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3anponoHoBaHe PIlllCHHS 3 BUKOPUCTAHHS BIIXOJIB
Ha 3aBOJIaX 3 BUT'OTOBJICHHS METAJOKOHCTPYKIIii cTa-
JIEBMICTHOTO TIOPOLIKY Mae psiji mepeBar i 3adesneuye
€KOHOMIYHUH e(eKT NMpH BUKOPUCTaHHI y OCTOHHHUX
pobotax. Pe3ynpraru BUIpoOyBaHb MOKa3ajal BUCOKY
MIIHICTh TPU CTHUCKaHHI, €(PEKTHBHE MiKpoapMy-
BaHHS OETOHY.

Kuro4oBi ci10Ba: Bigxoau, CTaneBMiCTHHH MOPOIIOK,
0€eTOH, MIIHICTD.

Yunis B.N., Fursov Yu.V., Taha Lotfi. USE OF
WASTE OF PLANTS OF METAL STRUC-
TURES IN LEBANON TO IMPROVE THE
PROPERTIES OF CONCRETE. The steel pow-
der used in concrete is ineffective and requires
manufacturing costs. The proposed solution for
the use of waste in steel fabrication plants for
steel-containing powder has several advantages
and provides an economic effect when used in
concrete work. The test results showed high com-
pressive strength, effective microreinforcement
of concrete.

Key words: waste, steel-containing powder, concrete,
strength.
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OLIHKA EOEKTUBHOCTI MATEPIAJIIB _
JJIA TEPMETU3ALI IYCTOT BYAIBEJIBHUX KOHCTPYKIIU

Po3risiHyTi icHYrOUI METOIM TepMeTH3alil MycTOT OyJiBelIbHUX KOHCTPYKIIii, Ha/laHa OIliHKa iX e(eKkTUBHOCTI, 3a-
MIPOTIOHOBAHUI METO/I repMeTH3alil epekTHBHUX OyAiBEIbHUX KOHCTPYKLIH 3 MyCTOTaMM, KOMIIO3UIIT, 110 MICTSTh

KpPEMHIil Ha OCHOBI PiIKOTO CKIIa.

Kurouosi ciioBa: OyziBesibHI KOHCTPYKLIT, ITyCTOTH, NPUXOBaHE NOIIMPEHHS BOTHIO, KOHCTPYKTHBHHI BOTHE3aXHCT,
PiAKe CKII0, TepMEeTH3AaIlisl ITyCTOT, KOMITO3UIIIT, IO MiCTATh KPEMHIH Ha OCHOBI PIZIKOTO CKJIA, JIyTH.

Beryn. 3axuct KOHCTpPYKIIH Bix pyH-
HYBaHHSI 1 3a0€3MeUeHHs X JOCTaTHHOI MIII-
HOCTI B yMOBaX BIUTUBY BUCOKHX TEMIIEpaTyp
II1JT 9ac MMOKEX1 SIBIAETHCS OTHICIO 13 BaXKIIU-
BHUX 3aJ1a4 MOXKEKHOT MPOPITaKTUKH.

VY psal BunajakiB Oy1iBeIbHI KOHCTPY-
KIii SIBJISIOTBCS NPUYMHOI BUHUKHEHHS 1
PO3MOBCIOKEHHS MoXxexi. HasBHICTh y Oy-
JIBJII MMyCTOTHUX OYJIBENbHUX KOHCTPYKIIIH
MPU3BOJUTH 10 TOTO, IO BOTOHB TOMIMPIO-
€ThCSI HE TUTHKM Ha 30BHINIHIX, BIIKPHUTHX
MTOBEPXHSIX, aJi€ 1 MPUXOBAHO BCEPEIUHI HHX.
[Tpu 1pOMy HOIIMPEHHS TOPIHHSA BCEPEIUHI
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KOHCTPYKIII 4acTO MPOTIKA€ JIOCUTH IIBU-
IKOo 0e3 0cOoONMMBHX 30BHINIHIX O3HAK, 31
HIBUJIKICTIO, SIKa 3HAYHO MEPEBHUIILYE IIBU/I-
KICTh PO3MOBCIOIKEHHS TIOJIYM'sl 110 30BHIIII-
Hill MOBepXHI KOHCTpYKLIN. Taki moxexi cy-
MIPOBOJIKYIOTHCSI CHIIBHUM 33JMMJICHHSM He
TUIBKH TaJIAl0uuX MPUMILEHb, aje 1 po3Ta-
IIOBAaHUX BHIE MOBepxiB. [um 3'saBiserbes
Ha 3HAYHMX BIJICTAHAX BiJl OCEpeIKa MOXKEXKI.
[Tomava BOrHETaCHUX PEYOBHH Ha MIOBEPXHIO
MIyCTOTHUX KOHCTPYKIiHM He nae edekry ra-
CIHHS TOMY, JIJIs OOMEXEHHS MOIMTUPEHHS 110~
KEXKi X po30MparoTh 1 MOJAIOTh BOJISHI

r L8T
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CTBOJIM y cepeauHy. Lle B cBOIO uepry mpus-
BOJUTH JIO 30LJIBIIIEHHS KIJILKOCTI 0COO0BOTO
CKJIay Ul MPOBEACHHS po30MpaHHs 13 Of-
HOYACHOIO MoJia4ero cTBOJIB. i Hapoy-
BaHHsI CWJI 1 3aC001B OTPIOEH Yac, MPOTATOM
SIKOT'O BOTOHb 1 MPOJYKTU TOPIHHS MOLIUPIO-
IOTHCS 110 BCiit OyIiBIIi.

OOMeXeHHSI MOIIUPEHHS TOXEXI M0
MyCTOTax OyAiBEeIbHUX KOHCTPYKIIIHA AOCsTa-
€ThCS 3aCTOCYBaHHAM AiadparM i BOrHETpH-
BKHX 3acunok. Tak, y 6araromapoBux CTiHax
OyniBenb, y SKOCTI BOTHE3aXHCTY, 3aCTOCO-
BYIOTb OyJlIBEIbHUN PO3YMH, IKUH HAHOCSTh
Ha cIielianbHi mpokiaaku i peopa [3, 4]. Ily-
CTOTH Y CyYaCHHUX JI€pPEB'sTHUX NOKPUTTAX PO-
3IUISIFOTh BOTHECTIMKMMH JiaparmMamu, sKi
BCTAHOBJIIOIOTH Yepe3 KoxHi 6M. [1noma Mix
niagparMaMu Mae€ HE MEpeBUIIYBaTH 54 M
[5]. IcHye cnoci® BOrHE3axUCTy JepeB'sTHUX
KOHCTPYKIIN AaxiB, KOJIH MPOCTip MiX Aepe-
B'SHUMH KOHCTPYKIIISIMU 3aIIOBHIOIOTH BUPO-
0amu i3 ckioBosIOKHA. Takuii crocid 3a6e3-
nevyye MeXy BOTHecTiiikocTi Ha piBHI 90
XBHJIMH [6].

