TexHonorum u matepuanbl

NMNOBbILLEHNE SKOHOMWYHOCTU
LLEMEHTHbIX KOMMNO3ULUNA

BONBLUMHCTBO LWMPOKO PacnpOCTPaHEHHbIX MaTepuanoB Kak Npupoa-
HOro, TaKk U TEXHOreHHOro NPOUCXOXAEHUSA CNOCOOHbI 3amMmecTUTb oT 10
00 30 NpouUEHTOB KJIMHKEPHOW 4acTU He TOJIbKO 6e3 yxyAlueHus Kadve-
CTBa NOJIy4aeMoro LeMeHTa, HO U C NpuAaHueM eMy HOBbIX, YHUKaJIbHbIX
cBOMCTB. B paHHOM cTaTbe peyb nomaeT O Marepuanax, CYHMTaloLUNXCs
WHEPTHbIMU, HO NPUOOPETAIOLLUX BbICOKYIO aKTUBHOCTb NMPU U3MeJibye-

HUM 0o onpegeneHHoro COCToaHuA.

MwHepanbHble fo6aBku, Ucnosb3ye-
Mbl€ B LLEMEHTHbIX KOMMO3ULMAX, MOXHO
YCNOBHO Pa3fenuTb Ha aKkTUBHbIE (MyLL-
LLOJIAHOBbIE) U MHEPTHbIE. YC/IOBHOCTb
Takoro AeneHnss oObsACHAEeTCs u3Me-
HEHMEM pPEeOSIOrM4EeCcKon CnocoBHOCTH
MaTepuranoB B 3aBMCUMOCTU OT UX OUC-
nepcHoCTU. Tak HEKOTOPbIE MaTepuarbl,
cuMTalolmMecs MHepPTHbIMU, nNpu 6onee
TOHKOM M3MeNbYeHUM NPUobpeTaloT ak-
TUBHOCTb 1 AaXe CNocOBHOCTb K CamMo-
CTOSITENIbHOMY TBEPAEHMIO.

3a4acTylo MMEHHO CTeNeHb U3MeNb-
YEeHUS CbiPbEBbIX KOMMOHEHTOB, @ HE 1X
COCTaB WM XUMUYECKAs aKTUBHOCTb,
OrNpenensieT TEXHUKO-3KOHOMUYECKME
pesynbTaThl UX WCMONb30BaHUS. Tem
6onee 4to 9dGDEKTMBHOCTL NyLLLONa-
HOBbIX [00aBOK B 6eTOHe sBnseTcs
[OCTaTO4YHO HECTabunbHbLIM Nokasarte-
neM, NOOBEPXEHHbIM AENCTBUIO MHO-
XEeCTBa NepeMEHHbIX GaKkTOPOB.

MoaTtomy, Ha Haw B3rnsa, Hanbosnb-
WA  MPaKTUYEeCKUA UHTEepecC npea-
cTaBnsieT 6onee ctabunbHbIi addexT
MWKPOHAMOJIHEHUS  LLEMEHTHOro no-
poLuka.

PaboTta «MHepTHOro» MUKPOHAMOJTHU-
Tensa BblpaXaeTcs B NOBbILUEHUM NPOY-
HOCTWN 6GETOHA C MOCTOSIHHBLIM PACX040M
LLEeMEeHTa Un, ecin Mapka BSXXYLLEro B

6eToHe M3NULIHEe BbICOKA, B 3amelle-
HWUM YacTn uemMeHTa 6onee aeleBbIMA
matepuanammn. Cam rno cebe MnKpoHa-
nonHawowmnn addekT anseTca cneg-
CTBMEM psAa B3aMMOCBSI3aHHbIX BO3-
OENCTBUIN AMCNEePCHOMN COCTAaBASIOLLEN
Ha GETOHHYI CMecb, TBepAelWniA 1
3aTBEPLAEBLUNA  LEMEHTHbIM KaMeHb.
OCHOBHbIMK  MpoOLECCaMUN  ABASIOTCA
yBESIMYEHNE MOBEPXHOCTU KOHTaKTa C
BOLOW 3aTBOPEHMS, a TaKXe NoABSIEHNE
OOMNONHUTENbHbIX LEHTPOB KPUCTasn-
3aummn NPOAYKTOB rmapaTaumn.

Tak Kak yMeHblUeHME MNOPUCTOCTHU,
YMAOTHEHUE  CTPYKTYPbl, pPasaBux-
Ka M OONONIHUTENbHOE «O0OBOAHEHMNE»
LLEMEHTHbIX 3EepeH SBASAITCA 4YUCTO
duanyecknmn  dakTtopamu, He 3aBu-
CAWMMN OT rMAPaBINYECKON aKTUBHO-
CTU HanoNHWUTEenNs, nNpMpoaa aucnepc-
Hol [0GaBKM B 9TOM Cllydyae He nveeT
npuHUMNUanbHoro 3HaveHus. Boibop
CbIPbEBbIX KOMMOHEHTOB OMpeaenseT-
csl, npexae Bcero, Mx CTOMMOCTbIO U
[OCTYMHOCTbIO.

