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HCCJIEIOBAHHE OTHE3ZANNHTHOH 3@ ®EKTHBHOCTH
HANIOTHEHHBIX KPEMHHHOPTAHHYECKHAX IOKPRITHA
O] BETOHA®?

Effectiveness Testing of Filled Silicon Organic Coatings for Concrete

Badania skutecznosci poZarowej powlok krzemoorganicznych
z wiypelniaczem stosowanych do betonu

AsBoTanER

Ieas: [Tem=i0 paSoTel TRIFSTCE EOCTSIOBIEER OTHESAMHETECH 3desTHRENCTH PATPASOTANHOTD SEMISCTRA T8 JACUHTEl SLTOIE:
EOECTPYEIES 0T S030eHCTSHE BAI00EHY TEMIEpATYR B OTEDEITO0NT [IAMEEE OpH DUEIpe.

Eregeame: (rHe IHTHLE (HOC0GE0CTS EANIESEHLIE KPeMEHH0PrAEISCERNY DOEPETIN 0CHOBAEASTCE Bl COIANEE BCIyUSHHarg
TEPMOHR0TENECHEATD CI04, HOTOPRE OEPATYETC EA TOBLNTHOCTE SeTOMMHO0E SNECTPYEIHS IS Tenmepatype 473-773 K. Jror coof
HE [03B0MHET OTER MOEPEIHTE CTPOHTETEERE ROSCTPYEIDOL, 1 BSICOEDH TeMIEpaTy e, BOIHEEARIIEH IPH DOHape, HATPEsars Kk 10
EPETEMRCEIN IETURSEE, TS KOTOPED: O SYINT TEQETE CBOM B2CYIIYED COOCOSHOCTS H PAIPYIIATOL.

Meroam: OrEemmETEy® COOCOSHOCT: MOEPHTHY IS8 G2T0H2 OOPSIRRETH N0 CTAHIAPTHISPOSINEOE MeTOIHEE, E0TOpas
GAIHDYETCE EA CIDRTSNesHy THHEHHEOrO E0dSqEHesTa SOVHBIENE MATePEAS: MosparmeL, cormcne JCTY-H-II B B1.1-29-
2010 OrmesanmeTens 0SpAGOTED CTPONTOTHNLTY ROSCTpYEmDE. OSImte TpEGOBISEN H METOTH meaTpoms. HacTosmmoi cTaEzapr
FCTASRETHEAET 0GIIES TPeSCaIE zmmmmmumemimmsmcm CPEOCTS CTHEIANTETE TPE OPEEMS ELII0THEHHE,
PAGOT 00 OrHEIINETHOR (5PAGOTES CTPOETATLHETY ma:rp\'m. EISHTHOHEAIHE E D0CIETyHmed 3ROy aTame.

PeryaeTarTes Pbm‘m'mu SECTEPIMENT LTRE ECCTSNABASEE TOITREDIET MPASHTEENCTE SR50DA KOMTOSESTENTO COCTABA
HANOTHREELT EPSMGOEOPTISMESCENS DORpETHH 159 fetoma. [IpelsoEes=0e OTHelANETHDS BETIRCTE0 IDE HArPESiEG! HMeeT
ERICOEYE) ZAMETEVE 3PIEETERHOCT: GIAr0IApE 05P2208AEEH ECMYEEEEIC0 TEPMOH0TETEOSEOTD (08 ¢ EEIZHWH I0KATETIME
TETSONPOBOIEICTH H BAICOENM THEEsEnN EoddbdsrmesTow somymmaEms. (Mpeletess, UTo COCTASN OTHEIANETERTE BEIIRTE
Mz 3 & Nz 4 mapasTepeaysoTOE 5000 5HME TR HEEME B SRR TANE SOy TREIEES H HEENHNE KPAETepHC THENH S e HTan
TEITOTOE0TE0CTH, 9T0, B (S0 09ePels FETISTCE BAEHEME ODEAITETNMH 3(ErTERHOCTH OTHEIAMETE IT0 GeTOHHE
CTPONTEESEN EoSCTpyEmmE. [i e XapIsTepacTHER EMEET OrERZAMNETHOS BemecTer cocTasa Me 3, 1o soroporo & = 0,058 Br |/
wKeK =113