HaiiGinpim  epeKTUBHUM  PIIICHHAM
1010 OOMEKEHHSI MTOIIUPEHHS MOXKEX Y Jie-
PEB'SIHUX KOHCTPYKISIX € 3aCTOCYBaHHS Cy-
HUIBHUX KOHCTPYKILIM 0e3 myctoT. OpHak
HOBITPSIHI MPOIIAPKH Y Psijil BUNIA/IKIB MOTPi-
OHO BJIAIITOBYBATH ISl 3aXUCTY JCPEBUHH
BiJ] THUTTS. BiamTyBaHHs TakuxX NMpoLIapKiB
y AaHM yac 3a00pOHEHO Y KapKAaCHUX CTIHAX
1 meperopojkax, siki BUKOHAHO 13 TOPIOYUX
MaTepiajiB, a TAKOXK 13 TOPIOYMX MaTepiais,
K1 3aXUIIEH] HETOPIOYMMH MaTepianamu. Y
HNEPEKPUTTSAX 1 MOKPUTTAX MOBITPSHI MpOIIa-
KU TOALIAIOTh Ha BiJACIKM Aiadparmamu i3
nu1akoBoi 3acunku. JliapparmMu He MaroTh
NEePEIIKOKATH TOBITPOOOMIHY y BEHTHIIBO-
BaHUX IIyCTOTaXx KOHCTPYKIiil. OCHOBHUM
HEJI0JIIKOM fAiadparM € Toi (GakT, 110 3 4acoM
BOHM MOXYTb MPOCIIAaTH 1 YTBOPIOBATH Ili-
JIMHHU, 4Yepe3 K1 3a YMOBU MOXeXi OyayTh
NOTPAIIATH AUM 1 oym'st [2, 7].

ByniBenbHi HOpMH 1 TIpaBUIIa BCTAHOB-
JIOKOTH PsAZl OOMEXEHBb y YaCTHHI KITBKOCTI
TOPIOYUX PEUOBHH. Y JI€PEB'STHUX KOHCTPYK-
IisIX I[HOTO MOYKHA JIOCSATTH 3aMiHOIO0 TOPIO-
YUX 3aCUIOK, HACTWIIIB 1 HAIIOBHIOBAauYiB Ha
HEroprodi. 3aMiCTh JEPEB'SHOTO HACTHILY 3
JIOIIOK, a00 MiJJIOTH 3aCTOCYBAaTH HAKaTH 13

IJTUT, 110 BUKOHAHI 13 HErOPIOUMX Marepia-
JiB.

Taxi HaKaTH MOKHA BUTOTOBJISITH 13 -
HOOETOHY a00 TiNCOBUX IUINT, a Y SKOCTI 3a-
CUIIKM BHUKOPHCTATH LUIAK. Alle, HUIAaK 3a
CBOEIO CTPYKTYPOIO € BaKKUM 3allOBHIOBA-
4yeM, NMpU HOro BUKOPUCTAHHI JOBOAUTHCS
3MILHIOBAaTH CTiHM, NEPErOPOJIKH TOIIO [2,
7].

Ocob6muBoi yBaru motpelye pi3HOMa-
HITHICTH CIIOCOOIB 1 MaTepialliB BOTHE3aXH-
CTy KabeJIbHHUX MPOXOI0K [8].

Tax nns 3axucty KabeabHUX IPOXOJ0K
yepe3 OyniBeabHI KOHCTPYKIIi, y HamIii kpa-
1H1 BUKOPHCTOBY€ETHCA PsAJl BOTHECTIMKUX Ma-
TepialiiB: OJIOKH 3 MOPUCTOTO OETOHY 13 3aI0-
BHEHHSM 3a30piB BOTHE3aXHCHOIO CYyMIIIIIITIO
OIIK, 6a3anbToBe CyNnepTOHKE BOJIOKHO, Be-
pmukymit, miHoriact mapku OK-75, Iomic-
tor-K 1 IMomimumact (Yropmmnaa), [lormacc
(Himeuumnna), Promatek LDSE i1 Promatec
(CHIA) tomro.

3HallUIM IMPOKE BUKOPUCTAHHS IO-
JYUIKH 13 BOTHECTIMKOTO MaTepiaiy 31 crieri-
aIIbHUM HAIIOBHIOBAYEM 13 3aJaHUMH BJIacTU-
BOCTSIMU SIKi BUKOPHCTOBYIOTBCS JIJIS YII1JTb-
HEHHS MPOXOJIOK KalemiB 1 CTBOPEHHS IMPO-
TUTIOXKEKHUX TosciB. [logymku ckimana-
FOThCS 13 30BHIIIHBOI OOOJOHKH, IO BHKO-
HaHO 13 Martepiaiy, K1l 3a0e3nedye repme-
TUYHICTH 1 BOTHECTIHUKICTb 3'€JHaHHS. Beepe-
JUH1 000JOHKHM 3HAXOJIUTHCA PO3UMH, KU
CIy4y€TbCs 1 TBEpAHE IiJl BILIUBOM TeIUIa, 1
3a0e3mevyye TepMETUYHICTh 1 BOTHECTIHKICTh
3'eqHaHHsA. TemmepaTypa IOYaTKy CIydy-
BaHHS PEryJIIOETHCS 3aJIeKHOCTI BiJl CKIIATy
cymimii [8].

Jlo crioco0iB BOTHE3aXHCTy MPOXOJI0K
PI3HUX KOMYHIKaIlilf TAKOX BiTHOCSITHCS Ha-
HECeHHS pI3HMX MacT 1 0OMa3oK Ha IMOBep-
XHIO TpYOOIMPOBO/IIB Ta €IEKTPOKAOEIB, SIKi
CIYUYYIOTBCSl 1 T€PMETU3YIOTh MPOXOJKU 1]
BILUIMBOM TeMIiepatypu [9].

Hactynnuii crioci6 i 3aXUCTy BEHTH-
TSAMIAHUX KaHAIB 1€ TJINTA, 10 CITyYy€EThCS
1 Mae y KIMHaTHUX yYMOBax IIUIbHY CTPYK-
Typy, a 32 YMOBH ITiIBUILIEHHS TEMIIEpaTypr
1o 100 ° C crnydyeTbest 1 repMeTU3ye KaHall
[10].

[TimBuIIeHHST BOTHECTIMKOCTI JepeB's-
HUX KOHCTPYKIIIH OCATa€ThCS MUIAXOM BU-
KOPUCTaHHS  TEIUIO3aXUCHUX 1  TEIo
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NOTJIMHAKOYMX €KpaHiB, CIELIalbHUX KOHC-
TPYKTUBHHUX DillIEHb, BOIHE3aXHCHUX CKJIa-
IIiB, TEXHOJIOTIYHUX CIIOCOOIB, a TaKOX 3a-
CTOCYBaHHSIM MarepiajliB MOHWKEHOI TOPIo-
yocri [2, 5, 7].

