb3oBaHne apbonmnTa HOBO-
rO NMOKOJIEHWA MO3BOJINT: YTUIM3MPOBATb OTXOAbl AepeB0o0bpabaTbiBalOLMX NPELNPUATUN U KUMNLLHO-KOMMY-
HaNbHbIX XO3AMNCTB, YMEHbLWWTb TEMOMNOTEPY, UTO MPUBOAUT K CHUMKEHMNIO PACXOAa SHEProHocuTeNe Ha oTo-
nneHve 3haHns, yayywmnTb CAaHUTAPHO-TUIMEHNYECKUE YCIIOBUA KUJbIX 1 NMPOU3BOACTBEHHBIX MOMELLEHNI 3a
CUET NPUIMEHEHNA SKOMOMMYECKM YACTOro MaTepurana.

TEKYLLAA CTAQOUA PA3BUTUA
OpraHn30BaHO NPON3BOACTBO apOONMTOBbIX MAUT Ha NPeanpuATA B MUHCKOWN obnacTtu.

CBELEHNA O NPABOBOW OXPAHE

MpaBo CO6CTBEHHOCTU Ha Npefnaraemyto paspaboTKy MPUHAANEXNT yUpexaeHuto o6pasoBaHus «onoukuni
roCyapCTBEHHbIN YHUBEPCUTET.

MaTeHT Ha n3o06peTeHne BY N2 16528 «Cnocob onpeaeneHnsa onTUManbHON 4O3UPOBKM XUMUYECKO [OOaBKN
B 6eTOHe C ApeBeCHbIM 3aMoNHUTENEMY, 3aper. 12.08.2012.

MaTeHT Ha n3obpeTeHre BY N2 17055 «Cnocob ynnoTHeHUs apbonntoBon cmecuy, 3aper. 21.01.2013.

MaTeHT Ha n3obpeteHne BY no 3aaske N2 a20110021 ot 06.01.11 «Cmecb AnA U3roToBsieHUA apbonuTta». —
AdiupInHbl 6t0n. / Hau. LsHTp iHTaneKTyan. ynacHacui. — 2012. — N2 4 (87). — C. 28.

NOTEHUMAJIbHbIE MOTPEBUTENU U/ 3AUHTEPECOBAHHDIE B PA3PABOTKE

MpoayKT opreHTupoBaH Ha cTpaHbl CHI 1 EBponenckoro coto3a. VimeeTca 3aMHTepeCcoBaHHOCTb CO CTOPO-
Hbl paga ¢évpm u3 Poccun n Yexnun. Kpome Toro, MupoBble GbrpMbl-Npou3BoaMTENN NpoayKumnn 13 apbonu-
Ta Durisol (HugepnaHgbl), Duripanel (fepmanus), Velox (Asctpus), Centuryboard (AnoHusa), Faswall (CLLUA),
Lignacite Ltd (Benukobputanusa), OO0 «[Jobponen» (Poccua) n gpyrre moryT 6biTb 3aMHTepecoBaHbl B Npou3-
BOACTBE AaHHOW NpoayKuuu.

PYKOBOAUTEJIb PASPABOTKU
AryokrH Anekcangp Hrkonaesuny, cTapLimin npenoaaBaTenb Kadpeapbl CTPOUTENBbHOMO NPON3BOACTBA.

KOHTAKTHbIE A AHHbIE
E-mail: a.yagubkin@psu.by
Ten.: (+375 214) 53-53-92
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CEPOBETOH — HOBbIA CTPOMTENbHBIN MATEPUAN
HA OCHOBE CEPHOT0 BAMYLUEIO

OMUCAHUE PA3PABOTKU

KOHCTPYKUMOHHbI MaTepuman cepobeToH o06safaer BblCOKOM
MPOYHOCTBIO, MOBbILWEHHON V3HOCOCTOMKOCTbIO, BOAOHEMNPOHMLA-
eMm, YCTOMYMB K arpeccuBHbIX cpedam, obnagaet 6bicTpbiM Habopom
NPOYHOCTM.

O6nacTb NpUMeHeHNs:

+ TpOTyapHas NamTKa nobbix GOpM, pasMepoB, pacLBETOK;

+ GOPAIPHbIE KAMHY;

+ BOJOOTBOAHbIE NOTKY;

+ KOJbLIA KONTOAE3Hble, KPbILIKY;

+ BbICOKOMpPOYHble cBawn, onopbl JII;

+ KOHTeWHepbl A7 BPEMEHHOIO 1 ASINTENbHOIO AeNOHNPOBa-
HVA OTXOLOB.

HoBur3Ha MHHOBALMOHHOIO NPOeKTa COCTOUT B pa3paboTKke KOM-
MO3MLUOHHOIO MaTepurana cepobeToHa, CMoCOB6HOro yaoBNETBO-
pUTb MOTPEBHOCTM permoHa B CTPOUTENbHbIX MaTepuanax u nsge-
NUAX 3aaHHbIX GU3NKO-MEXAaHNYECKUX XapaKTepUCTUK, PELIMTb
BOMPOC 3KONOrMYeCcKo 06CTaHOBKM 3a CYET MCMOMb30BaHNA Cepbl
KaK Mo6oYHOro NpoayKTa HedpTenepepaboTKu.

TEXHUYECKUE NMPEMMYLLECTBA
[llocTomHcTBa NPOV3BOACTBA:

« YTUIM3auusa 31IeMEeHTapHOW Cepbl Kak OTXoAa yrny6neHHom
HepTenepepaboTKy;

+ 3Konormyecku 6GesonacHo, He MPUBOAWUT K 0OpPa3oBaHIO
BPEAHbIX BbIOPOCOB Mpu CO6MOAEeHNM 3aflaHHbIX Temre-
pPaTypPHbIX PEXMMOB, TEXHOMOMMM MPUrOTOBIEHUS CMECU
1 GopmoBaHus;

+ MO3BOJNIAET MONyYaTb M3AENNA BbICOKOTO YPOBHA KauyecTBa
MOBEPXHOCTU, Pa3fINYHbIX LBETOB U HE TOKCUYHbIE B MPO-
Liecce aKcnnyaTaumm.

OCHOBHbI€ KOMMOHEHTbI:

. MOAI/Id)I/ILl,I/IpOBaHHOE CepHOe BAXYLLee;
* MHEPTHble HaNoNHUTEeNN 1 3anoJIHNTENN.

OXWAAEMbI PE3YJILTAT MPUMEHEHUA
Co3faHuve pabounx mecT.

Mcnonb3oBaHve cepobeToHa No3BOSNT:

+ YAOBNETBOPUTb MOTPEGHOCTY PErvoHa B HOBbIX CTPOUTENb-
HbIX MaTepuasnax u u3genusx;

+ CHU3UTb Ce6eCTONMOCTb MAaTEPUANIOB 1 U3LENNI 33 CUET UC-
NoJib30BaHNA MOBOUHbIX NPOAYKTOB HedTenepepaboTKy;

+ CHUW3UTb 3KCMJyaTaLMOHHbIe 3aTpaTbl MOTPebuTens 3a cyer
NOBbILIEHNA KauecTBa 1 JOSITOBEUHOCTU.
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TEKYLWWAA CTAOUA PA3BUTUA
BbinyLueH onbITHbIN 06pa3eL,.

CBEJEH/A O MPABOBOI1 OXPAHE
OdopmnseTca 3asBKa Ha U3obpeTeHve.

MNOTEHUWAJIbHbIE NOTPEBUTENW U/ SAUHTEPECOBAHHbBIE B PASPABOTKE
MpoayKT opueHtTnpoBaH Ha ctpaHbl CHI 1 EBponeickoro coto3a.