Brrp0gsl: [eneco0SpAzE0CTs HOTONES 0BAEHNE BOTYHE I § 0T He JANIHTHED [OEPETIN 06y CI0SI8SA TN, YT0 03 TOREM I0EmE,
OPE HATPEBASEH HE SRITSME0T TOSCHYEEMS BEMECTE, EMEWT BAICOSVED OCHRIAMETHEYR 3BESUTHEHOCTE, 3 N NDETOTOZNEHES
H ENES{EHEE EA 0BE0THHO CTE D0IE0TEeT IPEMEHETE G MEEPHETTYE B TAEDEPACIE0H IPoMEIIEHEN CTH TEXENT0THE. (MpamEiss:
A0 C OITHMATEHEME 3NETERME CE0RCTEANME ONpelaTesTis B IHMETAEE0H CTETEHE COCTAR0N FAIPaG0TANNITO OrESIANHTHADD
ESTIECTSY, EOMEMSCTEEHHED COOTHEODISHEEM MEETY IOMTOHSHTIME H XHMEYSCEMME NPOUSCCIME, TPOTSEARMIEMH ODH Erd

OpMEpOSIHAE

Kaw=eerie (10B4: DI‘E:ECIﬂim. mmnﬁmcm OTHEJAOMATHRE E2TSCTHD, OTHEIANIHTR, AONEIH, TeTOOP0E0TH (TR
BaE3 (TaThE: OPETHEANLEAT HEHE CTAThY

Abstract
Aim: The purpose of this tesearch is to stody the fire retardant effectiveness of deweloped substances foruse in protection of concrete
stmoctares against high temperatures and open fire flames.
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Introduction: Fire-retardant capability of filled silicon orpanic coatings & based on the creation of an expanded thermal insolation
layer, which is formed on the surface of concrete sTuchires at a femperamare of 473-773 K. This layer profects constnicion smociures
from fire damage, and high temperatures which ocouwr during a fire incident The stactares heat up o a critical temperature level, at
which pomt they lose their load beanng capacity and collapse.

Methods: Fie retardant capability of coatings for concrete was determined by a standardized methed based on identifying the linear
coefficient of coating expansion, m accordance with the Ukmine Fire Protection “State Standard -14-P B W11-29-2010 - Fire Fetardant
Treatment of Bullding Stuctures, General Regoirements and Methods of Conmel”. This Standard specifies peneral requirements and
fire retardant capability conrel methods during commizsioning of completed boilding struchres, which were expoesed to fire-retardant
meatment, identification and subsequent use.

Eeesulis: Eesults from experimental sudies confirmed that the selected composition components of filled silicon crpanic coatings
for concrete was appropriate. The proposed fire refardant substance has high protective efficiency properfies durine heatinz, due
to the formaton of an expanded insulation lryer with a low thermal conductovity index and high coefficient of linear expansion.
It was determined that the composition of fire retardant substances, mumber 3 and 4, are characterized by the highest linear coefficient
of swelling and the lowest thermal conductivity mdex. These are important indicators of fire protection effectivensss for concrete
stroctares. The best specifications are revealed by fire retardant substance mimber 3, for which & = 0,058 Wit /m - Kand KI=12.3.
Conclusions: The use of expanding fire protective coatimgs is appropriate becanss the substances are thin-layered. do not emit toic
elements when heated and are very effective in fire-retardant performance Their preparation and application to the surface enables the
use of current conventional technology in the paint and varnish industry. The formation of a layer with optimum profectve propertes,
when coating is exposad to hizh temperaores, is determined largely by the developed fire retardant compositon of elements making up
the substance and quantitative relationship between components, and uitmately the chemical process which eccurs donng production.

Eeywords: fire resistance, crack resisfance, fire-retardant coating, fire protection, adbesion, thermal conductiviry
Type of article: onizinal scisnfific article

Absirakt

Wprowadzenie: Powloki krzemoorzaniczne z wypeniaczem wykazujs zdolnosc ogmiochronna poprzsz tworzenie specznialej warstwy
termoizalacyine) na powierzchni kenstrokcji betonowe] prey temperafurze 473-773 . Warstwa @2 oie porwala na uszkodzente przez
ogien konstrikcji budowlanych, a przy wysokiej temperaturze podrzas poZarn matrzymulje naprzewanis sie konstrukcji do punkta
krytycznesn, przy kiorym kenstrukeje racy swoja nosnesc iulepajs miszezenin. Celem pracy jest zbadanie skutecznosci opniochroons;
opracowane] substncl przemaczone] do ochrooy konstrokci betnowych przed oddriatywaniem wysokich temperatr i omwartym
opmiem W warunkach poZaru.