KoHCTpYKTHBHI METO/IM BOTHE3aXUCTY
JIEpEBUHM — 11€: OOJIMIIOBAHHS, BEJIMKOPO3-
MipHI OOJIMIIOBAaHHS, BOTHE3aXHUCHI elieMe-
HTH, 30UIBIICHHS TIEpepi3y, KOHCTPYKTHUBHI
pilIeHHS BY3IIiB.

XiMiYH1 cIOCOOU 3HMKEHHS OXKEKHOT
HeOe3MeKn JEepeBHHU BKIIIOYAIOTh B cede:
MIPOCOYEHHS 1 BBEJICHHS alTUITIIPEHY.

[Topsim 3 KOHCTPYKTUBHHMH 1 XiMid-
HUMH CIIOCOOAMHU BOTHE3aXUCTY JIE€PEB'STHUX
OymiBeNTbHUX KOHCTPYKIH 3aCTOCOBYIOTH
TEIUI03aXUCHI €KPaHU 13 MOJIETIEHUX CKIIa-
TIB: TOKPUTTS a Takox (apOu i Jlaku, 110
CITy4yIOThCSL.

OCKiNBbKM JEepeBHHA BITHOCHTHCS [0
TPAIUIIHHAX TOPIOYUX MaTrepiajiB, MexkKa
MOIIMPEHHS BOTHIO IO JIEPEB'SHUX KOHCTPY-
KLISIX B OCHOBHOMY 1 BU3HAUa€ iX MOKEXKHY
HeOe3neky. /s i1 3HWKEHHS 3aCTOCOBYIOTh
XIMI4H1 METOIY BOTHE3aXUCTy. BOHM 3HIXKY-
I0Th TOPIOYICTh JCPEBUHU, MIEPEBOIATH i1 710
IpyNy Ba)KKOTOPIOYMX MaTepiaiiB 1 BMilla-
I0Tb BEJIMKY KUIBKICTh IPOCOYYBaIbHUX
CKJIaJiB.

He3Bakatoun Ha HasBHICTh IIUPOKOI
HOMEHKJIATypU BOTHE3aXUCHUX IOKPUTTIB,
(bap6 1 mpocodyBaIbHUX CKJIAJIIB, JIUIIIE JIe-
SK1 3 HUX BHUABIAIOTHCS eekTuBHUMHU. Of-
HaKk e(EeKTHBHICTb 3aCTOCYBaHHS XIMIYHHX
3ax0/[iB BOTHE3aXUCTY JUIsl 3HWKEHHS criajia-
XYBaHH$ IEPEBUHU HE pIBHO3HAYHA. AHTHITI-
PEHM MOXYTh CIIPUSTH IPU TOPiHHI MaTepia-
JIiB CUJIBHOMY TUMOYTBOPEHHIO 1 BUJUIEHHIO
TOKCUYHHX MPOJYKTiB. OCKUIBKH TUMOYTBO-
PEHHS € HaCIiJKOM HETOBHOTO 3TOPSHHS
MPOAYKTIB pO3KJIa/laHHs, HA IbOMY 1 3aCHO-
BaHa JIis aHTUITIPEHIB - HE IaTU TOPITH MaTe-
piany [11, 12].

Camum e(heKTUBHUM CTIOCOOOM BOTHE-
3aXHCTY €PEB'THUX KOHCTPYKLIH € KOHCTPY-
KTUBHHM, SIKUH 103BOJIIE OTPUMATH MOTPiOH1
KJIaCH BOTHECTIHKOCTI KOHCTPYKIiH. [{o HuX
BITHOCSITh ~ OIITYKATypIOBAaHHS, BHUKOpPHC-
TaHHS BEJIMKOPO3MIPHHMX JIUCTOBUX 1 IUIUT-
HUX BOTHE3aXUCHHUX OOJHIOBAaHb, 3aCTOCY-
BaHHS BOI'HE3aXHCHUX KOHCTPYKTUBHUX €Jie-
MEHTIB (Hampukam, BOTHE3aXUCHUX
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MiJIBICHUX CTEJIb), 3aIIOBHEHHS BHYTPIMIHIX
MOPOKHUH KOHCTPYKINH (711 OOMEKEeHHS
MOIIMPEHHS MOXKEXK1 BcepearHi OyaiBeTbHUX
KOHCTPYKIIii 3aCTOCOBYIOTH JiadyparmM i He-
TOpIOYl 3aCHUIIKH), MiI0Ip HEOOXITHUX Tepe-
pi3iB eneMeHTiB, AKi 3a0e3neuyroTh He00-
X1H1 3HaYE€HHS KJIaClB BOTHECTIMKOCTI KOHC-
TPYKLiH, pO3p0OKYy KOHCTPYKTUBHUX PIlLICHb
BY3J1IB IPUMUKAHHS, CIOJIY4EHb 1 3'€THAHb
KOHCTpYKIii Tomo [11].

Bubip BiamoBigHOTO METOaY BOTHE3a-
XHUCTY JIEPEB'SHUX KOHCTPYKIIH, KOHKPET-
HOT'0 BOIHE3aXHUCHOT0 MaTepiaity abo ckiaay
MIPOBOIATH 3 YPaxXyBaHHIM KOHCTPYKTUBHUX,
eKCIUTyaTal[iiHUX, TEXHOJOT1YHHX 1 TEXHIKO-
exoHoMiuHuX (akTopiB. Cepen HUX: BEIH-
YHHA KJIACy BOTHECTIHKOCTI KOHCTPYKIIIi, 1110
BUMAraeThCs; THIT KOHCTPYKIIi1, IO 3aXUIIa-
€ThCS 1 OpIEHTAIIIS TTOBEPXOHbB, IO 3aXHIIA-
IOTBCS y MPOCTOPi (KOJIOHH, OAIKH TOIIIO. );
BUJIM HaBaHTa)KEHb, 10 JIIOTh HAa KOHCTPYK-
1ito (CTaTU4HA, AUHAMIYHA); TEMIIEPaTyPHHUIA
Ta BOJOTHI PEeXMMHU eKCIUTyartalii i mpose-
JICHHS poOIT 3 BOrHE3aXHUCTY; CTYIIIHb arpe-
CHUBHOCTI HAaBKOJIMIIIHHOTO CEPEeIOBUIIA Biji-
HOCHO IIOZI0 BOTHE3aXHUCTY 1 MaTepiaily KOH-
CTPYKIIii; 30UIbIIEHHS HaBaHTa)KEHHS Ha
KOHCTPYKIIIFO 32 pPaXyHOK BOTHE3aXHCHOTO
MaTepiaiy; MepioJ MOHTaXy BOTHE3aXHCTY
a00 Horo BIIHOBJIEHHS; TEXHIKO-€KOHOMIYHI
noka3Huku touro [11].