PYKOBOAUTEJIb PA3BPABOTKU
JlazoBckas MpuHa BUKTOPOBHA, CTapLivin Nnpenogasatesib Kadenpbl CTPOUTENIbHOMO NMPOU3BOACTBA.
KOHTAKTHbIE JAHHbIE

E-mail: i.lazouskaya@psu.by
Ten.: (+375 33) 677-78-99
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CTEHOBBIE MATEPWAJIbI CMOBbILUEHHBIMW TEMNIOTEXHUYECKUMMU
CBOWCTBAMU HA OCHOBE 3AMONTHUTENEN PACTUTEJIBHOTO MPOUCX0MAEHUS

OMUCAHUE PA3PABOTKU

CyTb nNpoflyKTa COCTOWUT B OpraHu3auuv npousBofCTBa CTe-
HOBbIX G/TOKOB C MCMONb30BaHWEM B KauecTBe 3anoJiHUTeNnemn
MECTHOTO CbipbA. KpynHbIM 3anonHutesiem ABNAETCA CONOMa,
MENKUM — KOCTpa JibHa. B KauecTBe BAXYLLEro ncnonb3yetca
LEMEHTHO-13BEeCTKOBasA KOMMo3nuus. Pa3paboTaHHbIN coCTaB
CTeHOBbIX 6510KOB Mpu nnoTHocT 530 Kr/m® obecrieumBaeT
NPOYHOCTb Ha CxaTtuhe 2,2 MMa, a KoadpduumMeHT TennonpoBoa-
HocTu gocturaet 0,075 Bt/(m-°C) B cyxom cocToAHmN. PacueTHoe
conpoTtuBneHne Tennonepegave 3,2 (m*°C)/BT obecneunsaerca
Npw TONLWMHE HAaPYyXHOM cTeHbl 350 mm. CTeHOBble 6510KM Npeg-
CTaBAsAOT COOON KONMOrMyeckn YMUCTbI MaTepuran Ha OCHOBe
PacTUTENBHOIO CbipbA 1 NpeAHa3HayeHbl Af1s 3arnosIHeHUA Ha-
PY>KHbIX CTEHOBbIX MPOEMOB B KapKaCHbIX 11 MHOTO3TaXKHbIX 3ia-
HUAX 1 BO3BEAEHNA MaNO3TaXKHbIX 3AaHUN.

TEXHUYECKUE NMPEMMYLLUECTBA

MperMyLLecTBO 3aK/ouaeTca B COKPALLEHUN pacxopa MaTte-
Puvana B pe3ynbTaTte YyMeHbleHNA TONWWHDbI Hapy)KHOVI CTeHbI
3a cyeT bosee HM3Koro KoahdurLmeHTa TENTONPOBOAHOCTY 6510-
KOB B CpaBHeHWWN C aHaloramu. CTpOI/ITEJ'IbeIe MaTepuanbl, CO-
NOMA, KOCTpPa NbHa, LIeMEHTHO-13BECTKOBasA KoMno3uuus. MHoe
CoYyeTaHMe KOMMOHEHTOB CMECH Ha OCHOBE PACTUTENbHOrO Cbl-
pbA. KOHKYpeHTOCNocobHas ce6eCcToMMOCTb, HU3Kas TEMIONpPo-
BOAHOCTb, MOBbILLIEHHAA MPOYHOCTb.

OXWAAEMbIA PE3YJIbTAT NPUMEHEHUA
ManosTaxHoe ropoAckoe 1 cenbCckoe CTPOUTENbCTBO.

TEKYLLAA CTAAUA PA3BUTUA

MN3roToBneH onbITHbIN o6pa3eu, CTeHOBOro 6/10Ka Ha OCHOBe pa3pa60TaHHoro MaTepurana, KOTOprVI npowen
HaTypHbI€ NCMNbITaHUA.

CBEAEHUA O NPABOBOV OXPAHE

MonyueH nateHT Pecny6nukmn benapycb Ha n3obpeteHune B HaLMoHanbHOM LieHTpe NHTeNeKTyanbHol cob-
cTBeHHOCTU N2 21884 «CblpbeBan CMeCb A4J1A U3roToBAeHMA apbonnTay.

MOTEHUWAJbHbIE MOTPEBUTENN U/WIN 3AUMHTEPECOBAHHDIE B PASPABOTKE
MpennpuATUs CTPOUTENIbHOM MHAYCTPUN.

PYKOBOAUTEJ1b PASPABOTKU

BakatoBuu AnekcaHap AnekcaHapoBUY, AeKaH UHXEHEPHO-CTPOUTENBHOrO GaKy/bTeTa, KaHANAAT TeEXHUYe-
CKUX HAYK, OLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: a.bakatovich@psu.by
Ten.: (+375 214) 53-60-75, (+375 29) 716-68-78
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CTpouTenbHble MaTepuanbl 1 TEXHONOMK

OEANEPAJIbHOE TOCYAAPCTBEHHOE
BIOOXXETHOE OBPA3OBATEJIbHOE YYPEXOEHUE
BbICLLUErO O6GPA30OBAHUA «CUBUPCKUI
rOCYAAPCTBEHHbIN UHAYCTPUAJIbHbIU
YHUBEPCUTET»

JKCMNEPUMEHTANIbHAAl YCTAHOBKA ANA ONPEAENEHNA OCAAKN NPECC-
NOPOLLKOB B TEXHONOTMN CTPOUTENbHBIX KEPAMUYECKUX MATEPUANOB

ONMUCAHUE PA3PABOTKA

YcTaHOBKa ncnonb3yeTca B cd)epe NPon3BOACTBa CTPOUTENbHbBIX MaTeEPKaNoB 1 NMO3BONAET onpeaennTb Be-
JINYNHY OCafKu Npn ABYCTOPOHHEM CXKaThM NPeCcC-NnoOpPoOLLIKOB C BbICOKOW TOYHOCTbIO B 3alaHHOM AMana3oHe
JaBneHunn. I'Ipep,nomeHHoe ABTOPaMn HOBOE KOHCTPYKTUBHOE pelleHre yCTaHOBKK MO3BOJIAET 3a CHET nprme-
HEHNA BEPXHEro N HMXHero nyaHCOHOB C BO3MOXHOCTbIO nepemMelleHnAa HaBCTpedy pyr Apyry oCcywecTBUTb
OBYCTOPOHHEEe CKaTtne npecc-nopoLlka, 4Tto obecneuymBaeT nony4vyeHue 60s1ee TOUHbIX U AOCTOBEPHbIX AaHHbIX
npun onpegeneHnn ocagku. Pa3smelleHre Ha OI'IOpHOI7I nnuTe N mMmatpuue npecc-d)oprl |/|3mep|/|Tene|7| ocagku
HVXHETO N BE€PXHEro nyaHCOHOB NO3BOJIAET d)I/IKCI/IpOBaTb afieKBaTHble peasibHbIM YCJTOBUAM SKCNEpPUMeEHTalb-
Hbl€ JaHHbIE B HEMPEPbIBHOM peXxnme.

TEXHWYECKUE NPEMMYLLEECTBA

Pa3pa60TaHHaﬂ YCTaHOBKa AnA onpefesieHnAa ocagkm npecc-nopowKoB HeE MMEET aHanoroB M no3BondeT
yCTaHaB/1IMBaTb rpad)vlqecme 3aBUCMOCTN OCafKn mMaTepunalsia OT NpuKnagbiBaeMoro gaBjieHnA B Bae KoOm-
NMPeCCMOHHbIX KPpUBbIX.

OXUOAEMbI PE3YJIBTAT MPUMEHEHUA

OnpepeneHvie napamMeTpOB NPECCOBAHUA B AMana3oHe NiacTuyecknx 1 ynpyrix gebopmauuii, YTo no3sonseT
pa3pabaTbiBaTb TEXHOOMMIO MOMYCYXOro MPECCOBaHMSA KepaMnUecKrx Usgenuii 6e3 TpelmH paccianuBaHus 1 ne-
penpeccoBKU C yUETOM OCOGEHHOCTEN BELLECTBEHHOTO COCTAaBa U TEXHONOMMYECKMX CBOVCTB IMIMHWCTOTO ChIpbS.

TEKYLWAA CTAOUA PA3SBUTUA
BbinonHeHa Hay4HO-MCCNefoBaTeNbCKanA UM OMbITHO-KOHCTPYKTOPCKanA (TeXHonornyeckas) pabota.

CBEJEHUA O MPABOBOW OXPAHE

MateHT Poccuniickon Mepepaumm Ha nonesHyto mogens N2 197144, MIMK U1 GO1N 3/00. YcTaHOBKa, Ana onpe-
JeneHnsa ocaikv Npu ABYCTOPOHHEM CxKaTun npecc-nopowkos / [. B. AkcT, A. t0. Cton6oyuwkuH, O. A. Domu-
Ha. — N2 2019145272; 3aa8n. 25.12.2019; ony6n. 02.04.2020, bron. N2 10.

MNOTEHUWANbHbBIE NOTPEBUTEJTA /W 3AUHTEPECOBAHHDIE B PA3SPABOTKE
3aBofbl MO NPOV3BOACTBY KEPAMMUECKNX CTEHOBbIX MaTepurasos.

PYKOBOAUTEJIb PA3PABOTKU
CronboywkuH AHapeit OpbeBny, Npodeccop, AOKTOP TEXHNYECKNX HAYK, AOLIEHT.

