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(57) U300perenne OTHOCHTCS K 0ONACTH CTPOMTENBHBIX MAaTEPHaloOB M PEKOMEHIOBAHO JUI YKDETUICHHS

TOPHBIX BBIPAOOTOK B MPOTEPO30MCKHX DIHMHAX. TEXHUYECKHH pPE3yJbTaT - MHHHUMAJIbHOE BpEeMs
CXBaTHIBAaHHS PACTBOPHOW CMECH, IOBBIMICHHAS IPOYHOCTh CHEIUICHHS C IIOBEPXHOCTHIO TOPHOU
BEIpAOOTKH B TIPOTEPO30OWMCKHX TIIMHAX, NOBBINICHHAS IIPOYHOCTh HA pPACTDKEHHE IPH H3THOE,
HauuWHasi Cc paHHero Bo3pacta. ChIpbeBas CMECh JJi 3allUTHOTO TOKPBHITHS MOJyuYeHa H3 CMECH,
BKITIOUaromien, mac.%: mopmiaranemest - 30,5-32,0; mecox ¢pakmuu 0,16-0,63 MM - 5,5-6,1; mecok
¢pakum 0,63-2,5 MM - 45,89-46,17; 1OMEHHBIH METaJUTYprHYecKuil NIJIaK ¢ yAECTbHOHW ITOBEPXHOCTHIO
SyﬂA:48OM2/KF - 4,0-4,4; kOMIUIEKCHYIO T00OABKY, MPEICTABICHHYIO BOTHBIM PACTBOPOM C ILJIOTHOCTHIO
1,039 r/cm’ 1 pH 8,0, cocTosIIy 0 13 Cle Ty ONIHX KOMIOHEHTOB Mac.%: IONMKApGOKCHIIATHOTO MOMNMEpA,
MPEACTABICHHOTO aHTUIPUIOM MaJIEMHOBOM KHCIIOTHI - 28,48-29,00; BBICOKOMOJIEKYIISIPHOTO COSAMHEHHUS
Ha OCHOBE KaJIMEBOM COJNHM BBICIIEH JKUPHOW KUCIOTHI - 6,25-6,40; HaHOAMCTIEpCUI TUOKCHIA KPEMHHUS -
24,26-24,42; snexTponuTa, TpencTaBieHHOro kapbomatom kammsa, K,CO; - 40,49-4,7; comepxur -
0,11-0,13; Bomy - 12,5-12,7.
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Cripnesasi cMech /ISl 32IMTHOIO NOKPLITHS

M300perenne OTHOCHTCS K 0ONACTH CTPOMUTENLHBIX MATEPUANOB ¥ MOXET
ObITh  MCMONB30BAHO JUIS  3AlIUTBI M KpEIUICHHUS TOPHBIX BBIPAabOTOK B
IIPOTEPO30HCKUX IIMHAX.

HM3BecTHa chIppEBast CMECh, HCIOJIBL3yEMast B KAYECTBE 3aI[UTHOTO IIOKPBITHSI,
cozepxamas IMOPTIAHALEMCHTHBIA KIUHKep 62-68%, HutTpar Hatpus 3-10%,
xpomar kaius 2-5%, ocranenoe Boza (RU Ne2017704, C04B 41/62, 1994).

HemocTtaTkoM HaHHOTO TEXHUYECKOTO pEIIEHMS SIBISETCS IMOBBIIEHHOE
BpEMsi CXBaTbIBAHUS PACTBOPHOM CMECH, HEJOCTATOYHAS MPOYHOCTE CIEIUIEHUS C
IIOBEPXHOCTBIO TI'OPHOW BBIPAOOTKM B NPOTEPO30MCKUX TIJIMHAX, IOHMKEHHAs
TPELINHOCTOWKOCTD 3aIIUTHOI'O IIOKPBITHS.

MsBectHa crelppeBas cMeCh JUIS 3ALIMTHOTO IOKPLITHS, COCTOSIIAS U3
CIICAYIOUIMX KOMIIOHEHTOB, Mac. %o: noprianauemMedT — 30,3-32,3; 3anonHuTelIb,
NPE/ICTAaBJICHHBIA IMECKaMU C MaKCHMaJbHBIM pasMepoMm ¢pakuuu 0,63 MM, B
xoiuyectse — 40,4-40,9; TOHKOMOJOTHIH JIOJOMUTH3MPOBAHHBIA H3BECTHSK C
YJENEHOU MOBEPXHOCTELIO YacTull 200M%/KT B KOJTHMYECTRE — 8,1-8,6; xoMIIeKCHas
nobaska — 3,2-3,7 u Boma — 16,0-16,5. KommnekcHas mno6aBka COCTOUT M3
CICAYIOIIMX KOMIIOHEHTOB, Mac. %o: MUKPOKPEMHE3eMa C YAETbHOM II0BEPXHOCTHIO
gactull 2000M%/kr — 47-49; TIHHO3EMUCTOrO LEMEHTa — 24,5-25,0; rurca,
CaS042H,0 - 9,8-10,2; nnactuduxaropa C-3 — 3,7-4,0; 3018 KpeMHHEBO
kuciorel HySi04 ¢ motHoctsio 1,014 r/em® u pH=3,5 — 3,0-3,4; GeHTOHUTOROM
IJIMHBI C YJEIILHON NMOBEepXHOCTRIO yacTHl 500 M%/kr — 10,0-10,4 (RU Ne2396235,
C04B 41/63, 2010).

