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Annomauyusa. lpuBeneHbl pe3yasTaTsl CPaBHUTEIBHOTO aHAIN3a MCCIEIOBAHUA OTHE3AIIUTHBIX
1 (DU3MKO-MEXaHUYECKUX CBOMCTB APEBECHHBI JIMCTBEHHBIX MOPOJ (OCHMHBI U JIMIBI), 00paboTaHHOR
U He 00paboTaHHON OTHE3aIUTHBIMU cocTaBamMu (aHTHIUpeHamu). C 3TOW LENbI0 Ha MOBEPXHOCTH
00pasIoB MpeABapUTEeTFHO HAHOCHIIMCH Pa3HbIe TI0 COCTaBY M MPUHITUITY JIEHCTBHS PacTBOPHI Ipera-
paroB: Ha ocHoBe oprannueckux cosied UpGUARD F6 n UpGUARD F7 1 Ha 0cHOBE HEOpraHUYECKHX
coneit NEOMID, a Takxe xuukoe cTekno. OueHka GU3nKO-MEXaHHUSCKUX CBOMCTB JPEBECUHBI OCY-
mecTBisnack B coorBeTcTBUU ¢ [OCT 16483.3—84, 'OCT 16483.5-73 u I'OCT 16433.10-73. Pe3yinb-
TaThl UCCIIEOBAaHUI MOKAa3aJIMd, YTO HAHECEHHE OTHE3AIIUTHBIX COCTABOB HA MOBEPXHOCTD JIPEBECUHBI
CIOCOOCTBYET YBEJIMUECHHUIO €€ MTPOYHOCTHBIX MOKa3aTesnel (mpenena NPOYHOCTH IPU CTaTUYECKOM HU3-
rube, peena IpOYHOCTH IPY CHKAaTHH U CKAJIBIBAHWH BIIONB BOJIOKOH). [IpoBepka orHecTolKoCTH Ape-
BECHHBI, IPOBEICHHAS 10 HECTAHJAPTHOM METOIUKE, TOKa3aja, YTO HAaWIy4IlIie OTHE3aIlIUTHBIE CBOM-
CTBa JIOCTUTAIOTCS MpU 00pabOTKE MOBEPXHOCTU NPEBECHHBI YKUIKUM CTEKJIOM, KOTOPOE TOBBIIIACT
BpEMS TIOJTHOTO CTOPaHMs APEBECHHBI OCHHEI B cpenHeM Ha 106 %, a mumer — Ha 122 %.

Knrwouesvle cnosa: oruesamura ApeBECHHBl, aHTUITUPEHBI, PU3UKO-MEXaHUYECKHE CBOMCTBA OTHE-
3alUTHON JPEBECHHBI, ONPEesIEHue BPEMEHH MOJIHOTO CTOPaHUS JIPEBECHHBI, HCCIIE0BaHNE OTHE3a-
IIUTHI IPEBECHHBI

Jlna yumupoeanusa: llamos A. U., Auyn U. B., Humxkuna C. b. CpaBHUTENbHBIN aHATN3 OTHE-
3alIUTHBIX U PU3NKO-MEXaHMYECKUX CBOMCTB JAPEBECHHBI JINCTBEHHBIX ITOPOA, 00pabOTaHHOU U HE 00-
paboranHoit anturmpenamu // Jleca Poccun n xo3siicTBO B HUX. 2025. Ne 3 (94). C. 159-169.
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Abstract. The results of a comparative analysis of studies of fire-protective and physico-mechanical
properties of hardwood (aspen and linden) treated and untreated with flame retardants (flame retardants)
are presented. For this purpose, solutions of preparations of different composition and principle of action
were pre-applied to the surface of the samples: based on organic salts UpGuard F6 and UpGuard F7 and
based on inorganic salts NEOMID, as well as liquid glass. The assessment of the physical and mechanical
properties of wood was carried out in accordance with GOST 16483.3—-84, GOST16483.5-73 and
GOST 16433.10-73. The research results have shown that the application of flame retardants to the
surface of wood contributes to an increase in its strength indicators (the ultimate strength under static
bending, the ultimate strength under compression and chipping along the fibers). The fire resistance
test of wood, conducted using a non-standard method, showed that the best fire-retardant properties
are achieved when treating the wood surface with liquid glass, which increases the time of complete
combustion of aspen wood by an average of 106 %, and linden — by 122 %.

Keywords: fire protection of wood, flame retardants, physical and mechanical properties of fire-
resistant wood, determination of the time of complete combustion of wood, study of fire protection
of wood
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BBenenne

