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TEMHEPATYPO-]}OFHECTIFIKI 3AXHUCHI IOKPUBHU JJIA JEPEB’SIHUX
KOHCTPYKIOIMHUX EJIEMEHTIB HA OCHOBI OKCHUAIB METAJIIB

BriponioBx OCTaHHIX pOKIB Tramy3p OyHiBHHIITBA, BPAaxXxOBYIOUHM IOTPEOW pPO3IIMPEHHS
1HOPACTPYKTYPHU PI3HUX Taily3ei AissIbHOCTI, NOTpeOye 301bILIEHHS PUHKY HAJaHHS I[OCIYr
MiCTOOYZIBHOI Ta MPOMHUCIIOBOT AisibHOCTI. Ha qannii yac oTHUMH 13 HAWMOIIMPEHUX Ta MPOCTUX
y 3aCTOCYBAaHHI € Oy/IBEIbHI KOHCTPYKIIIT 13 IepeBUHM Ta MeTary. OZHUM 13 MOKIMBUX BapiaHTIB
3axHUCTy OyAiBeNbHUX MaTepialiB i KOHCTPYKIIH i3 1epeBUHU Ta METally € IOBEPXHEBUH 3aXHCT
BOTHE3aXHUCHUMH 3acobamu [ 1, 2].

BpaxoByloun HEJOBrOBiYHICTH 1 3JaTHICTh TaKWX KOHCTPYKIIH 10 3aiiMaHHSA Ta
MIATPUMAHHSA TIPOIECY TOpIHHS, BHUHUKAE TOCTpa IMOTpeda y 3abe3leueHHi 3axuCTy Bif
30BHIIIHBOTO BIUTUBY Ta Moxkex. OTxe, sk 0a4nMMo, JOCTIKEHHS BOTHE3aXUCHUX KOMITO3HUITIH
TSl IEpEB’ THUX Ta METAJICBUX KOHCTPYKIIH € akTyaabHuM [3].

Po3po0Oka 1 mocmimkeHHs aTMochepo-TeMIepaTypo-BOTHECTIKUX KOMIIO3HINN Ha OCHOBI
CHJIIKATy HATPIIO Ta HAMIOBHIOBAYIB 13 0a3aJIbTy, JEKCTPUHIB 1 OKCHIIB METAJIIB, 30KpEMa OKCUTY
TUTaHy Ta MarHito, Jjs 30UTbIICHHS] BOTHECTIMKOCTI JIepeB’sIHUX OYAiBEIbHUX KOHCTPYKINH €
OCHOBHOIO METOIO JOCTIHKEeHb [4,5].

BusnayeHHs BOrHe3axHMCHOI €(EeKTHBHOCTI BOTHE3aXHUCHHMX IIOKPUBIB MPOBOJIWIM 3a
metoaukoro, HaBeneHoo B ['OCT 16363-98 «3acobu BorHezaxucHi Ui OepeBUHU. MeToau
BHU3HAYECHHS BOTHE3aXUCHUX BIACTUBOCTEH.

JlocnimKkeHHsT TTPOBOMMIINCS IS B3IpIiB 0OpOOJICHUX BOTHE3aXMCHOIO KOMITO3HUINIEID Ha
OCHOBI pigkoro HaTpieBoro ckia (50% wmac. %), aexctpuny (20% wmac. %), okcuy TUTaHy Ta
MarHiro (20% mac. %) 1 6azanmsToBoro BotokHa (10% mac. %) (Tabmn. 1).

Taoauya 1. Cknao ma 63ipyi po3poodenoi 60cHe3axXucHoi KOMRO3uuii

Ne B3ipris Bwmict Hamnosniosau, mac %
3a CKJIaZIOM HaTPiEBOTO
KOMIIO3HITii pinkoro ckia, MgO TiO; Jexcrpun |basansToBe TopmmHa
Mac. % 3a BOJIOKHO | BOTHE3aXHCHOTO
cyxum MOKPUBY, MM
3aJIUIIKOM
1.1 50 - 20 20 10 1,1
1.2 50 - 20 20 10 0,8
1.3 50 - 20 20 10 0,9
2.1 50 20 - 20 10 0,8
2.2 50 20 - 20 10 1,0
23 50 20 - 20 10 0,7

CKJ1aiu KOMITO3UITIH [Tl BOTHE3aXMCHHX ITOKPHBIB Y CITIBBIIHOIICHHSX, BKa3aHUX Yy Ta0JI. 1,
TOTYBaJIM MEXaHIYHUM JUCIEPryBaHHAM Yy KyJbOBHX MJIMHAX J0 TOHMHU PO3MEJIOBAHHS, SKa
BIJIIIOBIIa€ 3aNUIIKY Ha cuTi 3 BiukoM 0,2 MM (Ne02) He Oimbime 2% Miciis MpOCitOBaHHS.

