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Anoranis. Hocmanoska npotiemu. Po3poGieHHs 3aXMCHOTO CKIaay And OyvaiBelssimy so=o =
BHCOKHMX TeMIlepaTyp Ta BHBUYEHHS {0oro MAMMOTBIPHOI 3AarHocTi i TokcHuHocTi. [Mposeieso =
OCHOBHHX TPYT 3aXHCHMX 3ac00iB, AKi 3HWKYIOTh IOPIOYICTh JepeR'sHUX OyAiBeIbHIN KOHCTD ais
TEXHITHUX XapaKTepHUCTHK, a Takok Biamosigno o IFOCT 12.1.044-89 «CCBIT. Toxeaosudvvoseie

marepanis. HomeHknatypa nokasHyukiB Ta MeTOAW iX BU3HAYEHHA» BW3HAMECHO BOIHEIAXMCH! T2 cas ~ao-
IOKa3HUKKH po3pol/IeHOro 3aXHCHOrO NOKpUTTA. Pesyivmamu. Po3pobleHO KOMMNOZMLIKG 32300
MOKPUTTH, AKE YTBOPIOE HA MOBEPXHI, TOHKUIT HENPO3OPKiE WA, IO NEPelIKOAKAE 3anaie :
no jeper'sHiit koHeTpykuii, ITinGip peyoBMHY BOTHE3aXMCHO! KOMITO3MILT NMPOBOIHBCH 32 Cxaw e o
RoGarka, U0 CHYYYETHCA, — HAMIOBHIOBAWY. 33 OCHOBY MOKPHTTSA B3STO PilIKE CKI0. TOMY IO BOED Wi Tis
XdPaKTePUCTHKH AK JOCTYITHICTh, MOB'A3aHa 3 NPOSBOM PIJKHM CKIOM BUSDKYYHX BIaCTHBOCTS
MUMOBIILHOTO TBEPIAIHHA 3 YTBOPEHHAM INTYTHONO CHIIKATHOrO kKameHro. Jlomasamus = - Zec o
KOMIOHEHTIB sk HepriT, rpadiT i enokenada cMolia, Gepyyuu 10 yBard iX NO3UTUBHI XaparTepucTmas oo
TEMIIEPATYp, 03BOJIMIO OTPUMATH HOBY BOTHE3aXHCHY pedoBHHY. JIs BOrHEBHX BHNpOO)Bass sow o
YCTaHOBKY 3 BH3HAUEHHA KoedillicHTa IMMOYTBOPEHHSA PeuOBHH Ta MaTepialtiB. CyTh MeTOIY BHIpOC 2aen |
BU3HA49EHHI ONTHYHOI TYCTHHM JUMY, SKWIl YTBODKETRCS Il Wac MOJYMEHEBOr0 TOpiHHs s
Bunpo6yBaHHs IPOBOIWIN y ABOX peskuMax. ¥ peskuMi TIIHHA Ha 3pa3okK Jlie TEITOBHI MOTIK NMoscr i =os
35 kB1/M%, a y pexuMi NOTyMEeHeBOro ropiHHA — TEMUIOBUIA MOTIK Ta MOTYM’S FA30BOr0 MaTsiims
BH3HAYEHHs JIMMOTBIpHOT 3/1aTHOCTI MOKaszajiM, 110 HajaHi 3pasku Marepiany «Cymim 7% =0
BorHezaxucHoro nokputra BIIE-1» manexuts o MarepianiB i3 NOMIPHOK JMMOTBIDHOK 3227+ o7
pe3yIpTaTaMi BUMPOOYBaHb TOKCHYHOCTI MPOIYKTIB FOPIHASA BUXOANTE, 10 00’ €KT BUNPOOYBAHE Hatcw s
manonebesneynux. Haykoea nosuzna. 3 ypaxyBaHHAM TEOPETUYHHX TNEPEAYMOB TMPOBEISHD =0 =
KOMIIOHEHTIB Ul HOBoI 3axucHoi pevoBHHW. [Ipakmuuna snayumicms. Po3pobieHo HOBHIT Herore=at
CITy4y€Thes, SIKUH [03BOISE MepeBecTH roproyi Marepiaid B rpyny BaKKOIOPIOUMX i MOCHIMTH 32wic”
KOHCTPYKLIH BiZl BIIIMBY BUCOKMX TemmepaTyp. Ha poszpobreHy 3aXicHY KOMIO3HLIIO Oep&aHO naTes"
KOPHCHY MOJIETb,
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Annoranns. ITocmanoska npoéiemsr. PaspaboTka 3alUMTHOIO cOCTaBa JUIA CTPOMTENBHBIX KOHCTPYKIMHA TIpH
