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HeaunHTerpartop (OT ges... n nar. integer — Lenbi) — CTepXxHeBas Apoburka, MaluvHa Anst Menkoro gpobneHus.
CocTouT 13 ABYX BpallaloLWMXCsi B MPOTUBOMNONOXHbLIE CTOPOHbI POTOPOB (KOP3WH), HAacaXXeHHbIX Ha
OTAEerbHbIE COOCHbIE Barbl U 3aKITHOYEHHbIX B KOXYX. Ha Anckax poTopoB MO KOHLEHTPUYECKUM OKPYXKHOCTSIM
pacnornoxeHbl 2-4 psga nanbues (0un, 61uyen) 1.0, YTO KaXKabl psg 04HOro poTopa CBOGOAHO BXOAUT MeXay

ABYMS psijiaMu Apyroro.

OcoGeHHOCTb AesuHTerpaTopa — XopoLlee nepeMellBaHe smens4aemMoro matepuana, 4to nHoraa
MCNonb3yeTcs B TeXHOMNOMMYECKMX Liensax (HanpumMep, NpuroToBIieHNe YronbHOM WNXThl Nepe KOKCOBaHUEM).

CMECUTEJIbHbIE OESUHTEIPATOPDI

1.CYXUE CTPOUTEJNIbHbLIE CMECHU

CErogHA

B HacTOslLlee BpemMs MpOM3BOACTBO Cy-
XWX CTPOMUTENbHbLIX CMECeN B Hallen cTpaHe
ABNSETCH OOHMM M3 Hauboriee WHTEHCUBHO
pa3BUBAIOLLMXCS HanpaBneHU CTPOUTENbHOW
MHAyCcTpun. HameTuBLLEeCcsl B KOHUE AEBSHO-
CTbIX FOAOB YyBenuyeHve Oo6GbEMOB BbiMycka
NPOAYKUMU Ha CYLLECTBYIOLLMX MPEeAnpUaTUsX,
a TaKke co3gaHue HOBbIX 3aBOAOB HE TOMbKO
He yTpaTuno CBOEW NO3UTUBHON AUHAMMKM, HO
1 NpoJOoIKaeT C KaxablM roAoM yBenMuMBaThb-
cs. VIMeHHO B Halm AHN MOAMMULIMPOBAHHbIE
CyXMe CMecU CMOXHOro COCTaBa: LUMaKMeBKM,
BblpaBHMBaOLLME CMEeCH, Kneu BbICOKOW cTe-
neHn dwukcauum u T.4. nonyyarT Bce Gonee
LLIMPOKOE pacnpoCTpaHeHWe B CTPOUTENbCTBE.
CerogHs NpOM3BOACTBO CyXMX CMecel SBNsieT-
Cs1 HE TOMbKO OQHNM U3 KPYMHENLLNX CErMEHTOB
CTPOUTENBLHOIO PbIHKA, HO U cBoeobpasHon nc-
nblTatensHon 6a3oi, rae nepcnekTuBHble pas-
paboTkn Kak B 06NacTu CTPOUTENbHOM XMMUU,
TaK 1 creumanbHOro TeEXHonorm4eckoro obopy-
[0BaHWs NoABepratoTcsi CaMoli Cepbe3HON Npo-
Bepke n anpobauun.

Ha koHey 2006 roga npov3BOACTBO CYXMX
cTpouTenbHbIX cMecen B Poccuiickon depe-
paumm coctaBuno 6onee 840 TbiCAY TOHH, UNK
okono 5% ot Bcero obbema Mcnonb3yembix B
cTpouTenbcTBe pacTtBopoB. OpueHTMpysACh Ha
ONbIT 3anagHbIX NPOM3BOANTENEN aHaNOrMYHON
npoayKumu, korga o6beMbI UCMOMb30BaHUS Cy-
XWX CMecel B pasBUTbIX CTpaHax COCTaBMSOT
Ao 50% oT BbiNycka pacTBOPOB, MOXHO MpoO-
rHO3MpPOBaTb AanbHENLLNA POCT NPOU3BOACTBA
cyxux cmecel. [Npn aToM HameTMBLUAACA TeH-
OEeHUMs1 MOBCEMECTHOTO 3aMeLleHuss MMnopTa
HaLMoHanbHON NpoAyKUMEn, HECOMHEHHO, By-
et pa3suBaTbcs. BmecTe ¢ Tem, nepBocTenex-
HOW 3aJader Ans OTeYECTBEHHbIX NPOU3BOAM-
Tenen Cyxmx CTPOUTENbHbIX CMecel siBnsieTcs
He TOMbKO YyBenuMyeHne OObeMOB MPOM3BOA-
CTBa, HO U yny4lleHne KayecTBa BbiMyCKaeMomn
NPOAYKUMU C pacLUMPEeHVEM acCopTUMEHTa u
noBbILeHeM 3dPEKTUBHOCTM UCNONb30BaHNS
MoamncuumpyoLmnmx 4obaBok B cocTaBax CTpou-
TEmNbHbIX CMECe.

OCHOBHbIMM ~ MpoLeccaMn  TEXHONo-
rM4ecKom LEenoYkM MpOM3BOACTBA CYXMX
CTPOMUTENbHBIX CMECel, OKa3blBalLMX Cy-
LLleCTBEHHOE BIMUSIHNE Ha UX 3KCNnyaTaLWoH-
Hble XapakTepucTuKK, sIBMSeTCA MOAroToBKa
CblpbeBbIX KOMMOHEHTOB, WX [03UpOBaHWeE
N CcMeluMBaHWe, pacnpegeneHune marnbix

XUMUYECKNX ,D,OGaBOK N NpemMmnKcoBs B OCHOB-
HoM macce npogykta. OgHOpoAHOCTL MaTe-
pruana siBnsieTcs ocHoBoW TpebyemMoro kaye-
CTBa COBPEMEHHbIX CTPOUTESbHbIX cMecen.
OT TOro, HacKoNbKO PaBHOMEPHO OTAENbHbIE
KOMMOHEeHTbI 6yayT pacnpeferneHbl B OCHOB-
HOM obbeme CcMecH, Hanpsmyl 3aBuUCAT
3KCMMyaTaluMOHHbIE XapaKTepUCTMKM Mony-
Yaemoro npogykTa. [Jaxe Hebonblioe OT-
KITOHEeHUe coaepxXaHna manbix ﬂOGaBOK, Bbl-
3BaHHOE MMOXMM UX pacrnpeneneHnem, MoxeT
HeraTUBHO CKa3aTbCsi Kak Ha PU3NKO-MexaHm-
YeCKUX, TaK U Ha TEXHUKO-3KCNJTyaTauMOHHbIX
CBOWCTBax CMeCHU.

MNIMeHHO Mo 3TUM NpUYMHaM CMeCUTENbHbIN
y3en no npaey cuuTaeTcs Hambonee OTBET-
CTBEHHbIM Y4aCTKOM 3aBOAA MO MPOW3BOACTBY
CyXMX CTpouTerbHbIX cmeceil. COOTBETCTBEH-
HO, BbIGOp cMecuTenbHOro obopyaoBaHus siB-
NSETCS BAXKHENLUMM LLIAroM Ha nyTu NonyyYeHus
BbICOKOKa4€CTBEHHOrO NPOAYyKTa.

2. NOKA3ATENM OQgHOPOOHOCTHU

CMECHU - 3BABUCUMOCTb OT CTEMNEHU

3HEPIFETUYECKOIO BO3OENCTBUA

CerogHs cMeLUMBaHWE CbINy4ynx Matepua-
noB npeBpaTturiocb B 0cobyto oTpacrnb TEXHO-
NOTNYECKMX 3HAHWUW, KOTOpble OCHOBbLIBAKTCA
Ha MexaHU4Yeckux npoueccax, Lenu KOTOpbIX
— obecneunTb MakcMMarbHO BbICOKYIO CTENEHb
COBMELLEHUSI OTAEMbHbIX KOMMOHEHTOB B KO-
HEYHOM npoayKTe unm cmecu. MNpy 3ToM OCHOB-
HbIM  KpuTepueM, onpegenswowmMm addek-
TUBHOCTb CMECMUTENbHOro arperata, MOMUMO
nokasatenen ogHOPOAHOCTU CMECHU, SIBNSIETCSH
pacxop aHeprumn, HeobxoaMMow ANst Nony4YeHns
npogykta TpebyeMoro ypoBHSi COBMELLEHUS
KOMMOHEHTOB. MakcumMarnbHbIi  3KOHOMUYe-
CKMN 3pdheKT OT MCMNONb30BaHUS CMEecUTEmNb-
Horo obopynoBaHUsi [OCTUraeTCs TOMbKO Mpwu
NpaBUINIbHOM COYETaHWM TaKMX MNapaMeTpoB
06paboTkn maTepuanoB, Kak WMHTEHCUBHOCTb
BO3AEVCTBMSA paboynx OpraHoB, ONTUMAaribHOW
3HEeproHanpsKeHHOCTU NpoLecca CMeLLNBaHNS
M rpaHyroMeTpuM4ecKkoro coctaBa Wcnonb3aye-
MbIX KOMMOHEHTOB.

MHorouucneHHble nabopaTopHble wuccre-
[OBaHWs, a Takke NPOW3BOACTBEHHAS NPaKTu-
Ka ybeauTenbHO OOKa3blBalT, YTO OCHOBHbIE
DU3UKO-XUMUYECKME NPOLIECCHl € yyacTuem
OTAENbHBIX KOMMOHEHTOB MpOTEKalT TEM WH-
TEHCUBHEN W MOMHeN, YeM Bbille MoKasaTenu
OQHOPOAHOCTU cMecu. A PeKT OT UCMonb3o-
BaHWUSA XUMMYeckux A06aBOK B MPOM3BOACTBE

CYXMX CTPOUTESbHBIX CMECeN TakkKe Hanpsmyio
3aBWCUT OT TOTO, HAcKONMbKO PaBHOMEPHO 3TU
nobaBkn pacnpegeneHbl B OCHOBHOM obbeme
npogykTa.

YunTbiBas BblleckasaHHoe, obLuee cTpem-
NeHNe K YBENMUYEHWIO CTEMeHn COBMeLLEHUA
OTAErnbHbIX KOMMOHEHTOB CMECW CTaHOBUTCH
BMosiHe NOoHATHO. OfHaKo MonyyYeHne roMoreH-
HbIX CMecel, — NPOoLIecC JOCTaTOMHO AOPOrow,
Tpebyolnii, npexae BCero, BbICOKMX 3aTpar
3HEprun, NO3TOMY B COBPEMEHHbIX TEXHOMNOry-
SIX 3a4aCTyi0 BbIOUpaeTcs He onTuManbHas cTe-
neHb COBMELLIEHNS KOMMOHEHTOB, @ BCEro NuLlb
MWHMManbHO [OCTaToO4HAasA WNKM NpakTU4ecku
AOCTMXKMMAs MPU UCMONb30BaHUN CMECUTESb-
HbIX arperaTtoB «KNaCcCU4ECKOM» KOHCTPYKLIMMA.

CerofHsa nonyyeHune HeEKOTOPbIX BWUAOB
maTtepuanoB CTPOUTENBHOrO Ha3HaYeHns He-
BO3MOXHO 6€3 Mcnonb3oBaHWUs CMeCcUTerb-
Horo o6opynoBaHusi, cnocobHoro o6ecnevnTb
HeobX0AUMBIN ypOBEHb OAHOPOAHOCTU CMe-
cu. B cocTaBbl Cyxux CTPOUTENbHBLIX CMecei
BXOAWT 6OMbLUON aCCOPTUMEHT KOMMOHEHTOB,
npu 3TOM Lienbli pAa COCTaBNAOLNX BBOANUT-
cs B Manowm konuyectse (0,05-0,5 %), ogHako
UX BNUsiHne Ha popmMmpoBaHme CBOWCTB pac-
TBOPHbIX CMeCell 1 pacTBOPOB Ype3BblHaiHO
BENUKO.

B 1o Bpemsi, korga cocTaBbl CTPOWUTESNb-
HbIX CMecCel MOCTOSHHO YCIOXHSAOTCH, CO-
OTBETCTBEHHO MOBbILWATCA W TpeboBaHus,
npeabsBnsieMble K cMecuTensHoMy obopyaosa-
HUt0. 3a4acTylo To, 4TO eLle BYepa obecneymnsa-
no Tpebyemblii ypoBEHb OAHOPOAHOCTUN CMECH,
CerofHsi ABMSIETCH Cepbe3HbIM MNpensTcTBUEM
Ha NyTV NOMyYeHNsi KOHKYPEHTOCNOCOBHOW Npo-
OYKUMN COBPEMEHHOTO YPOBHS KavecTBa.

3avactylo cmecutensHoe obopyaoBaHue,
UCMONb3yeMoe Ha OTeYeCTBEHHbIX 3aBoAax no
MPOM3BOACTBY CYXUX CTPOUTEMbHBLIX CMECEeW,
He B MOMHOW Mepe OTBEYaeT BO3pacTaloLUM
TpeboBaHNAM K OOHOPOAHOCTW MOMy4aemoro
npopykTa. HegocraTtouHas TexHu4eckasi Boopy-
XKEHHOCTb NpeanpuaTUin, ManodddeKTUBHbIE
N rPOMO3aKNE TEXHOMOTMYEeCcKne CXeMbl Npous-
BOZCTBA, YaCTO He MO3BONsAT obecnevntb Co-
BPEMEeHHbIN YPOBEHb KayecTBa W, YTO 0COBEHHO
BaXXHO, CTabMNMbHOCTb 3a4aHHbIX XapakTepu-
CTVK CTPOMTEMbHBIX CMECEW CIIOXHOro cocTa-
Ba. [lpnM3HaBasa orpomHoe 3HayeHue Haubonee
BaXXHOWN TEXHOMOMMYECKOMN onepaLmn, 8 UMEHHO,
CMELUMBAHNIO KOMTOHEHTOB, Heobxogumo OT-
MeTUTb, YTO obopydoBaHWe, npefHa3HaYeHHoe
ANA Npou3BOACTBa CMECEN BbICOKOrO YPOBHS
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COBMELLEHNS KOMMOHEHTOB, Ha OTEYECTBEHHbIX
NPeanpUsTUSX UCNONb3YETCS AOCTAaTOMHO PEAKO.

BmecrTe ¢ Tem, B nocrnegHee BpeMsi NpakTu-
YecKu BO BCEX OTpacrsix TEXHOMOMMYECKMX 3Ha-
HUI puKCMpyeTca cTorkasa TeHAeHUMs K bonee
rny6okoi nepepaboTke CbipbeBbIX MaTepuanos
C Lenbio MOBbLILIEHUS WX MONEe3HbIX CBOWCTB,
yBenuueHnsi 3peKTMBHOCTN MCNOMb30BaHNS
CMeLLaHHbIX KOMMOHEHTOB B COCTaBax CMecen,
a TakkKe yCUINeHusi CTeneHn BO3aencTBUS XUMU-
Yecknx JobaBoK-MOANMDUNKATOPOB.