JocnimpkenHs atMocdepocTIHKOCTI Ta BOTHECTIMKOCTI BUKOHYBAJIUCH Y [1BA €TaIlH.

1-u eman. /Jocnioxcenns ammocghepocmitikocmi

3axuIeHi BOTHE3aXMCHOI0 KOMITO3UIIEID B3ipii Micis TMOBHOTO BHCHUXAaHHS IiAlaBaju
BUTIPOOOBYBaM B eKcukatopi mpotsarom 24 rox. [lo 3aBepmenHro BUMpoOyBaHHS B3ipIi
3BaKYBaJIU ISl BA3HAYCHHS MPUPOCTY MacH 3 MOXHOKo0 He Oinbiue 0,1 r Ta BU3HAYamm KpaioBuii
KYT 3MOUYYBaHHS, SIKUH 3HAXOAUTHCS B Mekax 84...88 rpaaycis, I miaTBEpIKYE TigpoPoOHICTh,
aTMOC(EepOCTIHKICTh Ta BUTPATH BOTHE3aXUCHOI CyMillll HEOOX1AHOT /ISl HOBEPXHEBOTO MOKPUB 1
m? GyniBenbHOT KOHCTPYKIT (Tabm. 2).
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Butpary cyxoi BorHe3axucHOi peuOBUHU OOUUCIIIOBAIH 32 (POPMYIIOL0:
m, —m
R =——2,(1)
F

1

zie: m; — Maca B3ipIid Hepe]l CTIATIOBAHHAM, T;
M2 — Maca B3ipls 10 HAHECEHHS TIOKPHB, T;
F — my01ma moBepxHi B3ipi, M.

Tabauysa 2. Pezyivmamu eunpoodysans 60,1020CMIKOCHI ma eumpamu cyxoi
602HE3AXUCHOI pevuosuHuU

Maca B3ips, T

Butpara

No Hicst . 36in§meHHg MacH | BorxHe3axmCTHOTO
. poOyBaHHS BUIPOOYBaHb
PEYOBUHA BOTHESAXUCHOL | o 1 srocTitikocTi BOJIOTOCTIHKOCTI,
pCYOBHHU %

1.1 153,68 173,81 174,06 0,25/0,14 657,84
1.2 166,21 183,74 183,94 0,20/0,11 572,87
1.3 159,97 176,34 176,56 0,18/0,12 534,97
2.1 143,61 156,83 157,07 0,24/0,15 432,03
2.2 154,82 166,18 166,34 0,16/0,09 371,24
2.3 159,37 172,44 172,65 0.21/0,12 427,12

2-u eman. [Jocniodcenns eghekmunocmi 60ene3axuchHo2o NoOKpusy

J1s BU3HaYeHHS BOIHE3aXMCHOI €peKTUBHOCTI BAKOPHCTOBYBAIM YCTAaHOBKY, 3T1IHO 3 [7].
VY miif yCTaHOBIII PETYNIOBAIA BUTPATy ra3y TaKUM YHHOM, IIO0 TeMmIiepaTypa BIPOIOBXK 5 XB
cranoBmia (200+5) °C, micast yoro ¢ikcyBasiv 3HAUEHHs] BUTPATH Ta3y 3a IOKa3aMH poTaMeTpa.

[Tpn nocsraenni temneparypu (20045) °C 30HT BigBOIWINA 1 B3ipelb, SKAN 3aKPITUICHUI
B TpUMadi, OMyCKaJM B KEepaMiuyHUH KOpoO 1 OIHOYACHO BMHUKaiIM cekyHaomip. IToTiM 30HT
moBepTau B poboue mostoskeHHs. B3ipens Tpumany B oaym ' mansHUKa BIpooBxk 2 XB. I1ix gac
BUIIPOOYBaHb KOHTPOJIOBAJIM BUTpATy raszy. Uepes 2 xB mojady rasy MpUMNHMHSIIM 1 3aIMIIAIN
B3ipeIb OXOJIO/PKYBATUCh 10 KIMHATHOI Temmeparypu. OXOoJo[KeHHUH B3ipelpb AicTaBaliud 3
KepaMidyHOro kopo0a i 3BaxyBaiu. Pe3ynbraTy BUNIpoOyBaHb 3a3HaueHo (Tabdi. 3)

Brpaty macu, %, obuucroBanu 3 TouHicTiO 10 0,1% 3a popmyroro

P:M.]OO %, (2);

ml
Jie: m; — Maca B3IpIld 10 BUIIPOOyBaHHS, T;
m2 — Maca B3ipLis Hiclisi BUPOOYBaHHS, T

3ajle)KHO BIJ BTpaTH Macd B3IpIS MOKHA BCTAaHOBHTH TPYIy BOTHE3aXHUCHOI
edpextuBHOCTi. BinnosinHo g0 I'OCT 16363-98 mpu BTpati Macu B3ipid He Ounbiie 9% s
3ac00y BOrHE3aXHCTY BCTAHOBIIIOIOTH | rpyIy BorHe3axucHOI e(heKTHBHOCTI.