Metody: Zdolnosc ogmiochromma powleki do betorn byla obliczana wedhe normaryamej metodologii, bazujacej na okreslenin
'i:_pd-:z\'nmh Imwwem pecTmienia materiaby powloki, zgodnie z nommy . JCTY-H-IT B B.1.1-28-2010. Obrobka ogniochronna
konstnikcji budowlanych. Ogolne wimagania i metody kenroli”. Dona porma ckresla osploe wymagania i metedy komtroli
wihasciwosd opniochronnych srodkow egniochronmych podezas odbiorn wykenamych prac zwizzanych z obrobka egniochronna
konstnikcji bodowlanych, identyvikacii i pormiejsze] eksploatacji

Wimiki: Wyniki badan skspervmentalnveh potwisrdzily shizmesc wyborn elementow skisdewych krzemoorgamicmnyveh powlok
z wypelniaczem do betomu. Zaproponowana substancja ogniochromna podczas paprzewania wykarnje wysoks dhutecznost
opniochronna dzieki wytworzeniu speczniajacej sie warstwy termoizalacyjne] o oiskim wepolczyoniku przewodzenia ciepla | wysokim
wipalczynnikn intowym pecrnienia. Ustalone, £2 sklad substancii chemiczropch or 3 § or 4 charakteryraje wysoki lmiowy wepolczynnik
peczriemia i niskie wartosci wspobcrymmikow preewodzenia cieph, ktore z kolei sg wagmymd charakterystykami decydujzoymd
o skurecmosci l]g]ll[hﬂll‘ﬁ]]mj betonowych konstnukci bodewlanych. Najlepsze wisiciwesc wykazuje substancia opniochronna or 3,
dla krorej wartesci wynoszg A=0058 W/ mEeE =123

Wieskd: Shisznost mstosowania pecrnisjacych powlck ogmiochronnych jest uzasadniona tym, Ze sa one cienkowarstwows, przy
DAFTZEWANIY nis wydzielajz substancii toksyomych oraz charakteryzoj, sie wysoks skutecrnoscia ogmiochromna, a ich przyeotowanie
1 maniesienie na powierzchnie moze odbvwad sie przy uZyci powszechmis stosowane] w przentysle lakisrmiczym technolozis. Tworzenie
warstwy o optymalnveh whsciwesciach ochromnych w dufym stopniu zalesy od opracowania skladn sabstanci ogniochronnej oraz
stosunkn flesriowezo pomiadry elemertami § procesami chemicenymi zachodzaoymd podczas jej formowania.

Slowa kluczowe: odpormos ogmiowa, edpomesd na pekanis, srodek ogniochronmy, ochrona ogmiowa, adhezja, preewodzenis ciepla
Typ artykuhn: aryginalny armykul naukewy

1. BBegenne moEApe MEOHYT B 0CEOBHOM He 0T OEOTOR, 3 OT TPIEM,
CTpoRTembHERR EOHCTPYVEDEH B OOEMEHEDD YOIOBH- CEB3IHHED: C PAIPYIISHHEN CTPOHTATEHLDT KOECTPY A
X 3ECITYVATANEH MOTYT XpEHETh HeoOXOIEMEIE pado- H CTPAETIEEREN TOXCEHENE TP OTVETaME [OPEHEIE.
TEE CBOHCTES B TSTEHHE JSCETEOE ToT. B yoIoBRT: mo- Eo epews nomapa TeMmeparypa E 302 TOPSHET MO-
EIpA 3TH Ee E0ECTPVEIHE O9eEE 0ICTPO TEPENT CEOH EET OpPEeBEINATE 1273 _‘Iﬁ. [1]. B 3TEX YCIOBREX JTEMEHTH
IECTITYSTAITHOENLS EST8CTE, PAIPVIIMOTCS HTH Teps- HeCy Y EOHCTPVEIES HCIEITHEAMT IEFINTEEEEIE TED-
KT MOCo0ECCTE NPENSTCTE0ESTE  PARCIpOCTRAHSEHH MEIECERE HAMPTAEERE, 3 IOEAMLHAT TEMIEPATYRE 32e-
orEs. 0T B CCEOSHRIX ONACHOCTET B0 EDEMT I0Eapa HEHTOE EDHCTPYEIHE MORET NPEBLICHTE EPETHUECEVH
B IT3HHEH IBTEETCE CHEDEENHE NPOTHOCTH B 00pymeHms wepry. Paspyimesnie EOECTPYEUME DpOHCInINT TEPET BE-
HECYTIRX EOECTPYEDER (METATTRT=CERY, RETe3008T0E- COR0S TIETEENE Oapa E Dopax GeToHAa D03 BoalsdcTEH-
HED{) N0 BOAOSECTEHEM OTEPETOTD [IAMEHN B BEICO- TEpPMATECERY HANDESERAE, 3 TAXEE T8PE3 PEIHMIS