WccnenoBaHusi, NOCBSILLEHHbIE MOBbILLE-
HWIO OOHOPOAHOCTU MHOTOKOMIMOHEHTHbBIX CMe-
cel, NPOBOAMBLLMECS KaK B HalLLEWn CTpaHe, Tak
1 3a pybexxoM, MO3BOMSIOT COCTaBUTbL ObLuee
npeacTaBneHve O npoueccax, BAUSIOWUX Ha
OCHOBHbIE€ (PU3MKO-XMMUYECKME U TEXHOMOrU-
Yeckune CBOMCTBA CMELUMBAEMbIX MaTepuarnos.
Ha ocHoBaHuM Hay4HbIX paboT U MHOroneTHemn
NPOW3BOACTBEHHON MPAKTUKN, CErOAHS MOXHO
C YBEPEHHOCTbIO CKa3aTb, YTO YBENUYEHNE CTe-
NeHN COBMELLIEHNSI KOMMOHEHTOB CMECH, MOBbI-
LIEHNe OOHOPOOHOCTU, CHIDKEHME 3HEpreTnde-
CKUX W 3KCMMyaTauMOHHbIX 3aTpaT MoryT AaTb
nuwb cnocobbl, obecneyvBaioe BbICOKYHO
VMHTEHCUBHOCTb 3HEPreTU4ecKUX BO3AENCTBUN
Ha CMeLUVMBaEMbIE KOMMOHEHTI.

OpHako cMmecuTenbHoe obopyaoBaHue,
TPaauLMOHHO MCMOMNb3yeMoe B MPOU3BOACTBE
CYXMX CTPOUTEMbHbBIX CMECEN, 3a4acTyH NOnpo-
CTY He B COCTOSIHUM 0B6ecneynTb ONTUMarnbHbIN
YPOBEHb OAHOPOAHOCTU CMECH.

B cnoxwuBlencs cuTyaumu, korga cylle-
cTBylOLLee TexHonornyeckoe obopyaoBaHue,

HMHESHEQHO-TEXHONOTMYBCKOE NOAPAILEHEHWE

Kak n cama peanudyemasl UMW Mopeflb CMe-
LMBaHNA NPaKTU4YeCKMU NOJNTHOCTbLIO ncHepnanu
BO3MOXHOCTW AanbHENLwero yrnyylieHus, oco-
Oylo onmacHoCTb NpeAcTaBnseT pacnpocTpa-
HeHHoe 3abnyxaeHue, 4TO AOCTUrHYTbIN ypo-
BEHb OJHOPOAHOCTU CMECU ABNSAETCS BMOMHe
[OCTaToOMHbIM U JanbHenllee ero nosblleHne
3KOHOMUYECKM HeuenecoobpasHo. [lMpu aTom
3abbiBaeTcs TOT PakT, YTO NPOM3BOACTBEHHAs
npaKkTuka Mony4eHns CMecein BbICOKOro YpoB-
HS1 OHOPOAHOCTM 3a4acTyl0 OCTaHaBNMBaeTCs
MMEHHO Ha rpaHy 3KOHOMMWYHOCTW, OBYCnoB-
NEHHOW caMuM TUMOM MPVMEHSEMOrO CMecw-
TenbHoro obopyaoBaHus.

B npon3BoacTBe Cyxux CTpoUTENbHbIX CMe-
celi BO3MOXHOCTM MOMyYeHns MaTeprarnos Bbl-
COKOro ypoBHA COBMELLUEHNA KOMMNOHEHTOB UC-
NoMb3yTCH AOCTAaTOMHO PedKo BOBCE He U3-3a
TOrO, YTO OHW HE YNy4LUIaloT CBOWCTBA KOHEYHOTO
NpoayKTa, a TONbKO NOTOMY, YTO NPU UCMOMb30-
BaHWUN KNACCUYECKUX» CXEM NepemeLLnBaHus
nyylime pesynbTaTbl HE MOKPbLIBAOT PACXOA0B
Ha nonyyeHune 6onee oQHOPOAHON CMECH.

B TO e Bpems npumeHeHve cmecutenen-
WHTEHCUMKATOPOB B MPOU3BOACTBE  CyXMX
cMeceln nossonset obecneuntb ONTUManbHbI
YPOBEHb MEXaHWU4YeCKOro Harpy>XeHusi cmeLuu-
BaeMbIX MaTepuarnioB W OTKPbIBaeT MOUCTU-
He HeBMAaHHble BO3MOXHOCTM nepepaboTku
CbIPbEBbIX KOMMOHEHTOB PasnU4HOro MNpowc-
XOXAEHWS, CHUXEHWS pacxoda BsHKYLIMX Be-
LecTB, SKOHOMUN XUMUNYECKNX D,OGaBOK n T.Aa.
CmecuTenu BbICOKOTO YPOBHSI 9HEPreTU4eCKoro
BO3JEVICTBUSbl MO3BOMSAT COBEPLUEHHO MO-

TEXIPUGOP

HEHA/KAYECTBO/CEPBUC

MexaHoaKTMBAUWA LIEMEHTA

MpowaeoAcTEBO MUHEpankHLIX aobaBok
MepepaboTka TEXHOrEHHbIX OTX000B
MNponaeoacTeo BLICOKOOAWCNEPCHLIX MaTepuanoe

Knaccudurauus

s [EXMNPHBOF=

HOBOMY B3ITSIHYTb HA OCHOBHbIE TEXHOMOIMYe-
Ckue nepegernbl B MPOM3BOACTBE COBPEMEHHbIX
mMaTepuanoB CTPOUTENbHOIO Ha3HayeHusi, ne-
pPeCMOTPETb He TOMbKO YCTOSIBLUYKOCH MPaKTy-
Ky MCMOSb30BaHUS XUMUYECKUX [06aBOK, HO 1
CYLLECTBEHHO pacLUMPUTbL OCHOBHOW accopTu-
MEHT CMeLLNBaeMbIX MaTepuaros.

Tak npyMeHeHne cmecuTenen-nHTeHcndgm-
KaTopoB MO3BOMSIET MPOBOAUTL OAHOBPEMEH-
Hylo 06paboTky OOonbLIOro unucna CbipbeBbIX
KOMMOHEHTOB HE3aBMCUMO OT MX KOSIMYECTBEH-
HOFO U Ka4YeCTBEHHOTO COOTHOLUEHUS!, NPOY-
HOCTW, MMOTHOCTU W BNAXHOCTU. WHTeHcuB-
HOe MepemeLuMBaHMEe B 3HEProHanpsiKeHHbIX
CMecUTENbHbIX arperatax Takke oka3blBaeT
NONOXUTENbHOE BNUsIHWE Ha 3(EKTUBHOCTb
MCMONb30BaHNA MOANMULMPYHOLLMX KOMMOHEH-
TOB CTPOUTENbHBIX CMECelN, COOTBETCTBEHHO,
3 EKT OT MX NPUMEHEHUSI MOXET ObITb 3Ha4N-
TENbHO ycureH nytemMm o6beanHEHNUsST BO3MOX-
HocTeln Mognduumpyowmx 4obaBok ¢ npemmy-
LLlecTBaMU opurnHanbHoro cnocoba obpabotku
NOpPOLLKOOGPa3HbIX BELLECTB.

B npousBoacTBE CyXmx CTpPOMTENbHbIX
cMecell C NMPUMEHEHWEM CMecuTenen-uHTEH-
CMNKaTOPOB IKOHOMUS XMMUYECKUX [0O6aBOK
pocturaet 25-40%, a B OTAEMbHbIX Cry4asx
50-70%. [Mpv [oOCTaTOMHO BbLICOKOM YPOBHE
3HepreTnyYeckoro BO3OEeNCTBUS NMpU CMeLLMBa-
HUM 3HAYUTENBHO CHIDKAETCS pacxod LueMeHTa
B LUTYKaTYPHbIX CMECSX W LUnakneBKax, Kapam-
HamnbHO yny4llaeTcs KayecTBO pacnpenene-
HUS apMupyoLwein ubpbl B OCHOBHON Macce
npoaykra. »
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BHICCEOQMCTH POHkE NOPOWKCE W BXTHBSLHA EMEHTA. Bacutuy BHEMaFHG
NPASCTARNMHE KAK OT BN TEHONCMSBCKIN BIFHNLIL, T W Oy NEH b
ECMAREKCH BRICOKD yPOBHA OTOSHOCTH, NOSSONAKILISE [BUATE 3805
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cEfHm -BEHIIEF“

cEpsi “MONOT™

mwnz: Asoanma 6A; Tea: B 626-T9-10, 626-93-07, 8 658-62-41;
“'ﬂ""mmm"' o nm“mﬁﬂmmmﬂm



Mcnonb3oBaHne cpeactB M MeETOOOB MH-
TEHCUBHOIO CMELUMBaHWS NO3BOSSIET CEPbE3HO
nepecMoTpeTb OCHOBHbIE peLenTypbl Moandu-
LIMPOBaHHbIX CTPOMUTENbHbIX CMECEN U TEXHO-
TIOrU0 MX NPOW3BOACTBA, MPU 3TOM YCUIEHWE
CTEMNeHn BO3OENCTBUS XUMUYECKUX A06aBOK
Ha (PU3NKO-MEXaHUYeCcKMe 1 TEXHONOrnyeckme
napamMeTpbl NPUroTaBNMBaEMbIX CTPOUTENbHbIX
CMecel NpUMBOAUT K 3HAYMTENbHOW 3KOHOMUM
[OPOroCTOSILLIMX KOMMOHEHTOB.

C y4yeToM BbILLEN3NOXEHHOIO BO3HUKAET
BOMNPOC, SIBMSAETCS NN paLMoHanbHOM Kak cama
peanu3dyemasi CcerogHs MoAenb nepemeLln-
BaHWsl, Tak U CMecuTenbHoe o06opyaoBaHue
«KIaccu4yeckom» KOHCTPYKUUK, MpUMeHsieMoe
B MNPOU3BOACTBE CYyXUX CTPOUTEMbHbLIX CMe-
cen? MmetloT nu nepcnekTuBbl AanbHenwwero
pasBUTUS MeTOAbl NOBbLILLEHUSI CTEMEHU OOHO-
POAHOCTM CMECU, OCHOBAaHHbIE Ha MpUHLMNax
YBENUYEHNST UHTEHCUBHOCTU 3HEPreTU4ECKUX
BO34ENCTBUIN?

[lencTBATENBHO NM NPOLECC COBEPLUEH-
CTBOBAHUSI KOHCTPYKLMM CMECUTENEeN LuKnnye-
CKOro AenCTBMS MyTEM WX OCHaLLEHUst JOMon-
HUTENbHBIMU MEXaHWYECKUMY YCTPOUCTBaMU,
ynyylaoLwWwyMn — pacrnpegerneHue  otaernbHbIX
KOMMOHEHTOB, ABMSETCSA NPOrpeccunBHbIM? nn
nprembl 1 cnocobbl NOBbILLIEHUSA OO4HOPOAHOCTH
CMecH, Takue Kak MHOrocTyrieHyaToe nepeme-
LuMBaHue, BUbponepemMeLLBaHve, yBenmyeHme
BpEMEHW NepemMeLlBaHusi, BBEAeHVEe B COCTaB
KOHCTPYKLMM MHTEHCUUKATOPOB CMELLMBAHUS
(mnearnomepatopoB) — 3TO BCErO NMULLb MOMbIT-
KN YBENUYUTb CTENEHb SHEPreTUYecKoro BO3-
OENCTBMSA, a 3HauuT, U caenaTb BO3MOXHbIM
AanbHenwee wucnonb3oBaHve obopyaoBaHus
«KMacCcuM4ecknx» CXeM MnepemMelUmBaHna ans
nonyyYeHusi cmecen He0bxoaAMMOro YPOBHSI CO-
BMELLEHUSI KOMMOHEHTOB?

Ho ecnu paxe HesHauyuTenbHOE MOBbI-
LUEHWE NNHENHON CKOPOCTU paboynx opraHoB
CMecuTens CrocoBGHO 3HAYUTENBbHO WM3MEHUTb
CTeneHb JHEepreTMYeckoro BO3OEWCTBUS Ha
CMeLlnBaeMble KOMMOHEHTbI, MOBbICUTb OAHO-
pPOAHOCTb CMECH, YBEMUYUTb NPOU3BOAUTENb-
HOCTb 060pYoOBaHWSA, CHU3WUTb €ro 3HEepro-
notpebneHvne, noyemy He nepelwarHyTb TOT
Nopor, 3a KOTOPbIM OTKPLIBAKOTCA LUMPOYaLLME
nepcnekTUBbl MPOMBILLNIEHHOTO MPOU3BOACTBA
MHOTOKOMTMOHEHTHbIX MaTepuanoB, HEeAOCTu-
XKMMOTIO paHee ypOBHSI O4HOPOAHOCTN?

Onsa Toro 4tobbl MOMy4nTb OTBET HA 3TU
BOMpOChI, HeobxoauMmo, npexzae Bcero, pac-
CMOTpETb CYLLECTBYIOLIME TUMbl CMECUTEMb-
Horo obopyaoBaHus, UCNOMb3yeMoro B Npoms-
BOJCTBE CyXWX CMECEW, U YCTaHOBUTb, Kakoe
BMUsIHWE OKa3blBaeT yBeNnM4yeHne UHTEHCUBHO-
CTM 3HEPreTM4ecKoro BO3AENCTBUS Ha CTENEHb
COBMELLEHUSI MaTepUarnoB, Kak W3MEHSIOTCS
3HEpPro3aBMCMMOCTb MpoLecca nepemelunBsa-
HWUSI NPY MOBbILLIEHUN UHTEHCUBHOCTU MEXaHu-
YECKOro HarpyxeHust KOMMNOHEHTOB CMeCcH.

3.CMECUTEJNIbHOE OBOPYAOBAHME U

PEXXMUMbl CMELLUMBAHUA

B npon3BoacTBe Cyxux CTPOUTESbHBIX CMe-
ceii B HacTosilee BpeMmsi NpUMeHsieTcsl pas-
HoobpasHoe cmecuTenbHoe obopynoBaHue, B
YaCTHOCTMW, NPUHYAUTENbHbIE CMECUTENu Lu-
KMUYeCKoro AeVCTBUS U NPUHYAMTENbHbIE CMe-
CUTENN HenpepbIBHOTO AEUCTBUS.

Mpouecc LMKNUYHOTO CMELLMBAHUSI COCTOUT
13 crneqytoLmx as: 3arpysku Matepranos B eM-
KOCTb CMecuTErsl, HeNOCPEACTBEHHO CMELLVBaA-
HUS1 KOMMOHEHTOB AJNS1 AOCTWKEHNUS 3a4aHHOro
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YPOBHSA OAHOPOAHOCTM MOMy4aemMoro npogykra
1, HaKoHel, pasrpy3ku cmecuTens. Mocne pas-
rpy3ku maTtepuarna LyKI NnoBTOpsIeTCS.

MeTopa HenpepbIBHOrO CMELLUMBAHNS KOMMO-
HEHTOB CYXMX CMeCei OCHOBaH Ha Norny4yeHun
roToBOro NpoAdykTa B MOCTOSIHHOM pexume,
Korga 3arpyska CMecuTens, CMeLuMBaHne KOM-
NMOHEHTOB U pa3rpy3ka Mory4aemoro npogykta
NPOVNCXOAAT B HENPEPbLIBHOM peXume.

CerofHsi B NpOM3BOACTBE CYXWUX CTPOUTENMb-
HbIX cMecell Hamboree LUMpPOKOe pacnpocTpa-
HEHVEe MOMyYnnn LIMKINYECKUEe CMecuTenun c
ropy3oHTanbHbIM BarnoM. IMeHHo 3ToT Tvn cme-
cutenbHoro obopynoBaHusi Hanbornee 4acTo uc-
Nnornb3yeTcs Ha OTeYECTBEHHbIX NPeAnpPUSATUSX.

[nsa cmecuTenen UMKNMYecKoro AenNcTems ¢
ropu3oHTanbHbIM BarioM xapaktepHa GonbLuas
rmokocTb Npu paboTe € YacTo MEHSHLWUMUCS
coctaBamy cmecu. LinknuyHocTb npouecca
CMELUMBaHNS KOMMOHEHTOB MO3BOMSIET MPUro-
TaBnvBaTb CMOXHble COCTaBbl B 0O6beme, pas-
HOM OfJHOMY 3aMecy.