CymecTByeT pacpoCcTpaHeHHOE MHEHHE, 4TO Jie-
PEBSHHBIC JOMa MPH MOXKApe MOTYT CTOPETh 3a CUU-
TaHHBIC MHHYTBI. OZ[HaKO 9TO HC TaK CTpalIHO, KakK
Ka)keTcsl Ha nepBblid B3N, Elie B IpeBHOCTH JTIOAM
HayaJ M MCKATh CIOCOOBI 3alUTHTH JIEPEBO OT OTHI.
[TepBble yIIOMUHAHUS O MOAOOHBIX METOMAX 3aILUThHI
crpoenuid otHocsaTca Kk XVI B. B Te BpeMeHna sronu
ITOBCEMECTHO MCIIOIH30BAIH JCPEBIHHBIE IOMA, KOTO-
pble 00padaTsiBay CriCUAaIbHBIMUA CMECSMHE, YTOOBI
3aIUTHTD WX OT BO3TOPaHUSA. OTH CMECH COCTOSUTH
W3 [IUHBI, u3BecTd U conau. C romaMu COCTaB CMe-
Cell, IpeIHa3HAaYeHHBIX AJIA 3allUTHl OT OTHS, YJIyd-
masncsa. Y4YeHble akTUBHO MCCJIEIOBAJId CBOMCTBA TO-

peHUs U BOCIUIAMCHCHHA, CTPEMSCH CO34AaThb Ooree

3¢ (eKTUBHBIE CPENCTBA 3alIUTHl. DJTO ITO3BOIUIO
pa3paboTarh HOBBIC COCTABbI, MMOBBIIIAIOIINE OrHE3a-
Ty (AaTHnIpensl, 2024; Ilerposa, KoponpueHko,
2003).

Tak moSBHINCH AHTUIIMPECHBI — BCIICCTBA, KOTO-
pBIe TIPENOTBPAIIAOT PACHPOCTPaHEHUE IUIAMEHU
W 3allUIIAI0T JePeBO OT BOCIUIaMEHeHUs. B Hamm
JHH UMH 00pabaThIBAIOT JCPEBSIHHBIC KOHCTPYKIUH
Tepen UCIOJIb30BaHUEM, YTOOBI 00ECIICUNTh COXpaH-
HOCTh JIFOOBIX TIOCTPOEK W3 JepeBa (AHTHUIIHPEHBHI,
2024; Crenuna, Jlesunckwii, 2011).

OcHOBHBIE BUABI AHTHIMPEHOB, MEXaHWU3M WX
BO3/ICUCTBUSL W O0NACTH TPUMEHEHHS IPUBEICHBI
B Ta0m. 1.
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Tabnuya 1
Table 1

OCHOBHBIE BUIbI aHTUIIUPECHOB, MEXAHNU3M UX JICCTBUS U obmactu MIPUMCHCHUSA

The main types of flame retardants, their mechanism of action and applications

Buipl aHTUIIHPEHA
Types of flame retardants

MexaHu3M BO3ACHCTBUS
Mechanism of action

OOnacTs NpUMEHEHUS
Scope of application

I'my6oxo mpoHuKaromue
Deeply penetrating
millimeters

ITpOHUKHOBEHHE B APEBECHHY Ha IIyOUHY
JI0 HECKOJIBKMX MUIUIUMETPOB
Penetration into wood to a depth of several

O06paboTKa HAPYKHBIX JIEMEHTOB
CTPOUTEIBHBIX AEPEBAHHBIX KOHCTPYKIUI
Processing of exterior elements of wooden
building structures

Ha ocHOBe OpraHHYeCKHX
COEUHEHUI
Based on organic compounds

HEOOJIBIION TOJIIMHBI

ITpu vx HaHECEeHUH Ha APEBECHYIO MTOATIOKKY
o0pa3zyeTcst OrHe3aluTHasl IIIeHKa

When they are applied to a wood substrate,
a flame-retardant film of small thickness

3amura npeMeTOB HHTEphepa
Protection of interior items

is formed
AKTHBHOE B3aMMOJICHCTBUE C TOPIOUUMH
PeaktuBHBIC
. raamu
Reactive

Active interaction with combustible gases

3amura nojxoB WIK CTEH
Protection of floors or walls

Ilo mpuHIUMNY AEHCTBUS AHTUIIUPEHBI JENATCA
Ha TPH TPYIIIBL: COJieBble, OecconeBble U KOMOWHHU-
pOBaHHBIC.

Conegvle — 3TO AHTUIMPEHBI BTOPOU TPYIIIBI
OTHE3AIIUTHI, KOTOPhIE MPUMEHSIOTCS IS TPOITUTKH
CTPOCHMM U3 IPEBECUHBL. B 3TUX XKUAKOCTAX IS IIPO-
MTUTKH JIEPEBSIHHBIX TOBEPXHOCTEH COEPIKATCS COINH,
KOTOpBIE JIETKO TiIaBsiTca. OHM CIIOCOOHBI TIOBBINIATH
TeMIIepaTypy TOpeHusi 00paOOTaHHOTO MaTrepuaa.
Tero, BeLIENsIEMOE B MIPOIECCE TOPEHUS, TPATUTCS
Ha TUTaBJICHWE CAMOTO BEIeCTBA, a HE JPEBECHUHBI,
KOTOpasi UM mpomnuTana. TakuMm o0pa3om, IpeBecHuHe,
NPOTUTAHHOM TAKMM BEIIECTBOM, TpeOyeTCst ropas/io
OopIlle BpEMEHW W TeMIepaTypbl A BO3TOpaHUs,
HEXKeJIM 00BIYHOM, KOTOpast He MOoABEPrHyTa 00paboT-
ke (Uto mpencTaBisior. .., 2024).

