JAEPKABHA CJIYKBA YKPAIHU 3 HAIBBUMAHUX CUTYAUII
HAIIOHAJIBHUM YHIBEPCUTET HUBLIBHOI'O 3AXHUCTY YKPATHU
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TEMHEPATYPO-]}OFHECTIFIKI 3AXHUCHI IOKPUBH JJIA JEPEB’STHUX
KOHCTPYKIIMHUX EJIEMEHTIB HA OCHOBI OKCHUAIB METAJIIB

BriponoBxk OCTaHHIX pOKIB ramy3b OyAiBHHLTBA, BPaxOBYIOUH IOTPEOU DPO3LIMPEHHS
1HQpacTpyKTypu PI3HHUX Taly3ed AISUIBHOCTI, MOTpeOye 30UIBIICHHS PUHKY HAJaHHS IOCTYT
MicTOOYIIBHOI Ta IPOMUCIIOBOT [isTbHOCTI. Ha qanmii vac OJHUMU 13 HAUTIOMIMPEHHUX Ta TIPOCTHX
y 3aCTOCYBaHHI € OyAiBeIbHI KOHCTPYKIIIT 13 IepeBUHH Ta MeTaiy. OJTHUM 13 MOXKIIMBHX BapiaHTIB
3axXUCTy OyAiBeNbHUX MaTepiajiiB i KOHCTPYKI[H i3 IEPEBUHU Ta METAILy € MMOBEPXHEBUH 3aXUCT
BOTHE3axXHMCHUMH 3acobamu [ 1, 2].

BpaxoBytoun HEIOBrOBiYHICTh 1 3JaTHICTb TaKWX KOHCTPYKLIW 10 3aiiMaHHsA Ta
MIATPUMaHHS TPOIECY TOpIHHS, BHHUKAE ToCTpa IMOTpeda y 3a0e3leueHH] 3axXUCTy Bif
30BHIIIHBOTO BIUIMBY Ta MOXexk. OTKe, sk 0a4uMo, JOCITIKEHHSI BOTHE3aXUCHUX KOMITO3HUITIN
JUTS IEPEB’ IHUX Ta METAJIeBUX KOHCTPYKIIiN € akTyansHuM [3].

Po3poOka 1 mocmimkeHHsT aTMochepo-TeMIiepaTypo-BOTHECTIHKAX KOMITO3UIIIH HA OCHOBI
CUJIIKaTy HATpPilO Ta HAMOBHIOBAUiB 13 0a3aibTy, JEKCTPUHIB 1 OKCHJIIB METaJiB, 30KpEMa OKCHLY
TUTaHy Ta MarHiro, JJs 30UTBIICHHS BOTHECTIMKOCTI JEepeB’STHUX OYHIBEIbHUX KOHCTPYKIIH €
OCHOBHOIO METOIO J0CIiIKeHb [4,5].

BusnaueHHs BOTHE3aXHMCHOI €(DEKTHMBHOCTI BOTHE3aXWCHHX IOKPUBIB IMPOBOJIMIHM 32
Meroaukoro, HaBeneHoo B 'OCT 16363-98 «3acobu BoOrHe3axucHI IS JepeBUHU. MeToau
BU3HAYCHHS BOTHE3aXUCHUX BJIACTHBOCTEH.

JlocIiKeHHsT MPOBOAMIIMCS ISl B3ipIiB 0OpOOJICHMX BOTHE3aXHCHOI KOMITIO3HUIIIEI0 Ha
OCHOBI pigkoro HarpieBoro ckia (50% wmac. %), nekcrpuny (20% mac. %), OKCUay THTaHy Ta
marsito (20% mac. %) 1 6azanpToBoro BosnokHa (10% wmac. %) (tabm. 1).

Taonuya 1. Cknad ma 63ipyi po3poonenoi 602He3aXUCHOT KOMNO3UYil

Ne B3ip1s Bwmict HamosHroBau, mac %
3a CKJIaIoM HATPiEBOTO
KOMITO3UIIT pinkoro ckia, MgO TiO; Hexctpun |bazanbroBe ToBmiuHa
Mac. % 3a BOJIOKHO | BOTHE3aXMCHOTO
CYXHUM MOKPUBY, MM
3QJIMIIIKOM
1.1 50 - 20 20 10 11
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
2.3 50 20 - 20 10 0,7

Cxutagu KOMITO3UIIH JIsl BOTHE3aXMCHUX MMOKPUBIB Y CITIBBIIHOIIEHHSIX, BKa3aHUX y Ta0uI. 1,
TOTYBaJM MEXaHIYHUM JUCIEPIYBaHHAM Yy KyJbOBUX MJIMHAX 10 TOHMHU PO3MEIIOBAaHHS, SKa
BIJINOBIAA€ 3aMUIIKy Ha cuTi 3 BiukoM 0,2 MM (Ne02) He Ginbiie 2% micist IpOoCitOBaHHS.