CmMecuTenm LMKNNYeCcKoro 4eNCTBUs C ropu-
30HTarnbHbIM BanioM B 3aBUCMMOCTU OT Aname-
Tpa akTMBaTopa (BbifieTa CTOeK C lonacTaMum) 1
YFNOBOW CKOPOCTU BPALLEHWSI CMELLMBAIOLLETO
opraHa OCYLUECTBNSIIOT nepemeluMBaHne KoM-
NMOHEHTOB CyXUX CMeCel B YETbIPEX OCHOBHbIX
pexumax. YCrNoBHO UX MOXHO 0603Ha4YnUTb Kak
KTUXOXOAHbINY, «CPEeQHECKOPOCTHOMY», «CKO-
POCTHOM» U «BLICOKOCKOPOCTHOM»  PEXMMbI
CMELUMBaHMS.

[Ona knaccudukaumm cmecutenen no pea-
NM3yemMoOMy UMW PEXUMY CMEeLUMBaHWUS OObly-
HO wucnonb3yeTcst 6e3pasmepHbIi  KpUTepuii
®pyna:

Fr=R w2/g

rae R — mMakcumanbHbI paguyc paboye-
ro opraHa; w — yrrnoBasi CKOPOCTb BpaLLeHus;
g — yckopeHue cBoboagHOro nageHust.

4.«TUXOXOOHbINA» PEXXUM

CMELUMBAHUA

B uenom, 6e3pa3mepHbliii kpuTtepuin dpyna
npeacTaensieT cobov COOTHOLLEHME CUuSbl Ts-
XKECTU N LEeHTPOBEXHON cunbl, KOTOpble Aen-
CTBYIOT Ha OTAENbHbIE YaCTULbl MaTepuanos B
npovecce 1x nepemeLlnBaHus.

Fre<1

Puc. 1. TuxoxodHbIl pexum cmewusaHus

lMpn pexume cmewwmBaHus, korga Fr<1,
cuna TSHKeCTW npeobnagaet Hag LeHTpobex-
HelMn  cunamu. [lepemeluviBaemble  KOMMO-
HEHTbl NexaTt Ha [JHe eMKOCTU cMecuTens, a
nonacTy BbITankMBalOT YacTuUlbl Ha BGOKOBYIO
NOBEPXHOCTb CMECUTENBHOWN KaMepbl B Hanpas-
neHun BpalleHusa aktmeaTtopa. CmelumBaembin
maTtepuan nogHMMaeTcsa Mo CTeHke u obpasyet
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HEeKOTOpbIV yron oTkoca. Yem Bbille CKOPOCTb
BpaLleHus akTuBaTopa, TeM Ha GonbLunin yron
OyaeTt nogHAT maTtepuan.

Takum obpasom, npu 3Ha4eHun Fr<1 nepe-
MELUVMBaHWE KOMMOHEHTOB CMECH OCyLIeCT-
BMAETCA WUCKMYUTENBHO MEXaHU4YecKMM Cno-
cobom, korga nonaTtkvM akTuatopa paboyero
opraHa cMecuTens, NPoXoas 4Yepes mMaccy ma-
Tepwarna, oTbpacbiBaloT €ro B CTOPOHbI, YTO 1
obecneunBaeT oceBoe ABWXeHWe cmecu. [lo-
cnepoBaTtenbHoe NnepemMelLeHne KOMMNOHEHTOB
B 30HYy [AeWCTBUS COCEOHUX CMeCUTEMbHbIX
nonaTtok W BbI3bIBAET MX MepeMeLLMBaHuE.
YCNOBHO AaHHbIN PEXUM CMELUMBaHUS MOXHO
Has3BaTb «TUXOXOOHbLIMY.

[nsi TMXOXOOHOrO pexuma CMeLUMBaHUst
XapakTepHo 06pa3oBaHMe 3aCTONHbIX Y4aCcTKOB
Mexay BHYTPEHHeW 4acTblo Koprnyca cMecute-
NS 1 nonatkamu akTueaTopa, a Takke MOBbI-
LWEeHHOe BpEMSI CMELUMBaHUWSsl, Heobxogumoe
ONst NonyyYeHnst cMecew 3afjaHHOM opHopoa-
HOW Macchl. B goHHOM YacTu cmecuTens u3-3a
obpa3oBaHUsi «MepTBbIX» 30H, OCTaKTCH He-
npoMellaHHble y4acTKW, YTO COBEPLUEHHO He-
OOMyCTUMO MNPV UCMONb30BAHUN XUMUYECKUX
no6aBok, BBOAMMbIX B MarbiX KonnMyecTsax.

CwmecuTtenu, paboTatowme B pexunve cme-
wmBaHus, korga Fr<1, coBeplLueHHO He noaxo-
OST Anst paboTbl C KOMNOHEHTAMW CMECH, UMe-
IOLLMMU CyLLECTBEHHbIE OTNNYMSA MO MIIOTHOCTM
1 CKINOHHbIX kK 06pa3oBaHuto armomeparoB. Bee-
OeHne xummyeckux 0obaBok B XWMAKOM Buae,
naxe B HeBGOMbLUMX KONMMYECTBaX, NPUBOAMUT K
06pa3oBaHMI0 KOMKOB 1 HanmunaHmi CMecu Ha
rionacTy akTuBaTopa W CTEHKU CMECUTENS], YTO
CcHMKaeT 3p(heKTMBHOCTb CMELLNBAHWSA U Hera-
TMBHO CKa3bIBAETCsl HA pacnpeneneHnm Xxmmu-
Yyecknx [o6aBOK B OCHOBHOM Macce npoaykTa.

MepemeluBaHe KOMNOHEHTOB CyXOW CMe-
CU «TUXOXOAHbIM» AKTMBATOPOM B LIENIOM Xa-
pakTepuayeTcst cTaburnbHO BbICOKMM pacxonoM
ANEeKTPO3HEepPrun, 4YTo, npexae Bcero, obbsc-
HSIETCA MPOAOIMKUTENBHLIM BPEMEHEM CMELLU-
BaHUS U YBENMUYEHUEM BHYTPEHHErO TPEHUsi
Mexay 3epHamu cMmelumBaembix BellecTB. [Npu
OBWKEHUN NONacTen NpoMCXoauT YNoTHEHue
maTtepuana, a cregoBaTefibHO, U NOBbILIEHUE
BHYTPEHHErO TPEHUSI Mexdy OTAenNbHbIMK Ya-
ctMuamn. Ha npeogoneHve ConpoTUBIEHMUS
YMNOTHEHHOrO MaTtepuarna u pacxogyercsl [o-
NONMHUTENbHAsA 3HEPrus.

«TuxoxoaHble» cmecuTenu, paboTaiolue
B PEXUME MOBLILIEHHOIO 3HEPronoTpebneHus,
UMeloLwmMe Manyto npov3BOAUTENBHOCTb U CO-
BEPLUEHHO HEYAOBMNETBOPUTENbHbIE pe3yrb-
TaTbl MO Ka4ecTBy CMELUMBaHWS maTtepuanos
CMecH, B HacTosiLee BpeMsi BCE pexe npume-
HAIOTCS Ha NpeanpusTUsIX, 3aHSATbIX B MPOU3-
BOJCTBE CyXVX CTPOUTENbHbLIX CMECEN.

PaccMOTPEHHbIN K TUXOXOLHbINY  PEXUM
CMeLLMBaHUsi NPpU OTHOCUTENBbHO HN3KOW YacTo-
Te BpalleHus akTuBaTopa CMecuTens, Korga
Fr<1, B uenom He cnocobeH obecneunTb Co-
BPEMEHHbI YPOBEHb COBMELLEHNS] KOMMOHEH-
TOB B COCTaBe CMECH.

5.«CPEAHECKOPOCTHOW» PEXXUM

CMELLUUBAHUA

Ecnu, npy npo4nx paBHbIX yCrnoBusix, yBe-
NMYMTb YMcrno o6opoTOB akTMBaTopa, COOTBET-
CTBEHHO U3MEHUTCS U PEXMM CMELLMBAHUSI.

B nHTepBane 1<Fr<3, korga cuna TsxecTn
KOMMEHCMpYeTCs LIeHTPOoBeXHbIMY cunamm, Nog,
OeucTBMeM nonacTen akTuesaTopa yron otkoca
CMecu yBenuuuBaeTCs, YacTuLbl OTAENslTCH
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OT OCHOBHOW Maccbl Matepuarna v BolbpacbiBa-
1oTCs B CBOGOAHOE MPOCTPaHCTBO CMECUTENb-
HOW Kamepbl.

Mpn BbIXOAE CMecuTENbHOrO arperata Ha
pabounit pexumM OCHOBHas Macca nepemMeLInBa-
eMoro martepuana HaxoguTcs B CMECUTENbHON
Kamepe BO B3BELLUEHHOM COCTOSIHUM U 3dhdek-
TUBHOCTb NEpeMeLLVBaHNS KOMMOHEHTOB YBENU-
ymBaetcs. Pexum cmelwwmBanus, korga 1<Fr<3,
MOXHO HasBaTb «CPEeAHECKOPOCTHbIM». Tak Kak
cyxasi CMeCb HaxoauTCsi BO B3BELLUEHHOM COCTO-
SIHUM, MeXay YacTuLamMm NosiBNSeTCs BO3AyLUHas
NPOCIIoNKa, KOTOPasi CHKAET CUITy BHYTPEHHETO
TpeHus matepuana. OcnabneHve cBasen mMexay
YacTuLaMu yBenuuvBaeT UX MOABWKHOCTb, YTO,
B CBOIO O4epefb, NO3BOMSET HECKOMbKO YMEHb-
LUMTb BPEeMsi CMELUMBAHWSI KOMMOHEHTOB [Ansi
norny4eHns NpogykTa 3aJaHHOW OAHOPOAHOCTWU.
CHWXeHne BHYTPEHHEro TPEHUs1 YacTuy Takke
MO3BOMSET CHU3WUTb YCTAHOBMEHHY MOLLHOCTb
cMecuTenbHOro obopyaoBaHus, Tak Kak noTpe-
6rnsgemasi MOLLHOCTb 3aBUCUT, Mpexae BCero, ot
NNOTHOCTU MaTepuarna v BEeNUYNHbI BHYTPEHHETO
TPeHUs Mexay YacTulamu.

1<Fr<3
Puc. 2 CpedHeckopocmHol pexum cMmewusaHusi

Cwmecutenu cyxux cmecein, paboratwolive
Ha «CPEAHECKOPOCTHbIX» peXuMax, B LENoMm
obecneynBatoT NpMemnemoe KayecTso cMeLlu-
BaHWSA 1 [OCTaTOMHO PaBHOMEpPHOE pacnpege-
neHve manbix 006aBOK B OCHOBHOM obbeme
cmecun. bnarogapsi yBenuyeHuio 4acToThl Bpa-
LLIEHWNS aKTUBATOPa, CMELLMBaeMble MaTepuarb
yXe He CKannuBalTCH Ha AHEe CMEeCcUTEnbHOW
Kamepbl, a akTUBHO BOBIIEKAIOTCA B OCHOBHYIO
Maccy NpurotTaen1BaemMoro npoaykTa.

Takum o6pa3om, B «CPeaHECKOPOCTHOM»
pexvme CMeLUMBaHNSA MOMUMO MeXaHU4eCcKoro
nepeMeLlleHnst Yactuy, B obbeme cmecu npu-
CyTCTBYeT W YyAapHO-OTpaxarernbHbli crnocob
repemeLLVBaHNS KOMMOHEHTOB. YacTuubl, noa-
HpacbiBaeMble nonacTsmMu akTuBaTopa, cTan-
KMBaIOTCSI B MOMETe, OTPaXarTcsi OT CTEHOK
cMecuTens u Apyr oT Apyra, B pesynsraTte aTux
YAApPOB paspyLUaloTCH HenpovHble HOBOOOpa-
30BaHWs (KOMKW, X10MNbs, OOKKYbl), NOBbILLA-
etcsi obwasn adhdheKTVBHOCTb CMELLNBAHWSI.

B uenom ansi cmecutenen Cyxmx cMecew,
paboTamlmnx B «CPeAHECKOPOCTHbIX» Pexu-
Max, XxapakTepHbl bonee HU3KMe dHeprosaTtpa-
Tbl MO CPABHEHUIO C «TUXOXOAHBLIMUY arperarta-
MW, CPEAHSS NPOV3BOANTENBHOCTL U HEMOX0e
Ka4yecTBO CMeLUVBaHUS.

6.«CKOPOCTHOW» UNK

LEHTPU®YXXHbIA PEXUM

CMELUMBAHUA

[ns onucaHus crnefytollero pexvma cMme-
wmBaHus, korga 3<Fr<9, Heobxogumo caenatb
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OAHO [JONyLEeHUe: Hanpumep, Y ONUCaHHOro
BbllLE «CPEAHECKOPOCTHOrO» CMecUTenst npu
HensMeHHOM paguyce pabouyero opraHa yse-
NMYMBAETCS YINoBas CKOPOCTb BpaLLEHWs ak-
TMBaTopa. B aTom cnyyae mbl nonyuum TpeTuin
PeXUM CMeLUMBaHUSA, 3HAYUTENbHO OTNMYalo-
LLIMIACA OT PaCCMOTPEHHbIX paHee.

Mpn yBenuyeHun 4acToTbl BPALLEHWUS aK-
TMBaTOpa HacTynaeT MOMEHT, Korga LEeHTpo-
GexHas cuna npeBOCXOAUT CUMY TSDKECTWU.
CwmelmBaemble MaTepuarnbsl oTOpacbiBaloTCs
nonacTaMu akTuesaTopa, yAapsloTCS O CTEHKU
€MKOCTW CMecuUTens 1 obpasytoT ynroTHEHHOE
konbLo. JlonaTkn akTvBaTopa «pacnaxuBaloT»
CMeCb, OTOPOLLEHHYIO K CTEHKaMm, Hanpasnsis
ee B 30Hy AeNCTBuUS cocepHux nonartok. Kom-
MOHEHTLI CMECU 3a KOPOTKNE MPOMEXYTKN Bpe-
MEHW MepexofsT OT YMNOTHEHHOrO COCTOSIHUS
K B3BELLUEHHOMY, 1 CHOBa K YNnoTHEeHHOMY. [Npun
3TOM YacTuLbl MaTepuanos UMELOT [OCTAaTOYHO
BbICOKYIO CKOPOCTb M, HaxodsCb BO B3BELLEH-
HOM COCTOSIHUM, aKTUBHO B3anMOAENCTBYIOT
apyr ¢ gpyrom. Takoe BO3AeNCTBME NO3BONSAET
COKpaTUTb BPEeMsi CMeLUVBaHUS, KOTOpOe TeMm
MeHbLLE, YeM BblLLIE YACIO Be3pasmepHOro Kpu-
Tepust dpyaa. Tak, npm obbeme cmecutens 0,65
M3 1 Fr=8, Bpems nepemMelLnBaHns cOCTaBnseT
3 MUHyTBI, @ npun Fr=3 — yxe 6 MuHyT.

