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AnHoTauus. Ilens. lloBbllleHHAs TIOPIHOYECTb JPEBECUHBI, SIBISSICH CYILIECTBEHHBIM HEAOCTATKOM, OIPAHUYUBACT €€
KOHCTPYKIIMOHHOE MCIOJIF30BaHUE B CTPOUTENLCTBE. HempephsIBHbIE pa3paOOTKI HOBBIX OTHE3AMMUTHBIX CPEICTB KaK 3apyOeKHBIMH,
TaK U OTEYECTBEHHBIMU YYEHBIMH YKA3bIBAET HA HAJIMYHE HEAOCTATKOB Yy CYIIECTBYIOUIMX CPEJACTB M IIENBIA PsSA HEPEIIEHHBIX
BOIIPOCOB B 00JIACTH OTHE3AIUThl KOHCTPYKIMH U3 peBecHHB!. 1[eabio paboTh! SBIAETCSA BBIABICHHE HEIOCTATKOB CYIIECTBYIONINX
OTHE3AIUTHBIX CPEACTB Uil JpeBecuHbl. Memoouxa. TIpoBesieH aHATUTHYECKHIT 0030p OCHOBHBIX TPYII OTHE3AIUTHBIX CPEACTB,
TIOBBIIIAIOLIMX IPE/IENl OTHECTOMKOCTH AEPEBSIHHBIX CTPOUTENBHBIX KOHCTPYKIMI], JaHA OLEHKA MX TEXHHYECKHX XapaKTEePUCTHK.
Pe3ynomamer. BrIBIICHHBIE HEIOCTAaTKH OTHE3AIIUTHBIX CPEICTB TaKHe KaK: INE(QUIMTHOCTH, TOPOTOBH3HA, TOKCHYHOCTH MHOTHX
KOMITOHEHTOB, OIPaHUYEHHOCTb OOJNACTH NPHUMEHEHUs CPEACTB M APYyrue, YTO CHOCOOCTBOBANIO Pa3pabOTKE HOBOIO OTHE3AIUTHOIO
cpencTBa. ABTOpaMu pa3pabOTaHO OTHE3AlIUTHOE BCITyYHBAIOIIEECS CPEICTBO, obecreunBaromiee | rpymmy oOrsHe3amiuTHOM
3¢ deKTUBHOCTH IS JApeBeCHHBL. B cocraB yKka3aHHOTO CPEACTBAa BXOJAUT BCHYYMBAIOIIMKCS rpaduT, KOTOPHIA o6namaer
TEINIOM30JSINMOHHBIMA U OTHEYNOPHBIMH CBOICTBaMM, HauOOJBIICH yJEIbHOH NPOYHOCTHIO HPH BHICOKUX TEMIIEpaTypax, He
IJIaBUTCA W CropaeT TpynaHee, 4eM anmas. Hayunaa noeusna. IlomydeHO HOBOE OTHE3alIMTHOE BCIyYHBAIOLIECECS CPEICTBO,
TIPEMATCTBYIONIEE MPUTOKY HM30BITOYHOTO TEIUIa K 3AlIMIIAEMON MOBEPXHOCTH 3a CHET MHOTOKDATHOTO YBENHUYEHUS B OOBEME.
Ilpakmuueckaa 3nayumocmsy. Pa3paboTaHHOE OTHE3AIIUTHOE BCITYYHBAIOIIEECS CPEICTBO IaeT BO3MOXKHOCTH 0Oojee IIHPOKO
HCTIONTB30BaTh JIPEBECHHY B CTPOUTENHCTBE M TMOBBICHUTH O€30MTACHOCTH SKCINTYyaTAMH 3[aHUH M COOPYKEHMH 3a CUET yBENHMUESHUS
NpeeNna OTHECTOMKOCTH JIEPEBAHHBIX KOHCTPYKLMH.