JocnipkenHs aTMoc(epocTiHKOCTI Ta BOTHECTIMKOCTI BAKOHYBAJIUCH Y /1BA €TaIlH.

1-11 eman. /locnioscenns ammocghepocmiiikocmi

3axuIeHi BOTHE3aXHCHOI KOMIIO3UIIIEI0 B3ipIi MICHIS MMOBHOI'O BUCHXAHHA IiJJIaBaIN
BUIIPOOOBYBAM B eKkcukatopi mnpotsrom 24 roa. Ilo 3aBepuieHHI0O BUIPOOYBaHHS B3IpIll
3Ba)KyBaJIM JJIs1 BU3HAYECHHS IPUPOCTY MACH 3 MOXUOKOI0 He Oibire 0,1 T Ta BU3HAYa M KpaoBHiA
KYT 3MOYYBaHHSI, IKMI 3HaXOIUThCS B Mexax 84...88 rpanycis, 110 NIATBEPKYE rApoPOOHICTS,
aTMOC(epOoCTIHKICTh Ta BUTPATH BOTHE3aXUCHOT CyMillll HEOOX1JHOI /17151 TOBEPXHEBOT0 MOKPUB 1
M? GyZiBenbHOI KOHCTPYKIIii (Tabm. 2).
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Butpary cyxoi BorHe3axucHOi pe4OBHHHU O0UYUCITIOBAIN 33 (POpMYIIOIO:
— m .
R ="M (1)
F
JIe: M1 — Maca B3ipls Nepel CIaltoBaHHSIM, T;
M2 — Maca B3ipIls 10 HAHECEHHS TIOKPHB, T;

F — mnoma moBepxHi B3ipiis, M.

Taobnuysa 2. Pezynomamu eunpodysans 60,1020CmMillKocmi ma eumpamu cyxoi
602HE3AXUCHOI peuosuHU

Maca B3ipus, T

Butparta

No micst ) 36in§meHHg Macu BOFHCSaXI/ICTHOZFO
. poOyBaHHS BUNIPOOYBaHb
PEYOBHHH BOTHE3AXHCHOL | 1 1 orocriiikocTi BOJIOTOCTIHKOCTI,
pEUOBHHU %

11 153,68 173,81 174,06 0,25/0,14 657,84
1.2 166,21 183,74 183,94 0,20/0,11 572,87
13 159,97 176,34 176,56 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

2-11 eman. J{ocnioxcenHs echekmugHOCMI 802HE3AXUCHO20 NOKPUBY

JI7nsi BU3HAYCHHS BOTHE3aXHCHOT €()eKTUBHOCTI BAKOPUCTOBYBAJIM YCTAHOBKY, 3riIHO 3 [7].
VY 1iil ycTaHOBI PEryNiOBaJId BUTPATy ra3y TaKUM YHHOM, II00 TemrmepaTypa BIPOJOBXK 5 XB
cranoBmia (200+5) °C, micns goro (ikcyBasid 3HAUECHHS BUTPATH Ta3y 3a MOKa3aMH pOTaMeTpa.

[Tpu pocsruenni Temnepatypu (200+5) °C 30HT BiIBOAMIIU 1 B3ipellb, KU 3aKPITICHUN
B TpHMadyi, OMyCKaJl B KEepaMmiuyHUH KOpoO i OJHOYACHO BMHUKAIHM cekyHaowmip. [loTiM 30HT
HOBEPTAIM B poOoue MoJiokeHHs. B3ipens Tpumainu B moxyM’'1 najgpHUKa BIpoJoBxk 2 XB. I1ix yac
BUIIPOOYBaHb KOHTPOJIOBAIN BUTpaTy rasy. Uepes3 2 XB mojady razy NpUIUHSUIA 1 3aJUIIAIN
B3ipellb OXOJOKYBATUCh 1O KIMHATHOI TeMmepaTypu. OXoJo/KeHHUH B3ipelb AicTaBalud 3
KepaMiuHOTO KopoOa 1 3BaxkyBayid. Pe3ynbratu BUMpoOyBaHb 3a3Ha4eHO (Tab1. 3)