B30T TEMOEpATyp. KaE MoEsInESST NpaETHES, TOIH OpH
a0
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HCCIETOBARMA H PAIBHTHE

B E03QOEIMEHTIY TEMIEPATYPHOID DPACIHpEHRE [a3-
TR 3ATOTERTETESE GeTomHa

Tazso 0fpaI0N, TPHE BOISACTENN Ea GeT0R BRICOEHRX
TEMTIEPATY] BO EPEME OOE3PA B &rd CIPYETYPE OpoEc-
NOINT HeoOpaTHMER JeCTPYVELROHHERE MIMeHeHEE. ¥ -
TEBAT BeTOCTITOTHYE J0MT0E SIH00TE SGeToNS B HaTemo
Hi er0 0CHOBE, CEE3AHHYES € JeCTPYETHEHEDME OpOOec-
CAME E [OESPXHOCTHED CI0EY IPH 3ECIITYATAINE B Tei-
CTEHH OTHSE, DeTeCo0(pasHEld EEMESTCH JAMETA HX O0-
BEPHHOCTE 0T BOAISACTENE ATPECCHBERD GAETODOE Iy-
TeM HiHS{SHHE O[HeIAMHTEED BSMaCTs.

Himoas:0EiHEE OTES3MHTHNY BEMSCTE HA OCHOES
EPEMAFRODTAEATECERY EOMIDIEIRE, EOTOPEIE IPHE Hi-
[PEEAHEH NEPENOIET B EEDaMETeCERE MATEPHAT, TOIE0-
TEET IEITHTETREO PACMHDETE TEMTEPATYDIEME HETED-
BAT HCIOTEI0EANES VESIAEELD Haleni PaspadoTsa co-
CTAEQE TAEFX BEMECTE (LHOEEBRTCR HA HCNOIEIOBAEH
CESIEH ¥ HANOTHHTETE ¢ BHECOENH TEMIEDaTyPoCToRsD-
CTH, 8 TEEEE MY (MoCo0HOCTH NpH HAaIPEEHER E3aH-
MOTeHCTEOBSTE MaETY CoD0H ¢ oSpaiosanmeM Eepanm-
EO-MATPEIHOTD EOMIOGHITHOEEOID MATSPHATS, EOTOPEDE
He OEECISSTCE H VOTONTEE & B033eHCTEHI0 oTE:. Pam-
OHATHHEEE N0I00p EOMTOHERTOE COOCOGCTEVET odecme-
TEHMED BEICONEN TEIII0IAMIETHED CECHCTE NOXPHTHE,
TT0 B CEOH) OUEPEIE MOEQMHT IIRTLIEHCS BPEME a0
MaTe GeToNME CTPONTETRER S ENECTPYEIHE OT BOETei-
CTEHE TEII0B00D My 9eHRE B OTEDETOTY IIAMEHE, Ipe-
IOTEPSTHET TPeMMHMOOPAI0BIERE H 00eCIeTHT HAJSE-
HYES JECIITYATATRE EOHCTPYELRG! & TeT8Hme TTSTEThED-
[0 EPEMEesm

OrseIamATE:s #eETHEE0CTS TAKE NOKPETHH 0C-
HOERB3STCE Hi COUTANHE ECOYIRHEOND TEPMOH30TEIH-
OEHOTO CI0E, ECTOPER OOpPaTyeTo Ha DOBEpXEOCTE Ge-
TOEHOH EOECTPVENRE OpH TeMmeparype 473-773 K. Boa-
rOJ3pE EREEOH TEINIONPOBCIEDCTE, DOPHCTER TEPMOH-
IVTEOBOHEED <708 DOEPEITIE TPeI0TEPAasT SEICTPED
IpPOrpeE IAMEMEEE0E CTPORTEEECH EoscTpyEmm. [To-
FTOMY HOCTSIOERHES OrHE:AMETHOR 3QCeETHEHOCTE
MOEPEITIE SRTRETCE EAEHOE TETmTecknil JATFTem.