Knwueevie cnosa: ornesamura JApPEBECHUHbI, OrHE3alIUTHLIC KPACKW, BCIIYYHMBAIOUIWECA OIHC3AlIUTHBIC IMOKPLITUS,
KOMGI/IHI/IpOBaHHHe OTHEOHMO3aIIUTHBIC COCTaBbl, THHOBAITMOHHBIC NHI'PEAUCHTHI OTHE3AIUTHBIX HOKpLITI/Iﬁ
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Anotanist. Mema. I1inBuiieHa ToproYicTs IepeBHHY, OyIydH ICTOTHHM HEIONIKOM, 0OMexye 11 KOHCTpyKUiiiHe BHKOPHCTAHHSA B
OyniBauNTBI. BesmepepBHi po3poOKM HOBUX BOTHE3aXHCHHX 3ac00iB AK 3apyODKHHMHE, TakK 1 BITUM3HIHMMH BUCHHMH BKa3zye Ha
HAsBHICTh HEMOJIKIB y ICHYIOUMX 3ac00iB 1 IiNWil psA HEBUPILICHMX MHTaHb y Tajdy3i BOTHE3aXWUCTY KOHCTPYKLIH 3 JepeBHHH.
Mertoio po0GOTH € BHSBICHHS HEIOJIKIB iCHYIOUMX BOTHE3aXHCHHX 3aC00iB It nepeBHHH. Memoouka. IIpoBeeHO aHANITHIHIH
OTJISII OCHOBHUX TPYIT BOTHE3aXUCHUX 3aC00IB, IO MiBUIIYIOTh MEXY BOTHECTIMKOCTI iepeB'ssHUX OyAiBebHUX KOHCTPYKIIi, AaHa
OLIIHKA [X TeXHIYHUX XapakTepucTHK. Pe3yasmamu. BusiBieHi HeI01iKy BOTHE3aXUCHUX 3ac00iB Taki sK: AeilUTHICTh, JOPOXKHEYA,
TOKCHYHICTb 0araTboX KOMIIOHEHTIB, OOMEXeHiCTh oOyacTi 3acToCyBaHHs 3aco0iB 1 iHINI, IO CHPWSUIO PO3pOOLI HOBOTO
BOTHE3aXMCHOTO 3aco0y. ABTOpaMu po3po0IICHO BOTHE3aXMCHHH 3aci0, 10 CrydyeThesi, ssKuil 3abe3nedye [ rpymy BOrHe3axucHOL
edekTuBHOCTI s nepeBuHU. [0 CKiIagy 3a3HadeHOro 3aco0y BXOIUTH IpadiT, W0 CHOyYYIOTHCS, SIKHH Mae TeIUIOi30JALiiHI Ta
BOTHETPHBKI BJIACTHBOCTI, HAHOLIBIY MUTOMY MILHICTh IPHU BHCOKHX TEMIIEpaTypax, He IUIABUTBLCS U 3ropsie Baxkue, HIK ajimMas.
Haykoea nosusna. OTpuMaHO HOBHII BOTHE3aXHCHHUIT 3aci0, IO CIIydye€ThCS, IO HEPEIIKOpKae MIPUTOKY HaUTHIIKOBOTO TEIUIa IO
MOBEPXHi, sKa 3aXUINAEThCSA, 32 PAXyHOK Oaratopa3oBoro 30inbineHHs B 00'emi. IIpakmuuna suauumicme. Po3poOnenuit
BOTHE3aXHCHUIT 3aCi0, 10 CITydyeThCs, 1a€ MOXKIIUBICTD OUIBII ITMPOKO BUKOPUCTOBYBATH JISPEBUHY B OYyIiBHHIITBI Ta 3a0€3MeUnTH
0e3meKy eKCILTyaTarii OyniBelb Ta CIOPY. 32 paXyHOK 30LIBIICHH MEX1 BOTHECTIHKOCTI IepeB'sTHUX KOHCTPYKIIIH.

Kniouoei cnoea: BOTHE3aXUCT JAEPEBHHM, BOTHE3axWCHi (apOu, IO CIyYyIOThCS BOTHE3aXWCHI MOKPUTTS, KOMOiHOBaHi
BOTHE0103aXUCHI CKJIA/IM, IHHOBAIIii{HI iHTPEi€HTH BOTHE3aXUCHUX TTOKPUTTIB
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Abstract. Purpose.The raised combustibility of wood material, being an essential lack, limits its structural use in building.
Continuous workings out of new fireproof means both foreign, and domestic scientists specifies in presence of lacks at existing
means and variety of unresolved questions in area flameproofing designs from wood material. The work purpose is revealing of lacks
of existing fireproof means for wood material. Methodology. The state-of-the-art review of the basic groups of the fireproof means
raising a limit of fire resistance of wooden building designs is spent, the estimation of their technical characteristics is given.
Findings. The revealed lacks of fireproof means such as: deficiency, dearness, toxicity of many components, limitation of a range of
application of means and others that promoted working out of new fireproof means. By authors it is developed fireproof sprout the
means providing I group of fireproof efficiency for wood material. Into structure of the specified means enters sprout graphite which
possesses heat-insulating and refractory properties, the greatest weight strength at high temperatures, not blow and burns down more
difficultly, than diamond. Originality. 1t is received new fireproof sprout the means interfering inflow of a surplus heat to the
protected surface at the expense of repeated increase in volume. Practical value. Developed fireproof sprout means gives the chance
to use more widely wood material in building and to raise safety of an upkeep of buildings and constructions at the expense of
increase in a limit of fire resistance of wood structures.