NeHCTBUM  BBICOKMX TEMTIEpaTyp ¥ W3yUeHHe ero aeivooOpasyroumieit crmocofHoct ¥ Tokewunoctw. [Ilposeaen
aHanuTHYeCKMi 0030p OCHOBHBIX TPVTIl 3AUMTHBIX CPEACTB, CHIDKAIOUIMX TFOPIOYECTh [IEPEeBAHHBIX CTPOWTEILHBIX
KOHCTDYKIIMH, J1aHa OlIEHKA HX TEeXHHYeCKHX XapaKTepucTHk, a Tarke B coorBercTeuu ¢ ['OCT 12.1.044-89 «CCBT.
[ToxapoB3pLIBOONACHOCTL BElIeCTB W MaTepatoB. HoMenknaTypa nokasateneil W MeTO[bl MX ONpee/ieH|s» Onpee/ieHbl
OTHE3alMTHEIE H CAHWTAPHO-TEXHIMYECKHE TIOKa3aTel N pa3paboTaHHOTO 3aLIATHOIO TIOKPITHS. Pe3yasmanisl. Paspaborana
KOMITO3HIIUA  3aUIATHOTO BCIIYHMBAOILETOCA TOKPHITHA, 00pasylollero Ha 3allMImaeMoll NOBEPXHOCTH TOHKHMIA
HEMPO3PaYHbBIH CIIOH, TPENATCTBYHOINIT BOCIITAMEHEHUIO W PACTIPOCTPAHEHWIO TUIAMEHH TIO NEepeBSHHOM KOHCTPYKIMH.
[Monbop cocraBa orHe3alMTHOI KOMNO3MIMK TPOBOIAWICA 10 CXEME «BKYLIEe — BCIyYHBalollascs nobapka —
HAMONHUTENDY, 33 OCHOBY NMOKPLITHSA B3ATO KUIKOE CTEKII0, NOTOMY YTO OHO MMEET TaKie NOJIKUTETbHbIE XapaKTepHCTHKYA
KaK JIOCTYITHOCTB, CBS3aHas C MPOABIEHHEM KHIKHM CTEKIOM BSKYIIMX CBOICTB, — CIIOCOBHOCTH K CAMOMPOM3BOILHOMY
TBEPIEHHIO ¢ 00pa30BaHUeM UCKYCCTBEHHOTO CHIIMKAaTHOro Kamust. JlobaBiienue B JKMIKOE CTEKIO TAKHX KOMITOHEHTOB Kak
MepauT, TpagMT M 3IOKCHIHAS CMoJla, YIHTHIBaS WX TIOJOMKUTEIBHBIE XapPaKTEPHCTHKH 110 BO3ZACHCTBHIO BBICOKHX
TEMIIEPATYP, MO3BOJIIIN 1OYUUTh HOBBIM OMHE3ALMTHEIN cocTaB. J[11 OrHEBBIX HCIBITAHHN MCITOTB30BAIH YCTAHOBKY 110
onpeneneHnto kodduumrenTa AbiMooOpasoBanms BeilecTB M MarepuanoB. CyTh MeTola MCHBITAHHH 3aKMOYAnach B
OTIpeieNIeHAN ONTUYECKOH NNOTHOCTH JibIMA, KOTOPLIH 0Opa3syeTcs BO BpeMsA IUTAMEHHOrO MOPEHHs WIH TIeHH oDpasla.
Heneimanus npoBoaMin B ABYX pexkumax. B pexwume Tienust pa obpaseil aeficTByeT Teniiopol NMOTOK MOBEPXHOCTHOMN
II0THOCTHIO 35 KBT/M’, a B PeKHMe TUIAMEHHOTO TOPEHUS — TETUTOROH TIOTOK W T1aMsl Ta30Boi ropenku. Mcenenosanus no
onpefieNleHnio  IkIMoobpasyromieit  criocoOHOCTH TI0Ka3ali, YTO TNpelcTaBieHnble ofpasunl Marepnana «CMech s
H3TOTOBJIEHHMSA OTHE3AMTHEIX mokphiTHi  BITD-1» oTHocaTes Kk MaTepHanaM ¢ YMeEpeHHOH  IpIMooOpasyromei
crioco6HocTeio J12. Tlo pesynbraTam NpoBeIeHHBIX HCIBITAHMIT TOKCHYHOCTH IPOIYKTOB TOpEeHHs OOBEKT HCIILITAHHI
OTHOCHMTCA K Kiaccy MaioonacHbX. Hayunas nosusna. C ydeToM TeopeTHMeCKHX TpEINOCLUIOK NMpoBeieH BhiGOp
HCXOJIHBIX KOMITOHEHTOB JUIA HOBOTO 3alMTHOro coctasa. Jpaxkmuueckan 3nauumocmp. PazpaboraH HOBbII HEroprouHii
SCTIYYMBAONIMICA COCTAB, KOTOPHINA TO3BOJSET NEepeBecTH ropiotde MaTepHarnibl B IPYIY TPYAHOTOPIOMHX M IOBBICHTE