HenocTarkoM AaHHOIO TEXHHUYECKOTO pPEIUEHMs SBJSETCS IOBBIILICHHOE

BPpEMs CXBAaTbIBaHUs paC'FBO})HOﬁ CMCCH, HEAOCTATOYHAS ITPOYHOCTh CLEIIIEHUS C



TIOBEPXHOCTBIO TOPHOM BBIPAOOTKH B MPOTEPO3OUMCKUX TJIMHAX, TOHMXKEHHAs
TPEIIMHOCTOMKOCTb 3aILIUTHOTO MTOKPBITHS.

Haubonee Onu3k0M 1O TEXHUHYECKOH CYIIHOCTH K 3asABISIEMOMY
M300pETEHUIO ABIISIETCS ChIPbEBasi CMECH ISl 3AIIUTHOTO IMOKPBITHSA, COCTOSIIIAS U3
nopmianaueMenTa, necka ¢paxkuuu 0,315 MM, BOJBI M KOMIUIEKCHOH 100aBKH,
COCTOSIIIIEH M3 KPEMHE3eMCOJ(epXKallero KOMIIOHEHTa, NpPEJCTaBICHHOro Oesoi
caxet bC 50 w nonukapOoKcHUIaTHOro MnojuMepa Ha OCHOBE METAKPHIIOBOH
KHUCJIOTBI [IPU UX COOTHOLIEHUSX, Mac. %: 93,7-94,3 u 5,7-6,3 U COOTBETCTBEHHO
IIpM  CIEAYIOIEM COOTHOUIEHUM KOMIIOHEHTOB ChIpE€BOM cMecH, Mmac. %:
nopriaanaueMedT — 34,48-36,48; ykasanuHbil rniecox 43,72-44,82; yxazaHHas
JlobaBka — 6,4-6,9; sBoga — 13,4-13,8 (RU Ne2585217, C04B 28/04; C04B 41/50;
C04B 111/20, 2015).

HenoctatkoM [MaHHOrO TEXHHYECKOrO PEIICHMS SBJISETCS TOBBILIIEHHOE
BpeMsl CXBAThIBAHUS PACTBOPHON CMECH, HEIOCTATOYHAS [MPOYHOCTh CUEIUICHUS C
[IOBEPXHOCTLIO T'OPHON BbIPAOOTKM B IMPOTEPO3OHUCKUX TIIMHAX, [MOHMKEHHAS
TPELIMHOCTOUKOCTh 3aILIUTHOTO [TOKPBITHSL.

3ajayeif, Ha pelieHHe KOTOPOH HaIpaBIeHO H300peTeHre, SBISETCS
CO3JaHME  CBLIPBEBOW CMECHM Ui 3allUTHOrO  TIOKPBITHS, oOsanaromniei
MHHHMAaJIbHBIM BPEMEHEM CXBATHIBAHUS, MOBBIILIEHHOHW POYHOCTBIO CUETUIEHHUS C
[TOBEPXHOCTHIO FOPHOM BbIpaOOTKH B IPOTEPO30MCKHUX I'JIMHAX, @ TAK)KE 3ALIMTHOE
MIOKPBITHE JOJDKHO 00J1a7aTh TMOBBILIEHHOH IPOYHOCTBIO Ha pAacTsHKEHHE NpU
u3rude, HayuHas ¢ paHHero Bo3pacTa U MOBBIILIEHHONW TPEIMHOCTORKOCTBIO.

ITocTaByienHas 3aj1a4ya JIOCTUraeTCs TEM, YTO ChIPhEBast CMECh JUIS 3aIIMTHOT'O
TIOKPBITUS COAEPXKUT MOPTIAHALEMEHT, I1eCOK, KOMIUIEKCHYIO J100aBKy ¥ BOAY,
OTIIMYAETCs TEM, YTO IIECOK MUCTOJIB3yeTcs ABYX Qpakuui: ¢pakunu 0,16-0,63 mMm
u ppakuumu 0,63-2,5 MM; KoMIUIeKCHasI JoOaBKa 1peicTaBlieHa BOJHBIM PaCTBOPOM
¢ wioTHoCThIO p=1,039 r/cm® u 3nauennem pH=8,0 cocTouT M3 BOAHOrO pacTBOpa
NOJUKapOOKCUIIATHOrO TI0JIUMEpa Ha OCHOBE aHTHAPU/IA MaJICMHOBOH KUCIIOTHI C
mwiotHocthto  p=1,036 r/cM’ wu 3mHavenmem pH=6,5, BomHOro pactBOpa

BBICOKOMOJICKYJIAPHOI'O COC/IMHCHHUS, IPEACTABJICHHOTO KaJIMEeBOM COJIBIO BhICHICH
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xupHO# KucnoTsl C7H3sCOOK mnotrocTsio p=1,029 r/cm® u 3nauenuem pH=9,5,
HaHoaUCTIepcHi nuokcuaa kpemuust SiO; ¢ pasmepom 60-70 HM, BXOOSIIMX B
COCTaB KOJUIOUJHOTO pacTBOpa ruapoauokcuaa kpemuus SiO; nH,O ¢ miotHOCTBIO
p=1,024 r/cM’ u 3Havennem pH=4,0 u BogHOTO pacTBOpa JJIEKTpOaUTa KapboHara
kamust K,CO; ¢ motaocTbio p=1,037 r/em’® u 3nauennem pH=9,0, npn clienyroIem

COOTHOLOCHHH KOMITOHCHTORB, Mac. %:

- YKa3aHHBIH [MOJIMKapOOKCUIIATHBIN ITOTUMEP —28,48-29,00;
- YKa3aHHO€ BBICOKOMOJIEKYJISIPHOE COeIMHEHHE -6,25-6,40;

- YKa3aHHble HAHOAUCIIEPCUHU —24,26-24,42;
- YKa3aHHbBIH JIEKTPOJINT KapOOHaTa KaJusl —-40,49-40,7,

JOTIOJTHUTEJIBHO ~ COAEPXKUT TOHKOMOJIOTBIA —HAITOJIHUTENb, IPEACTABICHHBIMN
JIOMEHHBIM LIJIAKOM METaJJTypIrH9e€CKOro IPOU3BOACTBA C BEIMYMHOW YAEILHOM
MOBEPXHOCTH Sy, =480M*/Kr, OCHOBHBEIMH (a3aMH KOTOPOTO SIBJISCTCS TEEHUT
2Ca0- ALLO3-Si0, 1 oxepmanut 2Ca0'MgO-2SiO; npH clieayroIeM COOTHOMLEH U

KOMIIOHCHTOB CBIpBCBOﬁ CMECH, Mac.%:

-NIOPTJIAaHILIEMEHT —30,5-32,0;
-necok ¢pakuuu 0,16-0,63 MM -5,5-6,1:
-niecok ¢pakuuu 0,63-2,5 Mmm —-45,89-46,17,
-YKa3aHHBIA TOHKOMOJIOTHIN HaIlOJHUTENb —4,0-4,4,
-yKa3aHHas KOMILIEKCHas qo0aBKa -0,11-0,13;
-BOJIa —12,5-12,7.

Hcnonb3yemas xommiekcHas 1o6aBka 00:1a/1aeT CynepruiacTHGUUUPy FOIUM
Y pEaKIMOHHO-aKTUBHBIMU 3 eKTaMU NeHCTBUS.

Kapbonar kamust K,COs;, Bxomsmu# B cocraB [Jo0aBKM OKa3bIBaeT
HOJIOKUTEbHOE  BIIMSHUE HA IIOBBIIUEHHE THAPATALMOHHOW aKTMBHOCTH
MOPTNaHUEMEHTA, OKa3blBasl IMOIOXKUTEIbHOE BIMSHUC Ha CPOKM CXBATBIBAHUS
PacTBOPHOM CBIPHEBOM CMECH U POCT MPOYHOCTH TBEPCIOIIEIO PACTBOPA, & TAKKE
KaTHOHBI KaJlusd, BXOJSIIME B COCTaB JIEKTPOJIUTA, B PE3YJIbTATE MOBLIIIEHHOTO
pagdyca ¥ Majlod (HE3HA4YUTEIBHOM CONBBATHOH 000704YKH) 0061aqalOT

IOBBIICHHOM IIOABHXKHOCTBIO H, KaK CJI€ACTBUE, IMOBBIUICHHBIM IMTPOHHUKAIOIIHNM
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sddexTom aeicTBus, obecrednBas aKTHBHOE JBWKEHHUE YACTHL, U3 PACTBOPHOH
CMEeCH B 3alMINAEMOE OCHOBaHUE, B TOM YHUCIE, BLICOKOIOJIBM)KHBIE KaTHOHbI
KaJIusl BOBJIEKAIOT 3a COOOM YacTHIbl M U3 PACTBOPHOM CMECH, CO3/1aBasi €IMHYIO
KOMITO3HIIMIO MEXY OCHOBaHHEM U 3ALUUTHEIM IIOKPBITHEM, MOBBIIIAsS IPOYHOCTD
CLICIUICHUS 3aTBEPACBILErO pPacTBOpPa IOKPBITHS C OCHOBAaHMEM Ha OCHOBE
NIPOTEPO30MCKON IIUHBEI.