Kpim Toro, 3axmcHi 3aco0u MaroTh
OyTH HEUIKIATUBUMHU MIOAO JIOJAWHU 1 TBa-
puH, 6e3 noripieHHs (pi3uKO-MeXaHIYHUX 1
€CTeTUYHUX BJIACTUBOCTEH JepeB'STHUX KOHC-
TPYKILIH, II0 MUISTaloTh BOTHE3aXHUCTY,
OyTH TOCTYITHUMH, JICHIEBUMH Ta TEXHOJIOT1-
yHUMH. [Tonryk 3axucHUX 3ac001B, 1110 BIAIO-
BiJIalOTh BCIM IIUM YMOBaM — 3aBIaHHS TyKe
CKJagHe. Y BCAKOMY pasi, IOKH He 3HAHICHO
KOJTHOTO Takoro 3acody [13].

Buxosau 13 BHIIE3a3HAYSHOTO MOYKHA
3pOOUTH BIUCHOBOK, IO ICHYIOUI METOIH BO-
THE3aXHCTy HEMOXKIIUBO pealli3yBaTh y TOB-
HIl Mipi AJs MiABHUIIEHHS CTIMKOCTI IMiJl Yac
MOXkeX1 Oy MiBENb CTApOi CIOPyaH, 0COOTUBO
3a HAsBHICTIO Y HHUX JIEPEB'STHUX KOHCTPYK-
11t 3 myctoraMu. OCKUTBKY O1IBIIICTH 3 1IUX
OyaiBenb SBISIOTHCS MaM'ATKaMU apXiTeK-
TYypH, TO BUKOPUCTAHHS ICHYIOUMX METOIB
BOTHE3aXUCTy MOXE TMPHU3BECTH [0 3MiH
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€CTETUYHUX 1 KOHCTPYKTHUBHUX OCOOJMBOC-
Teil nux Oy/iBeNb.

MeTo10 po00TH € BCTAHOBJICHHS Haile-
(eKTUBHIIIOr0 CKIay JJIsi TepMEeTH3allil my-
CTOT OyAiBEIbHUX KOHCTPYKIIIH.

OcHoBHa yacTtuHa. Haiibinpm mommu-
PEHUMH, TEXHOJIOTIYHUMHU 1 THEepPCHEeKTUB-
HUMU MaTepiajiaMu JJis 3allOBHEHHS IMyCTOT
€ IiHa 1 MOPOIUIACT Ha OCHOBI KapOamiz Gop-
MaJIbJICTIAHUX 1 oJIiypeTaHoBux cmo [43].

Kap6amin dopmanpaeriqauii  miHoI-
nact (K®II) naiigemeBmuii i3 ycix miHomia-
cTiB. TakuM YMHOM, y TUX BHUIAAKaX, KOJIU
TETUIOI30JIAIIIHI MaTepiaii B3a€MO3aMiHHI,
Bukopuctans K®II 6inbin peHTabenpHe 3a-
BJISIKH ONTHMAJILHOMY CITiBBIJIHOIIICHHIO TE-
[UIOI3OJIALIIMHNUX  BJIACTUBOCTEHM 1  IIHHA
[15,16].

ITix gac omiHOBaHHS €PEKTUBHOCTI 3a-
crocyBanHsi KOII, iioro TexHi4Hi XapakTe-
PUCTUKHM 4YacTO TOpiBHIOBAIW (mMpsMo abo
100I4HO), 13 BIIACTHBOCTSIMH KOPCTKHUX ITIHO-
MOJIlypEeTaHOBUX 1 MOJICTUPOIHHUX MIHOILIA-
CTiB. AJie, OCKIJIBKH TI0 PSIy BaKJIMBHX I10-
ka3HukiB KOII noctynascs ocTaHHIM BiH HE
HAOyB BEJIMKOTO TOIUTY y CIIOKHBAYiB.

VY OyniBauntei KOII 3naiimoB 3acTto-
CyBaHHS 3aBJSIKU BUCOKHM TEIUIO(MI3UIHUM
Ta aKyCTUYHHM XapaKTEePHCTHUKaM, a TaKOX
JIOBTOBIYHOCTI, BOTHECTIMKOCTI 1 TEXHOJIOTI-
YHOCTI. Y HACIiJIOK HEJJOCTATHBO BUCOKOT Mi-
1iHOCTI KOIT BUKOPUCTOBY€ETHCS AJIS BUTOTO-
BJICHHSI CEpEAHBOIO MIapy KapKacHUX IMaHe-
Jiei, 3alI0OBHEHHS IyCTOTIIMX CTIH Y KOHCT-
PYKLISX 13 CYMIIIEHOIO MTOKPIBJIEIO, 1€ BiH HE
Mi/TA€THCS HaBAHTAKCHHSIM.

Jns  BmamTyBaHHS ~— TEIJIO130JIALIT,
K®II 3anuBatoTh «Ha MICI1» Yy TyCTOTHI KOH-
CTpYKIIii, a00 3aCTOCOBYIOTbH T'OTOBI elleMe-
HTU y skux KOII BUKOpUCTOBYIOTH, SIK yTEII-
moBady [ 17].11oiiHo chopmoBany miHy 3a J10-
MIOMOT'0I0 MOOUTBHUX YCTAHOBOK 3aJIMBalOTh
gyepe3 BepX abo MIMPUITIOIOTH i HEBEITHUKUM
THCKOM Y ITyCTOTLIl CTIHH 4Yepe3 MPOCBEP/I-
JieH1 HeBenuKi otBopu [16,17].

[ns orpumanns 3anmuBHOro KOII 3a-
CTOCOBYIOTh  KapOaMmin  (opMmasbaeriaHi
CMOJIH, SIK1 32 MMPUCYTHICTIO BOJH 13 TIOBEPX-
HeBo-akTHBHUMH peuoBuHamu (ITAP) crmi-
HIOIOTBHCS 1 CTBEPKYIOTHCS IMiJT €10 KaTalli-
3aTopa CTBEPKEHHS Y SIKOCTI KOTPUX BHKO-
PUCTOBYIOTH OpraHiyHi (I[aBJieBa, JUMOHHA,

OeH30cynbQoKicIoTa) Ta HEopra”ivdi (co-
JsiHa, cipyaHa, pocdopHa) KUCIOTH.

HIupoke BUKOPUCTAHHS OTPUMANHU Ii-
HOILJIACTH Ha OCHOBI NoJjiyperaHis. IliHo mo-
niyperanu (ITITY) oTpumyroTh 13 IpOCTUX 1
ckimagaux nosuiedipis. Ilpu npomy enactuusi
[IITY oTpuMyroTh Ha OCHOBI TTOTiedipiB 13 JIi-
HIHHOIO CTPYKTYPOIO MaKpOMOJIEKYI, & KOP-
CTKI - 3 mpocTopoBoto. [lo cknany noiimep-
HOT MacH BXOZSTh KaTaji3aTOpH, L0 PETYJIIo-
I0Th CIIIHIOBAHHS 1 CTBEPPKYBaHHSI IOJIIMEPY
1 eMyJIbraTop Uil yTBOPEHHS OAHOPITHOI 110-
puctoi ctpyktypu. IIITY y 3aBOJICBKUX yMO-
BaxX BUT'OTOBJISIIOTH B OCHOBHOMY Oe31mepepB-
HuUM MetozoM. [loniMepHa Maca HaAXOIUTh
710 TIarepoBOro KOpoOy, M0 MepecyBaEThCS
KOHBEEPOM, 1 CIIIHIOETHCS BYIJIEKUCIUM ra-
30M, KM BHJIUISETHCS MPU B3aEMOJIII KOM-
MOHEHTIB cyMimii. Maca TBepHe, MPOXOAUTH
TEII0 00pPOOKY, OXOJIOJKYEThCSA 1 po3pisa-
€Tbes Ha Oytoku [14,18].

