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OCOBEHHOCTW NPOU3BOACTBA MATEPUANOB

ANA A0POXHOro GTPOMTENbCTBA

H.B. KOPEHIOTUHA, mn. TexHonor UTM «TexMprbop»

TEXNPUBOP

UEHA/KAYECTBO/CEPBUC

O TexXHONormm U3roToBNIEHUS N NPUMEHEHUs1 aKTUBMPOBAHHbIX
MUHepanbHbIX MOPOLLKOB MPU NPou3BoAcTBe acdanbTo6eToHa,
0c06eHHOCTSAX MOGUINbHOrO 060pyAOBaHUS A NPOU3BOACTBA STUX
MaTepuanoB Afsl OPOXHOIo CTPOUTENbCTBA U NMpenMyLLecTBax
Ae3UHTerpaTopHoro nynbBepusaTtopa AJfis TOHKOro nomMona kap6o-
HaTHbIX MaTepu1anos.

Mpwv Npor3BoAcTBe acthansTobeToHa A8 [LOPOXHOIO CTPOUTENLCTBA
O4eHb BaXHYIO POMb UrpaeT AMCNepCHas COCTaBNAOWas — MUHepanbHbIv
MOPOLLOK, NMPeACTaBNsoWMIA COOOM NPOAYKT TOHKOTO M3MeNbYeHNs L0
yoenbHon nosepxHoct 2500—5000 cM?/r M3BECTHRKOB, LONOMUTOB,
LLONIOMUTUN3NPOBAHHbBIX N3BECTHAKOB W ApYrnx KapboHaTHbIX Mopof,
METaNNyprmyeckimx LWNakos, a Takxke MopoLKoobpasHbiX OTXOL0B MPO-
MbILLEHHOCTL.

MuHepanbHbIN MOPOLOK B acdanbTobeToHe 3anofHAeT nycToThl
nec4yaHo-LLebeHOYHOro Kapkaca 1 MoBbILLAET MAOTHOCTb MUHepPanbHOro
OCTOBA, a TakXe MpeBpaLLaeT HedTaHoW BUTYM B NPoYHOe acdasnbToBoe
BSXXYLLlee BELLECTBO.

[nsi yCNeLwHoro BbIMNOMHEHWS 3TUX PYHKLMIA MUHEPATbHBIA MOPOLLIOK
[oMKeH 0bnafatb ciefyioLMN CBOMCTBAMU:

—  MpV CMeLLMBaHUM C BUTYMOM He [oMKeH KOMKOBAThCS 11 06pa3oBbIBaTh
arperarbl;

— cuenneHvie GUTYMa C MOBEPXHOCTbIO 3epeH MUHEPanbHOMo MOpOoLLKa
[LOMKHO ObITb HACTONLKO MNPOYHBIM, YTOObI BOAA He oTcnamBana outym
B TE4EeHVe BCero HOPMaTMBHOMO CPpoKa CNy>bbl acchansToOeToHa B no-
KpbITANK;

—  (PU3NKO-XMMUMYECKOe B3aMMOLENCTBME MEXAY MOBEPXHOCTbIO 3epeH
MUWHEPasbHOro MNOPOLLKa 1 BUTYMOM AOMKHO ObITb LOCTATOYHO CUb-
HbIM A5 OPMEHTALMN MOSIEKYST B TOHKOM Ciloe BUTyMa, 0fHaKo npu
3TOM MOPOLLIOK HE AOMKEH YCKOPSATb NPOLIECC CTapeHns b1uTyma;

—  CoAep>KaHve MYHepasibHOro MOPOLLIKA B CMeCK AOSIXKHO ObITb Npeaens-
HO MUHMMasbHbIM, HEOOXOAMMbIM A8 AOCTUXKEHWSA achanbTOOETOHOM
HOPMaTVBHOW NAOTHOCTM U MPOYHOCTU.