JAUUTY CTPOMTENBHBIX KOHCTPYKUMH OT AeficTRUS BBICOKMX Temmiepatyp. Ha paspaGortannyio 3alliiTHYIO KOMIO3ZWIHIO
T0Ty4eH MaTeHT Y KpauHbl HA TOE3HYIO MOJIETD.

KaroueBbie caosa: noxcap; SCNYHUSAMWHECA OSHEIAWUMHBLIE Ccocmasel, oXHe3awuma ('Jpesecmm.' f}N.“ODﬁpGBGBGHHeJ
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Abstract. Purpose. Development of protective structure for building structures under the influence of high
wmperatures and studying its smoke-forming ability and toxicity. Method. In carrying out the research conducted an
wmaivtical review of major groups of protective agents that reduce the combustibility of wooden construction structures,
geve an assessment of their technical characteristics, as well as in accordance with GOST 12.1.044-89 "OHSAS. Fire and
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explosion of substances and materials. Nomenclature of indicators and methods for their determination”, fire protection and
sanitary-technical indicators of the developed protection coating are determined. Results. The authors developed a
composition of flame-retardant coating that forms on a surface that "protects" a thin non-transparent layer that prevents
inflammation and the spread of flame on a wooden structure. The selection of composition of fire protection composition was
carried out according to the scheme "compound - the additive that is flowing - the filler”. The basis of the coating is liquid
glass, because it has such positive characteristics as accessibility, due to the manifestation of liquid glass adhesive properties -
the ability to spontaneous hardening with the formation of artificial silica. Adding to the liquid glass such components as
perlite, graphite and epoxy resin, taking into account their positive characteristics regarding the effect of high temperatures,
allowed to obtain a new flame retardant compasition. For firing tests, an installation was used to determine the coefficient of
smoke formation of substances and materials. The essence of the test method was to determine the optical density of smoke
that occurs during flame combustion or corrosion of the sample. Tests are conducted in two modes. In the mode of decay, for
example, there is a heat flux with a surface density of 35 kW/m’, and in the mode of flame combustion - the heat flow and the
flame of the gas burner. The conducted studies on determining the smoke-forming ability have shown that the samples
provided by the material "Mixture for the production of fireproof coating VPE-1", belong to materials with moderate smoke-
forming ability D2. According to the results of the testing of the toxicity of combustion products, it turns out that the object of
testing is a little dangerous to the class. Scientific novelty. Taking into account the theoretical preconditions, the choice of
output components for a new fire protection composition has been carried out. Practical meaningfulness. A new non-
flammable spillway structure has been developed that allows the transfer of combustible materials to a group of
severely damaging substances and increases the protection of building structures against the effects of high
temperatures. The developed protective composition received the patent of Ukraine for a useful model.

