OnTuMu3zanms COCTABOB CYXHX CTPOUTEJIbHBIX CMeceid.
00O CII Enunas toprosas cucrema — ETC-Kues.

Yactp 1. MuHepaibHble KOMIIOHEHTHI 1 MOAU(UUMPYIOIIHE T00aBKHU

B cBoeM BBICTYyIUIEHMHM MbI MOMBITAINCH PACKPBITh HauboJiee aKTyalbHBIH BOIPOC,
KACAIOLMICSA ONTUMHU3ALUU COCTABOB CYXMX CTPOMTEIBHBIX CMECEH M, KakK CIEACTBHE 3TOrO,
CHI>)KEHHE 3aTpaT Ha IPOU3BOJCTBO. B yClI0BHSIX BBICOKON KOHKYPEHLIMU Ha PBIHKE 3TO CTAHOBUTCS
HauOosee BaXKHBIM, IIOTOMY KaK YBEJIWYEHHE LI€Hbl TOTOBOTO MPOAYKTa CHAENAeT €ro
HEeNpUBJIEKAaTeIbHBIM NI MOKynartens. Jyig Havana, KpaTko 00 MCTOPUU NMPUMEHEHHUs 100aBOK B
cce:

CrpemiieHne K pocTy MPOU3BOIUTENBHOCTH TPY/1a B CTPOUTEIBCTBE IIPUBEIIO K CO3JaHUIO
MHOTHUX ITPOU3BOJICTB MO BBIITYCKY LIEMEHTHO-IIECYAHON CYyXOl CMECH, TaK Ha3bIBaEMOM
"rapuoBkn". OHa BIOJIHE TPUTOJHA JJI KJIAJIKU U IITYKAaTypPKU TP HAHECEHUU CII0AMHM Toue 10 —
20 mMm. LleMeHT kak MHUHEpaJIbHOE BSKYIIIEE XOPOIIo paboTaeT Ha C)KaTHe, a KBapLEeBbIH MECOK ¢
NPaBUIBHO M0100paHHBIM CUTOBBIM COCTaBOM ONTHUMAJIBHO JIOTIOJIHAET 3TO BakHOE cBOiicTBO. Ho
KaK OBITh, €CJIM IIEMEHTHO-TIECUaHbIi PaCTBOP JOJKEH CONPOTUBIIATHCS YCUIIHSIM PACTSIKCHUS U
u3ruba, aa Mpu 3TOM HAHOCUTHCS TOHKUMU ciiosiMu? Kak npeoTBpaTuTh YHOC BOJIBI U3
CTPOUTENIBHOTO PacTBOPA B OCHOBY M €€ UCIIAPEHUE, YTO HCKIIIOYAET MOJIHYIO THApATaLNIo
nemenTa? Kak obecreunts are3uio K CJI0KHBIM, HAIPUMED TJI0XO BIUTHIBAIOIIUM BOIY OCHOBaM?

[Topourkoo6pazusie a¢ups 1emTrono3sl (kommnanus ETC nocrasnseT 3¢hupbl HeUr0a0361
toprosoi Mmapku Bermocoll, Akzo Nobel, Sweden) siBnisitoTcst OCHOBHBIMH MOJUGPUITUPYIOLTIMHI
no0aBKaMH MPaKTUYECKH 711 BceX BUIOB cyxux cmeceil. [Ipu mo3uposke Bcero 0,1 — 0,5 % k Becy
CMecH OHHU 00eCTeYMBalOT 3HAYUTEIbHOE yAep)KaHUe BOBI B Macce pacTBopa. BoaHbIit pacTBoOp
MI'DII He yxoauT 6€CKOHTPOIBLHO B OCHOBY U B aTMOCHEPY, OH CIIYKHUT CKOJIB3AIIEH CMa3KOi
MeX/ly YaCcTUI[aMH MUHEPAIbHBIX KOMIIOHEHTOB. biaronaps 3ToMy CTpOUTENbHBIN pacTBOP
noasuie, 10 20 — 30 MUHYT IOCJIE €r0 HAHECEHHUS], COXPAHSET IUIACTUYHYI0 KOHCUCTEHIUIO U
KJISIIIYIO CITIOCOOHOCTh IPU ONTUMAJILHOM BOJOLIEMEHTHOM OTHOIIEHUH. O01a1as 3aryaonuMu
CBOICTBaMM, LIEJUTI0JI03a MPEISATCTBYET CEAUMEHTALINN YaCcTULl HanloJHUTeNeH. [ uaparanus
[[EMEHTa MPOUCXOIUT 3HAUUTEIIHHO IOJIHEE, B TOM YHCJIE HAa IPAHHULIE C OCHOBOW U ¢ aTMOc(epoH,
IPU OTBEPKIACHUHU PAacTBOP HaOKMpaeT OOIbIIYI0 IPOYHOCTh KaK MPH CXKATUH, TaK U NPU U3TUOE.
[TMUTOYHUK MOKET HAYMHATH OOJIMLIOBKY C JIFOOOH TOUYKH CTEHBI 0€3 3aKpEeIUIIONINX TUTUTKY
pUCTIOCOOICHUH.

DUpHI HEILTIONO03BI yCTOWYUBEI 10 Temreparypsl + 120 °C, ux MOKHO 103UpPOBATH B CyXHE

HEMCHTHO-TICCUYAHBIC CMECHU HECITOCPCACTBCHHO B YCIIOBUAX HEMCHTHOTO ITPOU3BOJACTBA.
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MoauduurpoBaHHbIN 1aHHBIM 00pa30M IJIMTOYHBIN KJI€H MOCie CyXoro BbIIEpKUBAHUS
o0J1ajaeT MPOYHOCTHIO MIPU OTpbIBE OT OeToHa okouo 0,5 MIIa, uTo COOTBETCTBYET HOPMATUBY
JAH 18 156 "BemecTBa 1151 KepaMUYECKOM OOTUIIOBKH 110 TOHKOCIOMHON TEXHOJIOTUU" 1
CYIIECTBEHHO MPEBBINIAET 3TOT NOKA3aTelNb U1 "TaploBKU". [IIMTOYHBIN KIiIei Takoro Kiacca
BBINTyCKAaeTCs U MPUMEHSETCS JUIsl BHYTPEHHUX paboT B CyXUX NOMelleHusX. Takoi ypoBeHb
MOJU(HUKAILIMY XapaKTepeH TaKXKe JUIs BIPAaBHUBAIOIINX IITYKATYpPOK, KJIaJ0UYHBIX KJIEEB /IS
AYEUCTOr0 OETOHA, HAITOJIBHBIX CTSKEK U psJia IPYyrux cMecei.

Bo MHOruX ciy4asx HeMeHTHO-IIECYUaHOMY pacTBOpY HE0OX0IMMO MpHUAaBaTh emie 0oee
BBICOKYIO TPOYHOCTb ITPU OTPBIBE B CIOKHBIX YCIOBHSIX 3KCILTyaTalmu. Jist pacaaHbIX Kpacok,
HITYKaTypoOK, IIMAaKJIEBOK U KJIeeB, 0COOCHHO paboTaoIUX B IIOKOJIBHOM 001acTH, 1is
BOJIOM30JIMPYIOLIUX MACC, U1l CAMOHUBEIUPYLUXCS TI0JIOB, IS AJACTUYHBIX INIMTOYHBIX KIIEEB,
JUISI KJIEEB M apMUPYIOIIHUX Macc JUIsl IEHOMOIUCTUPOIIa TIPUMEHSIOTCSI COBMECTHO U 3PHUPbI
LEJUTI0I03b], M penucneprupyemsie nopomku (Komnanus ETC npeanaraer peaucnepcuoHHble
nopouiku Dairen, DCC, Taiwan). [Tocnennue npou3BoAsTCsS U3 CHHTETHUECKUX AUCTIEPCUi
METO/IOM pacTbUINTENBbHOM cymiku. He r000ii Bua qucriepcuy IpUroIeH sl H3TOTOBJICHUS
MOPOIIKOB. BaKHBIMU XapaKTEpUCTUKAMHU CITy’KaT MUHUMAJIbHAS TEMIIEpATypa
ieHkooopazoBanust (MTII), pasmep yacTHil CMOJIBI, IEIOYECTORKOCTD, HATMUUE U OTCYTCTBHE
iactudukaropoB. Uem Hivke MTII, Tem 1MHHEE ce30H UCIIONB30BaHUs Cyxux cmeceit. C
HEKOTOPBIMU NOPOILIKAMHM MO>KHO U3rOTaBIMBaTh CMECH U AJIs 3UMHHUX padoT. Jlo3upoBka
JUCTIEPCUOHHBIX MOPOIIKOB COCTABIISIET OT 1 % U BbIIIE B 3aBUCUMOCTHU OT TpeOOBaHUI K CyXoi
CMECH U OT NOTPEOUTENIBCKUX BO3MOKHOCTEH phIHKA CTPOMMATEpUaIOB, T.K. P MOBBIIEHHOM
ypOBHE MOJU(PUKAIIMHY XUMUYECKHE JOOABKU CTAHOBATCS eHOONPeAeAI0IHMHU. 3aMeC CyXux
CMeCel Ha OCHOBE IIEMEHTA, COJAEPKAIIUX TEPMOIIIACTUYHBINA ITOJIMMEPHBIN TOPOLIOK,
PEKOMEHTYETCS POM3BOAUTE NIPH TeMIeparype He Boimre + 40 °C.

ITpu 3aTBOpEHNM CyXOH CMECH B BOJE PEAUCIIEPIUPYEMBII IIOPOIIOK MPEBPAIAETCS B
KJIEEBYIO MOJIMMEPHYIO IUCIIEPCHIO, KOTOPas IIPU OTBEPKAECHUH PACcTBOpA CO3/1aeT ""pE3NHOBBIE
MOCTHKH" B €ro Mopax M Ha TpaHulle ¢ OCHOBOW. OHM UMEIOT TPOYHOCTH MPU pa3pbIBE HE MEHee 5
Mlla n pmacTUYHO apMUPYIOT HEMEHTHBIA KaMeHb. C IMOMOIIBIO AUCIEPCHOHHBIX IIOPOIIKOB CYXUM
CMECSIM IPUJAKOTCS U HEKOTOPBIE CIIENUaIbHBIE CBOMCTBA, HAIPUMEP pa3KUKaloIINe,
rusipodhoOu3npyroLIHe.