1. AHaanu3 MoCcaeIHNX HCCTEI0BAHI
H My GIHRALI

(Orse3ameTa GeTONHED CTPORTETEEED EORCTPVELD
HIPAeT BAEEYH POTE B CHCTeMe ofecneTesma momapsol
De30OACHOCTH PAIIHDEER 00nexToB. B EacTommes mpe-
MT B MPEETHES OTHSIAMMTE MEPOED HCTOMEIVENT MeTOd
00padoTER OrHEIAMMETHEME OOEPETHEME PaTETHEOND
EOMIOEEETEOr cocTaEa [2]. ToEEDCI0MEHES DOXPETES,
EOTopsE 0TATaR0T cooCofHOCTER BTV SHEATECE, 3AHH-
MIET IETHTETLHOS MECTO CPEIH (PEICTE OTHEIANIATEL
IpEEsEeMED CeronEs [3]. JIE TepMOIaIETE IPiMeHE-
HOT MEOMOCTOREES EDEMENeEEE TOEPEITHE, THCI0 CIo-
&E EOTOpED gocTeraeT §.. §. BEemrHes OOEPEITHE COCTO-
HT B2 CIEIYHmES 3aeMexTon (B0, 510, IR 0. -3510,;
B 0,-5i0_, roe B — 5c, Tm, ¥, Gd, Th o sox soGeres-
meEe) [4]. B mmmecTEe OpoMeRyTOTHOTG CI0E BOI0ALID-
BAEEI CT0H MYTOTRTS, ATEOMOCHTHEITOR MATHRE, EATEIHE,
GEpHE B AHTEEODDOIHOHHEIE COCTABRL — IA(HEE OXCEI
H CHTHEST, CEAETHY ¥ ETTepSrT CHIRESTH. BEyTpesEsn

DOT:10.12845 it 36 4. 2014.6

CI0H — OECEUTE B CHIRESTEL TAQHEEE B MHPEOERE. Tesme-
PATYPEEN EOMPEEIHEET Teeiions PACEnIPEsTnE CI0es
HIMeHEReTCE B Opegenay (40, 60)- 10 E-' B ofemeTEasT
OpOTHDS COSMTEERE ¢ TOBSPIEOCTER NOIENTAT0E.

) paspafoTEe HOBAXK COCTABOS OMHECTORERN NOEPE-
THE ITY ISMATH GeTONERY ECHCTPVEIER 23 0CHOBS H3-
IOTHSHEED EOMIOHERTAME 0ECEIOR EPeMEHHOpTasmTTe-
CEMX OXIHMEDOE, OOHCAHD E [3].

3. Metoamr

OreEelamBTEYH CO0CO0HOCTE ODOEPETHE I1E Geto-
Hi OOPEJSTETH 0o MeToIaE: [§], ZoTopas GaIRpyeTCT Ha
ONPeIeTSENE THESHHOIY 03O (QHEOESHTA ECHyHEIENE
OTEEIAMETHOTY MATEDEATI.

Cym=ocTe METOTS ONPeIeIesE THESHEore mo3dda-
IHEHTA BOOYTHEAHNS 3SEMHEILTCE B OIPEISTeHENR O0-
OTHOMEHERE TOMOOEHE! OTHEIAMHTHOTD MATEPHATA, HI-
HeCEHHOTO HA CTATRHYE ITACTHHY, 10 B OOCTE BORIed-
cTeRg Texmeparypet §13 . 18 Boosmasmd mo MeToIy
OUpeNsTeENE THHSEEOND Eo3GdHIRSHTs BCOyHEIERT
OTHEZAMMTHEE BEIISCTEd (KPaCEH, N4EH) HAHOCET IO
TEXEOIOTEE OPeINpHETHE-TPOMIB0IATEIE By T8 CTATE-
HEI® EBATPATHEIE ITTACTEGED CO CTOpomEosE (50 = 1) =
H TommEEedE (2.0 = 0,2) M.

ToTImEES CT0E OOEPEITHE [MOCTE BRICRINAENE TOME-
H3 COCTAEAETE (1.0 = 0.5) mw JomycEseTcs HameCeHHe
308 PYTOH TOMIHNER], &CTH ¥T0 OpPETyCMOTPRHED TEXH0-
ToTHEE NpeTNpHSTHS-HITOTOERTRTE. [ OrEesamETHEDC
MATEPHATOR, IOCTARTEEMEDT B BE/IR J8HT, IT3CTHE B T.IL,
BEpezasoT obpaime amEed (30 = 1) Mv B daETecEoE
MEPEHCE, Ho Ee Go3ee (50 = 1) ¥, EOTODHE EAXTATE-
ESHIT HIH HIETSHBART Hi CTAMBHEER ITACTHEE! COTTACED
TEXHOIOTHEH NPeINpPRETHE-HTOTOERTETE.

