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(54) CbIPBEBAA CMECb A4 OrHEYTOPHOIO TEMJ1I0M30NALMOHHOIO BETOHA

(57) Pedepar:

N3obpeTeHne  OTHOCUMTCA K  OrHeynopHowm
npombiwneHHocTn.  CoippbeBasi cMmeCb  Ans
W3roTOBIEHUSI OTHEYMOPHOro Tennon3oNsILNOHHOrO
6eToHa  coOepXWT  BCMYYEHHbIH  HanomHWUTenb,
BbICOKOINIMHO3EMUCTbI KOMMOHEHT,
BbICOKOITIMHO3EMUCTbINA LIEMEHT, knaHut, Boay. Kpome
TOro, OHa AOMOSIHUTENBHO COAEPXUT MUKPOKPEMHE3EM
u nnactudukatop, B  KayecTBe  BCMYYEHHOro
HanomHWTeNs  MCMonb30BaHbl  antoMOCUNKaTHbIE
nonele MUKpocdepbl, a B KavecTBe
BbICOKOIMIMHO3E€MUNCTOro KOMTMOHeHTa -

NNOTHOCMNEYEHHbIN 6okeut B crnegyoLiem
COOTHOLLEHNU KOMMOHEHTOB (mac.%):
anoMocunukaTHele  nomnble  Mukpocdepbl  15-40;
NNOTHOCMNEYEHHbIN 6okeut 40-56;

BbICOKOMIMHO3EMUCTbIW  LieMeHT 6-10; kunanut 5-20;
MukpokpemHe3deM 3-5; nnactudmkaTtop (cBepx 100%)
0,3-0,5; Boga (cBepx 100%) 10-17,5. TexHudeckui
pesynbTaT 3aKkn4aeTcs B MOBbILIEHWN NMPOYHOCTU Npn
CKaTMU U MOMYyYEeHUN He UMEKLLEro pasyrnpoyHeHus
BO BCeM  WuHTepBane pabounx  TemnepaTyp
OrHEYNOPHOTO TEMJIOU30NALMOHHOrO 6eToHa. 3 Tabn.
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(54) RAW COMPOUND FOR FIREPROOF HEAT INSULATING CONCRETE

(57) Abstract:
FIELD: fireproof products industry.
SUBSTANCE: raw compound for fabrication of

heat insulating concrete contains expanded
aggregate, high-aluminous component, high-
aluminous cement, kyanite and water. Besides it
contains microsilica and plasticiser;

aluminosilicate hollow microspheres are used as
expanded aggregate and densely sintered bauxite
as high-aluminous component with the following

(mass.%):  aluminosilicate
hollow microspheres 15-40; densely sintered
bauxite  40-56; high-aluminous cement 6-10;
kyanite 5-20; microsilica 3-5; plasticiser (over
100%) 0.3-0.5; water (over 100%) 10-17.5.

EFFECT: increase of compression strength and
obtaining fireproof heat insulating concrete that
has no loss of strength in the whole range of
working temperatures.

3 tbl

ratio of ingredients
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M300peTeHne OTHOCUTCS K OFHEYNOPHOM MPOMBILLIEHHOCTU U MOXET OblTb MCMONb30BaHO Npu
NPON3BOACTBE OrHEYNOPHbIX TENNON30NALUNOHHBLIX BETOHOB ANSA N3rOTOBNEHUS MOHOJTUTHBIX
yTEPOBOK TENSIOBbLIX arperaTtos, a Takke 6€306>KMroBbIX OrHEYMOPHbIX TENTON30NALNOHHBIX
n3genun.

M3BeCTHbI CblipbeBblE CMECK Ansi MPON3BOACTBA Nerkoro 6eToHa, cogepxawme
BbICOKOINIMHO3EMMCTbIN LIEMEHT, LUnakoByto nemay, Boay [[MateHT PP Ne2247093, MIMK C04B
28/06 23.09.2005]; uemeHT, Tpenen, mnkpocdepsbl, Boay [[MateHT PO Ne2277076, MINK C04B
38/08 27.05.2006].

K HegocTaTkamM yKasaHHbIX aHanoroB OTHOCUTCS HU3Kasi TeMnepaTypa NPUMEHEHNS.