KomnnekcHble BO3AeNCTBUSA, korga nomu-
MO rpyboro mexaHW4eckoro nepemeLleHns Ya-
CTUL, B EMKOCTU CMECUTENSA TaK e NponcxoasT
CNOXHbIE MPOLIECChl YyAapHO-OTpaXaTeslbHOro
CMeLLMBaHWsi, NO3BOMAOT AOOUTLCA OTANYHOIO
KavecTBa pacnpefeneHns KOMNOHEHTOB CMeCcH
32 MUHMMAarnbHbIA OTPE30K BpemeHu. VIMeHHOo
3TOT PEXUM Ha3blBAETCSI «CKOPOCTHBIM» WK
LeHTPUMYXKHBIM:  COOTBETCTBEHHO —arperarbl,
peanusyloLne Takow PexuM CMeLLUNBaHus, Ha-
3bIBAIOTCH  «CKOPOCTHLIMUY»  LIEHTPUDYXKHBIMM
cMecuTensmMu.

3<Fr<9

Puc. 3. BbICOKOCKOPOCMHOU PexumM CMelwusaHus

Cwmecutenu, pabotawolime B LEHTPUDYX-
HOM pexume, kak Mo nokasaTensm oZHOpPOoa-
HOCTM MOMNy4yaemMoro npoaykTa, Tak U no CBoew
NMPOU3BOAUTENBHOCTU  3HAYUTENbHO MPEBOC-
X0OsiT cMecuTenbHoe o6opyaoBaHue, peanuay-
IolLee «TUXOXOOHbI» U «CPEeAHEeCKOPOCTHON»
pexuMm cmelwmvBaHus. Bonee Toro, UEHTpu-
PYXKHbBI  pPEXMMbI  MO3BONSAET  KayeCTBEHHO
YyNyylWnTb PEeonornyeckme nokasaTtenu Kommno-
HEHTOB, UCMOMb3yEMbIX B MPOU3BOACTBE CYXMX
CTPOUTENbHbLIX CMECEMN.

«CkopocTHble» cmecuTenu, pabotaroLlime
B AnanasoHe 3<Fr<9, noMMmo HenocpeacTBeH-
HOro CMeLLUBaHMSA KOMMOHEHTOB CMECU TaK e
OCYLLECTBASIOT U WX MEXAHUYECKYI aKTuBa-
unio. B pesynbrate BO3OeNCTBUA LIEHTPOOEX-
HbIX CWI, COy#apeHWUs U OTPaXeHus yacTul,

CMeLUMBaeMble  KOMMOHEHTbl  npuobpertatot
GonbLyo akTMBHOCTb. C NOBEPXHOCTU 3epeH
YAAnsTCs HeaKTVBHbIE MIEHKW, OKWUCHbI, 3a-
rpsI3HEHNS U Apyrve obpasoBaHusi, okasblBato-
LUMe HeraTMBHOE BIUSIHUE Ha PEONIOMMYECKYHO
CNocoBHOCTb OTAENbHbIX YacTuL.

YacTtuubl nepemelunBaeMbix Matepuanos
nony4arT BbICOKOIHEPTETUHECKUE HArpyXeHUs!
Npu KOHTaKTe C NonacTsiMn cMecuTenst U Apyr ¢
ApYroM, 4To crnocobCTBYET, MOMUMO YryYLLEHUS
Ka4yecTBa KOHTAKTHOW MOBEPXHOCTM 3epHa U
6onee paBHOMEPHOMY pacrpefeneHunio ManbIX
pobaBok. Xumunyeckne nobaeku, BBOAMMbIE B
HebonbLUMX KonuyecTBax, B pesynsrate UCTU-
patoLero BO3AEWCTBUS OCHOBHbIX KOMMOHEH-
TOB CMeCU nosy4yatoT 6onbLUyo ANCNEPCHOCTb
N aKTUBHOCTb.

«CkopocTHble» cmecuTenu, pabotatolime
B LEHTPU(YKHOM peXMMe, XOpOLLO cnpas-
NAOTCS €  NepemMeLlMBaHWEM MaTepuaros,
MMEHLLMX COMOCTaBUMYIO NIIOTHOCTb, a Takke
CKITOHHBIX kK 06pa3oBaHuto armomeparos. Bbico-
Kasi CKOpPOCTb BpaLLeHUsi fionacTeil cMecuTenst
c obpasoBaHNeM AMHaMUYECKUX BO3MYLLEHWIA
NO3BOMSIET Pa3pyLUNTb HEMpoYHble HOBOOGpa-
30BaHus, 4YTO 0COGEHHO BaxHO npu paboTe ¢
BbICOKOAUCNEPCHBIMW MaTepuanamm.

W BCe e uMKnMyeckve CMecuTenu c ropu-
30HTanbHbLIM PacronoXXeHWeM Barna, peanuay-
OLME PEXUMbI «CKOPOCTHOTO» CMELUMBaHUS,
[arneko He Bceraa crocobHbl obecneunts Tpedy-
eMblli ypOBEHb COBMELLIEHUSI KOMMOHEHTOB CMe-
cn. OcoBeHHO 3TO CTAHOBUTCS 3aMETHbIM Npw
paboTe C BbICOKOAWCMEPCHBIMM MaTepuanamu,
MMELLMMU CYLLEECTBEHHOE Pa3nunyme Mo MnioTHo-
CTW, apMMPYIOLLIMMUN BONOKHaMM M XUMUYECKUMMU
nobaBkamMu, BBOAVMbIMY B XMKOM BUAE.

7.MHTEHCUDUKALINA

«CKOPOCTHOIO» PEXXUMA

CMELLUMBAHUA — DEATMOMEPATOPbI

[ns noBbilleHWA CTeneHn COBMELLEHNS
KOMTMOHEHTOB, YBENMUYEHNS CBA3HOCTU CMECH,
paspyLleHusi  arnomepaTtoB, PaBHOMEPHOrO
pacnpegeneHns NPeMUKCOB W OTAENbHbIX XU-
MuYeckunx Jo6aBoK, BBOAUMbIX B XXUOKOM BUAE,
CMeCUTENW C ropu3oHTarnbHbLIM BaniomM ocHalla-
0TCA AearnomepaTtopamu.

[earnomepatop npeacTasnser  cobou
BbICOKOCKOPOCTHOE ~ CMeLLUMBatoLee YyCTpon-
CTBO NPOMENepHoro Tuna, KOTopbi 0BObIYHO
ycTaHaBnvMBaeTcs Ha OOKOBOW NOBEPXHOCTM
kopnyca cmecuTens. CKopocTb BpalleHus pa-
boyero opraHa pgearnomepaTtopa cocTasnser
1000-1500 060pOTOB B MUHYTY.

Puc. 4. Pabouuli opeaH Oeaeromepamopa

OCHOBHOE Ha3HayeHue CKOPOCTHbIX aKTW-
BATOPOB-AE€arnoMepaTopoB — 3T0 paspyLueHue
0o6pa3oBaBLUMXCA B MNPOLECCe CMeLIMBaHuS
KOMKOB U XJIOMbEB, a Takke co3haHue rokarb-
HbIX Y4aCTKOB MHTEHCMBHOTO MEXaHUYECKOro
HarpyeHusi cmecu. »



MoMumo  HenocpeacTBEHHOrO  KOHTakTa
BbICTPO BpallatoLlerocsi akTueaTtopa ¢ obpa-
GaTbiBaeMbIM MaTepuanoMm Takke co3galoTcs
MOLLIHbIE MOTOKM B3BELLEHHbIX YaCTWUL,, KOTOPblE
MHTEHCVBHO B3aWMOAEWCTBYHOT APYr C APYrOM.
B 3TOM KOHTEKCTe CKOpPOCTHble Aearniomepa-
TOpbl MOXHO paccMaTpuBaTb He TOMbKO Kak
YCTPONCTBa [OMOMHUTENbHOMO NepemMeLLnBa-
HWS1 KOMMOHEHTOB, HO W KaK arperaTbl NepBuY-
HOW UNn Ha4yanbHOW MexaHoaKTUBaLMN CMeLIn-
BaeMbIX MaTepUaros.

YBenuyeHne UHTEHCMBHOCTU B3aumogaem-
CTBWSI akTUBaTopa-gearnomepaTopa C 4actu-
Lamu CMeLIMBaEMbIX MaTepunanoB He TOMNbKO
crnocobCcTByeT yBEnMYEHUI0 AWUCMEePCHOCTU
npoaykTa, HO, Npexae BCEero, Bbi3biBaeT No-
3UTUBHbIE U3MEHEHUS NX (PU3UKO-MEXaHUYe-
CKOTO COCTOSIHUS, CTPYKTYpPbl MOBEPXHOCTH,
YTO, CTPOro roBOpsi, U SIBMSIETCSA MEXaHOXM-
MWYECKOW aKTuBauuen TBepAblX BeLecTB.
[MoBbilEHNe KOHLEeHTpaLun aHeprum B cme-
CUTENbHOM kamepe n obycrnoBneHHOE 3TUM
yBerMYeHne 3SHEepruvM B3auMOAEWNCTBUS Ya-
CTWL CMeLLUMBaeMbIX MaTepuanos nNo3BonsieT
nonyyaTb NPOAYKTbl BbICOKOrO YPOBHS CO-
BMELLEHNSA KOMIMOHEHTOB.

CnpaBeanueBocTn pagu Heobxogumo OT-
METUTb, YTO «CKOPOCTHBIM» CMECUTENSAM Npu-
CyLLM U HEKOTOpble HeaoCTaTKW, OCHOBHbIMU
13 KOTOPbIX SABMSIOTCS MOBbILUEHHOE 3HEpPro-
notpebneHne n OTHOCUTENBLHO ObICTPLIA N3HOC
aetanen, UMeKLMUX KOHTaKT ¢ abpasunBHbIMU
maTtepuanamu. YBenuueHue aHepronotpebne-
HUsI cMecuTenbHoro obopyaoBaHus, paboTato-
LLIero B «CKOPOCTHBIX» peXunMax, npexae Bcero
CBSI3aHHO C MOBBILEHNEM MNIOTHOCTU CMecH,
KOTOpas nof OevCTBMEM LIEHTPOBEXHbIX cun
06pa3syeT ynnoTHEeHHbIE Y4acTKU BO3MEe CTEHOK
cMecuTenbHOM kamepbl. [oBblWEHHbIN abpa-
3MBHbIA U3HOC CMECUTENbHBIX NTIONaToK Takke
0OBbSICHSIETCS YBENUYEHNEM NIIOTHOCTU CMELLN-
BaeMbIX KOMMNOHEHTOB CMECMH.

HecMoTpsi Ha onucaHHbIe HeOCTaTK, LieH-
TpUdyxHble cmecutenu obecneynBaloT Mony-
YeHne CMecH BbICOKON OAHOPOAHOCTU MpU Mu-
HUManbHOM BPEMEHU CMELUMBAHUS. YCTaHOBKa
[earrnomMepaTopoB 3Ha4YUTENbHO paclmpsieT
BO3MOXHOCTU «CKOPOCTHbIX» CMecuTenen B Ya-
CTU MOSYYEHUS] CINOXKHBIX MHOTOKOMMOHEHTHBIX
CYXMX CMeceii, NO3BONSIET UCNONb30BaTb XMMU-
yeckve 006aBKu B XUAKOM BUAE.

MMEHHO «CKOPOCTHbIE» LIEHTPUYXHbIE
cMecuTenu B HacTosilee Bpemsi Haubornee
pacnpocTpaHeHHbIN TUN cmecuTenbHoro obo-
PYyLOBaHUSI HA COBPEMEHHbIX 3aBoAax No npo-
M3BOACTBY CYXUX CTPOUTENbHbIX CMECEN.

PaccmoTpeHHble Bbllle pPeXuMbl CMeLU-
BaHWUsi KOMMOHEHTOB CyXUX CMECEeN NO3BONSAT
YBUAETb HEKOTOPYH 3aBUCUMOCTb MeXay Yrno-
BOW CKOPOCTbIO BpaLLEHUS CMELUMBAIOLLMX Op-
raHoB, NOTPEONAEMON MOLLHOCTbIO, KAYECTBOM
CMELUNBaHNS KOMMNOHEHTOB, PAaBHOMEPHOCTbLHO
pacnpegerneHvus manbix 406aBoK B OCHOBHOM
obbeme cmecu u, HaKOHELL, BPEMEHEM CMELLN-
BaHus1. Tak yBENUYEHNE KOHLEHTPaLMM 3HEprum
B €MKOCTM CMECUTENS BbI3blBAeT KAaYeCTBEHHbIE
M3MEHEHMS COCTOSIHUSI MOBEPXHOCTU CMELLMBa-
eMbIX MaTepuanoB, obecneumBaeTt nonyyeHve
rOMOrEHHbIX CMeceW BbICOKOrO YPOBHSI COBMe-
LLIeHMs1 KOMMOHEHTOB. o Mepe yBenuyeHus nH-
TEHCUBHOCTU 3HEPreTUYecKoro BO3AEWCTBUS,
HabniogaeTca noBblweHne obuen adhdekTns-
HOCTM CMELLUBAHWSA MPU CyLLLEECTBEHHOM COKpa-
LeHMn BpemeHun paboyero uukna. [ns «cko-
POCTHbIX» CMECUTENen xapakTepHO, MOMUMO
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MEXaHW4YeCKoro BO3[AENCTBUS CMEeLUMBAOLLMX
opraHoB Ha obpabaTbiBaeMblii Matepuan, Tak
e MHTEHCMBHOE BO34eNCTBME AMHAMUYECKMX
NMOTOKOB CMELUMBAEMbIX KOMMOHEHTOB, YTO, B
CBOO ouvepedb, obecneunBaet rnybokoe 06b-
eMHoe nepemMelLMBaHNe Maccbl Matepuana B
«MEPTBbIX» 30HAX, NPOCTPAHCTBAX MeXay Top-
LLlaMu1 Kopryca 1 30HOW BbIrpy3ku CMeCUTENsl.

Bo Bcex crnyvyasix NOBbILEHWE WHTEHCUB-
HOCTW BO3[ENCTBUSI CMELLUMBAIOLLMX OPraHoB
Ha obpabaTbiBaemble MaTepuanbl MOBbILLAET
Ka4yecTBO CMeLUMBaHWs, AenaeT BO3MOXHbIM
nosly4eHne CroXHbIX MHOTOCOCTaBHbIX KOMMO-
31UMIA, NO3BOMSIET YBENUYUTL PEONOrMYECKYH
aKTMBHOCTb CMeLUMBaeMblx maTtepuanos. [pu
3TOM MOBbILLIEHUE pacXofa SHEPruun, xapakTep-
HOe [nsi «CKOPOCTHbIX» LIEHTPUMYXHBIX CMe-
cuTenen, a Takke abpas3vBHbIA U3HOC CMecu-
TernbHbIX OPraHOB HE MOXET UMETb peLUatoLLEero
3Ha4YeHus B NMPOU3BOACTBE CYXMX CTPOUTEMb-
HbIX CMecel, Tak kak bnarogapsi CokpaLleHuio
BpPEMEHW MEPEMELUMBAHNS CyMMapHOe 3Hep-
ronoTpebneHne cmecuTensHoOro o6opyaoBaHus
He TOMbKO He YBENUYNBAETCSH, HO U NPU BbiXoae
Ha onpefeneHHble pexuMbl 06paboTkm aaxe
cHwxkaeTcs. NpumeHeHne M3HOCOCTOMKUX CTa-
nen un obecnevyeHne BO3MOXHOCTU ObICTPON
3aMeHbl CMECUTEMbHbIX IONaTtok Mo3BonsieT
Nony4nTb XOpoLUMe rokasaTeny TEXHUYECKOro
MCMOMb30BaHUSI «CKOPOCTHBIX» CMecuTenewn Ha
NPOU3BOACTBE CTPOUTESbHBIX CMECEW.