Jist mosy4eHust THOKUX ¥ 0C000 TPEIIMHHOCTOMKHIX MaTepHajIoB MPUMEHSIOT TaK
Ha3bIBAEMBIE IBYXKOMIIOHEHTHBIE CUCTEMBI, @ UMEHHO: 3apaHee IPUTOTOBJICHHYO
MOJIU(PHUIIMPOBAHHYIO LIEMEHTHYIO CMECh 3aTBOPSIIOT HE B BOJIE, @ B pa30aBIEHHOMN MOJIMMEPHOI
aucriepcuu. IlommMepHslie ucniepcun HaxoAAT MUpoYaiee IPUMEHEHUE U KaK CaMOCTOSTEIIbHOE

BSDKYyIIEe (CBS3YIOIIee) B IIPOM3BOACTBE JIAKOB, KPACOK U CTPOHMATEPHAIIOB.
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BoaHomMciepcoHHBIE MaTEpPHAabl YCIICITHO BHITECHSIOT MPOYKIIMIO HA OCHOBE OPTaHUYECKUX
pacTBOpUTENeH, SIBISISICh PU3UOIOTUYECKU M SKOJIOTHYecKH Ooliee O6e3omacHsIMU. B cBOIO ouepenp,
MOJIMMEPMOTUPUITUPOBAHHBIC CyXHUE CMECH MTO3BOJISIIOT ONTUMATBHO COYETATh IOJIC3HBIE CBOMCTBA
KaK MHHEPAJIbHBIX, TaK U OPTAHUICCKUX BSDKYIIIHX.

Psin perienityp MoauduIIMpoBaHHBIX CMecel BKITFOYAET B ce0sl U APYTrUe XUMHUYCCKHUE
n00aBKH, HAIIpUMEp TOPOOOPa30BaATENH, JUCTIEPTaTOPHI U T.J.; UX TAK)KE IMOCTABIIACT KOMIAHU
ETC. Ilpu TeXHUYECKUX KOHCYJIBTAIUSAX HAITUM 3aKa34lKaM MBI pEKOMEHIyeM 10 BO3MOKHOCTH
TIOJTHEE UCTIONIb30BaTh OTEUECTBEHHOE CHIPBE, B ATOM CITydae MPOU3BOJICTBO CyXUX CMecer
HanOoJiee peHTabeIbHO U KOHKYPEHTOCTIOCOOHO.

Haubonee akTHBHBI M3TOTOBUTENH MTPOTPECCUBHBIX cMeceil B MockBe, MUHCKe,
Hosocubupcke, Kuese, Cankr-IlerepOypre u Anmatsl. OCOOEHHO CleAyeT OTMETUTH OTIBIT
Bbenapycwu, rje oTedecTBEHHOE ITPOU3BOJICTBO PA3BUBACTCS KaK 33 CUET WHUITHATHBBI
npeAnpuHUMATEINIeH, Tak U O1aroaaps rocyJapCcTBEHHOM moaepxkke. B mociennue roast bemapych
muaupyeT B CHI™ mo BeImycky MoIu(UIIMPOBAHHBIX CyXUX CMECel Ha IyIly HaceleHUs.

[IpuMeHeHre MPOrPEeCCUBHBIX CYXUX CMECeH B CTPOUTEIILCTBE B COUCTAHUH C MEPEIOBBIMH
TEXHOJIOTHSMH 00ECTIeUnBaeT 3HAYNTEIBHBIA MPUPOCT KA4eCTBA U MPOU3BOIUTEIHLHOCTH PadoT,
CHIDKAET 3aTPaThl HA CTPOUTEILCTBO, PEMOHT M AKCILTyaTaIuio 00beKToB. HTeTpanus
MPOMBINIIEHHOCTH cTpoiiMarepuanoB ctpad CHI' B MupoBoe coo0111ecTBo, B 4aCTHOCTH
UCIOJIb30BaHUE TPOAYKIIUY TPU3HAHHBIX B MUPE MPOU3BOUTEIICH XUMUIECKIX JOOABOK,
MO3BOJISIECT MIPEOI0JICBATh HMEBIIIEE MECTO OTCTAaBAHUE U Pa3BUBATh MPOU3BOICTBO MPOAYKIIHH

CaMOI'0 BBICOKOI'O YPOBHS Ka4€CTBA.

Cnoco0bl ONITUMHU3AIIUHA COCTABOB CYXHX CTPOUTECJIbHBIX cMmeceii

KOHKYpeHTOCTIOCOOHOCTh U BO3MOXKHOCTH JIOCTUTATh KEJaeMOM NPUObUIM 3aBUCAT OT
ce0ecTOMMOCTH POAYKIIHH.

Moan¢punupoBaHHble  C€.C.C. 3HAYUTENBHO JOpPOXKE «rapHoBKm». Jloms cTommocTH
XMMHYECKHX JOOABOK B MPOCTHIX pelenTypax (HampuMep, B IUIMTOYHBIX KIESX Ui BHYTPEHHHX
pabort) cocrasnser 6omee 80 %, a B CIOXHBIX A0XOAUT 10 97 %. [TosToOMy cTpemiieHre SKOHOMUTb

Ha MHHEPAJbHBIX KOMIIOHEHTax omubouHo. HaoOopor, MHUHEpambHBIH COCTaB JOKEH OBITH
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moJ00paH TakUM 00pa3oM, YTOOBI PAcXOJl XUMHUYECKHX J00aBOK OBIT MHHHUMAJbHBIM. JIr0OOM

YHUBEPCATbHBIA MPOAYKT TOPOKE CIEeNHUATU3UPOBAHHOTO. Vcmonp3oBaHue MOAM(DUIIMPOBAHHBIX

C.C.C. HE M0 Ha3HAUYCHMIO (HANpUMEp, BHIPABHUBAHHE CTEH IUTUTOYHBIM KIJIEEM) BEIET K

HEO0OOCHOBAHHOMY yJI0POKaHHIO CTPOUTEIBHBIX padoT.

Moandukanus cyxux cMecei.

HeobxomumocTs Momudukanud OOBSACHAETCS TEMHU CBOWCTBAMH, KOTOpBIE TMPUAAIOT
CTPOUTEIILHBIM PacTBOpaM XUMHUYECKHE 100aBkH, mocraBiembie pupmoit ETC-Kues B couetanuu ¢
[IEMEHTOM WK ruricoM. CyIecTByeT HECKOIBKO YPOBHEH MOAM(DUKAIIIH.

IlepBblii (HOpMAJIbHBIH) YPOBeHb: C TPUMEHEHUEM ASTHITHIPOKCUATHIILIEIUIIOIO03bI
Bermocoll CCA nnu MeTHI3 TUITHAPOKCHATHIEIUTI0N036I Bermocoll ML.

v' OTBepXIEHUE IIEMEHTAa W THICAa IMPOMCXOAUT IO MEXAHU3MY THAPATallMd, HO IPH
TOHKOCJIOMHOM HaHECEHUM pacTBOPOB BoOJAa OBICTPO YXOIUT B OCHOBY WM HCHApsSETCs.
BognoynepxxuBaronue 3¢upsl 1emtono3sl bepMokon obecrneuynBaroT MOMHOTY TUApPATAIUN
MUHEpaIbHBIX BSKYIIUX. VX TO3MpPOBKA COCTABISIET HECKOJBKO NECATHIX Jojied % OT Beca
cyxoil cmecu. CoOCTBEHHOE BOAOYAEpKAaHUE MHUHEPATIbHON KOMIIO3UILIMU JIOJKHO COCTaBISATh
He MeHee 65 — 70 %, 3To no3BossieT 3koHOMUTH bepmoxkos. ITo poccuiickomy 'OCTy 28013-
89 BomOyIepKUBAOIIas CIIOCOOHOCTh PACTBOPOB JODKHA ObITh He MeHee 90 % B 3UMHHX
yCHOBUSIX U HE MeHee 95 % B JIETHUX yCIOBHSIX.

v Pacxon bepmokoiuia 3aBHCHT OT IUIAHHPYEMOM TOJNIIMHBI HaHECEHHs pacTBopa. llpu
TOJICTOCJIOMHOM HaHECEHHUHU Iepe03UPOBKa OIMacHa, T.K. BO3MOXeH «3(p(deKT KapaMen», Korjaa
MIOBEPXHOCTh 3aTBEpP/ENa HOPMAIIbHO, 2 BHYTPU OCTaeTcs MATrkui pactBop. IIpm HemocraTke
BepMoxkoiia nmoBkImaeTcs: puck 00pa3oBaHuUs TPEITHH.

Bropoii (moBbIIEHHBbII) YPOBEHB: C MPUMEHEHHEM Y(DUPOB IEIUTION036I bepMoKouT st
BBIIIICHA3BAHHBIX I[€JI€H, a TAK)KE IOMOJHUTEILHO AUCTIEPCHOHHBIX MOPOMKOB Dairen, 103upyemMbIx
B KOJIMYECTBE OT OJHOIO /10 HECKOJIBKUX %%. B CHOXHBIX MO COCTaBy C.C.C. AMCHEPCHOHHBIN
MOPOULIOK SIBJISIETCA, KaK MIPaBUIIO, OCHOBHBIM HEHOO0PA3yIOIIMM KOMIIOHEHTOM.

v' MuHepajbHblE BSKYIIME OOECIEUYMBAKOT BBICOKYIO IMPOYHOCTH IPH CXKATHH, HO HE MOIYT
paboTtath Ha pacTsbkeHue W Ha u3ru6. IlonmmepHbie Bspkymue /lalipeH co3maioT B mopax
[EMEHTHOT'O KaMH$ 3JIACTUYHBIE TUIEHKH, TTO3TOMY MOAU(PHUIIMPOBAHHBIE UMH CTpOMaTepUabl
BBIIEP)KUBAIOT OOJbINNE Ne(hOPMUPYIOIINE HATPY3KH, UMEIOT MOBHIIICHHYIO CTOMKOCTH MPOTHB
HCTUpaHUsI.

v PacTBOpHI HA MUHEPATBHBIX BSOKYIMX UMEIOT a/IM€3UI0 TOJIBKO K "POJCTBEHHBIM" MaTepHaiaMm,
HanpuMep, K 6ETOHY M KHUPIUYY, HO IJI0XO0 MPUKIIEUBAIOTCA K CIIO)KHBIM OCHOBaM, OCOOEHHO K

HCBIIUTBIBAOIIIUM BOAY — FHa3yp0BaHHOﬁ KEpaMHUKe, TIaCTHUKaM, METaJlJIaM, IICHOIIOJUCTUPOITY
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u T1.1. [loBbllieHHas aare3ust HeoOxoauMa M sl Hapy»KHBIX pabot. Ilomumepsr [laiipen B
CTPOUTENBHBIX PacTBOpax pabOTAIOT KaK KIei.

v' MuHepaibHble CTpOMMaTepHalibl THAPOQHUIBHBI, 3TO CHIKAET WX MOPO3OCTOMKOCTh H
JIOJITOBEYHOCTh.  Moaudukanus  OpraHMYecKMMHU  J0OaBKaMU  TO3BOJIAET  CHHU3UTH
BOJIONOIVIONIEHUE W OTPEryJIMpPOBaTh MAPONPOHUIIAEMOCTh, YMEHBIIUTHh PHUCK BBHICOJOB. C
MOMOIIBIO CHEIHANbHBIX J00aBOK MOXHO TMPHUAATh pacTBOpaM M JPYyrHe HEO0OXO0IUMBbIe
CBOICTBa, HalPUMEpP MOPUCTOCTh, THKCOTPOITHOCTH, PA3kKIKAIMUN dPPEKT U T.I., KaK TpH
MEePBOM, TaK ¥ TIPH BTOPOM YPOBHE MOJTU(PUKAIIHH.