Keywords: fire protection of wood, fireproof paints, intumescent the flame resistant finish combined fire-retardant coating,
innovative components of flame resistant finish

Beenenne CTOMMOCTb, a TJIABHOE — OPTaHWYHOCTh M HH3KYIO
panuoaxkTuBHOCT U Ap. K HenocTaTkaM ApEeBECHHBI Kak
CTPOUTENBPHOTO MaTepHalla OTHOCAT HEOZHOPOTHOCTD
(aHM30TPOITHOCTE) CTPOEHMSI ¥ HAIMYHE IOPOKOB,
TMIPOCKOIIMYHOCTh, — NPHUBOJAILYI0 K  H3MEHEHHUIO
pa3MepoB JIPEBECHHBI, KOPOOJICHUIO U PacTPECKUBAHUIO,
CIIOCOOHOCTB K 3arHUBAHHMIO, JIETKYIO BOCIUIAMEHSIEMOCTh
Y TOPIOYECTb.

Kak HU3BECTHO, OJHUM u3 HanOoJee
PACTIPOCTPAHEHHBIX W JIOCTYIHBIX  MPHUMEHSICMBIX
CTPOUTCIBHBIX ~ MATCPHANOB  SBISICTCS  JPCBECHHA.
HpesecnHa o0NamaeT TENBIM PSIOM  TTOJIOKUTEIBHBIX
CBOMCTB, K KOTOPBHIM MOXHO OTHECTH CpPaBHHUTEIHHO
BBICOKYIO MPOYHOCTB, JOCTATOYHYIO YIPYrOCTh, MAJYIO
TETJIONPOBOTHOCTH, OTHOCHTEILHO HEBBICOKYIO
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HecmoTpss Ha HEOOCTAaTKHM W TIOSBICHHE HOBBIX
CUHTCTUYCCKUX MaTcpuajioB, CIIOCOOHBIX  3aMEHHTh
IpPEBECHHY, €€ WCIOIb30BAaHUE B CTPOHUTEIBCTBE B
HOCJIETHUE TOJBI BO3PACTET.

Jnst CHWKEHHSI TOPIOYECTH B COOTBETCTBUHM CO
ctpoutensHbiMu  HopMamu JIBH B 1.1-7-2002 [1]
CTPOUTENBHBIE KOHCTPYKIMM W3 JPEBECHHBI OJDKHBI
OBbITh TMOJBEPKEHbI ~ OTHe3alUTHOH o0paboTke. K
OTHE3AIUTHBIM  CPEJICTBaM  OTHOCATCS  COCTaBHI,
obecneunBatomme | wu I rpynmsl  orHesamuTHON
s¢pextuBHOCTH [2]. [Ipm wWcmomp30BaHWMM COCTaBOB |
IpyHIbl — JOIYCKAeTCsl IOTeps Macchl 3alIUIIEHHON
JIPEBECHHBl B YCIOBUSX WCHbBITaHHS He Oomee 9%
(cpencrna, obecrieynBaromie MOJTy4eHue
TPYJHOCTOPAaeMOIl JPEBECUHBI), @ NPH HUCIOJIb30BAHUU
cocraBoB Il rpynmel — motepst Maccel B mpejenax ot 9%
no 25% (cpenctBa, obecrieyMBalOUIMe —ITONyYCHHE
TPYTHOBOCIIJIAMEHSEMOH IPEBECUHBI).

Hannumne mupoxoro crekTpa CHOCOOOB M CPEICTB
TO3BOJISIET CHU3HUTH TOPIOYECTD JPEBECHHBIL, TIEPEBOAS €€
B KAaTerOpHI0O  TPYJHOTOPIOUUX  MaTepuamoB. A
HETIPEPhIBHBIC  Pa3pabOTKM  HOBBIX  OTHE3AIIUTHBIX
CPEACTB KaK 3apyOe)KHBIMH, TaK U OTEUYCCTBEHHBIMHU
YYCHBIMU YKa3bIBaCT HA HAJIWYUC HCIOCTATKOB Yy
CYIIECTBYIOLUIMX CPEACTB M LEJBI psI HEpeLICHHBIX
BOIIPOCOB B O0JACTH OTHE3aLIMTHl KOHCTPYKUMH U3
JPEBECHHBL

Hean
BrraBnenne HEIOCTAaTKOB CYIIECTBYIOIIUX
OTHE3AIUUTHBIX  CPEINCTB Uil  pa3paboTku  Ooee

3¢ (EeKTUBHBIX CPEJCTB, IPUMEHEHHE KOTOPHIX Oyaer
CII0COOCTBOBATD TIOBBIIIEHUTO 6e30macHoOCTH
9KCILTyaTallui KOHCTPYKUUI U3 JIPEBECHHbI.

Metoauka

IIpoBeneH aHamUTHUECKH 0030p OCHOBHBIX TPYII

OTHE3AIUTHBIX ~ CPEACTB,  IOBBILAIOLIMX  IIpeaes
OTHECTOMKOCTH JICPEBSHHBIX CTPOHUTENBHBIX
KOHCTPYKLMH, JaHa  OLEHKAa UX  TEXHHYECKHX
XapaKTEepUCTHK.