Keywords: fire; extinguishing flame retardants; fire protection of wood; smoke formation; toxicity

ITocranoBka mpobaemd. 3rigno 31 apxiTEeKTypuW» BeAyThcs POOOTH 3 IiABUINCHHSA
CTATUCTHYHUMHU JaHWMH, YNPOJOBK 9 MicsiiB  BOrHecTIHKOCTI OyaiBenbHUX KOHCTpykUii. Ha
2017 poxy B YKpaiHl B CEpe/IHbOMY BHHMKANO  pazi  po3pobnaeHo  HU3KY  eheKTHBHMX
mo s 10 260 1nosxex, yHACHiIOK SKUX IMHYJIO0 ~ BOIHE3aXMCHHMX PEYOBMH, SKi 3aCTOCOBYIOThCS
NATEPO 1 OTPHMYBaIM TPaBMH YeTBEpO Mojed,  HUHI Ha 00'eKTax HApPOIHOIO rocnojapcrsa 3
BOTHEM 3HHMILYBal10Cs ab0 NOMKOMKYBAIOCS  METOM0 3HMKEHHS IX HOKEKHOI HeDe3NeKH.

73 6yaisni Ta 12 omgunnie texuiku. [oaenni Bukaax  wmarepiasy. B pesynbrari

CKOHOMIYHI BTPATH BiJl MOXEX CTAHOBJIATH  IIPOBEJCHMX AOCH/UKeHb Oylo BH3HAYECHO

cymy 21 mumH 669 Tuc. rpH [2]. PEYOBHHH 3aXUCHOTO IHOKPUTTS JULsL
Onma 3 xaxnuBux mnoxex 2017 poxy — MiABMINCHHS eKCIUIyaTalliiHUX BIACTHBOCTEMH

BinOynacs B M. Ozmeca B Hi4 Ha 16 BepecHs —  JICpeB'AHMX KOHCTPYKIiIH B ocepeaky i

3aropiBcs OAMH 13 KOPHYCIB AMTAYOrO Tabopy  BHCOKHMX TeMIlepartyp.

"Biktopis". Borons NOBHICTIO 3HUIIUB OJIUH i3 3  ypaxyBaHHSM 3aXHCHOI  3JaTHOCTI

JICpeB'AHUX KOPIYycCiB. Y MOMEHT 3aropsHHsS  TOKPUTTS Ta arMmocdepocridikocti B cyMiin
Tam  mepeOyBatm 42 gutunu.  Jliteir  xoMmnosuuil 0yJ10 3alpornoHOBaHO BBECTH KpiM
€BaKyIOBaJI, OJHAK TPHOX MIBYATOK ypATYBATH  PIOKOTO  CKJIa  EMOKCHMAHY  CMOIy, IO
He Baajgocs. OJHi€l0 3 TOJOBHHX NpPHYHH JIO3BOJTHIIO 34  BHCOKOI  BOTHe3axMCHIH
TIOJKEe/KI  BBAKAETHCH HEAKICHE HAHECEHHS  3/aTHOCTI  TOKPUTTS 32 Al BUCOKMX

BOIHE3aXMCHUX KOMITO3ULILA. TEMIIEPATYP (10-15 pa3), MABUIIATH
Y 3B'W3KY 3 UUM IUIKOM aKTyadbHuM  atMmocdepocTiikicTs B 1,5 pa3a.

0aunThCd NMparHeHHs YHUKHYTH HbOTO JIMXa 3a Jnst BH3HAYCHHS OesreuHoro

JI0IIOMOr010 ~ CliellialbHUX 3aXO/1iB, BapTiCTh  3daCTOCYBaHHSA HOKPHUTTA IPOBEIEHO

AKUX cKnaznae 10 15 % noBHOT BapTOCT criopyl  JAOCHIJUKEHHS 13  BU3HAYEHHS JIMMOTBIPHOI
ta g0 35 % BaprocTi KOHCTPYKUIH, 110 34ATHOCTI Ta TOKCHYHOCTI. 3arajJbHUM BUIISQ
NiJVIATaloTh  BOTHE3axucTy. biibml 3a Bce  yCTaHOBKM HaBeJCHO Ha PUCYHKY 1.

3abe3nevyyeThcs IOXKeKHa Oe3meka HECHMX, Jns  BunpoOyBaHb  BHKOPHCTOBYBAJIH
FOPHUINHHUX, OTOPOKYBAJILHMX KOHCTPYKIIM 3  YCTAaHOBKY 3  BH3HadeHHA  KoeilieHTa
JIepPEBHHH. IUMOYTBOPEHHS PEYOBHH Ta MarepiajiB 3riaHo
Mera crarri. VYV  Haykoso-mocmimnii 3 1m. 4.18 'OCT 12.1.044-89 (atectar Ne 18/25-
naboparopii Kadenpu Oesriekn 16, TepMin jii atecrara go 11.2018 poxky) [1].