Bb10op HanmosiHuTE €.

COBOKYMHOCTh HEKOTOPBIX TPeOOBaHUI K HAMOJTHHUTENSIM 3aJI0)KEHA B Psijiec HOPMATHUBHBIX
JOKYMEHTOB, npexze Bcero B poccuiickom ['OCTe 28013-89 «PactBopsl cTpoutenbhbie. Oomme
TexHudeckne ycnous». I'epmanckuit JIMH 18 557 «PacTBOpBl 3aBOACKOrO HM3rOTOBJIEHUS.
[Tpon3BOACTBO, KOHTPOJIb U MOCTaBKa» YCTaHABJIMBAET, YTO IS BHIOOpA MCXOJHBIX MaTEpUAJIOB
OTIPEACIIAIONIMMU SIBJISIFOTCSI HOPMBI 1O TOTOBOM TpoAyKiuu. [Ipom3BoauTens BBIOMpPAET CHIPHE
TakuM 00pa3oM, 4TOOBI TApAaHTHUPOBATH CBOMCTBA PACTBOPOB, TPEeOyEeMEbIE /Il COOTBETCTBYIOIIETO
WX TIPUMECHEHHUSI.

IIpy nTpousBoACTBE CyXHX CMeceil Heo0XoauMo C€00JI0AaTh CTAHAAPTHI IO
HAMOJHHUTEJAM, B yacTHOCTH: necok — [[OCT 8736, necok u3 NUIaKOB TEIJIOBBIX 3JIEKTPOCTAHIIUN
—T'OCT 26644, 30na-ynoc — I'OCT 25818, kBapu monotsiii — 'OCT 9077, necok popMOBOUYHBIN —
I'OCT 2138, men mpupoausiii odoramennsiii — [OCT 12085, kpomka u3 kupnuda — 'OCT 530,
Kporka u3 suenctooeToHHbIX uznenuii — 'OCT 21520 u ap., a Takke tpedoBanus ['OCT 23732 k
BOJIE /IJIs1 3aTBOPEHUSI pACTBOPHBIX CMECEH.

KadecTBO cyXux cMeceii 3aBUCUT KAK 0T XUMHYECKHX 100aBOK, TAK M OT NPABUJILHOIO

MoJ00pa MHHEPAJIBLHBLIX KOMIOHEHTOB. [Ilpu cocTraBjeHHM penenTvp Heo0X0aMMOo

AHAJIU3IUPOBATH MPOIECCHI, KOTOPLIE H[!OH30ﬁZ!¥T Nnpyu 3aTBOPCHUU CMECH U NMOCJICAYIOINIEM
NnpeBpaliecHuy pacrsopa B OTBepgeanﬁ MartrepuaJ 3a/IaHHOIr0 HA3HAYECHUSA.

HauOoJiee BaxxHbIE CBOMCTBA HANIOJIHUTENIEIH:

MuHepaibHBIi COCTAaB, IPUMECH, BJIAKHOCTb.

HanosmHuTenn H0mKHBI cofepkKaTh KaK MOKHO MEHbILE IPUMECEH, yXyAIAMUX aAre3HIo
pacTtBopa, Harpumep 10 riuHel 1 — 1,5 % B mecke MO>KET CHU3UTH aAre3HI0 TNIMTOYHOTO Kiesl B 2
pasa.

HexoTtopsle akTUBHBIE COCTABIAIOMINE MOTYT UCKAa3UTh MEXaHU3M THpaTallii U TBEPACHUS
LIEMEHTAa, NPHUBECTH K HEYNPABISIEMOMY H3MEHEHHIO YCAJKM WM PacCIIUpPEHMs, a TaKkKe K
KOaryJsillMM IOJIMBUHWIOBOIO CIHUPTA, KOTOPBIM NPUMEHAETCA KaK aHTUKOAryJsHT Ui

OOJIBIIMHCTBA PEUCIIEPTUPYEMBIX TOPOIIKOB JlaiipeH.
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BomopacTBopuMble KOMITOHEHTBI, OCOOCHHO JJIEKTPOJIUTHI, MOTYT 3HAYUTEIHHO CHHU3UTH
TEMIEpaTypy Koaryasuud d(GUPOB IEJUIIONIO3bI, T.€. pPacTBOp He OyIeT coaepxkarth
BOJIOYJIEpKUBAIOe J00aBKM TP HAHECEHUWM €ro Ha Teluible CTeHbl. BomopacTBopuMbIie
KOMITOHEHTHI YBEJIMYNBAIOT PUCK BBICOJIOB.

I'uapoduabHbIE COCTABISIONINE YBEIMUNBAOT HeoOxoaumoe B:1[-oTHOIIEHHE, UTO CHIDKAET
MPOYHOCTh W BEAET K 00pa3oBaHUIO TpemuH. [uapoduiabHbIe COCTABIAIONINE YMEHBIAIOT
MOPO30CTONKOCTh MaTepuaa.

Bnaxxnocts HanmonmHuTENe nomkHa ObiTh He Oosee 0,5 % (I'OCT 28013-89 u Hoswii CII
82-101-98 ycTaHaBiIMBarOT MOKa3aTellb BIAXKHOCTH C.c.C. Ha ypoBHE 0,1 %, HO 3TO, Ha HaIll B3TJIAI,
U30BITOYHOE TPEeOOBAHNUE).

TBepaocTs HANIOJTHUTEJICH.

JI71st pa3IMaHBIX paCTBOPOB XapaKTEPHBI pa3InYHbIC TPEOOBAHUS 11O TBEPIOCTH, )KECTKOCTH,
MPOYHOCTH Ha cxkatre. OHU ONPEIEIIAIOTCS CBOMCTBAMHU KaK IIEMEHTA, TaK U HAITOJTHUTEIICH.

[TopucTocTh HaMOTHUTENEH ISl HEKOTOPBIX BUIOB cMecel HeoOXOAnMa, OJHAKO CIEAyeT
MMETh B BHJY, YTO OHAa YyBEJIMYMBAET HE TOJBKO IMAPONMPOHUIIAEMOCTb, HO M KAaMWLISIPHOE
Bojonoronienue. Hebompmas nqo6aBka rUAPO(UILHOTO HAIMOJIHHUTEINS, HAIPUMEp, BCITYYCHHOTO
MepJInTa, XOTs ¥ moBbiaeT B:1[-oTHOIIEHHE, HO MOYKET MPUHECTH U TOJIb3Y - YBEITUIUTH OTKPHITOE
BpeMs.

CurtoBasi XapaKTepuCcTHKA HANIOJIHUTeEJICH.

BmMmecTo MOKa3aTelIs MOMYJTb KPYITHOCTH PEKOMEHTyeTCS MOJIL30BATHCS
TPaHYyJOMETPUUYECKUMH  JUarpaMMamMH, TIpUYeM pPacceB HAIOJHHWTENeHW B jabopaTopuu
MPOU3BOJIUTH HauMHas ¢ caMbix MenkuxX cuT mo 'OCT 6613, a nmpu HEOOXOUMOCTH ISl CaMBIX
TOHKUX (ppakiuii MPUMEHSTHh U3MEPUTEIBHBIE TIPUOOPHI.

OnTuManbHON SBISIETCS TakKash CHTOBAas XapaKTePUCTHUKA HAMOJHUTENS, MPU KOTOPOH
obecrieunBaeTCs IJIOTHAS YMAKOBKA MPH COXPAaHEHWH MapOIPOHHMIIAEMOCTH W TPHU KOTOPOH JTOJIH
pa3nuuHbIX (Qpaknuil TpPUMEpPHO paBHBL. B 3TOM cllydae JOCTUTAIOTCS MaKCHUMAallbHBIE
MEXaHWYEeCKHUE TII0Ka3aTead, HampuMep YCUIHMe TMpU OTPbIBE, MPU MHUHUMAIBHOM PacXoje
XAMUYECKHX T0OaBOK.

BonbImMHCTBO pacTBOPOB ISl TOHKOCJIOMHOTO HAHECEHUS COJICPKHUT 3€pPHA KPYITHOCTHIO 10
0,6 mM. bonee kpymnHbie pa3Mepbl 3epHa TPUMEHSIOTCS WA MIPU TOJCTOCIOWHOM HAHECEHUH, WU
JUTSL IeKOpaTUBHBIX 1ieneit. Pazmep vactuir 1o 0,1 MM XapakTtepeH Juisl TAKUX TJIaJKUX PacTBOPOB,
KaK IIMaKJIEBKU U PACITUBOYHBIC MACCHI.

Uem TOHBIIIE HAIOITHUTENb, TEM OOJIBIIIE €ro yAeIbHAs MOBEPXHOCTh. Cea0BaTeIbHO, IS
JMOCTHXKEHHUSI TpeOyeMoll MmimacTHYHOCTH  (TOJBMIXKHOCTH) pacTBOpy C Oolee  TOHKHUMH

HANOJHUTENIMA  TpeOyeTcst Oonbmie Boabl. OTkIOHEHWE OT onTuManbHOro B:ll-oTHOIIECHHS
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yXyallaeT MpOYHOCTb, BEAET K OO0pa3oBaHHIO TpeluH. boiblias yzaenabHas IOBEPXHOCTb
HAIlOJIHUTEIS TPeOyeT MOBBIIIEHHOTO pacxo/a Kak MUHEPAJIbHOI'0, TaK U MOJIMMEPHOTO BSKYIIETO.

Kax mpaBuiio, OTMbITBIE peuHble, OapXaHHbIE U KapbepHbIE NECKU 0OOrallleHbl YacTULAMU
kinacca kpynHoctu 0,2 — 0,3 mM. Ecniu He BOCHMONMHHUTH HemocTaroniue Oosiee Menkue u Oosee
KpyIHble (paKIMKU, TO OCTAHETCd MHOIO ITyCTOT, PAacTBOp He OyneT HMeTh JOCTaTOYHOM
buKcupyroIei criocoOOHOCTH.

Tonkue cocTaBasomMe.