KOHTAKTHbIE JAHHbIE

E-mail: stanyr@list.ru
Ten.: (+7913) 317-01-17
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Construction materials and technologies

EDUCATIONAL INSTITUTION
“BELARUSIAN STATE TECHNOLOGICAL UNIVERSITY”

VIRTUAL REALITY TECHNOLOGY FOR SPATIAL REPRESENTATION AND ENSURING
THE COMPETITIVENESS OF WOOD PROCESSING ENTERPRISES' PRODUCTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The use of VR technologies (Virtual reality, VR, virtual reality) can significantly reduce the time spent on design
activities, as well as radically change the approach in the presentation of the designed products. The main
direction of design development is the introduction of CAD with the development of a three-dimensional
model of the finished product, which reduces the design time and improves the quality of the products. The use
of modern innovative technologies of virtual and augmented reality will strengthen the interaction between
the consumer and the manufacturer and bring these relations to a new qualitative level. The introduction of the
developed systems and software products will help to reduce the duration of product design, reduce the cost
of material resources for the production of prototypes, and increase the competitiveness of domestic products.

Virtual reality technology is a technology of placing the viewer in a virtual environment in real time. Texts,
audio and video effects, filters, 2D and 3D objects can be used as digital information. The possibility of adding
elements of the digital world to the real world opens up broad prospects for using VR technology, for example,
in house construction.

It is an effective tool for visualizing and presenting information. Currently, VR technology is widely used
in manufacturing, science, business and art.
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Construction materials and technologies

TECHNICAL ADVANTAGES

Virtual reality and its elements have great prospects from the point of view of their application in systems
of work with consumers of products, including woodworking enterprises.

Advantages of the technology in relation to the best domestic and foreign analogues:

VR technologies have become widespread in the gaming and entertainment industry, but currently they
are poorly developed in the industry. When solving the problems of the real sector of the economy, there
is no foundation for the integration of interactive content associated with real information objects and devices,
which stretches the decision-making processes of the end consumer over time.

Lack of analogues in the world/Russia.
Similar studies in the field of woodworking have not been conducted in the world/Russia.

EXPECTED RESULT OF APPLICATION

This direction of using information technologies will allow you to create electronic publications (presentations,
catalogs) in the form of virtual and augmented reality and ensure the effective perception of any information
in an interactive mode of interaction. Due to this, the costs of setting up products in production and the terms
of development can be reduced, the terms of product design are reduced, the sale of products is increased,
the economic efficiency of investments is increased.

CURRENT STAGE OF DEVELOPMENT
A demo virtual stage has been prepared, reflecting the capabilities of the technology.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Woodworking and furniture enterprises (production of furniture, mouldings and joinery), educational
institutions, trade organizations.

DEVELOPMENT MANAGER

Aleksey S. Chuykov, Head of the Department of Technology and Design of Wooden Articles, PhD;

Valeria O. Kunevich, Research Associate of Technology and Design of Wooden Articles Department.

CONTACT INFORMATION
E-mail: tidid@belstu.by
Tel.: (+37517) 363-97-41
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MEDIUM-DENSITY FIBERBOARD MDF.N. WITH SPECIAL PROPERTIES
AND FEATURES OF THE ASSESSMENT OF THEIR QUALITY AND SAFETY
IN THE CONDITIONS OF THE MODERN MARKET

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A technology has been developed for producing export-oriented dry-type medium-density MDF fibreboards
for use in wet areas of the MDFE.N type that meet the requirements of EN 622-5-2009 and EN 622-1: 2003. It al-
lowed us to achieve the required European standards of thickness swelling in 24 hours, thickness swelling after
a cyclic test, and the content of free formaldehyde. Sampling of MDF.N. and their quality and safety tests were
carried out in accordance with the requirements of EN 326-1:1994; EN 321:2001, EN 323:1993, EN 322:1993,
EN 317:1993, EN 319:1993, EN 310: 1993, ISO 12460-5.

TECHNICAL ADVANTAGES

The technical level of the materials corresponds to foreign analogues. Currently, medium-density dry-type
fibreboard boards for use in wet areas are not produced in the Republic of Belarus.

Describing the technical advantages, it should be noted that the MDF obtained by this technology has not
only an average density, uniformity of structure, strength (transverse tensile strength after a cyclic test —
0.24 N/mm?) and a surface capable of finishing, but also is additionally characterized by increased moisture
resistance (thickness swelling in 24 hours — 7.5 %; thickness swelling after a cyclic test — 12.9 %) and is
characterized by a stable level of environmental safety (formaldehyde content — 6,8 mg/100 g abs. dry plates),
which allows you to expand the scope of their application by using them in wet areas, for example, interior
decoration of premises and the production of furniture for bathrooms and kitchens.

To achieve these properties, hydrophobizing organosilicon liquids SOFEX-Silicone LLC and high-molecular
organic compounds of natural origin in the form of fermented potato starch, rye and wheat flour.

EXPECTED RESULT OF APPLICATION

Expansion of the range of manufactured wood-fiber boards of the dry production method and the possibility
of using the new material in construction in accordance with the national requirements of the current technical
normative legal acts. The technology of production of special-purpose MDF, which has increased moisture
resistance, will allow creating products focused on export to the EAEU and EU countries.
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CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed; a prototype was released.

INFORMATION ON THE LEGAL PROTECTION

1. Composition for particle board Pat. Rep. Belarus No. 10434, MPK7 B 27N 3/00 / T. V. Solovyova et al. /
applicant Open Joint Stock Company “Vitsebskdrev”. — No. a20060033; application. 13.01.06; publ. 30.04.08. //
Vynakhodstvy. Karysnyya madeli. Pramyslovyya yzory: afitsyny byul. / Nats. tsentr intelektual. ulasnasci, Dzyarzh.
kam. pa navutsi i tehnalogiyah Resp. Belarus. — 2008. — No. 2. — P. 45.

2.Composition for particle board pat. Rep. Belarus No. 11771, IPK7 B27N 3/00/T.V. Solovyova et al. // applicant
Scientific and production cooperative “ISKATEL. — No. a20070967; application. 30.07.07; publ. 30.04.09. //
Vynakhodstvy. Karysnyya madeli. Pramyslovyya yzory: afitsyny byul. / Nats. tsentr intelektual. ulasnasci, Dzarj.
kam. pa navutsi i tehnalogiyah Resp. Belarus. — 2009. — No. 2. — P. 67-68.

3. Composition for chipboard boards Patent for invention No. RU 2561445 C1, IPC B27N3 / 02, C08L97/02 /
Roslyakov Yu. F. et al; applicant Federal State Budgetary Educational Institution of Higher Professional Educa-
tion “Kuban State Technological University”, Application No. 2014116317/13; application no. 22.04.2014; publ.
27.08.2015 / / Inventions. Useful models: official byul. Federal Service for Intellectual Property, Patents and
Trademarks. — Moscow: FPIS, 2015. — No. 24.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises of the woodworking and furniture industry of the Republic of Belarus, the EAEU, the EU.

DEVELOPMENT MANAGER
Kazhamiaka Aliaksandr, Deputy General Director for Producing JSC“Vitebskdrev”;

Dubodelova Yekaterina, PhD (Engineering), Associate Professor, the Department of Woodworking Technology,
Department of Physical and Chemical Methods of Products Certification;

Groshev Ivan, Head of the Central factory laboratory, PhD (Engineering), Associate Professor;
Bozhelko Igor, PhD (Engineering), Associate Professor, Head of the Department of Woodworking Technology.

CONTACT INFORMATION
E-mail: katedubodelova@tut.by
Tel.: (+375 29) 501-43-61
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BSTU BRANCH BELARUS STATE COLLEGE
OF BUILDING MATERIALS INDUSTRY

WASTE-FREE PROCESSING OF GRANITE SCREENING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Granite screening is a co-product
of the process of crushing rock. It is
a natural, environmentally friendly
raw material, which has a whole
set of positive qualities, such as
strength, frost resistance, resistance to
aggressive environment, absence of
clay impurities.

In the proposed innovative project,
we are considering the production
of permanent formwork based on
granite screening.

Permanent formwork is a truly
revolutionary technology for
the construction of low-rise and
high-rise buildings for residential,
administrative, public, economic,
cultural, sports and industrial
purposes.

The technology is based on the principle of children's Lego constructor, where the role of cubes is performed
by hollow blocks of permanent formwork with special grooves, with the help of which they are easily and firmly
connected to each other. Then the blocks are reinforced and filled with concrete. As a result, with minimum time,
effort and money, you get a monolithic reinforced concrete wall made of exclusively environmentally friendly
materials with thermal, acoustic and water insulation on both sides.