Pe3yabTarsl
B zaBucumocTH 0T Ha3HaueHHs M o0JlacTH

MIPUMEHEHHUS CPENCTBA, MCIIONB3YEMBbIC ST OTHE3AIIUTEI
IpEeBECHHBl M W3IENHA W3 Hee, IOAPa3NeIioTcs Ha
cremyromue BUIH [3]:

- 10 TPUPOJIC COCTABJISIFONIUX: OPraHUYCCKUE (UMCIOT
B CBOGM COCTaBC OpPTAaHWYECKHAC COCTABISIONIAC) W
HEOPTaHMICCKIC;

- 10 PCaKIWU HAa BO3JCHCTBHC TEIUIA: AKTHBHEIC
(BcIryunBaHme, BCTICHUBAHKE) 1 TTACCUBHEIC,

- TI0 cIocO0y MPUMEHEHHUs: MPOMUTKa; oOMaska (10 5
MM); kpacku, jdaku (mo 1 mm); mrykarypku (mo 0,5-
2 cM); OOJIMIIOBOYHBIC MaTEPHAIBL.

Kaxnplif M3 mpencTaBIEHHBIX KIACCOB CPEICTB
AMECT MPCHMYIISCTBA H HEJOCTATKH B OTHOILICHHUU

NIPUMEHEHNS HX U1 OTHE3AIIUThl KOHCTPYKIMH U3
JIPEBECHHBI.

Tak moxpeITHs (Kpackd, SMaiy, JIaku) o0pa3yloT Ha
3aIIMIIAEMON TOBEPXHOCTH JAPEBECHHBI TOHKYIO ILUICHKY,
NPUIAIONIYI0 JIEKOPATHBHBIH BHI, NPENATCTBYIOIIYIO
BO3TOPaHUIO, pacupocTpaHeHHIO IUIAMEHH 110
MOBEPXHOCTH W 3alHUIIAIONIYI0 OT BO3JCHCTBHA BIIarx
[4, 5]. OnHako Kpacku, SMajl Ha OCHOBE OPraHUYEeCKHX
COCTaBJISIOIINX B OONTBIINHCTBE CITyJacB
U3TOTaBJIMBAIOTCS HA TOPIOYUX PACTBOPHUTEINAX, OCTATKH
KOTOPOTO MOTYT COJICpPKaThCs B IUICHKAX, 00pa30BaHHBIX
u3 HUX. To ecTh Ha NMPOTSHKEHUHM HEKOTOPOTO BPEMEHH
TaKWe TIOKPBITHS TMOCIE HAHECEHWsI MOTYT HWMETh
CHI)KCHHBIE OTHE3aIUTHBIC CBONUCTBA.

JlakokxpacouHble MaTepuabl Ha OCHOBE
CHHTETHUCCKUX BSKYIIUX TIPH TOPEHWH CKIOHHBI K
UHTEHCHBHOMY IbIMO- M cakeoOpa3oBaHuio. bonee
3¢ QEKTUBHBIMY, TI0 CPAaBHEHHIO C JIAKAMH, KpackaMu U
SMaJSIMH, KOTOPBIE HUCIIOJB3YIOTCS CKOpEe KaK CpeacTBa
MPO(GHUIAKTHKA TOPEHHS, SBIAIOTCS BCIYYHBAIOIIHECS
orHesamuTHele NOKpbITUa (BOII) [6]. Ilpu orxeBom
BO3/ICHCTBIN OHH YBEINYNBAIOTCS B 00BEME B JICCATKH, a
TO W COTHH pa3, o0pa3ys CJIoif TBepIOi NEHBI C HU3KOH
TEIUIONPOBOJHOCTbI0 M  BBICOKOH YCTOMYMBOCTBIO K
IlaMeHW.  BcemywuBalommecs TOKPBITHSL  SBJISIOTCS
MHOTOKOMIIOHEHTHBIMM CHCTEMaMH, COCTOSIIMMHU U3
CBSI3YIOIETO, AaHTHMIIMpEHAa W TeHooOpasoBareneil —
BCIyuuBamoUMx  100aBok. Ilombop  KOMIOHEHTOB
TIOKPBITHS, NX MHAWBUIyaJIbHBIC CBOICTBA, oOecrieueHne
UX COBMECTHMOCTH, KOTOpPasi B OCHOBHOM H OIIPEAENIICT
CBOIMCTBa  TOKPBITHS,  OKa3bIBAIOT  CYHIECTBEHHOE
BmmsiHAe Ha obmme cBoifctBa BOIL. Ilostomy npum
pazpaborke BOIl  ucmome3ylOT  MaTEeMaTHUYECKYIO
MOJIeNIb, KOTOPask TTO3BOJISIET MO (PU3UUECKUM CBOMCTBaM
IOKPBITUSL  IIPEJCKa3aTb  TEMIIPaTypHbIH  PEXuUM
3alIMIAEMOH  TIOBEPXHOCTH M MOXET  OBITh
UCIOJIb30BaHa i1 oueHKH 3¢dexkruHocta BOII u
BeiOOpa  HampaBieHus wx  co3maHusa.  OcHOBOH
BCITyUHBAOMINXCS MOKPBITUI MOTYT ObITH OpPraHMYECKHE
Y HEOPTaHWYECKHE BSDKYIIHE, KOTOPBIC TIPEIONPEICIISIOT
Kak HUX IpeUMyIlecTBa, TaK M HEJOCTaTKH. Tak,
MOKPBITHST HAa OCHOBE OPTaHWYECKHX BSDKYIIUX HMEIOT
XOpOILIHe JEKOPAaTHBHBIE CBOMCTBA, BHICOKYIO aIre3Hio K
[IOJIrOTOBJIEHHOM ITOBEPXHOCTH JIPEBECHHBI, HAHOCSTCS
TOHKHM CIIOEM, HO B TO JXE€ BPEMs JOPOTOCTOSIINE,
00J1a1a10T BBICOKOM JBIMOOOpa3yIOIIel MOBEPXHOCTHIO U
OTpaHMYEHHBIM BPEMEHEM HX OTHE3alIUTHOTO JICHCTBHS.
IIpu orHeBoM BO3JeHCTBUU BCIyUeHHBIH KOKCOBBIH oM
TIOCTEIIEHHO BBITOPACT, MEXaHWUYECKH pa3pyliaeTcss M
OTCJIaMBAETCA OT IOBEPXHOCTH. [103TOMY aKTyaiabHBIM
SBIIAETCA pa3pabOTKa OTHE3AMMUTHBIX CPEACTB, HE
COZEPKAIINX TOPIOYMX KOMIOHEHTOB M OOJaJarolIuX
BBICOKHMMU OTHE3allIlUTHBIMU CBOMCTBaAMU.