KoMInoHeHTH! 10OaBKH, ITPECTaBICHHBIE TTOJIUKAPOOKCUIATHRIM MOJIMMEPOM
Ha OCHOBE aHTHJPHJa MaJCHHOBOM KUCIOTBI, B IPUCYTCTBHUH MOPTIAHILEMEHTA
BCTYIIAIOT B XUMHYECKOE B3aUMOJIEHCTBUE C BHICOKOMOJICKY IIPHBIM COCIMHEHUEM,
peJCTaBICHHBIM KalUeBOM CONBIO BHICHIEH >XUPHOH KHCIIOTHI C,7H35COOK,
oOpa3syst HOBbIH, GoJiee CIOXKHOIO COCTaBa, MOJMKapOOKCHIIATHBIA TOIMMEp €O
3HAYMTEJILHO Pa3BETBICHHON IMOJMMEPHON LENBIO, OKa3biBas Ha TBEpACIOLIee
3aIUTHOE TOKPBITHE Ha OCHOBE IPEANaraeMoi ChIpheBOM cMmecH 3QdeKkTHBHOE
apMupyroliee JedCTBAE Ha MOJIEKYJIIPHOM YPOBHE, 4TO OKa3bIBaeT MOJIOXKHUTEIBHOE
BJIMSTHME Ha ITOBBILIEHUE IPOYHOCTH Ha PACTSHKEHUE MTPU U3rMOeE U, KaK CIEACTBHUE,
Ha TIIOBBIIEHHE TPEUIMHOCTOMKOCTH 3aUIMTHOrO IOKpeiTHd. Ha mnosbrmeHue
TPEUIMHOCTOMKOCTH 3allUTHOTO IOKPHITUS ¥ Ha TIOBBILIECHHUE €r0 CUCIUICHUS C
IOBEPXHOCTBIO Ha OCHOBE MPOTEPO30MCKON TIJIMHBI IIOJIOKHUTENBHOE BIMSHHC
OKa3bIBAIOT U HAHOIMCIIEPCHH JIMOKCHIa KpeMHHUs S10;, KOTOphIE BXOJAT B COCTAB
KOMILIeKCHOH jo6aBku. Hanonaucnepeun guokcuna kpemuus SiO; pasmepom 60-
708M, B OTIMYMM OT MOJIEKYJ] U MHKpPOYACTHI, 00JaJaloT cHOPMHUPOBAHHOM
IIOBEPXHOCTHIO ~ OYEHb MAIEHBKOIO  pa3Mepa, KOTopas — XapaKTepu3yercs
IOBBLIIIEHHON MMOBEPXHOCTHOHN 3HEPrueH, KOTOpYI0, B COOTBETCTBHH C 3aKOHAMH
TEPMOJMHAMUKH, [EIeco00pa3sHO yMEHBIIUTh, YTO JIOCTHUIAeTCs B pe3ysbraTe
NOBBLIIIEHHON CKOPOCTH JABMXEHHS 4acTHI[ B COCTaBe CBIPHEBOW CMECH, TaKHM
00pa3oM, TOBbIIAs MX  PEAKUHOHHYIO  aKTMBHOCTb, o0ecreuuBas  UX
B3aUMO/ICHCTBHE C BHOBhL 00pa30BaHHBIMU I'MAPOCHIIMKATHBIMH (ha3aMu, OKa3bIBast
OJOXKUTENBHOE BIIMIHHE Ha 00pa3oBaHME HU3KOOCHOBHBIX TMIPOCHIIMKATOB,
00J1a1aI0IIMX [TOBBINIEHHOM ITPOYHOCTHIO U TBEPIOCTBIO U KPUCTAJUIM3YOLIMXCS B

BUJIC NPOYHBIX YIJIMHEHHLIX BOJIOKOH, OKa3bIBatONIUX I[TOJIOXKHUTCIIBHOC BJIMSHHUC HaA
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TMIOBBIIIEHUE IPOYHOCTH Ha PpaCTSHKEHHE INpU K3rube W TPeIHHOCTOHKOCTH
TBEPACIONIETO 3alMTHOIO IOKpeITUA. HaHomucnepcuu auokcuaa KpemMHUS B
pe3ynbTaTe IOBBIIIEHHON IMOABMXXHOCTY M OYEHb MAaJIEHBKOTO pa3Mepa Takxke
00J1aaroT CroCOOHOCTBIO MPOHUKATh B MOPBI OCHOBAHWS, BOBIEKass 3a co0oif
MeJIbYaillie 4acTULbl PACTBOPHON cMecH, (DOPMHUPYSI MOHOJUTHYIO CTPYKTYpY
MEXJ1y 3allIUTHBIM IIOKPBITHEM ¥ OCHOBAHHWEM Ha OCHOBE IIPOTEPO30HCKOM INIMHBI,
NOBbIIIas NPOYHOCTh CLEIUICHHUS WX aJre3MOHHYI0 IPOYHOCTb 3alIUTHOIO
MOKPBITHUS K OCHOBAHHUIO.

TOHKOMOJIOTBIH HaIlOJIHUTED, NpezCTaBIeHHBIN JOMEHHBIM
METaJIly prv4eCKUM LIJIAKOM C BEJIMYMHOM Y IebHON MOBEpXHOCTH Sy, =480M%/KT B
COCTaBe pEeaKIIMOHHO-aKTUBHOM CBIPLEBOM CMECH, MPOSBISET I'MIpPaTAlMOHHYIO
aKTUBHOCTB IO/l JIEHCTBUEM KOMIIJIEKCHOM 100aBKM, 00pasys KaJlbLiUK-MarHueBble
TMAPOCUIIMKATEI, KOTOpPBIE MMEIOT BOJIOKHUCTYIO CTPYKTYpy M OKa3blBaroT
TMOJIOXKUTENILHOE BJIMSAHME Ha IOBBIIICHHE IPOYHOCTH Ha CXaThe U B OoJblIed
CTENIEHM Ha IIOBBIIIEHHE NPOYHOCTH HA pPACTXEHHE NpU M3rubde, 3HAYUTEIHLHO
[IOBBIIIAS TPEIUMHOCTONKOCTD 3aLIUTHOTO TIOKPBITHSI.

Bce, BbllIecKazaHHOE, OKa3bIBAET IIOJIOKUTEBHOE BJIMSHUE Ha CO3JaHHE
BBICOKOD(D(PEKTUBHOM CHLIPHEBOH CMECH, MCIIONIB3YEMOM ISl 3aIlIMThI U KPETUICHHUS
FOPHBIX BBIPaOOTOK B MPOTEPO30OHCKUX IITHHAX, KOTOPAsl OTIMYAETCS MOBBIIICHHON
CKOPOCTBIO CXBaTblBaHMS M Habopa NPOYHOCTH, IIOBBIILIEHHOW BETHYHUHON
ClenJIeHHs (aAr€3MOHHOM POYHOCTHIO) C OCHOBAaHHUEM, TIOBBIIIICHHON MPOYHOCTHIO
Ha CKaTue U B OOJBILION CTENEHH MOBBIILIEHHONW IIPOYHOCTBHIO HAa PACTSKEHUE TIPH
u3rube, obecriedyuBarolledl IMOBBILIEHHYIO TPEIIMHOCTOMKOCTH  3alUTHOTO
IOKPBITHSL.