« Technical characteristics of the permanent formwork wall:

» thermal conductivity in dry condition is 0.038 W/mK without taking into account exterior and interior
finishes;

« water absorption in 24 h, as a percentage, by volume is no more than 2 %;

« consumption of concrete per T m? of wall is 0.15 m?;

- average consumption of reinforcement 8 mm in diameter is 6.5 kg per 1 m? of the wall;

- fire resistance rating of the wall is 2.5 h.

TECHNICAL ADVANTAGES

The technical advantages of the development include the production of high-density permanent formwork,
which increases the strength and durability of buildings and structures made of it, low cost in comparison with
foreign counterparts.

EXPECTED RESULT OF APPLICATION
Production of high-density permanent formwork.
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CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations and legal entities.

DEVELOPMENT MANAGER
Anastasia Valeryevna Yatskevich, teacher.

CONTACT INFORMATION
E-mail: nastassia.yatskevich@gmail.com
Tel.: (+375 44) 550-99-03

49



Construction materials and technologies

BELARUSIAN NATIONAL TECHNICAL UNIVERSITY

TECHNOLOGY OF OBTAINING DISPERSED MATERIALS FOR THE APPLICATION
OF PROTECTIVE COATINGS FOR MULTIFUNCTIONAL PURPOSES BY
THE FOUNDRY-METALLURGICAL METHOD USING VACUUM INDUCTION MELTING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Preparation of powders of complex silicides by crushing and fractionation of cast thermally stressed billet for
subsequent application of protective coatings by flame spraying.

TECHNICAL ADVANTAGES

The possibility of obtaining your own powders for applying protective coatings. multifunctional purpose.
Refusal to import expensive powder materials.

Expansion of the scope of application of protective coatings by laser and flame spraying.

EXPECTED RESULT OF APPLICATION
Expansion of the scope of application of protective coatings by laser and flame spraying.

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

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises that use coating technologies for various purposes.
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DEVELOPMENT MANAGER

Scheinert Viktor Alexandrovich, Senior Researcher of Cast
technologies laboratory, BNTU;

Dolgi Leonid Petrovich, PhD, head of Cast technologies laboratory,
BNTU;

Slutsky Anatoly Grigoryevich, PhD, Leader Researcher of Cast
technologies laboratory, BNTU.

CONTACT INFORMATION
E-mail: metspl@tut.by
Tel.: (+375 29) 639-30-72
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BNTU BRANCH “RESEARCH POLYTECHNIC
INSTITUTE"

COMPREHENSIVE TEST PROCEDURE FOR GLUED JOINTS, INCLUDING COMPOSITE
ONES, FOR RESISTANCE TO DESTRUCTIVE LOADS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The novelty of the work consists in the research and
development of a fundamentally new approach for ==
conducting destructive testing of glued joints using
standard equipment improved by the additionally
proposed devices.

The method can be used in various branches of
mechanical engineering in the selection of types
of combined heterogeneous materials that can be a
bonded using an adhesive, and (or) other methods
of joining heterogeneous materials, flaw detection /
and analysis of strength joints, analysis of bonding
elements of multidimensional glued joints. The method
is characterized by the availability of the prepared
samples for testing, the absence of the need to prepare
the substrate with a bend each time, observing the
alignment; the creation of a homogeneous stress field
in a glued multidimensional model; the ability to use E
standard equipment for measurement. This method A
allows for a qualitative assessment of planar joints
operating under loading conditions on one plane,
without involving additional equipment and reducing
the cost of testing.
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TECHNICAL ADVANTAGES

This technique will expand the known strength tests
of non-removable, including adhesive joints to improve
the assessment of the impact of the applied force on
the transmission of shear deformations and tensile
deformations in complex model studies.

Puc. 1. llpuHuMNuanbHas cxema UCnbITaTeNbHOTO NPUCMOCobneHus
EXPECTED RESULT OF APPLICATION

The proposed methods can be used to assess the strength properties of adhesive joints of almost any shape
(planar and volumetric) used in all branches of mechanical engineering, and can also be used in the educational
process in the training of specialists in mechanical engineering and testing profile, as well as students in the
specialty of welding and related technologies; additive technologies.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed; development is introduced into
production.
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Puc. 2. UcnbiTyemblii 06pazel; B CO6paHHOM COCTOAHMN 1 3aKpenneHHblil B NpUcnocobneHin
1— obpa3ew uan UCNbITYyeMblii KOMMO3ULMOHHbIA 670K (MHOrOMepHOe KOMMO3ULIMOHHOE COeaMHEHNE);
2 — coepHsAIOLLMIA CNOiA (MCMbITYeMOe (BA3YHOLLME COEMHEHIE); AATe3uB;
3 — Habop 13yyaeMblX KOMMO3MLMOHHbIX INEeMEHTOB;
4 — npucnocobneHme n3 BbICOKONPOUHbIX MaTepuanos;
5 — raiika ana Kpennenua obpasua K ocHacTke

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
materials having a determined stiffness coefficient // M. L. Kalinichenko, U. A. Kalinichenko, V. A. Kukareko, A. E.
Zelezey.

INFORMATION ON THE LEGAL PROTECTION

Eurasian Patent N2 036595, date 27.11.2020.

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

DEVELOPMENT MANAGER
Kalinichenko Maria, Researcher in the Research and Innovation Laboratory of "Cast technologies", MSc.

CONTACT INFORMATION

BNTU Branch “Research Polytechnic Institute”
E-mail: m.kalinichenko@bntu.by

Tel.: (+375 29) 276-31-56
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METAL SEGMENT COMPOSITE PLAIN BEARINGS, FOR USE IN MASSIVE
AND HEAVILY LOADED FRICTION UNITS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

NIIL PTF BNTU developed metal composite materials
with a macroheterogenic 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 BelEnergoRemNaladka
JSC 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 addition, the use of cast iron granules as
a reinforcing phase allows 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 properties and wear
resistance. The analysis of the conducted tests showed that
at a specific pressure of 2.9 MPa, the formation of a cut and
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.

Operating temperature-up to 450 °C.

Ability to work in conditions of dust and high humidity.
Total wear of the friction pair-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 bearings,
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 possible. The operating temperature of products
made of the developed materials is up to 450 °C.

EXPECTED RESULT OF APPLICATION
Increasing the time between repair intervals, reducing the cost of serviced friction units.
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CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Patent of the Republic of Belarus No. 23257
“Method of manufacturing a composite material with
a macroheterogenic structure” / Kalinichenko U. A,
Kalinichenko M. L. 30.06.20 / / 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 bearings in its design.
DEVELOPMENT MANAGER

Kalinichenko Uladzislau, Head of the Research and
Innovation Laboratory of “Industrial Thermophysics’, PhD,
Associate Professor.

CONTACT INFORMATION

BNTU Branch “Research Polytechnic Institute”.
E-mail: kvlad@bntu.by
Phone: (+375 29) 760-39-45
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TECHNOLOGIES FOR WASTE WOOD AND SHEET METAL USING
IN LOW-RISE CONSTRUCTION OF RESIDENTIAL BUILDINGS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology is designated for the construction of low-
rise residential buildings, which consist of a metal load-carrying
framework and wooden filler materials (short length logs, wood
chips, etc.) of walls. At the same time, non-standard waste of logs
(wood chips) and sheet metal is used for standard structures.

TECHNICAL ADVANTAGES

The possibility of foundationless installation on mobile blocks,
the possibility of assembling and dismantling houses in order to
relocate it, low cost, environmental friendliness

EXPECTED RESULT OF APPLICATION

Construction of on-site residential premises (dormitories),
individual residential buildings

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been
completed.

INFORMATION ON THE LEGAL PROTECTION

The application for the patent has been filed.

DEVELOPMENT MANAGER

Sergey Karpovich, Head of the Innovation Transfer Sector,
Department of Scientific-Technical Information and Marketing.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Phone: (+375 17) 293-95-16
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OVERHEAD CRANE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

An overhead crane can occupy an area of up to 1,000 m? and provide
various technological processes in a weather-protected space.

TECHNICAL ADVANTAGES

Possibility of foundationless installation, low cost, easy installation
and dismantling.

EXPECTED RESULT OF APPLICATION
Construction of mobile industrial buildings and structures.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
The application for the patent has been filed.

