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NMCCNEAOBAHME OrHE3ALLUTHbIX CBOMCTB ONHE3ALLUUTHDbIX NOKPbLITUN
BCMYYUBAIOLLETroCA TUMA NPU ONHEBbLIX UCMbITAHUAX B YCZIOBUAX CTAHOAPTHOIO
TEMMNEPATYPHOIO PEXUMA
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AHHOTALUMA

B cTaTbe npmBOAATCA pe3ybTaThl UCCe40BaHMA OTHE3aLWMTHbIX MOKPbITUIA BCNYy4YMBatO-
weroca TMNa ANA METaNIMYECKUX KOHCTPYKUMIA METOAO0M OLEHKM OrHes3alMTHOM
apdekTMBHOCTM. O6OCHOBaHa aKTyaNbHOCTb MNPUMEHEHUA CPEACTB OrHe3allMThl,
a TaK¥Xe BOCTpeboBaHHOCTb peleHna Npobaembl BbiIbopa KOHKPETHOrO OrHe3awWwmMTHOro
MeToAa AN METaN/IMYECKMUX KOHCTPYKUMIA. NpuBeaeHbl OCHOBHbIE KPUTEPUM AN onpe-
AeneHna cnocoba orHesalmThbl.

B pamKkax OaHHOro mMccnenoBaHWA NPEA/IONKEHO M3Y4YUTb OrHe3alMTHble MOKPbITUA
BCMY4YMBalOLLErOCA TUMNA Ha OCHOBE 3MOKCUAHOMO CBA3YIOLWEro B BUAE TOHKOCAOMHOWM
KpacKu 1 B BUAE MacTUKU. Llenbio nccnefoBaHua ABNSETCA onpeaeneHne orHesawmT-
HOW CNOCOBHOCTM aHanM3Mpyembix 06pa3LoB. s OCyLLEeCTBAEHMA AaHHOW Lenn npo-
BeAEeH CPaBHUTE/IbHbIV aHa/IM3 Pe3y/1bTaTOB OFHEBbIX UCMbITAHUI UCCAeAYEMbIX NOKPbI-
TUIA, NO3BOIAKOLMX NPOBECTU OLLEHKY MUX OFHE3aLLUTHbIX CBOMCTB. OnMnpanch Ha pe3yb-
TaTbl UCMbITaHWIN, caenaH BbiBOA, O 60/siee BbICOKOW OrHesawmTHON 3PPEeKTUBHOCTH
BCMYYMBAIOLLETOCA NOKPbLITUA B BUAE MAaCTUKM NO CPAaBHEHUIO C OrHE3aLMUTHbIM TOHKO-
CNOMHbIM COCTaBOM.

KnioueBble cnoBa: orHesawmtHaa 30GEKTUBHOCTb, CPeacTBa  OrHe3aluuThbl,
BCNYy4YMBaAIOLLEECA OrHE3aLWMTHOE NOKPbLITUE, CTAHAAPTHbIN TEMMNEPATYPHbIN PEXUM, Or-
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ABSTRACT

The article presents the results of a study of intumescent-type fire-retardant coatings
for metal structures using the method of assessing fire-retardant effectiveness. The rel-
evance of the use of fire protection means is substantiated, as well as the demand for
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solving the problem of choosing a specific fire protection method for metal structures.
The main criteria for determining the method of fire protection are given.

Within the framework of this study, it was proposed to study fire-retardant coatings of
intumescent type based on an epoxy binder in the form of thin-layer paint and in the
form of mastic. The purpose of the study is to determine the fire retardant ability of the
analyzed samples. To achieve this goal, a comparative analysis of the results of fire tests
of the coatings under study was carried out, allowing for an assessment of their fire-
retardant properties. Based on the test results, it was concluded that the intumescent
coating in the form of mastic has a higher fire-retardant efficiency compared to a fire-

retardant thin-layer composition.