Hanbonee 6nmn3knM TEXHUYECKNM peLLeHEM ABISeTCS TeNNon3onsaUNoHHast orHeynopHas
mMacca [PoTteHbepr I'.6. OrHeynopHble matepuansl. M.: MeTtannyprus, 1980. ¢.253-254],
cofepxkallas BCryYeHHbI HanofHUTENb U3 MMWHbI, BbICOKOTNMHO3EMUCTbIA HanoSTHUTENb
(060XOKEHHbI OKCUA antoMUHUS), BICOKOTTIMHO3EMUCTbIV LLEMEHT, KUaHWUT, MMHY, BoAy.

OpaHako gaHHbI maTepuan obnagaeT ManbiM Npeaerniom NPOYHOCTU NPU CXKaTum U
pasynpoYyHeHneM npu Harpese.

3agaven n3obpeTeHns IBNSIETCS NOBLILLEHWE MPOYHOCTM MPKU CKaTUN U NONyYeHne He
MMEKLLEro pasynpoYyHeHns BO BCEM MHTepBarne paboymx TemnepaTtyp orHeyrnopHoro
TENon30SALNOHHOro GeToHa.

lMocTaBneHHasn 3agava AOCTUraeTCs 3a CYET TOro, YTO B COCTaB A1 U3roTOBMEHMUS
OrHEeYNOPHOro TEMMOM30MALMOHHOIO 6EeTOHA, BKMOYaOLWMIA BCNYYEHHbIN HAaNoOHUTENb,
BbICOKOINTIMHO3EMMWCTbI KOMMOHEHT, BbICOKOTNIMHO3EMUCTLIN LLEMEHT, KWaHWUT, BOAY,
OOMNONHNTENBHO BBEAEHLI MUKPOKPEMHE3EM U MiacTUdmKaTop, B KA4ecTBe BCMy4YeHHOro
HaMNoNHUTENS NCNONb30BaHbl anNtoMOCUITMKaTHbIE MoMnble MUKpocdepbl, a B Ka4ecTBe
BbICOKOITIMHO3€MMCTOro KOMIMOHEHTA - MII0THOCMEYEHHbIN BOKCUT B cnegyowemM COOTHOLLEHUN
KOMMOHEHTOB (Mac.%): antoMocunmkaTHble nonble Mukpocdeps! 15-40; NNOTHOCNEYEHHbI
©okeuT 40-56; BbICOKOTNIMHO3EMUCTLIN LeMeHT 6-10; knaHuT 5-20; M1KpokpemHesem 3-5;
nnactmugukatop (ceepx 100%) 0,3-0,5; soga (ceepx 100%) 10-17,5.

AntomMocunmnkaTHble Nosble MUKpocdepbl - Nerkas pakums 30Mbl-yHoca TENoBbIX
9NEKTPOCTaHLMIA NpeacTaBnstoT coO0M MENKOANCNEPCHbIN HECNEXMBaOLWMIACA MaTepuan
cepoBaTo-0enoro useTa co cnegylowmmMm XMMUYeCcKUM cocTaBoM, Mac.%: 28-33 Al,O,, 54-56
SiO,, 4,5-5,5 Na,0O+K,0, 1-2 Fe,03, 10-12 CaO. 3epHoBoli cocTaB coep konebdnetca ot 30 go
300 mMKM, TonwuHa cTeHoK - oT 2 Ao 30 MKM (B cpeaHeM 7 MKM). HacbinHasa macca Mukpocdep
B HEYMNMOTHEHHOM COCTOsIHUKM cocTaBnsieT 350-400 kr/M3, NnnoTHOCTbL BeLLlecTBa CTEHOK ~2,5
r/lcm®. MuHepanbHbIii cocTaB MaTepuana npeAcTaBneH cTeknodasoii, MynnMToM 1 KBapLeMm,
rasoBasi cpefia BHyTPEHHeN MonocTu cdep coaepXKuT a3oT, KUCNopoa, YITeKUCnbI ras u
BoAdAHbIE napbl. TennonpoBogHocTh paBHa 0,05-0,10 Bt/(m-K).

B kayecTBe BbICOKOrMMMHO3EMUCTOrO KOMMOHEHTA UCNOSb3yeTCs NIIOTHOCNEYEHHbIN BGOKCUT
mapku Rota HD (kuTaickoro npovM3BoacTea), UMEKLWNA YCPEeAHEHHbI XMMUYECKUIA COCTaB,
mac.%: 88,0 Al,O3, 5,0 SiO,, 1,5 Fe,03, 4,5 TiO,, 0,25 Na,0+Ka,0, 0,5 CaO+MgO.