DEVELOPMENT MANAGER

Sergey Karpovich, Head of the Innovation Transfer Sector, Department of Scientific-Technical Information and
Marketing.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Phone: (+375 17) 293-95-16
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PRODUCTION OF DETAILS, CONSTRUCTIONS IN THE COMPOSITION

OF METAL — METAL, METAL — PLASTIC, METAL — GLASS USING

THE PROCESS OF GLUING ADHESIVES, REPLACING THE PROCESS OF WELDING,
RIVETING, ETC.

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

It can be used for joining dissimilar materials, /\ = A
gluing multilayer structures, gluing reinforcing I'J. -@,
structural elements; structural bonding that means ' | ) S
for construction of load-carrying structure.

TECHNICAL ADVANTAGES ' » |

Providing high reliability at low cost and high Lo
maintainability.

Attractive design, aesthetic appearance, invisible
gluing line.

Design flexibility (connection of different materials, :
connection of micro-details).

Sealing, pore filling.

Doesn't require finishing operations, optimizes the technological process.
Vibration and noise absorption.

Thermal insulation and electrical insulation.

Vibration endurance of the joint (uniform load distribution over the entire surface).
Protects the surface from electrochemical corrosion.

Compensates for thermal expansion of materials.

EXPECTED RESULT OF APPLICATION

Providing services for gluing heterogeneous surfaces. Development of technology for gluing details for
various purposes.

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

INFORMATION ON THE LEGAL PROTECTION
Eurasian Patent No. 036595 of 27.11.2020.

DEVELOPMENT MANAGER

Maria Kalinichenko, Junior Research Scientist, Research and Testing Laboratory of Concrete and Building
Materials, Branch of BNTU “Scientific Research Polytechnic Institute”.

CONTACT INFORMATION
E-mail: ontim@bntu.by
Phone: (+375 17) 293-95-16
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INSULATOR MADE OF POLYSTYRENE AND FIBROFOAM CONCRETE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Insulator made of polystyrene and fibrofoam
concrete is designated for thermal insulation of
enclosing structures in the construction of energy-
efficient buildings and structures. It has a low
average density (grades D100...D0300), low thermal
conductivity of the material (thermal conductivity
coefficient 0.052 W/mK).

TECHNICAL ADVANTAGES

Reduced average density compared to other
varieties of cellular concrete (grade D100...D300),
reduced thermal conductivity of the material
(coefficient of thermal conductivity 0.052 W/mK).
The cost is 30 % lower compared to the other cellular
concrete.

The advantage of the production technology is
the possibility of secondary use of styrofoam waste
(packaging, waste from the production of styrofoam
boards, recyclable construction waste, etc.).
It's possible to use insulator made of polystyrene and
fibrofoam concrete by monolithic and prefabricated
construction.

EXPECTED RESULT OF APPLICATION

Provision of services for the mix proportions of
insulator made of polystyrene and fibrofoam concrete
compositions for specific objects under construction
and construction conditions. Development of
technology for the production of insulation in
the factory and technology for the monolithic
construction of enclosing structures made of polystyrene-fibrfoam concrete.

Construction companies and organizations are promising markets.

CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

The patent BY No. 14763 of 01.07.2009 “Raw material mixture for the manufacture of light polystyrene foam
products’. Authors: Galuzo O. G., Mordich M. M., Mordich M. I., Romanov D. V.

DEVELOPMENT MANAGER
Batianovski E. I, Prof. Dr.-Ing., Research and Testing Laboratory of Concrete and Building Materials.

CONTACT INFORMATION
Phone: (+375 17) 369-75-84, 265-95-87
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MOBILE CONCRETE BATCH COMPLEX OF BLOCK-MODULAR LAYOUT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Mobile concrete batch complex of block-modular
layout is designated for the preparation of concrete,
mortar and foam concrete. The capacity of the
complexis 10-200 m3/h.

TECHNICAL ADVANTAGES

The developed layout scheme of the complex
allows you to reduce the metal consumption of the
structure and reduce the size of the entire installation.
The system of two-stage dosing of components allows
you to prepare higher-quality concrete mixes, prevent
overspending of materials and increase productivity.

EXPECTED RESULT OF APPLICATION

The developed complex is comparable in technical
characteristics to the best foreign analogues, at a
much lower cost (up to 60 %) and a lower total power
consumption (up to 20 %).
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CURRENT STAGE OF DEVELOPMENT
Development is introduced into production.

DEVELOPMENT MANAGER
Leonovich S. N., Prof. Dr.-Ing.

CONTACT INFORMATION
Phone: (+375 17) 369-75-84, 265-95-87
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METAL CASTING FIBER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology for producing metal casting fiber
is based on the method of electric melting of alloys
with subsequent dispersion of the melt on a special
installation. It is an electromechanical complex of
devices and units that allows you to produce the final
products directly from the initial charge in one stage.

TECHNICAL ADVANTAGES

The uniform granulometric composition of the
fiber is provided by auto-calibration during its
manufacture. The workability of the fiber when mixed
with the composite matrix is ensured without the use
of special laying equipment.

EXPECTED RESULT OF APPLICATION

The use of secondary metal materials in the
production of such fibers significantly reduces the
cost of its production.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

DEVELOPMENT MANAGER

Sheinert V. A., Research and Innovation Laboratory
“Foundry Technologies’, Head of the Sector Candidate
of Technical Sciences, Associate Professor.

CONTACT INFORMATION
Phone: (+375 17) 296-66-56
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BREST STATE TECHNICAL UNIVERSITY

EFFECTIVE HIGH QUALITY FIBER REINFORCED CONCRETE FOR RENOVATION
AND INSTALLATION OF FLOOR AND ROAD SURFACES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The use of modified fiber reinforced concrete with .
high adhesion and viscosity is possible for all types
of renovation work including patching of bituminous %"
concrete surfaces, for concreting containers with .
increased impermeability (W20), including those E
operated in aggressive environments. Moreover, 2
a promising direction is the construction of large- o 1+ 5w u =
span slab structures including the roadbed. The
use of asalt-fiber-reinforced concrete for the

construction of road surfaces allows increasing
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A promising direction is also patching of existing bituminous concrete pavements: due to the synergistic
effect of the simultaneous use of an expanding cement together with basalt fiber the repair composition has an
increased adhesion to the existing base, minimization of the risk of cracks as well as an accelerated set of design
characteristics (achievement of the required properties in 3-7 days depending on the project’s requirements).

TECHNICAL ADVANTAGES

The adhesion of transport wheels to the road surface is improved due to the addition of dispersed basalt fiber.
The presence of shrinkage compensation in concrete leads to an increase in the distance between expansion
joints from 30 to 60 m + between false joints from 12 to 18 m (up to 24 m) (depending on the energy activity of
the used concrete).

The use of basalt fiber together with stress cement makes it possible to achieve not only an increase in
strength characteristics of reinforced concretes (for example, basing on the experimental data obtained fiber
reinforcement in an amount of 5 % of the binder increases the tensile strength in bending by about 120 %) but
also an increase in impermeability (up to W20).

Scientificand technical levelin relation to the best domesticand foreign counterparts: In traditional technology,
the coating is arranged with a single tape with perpendicular reinforcement every 5 m, then the temperature and
expansion joints are cut at the reinforcement points. Taking into account the property of concrete to narrow and
expand depending on the ambient temperatures, expansion joints are made in bituminous concrete pavement.
Longitudinal seams are arranged to prevent the appearance of meandering longitudinal cracks formed during
loading and settlement of the subgrade. The need in temperature-expansion joints with a sufficient frequency
and, as a consequence, the increased labor intensity of work requires further improvement of the technology.

This technology makes it possible to improve the characteristics of traditional cement concretes by introducing
expanding modifiers for the subsequent compensation of shrinkage deformation and fibers to change the
fracture toughness and improve tensile strength.
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All together makes it possible to ensure high rate of the operational reliability of concrete which, as a result,
reduces material consumption, energy and labor costs, significantly increases durability as well as the time
between renovations and reduces operating costs associated with the operation of floor and road surfaces, as
well as renovation work.

EXPECTED RESULT OF APPLICATION

The use of modified reinforced concrete with high adhesion and viscosity is possible for all types of
renovation work including patching of bituminous concrete pavements, concreting containers with increased
impermeability including those operated in aggressive environments. In addition, a promising direction is the
construction of large-span slab structures including the roadbed.

CURRENT STAGE OF DEVELOPMENT
A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction companies in the field of monolithic and road construction.

DEVELOPMENT MANAGER

Pavlava Inessa, PhD in Technical Sciences, Associate Professor, Associate Professor of the Department of
Concrete and Building Materials Technology.