Ha naty nomauu 3asBKH, 10 MHEHHUIO aBTOPOB U 3asIBUTEIIS, 3asiBJI€HHAs CMECh
JUISL 3alIUTHOTO TOKPBITUS IIPOTEPO30MCKON TJIMHBI HE W3BECTHA M JIaHHOE
TEXHUYECKoe pelleHue o0aaeT «KMUPOBO HOBU3HONY.

3asBisieMasi COBOKYIIHOCTH CYIIECTBEHHBIX IIPU3HAKOB TPOSIBIASET HOBOE
CBOMCTBO, IIPA COBMECTHOM HCITOJIB30BAaHUU: NTOJIMKAapOOKCHIIATHOTO MOJUMEPa Ha

OCHOBC aHI'mJipuaa MaJIEeMHOBOU KUCJIOTBI; BBICOKOMOJICKYJIAPHOI'O COC/IMHCHHUS,
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IPEJCTaBICHHOTO KaJMeBOW colbio Bbicimied >xupHOM kuciaorsl Ci7H3sCOOK;
3JIEKTPOJIUTA, NpenacTaBieHHoro kapOonarom kanus K,COs; HaHOaucnepcui
auoxcnaa kpeMuus SiO,, mecka, cocTosIero U3 AByX Gpakuuii: ppaxuuu 0,16-0,63
MM U ¢paxkuun 0,63-2,5 MM ¥ TOHKOMOJIOTOI'O HAITOJHUTENIS, MPEACTaBICHHOIO
JTOMEHHBIM  IIJAKOM  METaJUIypru4eckoro  IMPOM3BOJCTBA,  JOCTUIAETCS
CBEpXCYMMapHbIHA 3QHeKT, KOTOPBIN 3aKIFOYAETCS B MOJYUYEHUU CBIPHEBON CMECH
JUIS 3alIUTBl W KPEIJIEHUS TOPHBIX BBIPAOOTOK B TNPOTEPO3OMCKUX INIHMHAX,
o0J1ajiaroniel TIOBBIIIEHHONW CKOPOCTBIO CXBaThIBaHUSI W Habopa IPOYHOCTH,
MOBBIIIEHHOW IMPOYHOCTBIO CUEIUIEHHUS (aAr€3MOHHOM NPOYHOCTHIO) 3ALIUTHOIO
TIOKPBITUS C OCHOBAaHMEM HA OCHOBE IPOTEPO30MCKON INIMHBI U IOBBIIEHHON
MPOYHOCTBIO HAa  pacTshKkeHue 1npu  u3rube, npujaaBas  IOBBIILIEHHYIO
TPEIMHOCTOUKOCTD 3aLIUTHOMY IMOKPBITHIO.

[To MHEHMIO 3asiBUTENIS U aBTOPOB, 3asIBIISIEMOE H300pEeTEeHHE COOTBETCTBYET
KPUTEPHIO OXPaHOCIIOCOOHOCTU-U300peTaTeIbCKUI YPOBEHb.

3asiBiisieMoe  M300pETeHUE MPOMBINUIEHHO IPUMEHUMO U MOXET ObITh
MCIOJI30BAHO JIJISI U3TOTOBJICHUS CHIPEEBOW CMECH, UCIOJIB3YEMOM IS 3alUTHI U
KperIeHUs] TOPHBIX BEIPAOOTOK B IIPOTEPO3ONCKUX IITHHAX.

[IprMep KOHKPETHOI'O BBITIOJIHEHHMSI.

["OTOBSAT CHIPHEBYIO CMECH CIIEAYIONIUM 00pa3oM:

1. IpuroroBneHre KOMIUIEKCHON A06AaBKK ¢ INIOTHOCTHIO p=1,039 r/em’ u
3HaueHuem pH=8§,0.

1.1. Jlo3upyroT BOJHBIM pacTBOp MOJUKAPOOKCHIIATHOrO TMOJUMEpPa Ha
OCHOBE AHTMAPUIA MaJEMHOBOH KHCJIOTHI C IUIOTHOCTBIO p=1,036 r/cM® u
3nadyenuem pH=6,5.

1.2. Jlo3upyroT BOJHBIA pPacTBOP BHICOKOMOJIEKYJIIPHOIO COEAMHEHMs Ha
OCHOBE KaJIMEBOM COJIM BHICUIEH KMPHOM KUCIOTHI ¢ MIIOTHOCTBIO p=1,029 r/cm’® u
3HadyeHnem pH=9,5.

1.3. Jlo3upyoT HaHOQMCIEpCUU AuokcHjaa kpeMHus, Si0, ¢ pasmepom 60-
70HM, BXOJflIME€ B COCTaB KOJUIOMAHOIO pPAacTBOpa TIUMAPOAUOKCHUAA KpPEMHHUS

SiO,'nH,0 ¢ mnotHocTeo p=1,024 r/cm® u 3nauenuem pH=4,0.