Ha wmicui mpoBeaeHHs poOiT )KOPCTKUI
[IITY BUTOTOBIIAIOTH, 3aJTUBAHHSAM TOJIMEP-
HOi Macu y ¢opmu ab0 y TOPOKHUHU KOHC-
TPYKTUBHHX €JIEMEHTIB Oy[iBelb 1 CIOPY.
[1ino mosiypeTanu 3aCTOCOBYIOTH JIS TEILIO-
130J1ALT TPyO, XOJIOAUIBHUKIB, TE€PMETHKIB 1
CepEeIHbOTO MIapy TPHUIIAPOBUX MaHENEH.
[IpoBigHe Micle y 3arajJpHOMY OajaHci Ten-
JIO130JIALIMHUX MaTepiaiiB 3aiiMaoTh HEop-
raHiyHi abo MiHepaJibHI MaTepianu: MiHepa-
JIbHA BaTa, HI3ApIoBaTi OETOHM, MaTepiaiu 13
TIpCBKUX MOPIJ, 110 CIIY4YHOThCS, MIHOCKIIO
TOIIO.

MiHepanbHa BaTa CKJIaIa€ThCA 13 CKIIO0-
MOIIOHUX BOJIOKOH 1 HEBOJIOKHHUCTHUX BKIIIO-
YeHb, yTBOPEHHUX BHACIIIOK 3aTBEP.IIHHS CHU-
JKaTHOTO po3raBy. [yt MiHepaabHOI BaTH
XapakTepHi BUCOKA MMOPUCTICTh, L0 JIOCSTAE
96-98%, 1 HU3BKaA MIUTBHICTH. BoHA pyiiHy-
€THCSI T JIIEF0 OPTaHIYHUX KUCIIOT, SIKi BU/Ii-
JS0Th Aesiki rpudu. Kpim toro st Hei xapa-
KTepHO BHCOKe BogonoriaunHanHs (10 600%).

CHpoBHHOIO 1J11 BUPOOHHIITBA MiHe-
pasbHOI BAaTU CIYTYIOTh TipChbKi MOPOAH, a
TaKOX 1HIN CHJIIKAaTHI MaTepialid, BIAXOIHN
MIPOMHUCIOBOCTI. TeXHOJOriuHuil  mporec
OTpPHMaHHS MiHEPaJIBHOI BaTH CKIIAIAETHCS 3
OTpPUMAaHHS PO3IUIABY 1 EpepoOKH Horo y mi-
HepabHe BOJIOKHO. OCHOBHUMH BHIAMH Mi-
HEpaJOBaTHUX BUPOOIB € IUIMTH M'AKI,
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HaITBTBEP/1 1 )KOPCTKI, HAJTUBHI MIJIIHIPH 1
[IKapaTyTIH.

[TiHOCKJIO (MTOPHUCTE CKIO) — BHCOKO
MOPUCTUN TETJIOI30MALINHUN MaTepian 3i
CKJIa 13 pIBHOMIPHO PO3MOAUICHUMH HI3IPIO-
BaTUMHU MOBITPSITHUMHE TIopamu. [{j1s miHOCKITa
XapaKTEPH1 HACTYITHI I[IHHI BJACTUBOCTI: Bi-
JIHOCHO BHCOKAa MIIHICTb, BOJOCTIHKICTD,
3JIaTHICTb JIETKO OOPOOJIATHUCS PIKYYUMHU 1H-
CTpyMEHTaMH 1 cnpuiimMatu pi3He 3a0apB-
nenns. [lopucricte miHockia ckiamgae 80-
95%; TEIUIONPOBITHICTh 0,055-0,085
Bt/(M°C); minsricTs 100+700 kr/M>. BUCOKa
MIIHICTh ~ JIOCSTA€ThCS 32  IIUTBHICTIO
200+250 kr / m°. KoedilieHT KOHCTPYKTHB-
HOT SIKOCTI MIHOCKJIA y 3 pa3u BHUIIE, HIX Bij-
MOBIJIHAH TOKa3HHUK MOPUCTHX OCTOHIB Pi3-
HUX Mapok. BupoOHHMIITBO TiHOCKIA 3ikc-
HIOIOTh TOPOIIKOBUM CIIOCOOOM, CYTHICTh
SIKOTO TIOJISATAE y HarpiBaHHI MOJPiOHEHOTO Y
MOPOIIIOK CKJIA 13 OJJaBaHHSAM Ta30yTBOPIO-
Baya. Komipuacta CTpyKTypa YTBOPIOETHCS
3a paXyHOK CITy4yBaHHS MOJAPIOHEHOI CKJIO-
MacH 1 3MIIHIOETHCS TPU TIOJIATBIIIOMY BiJI-
nanoBaHHl. CHPOBUHOIO CIYTYIOTh BIAXOAU
BUPOOHUIITBA CKJIa Ta Oiif ckia. s oTpu-
MaHHS MHOCKJIa BUCOKOI SIKOCTi 3aCTOCOBY-
I0Th TPAHYJIATOP 31 CHEMiaIbHO 3BapeHOTO
ckia. CrikaHHS IPOBOJATH Y TYHENbHUX T1€-
yax B 1HTepBaii Temmeparyp 850-950 °C
[18].

BBenenns minepanbHoi Batu, 1 KOII
HE JI03BOJIIE POOUTH T€PMETHU3ALII0 MIXKIIO-
BEPXOBUX MEPEKPUTTIB Yy JOCTaTHINA Mipi.
KpiMm Toro, Hu3bKa MexaHi4Ha MIIHICTh X
MarepiaiaiB MOXKe MPU3BOAUTH N0 iX IIBHI-
KOT'0 pyiiHYBaHHS B YMOBaX MOXeXi, a X HU-
3bKa MeEXaHIYHa MIIHICTh MOX€ CHpPUATH
IIBUAKOMY PYHHYBaHHIO B YMOBaX MOKEXi.