OCHOBHbIM CMOCOOOM YIyYLLEHNs CBONCTB MUHEPASIbHBIX MOPOLLKOB
ABNSETCA UX PU3MKO-XMMUYeCKas akTMBaLMs, NpY KOTOPOW mnpoLiecc
MN3MenbYeHNs MaTepranoB COMpoBoXaaeTcs obpaboTtkor butyma ¢ mo-
BEPXHOCTHO-aKTVBHbIMM BelectBaMu (MAB) B cooTHolleHnn 1:1-1:3. B
pe3ybTaTte akTUBaLMM MUHEPanbHbIX MOPOLLKOB OHW MP1OBPETaloT LienbIi
KOMMJIEKC NOMe3HbIX CBOMCTB:

—  rmapodunbHas NoBepXHOCTb MOPOLLKa CTaHOBUTCSA MMAPOMOOHON, HTO
obneryaer ero TpaHCMOPTMPOBAHME N XpaHeHWe;

~  aKTVIBMPOBaHHbIe MOPOLLIKM He KOMKYIOTCS, MPeA0CTaBss BO3MOXHOCTb
CHV>KEeHUS TOHKOCTW MOMOJa NMpu X NMPOWN3BOACTBE;

— Hau4me Ha NOBEPXHOCTW MOPOLLKa MPOYHON MieHKN BUTyMa cyLie-
CTBEHHO YNy4LLAeT YCIoBMS NocsieayoLero B3anMoaencTaus ¢ outy-
MOM Mpu NonyveHnn acchanstobeToHa;

— BbICOKOE Ka4yeCTBO MMHEepasbHbIX MOPOLIKOB obecneyBaeT BO3-
MOXHOCTb MPUTOTOBIEHUS acdhansTOOETOHOB C NOBbILWEHHOW NAOT-
HOCTbO, MPOYHOCTLIO, BOLO- M MOPO30CTOMKOCTbIO, @ B HEKOTOPbIX
C/ly4asx — C NOBbILLEHHOW CABUIOYCTOMYNBOCTBIO U TPELLMHOCTON -
KocTblo. Takue acthanbTobeToHbl MMeloT Hanbonbliee KONMYecTBO
3aMKHYTbIX MOP, 4TO 0OYCNOBNMBAET Hosee HU3KOoe BOAOHAChILLEHME
npw 3afaHHON OCTaTOYHOWM MOPUCTOCTM 1 BOAOMPOHMLL@EeMOCTI MO-
KpbITUS;

—  XxonofHble achanbTobeToHHbIe CMeCH Ha akTMBMPOBAHHOM MUHEPaSb-
HOM TMOPOLLKE He CIIEXMBAIOTCS MPU XPaHEHWM; MOKPLITUS 13 TakuxX
cMecen hopmunpytoTcs ObicTpee, UCMbITbIBas AaBNeHWe Npu ABUXKEHNN
aBTOMObOUNEN;

— pacxof BuTyma Ans MpUrotoBrieHWs achanbTobeTOHHbIX CMecel Ha
10—20% MeHbLUe, YeM CMEeCel Ha HeaKTVMBMPOBAHHOM MOPOLLIKE;

~ MpWroToBfieHVe, YKNaaKky v yninoTHeHWe acdanbTobeTOHHbIX cMecei
Ha aKTUBMPOBAHHOM MMHEPaNbHOM MOPOLLKe OCYLLEeCTBAAOT Npu
CHWKEHHOW MO CPAaBHEHNIO C OObIYHBIM MUHEPabHBIM MOPOLLKOM, Ha
20°C temnepatype;

—  MpW yKIaaKe v ynaoTHeHMM acdansTobeToHa ynyyLlaetcs obpabarbi-
BaeMOCTb CMec.
B cBA3W C BbIWEN3NOXEHHBIM, MHOIME AOPOXHO-CTPOUTENbHbIE

OpraHv3aLMm nepeLLnv Ha W1poKoe NpYMeHeHne akTMBUPOBAHHOIO M-

HepasnbHOro NOPOLLIKA.

TexHonoruu u3roToBNeHNs akTUBUPOBAHHbIX
MUHEPANbHbLIX MOPOLLKOB

B CCCP npon3BoacTBO akTMBMPOBAHHbIX MUHEpPanbHbIX MOPOLLKOB
BEJOCh B LUAPOBbIx 6apabaHHbIX MefbHMLAaX MyTeM [O3MPOBaHIIA 3apaHee
MPWIOTOBNIEHHOTO aKTMBATOPA Ha BbICYLLUEHHbIN LLieOeHb B LUHEK Nepes, Mefb -
Huel. Takoe obopynoBaHve (Hanpumep, NpodyKkummn Camapckoro 3aBofa
«CTpoMMaLLMHa») MPOV3BOANTENbHOCTLIO 810 T/4 MMEET yCTaHOBEHHYIO
MoLLHOCTb 450 kBT, Maccy 1o 200 T 1 rabapuTHble pa3mepbl 36x16x11 M.