TBepieHue LEMEHTHOM MaTpULbl SBISETCS PEUIAlOIIMM MPOLECCOM I JOCTH)KEHUS
MeXaHMYecKuX Tmokaszareneid. OOpa3oBaHHE KPHUCTAIOB U3 LIEMEHTHOIO Telisl MPOUCXOAUT B
obmactu 10 30 mMkMm. [ToBepXHOCTH IpaHHIBI (Pa3 MeXay LIEMEHTHBIM KaMHEM M HAIOJIHHUTEIEM
UMEET OTHOCUTENILHO 00Jiee BBICOKYIO MIOPUCTOCTh, YEM CaM IIEMEHTHBIH KaMeHb, 3Ta 30Ha TaKkKe
oOoralieHa nopTaaHAUTOM U STTPEHTUTOM. JTO CHUXKAET MIPOYHOCTh OTBEPEBIIETO PacTBOpa.

Ecmu pactBop oOemHEeH YacTHIIaMH HaroMHUTENS kinacca kpymHoctd 30 — 100 mMkM, TO
[IEMEHTHBIN T'eJlb YaCTHYHO CO3JaeT He KPHCTAIMUecKue, a aMop(HbIe, phIXJible 00pa3oBaHMs, HE
CpPaBHHMMBIE 10 IPOYHOCTH C IIEMEHTHBIM KAMHEM.

Ecmm g 3anonHenus myctot B 30He < 100 MKM BBOJWTCS CIIMIIKOM TOHKUM HAIlOJHUTEIb,
Harpumep, MeJl, bIJICBUIHbIE MaTepHalIbl TUIA 30J1bI U T.I1., TO OH CO3Ja€T KOHKYPEHIIMIO LIEMEHTY,
MEIIaeT pacTh €ro NMpouyHbIM Kpucramiam. JloGaBka mena KpymHOCThIO < 30 MKM B pacTBOp
HACTOJIbKO CHUYKAET MPOYHOCTh TBEPJCIOIIETO PacTBOpa, YTO PacXoj] TUCHEPCHOHHOIO MOPOIIKA
MIPUXOJUTCS YBEINYMUBATh B 2 — 3 pasza.

JUisi BOCHOJHEHHUS HEJOCTAIOIEro KojuuyecTBa HamosHuTens ¢pakuun < 100 Mxm
ONTUMAJILHON SIBIISIETCS 100aBKa MOpIIAINTA, MPAMOPHOM WJIM M3BECTHAKOBOW MyKH. JIsl Takux
TOHKMX CMECEH, KaK HIMAaKJIEBOYHbIE U PACIIMBOYHBIE, OHU MOTYT CIYXUThb OCHOBHBIM WJIU JJaXe
€IMHCTBEHHBIM HAIOJIHUTEIIEM.

Kpynnbie ¢ppakuum.

I'OCT 28013-89 «PactBops! cTpouTenbHble. O01IMe TEXHUYECKHE YCIOBHS» YCTaHABIUBACT
npeJiebHbIE pa3Mephl 3€pEH: B IITYKaTypKax 2,5 MM U B OT/I€JIOYHBIX MaTepuanax 1,25 mm.

dopma caMOoro KpymHOTO 3€pHAa HANOJHUTENsS BaXKHA IS JIEKOPATHUBHO-OTIEIOYHBIX
MaTepHaloB, Kak MPaBUJIO OHA KPyTJasi, €ro THAPOPUILHOCTh B Cllyyae MPUMEHEHHUS TaKUX cMecel
Heponyctuma. s neeTHbIX mwtykaTypok 'OCT 28013 nomyckaeT nprMMEHEHHE KPOILLIKH pa3MepOM

0 5 MM.

O,Z[HI/IM U3 TIIPHU3HAKOB IIPABHUJIBHO l'IOI[O6paHH01"O COCTaBa HAITOJIHUTENEH SBIISICTCS
MHWHHMAJIbHO BO3MOKHOC BIH-OTHOH_ICHI/IC, 4YTO HO3BOJEICT IIPU OINTUMAJIIBHBIX MCEXaHUYCCKUX

CBOMCTBAX SKOHOMUTH KaK OEMCHT, TaK U XUMHUYCCKUC ZIO63.BKI/I.



MuHepajibHbIe BSLKYIIIHE.

C.c.c. U3rOTaBIMBAIOT C MOPTIAHALIEMEHTOM (CEPHIM U O€JIbIM), TTTHHO3EMHUCTHIM IIEMEHTOM,
B-TIOlyTUPATHBIM  THUTICOM, AHTHJIPUTOM, TalleHOW W3BECThI0. BO3MOXHBI KOMOWHAIIMH
MUHEPATBHBIX BSDKYIIUX, HO COBMECTHOE HCIIOJIh30BaHHME IIEMEHTA W THIICAa OrpaHW4eHo. T.K. B
OCHOBHOM TPUMEHSETCS MOPTIAHIIEMEHT, TO IPUBEIEM HECKOJIBKO 3aME€UaHMM MO €ro CBOMCTBAM
Y TIOBECHUIO MOCJIE 3aTBOPEHHUS.

[IpouyHocTh, TIOTHOCTH (BOJAOHENPOHUIIAEMOCTh) M JIOJATOBEYHOCTh — Ba)KHEHIIIHE
MOKa3aTeIM OTBEPJACBIIETO IIEMEHTHOTO KaMHsA. EcCiM HamoJMHWTENIW HE TOPUCThIE, HMEIOT
JIOCTaTOYHYI0 TPOYHOCTh M IUJIOTHYIO YMHAKOBKY, TO MPOYHOCTh M IJIOTHOCTH MHUHEPAIBbHOU
KOMITO3HMIIMM 3aBUCAT TOJIBKO OT CBOMCTB I1leMeHTa. B:l[-oTHolleHue, cTeneHb TujpaTanuud MU
BO3JICUCTBHUE OKPYXKAIOIIEH Cpe/ibl OMPEEISIIOT 3TH TOKA3aTelH.

Pematomee 3HaueHne wumMeer OO0OBEM TMOp, BO3HUKAIONMIMX TPU THApPATAUA IIEMEHTA.
Hamnpumep, npu B:1{ = 0,50 on coctaBnsier 40 — 45 %, HO HU3Kast BOJJONPOHUIIAEMOCTb LIEMEHTHOTO
KaMHsI OOBSICHSIETCS TeM, 4YTO OoJjbllas 4acTh Mmop umeeT pasmep menee 10 HM. B HEHX Bona
JIEHCTBYET KaK T€pPMETHUK.

KonudecTBO BOABI [IJ1s1 3aTBOPEHMsI Yalle BCETO OOJIbIle, YeM TpeOyeTcs I TUapaTariu.
[Ipu mosHO¥M THIpaTalMu XUMHUYECKH CBS3aHHAs BOJla W BOJAA, HAXOJSIIAsICSd B TeJIe0OpasHOM
COCTOSIHMH, COCTABIISIIOT 0K0JI0 38 % OoT mMacchl iemeHTa, uto coorBeTcTByeT B:1] = 0,38. Ecnu 3ta
BeNMYMHa OO0JIbIlle, HAYMHAETCS 00pa30BaHNUE KAMWUIIPHBIX MOpP, OOPOTHCS C KOTOPBHIMU MPUACTCS
C TIOMOIIBI0 XUMUYECKHX J100aBOK. YBenuueHue B:l[-oTHomieHus pe3ko CHIKAeT MPOYHOCTH Ha
C)KaTHe IIEMEHTHOI'O KaMHS.

[TpoaykThl THApaTalMK MOPTIAHIIIEMEHTa UMEIOT MEHBIINN 00BEM, YeM CMECh IIEMEHTa C
BOJIOM. 3a cUeT cuiI afcopOIMK BOJA B IEMEHTHOM KaMHE MMEET IUIOTHOCTE oT 1,10 o 1,25 r/em’.
[ToBenenue BombI, 00pa30BaHUE ITTPUHTUTA W PSA APYTUX (AKTOPOB OMPENCISIOT yCAAKy HWIH
pacIIMpeHne IIEMEHTHOTO KaMHS. YcCaJKy IleMeHTa HEOOXOIMMO KOMIIEHCHPOBaTh, OCOOCHHO B
TaKMX CMECSAX, Kak HaJIMBHBIE MOJbl. YcCaJKa 3aBUCUT U OT KIMMATUYECKUX YCJIOBUH IpHU
TBEPJICHUU [IEMEHTHOT'O KaMHSI.

Br100p xuMH4eckux 100aBOK.

KadecTBoO c.c.c. ompenensercs MpaBUIbHBIM MOAOOPOM M B3aMMHOW TapMOHHU3AIUEH BCEX
cocrapistonux. [lpu BbeIOOpe XMMHUUECKUX N00ABOK K ONTHMAJIbHO COCTAaBICHHOW MUHEpaIbHOU
KOMITO3HIINH JIOJKHBI OBITH 33JJaHbl KOJIMYECTBEHHBIE MTOKA3aTENH, KOTOPHIC IJIAHUPYETCS I0CTUYD.
Bragane wcxomar m3 TOrOo, 4YTO Kakgas Ao0aBka OTBEYAaeT TOJBKO 3a OJHMH ITOKA3aTellb.
CoBMmecTHOE JeicTBUE M00aBOK M MOOOYHBIE A(D(PEKTHI YUUTHIBAIOTCS IO3JIHEE, MPHU JETaTbHON
0TpaboOTKe perenTyp.

J¢upsl ne/110J10361 U Kpaxmaiaa Bermocoll u Starpol 136.
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KMII u MII npuMeHstoTcst /1S KJIEEB U KaK 3aryCTUTENM JUIsl HellleIoYHbIX cuctem, MI'OIL

u F3H KaK BOJOYACPIKUBAIOINHEC W 3arymaromme I[O68.BI(I/I IS IIEJIOYHBIX CHUCTeM. BakHble

XapaKTEPUCTUKHU:

BOJIOYJEP/KAHUE,
3arymaronee JeHCTBHE, BSI3KOCTh (3aBUCUMOCTb BOJOYAEP)KaHUS, aAre3uH, CTPyKTypHas
BA3KOCTb: CBSI3b BA3KOCTH LEJUIIOJIO03bI M BSA3KOCTH PAaCTBOPOB IIPU Pa3IMYHBIX YCHIIMAX
CIIBUTA),

3aBHCHMOCTb 3arylIaroIIero JEHCTBUSA OT TEMIIEPATyphl U HAJIMYUS 3JIEKTPOJIUTOB,

THUII U CTENEeHb 3TepUUKaLuy,

Monupukanus (HyXkHa OpexAe BCEro JUisi NpUIAHUS TUKCOTPONUM U (UKCHPYIOMIUX
CBOICTB ISl pACTBOPOB, HAHOCUMBIX Ha BEPTUKAJIbHBIE IOBEPXHOCTH),

CKOPOCTb U IIOJIHOTA PACTBOPEHUS,

CUTOBOM COCTaB.

ITosmmmepHbIe Bszkymue — nopomku Dairen.

Penucneprupyemserit mopomok I[IBA mpumensercs kak K€l TOJBKO U1 HEIIETOYHBIX

CUCTEM B TEIUIbIX ycnoBusX. ComojauMepHble TUCIEPCUU U PelUCIeprupyeMble MOPOIIKH Ha HX

OCHOBC — IOJIUMCPHBIC BAKYIIHUC I HEMCHTHBIX CMecel MM CaMOCTOSTEJIbHbBIC BSDKYIIUC.