CorneBble aHTHUIHPEHBI OONAJAOT HECKOIBKUMH
MPEUMYIIECTBAMHU:

— IOCTYITHOCTb KOMITOHEHTOB;

— HH3Kas IIeHa.

Ho Taxke cosieBbIe MPOMUTKH UMEIOT Psijl HEJO-
CTaTKOB:

— OombIoit pacxon — aist 3pPEeKTHBHON 3aIIUTHI
TpeOyeTcsl 3HAYUTEIFHOE KOJIMYECTBO COCTaBA;

— HEJIOJITOBEYHOCTh M ciabasi puKcaius B peBe-
CUHE — OOJBITUHCTBO COJIEBBIX MPOIUTOK COXPAHSIOT
CBOU CBOICTBa He OoJiee MOoIyTopa JIET Iocie HaHece-
aust. OHM c1a00 3aKPEIUIIOTCS B CTPYKTYPE JPEBECH-
HBI, 9TO CHMKAET X 3PPEKTUBHOCTE;

— «BBICAJIMBAHME» HA TOBEPXHOCTH — H3-32 3TOTO
SIBJICHUS TAITbHEHIast 00padO0TKa APEBECHHBI JIAKOKPA-
COYHBIMU MaTepHallaMHi CTAHOBHUTCSI HEBO3MOXKHOI;

— OTpaHMYCHHUSI TI0 TPUMEHECHHIO — COJICBBIMHU
MPOMTUTKAMH HENb3s 00pabaThiBaTh BIAXKHYIO JIPEBe-
CHUHY M HAHOCHUTD UX TIPH HU3KHUX TEMIIEPaTypax.

B wurtore ornesamuTHBIE CBOMCTBA MOBEPXHO-
creit, 00paboTaHHBIX COJIEBRIMU PACTBOpPAMH, OOBIU-
HO COXPaHSIOTCA OT OAHOTO Tojfia 0 TpeX JIeT. ITO
CBS3aHO C TEM, YTO HM3-3a Iepemnaja TemIeparyp,
BIIQYKHOCTH U JIABJICHUS JPEBECHHA HAYMHAET ITOCTE-
MEHHO OTTOpraTh Kpuctamisl conu (ConeBbie Mpo-
MMATKH. .., 2024).

becconegvle — 3T0 OTHE3AIUTHBIE AHTUITUPEHEI,
KOTOPBIE OTHOCSTCS KO BTOPOH TPYIIE OrHE3alIUThI
Y HE IMEIOT B CBOEM COCTABE COJIEH, TPH MOBHIIIEHUT
TEMIIEPaTY Pl BHIJIEISIOT Ta3bl, HE TOIEPKUBAIOIINC
ropeHre. DTH COCAMHEHHS BIMSAIOT Ha COACp)KaHHE
ra3oB B armocdepe, ynajss KUCIOPO, HyKHBIN s
MpoIecca TOpeHMs..

Ecmu nepeBsiHHas MOBEpXHOCTh 00OpaboTaHa Ta-
KM COCTaBOM M CITyYHJIOCHh BOCIUIAMEHEHHUE, TO OTOHb
HE CTaHEeT PaCHpOCTPAHATHCS — OH MOTYXHET CaM.

B cocTaB 3THX MPOMUTOK BXOAAT CEPHOKHCIBIC
rasbl, Takue Kak Cyinbhar aMMOHHUS u amMuak. OHHU
JIECTBEHHO MPEJOTBPAIAIOT PACIPOCTPaHEHUE TTa-
MEHHM, YTO JAejaeT JaHHble aHTHIUpPEHB 3(dekTus-
HBIM MHCTPYMEHTOM 3aIlUTHl OT Bo3ropanus (Otim-
qus. .., 2024).
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[IpenmymiecTBa 6eccoNeBbIX aHTHITHPEHOB:

— oOpa3oBaHHe aHTUITUPEHA BHYTPH JPEBECHUHBI.
3TO NPOUCXOJNT B PE3yJbTare PeaKiny IeIUTIONIO3bI
Y TUTHUHA C KOMITOHEHTaMH MTPOITUTKH, KOTOPBIE ITPO-
HUKAaIOT B JIpEBECUHY Ipu ee oOpaborke. OOpasyro-
LIAACS «APEBECHBIN MOTMMEP) XUMHUECKH MPUBSI3aH
K JIpEBECUHE U SBISETCS €€ €CTECTBEHHBIM IPOJIOI-
KEHHUEM;

— BO3MOXHOCTh TIPOBOIUTH OOpabOTKy JIETOM
1 3uMOi. beccoseBbie aHTUIMUPEHBI HE 3aMep3al0T
10 TeMreparypbl MuHyc 15 °C, mo3ToMy CrioCOOHBI
BCTYIaTh B PEAKIMIO C KOMIIOHEHTaMH JPEBECHHBI
¢ oOpa3zoBaHHEM MOJMMEPHOTO KOMILIEKCa JlaXke Ha
MOpO3€;

— IIUTENBHBIA CPOK HAXOXKICHHUA aHTHITMPEHA
B npeBecuHe. OH MOXET MPEBBINIATH JECATKH IIET,
Jake 0e3 IOTONHUTENBHON 3alUThl JIAKOKPACOYHBI-
MU MaTepHajaMm.