Keywords: fire retardant efficiency, fire protection means, intumescent fire retardant
coating, standard temperature conditions, fire tests

BeepeHue

Ha cerogHAWHWIN AeHb cyuiecTByeT
HECKO/IbKO  COTEH  pPas3/IMyHbIX CpPeacTs
N METOAOB ANA OrHe3aWm Tbl MeTaNIMYeCKUX
KOHCTPYKUMN. K HUM OTHOCATCA 06/ML0BKM
6EeTOHOM, KUPMNUYOM, LITYKATYPKKU, NaHenb-
Hble U MAUTOYHbIE MaTepuanbl, OrHe3aLnT-
Hble KpacKW, W30/ALMOHHbIE MaTepuanbl
N X KoMBUHaumun. Kaxablii orHesalwmuTHbIN
MmaTepuan MMeeT TexXHUYECKMe CBOMCTBA
M 3KCNNyaTaUMOHHbIE XapaKTepucTnkm [1-6].
3T dakTopbl B 6O/bLlUEN CTeneHU onpeae-
nAlT 0bnactm NpUMEHeHUs MaTepuanos,
He NpensaTcTBYs COBM0AEHUI0 HOPMATUBHbIX
TpeboBaHM, a TaKKe MPUHUMaAA BO BHMMa-
HWe CTOMMOCTb PaboT No NPOTUBOMNOXKAPHOM
3aWwmTe U gpyrue pasanyHble TpeboBaHUS
B Uccieayemoi obnacru.

Mpu n3yyeHMn Bonpoca NPUMeHeHUs
cnoco60B orHesaluTbl UCCeA0BaATENN YACTO
CTa/IkKMBalTCA C npobnemolr BbibOpa KOH-
KPETHbIX OrHe3alWMTHbIX cpeacTs. Ansa onpe-
AeneHns Buaga M cnocoba OrHesawmThl
MOHO BbIAEAUTb Cledylowme Kputepun
[7, 8]: BennunHa Tpebyemoro npeaena orHe-
CTOMKOCTM, TUN 3aWMLAEMON KOHCTPYKLUMMK
N OPMEHTALUMM 3aLUMLLAEMbIX NMOBEPXHOCTEN
B MPOCTPAHCTBE (KOMIOHHbI, CTONKMK, puUrenu,
6anku, CBA3KN), BO3MOMKHOCTb YBE/NYEHUN
HarpysKu Ha KOHCTPYKLMIO 32 CYET Beca orHe-
3aWMTbl (yTAXKeNeHne KOHCTPYKLUMK), BO3-
MOXHOCTb  MEpPUOAMYECKOrO  KOHTpOAA
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MOKPbLITUA U BOCCTAHOB/IEHUA MOC/Ee NoBpe-
KAEHUM, TEXHOIOTMYHOCTb HAHECEHUA OTHe-
3alLNTbl, CTOMMOCTb OTHE3ALLMTHOIO MaTepu-
ana v pabot No npeaBapuUTENbHON MNoAro-
TOBKE KOHCTPYKLUMIN K MOHTAXKy OrHe3aluuTbl
n ap. Takum obpasom, npobnema Bbibopa
OTHE3aWMTHbIX CPEACTB A/NA KOHKPETHOro
06beKTa OCTaeTcs BECbMa aKTya/lbHOM U BOC-
TpeboBaHHOM.

MaTepMan bl  meToabl

B cootBetcteum ¢ NOCT 1363-2-2014
[2] n TOCT 53295-2009 [3] 6biin NpoBEAEHbI
MCMbITAaHWA Ha OrHe3aWuTHY 3dpdeKTmB-
HOCTb B YC/I0BMAX CTaHAAPTHOro TemnepaTyp-
HOro pexuma. [nAa ucnbITaHuA  Bblan
BblOpaHbl 06pasLpbl OrHEe3alWUTHbIX TOHKO-
CNOMHbIX TEePMOPACLUMPAIOLLMXCA COCTABOB
ONA METANNINYECKMX KOHCTPYKLUMIA Ha OCHOBE
3MNOKCMAHOrO  CBA3YHOLWEro, HaHeceHHble
B COOTBETCTBMM C TEXHUYECKUMMW YCNOBUAMM
no cneaytoLLen cxeme:

1 ob6pasel: TrpPyHTOBOYHbLIN C/ION
+ OrHe3alWTHbIA MaTepuan + MNOKPbIBHOM
OUHULWHBIN cnoi;

2 obpasel: TrPYHTOBOYHbIA CAOM
+  3MNOKCMAHOEe  MaCTUYHOE  MOKpbITHE
+ NOKPbIBHON GUHMLLIHBIN C/ION.