Takum o6pasom, NoBbILLEHNE UHTEHCUBHO-
CTU B3avMofeicTBms pabo4mx opraHoB ¢ obpa-
6aTbiBaeMbIM MaTepuanom criegyet npusHatb
OEeNCTBEHHbIM criocobom yBenuyeHust obLen
3P EKTUBHOCTM CMELLUMBAHUSI KOMMOHEHTOB
CMECH, MOBBILLEHUSI UX PEONOrMYECKOW aKTWB-
HOCTW, YTO, B KOHEYHOM UTOre, MMEET peLla-
lolwee 3HadyeHve B onpeperneHun adpdekTus-
HOCTW [eNCTBUS CMeLUaHHbIX KOMMOHEHTOB B
COCTaBe CyXWX CTPOUTENbHbLIX CMECEWN.

MpusHaBas Uenecoobpa3HoCTb  yBenu-
YEHUS] WHTEHCMBHOCTM 3HEpreTMyeckmx BO3-
OeVCTBMA Ha CMellMBaeMble mMaTtepuarbl, He-
obxoaMMo Takke OTMETUTb, YTO CMEeCUTENu C
rOpM3oHTasrbHbIM BanoM MpPaKTUYeckn ucHep-
nanu CBoW BO3MOXHOCTU B NIliaHe MOBbILLIEHUS
KOHLIEHTpaLun 3Heprun B CMeCUTENbHON kame-
pe npu yBenuyeHnn ynucna o6opoToB cmeLLnBa-
towero opraHa. lNpMmeHeHne gearnomepaTopos
Ons HTeHcUdMKaLum npoLecca CMeLLMBaHUS,
pacluMpeHnsi HOMEHKMAaTypbl MPUMEHSIEMbIX
no6aBok 1 ycuneHusi Bo3aenctemsl Ha obpaba-
TbiIBaeMble Matepuarnsbl C Lenblo UX akTMBaumm
BCEro NWLb NOMbITKA MOAEPHU3ALUM B LIENOM
yCTapeBLLEro TUNna cMecuTenbHoro obopynosa-
HUS.

[ns cmecuTtenein ¢ ropu3oHTanbHbLIM Ba-
NOM  TPaAMUMOHHOM KOHCTPYKUMM 4acToTa
BpalleHna cmecutenbHoro opraHa 120-200
060pOTOB B MUHYTY SIBMSIETCS NPEAEnbHO BO3-
MOXHOW 13-3a BOnbLLON Macchl cMeLLMBatoLLe-
ro ycTpowcTea.

B pexumax cmewwuBanus, korga Fr>10,
CMECUTENUN C ropU30oHTarbHLIM BaroM 06bIYHO
He UCMOoMb3YHTCS.

8.«BbICOKOCKOPOCTHOM»

PEXUM CMELLUBAHUA

Ons  peanusaummM  «BbICOKOCKOPOCTHbIX»
PEXUMOB CMeLUMBaHUSI MOPOLUKOOGPa3HbIX Ma-
TepuanoB B HacTosiLLee Bpemsi UCMorb3yoTcs
CMecuTENu ¢ BepTUKanbHbIM BanoM. Havbonee
MHTEPECHBIM MpeacTaBUTENEM AaHHOrO Tuna
cMecuTenbHoro  obopyaoBaHust  SIBRSIOTCS:
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WHTEHCKBHbIN cmecuTenb dupmbl «EIRICH-
Intensivmischer» Typ R (FfepmaHus).

CmecuTenu ¢ BbICOKOCKOPOCTHBIM aKkTuBa-
TOPOM W BpaLLAloLWMMCSA pe3epByapoM UMeT
cnepyowme  OTNNYUTENbHbIE  O0COBEHHOCTU:
BEepTUKarnbHbIN Ban C MONacTHOW MeLuasnkomn
NponennepHoro Tuna, KOTOpbIi HAXOAUTCH BHY-
TPY LMINMHAPUYECKOTO KOpryca; KOpryc cMecu-
Tens BpallaeTcs BOKPYr CBOEWN OCW, AOHHbIE U
6opToBbIE CKPEeOKN MMEIT KOHCONBHOE Kpense-
HWE W OYWLLAIT OHO U CTEHKW Yaluu; pasrpys-
Ka cmecuTens MpOU3BOAUTCS Yepe3 AOHHbIV
3aTBop.

1 — cmecuTenbHas kamepa (BpaLyatoLmincst

2 ' el

Puc. 5. [MonepeyHsbil pa3pe3 cmecumernsi
EVACTHERM

CMecuTENbHbI pe3epByap), 2 — CMEeCUTENbHbI
WHCTPYMEHT, 3 — yHMBEpCarbHbIi UHCTPYMEHT,
4 — oTBepCTME ANsi ONOPOXHEHUS, 5 — cTaTuye-
CKWIA BaKyyMHOMPOYHbIN pesepsyap.

Hebonbluasi macca BepTuKanbHOro Bana u
rIoNacTHOro akTuBaTopa, AenaeT BO3MOXHbIM
ux paboTy Ha BbICOKMX ckopocTsx. Bpatiato-
LLMICS CMECUTENbHBLIN pe3epByap HEMpPepbIBHO
rnodaeT cMelLuMBaeMbll MaTepuan B 30Hy pabo-
Thbl NIONACTHOrO akTMBaTopa, Npu aToM obpasy-
HOTCS BCTPEYHbIE NMOTOKM MaTepuarna C BbICOKOW
Pa3HOCTbK CKOpPOCTEW, YTO obecrneunBaeT rny-
6okoe 06beMHOE NepemeLlnBaHue.

Kak no xapaktepy CMeluMBaHus, Tak U Mo

Puc. 6. Paboma 8bICOKOCKOPOCMHO20 cMecumens
«EIRICH- Intensivmischer» Typ R

CBOEW KOHCTPYKLUMM «BbICTPOXOAHbIAY flonacT-
HOW aKTMBaTOp HanOMMWHAET YBENUYEHHbI B
pasmepax AearrioMepaTop, KOTOpblii yCTaHaB-
NUBaeTCsl Ha CMEeCUTENsX C FOPU3OHTaNbHbLIM
BaNoOM C Lerbl WHTEHcUdUKauum npolecca
nepemMelUMBaHUsi  KOMMOHEHTOB. OCHOBHasi
mMacca maTepuana nepemeLlaeTcsi He CTOMNbKO
B pesynbrate MeXaHW4Yeckoro KOHTakTa, HO B
GonbLUen cTeneHn 3a c4eT o6pa3oBaHHbIX MNo-
TOKOB B3BELLEHHbIX YacTuL, 4To obecneuvBaeT
OT/IMYHOE KayeCTBO CMELUMBaHUS 3a KOPOTKMI
MPOMEXYTOK BPEMEHW.

YBenuueHue MHTEHCUBHOCTY NepemMeLLnBa-
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HWSI KOMMOHEHTOB CMECU MO3BONSET UCMOSb30-
BaTb BbICOKOCKOPOCTHbIE arperartbl Kak CMecu-
TENW HenpepbIBHOMO AencTBUSA. B aTom cnyyae
KOMTMOHEHTbI CMECU [03VPYITCSA CreLunarnbHbi-
MU [o3aTopaMu HEMpepbIBHOTO OEWCTBUSI, KO-
TOpble MO3BOMSAOT B aBTOMaTUYECKOM pexnmMe
C Tpebyemor TOYHOCTBIO NOAAEPXKNBATbL 3afaH-
HYt0 NMPOU3BOAUTENBHOCTL 06OPYAOBaHNS.

Mpu pexmmax cmewwmsanus, korga Fr>10,
WHTEHCUBHOCTb BO3EUCTBUS CMECMUTENbHbIX
OpraHoB Ha KOMMOHEHTbI CMECU CYLLECTBEHHO
BO3pacTaeT, YTO MO3BOSSIET FOBOPUTH O MO3M-
TUBHBIX WU3MEHEHUSIX CTPYKTYpbl MOBEPXHOCTU
4acTuL, MU BbICOKOM YPOBHE COBMELLEHMUS KOM-
NOHEHTOB B CMecH, a, criegoBaTeribHo, U 06-
LLIeM MOBbILLIEHUN CBSI3HOCTU MPOAYKTA, YTO CO-
BEPLUEHHO HEAOCTMXMMO MPU UCMONb30BaHUN
OTHOCUTENBHO «TUXOXOOHOr0» CMECUTENbHOro
obopynoBaHus.

B uUenom «BbICOKOCKOPOCTHbIE» CMECU-
TEMU CyXMX CMecel C BepTuKarnbHbIM Barom
M JIONacTHbIM aKTUBAaTOPOM [OEMOHCTPUPYHOT
OTNUYHOE KAYeCTBO CMELUMBAHUS, BbICOKYH
Npoun3BOAMTENBHOCTb M OTHOCUTENBHO Hebonb-
LLIOW pacxop, 3Hepruuv, 4YTo Aenaet BO3MOXKHbLIM
MCMoMb30BaHNE AaHHOrO Tuna obopyaoBaHUs
Onsi KOMMNekTauum NMHUIA NPON3BOACTBA CTPO-
UTENbHbIX CMecen O0NbLLION MOLLHOCTHU.

9.MO3UTUBHbIE U3MEHEHUA

AKTUBUPOBAHHbLIX COCTABOB

CYXUX CMECEN

OfHVM M3 OCHOBHbIX MoKa3aTenen kade-
CTBa KOMMOHEHTOB CyXWX CMecen SBnsercs
MX OMCMEPCHOHHasi XxapaKkTepucTuka, kotopast
BapbUpyeTCA B AOCTATOMHO LUMPOKOM Auana-
30HE B 3aBMCUMOCTM OT HanpasfeHWs UCMoMb-
30BaHUS: OT MUMNIIMMETPOB A1 OTHOCUTESNbHO
NPOCTbIX COCTABOB; A0 MUKPOHOB AMNS KNeeBblX
COCTaBOB, TOHKOCIIOMHBIX KOMMO3UTOB U Kaye-
CTBEHHbIX Kpacok. [Mokasatenu ygenbHOW no-
BEPXHOCTHU, KaK 1 rpaHynoMeTpUYecKuii CocTas,
BO MHOTOM OMpeaenstoT OCHOBHble CBOWCTBA
KOMMOHEHTOB, UCMOSb3yeMbIX B NPOU3BOACTBE
CTPOVTENbHbLIX CMECEN.

BonbWWHCTBO MPUPOAHBIX  MaTepuarnos,
ncnonb3yemMbiX B MPOM3BOACTBE CTPOUTENbHbIX
cmecei, TpebyloT AOMOMHUTENbHOMO W3Menb-
YeHus. Tak, copepxaHue KpynHbIX dpakumn
(0.5- 2 mm) B npupoaHbIX MaTepunanax obbi4HO
[OCTaToOMHO TONbKO AN COCTaBNeHus pelen-
TYp OTHOCUTENbBHO NPOCTbIX cMecen. Ans npo-
M3BOACTBa 6oree CnoXHbIX COCTaBOB HEOOXO-
AMMO  1Cnonb3oBaTb KOMMOHEHTbI Gonbluen
AVCNEpPCHOCTW, HO cofepXaHue B MPUPOAHbIX
maTtepuanax ToHkow dpakunm (MeHee 100 MkM)
00bI4HO HEBBLICOKO, @ UMEHHO BbICOKOAWCTEPC-
Hble MaTtepuarnbl SBMSOTCS OCHOBOW TOHKOC-
NOWHBIX KOMMO3MTOB, Ka4eCTBEHHbIX KpPacok u
KneeBbIX COCTaBOB.

Mo Mepe yBenUYEHNs WHTEHCUMBHOCTU
3HEepreTN4eckoro BO3AEWCTBMS NpU CMeLuu-
BaHUM MOBbLILLIAETCH HEe TOMNbKO OOQHOPOAHOCTH
nony4yaemMoro npoaykTa, HO TaKkke YBenuyu-
BaeTCs AMCMEPCHOCTb MCMOMb3yeMbIX KOMMO-
HEHTOB, MOSABNSAETC peanbHas BO3MOXHOCTb
COBMeLLeHUsi Hanbornee OTBETCTBEHHbIX TEXHO-
norMyecknx onepauuin B NPOU3BOACTBE CYXWUX
CTPOWTENbHBIX CMeCcel, 8 UMEHHO: COPTUPOB-
Ka-u3merne4eHne W [O03MpoBaHue-CMeLlVBa-
Hve. [oBbIWEHWe KOHLEHTpauun aHepruun B
CMecuTenbHOW kamepe Mo3BonsAeT [obutbes
He MPOCTO BbICOKOW CTEMEHN COBMELLEHNS KOM-
NMOHEHTOB CMECU, HO U U3MEHUTb UX DU3NKO-
MexaHun4eckoe COCTOsHME, CTPYKTYpY
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NMOBEPXHOCTU, MOKa3aTeny ANCNepPCHOCTU U T.A4.

YcTaHOBMNEHO, 4TO nNpu onpeaeneHHon
WHTEHCUBHOCTW COYyJapeHns 4actul, cMeLuu-
BaeMbIX MaTepuanoB B MeCTax KOHTaKTOB
BO3HMKAIOT MeXaHU4Yeckne HanpshkeHus, npu-
BOASALLUME HE TOMbKO K M3MEHEHUIO CTPYKTYpbl
MOBEPXHOCTHBIX CMOEB, HO 1 Kk Bonee rmyboknm
U3MEHEHUsIM CBOWCTB o0bOpabaTbiBaemblx Ma-
Tepuanos. XOpOLIO W3BECTHO, YTO COCTOSIHWE
aKTUBMPOBAHHOTO Martepuana xapakrepuayert-
Csl, NMpexae BCero, ero dHeprocoAepXaHuem,
00ycrnoBneHHbIM MOBEPXHOCTHOWN 3Hepruew, ak-
KyMYnMpOBaHHOW B BMAE pasnuyHbIX AedeKToB
CTPYKTYpbl, @ Take 3Hepruen UcKaxeHus ero
KpucTannuyeckow peluetkn. Bnocneactsum ata
HaKoMnmneHHasi dHeprus OKkasbiBaeT MO3UTUBHOE
BINVSIHAE Ha KMHETUKY OCHOBHbIX TeXHomnornye-
CKMX NpOLIEeCCOB.

[Ins aKTMBMPOBAHHBIX COCTABOB, MOMNyYeH-
HbIX B pe3ynbTaTte nepemMeLuMBaHus B 3Hepro-
HanpsKeHHbIX CMeCcUTENsX, NOMUMO BbICOKOM
CTENeHn roMoreHm3aumm CMecu TakkKe Xxapak-
TEePHO BO3HWKHOBEHUE 3hEKTOB, Korga 4acTu-
Libl OQHOTO BeLlecTBa MOryT ObITb NPUBKUTBLI HA
MOBEPXHOCTU [pYroro, YTo MO3BONSET CO3Aa-
BaTb MHOTOKOMMOHEHTHbIE COCTaBbl BbICOKOW
CBSA3HOCTU, @ 3HAYUT, U CTaBUNBHOCTU.

CerogHsa B Npon3BOACTBE CyXMX CMecen
CMOXHOro CcOCTaBa LUMPOKO WCMOSMb3YyTCH
nNpUpoAHble  MaTepuansl, AWCNEPCUOHHAS
XapaKkTepucTuka KoTopbix Oblna NCKYCCTBEH-
HO U3MeHeHa, BMecTe C TeM MMEHHO TOHKWUI
nomon aBnsetca Hanbonee CNoOXHOM W Ao-
pOrocTosiLien TEeXHONMOrM4eckon onepauu-
en, TpebytoLleli NpMMeHeHUs crnelmnanbHoro
noMofbHOro u knaccuduumpyowero o6o-
pynoBaHus. CoBmeLLeHne npoLeccoB NMomo-
na n cmelvBaHWs MaTepuanoB no3Bonser
He TOMbKO YMEHbLMTb 3HeprosaTpaTbl Ha
OCYLLECTBIIEHNE [aHHbIX TEXHOMNOrMYecKmX
onepauun, HO U KapAWHasnbHO NOBLICUTbL 3d-
eKTVBHOCTb COBMECTHOro AeWCTBUA CMe-
LIAHHBIX KOMMOHEHTOB.