CONTACT INFORMATION
E-mail: pavlinna@tut.by
Phone: (+375 29) 720-39-61
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INTER-STATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION
“BELARUSIAN-RUSSIAN UNIVERSITY"”

COMPOSITE BEARING ELEMENT OF BUILDING STRUCTURES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

CBEBS is a composite structure that combines one or two types of concrete, bar reinforcement and rolled steel
sheets. The main structural element is a welded steel part that includes a metal shell with welded reinforcement
elements. CBEBS can be used to manufacture durable, watertight concrete slabs and shells with desired
properties on outer and inner surfaces of the structure:

« underground, underwater and isothermal tanks; collectors, towers, cooling towers, chimneys;
- shell piles, caissons; wall panels, floors of industrial, residential and community buildings.
TECHNICAL ADVANTAGES

CBEBS can be used to manufacture eco-friendly, durable, watertight concrete slabs and shells with desired
properties and temperature control of the structure.

High-quality adhesion of metal sheets to monolithic aggregate is provided.

CBEBS structural materials to the maximum extent mutually compensate for their critical weaknesses.

Spatial forms from CBEBS can be created by using the modular design concept.

CBEBS-based structures have high load-bearing capacity and provide a high level of environmental protection.

The economic effect of the use of CBEBS in the overpass is $10,000-15,000 for one lane with a length
of 100 meters.

The use of CBEBS in the bearing structures of the bridge deck of the road overpass resulted in
an increase in the service life by a factor of 1.5;
« reduced labor intensity and lower construction costs;
- improve safety of construction operations performed above the railway;
. carry out construction operations under different weather conditions, including winter (reducing
construction time);
- reduce the construction height of superstructures compared to conventional reinforced concrete
structures.
EXPECTED RESULT OF APPLICATION
Bridge construction: construction of bridge superstructures.
Tank construction: construction of waste storage tanks, process vessels.

Reconstruction: replacing interfloor and floor slabs; new construction: construction of reinforced concrete
frame beams and intermediate slabs.

Construction of facilities with strict requirements for load-bearing capacity, ecological safety, watertightness:
construction of nuclear power plants, hydroelectric power plants, etc.
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) activities have been conducted. The innovative product has been
put into production.
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Kuzmenko, I. M. Prospects for development of structures of engineering facilities: monograph /1. M. Kuzmenko,
V. M. Fridkin. — Mogilev: Belarusian-Russian University, 2017. — 171 p.
INFORMATION ON THE LEGAL PROTECTION

1. Patent for invention No. 2181406 of the Russian Federation / Fridkin V. M., Nosarev A.V., Kuzmenko I. M.,

Pavliuk S. K., Semenov A.V., Popkovsky V. A., Filatenkov A. A. — Published 20.04.2002, Bulletin No. 11, priority date
29.07.1997.

2. Patent for invention No. 4082 of the Republic of Belarus / Fridkin V. M., Nosarev A.V., Kuzmenko . M., Pavliuk

S. K., Semenov A.V., Popkovsky V. A,, Filatenkov A. A. — Registered in the State Register of Patents on 29.07.1997.
Issued on 29.06.2001.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations and enterprises in the Republic of Belarus and abroad involved in the design, production and
repair of the structures.

DEVELOPMENT MANAGER
Kuzmenko Igor Mikhailovich, PhD (Tech.), Associate Professor.

CONTACT INFORMATION
E-mail: kuzmenko_im43@mail.ru
Phone: (+375 29) 365-90-16
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COMPOSITE MATERIALS AND DRY POWDER FINISHES FROM INDUSTRIAL WASTE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
Dry finishes consist of grain fillers of one or more fractions and pigments (if necessary).
The composite material is a ready-made mixture consisting of mineral fillers, a pigment and a polymer binder.

The coating of the mineral mixture is opaque; due to different thicknesses (from 1 to 3 mm) can hide minor
imperfections in the base.

The coating performs protective and decorative functions on brick, concrete, stone, wood, plasterboard
and other types of walls.

TECHNICAL ADVANTAGES

Finishes from industrial waste (FIW) have similar parameter values as those of domestic and foreign analogues,
whereas the cost decreases by a factor of two or more. Comparative characteristics are given in the table:

Parameter FIW Bayramix SenergiBel BOLARS
Adhesion to base (concrete, 10-12 not less not less not less
brick, plaster), MPa D than 0.5 MPa than 0.5 MPa than 0.5 MPa

Water absorption at capillary

suction, kg/m? 0.6-1.0 0.5 no more than 0.5 0,5
Consumption, kg/m? 29-35 3.0-3.5 3.1-35 2.8-34
Polymerization time, hours 12-24 24-28 24 24
Cost 12-20$/25kg 51$/25kg 43.55/25 kg 51.2$/25 kg

EXPECTED RESULT OF APPLICATION
Wall and ceiling flattening, seamless surfaces, acoustic coatings.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) activities have been conducted. The innovative product has been
put into production.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations, individuals.

DEVELOPMENT MANAGER
Semeniuk Raisa Petrovna, Senior Lecturer.

CONTACT INFORMATION
Phone: (+375 29) 740-04-75

66



Construction materials and technologies

MODIFIED RUBBER PAVING MATERIALS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Modified rubber paving materials made
from rubber granules, a polymer binder and
reinforcing additives.

Modified paving materials with reinforcing
additives exhibit impact resistance at negative
temperatures due to reinforced adhesive layer
and higher cohesive strength.

Paving material thickness can range from 1 to
3cm.

Nontransparent.

To be used on children’s playgrounds and
sports grounds.

TECHNICAL ADVANTAGES

Rubber paving materials are widely used
for courtyards and sports grounds providing
good injury protection. Reinforcing additives
considerably increase the impact strength of
the materials at negative temperatures. The
comparison of characteristics is shown in the
following table.

Paving materials (composition)
Parameter rubber granules, rubber granules rubber granules
rubber granules binder and bind d ! bind d d’
and binder polypropylene inder cor inderand cor
and fiber thread waste
fiber
Density, g/cm? 0.704 0.635 0.651 0.643
Water absorption 49 6.7 6.2 57
by volume, %
Height, drop weight test
Tkgatt=+18°C 30 32 31 31
Height, drop weight test
T kgatt=20°C 18 31 31 30

EXPECTED RESULT OF APPLICATION
Higher impact resistance at negative temperatures

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) activities have been conducted. A prototype has been released.
The innovative product has been put into production.

INFORMATION ON THE LEGAL PROTECTION
Patent application has been filed.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
Construction organizations, housing and utility companies, individuals.

DEVELOPMENT MANAGER

Semeniuk Raisa Petrovna, Senior Lecturer;
Latun Tatiana Sergeyevna, Senior Lecturer.

CONTACT INFORMATION
E-mail: latun_tanyxa@mail.ru
Phone: (+375 29) 740-04-75
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BELARUSIAN STATE UNIVERSITY OF TRANSPORT

HYDROPHOBIC COMPOSITION FOR PREVENTIVE TREATMENT OF ASPHALT
CONCRETE ROAD SURFACES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT
On a condition of highways affect:

- transport loads;
« weather and climatic factors.

The most adverse effect makes moderately continental climate with the Atlantic cyclones (the damp
winter, frequent temperature drops). At the same time, increase in moisture content of asphalt concrete and
the significant amount of transitions of temperature through 0 °C leads to increase in the destroying impact
on surface.

Why there is a destruction of road surface? Seasoning bituminous cement also influence of the water getting
into material pores including to the emptiness of bitumen molecular lattice, leads to a spalling of the crushed
stone cementing from the surface. At the same time, there is a hydration of volume bitumen and destruction
of polar linkages in structure of asphalt concrete. Such destructive processes also influence of vehicles’ wheels,
cause cracking and removal from the surface layer the shallow particles of material. In a consequence, it leads to
intensification of destruction process and emergence of holes on the surface.

Quality improving of road surfaces can be reached.

At distribution of the hydrophobic structure for preventive processing of asphalt concrete coverings
of highways allowing:
« to create on surface also in cracks and pores of asphalt concrete coverings an armor water-repellent
layer;
- to reduce covering material water saturation;
« toincrease frost resistance of surface material;
- toraise an adhesion coefficient with wheels of vehicles;
« to expand a range of oil industry waste application also formed in the sphere of production and
consumption.
For achievement of goals, the hydrophobic structure for preventive processing of asphalt concrete coverings
of highways includes:
« the oil slime (oil processing waste) containing rubber — 50-80 %;
+ organic solvent — 5-7 %;
- mineral filler — 8-16 %;
- water repellent — 7-27 %.
The asphalt distributor realizes distribution on the surface of the highway.