Kommnoswumii Ha ocuosi I1ITY, mo camo-
CTIMHO CHIHIOIOTBCS, XO4Ya 1 JI03BOJISIIOTh
OTpUMATH BUCOKOE()EKTUBHY T€PMETH3ALLIIO,
1 MarOTh BHCOKI BJIACTHBOCTI MIIIHOCTI, Iif
BIJTABOM BHCOKHX TEMIIEpaTyp po3KIajia-
I0TbCS 3 BUJUICHHSIM TOKCHYHUX Ta3iB 1 MO-
KYTb TOIIMPIOBATH TOJIYM'st IIOBEPXHEIO TTiJT
BILJTUBOM TE€MIIEPATYPH.

He 3Baxarounm Ha ToM (akT, mio mi-
HOCKJIO SIBJISIETHCS HETOPIOYUM TETUIO130JIsI-
LIHHUM MaTepiajioM, HOro He MOKHa BHKO-
PHUCTOBYBATH JJIsl FTepMETH3AIli{ ITyCTOT, OCKi-
JIBKU BOHO 3aKJIa/Ia€ThCS Y BUTJISAL TOTOBUX
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BHPOOIB 1 MOXKE CIPHATH 3MiHI KOHCTPYKTH-
BHUX 0COONMMBOCTEH Oy/IiBeINb 13 MyCTOTaMHU.

i1 0OMeXEeHHsI TPUXOBAHOTO IOIIHU-
peHHS TOXeXi y eheKTUBHUX OyiBeIbHUX
KOHCTPYKIIIAX 3 IYyCTOTaMU TOTPiIOHO BBe-
JICHHS 3aII0BHIOBAYa, 110 MiIBUIIYE aepOJIu-
HaMIYHUN OMIp IMiJ Yac pyxy MPOAYKTIB TO-
pinns. Lli MaTepianu MarOTh BOJOIITH ITiJIBHU-
IICHO TEKYYICTIO 1 3JIaTHICTIO 3arlOBHIO-
BaTH BHYTpIIIHINA 00’€M KOHCTpYyKIIi, a Ta-
KO’X MaTW HalMEHIy BIJIHOCHY IIBUJKICTb
¢inpTpanii razis, He 30UIBIIYIOYN MIPH IIBOMY
MOXKe)KHE HaBaHTaKeHHs. [loTpiOHMIT 00’ em
repMeTu3alii BU3HAYa€ThCS Y KOXKHOMY BH-
HaJKy OKpeMO, BUXOJASUYM 13 BUMOI' MOXKEXK-
HO1 O€e3MeKH.

[IpoBenenuit aHamiz mokazas, U0 Yy
SKOCTI TAKMX MaTepiajiiB MOXHA BUKOPHUCTO-
ByBaTH miHononiyperanosi (III1Y), ¢eno-
npopmanbaeruani (ODIT) minomnactu. Ane
i Marepiaid MalTh MiJBUIICHY TOKCHY-
HICTh MPOAYKTIB mipomi3y. Haiimenmn moxe-
KOHEOE3MEeYHHM 1 3 TOPIBHAHO BUCOKOIO BO-
THECTIMKICTIO € MIHOIUTACT Ha OCHOBI Kapba-
Mmingdopmanbaeruaaoi cmonu (K®IT), ane ve-
3BaYKAIOUHM Ha I1€ Yepe3 HasIBHICTh BEJTMKOT Ki-
JBKOCTI BIAKPUTHUX MOP, BIH Ma€ BUCOKY BiJl-
HOCHY HIBHJKICTb (LIbTparii.

BukopucranHs opraHidyHuX MaTepiajiB
JUIsL TepMeTu3allii MyCTOTHUX KOHCTPYKLIN
Oyze 301TbIITYBaTH MOXKEKHE HAaBAHTAKEHHS.
Kpim Toro, maTepianau Ha OCHOBI OpraHIYHUX
MiHOTIACTIB € €()eKTUBHUMU TETLTO130JIAIIH-
HUMH MaTeplajgamH.

Tomy crae akTyaJbHOIO pO3poOKa
KOHCTPYKTHBHOTO BOTHE33XHCTYy ITyCTOTHHX
KOHCTPYKLIN MarepiajgaMy, siKi He MOCTymna-
I0THCS 32 CBOEIO TEXHOJIOTTUHICTIO MIHOIIAaC-
TaMm, aje MpHu [[bOMY € HETOPIOYHMMHU 1 HE BU-
JUISIFOTh TOKCUYHUX TPOAYKTIB MPHU MOMKEXKI.
Jlns uiei MeTH, 3 orisay Ha cnenudiky oymi-
BeJIb CTapoi 3a0y0BH, MOTPIOHUN KOHCTPYK-
TUBHHUM BOTHE3aXUCT, SKUU JO3BOJHUTH BBO-
JTUTH y TIOPOKHUHU OY/IBEIbHUX KOHCTPYK-
il Heropro4Mid, BOTHECTIHKUI Marepiadi,
KWW HE 3MIHIOE BUTJISIT Oy TiBITI.

Jns peanizanii wiei iei Oyso 3HalIeHO
croci0 OTpUMaHHS MIBUJKO CTBEPIXKYHYOi
MiHU 3aBASKH METOAY XIMIYHOTO CIIydy-
BaHH4 piakoro ckia (PC). Haitbinem gocry-
MHUMHM 1 TPUAATHUMH ISl Ta30yTBOPEHHS Y
JTy’KHOMY CEpEIOBUILI BUSBUINCA MOPOLIKH

rtsz
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METaJeBOTO KpeMHito. B pe3ynbrari B3aemMo-
nii BiAOyBa€ThCsl 3pOCTaHHS KOHIIEHTpAIIii
pinkoro ckia (PC) i1 Horo koarymsiis i
BIUTMBOM HOBUX 3'€THAHB, [0 yTBOPHUIIKCS.
Ile mpu3BOIUTH M0 30UIBIICHHS B'S3KOCTI 1
CTBEpKYBaHHS cymimi. OIHOYACHO 3 UM
MIPOIIECOM BiJIOYBAETHCS BUIIJICHHS BOJHIO,
CIIy4yBaHHS 1 YTBOPEHHS TOPUCTOI MacH.

[[{o6 moBecTH MOXJIHMBICTH BHKOPHC-
TaHHs MaTepialy Ha OCHOBI PiIKOTO CKJIa y
SIKOCT1 3aIllOBHIOBaYa JJisi OyMiBEIbHUX ITyC-
TOT, OYJIM TIPOBEACHI JOCIIKEHHS 1010 3a-
MOBHEHHS IIUM MaTepiajioM MyCTOT OyiBe-
JHHUX KOHCTPYKIIii. BumpoOyBanHs moka-
3ai, 10 CyMIlI MpH MOoJadi Y MOPOKHUHY
OyaiBeNnbHOI KOHCTPYKIIi CITIHIOETHCS 1 3aii-
Mae TOoTpiOHMIA 00’em. Yac 3arBepiHHS 1
HIUTBHICTD 3aIIOBHIOBAaYa PETYIIOETHCS CITiB-
BiJTHOILIEHHSIM KOMITOHEHTIB, 110 BXOASThH /10
cymimi (tabu.1) OcKiTbKU P 1IbOMY BHJII-
JSE€THCS BOJICHB, TO TMOTPIOHO Tepea0adynuTh
3aX0/IM TIOKEXKHOI OC3MEeKH i Yac MpoBe-
JIEHHS TaKUX pOOIT.