IloaroToETeEEEE GOPAINE! BECYIIREIRT NP TEMIe-
parype (20 = 5) °C B Teneane 48 93008 B OpE TeMmepa-
mype (70 £ 5) °C B TeTesmme 3 Tacos. [Tocne oxTasaeERE
0 TEMIEpATYPE] OXpYRARNE Cpelkl HIMapa0T TOImm-
HY C304 OOEPETHE 2 OTHEZAMETHOND M3TepHata b oo
opayme:

ho=h=h, W

rae b — ToomEEa o6pazna (BMEeCTe 00 CTATEEOH IT3CTH-
HOH), MM
ki, — TOUIIEES CTATEHOM IDTACTHEEL MM

VeTpoRcTEoM perVIHPOBAEGTE, TOTTEDEIENE B E0H-
TPOIE TEMIISpPATYPE B O&TH 3AT50T TeMIepaTypy (340 =
3) °C B ZI0EOIET 68 0 DOCTOSEHCH TEMIEpaTyPE E TeTe-
HEe He MeEes | Taca

Jea 00paina BEOCET B I8TE 33 BpeME He Domee 20 ce-
EyEI. ITocne 33EPEITHE DETH EETHMISTCE CEEVEIOMED.
Tepe: 2{ MEHYT II3CTHEEE BEHEMINT H: ISTH H YCT3-
HIETHEIHT Hi MOESPNEOCTE HR HECOPHFIEC0 MATEPHATA
ImE OUTAEIEHERE leped 30 MEHGT DTARTEeHIHPEYIEM
ONpEISTEETCE CPRIHEE BEICOTA BOTYISHEOCO CI0E MATE-
pHATa b H3 EAaEI0H DIACTHEE.

J1= ompeIsTeHEE CpPeIEETD 3IHIISENE  BEICOTE
HIMEDENT ERICOTY E DETH TOWMELY E OESTpPe MISCTHHE

61




BADANIAT ROZWOT

BITPVol 36 Isme 4, 2014, pp. 50-64

H B CPETHAY TOQESX MERTY DeETPOM B YTIEMH MICTH-
HEL
[T pesyTETATAM HCIETANE 00 METOTY ONpeTeleEns
THHSHHOrD EoMpEEINEETa SO IHEAENE PACCTHTEEIET-
% E03(EEIHEET BOTYHESEHE Ha ITSCTHEIY K oo dop-
My
K=05{h_ Ik +h_.'h

1
a el Ll (= wy '\-']
rae .I"I‘I: .I"I‘_— CpeTEHE IHFTEHRY TOIITHHE] BTy IeHE0I0
CTI0S MATEDHATA HA ]:IE]IB-EIi H mpbi TIACTHEAL, MM
.I"I'“. .I"I‘__. — (peIHNE IHFTEHHT TOMNHEE EFTAThEITY CI0E
BLATEDEATE Ha IIE]:IE?DIE H BTU]:DDE ITIACTHEAX, MM

FEMepEMeHTATEEDE OOpeIeTesde E0dPOETHEETOR
TEITONP ORI CTH HOCTIATYEMEDT COCTAR0E MOKPECTHE B
feToHa SEITO OpOBSTeH0 © DOMOIIEEY THEAMHTE CEOI0 Hi-
MEPHTENE TENTaTpoEomEecTE HT-1-40M, MeTozom Momo-
TOHHOTO TEIUTOEOT) HATPEES

4. PesyvasTaTel

CreEelameTEe: CPRICTED CITAETCE BRELTS[ESBIID
HOIETAEHRE, 607 IHFTeHRE 030 HIIRESTA ECIy HEIHAE
COCTAEMEET He Meres §0% oT imswesps EoxhdPIEEHTA
BCITYHEAENS, MPaICTAETSME000 HOMITASHAE-TPOHER0IH-
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TRIEM B TENHOIOTHEEE0M PEITAMERTE HY COOTEETCTEY-
HOMIES OTEEIAMMATHNS CPeICTED.

IIposeTe=EEIME BOCTSTOESHHIME VCTIHORTSHO TH-
Heitmnie E0OGHIGENTE BOOYTHEANET H TeIT0NpOES-
OEOCTH I1f 9eTRPEX COCTAR0E OrHEIAMHTERDC MOEQE-
THE, EOTOPEIS NPHBSTESE: B T30m. 1.

Hapec 1 & tads. I mpeIcTIETSEE JAERCEMOCTH E0M3-
GEIHNEHTS TEUTONPOBOIHCCTE OTHESAMEINEEROTe GeToHs
IPH EAPERIHNH.