Comparative analysis of operating characteristics of asphalt concrete

Index Pure asphalt concrete Processed asphalt concrete
Water absorption, % 0.02 0.008-0.012
Frost resistance index 0.84 0.94-0.96
Adhesive capacity 0.52 0.54-0.56
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The cost of materials for processing of roads.

The surface processing of covering | Processing by preventive structure

Name demand cost demand cost
Crushed stone of fraction 10-15 mm 11.5 kg/m? 10.0 $/t - -
Bituminous cationic emulsion 0.85 I/m? 325.0 $/t - -
Oil processing waste - - 0.521/m? 10.0 $/t
Organic solvent - - 0.05 I/m? 660.0 $/t
Mineral filler 0.15 kg/m? 20.0 $/t
Water repellent - - 0.031/m? 3,300.0 $/t
Total costs of materials 0.39 $/m? 0.14 $/m?

TECHNICAL ADVANTAGES

To date, the following protective coatings are carried out in the Republic of Belarus: surface treatment, which
is the distribution of binder and crushed stone on the surface of the highway according to RD 0219.1.07-2002,
laying of cold cast asphalt concrete mixture according to STB 2036, the device of a thin-layer asphalt concrete
coating according to Novachip technology in accordance with RD 0219.1.09-99. The most common is surface
treatment using cuboid crushed stone fractions of 5-10 and 10-15 mm and bitumen emulsion as a binder,
which is carried out in volumes of about 1,500 km in each region of the country. The main disadvantages of
these technologies are sensitivity to external factors (in particular, the inability to perform work at temperatures
below +5 °C), a long period of restriction of movement on the freshly laid layer, high cost of work. The cost of
materials for preventive treatment with the proposed hydrophobic composition is two times lower than that of
the traditional method.

EXPECTED RESULT OF APPLICATION

Preventive processing of asphalt concrete covering by the developed composition allows prolonging
its endurance by 1.5 times also to increase by 10 % an adhesion coefficient with wheels of vehicles. Annual
economic effect at processing 1 km of the highway of the 4th technical category is 6.52 thousand USD.

At processing of 100 km — 652.4 thousand USD, that corresponds to payback period of equipment for
obtaining preventive mixture 0.7 years or one season.

CURRENT STAGE OF DEVELOPMENT
Implementation in road construction organizations.

INFORMATION ON THE LEGAL PROTECTION
The development is protected by four patents of the Republic of Belarus.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations and enterprises that serve the network of local (regional) highways; organizations of the
Ministry of Transport and Communications that serve the network of republican highways; organizations and
utilities that serve urban road networks (streets).

DEVELOPMENT MANAGER
Dmitry I. Bochkaryov, Dean of the Construction Faculty, PhD, Associate Professor.

CONTACT INFORMATION
E-mail: bochk_dmitr@mail.ru
Phone: +375 44 7895028,
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ORGANIZATION OF PRODUCTION OF ACTIVATED CRUSHED STONE FROM GRANITE
ROCKS FOR ROAD-BUILDING MATERIALS WITH INCREASED DURABILITY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The practice of applying of black concrete, bituminous concrete and emulsive-mineral blends obtained from
traditional materials in road building demonstrates their low durability due to low corrosion resistance. It can be
explained by the defects in the structure of these materials, which are concentrated in the mineral materials and
adhesive substances zone of contact. The modification of crushed stone surface and sand be activated mixtures
allows to get rid of this defect and significantly increase the quality of road building materials.

At present the method of chemical modification of granite material surface used for the production of black
concrete by means of polyvalent metal acids has been developed. This method allows to produce activated
crushed stone. The granite modification bi ions of polyvalent metals such as Al*3, Cr*3, Fe*?, Ti*4, having the
ion radius 0.71 A° for Al** and 0.64 A° for Cr*and having the interactive energy with silica 0.715 and 0.392 eV
respectively allows to reinforce the contact zone with the concrete glue to the depth of 1-2 nm. This method
prevents water wedges which has lower interaction energy with modificated surface (0.094 and 0.108 eV
respectively). The strength of concrete can be increased on an average by 40-50 % and freezing resistance by
30-35 %.

The efficient strengthening of adhesive interaction in the “mineral material-organic adhesion” system of the
emulsive-mineral mixtures can be obtained by means of crushed stone processing by aqueous solutions of
anion surface-active agents. Their activity leads to election-donor centers on the activated surface, causing
the minus charges which interact with plus charges molecules of basic ion bituminous emulsion with strong
adhesive connections and as a result leads to of the emulsive-mineral blend. The blend’s compressive strength
increases 1.4-1.5-fold the module of permanent set in case of collapse — 1.15-1.2-fold while water saturation
decreases 1.3-1.4-fold.

The granite activated surface is able to absorb bituminous compounds including hydroxyl (-OH), carbonyl
(=C=0), carboxyl (-COOH), ester ether (-COOR) groups and aromatic polycyclic structures having nitrogen and
sulphur with undivided electron pairs which can be the donors of electrons. Bituminous concrete on the basis
of mineral materials with activated surface has 30 % higher ratio of long water resistance in the solution of anti-
icing materials in comparison with conventional one. The decrease of bituminous concrete strength under the
conditions of constant freezing-thawing slows down 1.4-fold.

The goal of the project is the organization of activated granite crushed stone for road building materials with
higher durability. The goal can be achieved by activating the new surface of granite mineral material in the
process of its crushing in the centrifugal-percussion crusher (simultaneously it is possible to reduce the dust
content of the air near the crusher) and while road-metal washing.

TECHNICAL ADVANTAGES

The applying of activated granite crushed stone allows to increase the strength of concrete by 40-50 %,
freezing resistance by 30-35 %. The compressive strength of the emulsive-mineral mixture increases 1.4-1.5-
fold. Bituminous concrete based on mineral materials with activated surface has 30 % higher ratio of long water
resistance in the solution of anti-icing materials in comparison to conventional one. The decrease of bituminous
concrete strength under the conditions of constant freezing-thawing slows down 1.4-fold.

The big repair of pavement with use of bituminous concrete with activated mineral materials is to be carried
out every 7.6 year. Taking into account that the present interrepair time is 5 years, it is expected to increase
the pavement durability 1.5-fold. The same calculation for emulsive-mineral mixture with activated mineral
materials shows the increase of the pavement durability 1.66-fold.

EXPECTED RESULT OF APPLICATION

Preventive processing of asphalt concrete covering by the developed composition allows prolonging
its. The applying of activated granite crushed stone allows to increase the strength of concrete by 40-50 %,
freezing resistance by 30-35 %.The compressive strength of the emulsive-mineral mixture increases 1.4-1.5-fold.
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Bituminous concrete based on mineral materials with activated surface has 30 percent higher ratio of long water
resistance in the solution of anti-icing materials in comparison to conventional one. The decrease of bituminous
concrete strength under the conditions of constant freezing-thawing slows down 1.4-fold.

The big repair of pavement with use of bituminous concrete with activated mineral materials is to be carried
out every 7.6 year. Taking into account that the present interrepair time is 5 years, it is expected to increase
the pavement durability 1.5-fold. The same calculation for emulsive-mineral mixture with activated mineral
materials shows the increase of the pavement durability 1.66-fold.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been carried out. An experimental batch has been released.

INFORMATION ON THE LEGAL PROTECTION
Five patents of the Republic of Belarus protect the development.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations and enterprises that serve the network of local (regional) highways; organizations
of the Ministry of Transport and Communications that serve the network of republican highways; organizations
and utilities that serve urban road networks (streets).

DEVELOPMENT MANAGER
Dmitry I. Bochkaryov, Dean of the Construction Faculty, PhD, Associate Professor.

CONTACT INFORMATION
E-mail: bochk_dmitr@mail.ru
Phone: (+375 44) 789-50-28
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POLOTSK STATE UNIVERSITY

“ARBEL" 1S THE BELARUSIAN WALL MATERIAL OF THE NEW GENERATION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The wall material of the new generation “Arbel”
has high strength and low thermal conductivity
achieved through the directional laying of the filler
(patented proprietary design). The use of the “Arbel”
additive (patented proprietary design) guarantees
low indices of sorption humidity and hygroscopicity,
which ensures a low value of equilibrium humidity.
Economic comparison of the market cost of
gas silicate blocks with new generation arbolite
blocks shows that the transition to arbolite blocks
can reduce the cost of wall material up to 25 %.
Novelty of this innovative project consists in the
development of a new generation of raw materials
for wall material, effective modifier-additive for
arbolite mixture, method of oscillatory consolidation
of arbolite mixture; method of express efficiency
evaluation of additives for arbolite mixture and it is
confirmed by patent protection.