Henocrarku GecconeBbIX aHTUITHPEHOB:

— HE0OXOIMMOCTh B IOTIOJIHUTEIBHOM 3allInTe J1a-
KOKpacOYHBIMU MaTepuanaMu. OHU MPOAJIEBAIOT CPOK
OTHEOHMO3aIIUTHOTO JEHCTBUS HECOJIEBBIX MPOIUTOK
B HECKOJIBKO pas3.

Kombunuposeannvie — aHTUIINPEHBI, KOTOPBIE 00b-
eIUHSIOT B ce0e CBOWCTBA COJIEBBIX U OECCOJNEBBIX.
[TomoOHBIE TPONMUTKU OTIUYAOTCS 0CO00M 3 dek-
TUBHOCTHIO (OTamuns. .., 2024).

Bce anTHnupeHsl MOCTYMHBI B pa3inuyHbIX (Hop-
Max: B BUJIE Jlaka, KPAaCKH, MaCTHUKH, MACThI WX KU~
KX IponuToK (BeicTaBka mOMOB..., 2024).

[IpennonoxuTenpbHO NPONHUTKA JIPEBECHHBI aH-
TUNIMPEHAaMU MPHJAET el He TOJIBKO OTHE3aIIUTHHIE
CBOWMCTBA, HO U CIIOCOOCTBYET IMOBBIIICHUIO [TOKa3aTe-
nert pU3NKO-MEXaHUIEeCKUX CBOMCTB.

eab, 00beKT
H METOAUKA HCCIIeTOBAHNS

Henbto wuccnenoBaHusi SABISIIOCH TPOBEACHUE
CPaBHHUTEIBHOTO aHallM3a OTHE3alIUTHBIX U (U3HKO-
MEXaHMYECKUX CBOMCTB IUCTBEHHBIX TTOPOJ PEBECH-
HBI, 00pabOTaHHOH Pa3HBIMU OTHE3AIIMTHBIMH COCTa-
BaMH (aHTUIMPEHAMH), CO CBOMCTBaMH HeoOpaboTaH-
HOU IPEBECHHBI.

OOmBeKT uccnenoBanus — oopaboTaHHast U HE 00-
paboTaHHas OTHE3AIUTHBIMUA COCTaBaMH J[PEBECUHA
JIUCTBEHHBIX TOPO]I.
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Jus  oueHkn (U3NKO-MEXaHUYECKHX CBOWCTB
JIPEBECHHBI HCIIOJIb30BAHBI CTAHIAPTHBIC METOIUKU:
T'OCT 16483.3-84 «/IpeBecuna. Meton ompezere-
HUS TIpefieNia MPOYHOCTH TPU CTAaTUIECKOM H3THOeY,
T'OCT 16483.5-73 «/IpeBecuna. Meton ompezaene-
HUSl TIpeAesia TMPOYHOCTH TPH CKaJBIBAHUHM BJIOIH
Bosiokow», ['OCT 16433.10-73 «/peecuna. Metoz
OTpeieTICHHS MTPe/iesia MPOUYHOCTH MIPH CKATUU BIIOJH
BOJIOKOH.

[IpoBepka OrHECTOMKOCTH JIPEBECHHBI IPOBOIH-
Jach MO HecTaHmapTHoW Meroauke. CyTh HCIIbITA-
HUH 3aKJII0Yaliach B CO3MaHUN YCJIIOBUH, MaKCHMallb-
HO TPUONIKEHHBIX K YCIOBUSAM Toxapa. s aToro
MPONUTAHHBIC M HE MPONHUTAHHBIC OTHE3AIUTHBIMHU
cocTaBaMu 00paslibl MOMEIIATUCH B IE€Yb C 3apaHee
pa3BesieHHBIM oTHeM. Kak Tombko oOpaser] okaspIBal-
Cs1 B TICUH, CEKYHIOMEPOM 3aCEKaJIOCh BPEMSI TTOJTHOTO
ero cropanwus (0Opaser mepecraBall TOPETh U IMPEBpa-
IIaJICS B YIVIH).

Kaxnpiii ornbiT qyonupoBaics o TpH pasa. [o pe-
3yJbBTaTaM MOJTy4YECHHBIX SKCIIEPHUMEHTAIBHBIX TaHHBIX
ObLITa MPOBe/IeHa UX CTaTHCTHYECKas 00paboTKa, ObLTH
OTpe/IeNiCHbl TaKWe TOKa3aTeiu, Kak cpeaHee apud-
METHYECKOe, CpeqHee KBaJPaTHUECKOe OTKIOHEHHE,
KO3 GUIMEHT Bapyalliy, ITOKa3aTellb TOYHOCTH CpPei-
Hero 3HadeHust u Ap. ([Twxypun, Pozenonur, 1984).