B cootsetctBum ¢ NOCT 1363-2-2014
[2] n TOCT 53295-2009 [3] 6b1aK NpoBeAeHbI
MCMbITaHUA Ha OrHe3alWuTHYO 3¢pdeKTmB-
HOCTb B YC/I0BMAX CTaHAAPTHOro Temneparyp-
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HOro pexuma. CywHOCTb MeToaa 3akatoua-
eTcA B onpeaeneHnn orHesalnTHom apoek-
TUBHOCTM NpPWU  TEMNJIOBOM  BO3AENCTBUMU
Ha obpaseLl, 1 BpemeHu OT Hayana Tenj0Boro
BO34ENCTBUA A0 HACTYMN/eHMA NpesenbHOro
coctoaHuA 3Toro obpasua. 3a npegenvHoe
COCTOAHME  MPUHMMAETCA  AOCTUXKEHMe
MeTa/IJIOM OMbITHOrO 06pasua KpUTUYECcKon
Temnepatypbl, pasHoi 500 °C (cpegHee 3Ha-
YyeHue No NoKasaHuam Tpex Tepmonap). Kpu-
TUYeckaa Temnepatypa ctaam B 500 °C xapak-
TepusyeTcAa noTtepen Hecywen cnocobHOCTM
CTaNIbHbIX KOHCTPYKLUMIA NpU HOPMANbHOM
Harpyske.
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Bo Bpemsa npoBegeHMA MUCMbITaHUI
NOMMMO BPEMEHM HACTyNAeHUs npenenb-
HOro coctosiHusa obpasua, GUKCMPOBANUCh
M3MEHEHWE TemnepaTypbl B nedyu, nosese-
HME OrHe3allUTHOro COCTaBa MHTYMECLEHT-
Horo Tuna (BcnyynmBaHue, 06YyrAMBaHUe,
OTCNOEHWE),  WU3MEHEeHWe  TemnepaTypbl
MeTanna onbITHOro obpasua.

Pe3ynbTatbl UccneaoBaHuii
n nx obcyxgeHue

Pe3ynbTaTbl UI3MEpPEHUIA TeMMepaTyp-
HOro peXnMma Ha obpasuax npeacTaBAEHbI
rpaduyeckm Ha pucyHKax 1-2.
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Bpems, MuH
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cpenHee apuMeTUYECcKoe
avarage

Puc. 1. lameHeHne TemnepaTypbl 06pasya 1 npu NnpoBeLeHUN OFHEBbLIX UCMbITAHUM
Fig. 1. Change in temperature of sample 1 during fire tests
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Puc. 2. lameHeHne TemnepaTypbl 06pasya 2 Nnpu NpoBeAeHUN OFHEBbLIX UCMbITaHUI
Fig. 2. Change in temperature of sample 2 during fire tests

B npouecce npoBeaeHNs UCMbITaHUI BM3yasibHO 3aPpUKCUPOBAHbI Ciegytoume nsmeHe-

HUA:
Tabnuua
N3meHeHus, PUKCMpyeMble BO BPEMA UCMbITAaHUN
Table
Changes recorded during testing
Bpems,
MMH Obpasey 1 Ob6pasey, 2
Time, Sample 1 Sample 2
min
5 NMOKpbITUE TEMHEET U c/1labo BCnyyYnBaeTcs
the coating darkens and swells slightly
3 NMOKpPbITUE NPOAOMKAET BCMYyYMBATLCA, HAbAO4AETCA rOpeHMe NOKPbITUA
the coating continues to swell, the coating is observed to burn
4 NOKPbITUE NOYEPHENO NONHOCTbIO, MPOAONKAET BCNYYNBATLCA U FTOPETH
the coating has completely blackened and continues to swell and burn
7 HabnogaeTcs NPOAOKUTENIbHOE FTOPEHUE, MPOLLECC BCNYYMBAHMA OCTaHOBU/ICA
there is a prolonged burning, the swelling process has stopped
13 HabnogaeTcs NPOLOMKEHME TOPEeHMUA
continuation of combustion is observed
57 HabnogaeTcs NPOAONKEHNE TOPEHMUA, PAaCTPECKMBAHUE MNOKPLITUA