M «TEXTTPMBOP», COBMECTHO C UC-
nelTatensHon nadopartopuenn OAO «Ty-
NIAaoprTeEXCTpoli» Obln NPOBEAEH PSA
nccnegoBaHuin - GU3NKO-MexaHUYeCcKmx
CBOWCTB MVUKPOHAMOJIHEHHOT O LIEMEHTA,
B COCTaB KOTOPOro BXoAmna Aucnepc-

Ta6n. Pe3ynbraTtbl UCMbITAaHUIA TOBAPHOIO LLleMEHTa

dakTuyeckue pesynbraTbl UCMNbITAHUMA
CoctaBNe 2 | CoctaB Ne 3 | CocTaB Ne 4
CocTtaB
HanmeHoBaHue Ne 1 ;aM1e(;I:/eH"e ;am;(;.t:/euue ;am;(;.l;euue
nokasarens KoH- Ly e | e e L B
TDOME- HepasibHbIM | HEPaJibHbIM | HEPaJibHbIM
‘I)-Iblﬁ HarnoJIHUTe- | HaMoJIHATE- | HamMoJIHUTe-
nemcClN-1 | nemcCl-1 | nemcCl-1
rnu, 400 4 20
BopoouemMeHTHoe OTHOLeHne 0.36 0.30 0.27 0.26
(B/LL)
PacnnbiB koHyca, MM 107 107 106 106
Mpenen NpoYHOCTM NpY CXaTUn 310 366 372 309
rnocrne nponapuBaHns, Krc/cm?
MpupocT npoyHOCTN - +18% +20% -
Mpenen NPoYHOCTM NPY CXaTUn 130 240 249 190
B Bo3pacTe 3 CyTOK, Krc/cm?
MpupocT npoyHoCTN - + 85% +91% +46%

30

Hasi pobaBka, NoJlydeHHas U3 N3BECTHS-
ka ['YpoBCKOro MECTOPOXAEHMUS.

M3BecTHAIkOBass MyKka W3menbya-
nacb 0o yaenbHor nosepxHoctn 4000
KB.CM/I. TlpoAykT momMona COBMECTHO
C LLeMEHTOM NoAaBasiCs B CTEPXHEBOM
LEe3nHTerpaTop, rae v MnpoucxXoamno
VX [OOMOSIHUTENBHOE W3MENIbYEHME W
nepemMeLlnBaHme.

Ons coxpaHeHusi cTabuibHbIX MoKa-
3arener BooonoTpebHOCT CMecu 1 ee
peonornyeckom cnocobHOCTHN, BMECTe
C OCHOBHbIMW KOMIMOHEHTAMW TaK Xe
BBOAMNACL nnactuduumpylowas ao-
6aBka CI1-1 npousBoactea OAO «[lo-
mMnnacT».

Pe3ynbTatbl MCMbITAHWA TOBApPHOIro
LLeMeHTa, U3MeSIbYEHHOr0 COBMECTHO
C W3BECTHSAKOBbIM MOPOLUKOM MpOoun3-
BoacTtea OAO «lypoBo-BetoH» (MypoB-
CKOe MeCTOpOXAeHMe W3BECTHSAKOB,
AnekcuHckuii p-H, Tynbckoi obnacTtu)
npvBeaeHbl B Tab.

M3 nony4eHHbIX AaHHbIX CneayeT, 4To
COBMECTHbI [Ee3MHTErpaTopHbIA  Mo-
MOJ1 TOBApPHOrO LEMEHTA C WU3BECTHS-
KOBbIM MOPOLLKOM 1 MAacTnduumpyto-
wen nob6aBKoOM MOBLILAET MPOYHOCTb
006pa3L0oB B HayaslbHble CPOKM TBEpP-
[eHNs He MeHee 4eM Ha 46 %. lMpwu 3a-
MELLEHNN OOHOW NATOW YacTu LeMeHTa
MUWKPOHanoNHaALWen nodaBkon, npu-
POCT MPOYHOCTM B BO3pacTe 3 CyTOK
cocTtaBun 6onee 90%.