BbICOKOrMMHO3EeMUCTLIN LLeMeEHT ¢ cogepxaHueMm Al,O3; He meHee 75 mac.% cooTBeTCTBYEeT
FOCT 969-91.

KnaHUTOBLIN KOHLEHTpaT UMeEeT yCcpeaHEeHHbI XuMu4ecknii coctas, Mac.%: 42,65 SiO,,
54,59 Al,O3, 0,73 CaO0, 0,34 MgO, 1,32 Fe,03, 0,23 K,0, 0,14 Na,O.

MukpokpemHesem no TY 5743-048-02495332-96 npeacrtaBnsieT cobor BbICOKOANCNEPCHbIN
aMOpdHbIA KpeMHE3eM, ABMSIOLMNCA OTXOAOM NPOM3BOACTBA NPWU NOyYeHUN heppoCUnnums.

Mnactudmkatop - cynepnnactudpmkatop C-3 cootBetcTByeT TY 6-36-020-4229-625-90.

Vicnonb3oBaHme B NaTeHTyeMOM COCTaBe artoMOCUIIMKATHBIX NOfbIX MUKpOCcdep No3BonseT
MMETb HU3KYH KaXKyLLlyHOCSsi MITOTHOCTb 6EeTOHa C MOMEHTa 3anuBKM 40 MaKCUMaribHbIX
TemnepaTyp NpuMeHeHns. XoTa camu cpepbl 4OCTATOYHO NErKOoniaBku 1 UMET HU3Koe
cogepxaHue Al,O3, NPMMEHEHNE B Ka4ecTBe CBA3YHOLLEro MaTepuarna BbICOKOOrHEYNOPHOro
BbICOKOINIMHO3EMMCTOr0 MaTtepumarna no3BonseT JOCTMYb TOro, YTO NPY MOBbLILLEHHbIX
TeMnepaTypax CBA3yoLLasi YacTb akTMBHO B3aMMOAENCTBYET Cco chepamum ¢ obpasoBaHMEM
BTOPMYHOrO MynnuTa n o6beMHbIM paclumpeHmeM. Taknm o6pas3om, nerkonnasBkui
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CTEeKNoobpasHbIi MaTepuan cgep 3amellaeTcsa OrHeyrnopHOM KpUcTannmyeckon dasom -
MYJUITUTOM M HE MPOUCXOANT 3HAYUTENbHBLIX OO bEMHBLIX UBMEHEHWIA, T.K. pacLUMpEHnEe Mpu
obpasoBaHMM MynnMTa KOMNEHCUPYET YCaaKy M YaCcTUYHO MPOUCXOANUT 3a CHET NonocTen caep.
[obaBka knaHuta, koTopbii B MHTepBarne Temnepatyp 1300-1400°C pasnaraeTcst Ha MynnuT U
KPEMHE3EMNCTOE CTEKIO C HeobpaTMbIM 06bEMHBIM paclumpeHmem 17-23%, no3sonseT
perynupoBaTb 00beMHble M3MeHeHNss 6eToHa B BbICOKOTEMMNEpPATYpPHON ob6nacTu.

[ocTuxkeHne TeXHUYECKOro pesynbTaTta 3a cYeT BBeAeHUA 0OaBOK MUKPOKpEMHE3EMa U
nnactmgukaTopa obbACHAETCA cneayroLwmm obpasom.

B BogHom cpefe (nocne 3aTBOPEHUS) MUKPOKPEMHE3EM BCTYNAET B XMMUYECKOE
B3aumopgevictene ¢ CaO (KOMMNOHEHTOM BbICOKOIIMHO3EMUCTOrO LieMEHTa) Mo peakLuu
Ca(OH),+SiO, (renb) = CSH (renb) ¢ obpasoBaHneM rmgpocunukata Kanbuusi, oTnmyaroLwerocs
pa3BUTON NPOCTPAHCTBEHHOM CTPYKTYPOMN U cnocobCcTByowero 6onee nofHOMY 3anosIHEHNIO Nop
B hopmMmupyoLLerica maTpuue 6eToHa, YTO NOBbILWAET U NMPOYHOCTb BCEW CTPYKTYPbl BETOHA.
BBeaeHne MUKpoOKpeMHe3eMa 1 nnactudukaTopa CyLeCcTBEHHO yryYllaeT peonornyeckue
cBoicTBa OETOHHOW CMECK M NMOHKAET ee BOAOMNOTPEOHOCTb, 32 CYET YEro CHIDKaeTCs
NOPUCTOCTb MaTPULbI U NOBLILLAETCA NPOYHOCTD.