PaccmatpuBass npouecc npousBoacTBa
MHOTFOKOMMOHEHTHBLIX CMeCel Kak KOMMMeKc
TEXHOMOTMYECKMX onepauuin No paBHOMEPHO-
My pacnpefeneHuio Mexgy cobon KOMMOHEH-
TOB B KOHEYHOM MpoAyKTe, 3aBUCUMOCTb ANC-
MEPCUOHHBIX XapakTepUCTUK CMeLLUMBaeMbIX
KOMMOHEHTOB U nokasaTtenen OAHOPOAHOCTU
NOMy4YeHHOW CMecu NpeAcTaBnseTcs BecbMa
04YeBUOHOWN.

10.NMPEANPUHUMAEMBIE NOMNbITKU

UCMNONb30BAHUSA CMECUTENEN-

AKTUBATOPOB B NPOU3BOOCTBE

CTPOUTENbHbIX CMECEN

[Mpn Bcer nepcnekTUBHOCTM MCMOMb30-
BaHUS BbICOKOIHEPIOHAMNPSIKEHHbIX CMecuTe-
nen-akTVBaTOPOB, AaHHbIA TN obopyaoBaHus
CerofHs NpakTU4Yeckn He UCMonb3yeTcs B OTe-
YECTBEHHOM MPOU3BOACTBE CYXMX CTPOUTENb-
HbIX cMecei. [Npon3BoanUTENN CMECUTENBHOIO
060pynoBaHMsA TONbKO AernatoT nepeble waru B
HanpaBsreHUM co3gaHusi arperaTtoB-MexaHoak-
TMBaATOPOB LMKINYECKOrO MIN HemnpepbiBHOMO
nevncteus. Camoe nevanbHoe B A@HHOW CUTY-
aummn 1o, YTO GoraThlil ONbIT NPOEKTUPOBAHWS,
NpoOM3BOACTBA W 3KChnyaTaumu MOMOSbHO-
CMELUMBAKOLMX arperaToB, TPaAULMOHHO WC-
nonb3yemblx B ApyrMx obnactsix npou3Bog-
CTBEHHON [OEeATEenbHOCTW, COBEPLUEHHO He
YYUTBIBAETCA NPU CO3[4AHWMU CMECUTENBHOIO
obopynoBaHusi Ansi NPOM3BOACTBA CYyXMX CTPO-
UTENbHbIX CMECEN.

[na noBbILWEHUSS MHTEHCUMBHOCTU 3Hepre-
TUYECKNX BO3LEVNCTBUNA Ha KOMMNOHEHTbI CMeCcu
npu Ux nepemMeLlBaHUn B MPOM3BOACTBE CyXMX
cMmecelt MpeanpuHUManuch MomnbITKM Npume-
HEHWS1 LIAPOBbLIX MENbHUL, PasfUYHOro Cro-
coba nobyxaeHus Menowmx Ten (MenbHUUbI
b6apabaHHble 1 BMOpauUMoHHbIe). [aHHbIn TUn
nomornbHoro 06opynoBaHust TpaanLMOHHO Npu-
MeHsIeTCa AN NPOM3BOACTBA BbicOKoAMcnepc-
HbIX MaTtepuanoB. Mcnonb3oBaHve LWapOoBbIX
MEMbHUL, B PONM CMecUTensi-akTmpatopa oob-
SICHAIETCS, Npexae BCero, MMEHHO UX LUMPOKUM
pacnpocTpaHeHUeM, a Takke GoratbiM OMbITOM
NonyyYeHnst akTMBMPOBAHHbIX COCTaBOB B nabo-
paTopHbIX ycroBusx. JlabopaTopHble LapoBble
MENbHULbI TPAAMLMOHHO UCMOMb3YTCS B UC-
cnepfoBaTenbCkMX paboTax no MexaHOXMMUYe-
CKOW aKTMBaLMK CbiMy4ynx MaTepuaros.

Ho maccoBoe npon3BoacTBo — 370 He nabo-
paTopHble ONbITbl. BbIiCHUNOCH, YTO LIapoBble
MenbHWLbI UCTUPAlOLWEro AeNCTBUSA He B Non-
HON Mepe OTBevatlT TpeboBaHMSIM MPOM3BOA-
CTBa MHOTOKOMIMOHEHTHbIX CMECEN BbICOKOIO
ypoBHs ogHopogHocTh. OCHOBHOW npobnemon,
BCTAOLLEN Ha NMyTW WCMOMNb30BaHWS LLUAPOBbLIX
MEMbHUL, B Ka4YECTBE CMECUTENBLHOrO arperaTta
npu NPou3BOACTBE CTPOUTENBHBLIX CMECcen, sB-
nsieTcs cama pearnvayemasi MMy Moferb paspy-
LUeHUs1 TBepAbIX MaTepUanos.

YacTuubl n3mens4aemMbix U CMeLLnBaemblxX
KOMTMOHEHTOB pa3spyLUalTCs B LLIAPOBOW MeSb-
HULe B pesynbraTe pasfaBnuBaloLLErO BO3-
OEeNCTBUA HU3KOW 3HeproHarpyxeHHoctn. [ns
MOBbILUEHNST UHTEHCUBHOCTU BO3AEWCTBUS Me-
nowmx Ten Ha obpabaTbiBaemble MaTepuansl,
KOrja 3HEeprusi Kaxgoro OTAENbHOro anemMeHTa
(wapa, ctepxHsa nNubo mentoLLero Tena apyrow
opmbl) cama no cebe He MOXET ObITb yBENU-
YeHa AnsA JocTwkeHus Tpebyembix pesynbra-
TOB nomosa nubo cmelmBaHus Heobxoanmo
yBENMUYUTb YacToTy Takux BO3AencTBui. B cny-
Yyae, Korga wmcnonb3yetcs LapoBasi MenbHU-
La HenpepbIBHOTO AEWCTBUSI, MHTEHCUMBHOCTb
3HEPreTMYecKoro BO3OEUCTBUS MOXET ObITb
NoBbILLEHA NPW YBENWYEHUN 3arpy3kn Merb-
HULbI MESOLLUMMW TelaMu, YTO, COOTBETCTBEH-
HO, YBENWYMBaET U ee rabapuTHble pasMepbl.
Mpu Mcnonb3oBaHUM MeENbHULBI LIUKITMYECKOrO
OENCTBUS UHTEHCUBHOCTb BO3OENCTBUS MOBbI-
LaeTca npyu yBenuyeHnm spemeHn obpabotku
maTtepuana. Hu oguH 13 aTux MeTodoB He MO-
KeT ObITb PEKOMEHAOBAH K MCMOSb30BaHUIO B
NPOV3BOACTBE CTPOUTENbHBIX CMECEN, TaK Kak
nepBbI U3 HUX Nogpa3yMeBaeT UCMOoSIb30BaHUE
obopynoBaHUsi, MaTepuanoeMKoCTb W 3Hep-
ronotpebrneHne KOTOPOro He YKnaablBaeTcs
B CyLlecTByloLMe CTaHAapTbl MPOM3BOACTBA.
Btopoii meton He obecneunBaer Tpebyemyio
NPOVU3BOAUTENBHOCTb  MOMOJIbHO-CMECUTENb-
Horo obopyaoBaHMs Ha OCHOBE LLAPOBOW Mefb-
HULBI.

B uenom, nsmene4ntensHoe o6opyaoBaHve
MCTUpaIoLLEro U pa3faBnuBaloero AeicTBust
COBEpLUEHHO HEe COOTBETCTBYET COBPEMEHHOW
KOHLIENLUW CHIDKEHUSI SHEPrOEMKOCTH pabouumx
NnpoLeccoB C OAHOBPEMEHHbIM YBENUYeHEM
NPOVU3BOAUTENBHOCTM W MOBLIWEHUS 3 deK-
TMBHOCTU BO3AEWCTBUSI Ha obpabaTbiBaeMbii
marepwuan.

Ewe ogHUM cyliecTBEHHbIM HedoCTaTKoM
LIAPOBbIX MENbHWL, WCMONb3yeMblX Afs COo-
BMELLEHUS] MPOLECCOB W3MENbYEHNs U CMe-
LUMBAHUSI TBEPAbIX KOMMOHEHTOB B MPOM3BOA-
CTBE CyXWX CTPOUTEMbHbIX CMECEN, SIBMsieTcst
0OMnacHOCTb pPaccrnoeHnsi NpUroTaBnnBaemoro »



npoaykta. Martepuansl, ucnonb3yemMblie B Npo-
N3BOACTBE CTPOUTESbHBIX CMECei, B OCHOBHOM
MMeloT pasHble pa3mepbl, NPOYHOCTb, MMOT-
HOCTb, MoOKasaTenu pa3manbiBaeMocT U T.4.,
3TO OTHOCWTCS U K OCHOBHBIM KOMMOHEHTaM, U K
Xummyeckum gobaskam. B npouecce coBmecT-
HOroO noMona-CMeLUVBaHnsA, Menwowue Tena
(wapbl, CTepXXHU 1 T.4.) BbI3bIBAIOT cerperawluio
npuroTaBnMBaeMoi CMecH.

Mop Bo3gencTBMEM 4acTbiX, HO crnaboHa-
TPY>KEHHbIX KOHTaKTOB B pesynbraTe TWKCO-
TPOMHOTO Pa3XmkeHns cmecn bonee Taxenble
YacTULbl OMYCKalTCA B HYDKHIOIO YacTb €MKO-
CTW MenbHUUbI, Bonee nerkve YacTuubl MoOA-
HMMAIOTCA B BEPXHIOK YacTb, YTO MPMBOAUT K
3HAYUTENBHOMY CHWKEHWIO OAHOPOAHOCTU NOo-
nyyaemoro npogykrta. MNMobyxaatowme KoHTak-
Tbl MENOWMX TeN CHWXAIOT CUMy CLenneHns
MeXay 4acTuuamu, Bbi3blBask WHTEHCKUBHOE
paccrioeHune nNpurotaBnMBaeMon CMecu, 1 Yem
NpoAoIKMTENbHEE BO3AENCTBUE, TeM MeHee
0AHOPOAHBIM ByAeT Nony4eHHbINn MaTepuarn.

Takum 06pa3om, HECMOTpsi Ha LUMpOKue
BO3MOXHOCTW MEXaHOXMMMWYECKOW aKTuBauuu
npu COBMECTHOM MOMOJIe-CMELUMBaHUN  Mo-
poLLKoOOpa3sHbIX MaTepuanos, AaHHbLIN MeToA,
Ha CerogHsLWHWA AeHb, B OCHOBHOM, peanu-
30BaH TONbKO B 1TaboOpaToOpHbIX YCNOBUSAX. ITO
CBS3aHO, MpeXae Bcero, C OTCYTCTBMEM He-
06xoAMMOro  MOMONbHO-CMECUTENbHOrO  060-
PyAOBaHUs, CO30AHHOTO C y4eToM cneunduku
Npou3BOACTBA Cyxux cmecew. HeraTuBHbIN
OMbIT MPUMEHEHUS LIAapOBbIX MENbHUL, AN pe-
anusaumn 3agay BbICOKOIHEProHarpy>XeHHoro
CMELUMBaHWS NMULLHWIA pa3 nogyepkvBaeT He-
06X0AMMOCTb  MCMOMb30BaHWA  CreumanbHbIX
N3MENbYUTENBHO-CMELLMBAIOLLIMX — arperaToB-
MexaHOaKTMBaTOpOB.

Ob6opyaosaHve, MCnonb3yemoe Ans romMo-
reHu3auMm 1 TOHKOrO Momoria KOMMOHEHTOB
CMecH, JOIMKHO COo34aBaTh BbICOKME MexaHuye-
CKvie Harpysku Ha obpabaTbiBaeMbli MaTepuan,
obecneunBaTb paBHOMEPHOE pacrnpeaenexHve
B OCHOBHOM 0OObeme cmecu Manbix 000aBOK,
He JomnyckaTb paccnoeHus (cerperauumn) npu-
roTaBnMBaemMoro npoaykTa, YTO COBEPLUEHHO
HEBO3MOXHO MPU  UCMONb30BaHUN  MeSbHUL,
pasaasnuBaroLLee-McTUparoLLero 4eNcTBusS.

11. CMELWULMBAHUE B

BbICOKO3SHEPITOHANPAXEHHbLIX

ATPEFATAX

Bbiwe Mbl paccmoTpenu ocobeHHoCTU
CMeLLNBaHNA CbiNyuynx maTtepuanoB npu pas-
JINYHBIX CKOPOCTSAX ABWXEHUS CMELUMBAOLLMX
opraHoB. YCTaHOBMB HEKOTOPYH 3aBUCUMOCTb
Mexay pesynsratamy CMELUMBaHWUSA U UHTEH-
CMBHOCTbIO BO3[ENCTBMA Ha obpabaTbiBaeMbin
matepuarn, Gbin caenaH BbiBoA, YTO Mpu yBe-
JNINYEHUN UHTEHCMBHOCTU BO3OENCTBMS MPOUC-
XOOMT KapAMHarnbHoe ynydlleHve nokasarenemn
COBMELLEHUS KOMMOHEHTOB CMECH.

MoBbILEHNE KOHLIEHTPALMK S3HEPTM B CMe-
CUTENbHON Kamepe He TOMNbKO NMPUBOAUT K ynyy-
LLEHUIO AUCNIEPCUOHHBIX XapaKTEPUCTMK KOMIMO-
HEHTOB CMecH, HO U CnocobCTBYET NMO3UTUBHBIM
M3MEHEHNAM B CTPYKType noBepxHocTu. [Nepe-
XO[ OTAErNbHbIX 3MEMEHTOB MOPOLLKOOOPA3HbIX
MaTepuarnioB B HOBOE MOANULMPOBAHHOE CO-
CTOsIHME COMPOBOXAAETCS YBENMYEHNEM MOTEH-
LManbHOW 3HEprnM BbICOKOAMCMEPCHOW cucTe-
Mbl BCMEACTBME YBENMYEHUS] MOBEPXHOCTHOW
aKTUBHOCTM OTAENbHbIX YacTuLl.

Oaxe npu oTHOCUTENbHO cnabom BO3-
OENCTBMM  CMELUMBaKWMX  OpraHoB  Ha
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obpabaTtbiBaeMble MNOPOLLIKOOOpasHble MaTte-
puanel NPOUCXoAWUT OBHaXeHue U 3auvucTka
NOBEPXHOCTN 3NEMEHTOB, 4YTO MO3BOMseT
NOBbLICUTb CTENEeHb B3aMMOAENCTBUS OTAENb-
HbIX KOMMOHEHTOB, akTuBU3upyeT paboTy
XuMmunyecknx pobasok. OwyTumble pesynb-
TaTbl BHECEHUS [OOMONHUTENBHOW 3HEPrMM B
npuroTaBnMBaeMy0 CMECb JOCTUTalOTCS yxe
npy OTHOCUTENbHO HEGONbLUOM yBEenU4eHUn
WHTEHCMBHOCTW B3auMOLENCTBUS CMeluuBa-
IOLLMX OpraHoB C MOPOLLKOOGpa3HbIMU MaTe-
puanamu.