1.4. Jlo3upyroT BOJHBIA pacTBOp iekTponura kapbonara xanusa KyCO; ¢
m10THOCTHIO p=1,037 r/cm® u 3Hauennem pH=9,0.

1.5. KomnoHeHTBl, oTno3upoBanHble mo 1. 1.1.-1.4. TpaHcnoprtupyror B
JIONACTHYIO MEIIAJIKY, B KOTOPOH BCE KOMIIOHEHTHI THIATENLHO IIEPEMEUIMBAIOT JI0
TIONTy4eHHsT OJHOPOJHOIO PacTBOpa C IUIOTHOCTBIO p=1,039 r/cM® n 3HadYeHHEM
pH=8,0; roToBBIl pacTBOpP KOMIUIEKCHOM J00aBKM TPAHCIOPTUPYIOT B
HAKOIUTEIIbHYIO EMKOCTD.

2. [IpuroroBieHue CHIPbeBOH CMECH IS 3aLIMTHOIO IOKPLITHS.

2.1. Jlo3upyroT NopTIIaHALEMEHT.

2.2. lo3upytot necok ¢ppaxuuu 0,16-0,63 mm.

2.3. Jo3upytot niecox ppaxuuu 0,63-2,5 mm.

2.4. Jlo3upyOT TOHKOMOJIOTBIM HAIlOJHUTEIb, [IPEACTaBICHHBIA JOMEHHBIM
IJIAKOM MeTaJUTyprU4eCcKOro MpOU3BOJACTBA C BEJIMYMHON YAEIbHON MOBEPXHOCTH
Syx=480 m*/kr, ocHOBHBIMK (pasamu KoToporo siBisiercs reneHut 2Ca0°Al,05°Si0;
1 okepmaHuT 2Ca0-MgO-285i10s.

2.5. JlozupyroT BO#y.

2.6. Jlo3upyroT KOMIUIEKCHYIO 100aBKY, NIPUTOTOBJIEHHYIO 1O 1. 1.5.

2.7. OTO03UPOBAHHYIO 110 M. 2.6. KOMILUIEKCHYIO J00aBKY TPaHCIOPTUPYIOT B
OTJIO3MPOBAHHYIO 110 I11.2.5. BOAY.

2.8. Bce KOMITOHEHTBI, OTO3UPOBaHHbIe 1O 11.2.1-2.7. TPaHCHOPTUPYIOT B
OETOHHBIA CcMecHTENb JII000H MoaudUKAlMKM, HUCIOJB3YEMBIM HAa CTPOUTEIBHOM
o0beKTe, B KOTOPOM OCYLIECTBJSIOT TILATEIBHOE MEpPEMEIINBAHUE BCEX
KOMIIOHEHTOB CBIPbEBOM CMeCH [0 TIIOJyYeHMs] OMHOPOJHOM, IIOABUNKHON
PacTBOPHOW CMECH, KOTOPYIO HCHOJB3YIOT JUIS 3alUUTBl M KPEIUICHUS T'OPHBIX
BBIPAOOTOK B IIPOTEPO30HCKUX INTMHAX M HAHOCAT Ha ITOBEPXHOCTH 3aLIUILAEMOTO
OCHOBaHWs MPHW IOMOUIM TOPKpeT-anmnapara M MapauielbHO OTOMpaloT MpoOdy
ChIPBEBOM  pPAacTBOPHON CMeCH JUISl ONpPEJNEJEHUS BPEMEHU CXBaThIBAHUSA
pactBopHO# cMmecH, koTopoe ompenensor o I'OCT P 56587-2015 «Cwmecu

OETOHHBIE. MCTOI[ OIIPEACIICHUS CPOKOB CXBAaTbIBAHUS .



3 nDpHroTOBNEHHOW pAcTBOPHOM CMECHM Ha OCHOBE pa3paboTaHHOM
CBIPBEBOM CMECH M3rOTABINBAIOT 00pa3Lb-KyObl pasmepom 70,7x70,7x70,7 MM a1
oTIpesieNeH s IPOYHOCTH Ha CxatTre ¥ 00pasibl-6anodku pazmepom 40x40x160 mm
JUIA OTpeseNIeHUs TIPOYHOCTH Ha pacTshkeHue mpu usrube. [locne u3rorosneHus
obpaslbl XpaHATCS B Kamepe HopMaibHOro TBepaenus (t=20+2°C, BiaxHOCTDH
W>95%). Onpenenierrie NMPOYROCTH HA CKATHE U MPOYHOCTH HA PACTSKCHUE MIPU
mw3rube ocymiecrBsuiocs mo N'OCT P 58767-2019 «PacTBOpbl CTpOUTENBHBIE.
MeTo/ bl UCIIBITAHMIH IO KOHTPOJIBHBIM 00pasLamy.

AJIF€3HOHHYIO TPOYHOCTH 3alUTHOrO MNOKphITHs ompexensan no I'OCT
28574-2014 «3amuTa OT KOPPO3UK B CTPOHTENbCTBE. KOHCTPYKIMU OETOHHBIE U
)ene300eToHHble. MeTOIbl UCTTBITAHUH aJre3uy 3allUTHBIX JTOKPBITHI»