OAHMM 13 HeJoCTaTKOB rMApPaBMYECKN TBEPAEOLWMX BETOHOB ABNAETCA pa3ynpoyHeHME npu
600-1000°C, cBsizaHHOe C Aernapartaumen uemeHta. MukpokpeMHeseM, MMes BbICOKYHO
yOerbHY0 NOBEPXHOCTb, 00nagaeT n3bbITOMHOM NOBEPXHOCTHOW aHepruen, bnarogaps KOTopown
NPOUCXOANT CreKaHne Npu HN3KMX TemnepaTtypax, YTo CNocoOCTBYET YNPOUYHEHMIO.

Vicnonb3oBaHne N0THOCMEYEHHOro BOKCMTa M antoMOCUITMKaTHBIX NOMbIX MUKpocdep B
KayecTBe BbICOKOIMMHO3EMMUCTOrO 1 BCMYYEHHOMO HaNomnHUTENen 0bycnoBneHo nx
OOCTYMHOCTLIO, HEBLICOKON CTOMMOCTbBIO M OCTATOYHO BbICOKMMW OTHEBbLIMU CBOMCTBAMM.
MprMeHeHue nonbix MMkpocdep NO3BONSIET Takke pellaTb NpobneMy yTunusauum otxonos
SHEpPreTMYeCcKom NPOMbILLSIEHHOCTMW.

O6pasubl 4ns UCMNbITAaHUI U3rOTOBAANMCH Cneayowmm obpasom.

lMepeuncrneHHble KOMMOHEHTHI TLAaTeNbHO NepeMeLlnBanmncb B CyXxoM COCTosiHUK. [lanee B
CMecb BBOAMMACh BOA4a C paCTBOPEHHbIMU B HEW nNnacTudunkatopamu. 3anmeka oopasuos
ocyllecTBnsanack MetTogom BubpodopmoBaHusa Ha Bubpoctone. Popmbl pa3bupanmce yepes 12
4y, 3aTem obpasLibl BbiaepK1MBanucb 3 CyT. BO BRaXXHOW cpede Ans Habopa NpoYHOCTU.

KaxyLascs nnoTHOCTb U OTKpbITas NopucTocTb onpeaensnuck no FOCT 2409-95.MNMpegen
MPOYHOCTU MpU CXXaTUK, TENNOMNPOBOAHOCTb, AOMNONHUTENbHAA NIMHENHas ycaaka onpeaensnucb
no FOCT 10180-90, TOCT 12170-85, TOCT 5402-81 cOOTBETCTBEHHO.

CocTaBbl M CBOWCTBa NaTEHTYEMbIX COCTABOB NpuBeAeHbI B Tabn.1 n 2, npototuna - B Tabn.3.

M3 gaHHbIx Tabnuy 1-3 cnenyeT, YTo NaTeHTyeMble COCTaBbl B OTNIMYME OT NpoTOoTMNa
No3BOJAOT Nonyyatb 0oree NpoYHLIN Ha CXKaTue Mocre CYLLKU U BbICOKOMPOYHbIN nocne obxura
TENNON30NALUMOHHBIVA OrHEYMNOpPHbIA BETOH C TemnepaTypon NpuMeHeHus He Hxke 1450°C, B
KOTOPOM OTCYTCTBYET pa3yrnpoyHEHE BO BCEM NHTepBarne pabounx Temnepartyp. beToH moxeT
NPUMEHATLCA ANSA U3rOTOBIEHNS MOHOMUTHbLIX DYTEPOBOK TEMNMOBLIX arperaTtoB (HanpuMep,
CBOAOB CTarnennaBurbHbIX arperatoB), a Takke 6€306XXMUroBbIX OrHEYNOPHbIX JIErKOBECHbIX