Mo pesynstatam  umccnegoBaHW
6eTOHOB, MPOBEOEHHbIX B MPOU3BOA-
CTBEHHbIX YC/TIOBUSIX 3aBOAA Xene3obe-
TOHHbIX U3aenui «LleHTpakagemcTposi»
(MockBa), 6b110 YCTaHOBJIEHO, YTO:

B MUWHepasibHble [006aBkKW, BBEAEH-
HbI€ MPY NOMOJIE LEMEHTA B KONNYECTBE
oT 25 0o 40%, He NOHMXXAIOT, @ MOBbILLIA-
0T NPOYHOCTb BETOHA, NPY OAMHAKOBOM
HOPMe pacxoa LIEMEHTA, YTO NO3BONS-
€T CHU3UTb ero pacxod B CpeaHeM Ha
25% nnsa mapok 6etoHa 300 n Huxe;

® BBeAeHne [06aBOK MUKPOHaMos-
HUTEenem npu MnomMose LuemMeHTa no-
JIOKUTENbHO BAWSIET Ha ruppaTauuio
KJIMHKEPHBLIX MUHEPAsNOB, YTO CMOCco6-
cTByeT 0osiee MOSHOMY MCMOJib30Ba-
HUIO BSXKYLLIMX CBOWCTB LleMEHTA.

Takum 06pa3om, HECMOTPSI Ha YCTO-
sBLLIEEeCs MHeHWe, YTO BbICOKOAKTUB-
Hbl€ LLleMEHTbI, He AOJIXXHbl MMEeTb B CBO-
€M CcOCTaBe MUHepasibHbIX 000aBOK,
NMONOXUTESNbHBIVA OMbIT NCMOJIb30BAHUS
MWKPOHAMOJIHEHHbIX LLEMEHTOB BHOCUT
B 9TOT BONPOC CBOU KOPPEKTUBbI.



AHanus cyLlecTBylOWNX BUOOB W3-
MeJIb4YUTEeJIbHbIX arperaTtoB NOKa3bIBAET,
4TO OOJILLUMHCTBO npencTtaBJIEeHHbIX Ha
PblHKE MeJIbHUL,, OTBeYalownx Tpe6o-
BaHMSAM 9HeproaddexkTBHOM nepepa-
60TKI/I, npegHa3Ha4YyeHbl UCKNIOYNUTENTbHO
[N KPYNHOTOHHAXHOro Npov3BOACTBA,
B TO XXe BpeMs n3MesibinTesibHble arpe-
raTbl, covyeTarowme Haae>XHOCTb d)yHK-
LIMOHMPOBaHNS, BOJbLLYID Pa3MOJIbHYIO
MOLLHOCTb 1 HEBbICOKMEe 3Hepro3aTpa-
Tbl HA MOMOJ, OTEYECTBEHHOM NPOMBbILLI-
JIEHHOCTbIO He BbIMyCKalTCH.

[MprynH 9TOMY HECKOJIBKO, HO OCHOB-
HOM Ha Halwl B3rna ABNAETCA TO, 4TO
B KOMMAKTHbIX arperatax HegoCTaTku
peanusyemMon MOAenn paspyLleHus
TBEPOOro Tena NposiBASOTCA 0COOEH-
HO OTYETZIMBO. CerO)J,Hﬂ B CTpouTesb-
HOW WHAOYCTPUW OCHOBHbLIM arperaTtom
TOHKOro nomMona ¢aBndeTcd LwapoBas
MeJibHMua, 41O obbacHAeTcA NMpPOCTO-
TON €€ KOHCTPYKUUK, OOMbLUIOW npo-
N3BOOAUTEJNIbHOCTBIO M HAAEeXHOCTbIO.
PaspylieHne yactuu, matepuana B HeEW
NpouCXoauT B pedynbtate MeaJsIeHHOro
pasgaBiMBaHUA-UCTUPAHNA, KOTOpPOe
A0NoNIHAEeTCH 6bICprIM cxXatmem oT
yOapPOB MeNoLWMX Tefl.

Mo JAHHbIM pPa3IN4HbIX aBTOPOB B
LLIapOoBbIX MeSIbHULLAX HenocpeacTBeH-
HO Ha obpa3oBaHMe HOBOM MOBEPXHO-

cTun pacxoayeTcs oT 2 oo 20% Bceit no-
Tpebnsiemoii aHeprun.

Hunaskas addeKTMBHOCTb N3MENbYe-
HUS 1, Kak cneacTeune, Bbicokas cebe-
CTOMMOCTb MNOMONa SBASIETCH €AUH-
CTBEHHBIM CAEPXMBAOLWMM HaAKTOPOM
LUIMPOKOr0 MCMOMb30BaHMUS AUCAEPC-
HbIX HANOJHUTENEN.