Peanizaris cocody repmerusaiii 0y-
TiBEIbHUX KOHCTPYKIINA CHIIIKaTHO-CTBEp-
JOKYIOUOKO ITIHOIO Ha OCHOBI PITKOTO CKJIa
JI03BOJIsI€ 30UIBIINTH Yac JOCATHEHHS TEMIIe-
paTypu cnajaxyBaHHs JaepeBuHu y 1,3-1,5
pasis [1].

Taxkum 4rHOM, JJ11 OOMEKEHHS PO3IO-
BCIOJDKEHHSI TIOTYM's IO IyCTOTax OyaiBelb-
HUX KOHCTPYKIINA HEoOXigHa iX repMerusa-
Iis1 KOMITIO3HUIIIEI0, II0 CaMOCTIHHO CHIiHIO-
eTbes. [lpu npoMy 11 KOMIO3u1lis Mae OyTH
3/1aTHOIO CTBEP/IKYBATUCH MPHU MOTPATISHHI
JI0 ITyCTOTH, HE PO3TIKATUCS 1 HE JaBaTH yca-
JIKU.

Takuii pe3ynapbTarT MOXKHA JIOCATTH
SIKIIO 11 9ac TepMeTH3allii OyaiBeIbHUX IMy-
CTOT 10 CKyaay cymimi (13 HarmoBHIOBaua 1
PIAKOTO CKJIa), SIKOO MPOBOJSATH TepPMETH3a-
11110, JTOJJATKOBO BBECTH Matepiai, SIKHi Mic-
TUTh TOHKONOJPIOHEHUH KpeMHill, momnepe-
IHBO MIAJAHUH MeXaHO-XIMIYHOI aKTHBaIl
3a mpucyTHOCTI ayru. CKIag KOMIIOHEHTIB
CyMilll JJisi repMeTu3aliii Oy1iBeIbHUX Myc-
TOT:

- Marepiaj, 10 BMIIye TOHKONOJpiOHe-
Huit kpemHiit — 90,0 — 99,8%;
- ayra—0,2-10%.

MexaHoxiMiUHa aKTHBAIlis MaTepiany,

[0 MICTHTh TOHKOIIOJAPIOHEHW KpEeMHIN y

MPUCYTHOCTI JIYTH TPU 3a3HAYCHOMY CIIiB-
BIIHOIIEHH] KOMIIOHEHTIB, IBIAE€THCI CAMUM
ONTHUMAJIBLHUM TEXHIYHUM PILIICHHIM JJIs 3a-
MOBHEHHS Oy1iBeIbHUX MycTOT [96- 98].

Bizomo cnuipHE IOIAaTKOBE BBEIEHHS
rigpokcuaiB Na i Al g0 ckiany, mo MiCTUTh
pIIKe CKJIO 1 KpeMHil, OJHAaK aKTHBYIOUOTO
eeKTy npH IIbOMY MPAKTUYHO HE CIIOCTEPi-
raeThesl.

VY pe3ynbTaTi 3IHCHEHHS BUIIE 3a3HA-
YEHOTO TEXHIYHOIO PIIICHHS IepeMiliaHi
KOMIIOHEHTH 33 PaxyHOK aKTHBOBAaHOTO Ma-
Tepialmy, IO MICTUTh TOHKOMOJIPIOHEHUI
KPEMHIii, BCTYNAIOTh y PEAKIIil0 CIIIHIOBAHHS
1 TBepAHYTh Habararo mBuae. Lle 3mMennrye
BTPATH TEIIa JI0 OTOYYIOYOTO IMOBITPS 1, K
HACJIJIOK, 3MEHIIYIOThCS YcaZKa 1 Marepia-
JOEMHICTB, 30UIBITYEThCA KPAaTHICTD, TOKpa-
IIY€ThCS TepMeTH3allisi (Cymill He BiAcTae
BiJl CTIHOK KOHCTPYKIIii), 301IbIIy€EThCS JTia-
Ma30H TEMIEPaTyp BUKOPUCTAHHS JaHOTO
crioco0y repmeTH3aiiii, 3HUKae HeOOXiTHICTh
JI0JTaTKOBOTO HarpiBaHHsA. KpiMm mporo, Bij-
OyBa€THCSI BUMIAPOBYBAHHS BOJM 32 PaXyHOK
BUIIPOMiHIOBaHHS Teruia. [Ipu ibomy, mpocy-
IIyBaHHS 1 CTBEpKYBaHHS MaTepiany Hpo-
XOJUTh OUTBII 1HTEHCHBHO, 3aBISKH YOMY
CyMIIIl HE PO3TIKAETHCS 1 HE PO3IIAPOBY-
€THCSI, MaTepiall HIIBHO 3aMOBHIOE MYCTOTY
OyI1BeNbHOI KOHCTPYKLIII.

[IpoHUKHEHHSI PO3YUHY Ml TEPMETHU-
3aIlii MOXe PEryJIroBaTHCS 4acoM HOro 3a-
TBEPAIHHS, SKHUH 3aleXHUTh BiJl CIIBBIIHO-
LIEHHs] MaTepiajy, 1110 MICTUTh TOHKOMOIpI-
OHeHuIl KpeMHIl: Jyra y mporeci MexaHoxi-
MIYHO{ aKTUBAIIli 1 BMICTY B)K€ aKTUBOBAHOT'O
KPEMHIIO y CyMilll, IKa BAKOPUCTOBY€THCSL.

Croci6 repmeTu3aitii Bi1OyBa€eThCs Ha-
CTYITHUM YMHOM. Marepial, 110 MiCTUTh TO-
HKOTIOIp1IOHEHHI KPEeMHIH, TOAPIOHIOIOTH J10
MOPOIIKOMOAIOHOTO CTaHy Y KyJIbOBOMY
MJIMHI, TIOTIM HOTO BiJICIBaIOTh 10 (paKiii -
100 MK. ITicast uporo ¢paxiito -100 MK 3a-
BaHTXKYIOTh 10 KYJHOBOTO MIJIMHA TIPOBO-
JSTh MEXaHOXIMIUHY aKTUBAIII0 CYXUM Me-
TOJIOM 3a MPUCYTHOCTI JIyra mpotsaromM 10 xB.
Jlami oTpuMaHHii MaTepias 3MILIyIOTh 13 piJl-
KM CKJIOM, TpU MOCTIHHOMY HepeMilry-
BaHHi. [licng mouaTky peakiiii BBOIUTHCS Ha-
TTOBHIOBAY, MICJIsl YOTO OTPUMAaHY CyMIiIIl BBO-
TSITh y TIOpO>KHeU1 Oy1iBeIbHOT KOHCTPYKITii.
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Tabnuysa 1 — Boenesaxuchi komnosuyii 01 nycmom 6y0i8ebHUX KOHCMPYKYIU.