TECHNICAL ADVANTAGES

In relation to wood: modified arbolite is not
susceptible to rotting, fungus and microorganisms,
does not burn, and has improved air exchange and
regulation of humidity in the room.

In relation to gas silicate, foam concrete blocks,
bricks, heavy concrete: Arbolite blocks can be easily
machined (sawing, drilling, chopping), securely
hold fasteners, have high sound absorption, have
high crack resistance when exceeding the maximum allowable loads, which allows the building to withstand
settlements without damage. Relative to competitors' arbolite: high strength and low thermal conductivity
of blocks, achieved by the directional laying of aggregate (patented proprietary design). The use of the Arbel
additive (patented proprietary design) guarantees low indices of sorption humidity and hygroscopicity, which
ensures low value of the equilibrium humidity. The economic comparison of the market cost of gas silicate
blocks with Arbolite blocks shows that switching to Arbolite blocks can reduce the cost of the wall material up
to 25 %. According to the calculations (business plan) the payback period will be 1.5-2 years.

EXPECTED RESULT OF APPLICATION
Creation of workplaces (up to 10 places per production line).
The use of a new generation of arbolite will allow:
« to recycle waste from woodworking enterprises and housing and communal services;
« reduce heat loss, which leads to a decrease in energy consumption for heating the building;
« improve sanitary and hygienic conditions of residential and industrial premises due to the use
of environmentally friendly material.
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CURRENT STAGE OF DEVELOPMENT
The production of arbolite slabs is organized at a plant in the Minsk region.

INFORMATION ON THE LEGAL PROTECTION

The right of property for the proposed development belongs to the educational institution “Polotsk State
University” Invention patent BY No. 16528 “Method of determining the optimal dosage of a chemical additive in
concrete with wood aggregate”, reg. by 12.08.2012.

Invention patent BY No. 17055 “Method of compaction of arbolite mixture’, reg. by 21.01.2013. Invention
patent BY according to application No.a20110021 from 06.01.11 “Mixture for making arbolite”, published in OB
No. 4(87),2012. — P. 28.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

The product is oriented to the CIS countries and the European Union. There is interest from a number of
companies from Russia, the Czech Repubilic. In addition, the world firms producing arbolite products “Durisol”
(Netherlands), “Duripanel” (Germany), “Velox” (Austria), “Centuboard” (Japan), “Faswall” (USA), “Lignacite Itd”
(UK), LLC “Dobrody” (Russia) and others may be interested in producing this product.

DEVELOPMENT MANAGER

Yagubkin Alexander Nikolaevich, Senior Lecturer of the Department of Construction Production.

CONTACT INFORMATION
E-mail: a.yagubkin@psu.by
Phone: (+375 214) 53-53-92
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SULPHUR CONCRETE IS A NEW CONSTRUCTION MATERIAL
BASED ON SULFUR BINDER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Structural material sulfur concrete has high strength, increased
wear resistance, waterproof, resistant to aggressive environments,
has a quick gain of strength.

Field of application:

- paving tiles of all shapes, sizes, colors;

- kerbstones;

- drainage gutters;

« well rings, covers;

« high-strength piles, transmission line supports;

- containers for temporary and long-term deposition of waste.

Novelty of the innovative project consists in the development

of sulfur-concrete composite material, capable to meet the needs
of the region in building materials and products of specified physical
and mechanical characteristics, to solve the problem of ecological
situation due to the use of sulfur as a by-product of oil refining.

TECHNICAL ADVANTAGES
Advantages of production:
- utilization of elemental sulfur as a waste of deep oil refining;
« environmentally safe, does not lead to the formation of
harmful emissions if the specified temperature regimes,
mixture preparation and molding technology are observed;
- allows to obtain products of high surface quality, has
different colors and is not toxic in the process of operation.
Main components:
- modified sulfur binder;
- inert fillers and aggregates.
EXPECTED RESULT OF APPLICATION
Creation of workplaces.
The use of sulfur concrete will allow:
+ meet the needs of the region in new building materials and
products;
« reduce the cost of materials and products using by-products
of oil refining;
« reducing the operating costs of the consumer by improving
the quality and durability;
- improvement of the environmental situation.
CURRENT STAGE OF DEVELOPMENT
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION
Application for an invention is filed.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES
The product is focused on the CIS countries and the European Union.

DEVELOPMENT MANAGER
Lazovskaya Irina Viktorovna, Senior Lecturer, Department of Building Production.

CONTACT INFORMATION
E-mail: i.lazouskaya@psu.by
Phone: (+375 33) 677-78-99
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WALL MATERIALS WITH ENHANCED THERMAL PROPERTIES BASED
ON AGGREGATES OF PLANT ORIGIN

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The essence of the product is to organize the production
of wall blocks using local raw materials as aggregates. Large
aggregate is straw, small — flax bark. Cement-lime composition
is used as a binder. The developed composition of wall blocks
at a density of 530 kg/m? provides a compressive strength
of 2.2 MPa, and the coefficient of thermal conductivity reaches
0.075 W/m-°C in the dry state. The thermal transmittance is
3.2 m%-S/W with the outer wall thickness of 350 mm. Wall blocks
are an environmentally friendly material based on vegetable
raw materials and are designed to fill exterior wall openings in
frame and multi-storey buildings and the construction of low-
rise buildings.

TECHNICAL ADVANTAGES

The advantage is to reduce material consumption as a result
of reducing the thickness of the outer wall due to the lower
coefficient of thermal conductivity of blocks compared with
counterparts. Building materials, straw, flax bark, cement-lime
composition. Other combination of mixture components based
on vegetable raw materials Competitive cost, low thermal
conductivity, increased strength.

EXPECTED RESULT OF APPLICATION
Low-rise urban and rural construction.

CURRENT STAGE OF DEVELOPMENT
A prototype of a wall block based on the developed material was produced and tested in the field.

INFORMATION ON THE LEGAL PROTECTION

Patent of the Republic of Belarus was received at the National Center of Intellectual Property No. 21884 “Raw
mix for the manufacture of arbolite”

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Enterprises of the construction industry.

DEVELOPMENT MANAGER

Bakatovich Alexander Alexandrovich, Dean of the Faculty of Civil Engineering, Candidate of Technical Sciences,
Associate Professor.

CONTACT INFORMATION
E-mail: a.bakatovich@psu.by
Phone: (+375 214) 53-60-75, (+375 29) 716-68-78
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FEDERAL STATE BUDGETARY EDUCATIONAL
INSTITUTION OF HIGHER EDUCATION
“SIBERIAN STATE INDUSTRIAL UNIVERSITY”

EXPERIMENTAL STAND FOR THE MOLD POWDER SLUMP MEASURING
IN BUILDING CERAMIC MATERIALS PRODUCTION TECHNOLOGY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The stand is used in production of building materials to measure the mold powder slump during compression
of mold powder with high accuracy in a given pressure range. The new structural scheme of the stand, proposed
by the authors enables compression of the mold powder, which provides more accurate and reliable data at
mold powder slump measuring, due to application of the upper and lower punches with possibility of their
moving towards each other. Placement of the lower and upper slump measuring punches on the base plate
and the mold matrix makes it possible to record experimental data adequate to real conditions in a continuous
mode.

TECHNICAL ADVANTAGES

The developed stand for the mold powder slump measuring has no analogues and facilitates visualization
of graphic dependences of the material slump on the pressure applied in form of compression curves.

EXPECTED RESULT OF APPLICATION

Determination of pressing parameters in the range of plastic and elastic deformations, which makes
it possible to develop technology of the semi-dry pressing of ceramic products without disintegration cracks
and overpressure, taking into account specification of material composition and technological properties of clay
materials.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

Utility model patent of the Russian Federation No. 197144, IPC U1 GO1N 3/00. Stand for the mold powder
slump measuring in compression compression / D. V. Akst, A. Yu. Stolboushkin, O. A. Fomina. — No. 2019145272;
appl. 12/25/2019; publ. 04/02/2020, Bull. No. 10.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
Ceramic Wall Materials Plants.

DEVELOPMENT MANAGER
Stolboushkin Andrey Yurievich, Professor, Doctor of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: stanyr@list.ru
Phone: (+7 913) 317-01-17

/8



Ana zamemok



Ana zamemok






	1_1.pdf
	12_03_Каталог
	1_2