CpaenaHHble BbIBOAbI MO3BONSIOT Npeaernb-
HO 4eTKo cdopMynuMpoBaTb OCHOBHble Tpebo-
BaHWs, npeabsBnsieMble K NMOMOMbHO-CMELLU-
BawLLeMy 060pynoBaHWIO, 3a4eNCTBOBAHHOMY
B NMPOW3BOACTBE aKTUBMPOBAHHBLIX CYyXUX CTPO-
uTenbHbIX cMecen. Npexae Bcero, cMellnBa-
HME KOMMOHEHTOB [IOMKHO OCYLLECTBIATLCS He
B YMIOTHEHHOM, @ BO B3BELUEHHOM COCTOSIHUM,
Korga cusbl cuenneHus Mexay yactuuamm Mu-
HUManbHbl. [MomMon — cMelmBaHvWe martepua-
0B, HAXOASLLMXCSI BO B3BELLEHHOM COCTOSIHUM,
NO3BONSAET CHU3NUTb YCTaHOBIEHHYH MOLLHOCTb
TexHonoruyeckoro obopyaoBaHusl, COKpPaTUTb
BpeMsi paboyero Lukna.

YuuTtbiBas, 4TO NpY yBEMUYEHUN UHTEHCUB-
HOCTW 3HEpreTMyYecKkMx BO3AEUCTBUIA YPOBEHb
COBMELLEHNSI KOMMOHEHTOB CMECU MOBbILLAET-
Csl, MOMOINbHO-CMELUNBalOLWUIA arperat JOSHKeH
obecneynBaTb BbICOKYIO CTEMEHb HarpyXeHus
obpabatbiBaemoro matepuana. [Onsa npepot-
BpalleHNsi paccrioeHMss cMecu B npouecce
CMeLUMBaHUS BpeMsl HaxoxaeHust matepuana
B CMECUTENbHOM Kamepe OOMKHO BbiTb MUHW-
MarbHbIM, YTO BO3MOXHO TOMbKO MpWU JocTa-
TOYHO BbICOKON MHTEHCUBHOCTU 3Hepretuye-
CKOrO KOHTaKTa.

MpeobsBnseMbiM  TpebGoBaHUSAM  BMOMHe
Mor Obl COOTBETCTBOBATb HEKWA MOMOMbHO-
CMeLUMBaIOLLMI arperart, peanuayownii UHTEH-
CMBHbI PEXMM CMELUMBaHUS, Knaccuduumpo-
BaHHbIN kak Fr>100. Mepexon cMmecutensHoro
o6opynoBaHUsi Ha O3HAYEHHbIV pexum obecne-
UYMBaET ONTUMArbHY0 SHEProHanpsPKEHHOCTb
npouecca MexaHW4Yeckon akTvBauuMu u Hebbl-
Banyto CTeNeHb COBMELLEHUS aKTUBUPOBaHHbIX
KOMMOHEHTOB CMECMH.
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VHTEHCMBHBIV peXXMM NnoMona-cMeLlBaHus
TaKke MOSHOCTbIO YCTPaHSAET ONacHOCTb arpe-
raTMpoBaHMUsi BbICOKOAMCNEPCHbBIX MaTepuarnos.
KOMMNOHEHTbI HaXoAsTCSA B CMECUTENBbHOM Kame-
pe AecATble JONW CeKyHAbl, YTO cnocobcTByeT
WHTEHCUBHOMY OTBEAEHWIO Tenna u npegoxpa-
HAIET CMeLLMBaeMble MaTepuarnsl OT neperpesa.
MuHMManbHOe BpeMsi HaxoxaeHust obpabaTbl-
BaeMbIX MaTepuanos B CMECUTENbHON Kamepe
NOBbILIAET CBS3HOCTb MpOAYyKTa, YCTpaHseT
onacHocTb ero paccrnoexusi. bonee Toro, co-
KpalleHne BpemeHu npebbiBaHWA YacTuy B
CMEeCUTENbHOW Kamepe OTKPbIBaeT BO3MOX-
HOCTb OCYLLECTBMNSITb NOMON U CMeLUnBaHue B
HenpepbIBHOM pexuMe, YTO No3BONsAeT Kapau-
HarnbHO CHU3WUTb OGLLYI0 METanoeMKoCTb Cu-
CTeMbl MHTEHCUBHOTO CMeLLUMBaHus bonee Yem
B 3 pasa No CpaBHEHWIO C aHaNMoOrMyHbIMK MNo-
KasaTensimym cUCTembl LIKIMYECKOro CMeLLnBa-
Hus. B TO Bpemsa kak MakcumanbHas 3arpyska
LIMKMMYHOIO CMecUTenst coctaenseT He bonee
70 % oT ero obbema, Ansi BbICOKOSHEProHarpy-
XEHHbIX CMecuTenen HenpepbIBHOrO AeNCTBUS
XapakTepHo bonee nonHoe NCNonb3oBaHne pa-
6oyero obbema Kamepbl CMELLVBaHWSA.

12. CMECUTENN MHTEHCU®UKATOPDI

HEMPEPLIBHOIO OENCTBUA

B NPOU3BOACTBE

BbICOKOAUCMEPCHbIX MATEPUANOB

OnuvcaHHble 3ddeKTbl NMPUMEHEHUS Mo-
MOJIbHO-CMELLMBAIOLLMX arperaToB-mexa-
HOaKTMBaTOPOB B MNPOW3BOACTBE MOAUDM-
LUMPOBaHHbIX CMeceil He HABMSATCA 4em-To
dhaHTacTMYeCKMM, HanNpoTKB, pe3ynsTaTbl MHO-
FOYMCINEHHbIX UCCMEA0BaHNIA, NPOBOAMBLUMXCS
KaK B HaLLen cTpaHe, Tak 1 3a pybexxom, NULWHNA
pa3 noAyepK1BatoT NPaKTUYECKYIO LIEHHOCTb W,
4YTO camoe rnaBHoe, TexHudeckoe obecneye-
HVe MeToAa akTvBauuu TBepAblX MaTepuanos.
Bonee TOro, cmecuTenn—mexaHoakTMBaToOpbI
[0CTaToO4HO AaBHO MPUMEHSIOTCA B Pa3NNYHbIX
TEXHOMOTMYECKNX NpoLeccax, CBA3aHHbIX C Mo-
ny4yeHnem cMecei CIOXHOro cocTaBa Ha OCHO-
BE BbICOKOAMCNEPCHBIX MaTepranos.

Hanbonee spko BO3MOXHOCTM MOMOIbHO-
CMeLLMBaloLLMX arperaTtoB NposiBUNNCL B Mpo-
W3BOACTBE CUNUKAnNbUMTHBIX W3Aenun, Ans
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nomMona KeBapLieBOro necka, M3BecTu, CMeLuu-
BaHUs LLNXTbI, rnapodgobusauum mena, a Takke
B MeTannypruyeckon NpPOMbILLNIEHHOCTV Ans
NpUroToBrieHUst HOPMOBOYHBLIX COCTaBOB.

Tak, B NPOM3BOACTBE CTPOUTENbHBIX Ma-
TepuanoB Ha OCHOBE cunuKanbLWTa, Kak Ans
romosia OCHOBHbIX KOMMOHEHTOB, Tak U Ans ux
CMELLMBaHWS, MCMONb30Banuncb CTepXHeBble
MenbHULbI-Ae3NHTerpaTopsl.

OesuHTerpatop npeacrasnsieT cobon no-
MOSbHbIN MEeXaHW3M, COCTOSALWNIA U3 ABYX Bpa-
LLAIOLLMXCS B MPOTMBOMONOXHBIE CTOPOHbI PO-
TOpPOB (KOP3WH), HaCaXeHHbIX Ha OTAerbHble
COOCHO pacnonoXeHHole Bamnbl. Ha guckax
POTOPOB MO KOHLIEHTPUYECKUM OKPYXHOCTAM
YCTaHOBIIEHO HECKOMNbKO PSA0B NOMOSIbHbBIX Op-
raHoB (nanbLes- 6un). PacnonoxeHue nomonb-
HbIX OPraHoB BbIMOMHEHO TakMm 0bpa3om, 4To
KaXXabl psiA OQHOro potopa CBOGOAHO BXOAUT
Mexay AByMS psfamu Apyroro.

Matepvan, unm cpasy HecKOnbKO KOMMO-
HEHTOB, noanexawmx obpaboTke, HenpepbIB-
HbIM MOTOKOM MOAAETCS B LIeHTPpanbHylo 4acTb
potopa u, nepemelyascb k nepudepun, noa-
BepraeTcs MHOFOKpPaTHbIM yaAapam nasbLes,
YCTaHOBIEHHbIX Ha poTopax, BpaLLatoLLUXCS
C Bblcokow ckopocTbto (1000-4500 06/mMuH) BO
BCTPEYHbIX HarnpaBneHusix.

Mopo6HbIN XapakTep nepemeLLMBaHUsi KOM-
NMOHEHTOB cMecun HabntogaeTcsa Npu paboTe Bbl-
COKOCKOPOCTHBIX [earrioMmepaTopoB, KOTopble
NPUMEHSIIOTCA AN NoBblWeHUss 3 deKTuB-
HOCTW CMeLUMBaHWA arperaTtoB LMKIINYECKOro
pevictBua. OgHaKo CTeneHb 3HepreTMyeckoro
BO3/eNCTBUSA, peanuayemMas 4e3MHTerpaTopom
Npy NPOXOXAEHUN Yepes Hero Cbinyynx mate-
pvanoB 1 AearrioMepaTopoM, YCTaHOBIIEHHbIM
B OGOKOBOW 4acTu eMKOCTW CMecuTensi, npo-
CTO HeconocTaBuma. Npu paboTte NMOMosbHblE
(cmelwmBaroLLme) opraHbl Ae3vHTerparopa o06-
pasyloT MOLUHeWLLne BCTPEeYHble MOTOKM Ma-
TEepyranoB C BbICOKOW PAa3HOCTbIO CKOPOCTEMN,
yTo obecneuymBaeT rmybokoe obbLEMHOE nepe-
MeLUMBaHWe, COBEPLUEHHO HeaOoCTMXMMOeE Npu
MCMONb30BaHUN APYrMx TUMOB CMECUTENbHOro
obopynoBaHus.

YacTuubl M3Mene4aemMbix Nvbo cmelunBa-
eMbIX maTepuanos, nonagas B LEHTP poTopa
Ae3vHTerpartopa, nog AevCTBUEM LIeHTpobex-
HOM CWMbl OTOPAacbIBAOTCH Ha MepBbIA psia
MOMOSbHBIX OpraHoB. KocHyBlMCb nanbLes
nepBoro OT LieHTpa poTopa psaa, 3epHO nory-
YaeT COOTBETCTBYIOLLYIO 3TOMY psily CKOPOCTb
1 nop AencTBMeM LieHTPOBEXHON Cuibl Bbibpa-
CbIBaeTCA C TpaekTopuu NepBoro psiga nanb-
LeB Mo HanpasneHulo BTOPOro psia, Bpalua-
IOLLLerocs B HanpasneHWu, NpoTUBOMONOXHOM
HanpaBneHuio ABwxeHns 4vactud. [onyyas
yaap oT nanbueB BTOPOro psiaa, Yactulbl OT-
CKaKvBalOT OT HWUX, MEHSIA BEKTOP CKOPOCTU, U
BblOpackIBaTCA C TPaeKTopuu BTOPOro psaa
nanbueB pAanblue, nepecekas TPaeKTOPUIO
Tpetbero psga. [lepeMeHHO-NPOTUBOMNONOX-
HOe [BWXEHWe 3epeH CbiMyyero marepuana
(Hanpumep: necka, LUeMeHTa, U3BECTH, LUnaka
M T.A.) U, COOTBETCTBEHHO, €ro nepemeLunBa-
HWe NPOoAOoImKaeTca A0 TeX Mop, Nnoka 3epHO He
Oynet BblbpoLIEHO U3 Ae3nHTerpatopa. Takas
Mopernb nepeMeLlMBaHnsA NO3BOMSET Nnony4atb
MHOFOKOMMOHEHTHbIE CMECU BbICOKOW OfHO-
POAHOCTY B HENPEPLIBHOM NMOTOYHOM pEXUME.
B pesnHTerpatope BO3MOXHO OCYyLLECTBNeHue
avcneprauny, akTusaumu, nomMorna v roMoreHu-
3auum, B TOM YKCIE C UCTONb30BaHNEM XUOKUX
KOMMOHEHTOB.
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Ewe ogHa oco6eHHOCTb Ae3UHTErPaTOpHO-
ro Metofa nomorna- CMeLIMBaHUS 3aKnoYaeTcs
B BbICOKOW CENeKTUBHOCTU paspyLleHust TBep-
OblX MaTepuarnoB B MecTax CTPYKTYPHbIX Ae-
(heKTOB, a Takke NMPEeUMyLLECTBEHHO OCKOMOY-
Has dopma yacTuy. MpuHUMas Bo BHUMaHUe,
YTO GONBLUMHCTBO ChIPLEBLIX KOMMOHEHTOB, UC-
nonb3yemblX B NPOUN3BOACTBE CYyXUX CTPOUTENb-
HbIX CMeCel, WMEeNT nonuKpucTansmyeckoe
CTpPOeHUe, yaapHoe paspyLUeHue arnomepara B
30Hax KOHTaKTa OTAEMbHbIX 3ePeH, HECOMHEH-
HO, siIBNsieTcs Hanbonee paunoHanbHbIM B nna-
He SHepreTUYecknx 3aTpar.

B pesynbrate ygapHoro Bo3genctsus npu
[OCTaTO4HO BbICOKOM PasMOSibHOM MOLLHOCTM
[e3nHTerpaTopa npouCXoasT Cepbe3Hble n3mMe-
HEHUS rPaHyrOMETPUYECKOrO COCTaBa CMeLLU-
BaeMblX KOMMOHEHTOB. MHOIrOKOMMOHEHTHbIE
NPOAYKTbI, MOMyYeHHble B pesynbrate Oe3vH-
TErpaTtopHo 06paboTKM, XapakTepuaytTcs
Yy3KMUM 3€pHOBbIM COCTaBOM, YTO MO3BONSIET
nosly4yaTb BbICOKOKAY€CTBEHHbIN HAMOMHUTENb
6e3 ucnonb3oBaHNs obopynoBaHus Anst knac-
cudmkaumm n cenapupoBaHnsi. K HeCOMHeH-
HbIM MPeuMyLecTBaM MOMOSia U CMELLMBAHUS
C WCMonb30BaHWEM [e3uHTerpatopa MOXHO
OTHECTM HebOomnbLIOW MPOLEHT nepensmernb-
YEHHOro (HEKOHOWLIMOHHOIO) MaTepwvana, oT-
CYTCTBME XIJ10MbEB, CPOCTKOB, KOMKOB U ApYrnx
HOBOOOGpa3oBaHMIN, 0O6LIYHO BO3HMKAKOLWMX NpU
YBENUYEHNM TOHMHBI MOMONa, a Takke adpdekT
camoouuLLEeHNsT paboynx OpraHoB OT Hanvna-
HWUS1 MaTepuarnos, CKMOHHbIX K aaresvu.