Crnenyer yuntbiBaTh Hanmmuue [IBC kak aHTHKOaryisHra. AHTHOIOKHPYIOIIEH H00aBKOW CITYKUT

IIPUPOJHBIN KAOJIMH.

BaxHpie XapaKTepUCTUKU PEAUCIIEPTHPYEMBIX TTOPOIIKOB:

aares3us,

IIEJI0YECTOMKOCTh, COBMECTUMOCTH C IIEMEHTOM,

MUHUMAaJbHAS TEMIIEPATypa MIEHKOOOPa30BaHUs U TeMIIepaTypa CTEKJIOBaHUS,
Moaudukarms,

CKOPOCTb U MOJIHOTA PEAUCIICPTUPOBAHHMS,

HAJIMYHE WM OTCYTCTBHE IUTACTU(PHUKATOPA.

Jlpyrue xummuyeckue 100aBKH.

[TopoOpazoBarenu, AUCHEPraToOpbl, AHTUBCIICHUBATEIH, 3aMEJIUTEIIM WM YCKOPUTEITH

CXBaTbIBaHUs, TUAPOGOOU3ATOPHI, PA3KUKUTEIU, BOJIOKHA, a3pOCHl. BO3MOXKXHOCTh MPUMEHEHUS

acoOecra.
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IlemeHnTcoaepKalIMe CyXHe CMecH /11 3UMMHHMX padoT

CJ'ICI[yIOH_H/Iﬁ BayKHBIN (I)aKTop, KOTOpLIfI IMMO3BOJIACT OINTUMHU3SUPOBATL COCTABLI ABJIACTCA
MMPONU3BOACTBO PA3JIMYHBIX CYXHX cMmeceit NpEeaAHa3HAYCHHBIX IJId HWCIOJIb30BAHUA B 3MMHCC U B
JICTHEC BpEMA, T.C. H€O6XO)II/IMO YUUTBIBATh BPEMCHHBIC ITApaMETPhI U 5TO HAJJ0 OTPAXXaThb B CpOKax

HCIIOJBb30BaHMA HAallICYaTaHHBIX HAa OTHKCTKC .

[IpuHnunuanbHass BO3MOXHOCTh IPUMEHEHHs IIPOCTBIX CMECEH ILeMEHTa C IIECKOM B
3UMHHMIA Tiepuoj 0oOyClIaBIMBaeTCs B OCHOBHOM CHIDKEHHEM TOYKH 3aMep3aHHsl BOJbI (3a CUET
COOTBETCTBYIOIIUX NMPOTUBOMOPO3HBIX J00ABOK), a TaKXke MpoOIeMO MeIEHHOro MO0 COBCEM
OTCYTCTBYIOILIETO CXBAThIBAHHMs LEMEHTA NpH Temreparypax Hmwke muHyc 5 °C (HE0OXOmUMBI
N00aBKU YCKOPHUTENEH CXBAaTHIBAaHHS WM TJIMHO3EMHUCTHIX [IEMEHTOB, 2 BO3MOXKHO JIaXke J00aBKH,
CrocoOHbIE KapOOHU3MPOBATh TUAPOKCUJA KajbIUs, HapUMeEp Tpacc). 3aMeJIEHHbIE pPEeaKIHH
UCK@)XAIOT MEXaHM3M THJIpaTaly LEeMEeHTa M NPAaKTUYeCKH HEeu30eXKHO MNPHUBOIAT K
NOCIEAYIOIEMY MOSBIEHUIO BbICOJOB. Kitaccnueckue BBICOIBI BO3HMKAKOT H3-3a THAPOOKHCEN
LIEJIOYHBIX M IIEJIOYHO3EMENBHBIX METAIJIOB U JONOJIHUTEIBHO M3-3a COJIEH, COACPKAIIMXCS B
MIPOTUBOMOPO3HBIX J100aBKax. Kpome Toro, HemoaubuuupoBaHHbIE CMECH MOXHO HCIOJIb30BaTh
TOJILKO B TOJICTBIX CJOSIX, T.€. B ClIydasiX KJIaJKU HAa TOHKUH CJIOHM pacTBopa (Harmpumep, OJ0KOB U3
SYEUCTOr0 OETOHAa ¢ HU3KOM TEIUIONPOBOAHOCTHIO) MIIM TOHKOCIOMHBIX KJI€EB U IITYKaTypOK OHU
He npuroaHsl. HacrosATenpbHO pPEKOMEHIYeTCsl HHUKOrJa HE INPUMEHATh  COAEprKalue
MIPOTUBOMOPO3HBIE J00aBKM MPOJAYKTHl TaM, I/I€ BHICOJBI HEJAOMYCTUMBI MO TEXHUYECKUM HIIU
ONTUYECKUM COOOPAKEHUSM.

OpnHOM M3 caMbIX BaKHBIX XapaKTEPUCTUK MOJUMEPHBIX BSKYIIUX SIBISETCS MUHMMAJIbHAs
Temreparypa mieakoodpasoBanusi (MTII), koTopasi moka3pIBaeT, HaUMHAs C KaKOH TEeMIIepaTyphbl
MO>HO NPHUMEHATH conepxkamue ux pactBopel. Tak, MTII nmpocroro knes IIBA, conepxarero
KOQJIECIUPYIOIIKE JT00aBKH, cocTaBiseT okoso + 15 °C, T.e. npu Gosiee HU3KUX TeMIeparypax Oe3
JIOTIOJTHUTEIBHBIX MEp IUIEHKH B IIEMEHTHOM pPAacTBOpe He o0Opa3yloTcs, Kiel He paboTaeT Kak
Bspkyniee. Gupma [lalipeH B OCHOBHOM BBIITyCKaeT aucneprupyemsie nopomku [laiipen ¢ MTII
Boime 0 °C, 1OITOMYy € HEKOTOPHIM 3amacoM MBI MOKEM PEKOMEHIOBATH INTYKATyPHTD,
IINAaKJIeBaTh, HATMBATh MOJIBI U T.IL. NPH Temreparypax ot + 5 °C, ecnu cyxas CMeCh COIEPKHUT

nopomiok [aiipen ¢ MTII = 0 °C. IIpu HU3KUX TeMIIEpPATypax MOJMMEPHOE BSKYILEE B COCTOSHUU
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B3Th Ha ce0sl yIPOYHEHHE CHUCTEMBl B 3aMETHO MEHBIIIEH CTENEHH, HEXEIH 3TO MPOUCXOIUT MPU
HOpPMaJIbHBIX TEMIIepaTypax Onarojapsi BOJOOTIa4€ U ObICTPOMY MOJHOMY 00Opa30BaHUIO TICHKU.

[Ipu cpaBHEHUHU NPEUMYIIECTB U HEJOCTATKOB Pa3IMYHbIX JOOABOK, PEKOMEHYEMBbIX JUIS
MOHIKEHUST TeMIlepaTyphl 3aMep3aHusi ILEMEHTCOJAEP)KAIMX pPacTBOPOB (TPOTHBOMOPO3HBIX
N00aBOK), MOKHO paCCMOTPETh CJEYIOIIUE YEThIPE COCTaBa:

B u C - ¢ autpurom HaTpus (B koiuyecTBe 6 % u 3 % Ha Cyxylo CMech),
D - ¢ HUTpHUTOM HATpUsl B KOMOMHALIMHU C YCKOPHUTEIEM OTBEPKICHUS (POPMHUATOM KaJIbITHS,
E - ¢ HuTpuTOM HaTpHs B KOMOMHAIIUU C MOYEBHUHOM.

[IpuBeneHs!l pe3ynbTaThl MCIBITAHUN Ha CTaHZApTHOM pelentype Cyxod cmecw,
coJepxalieil B KaueCcTBe KOMIIOHEHTOB MOPTIAHILEMEHT, HEOOJbIIOe KOJIMYECTBO T'HIPOOKHCH
KaJIbIMsl, KBapIIEBBIN TecoK, kapOoHaT Kambius (Men mapku Durcal 65 co cpemHum pasmepom
gacTull, 65 MKM), 3GuUp LEII0N03bl CpeIHEH BSI3KOCTU. DKCHEPUMEHTHI MPOBOIMINCH TMOCHE
BBIJIEpKMBaHUS  OOpa3lloB MpH KOMHATHOM  Temmeparype, 4YTOObI OLEHUTh  BIIUSHHUE
MIPOTHBOMOPO3HBIX JT00OABOK Ha CBOMCTBA CMECH IpHU 3TOU Temrmeparype. Bropas cepusi ombITOB 10
3aTBOPEHMIO CYXHMX cMecell Obuta mocrtaBieHa npu muayc 10 °C, umccrmemoBanue 00pasioB
HpPOBOAMIIOCH Takxke 1pu MUHYC 10 °C, 94TOOBI OLIEHUTH CBOMCTBA IIPU DTOM TEMIIEPATY]E.

KpaTkue BBIBOJIBI IO PE3yNbTAaTaM OMBITOB (CM. TAOIHIIBI):

C nobGaskoit 6 % HuTpWTa HATpUs BO3MOXHa pabora no munyc 15 °C; ¢ 3 % HuTpuTa
Hatpus u apyrumu go6askamu (D u E) 1o npumepno munyc 10 °C.

WcnpiTanus v BbLACpKUBAHUS IPY KOMHATHOW TeMmieparype: 1o0aBka 6 % HUTpUTa HATPUs
OTYETIMBO YXYALIAET IPOYHOCTh HA OTPHIB M 3aMEAJISET CXBAaThIBaHWE. 3aMETHO JIydllle B 3TOM
cmbiciie BenyT cedst coctaBbl C, D u E. Iloka3arenn mpoyHOCTH Ha CXKaThe U NMPOYHOCTH Ha
pacTsDKeHHEe TpU  M3rM0e NPAaKTHUUECKW HE TMPEeTepreBal0T MW3MEHEHUH T1OcCjie BBEIEHUs
MIPOTUBOMOpPO3HBIX J100aBOK. JloOGaBka ¢opMuaTa Kajibliig PEKOMEHIYETCS M YCKOPEHHS
CXBAaTBIBAHUS PAaCTBOPA.

Ucnbitanuss ¥ BeyiepkuBanus npu MuHyc 10 °C: TIpakTHYeCKM HET CHHKEHUs
K02(p(PHUIIMEHTOB MPOYHOCTH Ha OTPbIB. [loKka3aTreny MPOYHOCTH HA C)KaTHUE W HA PACTSHKEHHUE MPH
u3rube, ecTeCTBEHHO, 3aMETHO HW)XE I10 CpPAaBHEHUIO C UCHBITAHUSAMU TpU KOMHATHOM
TeMIeparype.