CocTaBbl CHIPLEBOU CMECH JUTS 3aIIUTHOIO MOKPBITUSA IPOTEPO3OHCKUX TTIMH
npejcraBieHbl B Tabnuie 1 v pesyibTaTbl MCIBITAHWE pacTBopa Ha OCHOBE
CBIPLEBON CMECH, UCIIONB3YEMOH JUIsl 3alMTHOTO IOKPBITUS IPOTEPO30ACKUX IIMH
110 MCCIIEyEMBIM MTapaMeTpaMm IpeICTaBICHb] B TA0IHUIIE 2, KOTOPbIE I0KA3asIH, 4TO
BpeMs  CXBaTbIBaHHUsl pACTBOPHOM CMECH HAHOCHMMOW Ha  [OBEPXHOCTb
IIPOTEPO30MCKON [JIMHBI METOJIOM MOKPOrO TOPKPETHPOBAHMS COCTABISCT 3
CeKyHJbl U 3HAYMTENHHO YMEHBIIAETCS OTHOCHUTEIBHO COCTaBa, BBLIOPAHHOIO 32
IIPOTOTHIT, /U1 KOTOpOro BpeMs cxpaThiBaHus > 100 cexyn. [Tpounocts Ha cxxarue
pacTBOpa Ha OCHOBE IpeAJlaraeMoi paCTBOPHOM M UCIIOJIb3YEMOH ISl AU THOTO
NOKpLITUS B Bo3pacte 1 cyTok cocrasusger 25 Mlla u npesbiiiaeT NpoYHOCTh Ha
CKaTHE COCTaBa, SABIAIONIErocs IIPOTOTHUIIOM B 5,5 pa3sa W MPOYHOCTH Ha
pacTsKeHHe Npu u3rude B Bospacte 48 yacos cocrasiuser 3,3 Mlla, B To Bpems, Kax
IIPOYHOCTE Ha PAaCcTsHKEHHUE NPH u3rube pacTBOpa, HAa OCHOBE COCTAaBa, BHIOPAHHOTO
Ha nOpoToTur, cocraBisier B Bospacte 48 wuacos-0,4 Mlla. Kosbduuuenr
TPENIMHOCTOMKOCTH TOKPBITHSL HA OCHOBE Pa3pabOTaHHOro COCTaBa B IIPOCKTHOM
Bospacte, 28 cyTok, cocraBuser K.,=0,135, xoropsiii na 16% mnpesbimaet Kyp
COCTaBa, BLIOPAHHOIO 3a IIPOTOTHII.

[TpoyHoCTh ClieruieHus (aJire3MoHHas NPOYHOCTL) B PAacTBOpE Ha OCHOBE

pa3pa60TaHHoro cocraBa, HMCIOJIb3yeMOTO B Kade€CTBC 3alllMTHOTO TNOKPBITHA K
8



[TOBEPXHOCTH MPOTEPO30HCKOM IIIMHBI B MPOESKTHOM BO3pacTe paBHOM 28 CYTOK,
cocrasisier 1,7 MIla, B 2 pasza npesblas are3MOHHYIO MMPOYHOCTb pacTBOpa Ha

OCHOBE COCTAaBA, BI>I6paHHOI‘O 3a IpOTOTHUII.



Cocrasn CblpbeBOﬁ CMECH IJIA 3alUMTHOT'O [TOKPBITHA

Tab6auua 1

CocTaB ChIPHEBON CMECH JUTSl 3AILMTHOIO HOKPBITHS
ITecox © Kowmtexcras nobaska KoMmiekcHas 106aBKka 1o H300peTEHHIO
= 10 [IPOTOTHITY
= Cocras
Ilo =
. = J100aBKH, CoctaB gobaBku, Mac.%
= H300pPETCHUIO | & | 0
5 =g Mac.%
- = > = q:) ~ =X o = (0
o Q " = e —_ =~ = o~
A S - = 3 l2 |2 2 s | s
5 e 1S =% 2| s .l 2|8 |Fexl % 3 2
S 8 S| g |25 %] 5 2% ¢ 5853 3 e
= S = 3 g » = o S = 3 = 2! 220 & =
= k= < < g 3 3 © 3 © S 51 8 E S = 8
= g EZ | 2| 5  EZ| Y g 3| 2 £
= | 2 | ¢ 2| Eos ST g85) 2 »
5 g 3 5 = S = =
o S e é © 2 S M
= ) = s T
] 2 3 4 5 6 7 8 9 10 11 12 13 14 15
: 35,48 | 44,27 — - - 6,65 | 94,0 6,0 - — - - — 13,6
IIPOTOTHUII
2 30,5 - 6,1 | 46,17 4,4 - - - 0,13 | 28,48 6,40 24,42 40,7 12,7
3 30,5 - 6,1 | 46,17 4.4 - - - 0,13 | 28,74 | 6,325 24,34 40,595 12,7
4 30,5 - 6,1 47,17 4.4 - - — 0,13 | 29,00 6,25 24,26 40,49 12,7
5 31,25 - 5,8 |46,03 4.2 - - - 0,12 | 28,48 6,40 24,42 40,7 12,6
6 31,25 - 5,8 | 46,03 4,2 - - - 0,12 | 28,74 | 6,325 24,34 40,595 12,6
7 31,25 - 5,8 146,03 42 - - - 0,12 | 29,00 6,25 24,26 40,49 12,6
8 32,0 - 5,5 145,89 4.0 - - - 0,11 | 28,48 6,40 24,42 40,7 12,5
9 32,0 - 5,5 | 45,89 4,0 - - — 0,11 | 28,74 | 6,325 24,34 40,595 12,5
10 32,0 - 5,5 | 45.89 4,0 — - - 0,11 | 29.00 6,25 24,26 40,49 12,5