[ns neMoHcTpauny BO3MOXHOCTEN CMEeCH-
TEMbHbIX arperaToB-A4E3UHTErPaTopoB MOXHO
npuBECTU CrieayoLwWwuiA Nnpumep:

OpHon 13 Hanbonee CNoXHbIX TEXHOMNOru-
YecKMX onepauui SIBMSIETCS HAHECEHWE XWA-
KMX BELLEeCTB Ha MOBEPXHOCTb YacTuL, BbICOKO-
aucnepcHoro nopowka. 3agaya ycrnoxHsieTcs
TEM, UTO 3a4acTyto XnaKMe XuMuyeckue nobas-
KM LOMKHbI BBOAUTLCS B MarnbIX KONMYECTBAXx,
Npu 3TOM OT TOFO, HACKONbKO PABHOMEPHO OHM
GyayT pacnpeneneHbl B OCHOBHOM obbeme, 3a-
BUCUT 3(PEKTUBHOCTb MX MPUMEHEHWS.

B Poccun, a Takke 3a pybexom B psge
CTpaH NPOU3BOASTCS pasnuyHble copTa Mena c
aKTMBMPOBAHHOW MOBEPXHOCTbIO: KamnuT, Karnb-
UVH, KanbBaH, Banu (ameprikaHCKue akTUBUPO-
BaHHble Mena), INOHCKUIA Men (XakyeHka).

Kanut — BbICOKOAMCNEPCHbIV YrMeKUCHbIN
Kanbuui, 0bpaboTaHHbIA CTEAPUHOBOWN KUCHO-
Ton. Bbinyckaetca kanuT-1, cogepxawmn 1,0
% cTeapuHoBoOW kucnoTel, kanut-3 ¢ 3,0 % cTe-
apvHoBOW kucnotbl. Kanut-1 1 -3 — nopotuok
6ernoro LBeTa, XOpPOLIO AMCMEeprupyeTcst U He
CMauvmBaeTcs BO4OMN.

KanbBaH — npepctaenseTr cobon ynerpa-
TOHKUI OCaXOEHHbIW YrNEeKUCNbIN Kanbuum ¢
aKTMBMPOBAHHOW MOBEpPXHOCTbD. OH He cma-
YMBaETCs BOAOW U aKTMBMPYET ByNKaHU3aLMIO
Kay4yKoB.

KanbueH — aKTMBMPOBaHHLIN OCaXKOEHHbIV
npoaykT, cogepxatumn 97-98% yrnekncnoro kanb-
umsa n 2% axktusumpyiowlero Bellectsa. [MoBepx-
HOCTb 4acTuL, MOKpbITa Kay4yKopacTBOPUMbIMM
OpraHMYeCKMM COEOVHEHVSIMM, KOTOpbIE YIy4-
LLIAKOT AMCNeprupoBaHme KarbLeHa B Kayyyke.

Banu-1 — ocaxgeHHbIi Mmen, 06paboTaHHbI
CTeapUHOBOW KUCIOTON. He cMaumBaeTcs BOJOW.

OCHOBHOW TEXHOMOrMYeckon 3agaden npu
MoNyyYyeHNM akTMBMPOBAHHOIO Mena SBMsieT-
CA MaKkcuMaribHO paBHOMEPHOE HaHeceHue
ruapochobusnpytoLlen fobaBku Ha OTAeNbHbIE
yactuubl matepuana. [pu 3TOM cnvnaHve

MenbYanWmnx 4Yactuy, obpasoBaHue arriome-
paToB 3HAYUTENbHO YXyALIAEeT Ka4yecTBO Nony-
Yaemoro nNpoaykTa, pe3ko CHUXaeT 3PeEKTMB-
HOCTb paboT Nno ero akTMBaLUK.

Mo pesynbratam uccrnegoBaHUn U NpPous-
BOACTBEHHOW NpaKTWKW 6bINo ycTaHOBIEHO, YTO
rmapocdobusaums mena npoTtekaeT Havbornee
a(beKTMBHO NpuK nogaye pacrblfieHHOW cTea-
PVHOBOW KUCMOTbI B M3MENbYUTENbHLIN arperat
YAApHOro AeNCTBUA, Hanpumep, Ae3vHTerparTop
MOMOTKOBOW MenbHUUbI U T.4. laHHoe o6opyao-
BaHWe MO03BONsAeT MPOBOAWTH MOBEPXHOCTHOE
HaHeceHve, N3MenbYeHe N CMeLLMBaHUe Mu-
HeparnbHbIX HanonHutenen 6e3 obpasoBaHusi
arnomepaToB B HEMPEPbLIBHOM pexume.

B pesvHTerpartope Bbicokasi CTemneHb cme-
LUMBAHUSI KOMMOHEHTOB JocTuraetcs 6Gnaro-
Aapsi NpsMOMY WHXEKTUPOBaHWIO CTeapuHo-
BOW KMCMOTbI B MOMOJbHYI Kamepy arperarta
W yaapHOMy BO3AEWCTBUIO paboumx opraHoB.
Bnarogapsi BbICOKOW CKOpPOCTU BpalleHUsi po-
TOPOB W PEXNMY CMELLMBAHWS, KOTAa 3Ha4YeHne
Fr >100, o6ecneumBatoTcst OTNINYHbIE pe3yribTa-
Tbl CMelMBaHus, rmapodobusaumm n noMmona
MWHEepanbHOro HaMoOMHUTENS.

MpakTuka wncnonb3oBaHWs [Ae3uHTerpa-
TOpPOB B KayecTBe CMeLuMBaloWwux arperaToB
no3BoNnseT yTBepXAaTb, YTO C MPOMYCKOM
yepes Oe3uHTerpaTtop necka, M3BECTU, Le-
MeHTa W ApYyrux MaTepuanoB mnony4vyaercs
BbICOKMIA 3pEKT roMoreHmsauun paxe B
Tex cnydvasix, koraa pgesuHterpatop pabo-
TaeT C pa3MOfibHOM MOLHOCTbIO He Gonee
25-50 cm?/rpamm npogykta. COOTBETCTBEH-
HO, MPU CHUXEHUU UHTEHCUMBHOCTU Harpysku
Ha cMeluMBaeMble mMaTepuarnbl Takxe cylie-
CTBEHHO YMeHbluaeTca M3HOC pabouymx op-
raHoB Ae3uHTerpatopa W MOsIBMSETCS BO3-
MOXHOCTb MOBBLICUTb YPOBEHb TEXHUYECKOro
MCnonb30BaHUA [aHHOro obopyaoBaHus B
NPON3BOACTBE CyXNX CMeCeN.

B 3aBucMMoOCTM OT xapakTepa peluaembixX
3ajay, pa3moribHas MOLLHOCTb Ae3uHTerparto-
pa, kak n 3dPEeKTUBHOCTb NepemeLLnBaHus,
MOXET W3MEHSTbCA B LUMPOKMX Npegenax.
OCHOBHbIMU KpUTEPUSMU NpK BbIGope Nomorb-
HO-CMeLLUBAIOLLErO Ae3nHTerpatopa sIBMsiOT-
cs TpeboBaHWMA K AMCMEePCUOHHOMY COCTaBy
CMecH, TOMOreHHOCTW MOry4YaemMoro npoaykTa,
3HeprosaTpataMm Ha OCYLUECTBIEHWE [OaHHbIX
TEXHOMOMMYECKMX onepawuii 1, HakoHeL, Koad-
PVLNEHTY TEXHUYECKOrO MCMOoNb30oBaHMsa 060-
pyaooBaHWUsi Ha NPOU3BOACTBE.

B uenom, obLias 3akoOHOMEpPHOCTb Mpu KC-
nonb30BaHUN [E3NHTEerpaTtopoB criedytoLas:
YeM Gonblue pasmoribHasi MOLUHOCTb arpera-
Ta, TeM Bbllle 3HEPro- U 3KChnyaTaunoHHbIe
3aTpatbl, HO 1 TeM 6onee ogHopogHon Oyaet
nonyyeHHasi cmecb. B npousBoacTtBe MHoOro-
KOMTMOHEHTHbIX CyX1X CMeCcel MOryT UCMOoSb30-
BaTbCA AEe3NHTerpaTtopbl OTHOCMTENBHO HU3KOW
pa3MornbHOM MOLLHOCTW, ofHako obecneyvBa-
owpe nonyyeHne npodykTa BbICOKOrO YPOBHS
COBMELLEHNST KOMMOHEHTOB MPU MUHUMAIbHBLIX
3aTpatax Ha ero nony4eHue.

Knaccudukauma OeavHTerpatopoB no ux
pa3mornbHOM MOLLHOCTW NO3BONSEeT nogobpartb
obopynoBaHue, Havboree NoMHO oTBevatoLLee
TpeboBaHUsAM NPOM3BOACTBA CyXNX CMECEN.

YCNOBHO MOXHO BbIAEMUTb TPU OCHOBHbIE
rpynnbl A€3MHTErpaTopoB, KnaccupuumpoBaH-
HbIX M0 3 DEKTY U3MENBYEHNS- CMELLNBaHNS:

1. CMmecuTenbHble Ae3nHTerpaTopbl —

MMerLme MUHUManbHbIN Pa3MOrbHbIN

adbdpekT, Ho coBMecTHast obpaboTka B HUX P
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KOMMOHEHTOB 0becneynBaeT BbICOKYIO
rOMOFeHHOCTb CMecH; Npu KoadduuneHTe
pa3manbsiBaeMoCT! Matepuana, paBHoM

1 (necok KBapLeBbIil), NPUPOCT yAenbHON
nosepxHocTu <50 cm?/rpamm npoaykTa.
Takune Ae3anHTerpaTopbl UCNOMb3YIOTCH
AN roMoreHn3aummn cmecen ans
CUNMUKATHOTO KMpMNWYa, LeMeHTa,

necka, crekna u T.n. CmecutenbHble
[e3NHTEerpaTopbl XxapakTepusyTcs
BbICOKOI NPON3BOAMTENBHOCTHIO U
60MbLIMM PecypcoM NMOMOIbHbLIX OPraHoB.

2. MomonbHble Ae3nHTerpaTopbl —
obecneyunBaloT npu koadpuLmeHTe
pa3mMansiBaeMocTy MaTepuana 1
(necok KBapLeBbIi) NPUPOCT yAenbHON
nosepxHocTu oT 200 go 1000 cm?rpamm
npopykTa Tpebyemyto TEXHONOorn4yeckyto
aKTVBM3aLMI0 KOMMOHEHTOB CMECH U
BbICOKYIO OAHOPOAHOCTb NOMy4aemMoro
npoaykTa.

3. [leavHTerpartopbl TOHKOro nomorna —
obecneymnBaloT npu koadpuLmeHTe
pa3mManbiBaeMocTV MaTepuana 1
(necok KBapLeBbIi) NPMPOCT yAenbHON
nosepxHocTu > 1000 cm?/rpamm npoaykTa,
nmetoT 6onee BblCOkUI achpdeKT akTuBaLmm
1 rOMOreHn3aLmnn, 4em cMecuTenbHbIe
1 NOMOIbHbIE AE3VHTErPaTophbl, HO B
TO Xe BpeMs, CPOKN MEXPEMOHTHOMN
3Kcnnyatauum gaHHoro obopyaosaHus
OTHOCUTESLHO HEBENVIKM.

Wcxons v3 obLuero nonoxeHnsi, OCHOBaHHOTO
Ha TOM, YTO KayeCTBO CMELLUMBAHWS B 3HEProHa-
TPYXEHHbIX ~arperarax-gesuHTerpatopax paxe
MpW CHWXXEHWUW Pa3MOSIbHOW MOLLHOCTW Mocnea-
HUX ropasao BblILLE, HEXENV NMPU UCMOMb30BaHWN
cMecuTenbHOro  0bopyaoBaHUA  LIMKIIMHYECKOrO
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PacoBOYHBIE MAWMWMHBI

PA3NMUYHOM NPON3IBOAMUTENBHOCTH

[ENCTBUS «KIacCUYECKMX» CXEM MepeMeLLnBa-
HUS, MPUMEHEHUE B MPOW3BOACTBE CTPOUTEMb-
HbIX CMeCcel Ae3MHTErpaTopoB Marioi MOLLHOCTH
npencTaBnsieTcs BeCbMa NepcneKkTMBHbIM.
CerofiHsi, Korja BOMPOCHI CHKEHNS SHEPFO-
pecypco3aByCMMOCTM OCHOBHbIX HarnpaBreHuii
VHAYCTPUanbHON OeATeNbHOCTU NpeACTaBnsAoT-
cs1 0COBEHHO aKTyarbHbIMW, METOAbI M CMOCObbI
OCHOBHbIX TEXHOOTMYECKNX NMPOLIECCOB NPOMU3-
BOACTBA MaTepuarioB CTPOWUTENbHOrO HasHa-
YeHus1 TpebyoT KapaMHanbHOro nepecMmoTpa B
nnaHe ux onNTUMU3aLUM 1 paLmoHanu3auuu.
HecmoTpsa Ha Goratenumin onbiT paspaboT-
KW U BHEOPEHUSI B MacCOBOE MPOU3BOACTBO HO-
BEWLIMX METOAOB U TEXHOMOIMI, OPUrMHAnNbHbIX
MallVH W arperaToB, CErogHs B NMPOW3BOACTBE
HEKOTOPbIX BMOOB CTPOUTENLHBLIX MaTepuaros
HabnopaeTcs ABHbIA 3acTol. TexHomnoruu, no-
3BONMBLUME Halen cTtpaHe B 50-60 rogax npo-
LLOro Beka BblpBaTbCsl Aareko Bnepes v Hagor-
ro onepeamnTb KanuTanuMcTUYeCK1e rocyaapcTaa,
CErofiHsi B 3HAYUTENbHOW CTENeHW ucyepnanmu
CBOW pecypc 1 TpebyroT AanbHENLIEro passuTus
C Y4ETOM COBPEMEHHbIX 3HAHWI U NPaKTUK.
Bbibop cxem nponsBoacTBa MHOroKOMMO-
HEHTHbIX BbICOKOAMCNEPCHLIX MaTepuanos
[OOIMKEH YYNTbIBaTb NPOM3BOACTBEHHbIV OMBbIT,
CYLLIECTBYHOLLMIA YPOBEHb Pa3BUTUS TEXHUKU
1 3KOHOMMYecKue npeanocbinku. Tonbko Ta-
KOW noaxon MNo3BOMSIET NpY BbICOKOM YpOB-
HE WHHOBALMOHHOW BOCMPUMMYMBOCTM Kak
oTAenbHbIX pyKOBOAWTENEN npeanpuATun,
Tak M TEXHUYECKOro nepcoHana COXpaHWUTb
rMOGKOCTb MO OTHOLUEHMWIO HE TONBKO K Cylue-
CTBYHOLUMM, HO U K MOTEHLManNbHbIM Tpebo-
BaHUSAM pblHKa. YbeauTenbHble pesynbrathbl
NO3UTUBHBLIX M3MEHEHUN (U3NKO-MexaHnye-
CKUX CBOWCTB pa3fiMyHbIX Matepuarnos npu nx

COBMECTHOWN 06paboTke B BbICOKO3IHEProHa-
MPS>KEHHBIX arperatax ele pas gokasbiBaloT
BaXXHOCTb JanbHeNLWero n3y4yeH1s BoONpocoB
MEeXaHOXMMUYECKON akTMBaLumn TBepabIX Ten,
OUCCMNAUMOHHOIO  aKKyMyrnupoBaHusl nofa-
BeZleHHOW 3Hepruu, TBepaodasHoro cuHTesa
MaTepuanoB pasfiMYHOro MPOUCXOXAEHUSA C
LeNbl CKOPEMNLLEro UCNonb30BaHUS AaHHbIX
2 eKToB B NPON3BOACTBEHHOM NPAKTUKE. m

A.B IMNUINUH,
m. nixeHep OO0 «CtporiMexaHukay,
pykosogutens UTM «TexMpuGop»
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