CyLLecTBYIOT TakXXe BapWaHTbl, NpedycMaTpmBatoLLie CoBMeLLEHNe
onepauyn CyLLKM 1 NoMona C akT1BaLMEN B OAHOM arperate — BeHTUV-
pYyeMoW cenapaTtopHO MefbHULLE MOIOTKOBOIO MW a3pobuibHOrO TUMa.
Takue KOMMAEKTHbIE MPELNOXKEHNS UMEIOTCS Y CefytoLLMX Pa3paboTHMKOB:
HIMBIM «Topake» (r. EkatepmHbypr), 3A0 «Bonrouemcepsuc», OAO «[op-
Malw» (1. BepxHui Yhanen YensOuHckon oon.).

YCTaHOBKM Takoro Tvna, Mes 04eBMAHbIE MO SHEPrOeMKOCTM 1 KOMMAKT -
HOCTV MPeVMYLLECTBa MO CPABHEHWIO C TPAANLIMOHHbBIMM CXEMaMK LLIAPOBOTO
MOMOfa, B TO Xe Bpems OCTaloTCs OCTaTOYHO FPOMO3AKUMM, SHEPTOEMKUMM
N TPeBYIOT YCTaHOBKM MHOFOCTYMEHYaTbIX MPOW3BOAUTENbHbIX aCMMPaLIMOH -
HbIX CCTeM. Bce 3TW yCTaHOBKM, Tak >Ke KaK 1 YCTaHOBKM C LUAPOBbIMU Meflb-
HMLAMM, MOTYT UCMOMb30BaThCs TONbKO B CTALMOHaPHOM BapuaHTe, nMbo
TpebyIoT 3HaYUTENbHbIX MO TPYAO3aTpaTaM Pa3bopHO-cOOopPoYHbLIX paboT. B
TO >Ke Bpemsi BONpoC MOBMIBHOCTM YCTaHOBOK U X MPUOAMKEHHOCTY K 00b-
eKTaM LLOPOXKHOIO CTPOUTENbCTBA CTAHOBUTCS BCe Ooree akTyanbHbIM.

Oco6eHHocTH MO6GMNbLHOrO 060pya0BaHUA
WUTN «TexMpubop» gna npuroToBneHus
aKTMBUPOBAHHOr0 MUHEPANbHOro NOPoLIKa

Mlcnonb3oBaHWe Ae3UHTErpaToPHbIX TEXHOMOTMI 3HA4YUTENbHO MO-
BbILIAeT MOOUIBHOCTL MPON3BOACTBEHHbBIX KOMMIEKCOB AN MOnyYeHuns
aKTVBNPOBAHHOIO MUHEPabHOMO MOPOLLKA.

MalumHocTpouTtenbHbiM Npeanpusatiem UTM «TexMpubop» (r. Tyna)
pa3paboTaH 1 3anyLLeH B CEPUIHOE NMPOU3BOLCTBO AEe3UHTErPaTOPHbIN
nynbBepusaTtop moaenu «fopnsoHT 3000 MK-AI». Arperat obecne-
4mBaeT 3P HEKTUBHOE M3MeNbYeHME KaPOOHATHBIX FOPHBIX MOPOA, C OLHO-
BPeMeHHOW aKTVBaLen Nofy4eHHOro NopoLUKa B pesynbTaTe yAapHOro
BO3[eNCTBNS BbICOKOW MHTEHCVMBHOCTW U pacnbliieHns akTUBMPYIOLLErO
areHTa (cmecn butyma v MAB). ABNSsCb NocneaHM CIOBOM B pa3paboTke
Cneumanv3MpoBaHHOIO TEXHOMOMMYeCKOro 00opyLAoBaHMs, Ae3nHTerpa-
TOPHbIV NyNbBepu3aTop Modenu «foprzoHT 3000 MK-Al» oemoHcTpurpyet
BbICOKYIO HaAEXHOCTb U MPOAYKTUBHOCTb MPU PeLLeHnM CaMblX CIIOXKHbBIX
NPOW3BOACTBEHHbIX 3a4a4.

13BeCTHAKOBBIV MV LONOMUTOBBIN LeBEHb C pa3Mepami KyckoB [0
12 MM NOJAETCH B 3arpy304HbIV MaTPyOOK fie3nHTerpatopa. Yactuibl mate-
prasia nonagaloT B LeHTPasibHYI0 4acTb poTopa 1, NepemMeLLasch K nepude-



CTPOUTEAbHBIE MATEPUAABI, ObOPYAOBAHME, TEXHOAOT M XXI BEKA  N°7, 2008

43

pUK, MOABEPraloTCs MHOTOKPATHbLIM yAapaM nanbLes-6um,
BPALLAIOLLMXCS C BbICOKOW CKOPOCTbIO BO BCTPEYHbIX Ha- 1
npaBneHnsx. YacTuubl pa3pyLLIaloTcs B pe3ynbTaTe yaapos

NOMOJbHbIX OPraHOB arperata v B3aUMHOIO YAapHOro 1 ]

ncrmpatolero BO30ENCTBUA.