10



Tabnuna 2

DOU3MKO-MEXaHUYECKUE XapaKTECPUCTUKHU 3aIUTHOI'O ITOKPBITHA HAd OCHOBC

p33p360TaHHOFO cocTtaBa CBIpI)CBOP’I CMCCHU

= I < [s2]
=~ . =
o 5 § IIpouHocTb Ha cxKaTHE, Hpotmocts Mpi £ 9 - E e
= DS } u3rude Ha T O 51 & 5
© 2 O Mlla 92| 2
2 8 =i y pactsokenue, Mlla | 585 | £ - &
cE | E%8 P Z5a| 528
3 o §‘ Bospact: 4achl, cyTKH pj;:m ackl, TER|E § g
ol k= ,
= 5 S 24 43 28 43 2 g% <58
A E 28 cyTokK o, ./
M vaca YacoOB | CYTOK YacoB = =
1 2 3 4 5 6 7 8 9
: >100 5,5 6,2 32,0 0,4 3,7 0,116 0,8
TIPOTOTHIL
2 5 25,0 30,0 46,0 3.3 6,2 0,135 1,7
3 5 25,0 30,0 46,0 3,3 6,2 0,135 1,7
4 5 25,0 30,0 46,0 3,3 6,2 0,135 1,7
5 4 25,0 30,0 46,0 3.3 6,2 0,135 1,7
6 4 25,0 30,0 46,0 3,3 6,2 0,135 1,7
7 4 25,0 30,0 46,0 33 6,2 0,135 1,7
8 4 25,0 30,0 46,0 3,3 6,2 0,135 1,7
9 4 25,0 30,0 46,0 3,3 6,2 0,135 1,7
10 4 25,0 30,0 46,0 3,3 6,2 0,135 1,7
*  AIre3sdoHHas TPOYHOCTH-IIPOYHOCTL CLEIUICHUS 3aIMTHOTO IIOKPBITHS C

OCHOBaHUEM Ha OCHOBEC HpOTepO30ﬁCKI/IX NIHH
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®opmyna nzobperenus

CeippeBasi cMech JUlsl 3allUTHOIO TNOKPBITHS, IIOJyYeHHAas W3 CMECH,
BKJIIOYAIOLIEH ITOPTJIAHILIEMEHT, IIeCOK, KOMIUIEKCHYIO J00aBKy | BO.Y,
OTJIMYAIOIIAsIC TE€M, YTO B KAadeCTBE IIECKA COJAEPXKHUT IECOK IBYX (Dpakiuii:
¢paxuun 0,16-0,63 MM u dpaxiuu 0,63-2,5 MM; B KaueCTBE KOMILIEKCHOK 100aBKH
COMEPXUT BOIHBIN pacTBop ¢ MioTHOCcThIO p=1,039 r/cM® u 3nauennem pH=8,0,
COCTOSIIIMI M3 BOJHOIO pacTBOpa MOJUKapOOKCHIIATHOrO MOJIUMEpa Ha OCHOBE
aHTUAPHIA MAJIEMHOBOM KHCIOTHI ¢ MIOTHOCTBIO p=1,036 r/cM’ W 3HayeHuem
pH=6,5, BogHOTO pacTBOpa BEICOKOMOJIEKYJISIPHOTO COEAMHEHUS, IIPEICTABIIEHHOTO
KaJueBOH cospto Beicier xupHoM kucnots! C7H3;sCOOK ¢ minorHocTsio p=1,029
r/cm® u 3HavenreM pH=9,5; HaHoaMCIIEpCHi MoKCcHa KpeMHus, Si0,, ¢ pasmepoM
60-70HM, BXOASIIMX B COCTaB KOJUIOMJHOTO PacTBOpa I'MAPOAMOKCHIA KPEMHHUS
Si0,'nH,O ¢ miotHOCTBIO p=1,024 r/cM® 1 3HaYennem pH=4,0 u BogHOrO pacTBOpa
aJ1eKTpoiMTa Kapbonara xanus, KoCOs, ¢ miotHocTeio p=1,037 r/cm® 1 3Hauenuem

H=9,0, npu ciaenyroleM COOTHOILEHUH KOMIIOHEHTOB, Mac. %o:
»V

- YKa3aHHBIA MOJUKAPOOKCUIATHBIN MOJIHMED —28,48-29,00;
- YKa3aHHO€ BBICOKOMOJIEKYJIIPHOE COEC/IMHEHUE —6,25-6,40;

- YKa3aHHbIE HAHOANUCIIEPCUHU —24,26-24,42;
- YKa3aHHBIA 3JIEKTPOJIUT KapOoHaTa Kaaus —-40,49-40,70,

JOTIOJTHUTEJIBHO  COJEPXXUT TOHKOMOJIOTHIA HAIOJIHUTENb, MpPEACTaBICHHbBIN
JIOMEHHBIM IIJIaKOM METAJIyPru4eCKOro MpOM3BOJACTBA C BEJIMYUHOM yIeNbHOU
MoBepXHOCTH S, =480M*/Kr, OCHOBHBIMH (a3aM¥ KOTOPOTO SBISETCS IElIEeHUT
2Ca0°  ALO3SiO; wu  okepmanut 2Ca0O-MgO-2Si0,;, npu cieaymouem

COOTHOIICHHNH KOMIIOHCHTOB CprbeBOﬁ CMCCH, mac.%:

- IOPTJIAHILIEMEHT -30,5-32,0;

- necok ¢pakiuu 0,16-0,63 Mm -35,5-6,1;

- necok ¢pakiuu 0,63-2,5 Mmm —45,89-46,17;
- YKa3aHHBIA TOHKOMOJIOTBIN HAIIOJHUTEND - 4,0-4,4;

- yKa3aHHas KOMIUICKCHas 100aBKa -0,11-0,13;

- BOJAa -12,5-12,7.
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