BonmBIIMHCTBO M3 BCIyYHMBAIOMIMXCS TOKPBITHH Ha
OCHOBE HEOPraHMYECKUX BSDKYIIMX M3TOTABIMBAIOTCS HA
OCHOBE KHAKOTO HAaTPHUEBOTO WM KalWeBOTO CTEKIA.
OCHOBHBIM HX HPEHMYLIECTBOM SIBIISIETCS 3HAYMTEIIHHO
MEHBIIAst X CTOMMOCTh MO CPAaBHEHHUIO C KpacKaMH Ha
OPraHWYECKUX  BSDKYLIMX,  HETOPIOYECTh  CaMHX
TOKPBITHH, OTCYTCTBHE TOKCHYHBIX BBIJICICHUI MpH
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ropeann. OpHaKO WMEIOT HU3KHE [EKOPAaTHBHBIC
CBOICTBA, HEBBICOKYI) MEXAHUYHBIC IIPOUYHOCTb, MAJbIH
CPOK DJKCIUTyaTallUd, HEYCTOWYMBOCTh K BO3AEHCTBUIO
Blary, OONbLIOM pacxon Npu HAHECEHUH LA
JOCTIDKCHHMS  OAMHAKOBOTO  YPOBHS ~ OTHE3AIIUTHOMN
3¢ PEKTUBHOCTH C OPraHUYECKUMH KPACKaMHU.

Bricokoe ornesanTHOE ACHCTBHE TeIeo0pa3yIommx
COCTaBOB OOYCIIOBJIEHO MX HU3KOH TEIUIONPOBOAHOCTBIO
W HaINYHEeM B CBOEM COCTaBe AaHTHIHUPEHOB [7].
OrHe3amuTHBIE MOKPBITHS HA OCHOBE TAKHX COCTAaBOB
OJTHOBPEMEHHO ACHCTBYIOT Kak oOMaska (IITyKaTypka) u
Kak nponurtka. K mpeumMyimiectBaM reieo0pasyrommx
COCTaBOB MOXKHO OTHECTH Mallyl0 TPYJOEMKOCTb HX
HAHECEHMs Ha JE€PEBAHHbIE KOHCTPYKIMH, BO3MOKHOCTh
BHU3yallbHOIO KOHTPOJS CIUIOIIHOCTH U TOJILUHBI
MOKPBITHS, BO3MOYKHOCTh MOIYYEHHUS! BCITyYUBAIOIINUXCS
COCTaBOB, BBE/ICHHS B HUX aHTUIUPEHOB U HHTHOUTOPOB
ropeHus. HepocraTkamMm — gBISIFOTCS  HMX  JIETKOE
OTCINauBaHUE U CYIIECTBEHHOE pAacTPECKUBAHUE BO
BpEMsI CYIIKH, YTO CHIDKAET MX JIOJTOBEYHOCTh, HU3KHE
JICKOpPaTUBHBIE CBOICTBA, HU3KYIO BIarOCTONKOCTb.