Pe3yabTaThl M HX 00CyxKAeHHE

Jnst mpoBeneHus SKCIEpUMEHTAIBHBIX HCCIIe0-
BaHWU OBLTH B3STH OpycKH pazmepoM 20x20%300 mm
JIBYX JUCTBEHHBIX TOPOJ APEBECHHBI: JIUIIBI U OCH-
HBI, IMEIOIINE BIAXKHOCTh 82 % U MIepoXoBaTOCTh
MOBEpXHOCTH HE Oosee 16 mxM. Ilepen HaneceHuem
Ha TIOBEPXHOCTh OPYCKOB OTHE3AIIUTHBIX PACTBO-
POB U JKHAKOTO CTEKJIa OCYIIECTBISJICS BU3yaJIbHBIN
OCMOTp HX MOBEPXHOCTH Ha HAJIWYHE JIOOBIX BUAH-
MBIX 3arpsi3HEHUI U CIIE0B TPUOKOBBIX MMOPAXKECHUN.

IMoBepxHOCTh 00pa3ioB oOpabaThiBaNach ue-
THIPEMSI BHJJAMH OTHE3AIIUTHBIX COJIEBBIX COCTABOB:
Ha ocHoBe opranuueckux coned UpGUARD F6
(UpGUARD F6,2024) n UpGUARD F7 (UpGUARD F7,
2024) u Ha ocHOBe HeopraHmdeckux coneit NEOMID
(Oruebmo3zammra. .., 2024), a Takke )XUIKAM CTSKIOM
(Kunkoe crexno..., 2024; Ilpumenenwue..., 2024).
XapaKTepUCTUKHA HCIOIB30BAHHBIX B OKCIEPHIMEHTaxX
OTHE3AIUTHBIX COCTABOB MPEJICTABICHBI B Ta0M. 2.
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Tabnuya 2
Table 2

OcHOBHBIE XapaKTECPUCTUKN OTHE3AIMUTHBEIX COCTaBOB

Main characteristics of fire retardant compounds

Buj orse3ammTHOro coctaBa

Type of fire retardant

XapakTepucTHKU
Characteristics K K
UpGUARD F6 UpGUARD F7 NEOMID HAKOC CTCKIIO
Liquid glass
Orne3anurHas 00paboTKa HAPYKHBIX IOBEPXHOCTEH, H3rOTOBICHHBIX
o p Py P > MHoroneneBoe
W3 JPCBECHHBI JIMCTBCHHBIX U XBOWHBIX MOPOJ IPEBECHHBI U MaTepHa-
O06nacTb MPUMEHEHHS MpUMEHEHHUE
Application domain . . JIOB Ha IX OCHOBE Multi-purpose
Fire-resistant treatment of exterior surfaces made of hardwood S
applications

and coniferous wood and materials based on them

Cyxoi KOHIIEHTpaT
XKunknii konneHTpar | JXuakuii KOHIEHTpAT | B BHJE TPpaHyI 0eaoro Tycras npospausas
B . CBETIIO-XKEJITOTO CBETIIO-KPACHOTO I[BeTa M KPACUTEIIS
HELTHUI BUT KHUIKOCTD
Appearance . usera - | eeTa APKO-KPACHOTO IBCTA Thick transparent
Light yellow liquid Light red liquid Dry concentrate in the liqui
. iquid
concentrate concentrate form of white granules
and bright red dye
Orues3amurHas
3¢ GEKTUBHOCTD
o 'OCT P 53292-2009 II rpynma I rpynna
Fire protection Group II Group I
efficiency according
to GOST 53292-2009

INoka3arens 6e30mMacHOCTH
Safety Score

HerokcunueH, moxapoB3psiBoOe30maceH
Non-toxic, fire and explosion-proof

Bausnaue
Ha 3/I0pOBbE YeJIOBeKa
Impact on human health

Paznpakaromero nefictBust
Irritating effect

Bopguerii menouHoii
pacTBOp CHIIMKATOB

CMech Ha OCHOBE

PactBop coneif-aHTHIIPEHOB, CMeceBast HEOpraHMIECKUX
N HaTpus U (WIK) KaJust
Cocras KOMITO3HLIUSI OPraHN4YECKUX OHMOIMIOB COeTMHEHHIH .
i . . An aqueous alkaline
Composition Solution of flame retardant salts, A mixture based . .
. o Lo . . solution of sodium
a mixed composition of organic biocides on inorganic .
and (or) potassium
compounds e
silicates
Kon-Bo cioeB HaHeceHUs
Number of application 3 3 6 3
layers
Bpewms BeicbIXaHus, 9
PEMS BbICH ’ 48 48 1 1,5
Drying time, h
Pacxon, mir/m?
cxor, mii/ 250 250 600 300

Consumption, ml/m?