HecmoTpss Ha TO, 4YTO MpENCTaBICHHBIE pE3YJNbTAThl B IEJIOM IOJIOXKHUTEIbHBI, IO
BBIIIICYKA3aHHBIM COOOpPaXEHUSM HE PEKOMEHIYEeTCS HCIOJIb30BATh MPOAYKTHI CTPOUTEIHHOMN
XuMuUHK Tipu Temreparypax Huke + 5 °C. TlepepaboTka MOIM(MHUIMPOBAHHBIX OJUMEPAMH CMECEH
npu Oosiee HU3KUX TEMIIEpaTypax BO3MOXKHA TOJIBKO Ha CBOW CTpaxX U PUCK.

[IpennaraeMble pe3ysapTaTbl MOYKHO IPUMEHUTh HA MPAKTHKE TOJBKO B TEX CIyyasxX, MpHU

KOTOPBIX OIMHMCAHHBLIC MOoOOYHEBIE 3(1)(1)GKTI>I TUIIa BBICOJIOB HC HMMCIOT 3HAYCHUSA, HANIPUMCEP, TJIA
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KIIaAOYHBIX PACTBOPOB, C€CJIM CTCHbBI BIIOCICACTBHU 6y,Z[yT OLITYKAaTypPCHLI. HcneiTanus
MEXaHHU4YeCKOMH MIPpOYHOCTHU MO,I[I/I(I)I/II_II/IpOBaHHBIX MPOTHBOMOPO3HBIMU I[O68.BK8.MI/I PacTBOpPOB
OOJDKHBI TPOBOAUTHCA U TTO UCTCYCHHUUN JOCTATOYHO 0O0JIBIIIOrO nepuoaa BpEMcCHU, YTOOKI OLICHUTDH

UX JOJITOBECYHOCTD.

P CHCIITYpa pacTBOpa C IPOTUBOMOPO3HBIMU I[O6aBKaMI/IZ

2000 Durcal 65

4300 KBapueBsblii necok

250 JlucniepCHOHHBIN TOPOIIOK
30 MeTumnnennoao3a

3200 [TopTnanauemMeHT

400 I'mapooxuck KanbLus

KommuaectBo Boasr muis 3ameca: 26,0 r /100 T cyxoit cMecH.

Ta6auna 1: Belaep:kuBaHusl M M3MePEeHHUs IPH KOMHATHOH TemIlepaType

A B C D E
IIpoTruBOMOpO3HBIE 100aBKH bes 6% 3% 3% 3%
K CYXOil cMeCH B BoJe 11 100aBOK HUTPUT HUTPUT HUTPUT HUTPUT
3aTBOpeHUs! Na Na Na+2% Na+3%
dopMuaT  MOYEBHHA
Ca

IlepepabaTbiBaemMocThb - Xopomasi: BcnenuBa  bonpmue  [Toxox Ha OueHb
CBOMCTBA pacTBoOpa MSITKUN U er, BO3AYIIIHbI B MSITKUAN

1acTuy- BBICOTIBI € TY3BIPH,

HBIH, HEMHOTO
THUKCO- MpoYyHee

TPOIHBIN yeM A
3ameuanue MenjeHHOE CXBaThIBAHUE
IIpoyHOCTH HA OTPBIB
(xr/cm?)
OT OETOHHOM IIUTHI TIOCIIE
BBIJICP’KUBAHUS 98+0,8 32 10 124+09 88+0,7 11,9+0,8
281 "HK? KY6,1+ AY 1,1 £ K52+ K54+ K54+

7 1. HK + 21 1. B BozE 0,8A24 03A 09A19 07A13 06A18



14n. HK+1474. 70"C+ 1 n.HK

3aMOpa)KI/IBaHI/IC / OTTauBaHUE

OTKpbITOC BpeMs

MIPY IPOYHOCTHU HA OTPHIB
(xr/cM?) TIOCIIE BBIIEPKUBAHUS
10 munH

20 MuH

30 MuH

40 MuH

HpO‘lHOCTb Ha CKaTHue

(xr/cm?) moce 28 1. HK

IIpoYHOCTH HA pacTsIKeHHe
npu u3rude (kr/cm”) nocie 28

n. HK
Ycanka (-) /nadyxanmue (+)

(Mm/M) ipu3mel 16x4x4 cm
Breinepx. 1 nens HK
Breinepxk. 7 aueit HK
Breinepxk. 14 nueit HK
Boinepx. 21 nenr HK

Breinepx. 28 nueit HK
CxBaTbhIBaHHE COIJIACHO

TEePpMHUYECKOH KPUBO
MaxkcumanbHOE Bpemst

CXBaThIBaHUs (MUH)
TemmepaTypHbII MAaKCUMYM

("C)
CxBarbiBanue no Buka

Hauaso / xoHel cXBaTbIBaHUS

(MuH)

Ta6auna 2: Boigep:kuBanusi u usmepenus npu - 10 °C

+04 A
7,6+ 0,6

5,2+0,9
A27+
03A1,7
+0,4 A

H.II.H.

115,7+
3,1

42,4 +2.6

-0,027
-0,840
-1,296
-1,496
-1,523

624
38,02

375 /525

A

13

H.ILH. >

0,7+0,1

1,1 £04
A H.1.1.
otB. ®

OTB.

127,1 +
3,6

51,1 +3,5

-0,000
-0,135
-0,338
-0,596
-0,698

794
38,22

450 /570

+0,6 A
43+1,3

6,5+0,8
A30=x
0,4 A

1,104 A

H.II.H.

105.,4 +
3,7

43,1+ 4.2

-0,008
-0,690
-1,404
-1,871
-1,942

664
38,92

480 /585

+0,3A
45+1,1

OTB.

1142 +
32

45,1+ 1,1

-0,010
-0,731
-1,256
-1,579
-1,610

407
37,45

315/435

+0,6 A
5,0+£1,2

9,8+1,5

A63+

0,6 A4,9

+0,6 A

3,6 0,6
A

78,0 £ 2,1

32,1+ 1,4

-0,010
-0,313
-0,538
-0,700
-0,654

903
36,73

525/ 660



IIpoTuBoMOpoO3HbBIE 100aBKHU
K CyX0i CMeCH B BOJe /I

3aTBOpeHust

Temmneparypa
3aMep3aHus BOJbI
3aTBOPEHMS
-20°C

-15°C

-10°C

IIpoYHOCTH HA OTPBLIB
(xr/cm?)

OT GETOHHOM TUIUTHI TTOCIIE
BBIIEPKUBAHUS

281. HK mpu -10 °C
IIpouHocTh HA c:KaTHE

(xr/cm?) mocne 28 1. HK npu

-10°C
IIpoyHoCTH HA pacTsizKeHUe

npu uzruée (kr/cm?)

nocie 28 1. HK mpu -10 °C
[Ipumeuanus:
b THEeH
2)
3)
4)
5)

6 OTBaJIUBACTCS

7 pacchImuaThit

HOPMaJIbHbIA KJIMMAaT
KOT'€3MOHHBIN OTPBIB
aJre3UOHHBIA OTPHIB
HIKE MPENIEIIOB U3MEPEHUS

bes

100aBOK

14

6%
HUTPUT

Na

paccChIIIy.

7

pacchImy.

SKUOKAN

7,6 £0,8
A

36,7+ 1,2

179+0,4

3%
HUTPUT

Na

3aMep3IIu
i
pacchI.
HJaCTUYHO
3aMep3IIu

v

u

99+1,5
A

57,0+ 1,9

20,8 +1,0

3%
HUTPHUT
Na +2 %
dbopmuar

Ca

YaCTUYHO
3aMep3IIn
5
pacchIm.

pacchImny.

9,4+0,6
A

419+29

16,5+2,3

3%
HUTPUT
Na+3%

MOYCBHHA

YaCTHYHO
3amMep3In
"
pacchly.
JKHIKOCTh
+

KpuCTaJl

bl

74+0,8
A

35,1+0,8

18,4+ 0,2
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I'nIPOU30JALINOHHBIE CMECH

HanexxHocTh dKcmlyaTallud CTPOUTENBHBIX OOBEKTOB BO MHOTOM 3aBHCHUT OT HX
rufponsosauuu. Paspymaroniee IeHCTBHE BOABI TPOMCXOAWT B OCHOBHOM IIPH IIEPEXOIE
TEMIIEpaTypbl 4epe3 TOYKHU POCHI U KPUCTAJUIU3ALUH.

Bojta npoHMKaEeT B CTPOUTEIBHBIE KOHCTPYKIIUN HECKOJIBKUMM ITYTSIMH.

1. OCHOBHBIM HMCTOYHMKOM IONAJaHMs BOJBI B HE3AIUIIEHHYK KOHCTPYKIHUIO SIBIISIIOTCS
atMocdepHsble ocagku. OcoOblil ciaydail — 3T0 MOBEPXHOCTH, HEMOCPEACTBEHHO KOHTAKTHPYIOIIHUE C
BOJIOM, Hampumep, CTEHKH OacceifHOB, KaHAJOB, pe3epBYyapoB U T.M. KCIUTyaTalus
TUIPOTEXHUUECKHUX COOPYKEHUM 0€3 N30SI BOOOIIE HEBO3MOXKHA.

2. Ilpm HenmoctaToyHOM wu3OMALIMU MexAy (GyHIaMEHTOM U CTE€HOM Hensz0exeH
KAallWJUIAPHBIA MOABEM TPYHTOBBIX BOJA. Ero HMHTEHCHMBHOCTb ONpPENENSETCS BIMTHIBAIOLICH
CHOCOOHOCTBIO CTpoiiMaTepuanoB. s IpocTOTHl pacyeTa B 3aBUCUMOCTH OT pajinyca KaluuiipoB
MOKHO HMPHHSATh, YTO KalWUISIPbl UMEIOT BUJ CTEKJISIHHBIX TpyOOK. [ BOJBI IPU HOPMAaJIbHBIX

aTMOC(EpHBIX YCIOBUIX yNpolleHHas GopMyJia BBITISAUT CIETyIOIIMM 00pazoM:

h=0,149 :r

rae h — BrIcOTA MOABEMA B M

I — paguyc Kalnuuisipa B M.

3. Ilpm Temmneparype HHXE TOUYKH POCHl B CTPOUTEIBHOW KOHCTPYKIMHM IPOUCXOAUT
KOHJIEHCAIHsl aTMOC(EPHOTO BOJISIHOTO Tapa.

4. B odeHb TOHKHMX Kanmwuisipax (MeHee 50 HM) MOXET HPOUCXOAMTH KalWJUIIpHAas
KOHJICHCALUs, T.€. 31€Ch CO3/1aeTCs IOBBIIIEHHOE JaBJICHUE BOASHOIO Mapa, U OH IpeBpallaercs B
KHUJIKYI0 BOJY, HECMOTpsl Ha TO, YTO B OKpY’Karoliel aTtMocdepe OTHOCHTEIbHAs BIAXHOCTb
mens1ie 100 %.