OrnesaniurHoe MPONUTHIBAHNE JIPEBECHHBI
MO3BOJIIET  CHU3UTh  TEPMHUECKYIO  YCTOMUMBOCTH
Marepuaia, YBEIHIHUTh HIPOJOKUTEIBHOCTD

orHezantel [5, 8]. IlponutounHble cOCTaBBI, Kak
MIPABUIIO, MPEACTABISAIOT COO0H BOJHBIE pACTBOPHI COJIEH
(aHTUIHMPCHOB), KOTOpPHIC HAHOCATCS HAa TOBCPXHOCTHU
WIA BBOIATCA B IIOBEPXHOCTHBIE CIIOH JIPEBECHHBI
croco0oM  riyOoKoW — mpomuTKH.  [loBepXHOCTHas
IOPONKTKA AHTHUIHPEHAMH HE BBI3BIBACT CHIDKCHUS
TNPOYHOCTH W HE CO37aCT BHYTPCHHHUX HAMPSIKCHUN B

IpeBeCHHE, IPOCTa B  JNCIOJHEHHH,  II03BOJICT
o0OpabartbIBaTh JICPEBSHHEIC KOHCTPYKI[UH
HENOCPEICTBEHHO  Ha  CTPOUTENBHOM  OOBEKTE,

AHTUIIMPEHbI SBISIOTCS HanboJiee PacHpOCTPaHEHHBIMHU
Ha pPBIHKE CPENCTB OrHe3amuTbl. OXHAKO IONYIHTH
HAaJEeKHYI0 OlHE3alUTy TaKHUM CIOCOOOM KpaiiHe
CIIOXHO.

Metonbl TIyOOKOM TPONMUTKH HANpaBiIeHBl Ha
yBEJIMYEHNE KOJIMYECTBAa aHTHITMPEHA B JIEPEBE, a TaKkKe
COXpaHeHHEe  TeKCTypbl  IpeBecuHbl. OnHako ¢
YBETMYECHHEM KOJMYECTBA AHTHUITMPEHA B JPEBECHHE
yXyAMIaloTcst ee  (U3MKO-MEXaHWYeCKHEe CBOWCTBA,
KpoMe Toro Juisi obecrnieueHus | rpynmbl orsHes3amuTbl
riryOokas TIPOTINTKA TpebyeT CHETHATBHOTO
000pyIOBaHMA WM OCHALICHUS, M, CIEIOBATEIbHO, HE
OCYIIIECTBMMa B YCJIOBHSAX CTPOMTEIHHOH IIJIOIIAIKH.
HenocratkoM  BOIOPAacTBOPUMBIX — AHTUIIMPEHOB  Ha
OCHOBE  HEOPTaHWYECKHX  CoJell  sBiIseTcs WX
BBICAIMBAHUE [I0CJE YBJIQKHEHUsS JIPEBECUHBI, YTO
MPUBOANT K CHIDKCHHWIO OTHE3amMTHOTO 3(ddexTa.
CrenoBaTtenpHO, TaKHE COCTABBI MOTYT HCIOIB30BATHCS
TOJIBKO JUIS BHYTPEHHEH OrHe3amuThl ApeBecHHbl. C
HETBbI0  YBENMUYCHUS JIOJNTOBEYHOCTH OTHE3al[UTHOMN
HPOIUTKKA U1 JAPEBECHHBI, 3KCIUIyaTHpYHOIleiics Ha
OTKPBITOM ~ BO31yXe, BO3MOXHA  JOTOJHUTEIbHAS
o0paboTka MIPOIUTAHHON JIPEBECUHBI
THIPO(OOMBUPYIONIMMA ~ cocTaBaMH.  Bo  Bpems
TEIJIOBOTO  BIUSHMSA ~ OOJIBIIMHCTBO  OTHE3AIIUTHBIX
MarepHuaoB MOZBEPTalOTCS  PasiIMYHOTO  poja

megopmarisM, 9TO TIPUBOAUT K WX OTCIAUBAHMIO,
o0pazoBaHui0 OOJIBIIMX M TIIYOOKHX TPCUMH C
OTOJICHHEM 3amumaemoii mosepxnoctu. CyiiecTBeHHOE
BIMsiHME Ha Je(OpPMalHI0 OKa3blBaeT 3JIACTUYHOCTh
MOKPBITHS, KOJIMYECTBO Ta30B, BBIICISAIONUINXCSI MPU
HArPeBaHWU, a4  TaKKe  CTeNEeHb  COOTBETCTBHUS
KOX(PQUIINCHTOB TEIJIOBOTO PACIIMPCHUS TOKPHITHS U
3ammmaeMoro Marepuana. JlpyruMu cioBamu, Jro0oe
OTHE3AIIUTHOE ITOKPHITHE B TIPOIlECCE HKCIUTyaTaluu
paHO WM TO3HO TepseT 3aluTHbIe cBoiicTBa. [locie
9TOTO JpEeBECHHA HYXK/IAeTCs B MOBTOPHOH 00paboTke.
Kpome Toro, apeBecuHe yrpokaeT He TOJBKO OrOHb, HO
u OwopaspylieHHe, a Tpolle TOBOpS — THHCHHE,
0o0pa3oBaHHE MHUKPOOPTAHH3MOB, OakTepuii, IIECEHH,
rpubkoB u T. 1. [losHOLEHHAs 3amWTa JAPEBECHHBI
JIOJKHA OBITH KOMIUIEKCHOM, B OCOOEHHOCTH B 37aHUSX,
PACIIOJIOKEHHBIX B MECTHOCTSIX C BJIQKHBIM KIIMMaTOM, B
HHM3MHAX, JOJIMHAX PEK U Mp.