Brpaty macu, %, obuucnroBanu 3 Tounictio 10 0,1% 3a popmynoro

p= M=) 1600 (2.
m,

Jie: M1 — Maca B3ipls 10 BUNIpoOyBaHHS, T;
M2 — Maca B3ipLs miciist BUNPOOyBaHHS, T;

3anexHO BIJ BTpaTH Macu B3IpLsl MOXXKHAa BCTAHOBUTHU TIpPYyIy BOTHE3aXHUCHOL
edpextuBHocTi. BinnosinHo g0 'OCT 16363-98 mpu BTpati Macu B3ipis He Oiunbiie 9% s
3ac00y BOTHE3aXUCTY BCTAHOBIIIOIOTH | rpyny BOrHe3axucHoOi €(peKTUBHOCTI.

3a pe3yabTaTaMH MPOBEJCHUX BOTHEBUX BUIIPOOYBaHb JTOBEJCHO, 1110 BC1 IOCIIIKYBaH1
B3ipIIi, TOKPHUTI pO3pOOJIECHOI0 BOTHE3aXMCHOK KOMITO3HIIIEI0 Ha OCHOBI PIJKOTO HATPIEBOTO
CKJIa, IeKCTPUHY, OKCUY TUTaHy/MarHito i 0a3aibTOBOrO BOJOKHA, 3a0e3MeuytoTh [-y rpymy
BOTHE3aXHCHOI €(DEeKTUBHOCTI, Ta MaIOTh BIIHOCHY BTpaTy MacH He Ounbiie 9%.

[IpoBenenumu  JociHifaMH  BCTaHOBJIEHO, IO aTMoc(epo-TeMnepaTypo-BOTHECTIHKI
KOMITO3HI[i1 Ha OCHOBI1 CHJIIKATy HaTpil0 Ta HAMIOBHIOBAUiB 13 0a3aJIbTOBOIO BOJIOKHA, IEKCTPUHY 1
OKCHJly THUTaHy MOKYTh BUKOPHUCTOBYBATHUCS SIK BOTHE3aXHCHI MOKPUB 3 aTMOC(HEPOCTIHKUMU
BJIACTUBOCTSIMU JJISl JIEpEB’SIHUX OYAIBEIbHUX KOHCTPYKIIHUX €JIEeMEHTIB, 110 3a0e3MeuyroTh
noTpeOu PUHKY Ta BUMOTH HOPMAaTHBHO-TEXHIYHUX JOKYMEHTIB, JUIS SIKOi JIOIYCKAEThCs BTpaTa
MacH B3ips 10 9 %.
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Taonuysa 3. Pezynomamu eunpodyseansv 602He3aXUCHOT ehekmusHocmi

Maca B3ip1rs, T
Temnepartypa B . ..
. KaMgpi ;I()) TpHBamCT,I’ Al . BTpaTa MacH B3ipIis
Ne B3iprist BBEICHHS [IOJIyM ', 710 06p0o0- IiCIs mcng i icys
B3ipis, °C ¢ JeHHS | 00poO0-JIeHHS] Blgiimy BHTIPOOYBaHb,

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

Bcranosieno, mo HaiOuIbl e)EeKTHBHHM € IMOKPUB Ha OCHOBI piakoro ckia (50%),
nekcrpuny (20%), 6azanpToBoro BosokHa (10%), okcuny MgO/ TiO2 (20%). TemneparypocTiiiki
OKCHUJIM METAlliB, IEKCTPUH 1 CHIIIKAT HATPIIO y CKIIaJl MOKPUB MiJBUIIYIOTh BOTHECTIMKICTh — B
YMOBaX JIiif BOTHIO, a CHJTIKAT HATPIIO 1 IEKCTPUH HOT0 aTMOC(HEPOCTIMKICTD B MPUPOJTHUX YMOBAX.
OTxe, 3alpONOHOBaHI OKPUB JIAI0Th MOKJIMBICT IEPEBECTU JIEPEBUHY 3 TPYIH «TOPIOY0I» 0

«TIOMIpHO 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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