Ne | KommoHeHTH ckiafny, % Trsepn. | P
n/m | marepian |yr |piake H,O |mamos- |xBui. |kr/m® [Tpumitka
i3 Si CKJIO HIOBau

1. 50,0 - 50,0 - - 30,1 |158 |Cymim nonepeaubo HarpiBaroTs 10 25°C
(NaOH)

2. 45,0 1,0 {50,0 40 - 28,6 |145 |NaOH po3uuHsmy y BOAi, CyMilll Harpi-
Bas 10 25°C

3. 45,0 1,0 {50,0 4.0 - 8,5 126 |Martepian, 1110 MICTHTh Si, aKTHUBYIOTH Y
npucyTtaocti NaOH

4, 499 0,1 |50,0 - - 25,8 [139 |Marepiai, mo MicTuTh Si, aKTUBYIOTH Y
npucytHocTi NaOH

5. 49,8 0,2 |50,0 - - 12,4 |128 |Marepiain, 10 MiCTHTh Si, aKTHUBYIOTh Y
npucyTtaocti NaOH

6. 49,5 0,5 |50,0 - - 6,3 120 |Martepiai, mo MICTUTh Si, aKTUBYIOTH Y
npucytHocTi NaOH

7. 40,0 10,0(50,0 - - 0,04 [123 |Marepian, mo MIiCTUTE Si, aKTUBYIOTh Y
npucytaocti NaOH

8. 45,0 1,0 (54,0 - - 7,6 124 | Matepiai, mo MicTuTh Si, aKTUBYIOTH Yy
npucytHocti KOH

9. 30 - 50 - 20 38 227 | cymim HarpiBamu jgo 25°C

10. |30 2 50 - 18 26 220 |Marepian, 110 MiCTHTh Si, aKTHBYIOTb y
npucytHocTi NaOH

Cywmimii JIerko TeKy4i 1 MOXKyTh Moja-
BaTHCSl Y BOKKOJAOCTYITHI MiCIIsl,  MICHIS CITi-
HIOBaHHS MaTepiajl Ma€ ysBHY IIUIBHICTh HE
Ginbiue 3a 160kr/m3,

VY gxocTi MaTepiaiy, 10 MICTUTh TOH-
KOIO/IpIOHEHUH KpeMHi Mo)ke OyTH BHKO-
pUCTaHUIl caM KpeMHil, a TakoX Horo Bij-
XOJIY Ha PI3HUX CTaAlsIX OTPUMAHHS Ta Mepe-
poOku. Hampuknan nutaku meranypriiiHoro
BUPOOHUIITBA KPEMHIIO MarOTh HACTYNHHUN
xiMiuauii cxiam: Si 20-90%, SiO2 5-60%,
CaO, A1,03, Fe20s. SIC, oxkcunu Sr, K, P —
pemTa.

3 METOI0 MOJIIIICHHS BJIACTHBOCTCH,
3HWKEHHS BUTPATU MaTepiaiy, SKUH MICTUTb
TOHKOMOPIOHEHUI KpeMHIN 1 AJisl peryto-
BaHHS 4acCy CTBEP/UKEHHS 1 IUIMHHOCTI BBO-
IISITh HAITOBHIOBAYi. Y SIKOCTI IIMX HAIIOBHIO-
BayiB BHKOPHCTOBYIOTH: MEJIEHHH IiCOK,
IIaK, 3071, T0JoMiT Tomo. Lle mpu3BoauTH
70 30UIbIIEHHS Yacy 3aTBEPHAiHHA 1 YSBHOI
LIJIBHOCTI.

BucnoBku

1. HasBuictb y OyniBii MyCTOTHUX Oy/IiBe-
JBHUX KOHCTPYKIIH TNPU3BOAUTH [0
TOTO, IO BOTOHb TIOIIUPIOETHCS HE
TIIBKH Ha 30BHILIHIX, BIAKPUTHX TOBEP-
XHSIX, aJle 1 IPUXOBaHO BCEPEINHI HUX.

HAYKOBUU BICHUK BYABHUUTEA, 2019, T.93, N2 4

2. IcHyroul MEeTOIM BOTHE3aXUCTY HEMOX-
JMBO peaii3yBaTd y TOBHIH Mipi uis
[MIBULIEHHSA CTIMKOCTI M Yac HOXKExXi
cTapux Oy/iBesb, OCOOJIMBO 3a HasBHI-
CTIO Y HHUX JIepPEB'SHUX KOHCTPYKIiH 3
MyCTOTaMH.

3. nsa oOMexeHHs NPUXOBAHOTO MOIIM-
PEHHS MOXKEXK1 Y €ePEKTUBHUX KOHCTPYK-
[iX 3 MyCTOTaMH TMOTPIOHO BBEIEHHS
3aroBHIOBaYa (KOMIIO3HMIIT), 110 MiJBU-
11y€ aepoJMHAMIYHHM OIip i yac pyxy
MPOJYKTIB TOPIHHSL.

4. Tlpm npomy 1l KOMIO3HULIS Ma€e camo-
CTIHHO CHiHIOBaTHCS 1 OyTH 3JaTHOIO
CTBEpKYBATUCh TPU TOTPAIUISIHHI 0
MyCTOTH, HE PO3TIKATHCS 1 HE JaBaTH
yCaJIKu.

HaitedextupHimmuii crocid repmernsa-
uii mycToT OyAiBeNbHHX KOHCTPYKLIH — 3a
JIOTIOMOTOI0 CHJIIKaTHO-CTBEP/XKYI0UOi MHU
Ha OCHOBI P1JIKOTO CKJIa, III0 JO3BOJISAE 30171b-
IIATH Yac JIOCSITHEHHS TEMIIepaTypu craja-
XyBaHH: JiepeBuHu y 1,3-1,5 pasis.
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AHAJII3 3AJIEZKHOCTI CAMOIIOYYTTSA TA NPOAYKTHBHOCTI ITPALIL
JIIOJAEU BIJI HAABHOCTI AIOKCUAY BYTJIMIIO B ITPUMIIIIEHHI

[IpoananizoBaHi BIUIMBH Pi3HUX KOHIIEHTpAIIH TIOKCHIY BYTJIEIIO Ha OpraHi3M JroquHu. IIpoBeneHa ririeniuyHa ori-
HKa YMOB ITpalli Ta eKCIePHUMEHTAIBHI JOCTIKEHHS B YI00BHX ayAUTOPisAX. 3alpOIIOHOBAHI pillIeHHs 00 TIOKpa-
m IIEHHS CTaHy HMOBITPSTHOTO CEPEOBHIIA B yUOOBUX HPUMIIIEHHSIX.

(o Kuro4oBi ciioBa: 1iokcua Byriento, ririeHiqHa oIiHKa, eKCIIepUMEHTaIbHI IOCIIPKEHHS, y400B1 ay IuTopii.
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