5. JlOonmOJHWTENBHYIO BJAary BHOMUTBHIBAKOT CTpOMMATEpPHANIBI, COJAEpXKAIIUE CONIH C
TUTPOCKONUYECKMMHU CBOWCTBaMHM. T.K. cTpoliMaTepualibl IO CBOEMY 00BEMY MOT'YT UMETh 30HBI C
Pa3IUYHBIM COJEPKAHUEM TAKUX COJIEH, TO U3-3a OCMOTUYECKOIO JABJICHUS IPOUCXOAUT MUTPALIVS
BjIaru. MOXXHO MpeACTaBUTh ceOe SBIEHHE OCMOCa KaK CTPEMIIEHHE COJIEBOIO pacTBOpa K
camopazbaBieHuio. BcneacTBue 3TOro MPOMCXOAMT BBIPABHHBAHWE KOHIIGHTpAIMM COJIEH BO
BJIQ)KHOM CTpOMMAaTepHalle U TONOJHUTEIBHOE €T0 YBIa)KHEHUE.

3ajadyeil TUIPOU3OJSIIMOHHBIX MaT€pPHAIOB HA OCHOBE LIEMEHTCOAEPKAIIUX CYXHUX CMecei

ABJACTCA CO3JaHHUC Iperpajabl AJid BOABLI KAaK B XHUAKOM, TaK U B F33006p33HOM arperaTHoM
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cOCTOSIHMM. PacTBOpBI M3 TakMX cMecell HAaHOCAT B JBa IpHEeMa CJIOEM TOJUIMHON 2 — 3 MM Ha
MOJIrOTOBJICHHBIE TOBEPXHOCTH C JFOOBIM, CKOJIb YTOIHO CIIOKHBIM peibedoMm.

[IpocaunBanue BOABI MPOUCXOJUT Yepe3 MOpbl. MosieKyay BOJbI MOKHO paccMaTpUBaTh
npuMepHO Kak mapuk guamerpom 0,3 HM. [lopuCTOCTB sBIs€TCS HEOTHEMIIEMBIM CBOMCTBOM
mo0oro 1emeHtHoro kamus. Tak, mpu BI[ = 0,50 o6seM mop pasmepamu oT 1 HM 10 1 MM
cocraBisgeT 46 % obwvema mnemeHTHoro kamus. UYem Beimie BLI, Tem B OoiblieM KOJIMYECTBE U
Oomnpmero oObema oOpa3yloTcsi MOphl. [IpoucxokIeHHe W pasMepbl TOp MOIPA3IEISIOTCS
CJICTYIOIIUM 00pa3oM:

I'eneBbie mopsl: 1 — 10 HM.

OHM BO3HUKAIOT ITpHU 00pa30BaHUU LIEMEHTHOTO reiisl. [Ipu HopMallbHBIX YCIOBUSAX OHH 3aI0JTHEHBI
KUJKOCTHIO OYEHb BHICOKOW IJIOTHOCTH U HEMPOHUIIAEMBI J1aXKe /ISl Ta30B.

Ycanounblie mopsl: 0koio 10 HM.

Onu o00pa3yrorcs u3-3a TOTO, YTO OOBEM MCXOJHBIX IIEMEHTa W BOJABI OOIble, YeM 00beM
MPOIYKTOB TUAPATALINH.

Kamunnsipusie nopsr: 10 aM — 100 MKM.

Onu 00ycroBiaeHbl U30BITKOM BOJbBI, IPUMEHEHHOM AJisi 3aTBOPEHUS LEMEHTa, T.e. TOM 4YacThiO
BOJIbI, KOTOpasi He U3pacXoA0Bajach IJs TUAPATAllMU U HE CBsi3aHa (PU3UYECKU B TEIEBBIX MOpax.
Teopetnueckn npu BI[ = 0,36 — 0,38 u npu mnosHOM ruaparanuu HE AOHKHO BO3HUKATh
KalWUIAPHBIX 1op. OOBIYHO TakWe MOpBI MPEACTABISAIOT W3 CEe0s MyCTOTHl HEYIOPSI0YEHHOU
(b opMBI, Yyepe3 HUX MPOUCXOUT MEPEHOC KUAKOHN (pa3bl B IEMEHTHOM KaMHE.

Bo3aymnasie nopel: 1 MkmM — 1 MM.

Orto Haubosiee KpyNHbIE MOPHI, BCTpEYaromMecss B HEMEHTHOM KaMHe, 4acTh M3 HUX BHUJHA
HEBOOPYKEHHBIM T71a30M. OOBIMHO OHM MIAPOOOpPa3HbIe, BOZHUKAIOT MPH 3aTBOPEHUU LIEMEHTHOM
CMECH B BOJIE U YACTHUYHO YAAJIAIOTCS C TOMOIIBIO0 aHTUBCIIEHUBaOLUX 100aBoK. Creyer uMeTh B
BUJTY, YTO AUCIIEPCHOHHBIE MOPOIIKH TOXKE MOTYT 00yCIaBINBaTh MOSBICHUE BO3IYIIHBIX MOP.
[Topsl, BBI3BaHHBIE HEIOCTATOYHBIM YIUIOTHEHUEM: Oojiee 1 MM.

OHM  WMEIT  HeNmpaBWIbHYIO  (GOpMY, BO3HHMKAIOT  W3-32  HAPYUICHUS  TEXHOJIOTHH
TUIPOU3OJISIIUOHHBIX PaboT.

KonnuecTBo reneBbIX mop B MUJUTHOHBI pa3 0oJjblle, yeM BO3IymIHbIX. [Ipu coctaBieHuun
pelenTyp TUAPOM3OJALMOHHBIX CMecell HeoO0XOoIuMo CBOAMTH K MUHMMyMy BIl, TemM cambiM
yMEHbINasg KOJMYECTBO KANMWJUIAPHBIX IMOp, W TNPUMEHATh AHTUBCIIEHUBATENM I yJaJICHUS
BO3/YIIHBIX MOP.

[IpoBoiHMKaMU BOJIBI MOTYT CIIYy>KHTh TPEIIMHBI B OTBEPAEBILEM pacTBope. MIX OCHOBHBIMU
MPUYMHAMU CTYy>KaT BHyTPEHHUE HAMPsDKCHUsS, BOSHUKAIOIINE U3-3a YCAIKU MOpTiaaHalneMenTa (00

ATOM moApoOHee B paznene 7.6), u3-3a HEPAaBHOMEPHOM TUApaTallMKM LIEMEHTA IO TOJIIHUHE CIOS
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TUAPOM3ONSAIUY, a TaKKe U3-3a HeNpaBUIIBLHOrO Toja0opa HamonHuTenel. Takue BHeUTHHE
dakTopbl, Kak HECTaOMJIBHOCTh METEOPOJIOTUYECKUX YCIOBMHA TpPH TBEPACHUM LIEMEHTA,
nedopmanisi OCHOBBI TOXKE TIOBBIIIAIOT PUCK 00pa30BaHMS TPEUIMH B TUAPOHU3OIISIIHH.

Pazymeercsi, 1eMeHTBl JOJDKHBI COJEpPKaTb MHUHHMYM KOMIIOHEHTOB, KOTOpBIE IpHU
TUAPATALMY LIEMEHTA U €r0 TBEPIACHUH NPEBPATATCSA B BOJIOPACTBOPUMBIE COEIUHEHMUSI.

Kpome CBOWCTB IIEMEHTa, PEIIAIOILYI0 POJb JUIsl JOCTHKEHHMS T€PMETHUYHOCTH HUIParOT
WHEpPTHHIC HAMOJHUTENU. BakeH HE TOJIBKO MHHEPAJOTHMYECKHH M (PPaKIMOHHBIA COCTaB, HO U
KOH(UTypalys YaCTHI] HallOJIHUTENEH, B TOM YHUCJIe OTCYTCTBHE B HUX KalMJUISPHBIX T1OD.

Hamnonuutenu He JOJKHBI COJlepKaTh BOJOPACTBOPUMBIX KOMIIOHEHTOB, HAIIPUMEDP, COJIEH
HIETTIOYHBIX METAIOB WM MarHus. VX Haludue MOBBIMAET TUAPOPUIBHOCTH PACTBOpA, BEAET K
pocty BII. Ilpm koHTakTe OTBEpAECBLIECH THAPOU3OJALUU C BOJOM NPOHUCXOIUT BHIMBIBAHUE
pPacTBOPUMBIX BEILECTB, YTO OTKpbIBaeT MyTh Boje. IIpu BrIOOpe HamodHHUTENEH pEeKOMEHAYETCs
MPOBEPSATh KX BOJOMNOIJIOIIEHHE M PAcTBOPUMOCTb B BOJAE, KaK HEWUTpaJIbHOM, Tak H
noauiesnoueHHoi. Ilocneanee CyniecTBEHHO, €CIM HAINOJHUTENIN COAEPXKAT XOTh U WMHEPTHHIE B
HENTpaJdbHOW cCpele, HO KHUCIbIE COCTABIISIONINE, KOTOPbIE MOTYT BCTYNHTh B PEAKIHIO
HeNTpaIn3auu co MIEeTOYHBIM LIEMEHTHBIM PACTBOPOM.

WuepTHbIE HAMOJHUTENU HE JOJDKHBI COJIEP)KaTh KOMIIOHEHTOB, MEHSIOIIUXCS B 00beMe
OpU KOHTAaKTe C BOJOH, Hampumep, HaOyxarommx B Boje. MckitoueHueM SIBISIOTCS T€ BUIbI
TUIPOU3OJISILIMOHHBIX CMECEH, B KOTOpPbHIE YMBIIUIEHHO BBOAMUTCS HEOONIBIIOE KOJIMYECTBO
paciupsonierocsi MaTepuana, Harnpumep, OEHTOHHWTOBOW IiHHBL. Ee 3agadya — Konbmaranus
oOpa3oBaBIIMXCs op 6e3 u3MeHeHus: 00beMa [IEeMEHTHOTO KaMHs, YTO CO3/1aeT AOMOIHUTEIbHYIO
nperpany BOJE.