HenpenoxHble duanyeckme 3akoHbI
HEe MO3BONSAIOT CO34aTb KOMMAKTHbIE
LapoBble MeJibHUUbI, KO3POUUNEHT
None3HOro AeCTBUSA KOTOPbIX Obii Obl
COMOCTaBMM C MHOrOKaMepHbIMU TPY6-
HbIMU MENbHULAMW, NCMNOb3yeMbIMU
Ha LLEMEHTHbIX 3aBOAaAX.

[MoaToMy HecMoTps Ha OoraTbii
OMbIT  MUCMNOMb30BaHUS  AUCMNEPCHbIX
MUHepasibHbIX [00aBOK B LEMEHTHbIX
KOMMO3NUUSX, AaHHAs TEXHONOINS He
noJslydnia LWMPOKOro pacnpocTpaHe-
HUS MMEHHO MO MPUYMHE OTCYTCTBUSA
WHCTPYMEHTOB W3MENbYEHUS, COYe-
TaloOLWMX KOMMAKTHOCTb, BbICOKYIO pa3-
MOJIbHYIO MOLLUHOCTb U HU3Kyl cebe-
CTOMMOCTb MOMOIA.

Ho, ecnn cama mopenb paspyLlleHus
TBEPAbIX TEN, peannadyemast LapoBbIMU
MeNnbHULAMK, HE MO3BONSET CO34aTb
M3MENbYNTENBbHBIA arperat, OTBevalo-
LLMIA BbILLEN3NIOXEHHBIM TPEOOBAHMSAM,
BMOJIHE JIOTMYHO PACCMOTPETb anbTep-
HaTUBHbIE BAPUAHTHI.

Tak kak martepuanbl, UCNOJb3yEMbIE
B Mpom3BOACTBE [ONCMEPCHbIX MUHE-
PanbHbIX ,D,OGaBOK, MMeT MPOYHOCTb
Ha cxaTume B 6-12 pas npeBOCXOAsLLYIO
MPOYHOCTb Ha pacTsaXeHune, onga Nx n3-
MeJibYeEHUA 3Heprmm 3aTpadnBaeTCAd
BO MHOro pas 0onblle, 4eM HeobXo-
OVMMO MO TEOpPeTUYecKUM pacyeTam.
CoOTBETCTBEHHO, YMEHbLLIEHME 3aTpaT
3HeprumM MoryT gatb AUlb Te€ CMoco-
Obl n3mesib4eHund, npm KOTopbixX 4acTun-
Lubl MaTepmana paspylanuce 6bl nop,
BNAHMEM NpaMbIX Ppa3pbiBaOLWLMX BO3-
LENCTBUI, a He B pe3ysbTaTe NepBoHa-
YaJibHbIX CXMMAKOLLNX CUn. HOSTOMy,
Ha Hall B3rnaa, and nojiy4yeHma OTHOCU-
TeJIbHO HebobLUNX 06bEMOB AMNCMEPC-
HbIX MUHepasbHbIX 406aBOK Hanbonee
LLenecoobpasHbiM ABNSAETCH UCMOJIb30-
BaHVE U3MeNbYNTENbHOro obopynoBa-
HUS1 YOAPHOro OENCTBUA, B HaCTHOCTU
LE3NHTErpaTopHbIX U LLEHTPOBEXHbIX
MeJlbHUL, NMPOn3BOACTBOM KOTOPbLIX U
3aHMMaeTCca Halle npeanpusaTue.

A.B. JlnnnnuH,

reHepasbHbIi AUPEKTOP

MI1 «TEXTTPUBOP>,

M.B. Bekcnep,

UH)XeHep, BeayLnii CreLnasiucT,
H.B. KopeHioruxa,

rnaBHbIVi TEXHONIOI

o1 70 mm Ao 70 mxm B OAHY CTAHIO, HA OZLHOM ATPETATE

NPOM3BOAUTENBHOCTD - 3 m3/u

~ TOHKOCTb NOMONA - Dyy < 70 MEM

PACKOA JHEPTHH <20 KB1/T

~ MALIMHOCTPOHTENDHOE NPEANPUATHE “TEXNPHBOP", 1. llleRnHO

HHAVCTPUANDBHAA YAAPHO-UEHTPOBERHAA

MENbHULA-KNACCUDURATOP "
“TPHBOKHHETHKA-1000" \

* Mpon3BoACTBO MUHEpanbLHOro
nopoLuka

* [Mony4yeHune HanonHuTeneun ans
CYyXMUX cmecen

* [pon3sBoacTBO TOHKOOUCMEPCHbIX
MWHepanbHbIX 400aBOK ANA 6eToHa

* Momon cbipbs AN NakoB, KPacok,
pe3uHbIl, nnacTMmacchl

* UamensbyeHune meTannocogepxawmux
pyA (o6oraweHue)

* CBEpPXTOHKUM NOMOJT LIEeMEHTHOro
KINMHKepa
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