continuation of combustion and cracking of the coating are observed

43



TEXHOC®EPHAA BE3SONACHOCTb

2024 Ne 1 (42)

HabntofaeTca NPoAOKEHUE ropeHus, HabatogaeTca ocBeTaeHme (N1oKanbHoe) no-
42 KpbITUA
continuation of combustion is observed, lightening (local) of the coating is observed
3apUKCMpPOBAHO NpeBbIWEHNE CpeaHeNn
61 Temnepartypbl obpasua
an excess of the average temperature of | pacTpecknBaHue u ropeHue Npoaon-
the sample was recorded aeTcAa
63 UCNbITaHWNE 3aBEPLUEHO cracking and burning continued
test completed
65
3adUKCMPOBAHO NpeBbilWeHne cpea-
93 Hel TemnepaTypbl 06pasua
an excess of the average sample tem-
perature was recorded
103 MCNbITaHWe 3aBepLLIEHO
test completed

B pesynbTaTe OrHEBbIX WCMbITAHUMN
OTMeYaeTca, YTo A0 42- MUHYTbI uccneaye-
Mble 06pasLbl MOKa3bIBalOT CXOXKee noseae-
HMe OrHesawMTHOro noKpbITUA. [lpouecc
BCMYYMBAHMA HAUMHAETCA CO BTOPOI MUHYTbI
TEPMWUYECKOro BO3AENCTBUA U OINTCA B TeYe-
Hue 5 muHyT. Janee HabnogaeTca ropeHue
NOKPbLITUA (C 7-M MUHYTbI UCMNbITaHMA), KOTO-
poe npoaonkaetca A0 MOMEHTa AOCTUXKe-
HMA KpUTUYeckol TemnepaTypbl 500 °C.
Ob6pasey 1 bbicTpee gocTUraet npeaenbHoOro
COCTOSAIHMA — Ha 63-N MUHYTE HaXOXAEHMUA
B MCMbITAaTe/IbHOW YCTAHOBKE, B TO BPeMA KaK
obpaszel 2 BblgepxmBaeT 102 MUHYTbI B TEM-
nepaTypHbIX yCN0BUAX CTaHOAPTHOro
pexunma noxapa.

BbiBoAbI

YCTaHOBAEHO, 4TO BCny4ynearouwieeca
NOKPbITUE B BUAE MACTUKU XaPaAKTEPU3YETCA

MEHbLIMM KoNnyectBom aedeKToB Tensno-
N30MpPYIOLLErO NEeHOKOKCOBOro cnosA, 6aaro-
[aps Yyemy AaHHbIM obpasel, NPoAEMOHCTPU-
poBan BbICOKME BpPEMEHHble MNoKasaTenu
OrHe3aWwmnTHOM 3GHEKTUBHOCTM NPU OFHEBBIX
MCNbITAHUAX B YCNIOBUAX CTAaHAAPTHOrO Tem-
nepaTtypHoro pexuma. ObpaseL, Ha KOTOPbIN
6blna HaHeceHa TOHKOC/NOMHAA BCNy4YUBalo-
WAACA KOMNO3MUMA, AOCTUT KPUTUYECKOW
Temnepartypbl Ha 63 muHyTe, uTo Ha 38 %
HUXEe BpemMeHW AOCTUXEHUA npenenbHoro
COCTOAHMA 06pasya ¢ HAaHeCceHMeM NOKPbITUA
B BMAE MaCTUKU. Takum obpa3om, TOHKO-
C/OMHAA KpacKka BCMy4YMBalOLWEroca BMAA
ABnaeTca meHee 3PpPEKTMBHON Npu ee npu-
MEHEHNWN B KayecTBe OrHe3almTbl MeTaiNu-
YECKUX KOHCTPYKLMNA.
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