xurregisubaocTi  JIBH3  «IIpuaninpoBcbka
lep)KaBHa aKazeMis Oy aiBHULITBA Ta
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Puc. 1. Yemanogka oust mepmozpagiMempuinu
docaidxcens ehexmusHocmi go2Hesaxucmy 3acobig os
BOCHE3AXUCTY DEPEBUHU

Cytb Merony BUNpoOyBaHb lojsraia y
BH3HAYCHHI ONTHYHOI TI'YCTHHH [HMY, SKHH
VTBOPIOCTBCS I 4ac IHOJYMEHEBOIO TOPIHHS
abo TniHHs 3paska. BunpoOyBaHHSA HMpPOBOIATE
v IBOX pexuMax. Y pexuMi TIIHHA Ha 3pa3oK
Ji€ TEIUIOBHH TOTIK MOBEPXHEBOIO T'YCTHHOIO
35 kBr/M%, a y pexumMi nolyMeHeBOro ropiHas
— TEIUIOBMH T1IOTIK Ta TNOJYyM’s Ta30BOro
naabHUKA.

Koegiuient aumoytBopensas (D) B M /kr
3H3HAYa€eTHCA 3a hopmyioo [4; 5]:

V 1,
TR Ty 1
" ‘Lm Tmin l (I)

e V—o0‘em xamepn BuMiproBanns, 0,52 M
. L — nuIgx mpoXo/DKeHHS TPOMIHHSA CBIT/Ia B

3

My, 0,8 M; m — Maca 3paska, KT} —— —
min
SIIM0BIIHO  3HAYEHHS  [OYAaTKOBOIO T4
KIHIIEBOTO CBITJIONpPOIY CKaHHsl, %o.

Pesynaprat BunpoOyBaHb 13 BH3HAYEHHs
xoedimieHTa AUMOYTBOpPEHHS 3rigHO 3 I. 4.18
FOCT 12.1.044-89 3paskiB marepiany «CyMi
115 BUIOTOBICHHS BOIHE3aXHCHOIO HMOKPHUTTS

BITE-1», naBeaeno y tabmuni 1.

MakcumanbHa noxubka — BUMIpIOBaHHS
sacy cknaina = 0,001 r.

Cepenne 3HAYCHHA Koediuienrta
IMMOYTBOpPEHHS BHIpOOYBaHHX 3pa3KiB ¥

PeXKHMI TIIHHS CTaHOBHTH 193 M/KT, B PEKHMI
soTymMeHeBoro ropimEs  — 113 M*xr. Ha
muacrasi 0. 2.14.2 TOCT 12.1.044-89 namani
spa3ku Marepiany «CyMimn Ui BUTOTOBJIEHHS
sorge3axucHoro noxkputrs BIIE-1» nanexurts

0 MarepialiB 13 MOMIPHOK JAMMOTBIPHOIO
3natHicTio J12.

[Toka3HMKM  TOKCHYHOCTI  NOJIMEpPHHUX
Mmarepianie Oynu BusHaudeHi y JlepxkaBHOMY
H1ATPUEMCTBI «YKpalHChKUH HayKOBO-

NOCIIAHUN [HCTHTYT MEIMIMHUA TPaHCHOPTY»
(JITT YkpHJIl MT).
Tabruya 1
Pesynsmamu gunpofyeaus i3 susHavenis
KoeghiyicHma oumMoymeopeHus

Homep Pexam Maca Cairsonponyeka Koediuient
IpaIKa BHITPOGYE IpAIKE, KT Hun, % anmoyrropenns (D)
AHAN no4yar Killl.lt AJH KOKHOro 'IPIEKI.
Kose ne T
1 Tmuns 0,002343 100 50 1923
2 ,002361 100 48 2021
3 0,002336 100 52 182.0
4 0002357 100 49 196,7
L3 0,002348 100 50 1919
Cepeane suagenns (OKPYrIeHo a0 Uitore 4nera) 193
[ Topinns 0,002342 100 67 110,8
7 0002352 100 66 1148
[} 0,002344 100 57 111,1
9 0,002337 100 68 1073
10 {1.002360 100 64 1229
Cepeane ynanenna (OKPYTaIeno 1o ulloro 9ucsa) 113
3rizno 3 1m.420 TOCT 12.1.044-89,
nporpama pobitT BKITIOYAla CaHITApPHO-XIMIYHI
Ta TOKCHKOJIOT14HI BUIIPOOYBaHHs
ZIOCTI Ky BAHOTO 00’ €KkTa B JIIBOX
TeMIepaTy pHUX peKUMax: TEePMO-
OKHCHIOBanNbHOI  gectpykmii (=450 °C) ra
noxym’ssHoro  ropinas (=750 °C).  3pasku
KOHIUMIIOBAIX  3rJIHO 3 BAMOraMH Yy

1abopaTopHUX yMOBax NpoTsroM 14 mib.