VMeHEmEERE E0MpEETREETS TEITONPOBOIEOCTH OT-
HeIAMEMEEHOT? 0eTOHA OOJTBEPEIAETCE 0O0paIoBaHM-
&M H3 e OOBEPHEOCTH TETOMI0TETHOEEOCD TOPHI0EE-
more coof Hooogeoe moeperTee (pEC. I §) OpeIcTaBTe-
HO ME0THO COSTHEANEEM MeEIy co5ol TRCTHIIAM OF-
CHIEOTD HATOTHHETETE TOTEWeTHIDEErI AI0ECaE0E0H
cemamoi. Harpesamste 1o 623 K Srareasps Tepmoossom-
TeIEHOHE IeCTPYENE CESIEH OPHEOIHT E 00DIioBaHem
OEPYTILIC MOP © TACTHTEEIM [a3pRECN CREEH MEEIY oT-
IeTEELME T3 THIAMH HANoTERTeRs (pac. 2 6). [Ipe Tes-
mepaType Harpesa 873 K (puc I B) B CIPYETYpe DOEpEL-
THE MOEEISSTCR IHATHTETRENE EOTHTECTRO NOD PEITHT-
ol EO(HEIyPAIDE, 4 TACTHIE HIOXTENTaTE TACTHTED
omnasrEreTcE Harpesaswe 1o 1273 K (prc I r) opeEEs-
et E ofpaioBaEsn0 HA DOSEpHECCTH GeToES CHIEHD M-
PHI0EIHOTD OTEEIAMETHOND (08

Tafnmma 1.
TIm=estmre B0 HIHERTE SOV IHEAENE B TEITONPOB0IHOCTE BCCTEIVEMEDS COCTABOE MOEDEITHIL
Table 1.
Linear coefficients of thermal conductvity and expansion of the investigated coating compositons
) Do 5o I\uamqlmm&?'ﬂr TELACOPOBOIEOCTH,
Nz cocraEa l'.u:phrr.u. Bﬂ_}m mK =HT i, (T =613K)
Number of coating compasition Linear coefficients of E}f‘_:-a:lsi-:u:l MK
Coefficient of thermal conductivity
1 119 0,075
2 12.1 0,068
3 122 0,063
4 123 0,058
Herowesk: CofcTeeHH0e HOCIRINSIHTE.
Sonrce: Own elaboraton
Tatnmma 1.
Ko hEoEesTe TENTOmpoENIEOCTH 0TES3AMENEEE0re GeT0ED OPE EaTpEsaHRH
Table 2.
Coefficients of thermal condactivity of fire resistant concrete during heating
Ne cocrasa [ozparas A Bim
Humber of coating composition Koepdemment remmonpopogsoctz, MK
Coefficient of thermal conductivity
03K §23 K T3 K 12T3 K
Bz DoEpEITHE
Without coating 095 0,78 059 0,50
1 092 0,62 0,50 044
2 0,92 0,51 048 042
3 001 046 0,43 040
4 091 0.43 040 0,38

Herowaek: CoScTeeaH0e HOCIRI0E2HEE.
Sonrce: Oom elaboradon
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HCOCTIETOBAHMA H PAIBHTHE

rr—r

N
1 ET3 1213 LK

Prc. 1. 3a8HcHm0cTs o HIHeHT2 TELTONPOBOIEOCTE
OTHEINNEINEEEQNT GETOED 0T TEMIEpaTypar:l-
HEANIEIIEHEA GeT0H; 1- GeT0s JAMEMES TOEPETHEY
cocTaza be 1; 3- GeTOH JAMIHIIEH TOSPAITHEM COCTABA M I 4-
GET0S JAMIENES TOEpETHEN cocTasa M 3;
5- GeTOH ANHIIEH MOEPAITHEM COCTZEA Me 4
Fiz. 1. The dependence of thermal conductivity coeficient
of the fire-protected concrete on the temperahme:
concrete; 2- concrete protected by coating composition Na.
1; 3- concrete protected by coating composition Ma. 2; 4
concrete protected by coating compesition Me. 3; 5- concrete
protected by coating composition Mo, 4
HerowmER: CoB{TEEEEDE ECCIEI0BAEES.
Sonrce: Owm elabomation.

] T
Prc. 1. HiMeEeEEe MEEDOCTPYETYPE IJNHTHOTD DOEDETES

IPH HATDEBAHHE:
a- BcxogEoe; 6- 823 K- B- RT3 K. r- 1273 K
Fig. 1. Changes in the microstruchore of the protective
_ coating during heating
pangm. 6- 63 K - 8TIE; r- 1273 K
Heromees: CoGcTE2HH0S HOCTRI0S2HHE .
Somrce: O elaboration.
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SOPMEPOEIHEE EFTECTBEHHOID JAMHETEOLD [OEQE-
THE Hi MOBEPRECCTH DETOED FEHCHT 0T COCTAES HOROI-
HEDD EOMIIOISIINE, (HIFE0-MMETeCHoTe CoCTasa Deto-
Hi H YOIOBREHE TRepIemms. JIabopaTOpEEIME HOCIET0BS-
HEEME YCTAHOBTEH0 TEEYTeCcTs HONOIHOH EOMIIOIHIED
(30-34 c oo B3~ 4) B cy=ore ocrares (84-T9 sacc %a).
CmperensHn MEEpoTEEpIoCTs (217,1-260.5 MIIa), =10
IOCTECEETCE OPH &rd BELISPEHBAHFE 14 T mIpE Temmoe-
parype 20 °C B moxpoBEyEr anocobaocTe (240-270 M)
mpE TommEEe Hagecesns 0, 4-0,6 .