B mHacrosmiee Bpems Bce Oonblliee MNPUMEHEHUE
HaXOIIAT KOMOMHHUPOBAHHBIC OTHEONO3AITHBEIC COCTABEI
[9, 10]. Yaie Bcero 3To NPONUTKU, COAEPIKALLUE LIETbIN
MEPEYCHb  COCTABIAIOMINX: AHTHITUPCHBI, OMOIMIEL,
AHTHCETITHKH, Kpacsmue TTUTMEHTEI,
IUICHKOOOpasyroume  100aBKd  JyUii  3al[UThl  OT
aTMOC(EPHOTO BO3ICHCTBUS. YHUBEPCAIBHBIH COCTaB B
moboM  ciyyae  Oylner  HpOUIPHIBATE  CPEACTBY
CIICLMaNBEHOTO Ha3HA4YeHWs. B CB3M ¢ TeM, 4TO CPOK
JKCIUTyaTallid 3JaHUH H COOPYXECHUH HCUYHCISACTCS
TECATHIICTHSIMHA, BO3PACTAIOT TPEOOBAaHUS K COXPAHCHHIO
OTHE3aIUTHOH 3¢ PEKTHBHOCTH TPUMCHIEMBIX
nokpbITHii. OCHOBHOM TOKa3aTeah — OTHE3al[UTHAS
3¢ PEKTHBHOCTH MOXKET OBITh yTpadeHa CO BpeMeHeM 0e3
BUAHUMBIX W3MEHCHUN TIOKPBITHUA.

EnvHoro MHEHHS 1O  METOAMKE OLEHKH W
HCCIICIOBAHUIO  JOITFOBEYHOCTH TE€X MM  HHBIX
OTHE3ALUTHBIX  IOKPBITMM  HEe  cymecTtByer. B
OONIBIIMHCTBE  CIy4aeB  IPOLECC  HCCIEAOBAHUA
JIONTOBEYHOCTH  MOJENMPYETCST  NPHONIKEHHO K

peasbHBIM YCIIOBHSIM JKCIUTyaTaliy. Taxke UCIOIb3yIoT
YCTOSIBIITUECS TTOJIXOBI M METOJIbI, KOTOPHIE MPUMEHSIOT
JUISL OTIPENEICHUsI CPOKOB DKCIUTyaTallMy aHAJIOTUYHBIX
CTPOUTEIHHBIX MAaTEPHAIOB — JTAKOB M KPACOK.

AHanu3 myTed pa3BUTHSL OTHE3AIIUTHBIX CPEICTB U
TEXHOJIOIMH HMX MPAaKTHUYECKOr0 HCIOJb30BaHUS B
CTPOWTEIFHOM JIeJie IS IOBLIMICHHS TPOTHBOMOXAPHOH
YCTOMYMBOCTHU JEPEBSIHHBIX KOHCTPYKLMHA U MaTepUajoB
MOKa3bIBACT, 49TO MIPUOPHUTETHBIMU SIBJISTFOTCSI
TEXHOJIOTHH ¥ CpPEICTBa, KOTOPBIE CIIOCOOHBI MIpU
MUHMMAJNBHBIX ~ 3aTpaTax o0ecmeuuTh  TpeOyembie
napameTpbl orse3awiuthl [11]. Takke BaxkeH OTBET Ha
BOIIPOC: MOTYT JIU COBPEMEHHBIE CPEACTBA OTHE3AIUTHI
obecrnieunBaTh CHIDKCHHE TOPIOYECTH u
BOCIUIAMEHSIEMOCTH JIPEBECHHBI, BIUSATH HA YCJIOBUS
pacupocTpaHeHHs IJIaMEHH O TOBEPXHOCTH, CHIKATh

IBIMOBBIICIEHHE NPH TOPEHHHM M TOKCHYHOCTb
IPOIYKTOB TOPEHHUS.
Hecmotps Ha 3HAYUTENIbHOE KOJIM4ECTBO

OTHE3AMUTHBIX CPEJCTB, HE MHOTHE M3 HHUX HaXOIAT
IIPOKOE MPUMEHEHHE, YTO 0OBACHAETCA HEAOCTATOYHOM
U3yYCHHOCTBIO UX CBOMCTB U MOBEACHUS APEBECHUHBI MO
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NOKPBITUSIMU  Ipu  OrHeBoM  BozfeiictBum. [lox
OTHC3alMUTHBIM TOKPBITUEM JICPCBAHHAA KOHCTPYKIIUA
MOXET HE TOpETh, HO OHA MOXET UMETh OoJiee HMU3KMi

mpesie]l  OTHEeCTOMKOCTH, 4YeM  HeoOpaOoTaHHBIE
KOHCTPYKLWH, n3-3a cnaboi OTHE3alTUTHON
CIIOCOOHOCTH ITOKPBITHS.