PesynbraTn CaHITapHO-XIMIYHHX
BHUTIpOOYBaHb HaBedeH! y Tabiu 2.

Taxkum umHOM, y mponeci ropiaas 06’exra
BUNIPOOYBaHb y MOBITPI EKCHOULIHHOT KaMepu
OyB BH3HaueHWH okcua Byriaemo (1) Ta BoaeHs
XJIOPUCTHH y KOHIEHTpAMisgX, IO MOXYTh
BHKJIMKATH rocTpe OTpYEHHS
EKCIEPUMEHTATBHUX TBapWH, a TaKoX a3oTy
OKCHIHM (y nepepaxyHKy Ha okcuj azoty (I1V)),
OeH30i1, BYIVIENb YOTHPHXJIOPHCTHH, OKCHIL
pyriemo (IV), denon 1 dopmansgeria. 3
BU3HAYEHHX  peYOBHH  OCH30J1,  BOJEHB
XJIOPUCTHH, BYTJIEIb YOTHPUXIOPUCTHH, dheron
1 popManbaeriy Halex)ats J0 APYroro Kiacy,
BCl IHII PEYOBHHHU HaleKaTh O TPETHOTIO Ta
94EeTBEpPTOIo KJIaciB Hebe3mek.

Kpim Toro, y AIT YxpHJI MT nposeneno
TOKCHKOTIOTIUHI BHUNPOOyBaHHS pO3pobIeHHX
3aXHUCHHUX ITOKPHUTTIB.

MeTta TOKCHKOIOTIYHAX BHIIPOOYBaHb —
BH3HAuYeHHs ToKa3Huka Tokcuurocti (Hepso),
SKMH  XapaKkTepH3YEThCA  SK  BIJHOIICHHS
KITBKOCTI Matepialy [0 OJHHHII 00’ emy
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3aMKHYTOTO  IIPOCTOpY.

SIKOTO

CIIPUYHHIOKOTH

HpPOAYKTH
3arubens

TOpIHHS
50 %

NIOCTIAHAX TBapHH [3].

Tabruya 2

Mizpayin komnoHenmie nio yac MoOe08aHHA YMO8 20piHIA 00 ckma eunpobyeans

Komnonenr BMicr B Opoj1yKTax ropiHas. MI/r Kiac
AbcomoTunit Abcomorunii nedesnexu
PesymnTrar J0Bipuwit Pesyabrar JoBipUMit 3a  OCT
BHMIPIOBAHAA | iHTCpBA BUMIpIOBaHHg | iHTCpBal 12.1.007-76
(P=10,95) (P =0,95)
450°C 750°C
(/;%0)1)} OKCMJIH (Y MepepaxyHKy Ha OKCHA a30Ty 0,14 0.01 0.23 0.02
Amiak H.B.* H.B. H.B. H.B.
benson 2.4 0,2 0.9 0.1
Bojens xaopucruit 1.2 0.1 0.4 0,05
Byr:eis 90THPHX TOPUCTHI 1.9 0.2 H.B. H.B.
Bojiens niaHncTHit H.B. H.B. H.B. H.B.
Oxcua pyraemo (IV) 460 68 680 70
Oxena Byriewo (11) 19 2 44 3
Crupox H.B. H.B. H.B. H.B.
Cipuanu#t anrizpua H.B. H.B. H.B. H.B.
Denon 0.15 0.2 0.06 0.008
Dopmanpieria 0.09 0.01 H.B. H.B.
Xaopbenzon 1.7 0.2 H.B. H.B.
Brpara macu, % 74 81
* 1.6. — He euznaueno
YV  KOXHOMY TeMIlepaTypHOMY pexuMi  yeranoBku 160 r/m’. Haiivenmme 3mavenns

3HAXOMIM Pl 3HAYEHb 3aJIeKHOCTI 3armbeni
TBApUH BiJ BiIHOMIEHHS MacH 3pa3Ky 0

00’ emy

EKCITO3UIIHOT

KaMepH,

IKHUHA

BUKOPHCTOBYBAM JUTS PO3PaxXyHKY IOKa3HHKA
tokcuuyHocTi Hepsp 3a gomoMororw 1podiT-
Macogy
KapbokcHTremMoriiodiny B KpoBl 1abopaTopHHX

aHasm3zy.