[IpuroroBneHne pabo4YMx PacTBOPOB Ha OCHOBE
BBIILICIIPUBEICHHBIX COCTABOB OCYIIECTBISUIOCH Clle-
ayromuMm obpa3oM. JKuakue KOHIIEHTpaThl Ipemnapa-
toB UpGUARD F6, UpGUARD F7 cMemuBanuce
¢ Bojoi B mpomnopuuu 1:15, a mepen HaHECceHHWEM Ha
JIPEBECHYIO MOIOKKY TIIATEIbHO TePEMEIINBaIIHCh.
[IpuroToBNeHHBII PacTBOp HAHOCWIICA Ha TOBEPX-
HOCTb B JIBa CJOS, IPUYEM MEX]y HAHECEHUSIMU BBI-

JIeP’)KUBAIOCH BpeMs He MeHee 48 .

s mpurorosneHus: pabovyero pacTBopa Ha Oc-
HOBe cyxoro mpemnapata NEOMID ero konmentpar
MepeMenInBaics ¢ BoJol B cooTHomenun 1:5. Ipu-
TOTOBJIEHUE PACTBOpPa OCYILECTBISIIOCh HENOCpe.-
CTBEHHO II€pEe]l HAHECEHUEM HA JAPEBECHYI0 IOJ-
JIO)KKY IIPH ITOCTOSHHOM NEPEMEIIMBAHUN B TEUCHUE
He MeHee 3 MuH. PacTBOp HaHOCHIICS Ha MOAJIOXKKY 10
TeX MOp, I0KAa OH HE HAUUHAJI CTEKATh C IOBEPXHOCTU

JAPCBCCHUHBI. KommuecTBo HaHECEHHBIX CIOCB — IIECTh.
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OO6paboTaHHbIE TOBEPXHOCTU BBHICHIXAJIM €CTECTBEH-
HBIM ITyTE€M B TeueHue 24 4.

Kunkoe cTeksio Ha MOBEPXHOCTh JAPEBECHOM MO~
JIOKKW HaHOCHJIOCH B [IBA CJIOSI, TPHUYEM BTOPOH CIIOH
TOJIBKO TOCJIE TTOJIHOTO BBICBIXaHUS TIEPBOTO.

Hanecenune pab®oumx pacTBOPOB OCYIIECTBIIS-
JIaCh KUCTHIO B TIOMEIIICHUH C TEMIIEPAaTypOr BO3ayXa
18+2°C u BnaxxHocTbio 60£5 %.

[TomyueHHBIE 00pa3Ibl APEBECHUHBI MBI U OCH-
HbI, 00pa0OTaHHBIC AHTUIHMPEHAMHM, MPEIACTABICHBI

Ha puc. 1-4.

Puc. 1. BHemnuii Busi IpeBECUHBI JIUIILL M OCUHEL,
00pabOTaHHOM pacTBOPOM Ha OCHOBE IIpernapara
UpGUARD F6
Fig. 1. The appearance of wood linden and aspen treated
with a solution based on the drug UpGUARD F6

Puc. 2. BHemHuil BUA JpeBeCUHBI JIUIbI U OCUHBIL,
00paboTaHHOIl pacTBOPOM Ha OCHOBE ITpernapara
UpGUARD F7
Fig. 2. The appearance of wood linden and aspen treated
with a solution based on the drug UpGUARD F7

Puc. 3. Baenranii BUA ApeBECHHBI JUITHI H OCHHEL,
00paboTaHHOH pacTBOPOM Ha OCHOBE Ipernapara
NEOMID
Fig. 3. The appearance of wood linden and aspen treated
with a solution based on the drug NEOMID

Jlanee mnpoBoaMiMCh MCCIENOBaHUA IO OIpe-
JENCHUI0 (PU3MKO-MEXaHUYECKUX M OTHE3aIlUTHBIX
CBOWCTB JIpEeBECUHBI, 00pabOTaHHOM U HE 00paboTaH-
HOHM aHTHUnHpeHaMu. OmnpeneneHnue (HU3NKO-MEXaHH-
YECKHX CBOWMCTB MPOBOAMIIOCH COINIACHO CTaHIApT-
HBIM METOAMKaM HCITBITAHHM.

Jlns onpenenenus npenena NpoYHOCTH IPU CTa-
TUYECKOM HM3TrH0e BBIMWIMBAIMCH 00pas3lbl pazMme-
pamu 20x20%x300 MM, KOTOpBIE HCIBITHIBAJIUCH Ha

Puc 4. BHeurnmii Bu qpeBeCHHBI JINTIHI M OCUHEI,
00pabOTaHHOH KUAKAM CTEKIOM
Fig. 4. The appearance of wood linden and aspen treated
with liquid glass

ucrbiTareasHoil mamuue Werkstoffpriifmaschinen
Leipzig.

st onpenenenus npezenia MPOYHOCTH TPH CKa-
THU BJIOJIb BOJIOKOH BBINTHINBAINCH 00pa3Ibl pazme-
pamu 20x20%30 MM, a dpopma U pazmepsl 00pa3LoB
JUTS OTIpEIeNICHUs IIpeieNia MPOYHOCTH MIPH CKabIBa-
HUU BJI0JIb BOJIOKOH IpeJICTaBlIeHbl Ha puc. 5. Mcrbl-
TaHUs TAKXKE MPOBOAMIUCH HA HCMBITATEIBHON Ma-
muHe Werkstoffpriifmaschinen Leipzig (puc. 6, 7).
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Puc 5. ®opma u pasmeps! 00pa3LoB [UIst ONpeeNICHNs Tpeesa
MPOYHOCTH HA CKAJIBIBAHKE BJOJIb BOJIOKOH
Fig. 5. The shape and dimensions of the samples for determining
the tensile strength along the fibers

Puc. 6. I[IpoBenenne ucnsITaHUi O OMPEAEICHUIO
peziena MPOYHOCTH NPH CXKATHU BOJIb BOJIOKOH
Fig. 6. Conducting tests to determine the compressive
strength along the fibers

Janee ocymecTBissIach CTaTHCTHYECKass 00-
paboTka TMONyYEHHBIX OSKCHEPUMEHTANBHBIX JaH-
HBIX. PeSy.HI)TaTI)I I/ICCJ'IGI[OBaHI/Iﬁ MMpeACTaBJICHBI Ha
puc. 8-10.