B MOMeHT MexaHmnyeckoro paspyLeHna 4actmu, MmnHe-
PanbHOro NOPOLLKa, CBe)KeO6pa3OBaHHaFI NOBEPXHOCTb B
o6pa6aTb|BaeTc9| AKTUBUPYIOLLNM areHToM, NofaBaeMbiM B

NOMOJbHYIO KamMepy fe3VHTerpaTopa B pacnbliIeHHOM BULE.
CoBMelLLeHVe onepaLiyi NOMOona 1 akTMBaLMN MUHEPabHO-
ro MOPOLLKa MO3BONAET HAHOCUTb aKTUBMPYIOLLIAM COCTaB B < -_—
HanGoree NOAXOAALLMIA MOMEHT, KOTAAa XMMUYeckast akTvB- U
HOCTb 06Pa30BaHHbIX MOBEPXHOCTEN MaKCMMasbHa.
lpurotoBneHne 1 Nofgada akTMBUPYIOLLEro areHTa d
CBfi3aHa C Pa3orpeBoM W NoAnep>XKaHVeM B XUAKOM CO- % 5> o
CTOSIHNW KOMMO3ULN 13 O1TyMa 1 MAB. Pa3orpes kKoMmno- [
HEHTOB aKTVBaTOPa NPOM3BOAMTCA B CMeLManibHOM eMKOCTM
31eKTPOHArpeBoOM UM Pasnn4HbIMY TEMIOHOCUTENAMMU,

@
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obecneyvBatoLLMMN NOAAEpPKaHWe TeMmepaTypbl COCTaBa C o
110 150°C. Mpy HEOOXOANMOCTY MPUTOTOBIEHWS aKTMBATOPA g&@ 8
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13 OTOENbHbLIX KOMMOHEHTOB Ha MecTe, eMKOCTb MOXET
ObITb CHabXeHa LMPKYNALMOHHbBIM BanacHbIM KOHTYPOM.

g no31MpPOBaHHOM HaNOPHOW NOAA4YM PA30rPEeTOro akTu- [ ]

BMPYIOLLIEro areHTa B MOMOSIbHYI0 KaMepy Ae3nHTerpaTopa

MCMOMb3YeTCs WeCTepeHHbI HacoC C 06orpeBaeMbIM KOp- Ycempoticmeo desunmezpamopiozo nyaveepuszamopa mooeau <ITopuzonm 3000 MK-AT'>:
nycom Tna HMLLT 8=25, npenHasHadeHHbIN Ans nepe- 1 — desunmeepamop <I'opuzonm 3000 MK-AT'>; 2 — azpeeam 3iekmponacocviii

HMIIIT 8-25-6.3/10-5 ¥3; 3 — nonwvui 6an deunmezpamopa; 4 — mazucmpans
nyaveepuzauuu; 5 — paccexamensv; 6 — Kpam pezyauposoutvlii; 7 — n0OPAMHUK
dezunmezpamopa; 8 — pama azpezama 31eKMpoOHACOCH020; 9 —6UGPOU3ONAMOPLL paAMBL

KaumMBaHWA Nerko3acTbiBalolwmx xuakocren (napadwHa,
HedTH, MasyTa, BUTyMa M T.4.) C KWHEMAaTUYeCKoW BA3KOC-
Tbio 40 6,00+107% M2 /c 1 TemnepaTypou Ao 150°C BKOHK-
TenbHO. NPon3BOANTENBHOCTb HACOCHOTO arperata MOXeT U3MeHATLCA B
LWMPOKMX Npefeniax C MOMOLLbIO O510Ka YNpaBrieHus, yKOMMIeKTOBaHHOTO