CuTOBBIE XapaKTEPUCTUKW WHEPTHHIX HATIOJHHUTENEH IODKHBI 00ecreuyuBaTh BO3MOXKHO
Oosnee TUIOTHYIO ynakoBKy. Hamboree pacnpocTpaHEeHHBIM HAINOJHUTEIEM SIBISIETCS OTMBITHIM
KBapIeBbli necok KpymHocThio 70 0,3 — 0,4 MM. Ero ¢gpakinoHHBI COCTaB JTOKEH OBITh Kak
MOKHO OoJiee paBHOMEPHBIM, T.€. YaCTHBIE OCTATKH MO (PAKIMAM, KPATHBIM JECATHIM JIOJISIM MM,
JIOJDKHBI OBITH TIPUMEPHO OAMHAKOBBIMU. Ecnmu orcytcTByeT ¢pakums Tonbiie 0,1 MM, TO 3TOT
HEJIOCTaTOK KOMIIEHCUPYIOT J100aBKOM MpamMOpHOW WM HM3BECTHSAKOBOM Myku. llonezeH BBoA
HaIOJIHUTENICH TIJIaCTUHYATOW (OPMBI, HANpuUMep, MOJOTOW CJIOJbI, W JUHEHHOH (OpPMBHI,
HalpuMep, BOJOKOH LIEJUIIONIO3bl. [lociaeHne NONONHUTENBHO apMUPYIOT MacCy, YMEHbIIAs PUCK
oOpa3oBaHusi TpewuH. [lng pemeHus creuuanbHBIX 3aJad MOTYT HPUMEHATHCI U Jpyrue
HanonHuTenu. Hampumep, TpaccoBas Myka (TOpHas Mopojaa TpyHNbl BYJIKAHUYECKUX TY(QOB),
coJieprkalas JerKOpacTBOPUMYIO KPEMHHEBYIO KUCIIOTY, MPUIAET IIEMEHTY CIIOCOOHOCTh TBEPAETh

0 BOJOM.
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['uapousonupyromme CcMecH [OJDKHBI COAepk aTh JOCTATOYHO OOJNBIIOE KOJUYECTBO
BSDKYIIUX — KakK IIEMEHTa, TaK M TOJUMEpOB, T.K. OHU BBIMOJHSIOT JOMNOJHUTEIBHYIO 3a7ady —
M30JIMPYIOT KaulsipHble MOpbl. COOTHOLIEHUE LEMEHTA U MOJIMMEPHOTO BSKYILLErO ONpEeIIseT
KECTKOCTh KOHEYHOro mpoaykra. Yem Oosnblne [ois IIEMEHTa, TeM TBEpP)XKE U JKECTde
TUAPOU30JISLUOHHOE TOKPBITUE, XOTS MPU 3TOM IMOBBIIIAETCS MOPO30CTOMKOCTh. C yBEIUYEHUEM
KOJIMYECTBA JAUCHEPCHUOHHOIO MOPOLIKA YBEIWYMBAETCA 3JIACTUYHOCTb, HO JO ONPEIEIECHHOTO
npenena — 10 5 — 8 % k Becy cyxoi cmecu. [Ipu Ooublieii 103UpPOBKE HAYMHAET CKA3bIBATHCS
JKECTKOCTh IUJICHKH TIOJMBHHUJIOBOTO CIUPTa, MPUMEHSEMOrO0 B TIOPOIMIKaX B KadeCTBE
AQHTUKOAryJIAHTA. J(eWCTBUTENBHO 3JACTUYHBIE TOKPBITUS MOYKHO CO3/1aTh, €CJIM HCHOJb30BaTh
JIBYXKOMIIOHEHTHYIO cuctemy. [lepBblii KOMIIOHEHT, IEMEHTCOAEp Kallasi cyXas CMECh CO BCEMHU
nobaBKaMH, 3aTBOPSAETCS Ha CTPOMIUIONIAJKE BO BTOPOM KOMIIOHEHTE —  pa30aBieHHOU
MTOJINMEPHOM AUCTIEPCHH.

N3 XMMUYECKNX KOMIIOHEHTOB, UCIIOJIb3YEMBIX B PELENTYPAaX T'MAPOU30JIUPYIOIINX CMECEH,
BOXHYIO pOJb HWrparoT dAGUpHl  [EUIION03bl, d3(upel  Kpaxmana, aHTUBCIICHUBATENH,
TUKCOTPONUPYIOUINE WIN pazKIKarolue A00aBKH (B 3aBUCUMOCTH OT TOTO, BEPTUKAJIbHAS WM
TOPU30HTAJIbHAS MOBEPXHOCTh JOJDKHA OBITh 3aM30JMPOBaHA), 3aMEAJIUTENM WIM YCKOPUTEIH
TBepAeHud. Papxipkaronue 100aBKU MPUMEHSIOT U Ui cHIbKeHus: BLI, 4To HECKOIbKO yMEHbIIAeT
(UKCUPYIOILYIO CTIOCOOHOCTH PacTBOPa, HO CIIOCOOCTBYET MOBBIIICHUIO MEXaHUYECKOM MPOYHOCTH.
Ecnu ruznpon3onupyonyii Mateprain A0KEH JJINTENbHOE BPEMs I HETPEPHIBHO HAXOJIUTHCS B
KOHTaKT€ C BOJOW, TO HEOOXOJMMO HCIIOIh30BaTh ruapodoOu3upyromme m00aBKU, HampuMmep,
KOMOHMHAIIMIO 0JieaTa HAaTPuUs CO CTeapaToM IIMHKA, KAJIbIIUS WIH MarHusl.

[IpumepHbie peuenTypbl MPOCTBIX OJHO- WU JBYXKOMIOHEHTHBIX T'HAPOU3OISIUOHHBIX
cMeceld C OTHOCHTEIBbHO HEOOJBIIMM KOJIMYECTBOM IIEMEHTa MOTYT BBIMJIAJAETH CIEAYIOIINM

obpazoM:

OIHOKOMITOHEHTHAs THAPOU30JIUPYIOLIAsi CMECh (JIaCTUYHAS).

Cmech MUHEpaJIbHBIX KOMIIOHEHTOB Becosbie yactu
[TopTnanaueMeHT 15
KgBapuessiii necok 0,1 — 0,4 mm 45 — 60

JlobGaBku
MeTHUIruapOKCUITHIIIEIUTION03a 0,05 -0,1
JrcnepCcuoHHbIN TOPOLIOK 25-40

AHTUBCIIEHUBATENb (IOPOIIOK) 0,15-0,25
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FepMCTI/BI/IpYIOH_IaH CMECh IJIs1 BHYTPCHHHUX pa60T MOXCT HCIOJIB30BAaThCA M KakK

AJIbTCPHATHBA TCPMETUKAM JJIA TIJIMTKH.

JIByXKOMIIOHEHTHAs THAPOU3OIHPYIONIAs CMECh (27IaCTHIHAS ).

CMech MUHEPAJIBHBIX KOMIIOHEHTOB BecoBbie yactu
[Toptnanauement (Mmapku He HUKE 500) 25-30
KBapuessiii necok 0,1 — 0,3 mm 60 — 65
TpaccoBas myka < 0,1 Mmm 5-10

JloGaBku
MeTUaruIpoKCUI TUIEIITION03a 0,1-0,12
CynieppazKuxuTenb 1-1,5
['unpododbuszatop (cTeapar / onear) 0,15-0,2

1-b1ii KOMITIOHEHT (CyXasi CMECh) = BBILICIIPUBEICHHAS PELENITYpa.
2-0 KOMIIOHEHT (KHJIKOCTh) = IUCIIEPCHUs, HAIIPUMED, aKPHIIaTHAS.
Cwmemenue: 4 yactu 1-ro komrnoHeHTta ¢ 1 — 2 yacTsiMu 2-Tr0 KOMIIOHEHTa, BOJAa 10 MOJIyYEHHUS

TpeOyemMoli KOHCUCTEHIIUH.

[IpuBenennble  penenTypbl  JAIOT  NOPEICTABICHHE O  NPOCTEHINIUX  BHUIAX
TUAPOU3OJSIIUOHHBIX  cMeceil. JIig  TNOBBIIIEHHS  KauecTBa  PEKOMEHIYeTCs  BBEJCHHE
JIOTIOTHUTEIbHBIX 100aBOK:

* [ IMHO3eMUCTHIN HEMEHT JJIsl KOMIIEHCAIMU YCaIKU NOPTIaHALIEMEHTA,
e HamosHWTENW TMJIACTUHYATOM W JIMHEWHOW KOH(UTYpalMy I YIUIOTHEHUS YIaKOBKH

TBEPJIbIX YaCTHII,

e Ddup kpaxmana A yMEHbIIECHUS JIUIIKOCTH MAacChl K MHCTPYMEHTY,
» JlucnepraTop, €Cii Macca CKJIOHHA K KOMKOBAHHIO IIPU 3aTBOPEHUU B BOJIE.

HopmaTtuBHbie TpeOoBaHMs MO KadyeCTBY BOJHOIUCIEPCHOHHBIX THIPOU3OJISIITIOHHBIX
cMeceld Ha IIEMEHTHO-TIOJIMMEPHOW OCHOBE OTCYTCTBYIOT. [l03TOMy W3roTOBHUTENH BIIpaBe
3aKJIaJpIBaTh B TEXHUYECKHUE YCIOBUS COOCTBEHHBIE TMapaMeTphl, KOTOpbIE OTBeYaan Obl
TEXHUYECKUM TOTPEOHOCTSIM pBIHKA. I OLIEHKM KayecTBa W, YACTUYHO, JUISI OTEPATUBHOTO
BBIXOJIHOTO KOHTPOJISI MOXHO IOPEKOMEHIOBATh OMNpPEIEICHUE CIEAYIONIMX IOKa3zaTenen
TUAPOU3OJISIINOHHBIX CMECEH:

* Pacxoj BOJbI JJ1s1 3aTBOPEHUS ISl TOCTUKEHUSI TPUEMIIEMOM KOHCUCTEHIIUH,
* Bogoyzaepxuparouiue CBONCTBA, OTKPBHITOE BpEMS,
* Bopgomnornomenue,

* HpOHI/IL[aeMOCTB IJI1 BOOSIHOT O I1apa,
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e T'ugpousonupyromue cBoicTBa — JaBieHUE CTOJ0a BOABI, IIPU KOTOPOM uepe3 olOpasell
TOJILIMHOM 2 MM BOJA HE IPOCAa4YMBAETCA B T€YEHHE | CyTOK,
e Anresus K IpOrpyHTOBaHHOMY OETOHHOMY OCHOBAHHIO,
e Hanuuwme ocraTtka Ha CUTE, COOTBETCTBYIOIIEM MAKCUMAJIBHO JOIIyCTUMOMY Pa3Mepy 3€pHa,
e  CrpyKTypa OBEPXHOCTH.
Beimyckaemble B CHI' ruzpou3onsiliuoHHBIE CMECH TMO3BOJIAIOT CO3/1aBaTh OECIIOBHBIE

MOKPBITHUS, 00€CIIeUnBaIOIIe BOJIOHETIPOHUIIAEMOCTh pU Harope 10 70 M BoJAsSHOTO cTOI0A.

Bo BTOpOﬁ JaCTu CEMHHApa Mbl ITIO3HAKOMUM Bac ¢ ACCOPTUMCHTOM ,I[O6aBOK AJIL CCC, KOTOPBIC

npeanaraet komnanus ETC-Kues.