[IpoBepka OrHECTOMKOCTH APEBECHHBI MPOBOAU-
Jach MO HECTAHAAPTHOM MeTOoIUKe Ha o0pasnax pas-
Mepamu 20x20%200 M.

Ucnonb3yeMble B HCCIEIOBAaHUSX aAHTHUIUPEHBI

HUMCIOT PpAasHBIC TMPUHIUIILI 3alldTbl OT OIrHA. TaK,

Puc. 7. [IpoBenenue ucnbITaHU 10 OMpPENEICHUIO
mpejiesia MPOYHOCTH MPU CKAJIBIBAHUH BJIOJTb BOJIOKOH
Fig. 7. Conducting tests to determine the ultimate
strength when chipping along the fibers

NPy HAaHECEHHH HA JPEBECHYIO MOIUIOKKY pabodmx
pactBopoB Ha ocHoBe mnpemnapatoB UpGUARD F6
nu UpGUARD F7 moxm Bo3neicTBUEM MOBBIICHHOMN
TEMITEPaTyPhI BBIIEISIOTCS HETOPIOYHE H HEUTpaTbHBIC
ra3bl, KOTOpPBIE CO3MAI0T Oapbep MEXIy IPEeBECHHOMN
W UCTOYHHMKOM TEIUIa, a TAKKe CHWXKAIOT KOHIIEHTpa-
IIUIO TOPIOYUX Ta30B, O0OpasyIOIIUXCsS MPU TepPMHUUeC-
CKOM Pa3JIOKeHUH JPEBECUHBI, YTO MPEIOTBpAILAET ee
Bo3ropanue. Kpome Toro, pacTBopsl AEHCTBYIOT Kak
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IPYHTOBKA, T.€. BHIPABHUBAIOT TIOBEPXHOCTH APEBEC-
HOW TOIUIOKKK M YIYYIIAIOT €€ CIEIUICHUE C JIaKo-
kpacounbeiMu Marepuaidamu (UpGUARD F6, 2024;
UpGUARD F7, 2024). Ilpu HaHeceHnu pacTBOpa Ha
ocHoBe mnpenapara NEOMID (Oruebuozammura...,
2024) comm, BXOASIIME B COCTaB aHTHUIIUPEHA, OCe-
JAl0T Ha IMOBEPXHOCTH, OOpa3yloT 3allMTHBIN CIIOH
1 TEM caMbIM 00€CIIeUHBAIOT CONPOTHBICHHUE TLIaMe-
Hu (OKunkoe crekio..., 2024), a mpu UCTIOIL30BaHUH
XKHUJIKOTO CTEKJIa Ha TMOBEPXHOCTU APEBECHHBI 00pa-
3yeTcsl Heroprodas IJICHKa, KOTopas MpeAoTBpallaeT

JIOCTYT KHCIIOPOZa U TPH KOHTAKTe C OTHEM JPEBECH-
Ha He MOXeT 3aroperhesi (BpicTaBka 1oMoB. .., 2024).

PesynbTaThl MCCENOBaHUN 10 OMNPEACIICHUIO
IIOJTHOTO BPEMEHHM CTOpaHusi o0pas3loB JIPEBECHHBI,
00paboTaHHOW U HE 00pabOTaHHOW AHTHIIMPEHAMH,
MOCJIE UX CTAaTHCTHYECKON 00pabOTKH MpeCTaBICHBI
Ha puc. 11.

Takke mpoBelneH CpaBHUTENBHBIN aHANIN3 CTOM-
MOCTH OOpabOTKHM TIOBEPXHOCTH IPEBECHHBI JIMITHI
(OCHHBI) PacCMOTPEHHBIMUA OTHE3AIUTHBIMH COCTa-

BaMH, Hpe,E[CTaBJIeHHBIﬁ Jalice.

upgkoe crekno Quid glass

NEOMID

UpGUARD F7

UpGUARD F6

Nvna Linden tree

HenponuTaHHbIN 06pasew, An unpowered sample

Muakoe crekno Quid glass

NEOMID

UpGUARD F7

UpGUARD F6

OcuHa Aspen

HenponuTaHHbIN 06pasew, An unpowered sample

0 10 20 30 40 50 60 70 80 90

Mpeaen NPoYHOCTM NpU CTaTUYECKOM M3rnbe, M
Tensile strength during static bending, MPa

Puc. 8. Pe3ynbrarsl nccneioBaHus 110 ONPEEICHUIO MTPeeia IPOYHOCTH MIPU CTaTHYECKOM M3rnode
Fig. 8. Results of a study to determine the tensile strength during static bending

Mupgkoe crekno Quid glass

NEOMID

UpGUARD F7

tree

UpGUARD F6

Nlvna Linden

HenponuTaHHbI 06paseu, An unpowered...