TEXHWYECKWUE XAPAKTEPUCTWUKN AESNHTErPATOPA

«FOPW30HT 3000 MK-AT>»
npeobpa3oBaTenemM YacToTbl MEKTPUYECKOTO TOKA.
-999 3HauyeHus
CTevI'IeHb rnapothobHOCTI NOy4aeMOoro NpoayKTa cocravsnﬂeT 98-99%, HanMeHOBaHVe NapamMeTpoB o
KpaeBow yron cMavmBaHus — 80 140—150°C. AKTUBMPYIOLLMIA areHT NodaeTcs P P
B MOMOJIbHYIO KaMepy Ae3MHTerpaTopa B a3p0o30/1bHOM COCTOSHMN, HTO 0De- Konunyectso potopos 2
CneYymBaeT nosly4eHne MaTeprasna BbICOKOrO Ka4ecTBa Npy MUHUManbHbIX
BapuaHT pacnonoxeHus potopos FOPN3OHTAlbHO-
pacxopax. ) ) P P PO coocHoe
[laHHbIN arperat MOXeT ObITb YKOMIMIEKTOBAH CYLUMIbHOW YCTaHOBKOW, 5 5 00
OMWHanbHas 4acToTa BpaLLeHns poTopos, 06,/MUH
TPaHCNOPTUPYIOLLMMU S1eMEHTaMU 1 ByHKepaMU, BbIMOSIHEH KaK 415 CTa- patl POTEREE, ClE)
LMOHaPHOrO MCMOMb30BaHMA Ha 3aBOax M1UHePasbHOro NopoLLUKa, Tak v HanpasneHue BpalleHns L)CKOB pOTOPOB HaBcTpedy
B TpaHcnopTabenbHOM, MOBUIEHOM UCMOMHEHWN, KaK C MOAKIOHEHNEM K Konmyectso yaapHbix 3neMeHToB (nanbLies-6un), wr. 69
JINHWUW 3neKTponepeaay, Tak 1 C MCNob30BaHMeM AN3ebHOro TOMAMBa,
MponsBopuTenbHOCTD, T/ no 5*
nnbo ¢ KOMOUHMPOBAHHBIM SHEPronMTaHMeM. Ha 3ToM KoMnnekce MoryT
aKTMBMPOBATbLCA KaK rOTOBbIE MUHepasibHble MOPOLLKM, Tak U nepepada- [lonycTUMbI MaKCMManbHbI pasMep MCXOLHOro 12
ThIBaTbCA KAPOOHATHbIE 1 HeKapOOoHaTHbIE LWebeHb N OTCEBbI, LNaKM U matepuana, He Gonee, MM
npyrmue Mmatepmnanbl, NpuUrogHble Anga NCrnofib30oBaHWA B Ka4eCTBe MPOCTbIX TBepﬂ,OCTb O6pa6aTb|BaeMo|-o MaTepuana rno wkane 7
WA aKTUBMPOBAHHbIX MUHEPasbHbIX MOPOLLKOB A5 acdhanbTobeToHa. Mooca, He bBornee
C nomolLLblo 3Toro 060pyA0BaHMA MOTYT ObITb PeLLeHb! 1 rve 3a-
= PYA T P APy YcraHoBJIeHHas MOLLHOCTb MOMOJIbHOTO arperata, KBT 37
naun. Tak, Hanpumep, no paszpadoTke BopoHesxckoro FACY MOXeT Npou3-
BOAUTLCA MUHEPaNbHbIV MOPOLLOK, MOMYYeHHbIA COBMECTHbIM MOMOIOM BnaxHocTb 0bpabatbisaemoro marepuara, 10
- O, ’
kapBoHaTHOM Nopofb! (M3BECTHAKA), CMECU XTTOPUAOB 1 BOLOPACTBOPUMbIX He boree, %
hoCdaTOB LLUENOYHBIX MW LLENO4YHO3EMENTbHbIX MeTannos 1 butyma. B HomuHanbHble rabapuTHble pa3mepsl 1570x1230x1136
pe3ynbTaTe Moay4aeTcst MOAUPULIMPOBAHHBIA MVHEPabHbIA MOPOLLOK, fesunHTerpatopa (OxLLUxB), MM
KOTOPbI NO3BONSAET NOMYHNUTb achanbTOOETOHHbIE MOKPBITIAS C MPOTUBOrO- Macca fesuHTerparopa, Kr 925

oneAHbIMY CBOMCTBaMM, 3(hHEKTVBHO MPUIMEHSIEMbIE Ha [LOpOorax C fiobow

*MpakTnyeckas Mpon3BoOANTENbHOCTb Ae3uHTerparopa rpw obpaborke
MHTEHCUBHOCTBIO ABUXKEHMS MK TeMnepaType go —10°C. P P . . paropa npi1 o5p

KOHKPETHOIo BuAa Matepuarna yCTaHaB/IMBAETCS OMbITHbIM MyTeM, UCXOAS
13 PU3NKO-MEXaHNHECKMX CBOVICTB JaHHOro Marepuarna.
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