TBapUH

meroaom (I'OCT 12.1.044-89).
Pesyiwratn
BUITPOOYBaHk HaBeaeHI y TabauIl 3.

9acTKy

BU3HAYAIM CHEKTPOGOTOMETPHIHNM

TOKCHKOIIOTTYHHMX

Taoauys 3
Pesyavmamu moKcuKo102iMHUX sUunpodysant

TMosnaueHus TeMneparypHoro 450°C 750°C
peXUMY BHTIPOOYBAHHY
Pesyastar He s, 1/M° He aocaruyro 157.9+9.8
BHIIPOOYBAHHS HbCO, % - 61.5£3.1
3a pesyiibTaTaMKu IMPOBEICHHUX

BHTIPOOYBaHb TOKCHIHOCTI TPOAYKTIB TOpiHHS
BHUXOIMTH, Mo 3HageHHS Hey 50 He mocsarayTo 3a
1 MakcHMaIBHOI

TeMmieparypa
HacU4EeHOCT]

1. Koponpyenko A. 5. Cpencrea orHe3aluTbl :

450 °C

TMoxnayka, 2006, — 258 c.
2. ToBwlnmeHRe OrHECTONKOCTH ACPEBAHHBIX CTPOUTEIBHBIX KOHCprl(Ll'Hﬁ 33 CHET CHHIKEHHA TOPIOYECTH JOpPEeBECHHEI !

A. C. benmikos,

IPOCTOpY

B. A. lllanomos,

BUITPOOYBaITBHOL

Hepso BUSIBIUTOCH 3@ TEMIIEPATYPHOI'O PEXKUMY
750 °C i popismioe 157,9 + 9.8 r/m’. Tomy
3HayenHs Hcpsg 32 TeMIepatypHOMY peXUMY
750 °C  BuKopHCTaHe U8 BCTAHOBJICHIIS
BETMYMHH TIOKa3HWKA TOKCHYHOCTI ITPOYKTIB
ropinss. 3rigHo 3 Kiracudikamiero 3a m. 2.16.2
[OCT 12.1.044-89 o06’ext BunpoOysans
HAIICKHUTH JI0 KIIacy MasloHeOe3rneunHux.

BucnoBok. Ha ocHOBI TIpoBejeHOro
AHATITHYHOTO  OTIISAY ~ OCHOBHHUX  Tpym
BOTHE3aXMCHUX 3aco0iB, M0 MiABHILYIOTH
MEXKy BOTHECTIHKOCTI JIepeB'sHUX OyiBeIbHUX
KOHCTPYKIIi, po3pobiiero HOBMA
BOTHE3aXMCHMI CKJIaJ, SKMH CIYYyeThCS Ha
OCHOBI piaKoro ckia. Bu3sHaueHO BOTHE3aXHUCHI
Ta caHiTapHO-TEXHIYHI BIACTUBOCTI
pO3pO0IICHOr0  BOIHE3AXHUCHOTO  HOKPHTTSL
OG’ext BHTpOOYBaHb HAJICKHTH JO Kiacy
MaroHeOe3MeYHux, 10 MaTepiamtiB i3 TOMipHOTO
JUMOTBipHOT0 3xaTHicTIO [(2.

CITUCOK BUKOPUCTAHOI JITEPATYPH

E. H. Kopx,

C. 10. ParuMos

cnpasounuk / A. f. Koponeuenko, O. H. Koponsuenko. — Mocksa :

// CTpoHTeILCTBO,  MaTepHaIoBelCHHe,

mamiHocTpoeHte : ¢6. Hayd. Tp. / Tlpuanenp. roc. akad. crp-sa W apxutektyphl. — Juenp, 2017. — Brrm. 98, —
C. 38-45. — (DHepreTHKa, 3K0ITOrHA, KOMIBIOTEPHBIE TEXHONIOIHH B CTPOMTEILCTBE).
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