*uakoe crekno Quid glass

NEOMID

UpGUARD F7

UpGUARD F6

OcumHa Aspen

HenponuTaHHblii 06pasew, An unpowered...

T

37,0 38,0 39,0 40,0 41,0 42,0 43,0 44,0 45,0

Mpeaen NPoYHOCTM NPU CKATUK BAONAb BONOKOH, MIMa

Compressive strength along fibers, MPa

Puc. 9. Pe3ynbsrarsl HCCASAOBAHHUS IO OMPEICICHHIO MPEIENa MPOYHOCTH TPH CKATHH BIOJTb BOIOKOH
Fig. 9. Results of the study to determine the compressive strength along the fibers
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Jlnuna Linden tree

uakoe crekno Quid glass

NEOMID

UpGUARD F7

UpGUARD F6

HenponuTaHHbIii 06pasew, An unpowered sample

Hugkoe ctekno Quid glass

NEOMID

UpGUARD F7

UpGUARD F6

OcuHa Aspen

HenponuTaHHbIN 06pasew, An unpowered sample

00 10 20 30 40 50 60 70 8,0

Mpegen NPOYHOCTU NPM CKaNbIBaHUM BAONbL BONOKOH, MIMa

Tensile strength when chipping along fibers, MINa

Puc. 10. Pe3ynbpraThl ccieqOBaHUS 10 OMPENSICHUIO Tpeieia MPOYHOCTH IPH CKaIbIBAHUH BIOJIb BOJIOKOH
Fig. 10. Results of a study to determine the shear strength along the fibers

g *uakoe crekno Quid glass
c NEOMID
é UpGUARD F7
E UpGUARD F6
S HenponuTaHHbIi o6pasel; An unpowered sample
c *uakoe crekno Quid glass
a NEOMID
< UpGUARD F7
g UpGUARD F6
© HenponuTaHHbIN 0bpasew, An unpowered sample
0 50 100 150 200 250 300 350 400 450
Bpemsa nonHoro cropaHums, ¢
Time of complete combustion, seconds
Puc. 11. PCSyJ'ILTaTBI HCCJICAOBAHMS 11O OMMPEACIICHNIO BpEMCHHU 1TOJIHOI'O CrOpaHus
Fig. 11. The results of the study on determining the time of complete combustion
CronmMocTts 00paboTku 1 M2, pyo. 37 87:1031 8
The cost of treating 1 m?, Rub. [lo pesynapraTam NpOBENEHHBIX HCCIEIOBAHUN
UpGuardF6 ......................... 22,4 MOJKHO CJICJIaTh CJICIYFOIINE BBIBOJIBI.
UpGuardF7 ....... ... ... ... ... .... 23,6 1. OOpaboTKka ApeBECHHBI Pa3HBIMU OTrHE3aIINT-
NEOMID ..... ... i, 45 HBIMHU COCTaBaMH (QaHTUIIMPEHAMH) TTO3BOJISIET YBEIH-
Kunkoe crekno / Liquid glass ........... 17,1 YUTh TIOKA3aTeH €€ PU3NKO-MEXaHMYECKIX CBONCTB:

— TmpeieNia MPOYHOCTH MPH CTaTUYECKOM HW3rule:
ocunbl — ot 7,5 (NEOMID) no 17,1 % (UpGUARD F6),
munel — ot 1,9 (UpGUARD F6) mo 14,4 %
(UpGUARD F7);
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— Tpeiena NPOYHOCTH TPH CKATHH BIOJh BOJIOKOH:
ocutsl — oT 1 (NEOMID) no 6 % (UpGUARD F7),
sl — ot 1 (NEOMID) no 7,3 % (UpGUARD F7);

— mpejenia TMPOYHOCTH TMPH CKAJbIBAHUU BJOIb
BOJIOKOH: ocuHbl — oT 4,4 (NEOMID) no 25,4 %
(>xuakoe crexio), mumsl — ot 9,8 (NEOMID) o 34 %
(>KMIIKOE CTEKIIO).

2. Bce o0Opasibl, 00paboTaHHBIC aHTUITUPEHAMM,
MOKAa3allil YBEIMYCHUE BPEMEHH IIOJIHOTO CrOpaHHs

Ne 3 (94), 2025 1.

M0 CpaBHEHHIO C HEeOoOpabOTaHHBEIMH 00pa3laMu.
Ilo pe3ynpTaTaM UcClIeI0BaHUI HAWTYYIIUE CBOMCTBA
JOCTUTAIOTCST TPU 00pabOTKe TOBEPXHOCTH JpeBe-
CHHBI XMIKUM CTEKJIOM, KOTOPOE IOBBILIAET OTHE-
3amuTHBIE cBoiicTBa Ha 106 % (ocuHa) u Ha 122 %
(mmrma).

3. Ilpu ob6pabotke 1 M?> MOBEPXHOCTH JAPEBECHHBI
JUTIBI (OCHHBI) JKUJAKUM CTEKJIOM CTOMMOCTh 00paboT-
Ku OyzeT MUHUMaIBHOU U cocTtaBuT 17 py6. 10 xom.
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