B KkadecTBe  COBPEMEHHBIX  WHHOBAIMOHHBIX
UHIPEIUCHTOB, o0ecrieyBaroIINX yJIy4IlIeHHe
9KCITYaTAIlMOHHBIX ~ XapaKTEPUCTHK  OTHE3aIIUTHBIX
TOKPBITHHA (n opraHopa30aBlIIEeMbIX, u

BOJIOpa30aBISEMbIX), IPUMEHSIOTCS TIOJIbIE CTEKIISTHHBIC
MUKPOIIAPUKU (crexnocgepsr) u yriepoHble
HaHOTPYOKM [3, 5]. Venepoowvie namompybru — 310
JIOCTaTOYHO  HOBBIH  IEPCHEKTUBHBIM  MaTepuai,
MPeCTaBISIOMUI co00i mobsle TpyOKu pazmepom 20-
30000 =M, cocTosIIAE W3 CBEPHYTHIX CIOEB YTIIEPOja.
HanoTpyOKM OTHOCATCA K UYpE3BBIYafHO JOPOTHM
nobaBkaM. Mcmonb3oBaHME B COCTaBax IOKPBITHH
MOIUMUIMPYIOUINX 100aBOK Ha OCHOBE KepaMHUYECKHX
MHUKpocdep oOecrmeumBaeT TakWe TEXHOJIOTHICCKHE
cBOiicTBa TOKPBITUH, KakK HU3HOCOCTOUKOCTB,
TJISTHIICBOCTh W Jp., 2 MOTU(PHUIUPYIOMNAX T00aBOK Ha
OCHOBE CTEKIIHHBIX  MHKpochep CHIDKCHHE
IUTOTHOCTH TIOKPBITHS, YIYYIICHUE €TO COBMECTHMOCTH C
Pa3iUYHBIMHA TIOJIMMEPHBIMH  CBA3YIOLIMMH, CHI)KCHHE
yCagKd, BS3KOCTh KOMIO3HMIHUII 10 CpPaBHEHHIO C
TeOMETPUUYECKA HE O(POPMIICHHBIMU YaCTHLAMHU IPYTHX
HAIlOJIHUTENIed, yMEHbIIeHHe a0pa3uBHOTO JEHCTBHUS.
[IpuMeHeHne TONHBIX  CTEKIOC(hEep B  MOKPBITHSIX
MO3BOJIET YACTHYHO 3aMEHHUTh Oellbleé NUTMEHTH U
YIAYYOIUTh (PU3UKO-MEXaHHYECKUE CBOHCTBA MTOKPBITHH.

[lomsle  crekmocdepsl  OTHOCAT K JOPOTHM
HAIOJHUTEIISIM, OJTHAKO MX MPUMEHEHHE dKOHOMHUYECKH
ONpaBIaHHO, MOCKOJIBKY COJEpXKAHUE B TOIHUMEpe
MOJNIBIX cTeKiIocdep B konmdectBe 5-20% 3a cuer uX
HU3KOH IDIOTHOCTH CYIICCTBEHHO CHW)KaeT CTOMMOCTH
€MHHULIEI 00beMa MaTepUaa.

AHanmM3 OTHE3AIMUTHBIX CPEICTB, UX HMCIOJIH30BaHHUC
B CTPOUTENBCTBE Ui TIOBBIIICHUS OTHECTOHKOCTH
KOHCTPYKIIMH W3 APEBECHHBI TOKa3al, YTO MHOTHE W3
HUX 00J1a7al0T LENBIM PSJIOM HEJOCTATKOB, TAKUMHU Kak
JIOPOTOBU3HA " Je(pUIATHOCTD OTIENBHBIX
KOMIIOHEHTOB, TOKCHYHOCTb MHOTHX IPUMEHSIEMBIX
BeiecTB [13], 0coOCHHO NpH YBEIMYEHUH TEMIEpaTypbl

BO3AyXa. OTH W Jpyrue (akTopsl CrmocoOCTBYIOT
JanpHeHIMM  HOMCKaM M pa3pa0oTKe  HOBBIX
OTHE3AIUTHBIX  TOKPBITHH I CTPOWTEIBHBIX

KOHCTPYKLMH N3 JPEBECHHBl C Y4eToM TpeOOBaHMI
HOTPEOUTENBCKOTO PHIHKA Y KPauHBL.
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(m; —m,)-100% (1

ny

P:

rIe m; — Macca odpaslia 10 UCIBITaHuS, T;
m, — Macca obpasiia Mocie UCTIBITAHUS, T.
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