VISIJ,eJ'IVIVI (HaI'IpVIMep, KpbiLLIEK xenobos AOMEHHbIX neqeﬁ).
Tabnuua 1
CocTaBbl NErkoBeCHOro orHeynopHoro 6eToHa
KomnoHeHTbI CopepxaHue B coctaBe cmecu, Mac.%
1 2 3
AntoMocunmkaTHble nosble MUKpocdepbI 15 25 40
MnoTHocneyYeHHbI GokeunT 56 51 40
Knanut 20 12 5
BbICOKOrIMHO3EMUCTbIN LLEMEHT 6 8 10
MuvKpoKpeMHe3eM 3 4 5
Mnactudpumkatop (cBepx 100%) 0,3 04 0,5
Bopa (cBepx 100%), mac.% 10 13,5 17,5
Tabnuua 2

CBoiicTBa NerkoBeCHoro OrHeynopHoro 6eToHa
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CsolictBa Coctas

1 2|3
KakyLasicst inoTHOCTb, r/cm3 110°C, 24 4 1,85(1,46|1,15
1400°C, 2y 1,75/1,36(1,10
OTKpbITas nopuctoctb, % 110°C, 24 4 17,0|120,5|22,0
1400°C, 24 43,5|55,5(60,5

Mpenen npoyHocTn npu cxatuun, MMa 110°C, 24 4 13110 | 9
800°C, 34 15[ 13 | 10

1100°C, 34 20 | 18 | 16

1400°C, 24 55 | 40 | 31

JnHeliHble nameHeHus, % 110°C, 24 4 0,0/0,0]|0,0
1400°C, 24 +0,2|+0,4|+0,4
[ononHuTenbHas nuHenHas ycaaka, % 1450°C, 54 -0,6(-0,8(-0,8
TennonpoBoAHOCTb Npu cpeaHeli Temnepatype obpasua 350+25°C, B1/(m-K)| 1,2 | 0,6 | 0,4

Tabnuua 3
CocTaB 1 cBOICTBa NpoToTMNa
MokasaTens 3HayeHve
BcnyyeHHblin HanonHuTenb (NnotHocTb 0,15-0,18 r/CM3) 13 rMuHbl, Mac.% 10,0
BbicokornMHo3eMUCTbIV HanonHUTEnNb (0B6ONOKEHHDBIN OKCMA antoMUHKSA), Mac. % 2,5
BblcokornnHo3emMucTbIli LLeMeHT, Mac. % 25,0
Knanut, mac.% 35,0
MuHa, mac.% 27,5
Bopa (cBepx 100%), mac.% 18,5
KaxyLLasicst NMoTHOCTb nocne 65°C/815°C, r/icm3 1,44/1,36
Mpenen npoyHocTn Npu cxatum nocne 65°C/815°C/1090°C, MIMa 8,75/6,44/5,67
JInHelHble nameHenns nocne 1370°C, % +2,2

dopmyna n3obpeTeHus
CbipbeBasi CMeCb Ans U3roTOBIEHNSI OrHEYMNOPHOro TEMNOMU30ALMOHHOIO 6eToHa,
cofep)allas BCrMy4YeHHbI HaMOMHUTENb, BbICOKOTTIMHO3EMUCTbLIA KOMMOHEHT,
BbICOKOITTIMHO3EMUCTbIA LLEMEHT, KNaHUT, BOA4Y, OTNMYaIOLLAsaACcsa TEM, YTO OHa LOMNOSNTHUTENbHO
COAEPXKUT MUKPOKPEMHE3EM W NNACTUUKATOP, B KAYECTBE BCMYYEHHOrO HAMOMHUTENS
MCMOJb30BaHbl antoMOCUNUKATHLIE NOJble MUKPOCEpPLI, B Ka4eCTBE BbICOKOIMMHO3EMNCTOrO
KOMMOHEHTA NITOTHOCNEYEHHbIN BOKCUT B criedyoLlemM COOTHOLIEHUM KOMMOHEHTOB, Mac.%:

antoMocunmkaTHble nonble Mukpocdepsl  15-40

NNOTHOCMEYEHHbIV BOKCUT 40-56
BbICOKOMMTMHO3EMUCTbIV LIEMEHT 6-10
Knanut 5-20
MUKPOKpEMHE3EM 3-5
nnactudumkatop (ceepx 100%) 0,3-0,5
Boga (cBepx 100%) 10-17,5
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