Bce paspaforamEsle COCTARE] ISMIATHEDD MOEPEITHH
00TA300T BEICOEDH OPOTECOCTEES Ha yzap (4,5-5.0 T=x)
H IpOIHOCTEED HA Bareo (1-2 o).

VCEOpeHHEIME HCCIETOBAHMEME OOpeIelsHHN aT-
MOChepOCTORTGIEOCTE AMBTENY DOEPHTHE IOESIE-
HO EX BECOEYVE HIOTHDPYRIIVID CO0Co0EDCTs. Kpacsom
VIO CMITHEBAHEE IOXDPETER COCTARTEET Gomeme 90 rpa-
OyCOE, 3 BOSMIOCTOMENENE IAMEMEHH0TY DeTOHA HIT0-
oeTca B mpegenax ,18-0.58 sacc %y, =10 B 10-25 paza
MEHEE HCXOIHOTD.

5. Brisoael

Tassoe 0Spazon, TyTeM 3ECOSPEMENTATEHED BOCTE-
DOBAHEH OINPETSTEHD OTESIAMETHYE CHO0CO0E0CTE Hi-
MOTHSHEED EPEMERHOPTASHEICENT NOEDHTHE 113 Ge-
TOHZ, NOJTBSPEIEHS [OPAERIRHOCTE EEIGOpPA COCTABOE
OEEIAMETHRTY [OEPHTHE, EOTOPEE EAPAETEPHIVEOTCE
OTTTTHEDH NOEATeTIME 30 eETRER0CTH 0THS 3a0RI TS
s GETOEEED: CTRORTEMEHEEDN EOHCTPYELHE, 3 HMEEH

Or=eiameTEaE 3OHEETHEHOCTE PA3pA00TAREOTO Be-
MecTEA Ha OCHOBS EPEMEPCIOPTAENTECEDN CEEIN, Hi-
TIOTHRE0H ATRMEEIES, EPEMETT 5 MATHEE JECHIAME, Oc-
HOEEIB3STCE HA CORLSENE BLOOyTIEHHOID TePMOHIQLImE-
ompore cooR. Or@eIscreTERR CIo0f oOpaIyeTCE HA mO-
BEPUHOCTE ODETOHHOH EOECTPVELHE OpH TEMOSpAType
473-773 K. Brarogaps HR:E0H TEITONPOSOIHOCTE DOPE-
CTEIE TeQMOMIOINIHOENENE CI0H TOEPETHE OpeIoTEpa-
maer GRICTPOS HPOTPEEANHE IAMMTISEHOH CTPOHTET:-
HOH EOHCTPVEIRE, TEM CAMEM TOEHIIRET &8 OCESCTOH-
EDCTE.

COCTaB: OTHE:ADTHTHED DOEPETHE M 3 B he 4 xa-
PAETEPHIVOTCE HaRioTes BEICORIM THEEEHEINY Dodd-
QEITHSHT 3MH BT HEAHNT B Hapfones HENIEAME 3HITe-
HIAME 3G EIHeHTOE TeIONpoB0IEOCTH, TI0, B CBOH
OTEpeTE: TRTEETCE EABSEIM MOESIATETeM hderTamze-
CTH OTHEIAMWNTH 174 GETOHHEDT CTPORTEIREEDT EOE-
cTpyemnmt. JIyIomie XApAETEPHCTHER HMSST OrHeameT-
HOE BRMECTED COCTaEEA Ne 3, pnm moToporo A= 0,058 Br /
wETaK =113
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AxorTye Posas CESTOCTABOBEY — CTADIHE Dpemns-
BATeT EadeIpEl EATOPHO-TPOGHTAETHTECE0H TeTTaTE-
=oCTH, JISE0ECERH MOCyIIpCTEEHERIE VEEBSPCRTRT Heal-
CACHOCTH FFEHRISITeHHOCTHE.
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HHE SEOTe0OHINTECn IPONSCco0s, KaHMIIAT TexENTe-
CEPE Have, JIEBOBCERR TOCYIAPCTEEHHEDD VEHRESDCETET
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