3a pe3ynpTaTaMy NPOBEICHUX BOTHEBHX BHIIPOOYBaHb JOBEICHO, IO BCI JOCITIHKYBaHI
B3IpIIi, TOKPHUTI PO3POOJICHO BOTHE3aXMCHOIO KOMIIO3UIIIEI0 HA OCHOBI PIJTKOTO HATPi€BOTO
CKJIa, IEKCTPUHY, OKCUIY TUTaHy/MarHito i 6a3aJbTOBOrO BOJOKHA, 3a0e3neuytoTs [-y rpymy
BOTHE3aXMCHOI e()eKTUBHOCTI, Ta MAIOTh BITHOCHY BTpaTy MacH He Outbiie 9%.

[MpoBenenumu  jmociiamMu  BCTAHOBJEHO, M0 aTMOC(epo-TeMIeparypo-BOTHECTIHKI
KOMITO3HIIii Ha OCHOBI CHIIIKATy HATPIifO Ta HAIIOBHIOBAYiB i3 023aJIbTOBOTO BOJIOKHA, IEKCTPUHY 1
OKCHAY THUTaHy MOXYTh BUKOPHCTOBYBATHCS SK BOTHE3aXMCHI MOKPHUB 3 aTMOC(hEpOCTiHKUMH
BJIACTUBOCTSAMU JUTSI JIepeB’STHUX OyHiBENbHUX KOHCTPYKIIHHHMX €JIEMEHTIB, 0 3a0e3MedyloTh
NOTpeOU PUHKY Ta BUMOTH HOPMAaTHBHO-TEXHIYHHUX JIOKYMCHTIB, JJIS SIKOT JIOMYCKAEThCSl BTpATa
Macu B3ipis 10 9 %.
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Taonuya 3. Pezynomamu sunpodysans 602He3aXUCHOT epekmugnocmi

Maca B3ipms, T
Temneparypa B . ..
. KaMgpi ;/Iz) TpHBamCT,]’ Al . BTpara Macu B3ipiis
Ne B3ips BB ICHHS OJTyM 4, 10 00po0- micIs mcng micis
B3ip1s,°C ¢ JeHHA | 00poO0-JIeHHY BT;ESMY_ BUIPOOYBAaHB,

r/%
1.1 200 120 153,68 173,81 159,21 14,60/8,4
1.2 200 120 166,21 183,74 167,20 16,54/9,0
1.3 200 120 159,97 176,34 161,01 15,33/8,7
2.1 200 120 143,61 156,83 144,60 12,23/7,8
2.2 200 120 154,82 166,18 153,88 12,30/7,4
2.3 200 120 159,37 172,44 158,82 13,62/7,9

BceranoBneno, mo HailOuipll epeKTUBHUM € TOKPUB Ha OCHOBI piakoro ckia (50%),
nexctpuny (20%), 6azansToBoro BosokHa (10%), okcuny MgO/ TiO2 (20%). TemneparypocTiiiki
OKCHJIM METalliB, IEKCTPUH 1 CHIIIKAT HATPIIO y CKJIaJl MOKPHUB MiJBUIIYIOTh BOTHECTIHKICTh — B
yYMOBaXx JIiii BOTHIO, @ CHJIIKAT HATPIO 1 IEKCTPUH HOro aTMOC(HEPOCTIHKICTh B IPHUPOTHIUX YMOBAX.
OT1xe, 3aITPONOHOBAHI TTOKPUB JAIOTh MOKJIIUBICTh MEPEBECTU JEPEBUHY 3 TPYIH «TOPIOYO0i» 10
«IIOMipPHO TOPIOYOI».
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TEMPERATURE-FIRE-RESISTANT PROTECTIVE COATINGS FOR WOODEN
STRUCTURAL ELEMENTS BASED ON METAL OXIDES

Development and research of atmospheric, temperature and fire-resistant compositions
based on sodium silicate and fillers from basalt, dextrins and metal oxides, in particular titanium
and magnesium oxide, to increase the fire resistance of wooden building structures is the main
goal of research.
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