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YK 666,972,162
NevaranTca no pemeHuo cexiuu 3apojckolt Texwosorux HIC  HUKMEE
'occrpos CCCP ot 3 pera6ps 1985 r.

PexoMeHnaimy no npuUroTOBJEHHI0 ARKTHBUPOBAHHHX 116MEHTOB, NOGABOK
¥ sanonudTenelt ¥ Gerowy. M., HAMHD locerpoa CCCP, I986, c.36.

ConepxaT OCHOBHHE MOJOXEHMS 110 AKTUBALMUY DACTBOPOB AIMYJIbCU

(n0GaBOK) HEMEHTHHX cycneHsuit ¢ npuMeHeHHeM BUOPO-UMITyAbCHOR OGpa~
GOTKM B POTOPHO-NyJAbCAlMOHHHX ammaparax (PIIA), a raxxe mo axTusa-
MM 3aMONHUTeNe B pacTBopax siaeKkTpoauTos. llpMBemenw — onTuManbHHe
PeRUMH O6paloOTKU NOCABOK U PEKOMEHIAIMYU 110 NPUMEHEeHUI J006aBOK B

GEeTOH.
[lpennasHaueHH I8 MHXEHEPHO~TEXHMUECKUX DPAGOTHHKOB MPOU3BOIACT-

BeHHHX, TIPOEKTHHX ¥ HAYUHO-HCCJIEINOBATENbCKMX OpraHusarmi.
TaBxn.9, wan.d.

@ Opnena Tpynosoro Hpacuoro 3Hamenu
HayuHO-HCClenoBaTeNbCKUl MHCTATYT

GerToHa u xejeaobeToHa 'occrpos
CCCP, 1986



[TPEAACHOBULE

HacrTosme Peromernnsimy paspaBoTadH C LIeNbD OPraHMsaiuM ¥ noj-
POTOBKM IPOM3BONCTBA XeNe300€TOHHWX UaleNult C aXTHBMPOBAHHHMHM 1O~
6aBKaMu, LIEMEHTAMK U S3&TOJHUTEAAMM.

Heronb3oBaHke aKTHBHPOBAHHHX MATEPUANIOB AJd NMPUIOTOBJIEHKS Oe-
POHHOt CMECU MO3BOJUT COKPATHTH TPYLO38TpATH NP POPMOBAHMM HM3IE-
s, CHUBKTL DACXOl LIEMEeHTAa, & TAKXEe YCKOPUThH TBepleHue ¥ TOBHCUTH
NONroReuHoCcThr GETOHA.

s nonyueHMs 8KTUBUPOBAHHHX IOOAROK M ILIEMEHTOBR MTPUMEHATC A
POTOPHO-IyAbCAIMOHHEe anmaparth (PIIA), a samonuureneit - cnoco6 cMa-
UMBAHKA B PACTBODPAX J3NEKTPOJUTOR M OPraHUUECKUX HEmEeCTs.

Oco60e BHUMaHKE YIeNeHO MOJYUeHHD U aK™BaUUd [0o6aBOK,  NOJIYy-
USeMHX U3 TPYHLHOPACTBODHMHX B BOGE NMPOAYKTOB.

Pexomennauuyu paspatorans HVMAD T'ocerpos CCCP (p-p rexs. Hayx,
npod. B.B.I'vces, rkanmupnaru rexm.Hayk bB.A.Ycos, B,A.3arypcruit,
A.B.llpocraxkos, T.D.'ankuna, vHZeHepw A.0.Makaues, ' \U.Ceprok,
A.T.Anuen, H.E.Tonuenos, E.A.Ycos) npu yuacrun XAIM Muneyza  YCCP
(n-~p TexH.Hayk, npod. M.M.I'pymro, xammupara TexH.Hayx B.A.bBuporos,
A.l . Onprudcxuit, 0.M Menvuux, mumenepn E.E.Conparenxo, I'.A.Credaso-
suu), MACH um. B.B.Kynosmesa Munpyasa CCCP (kamnm.rexH.Hayk B.C.[u -
repen), B3VCH Munpysa CCCP (kanp.rexH.Hayx A.A.Haxwrum), XUT
us. C.M.Kuposa Munsysa YCCP (kanm.rexH.nayk B.T.Cnupun) coBmecTHO
¢ KTB "Mocoprerpoitmarepuanu” I'masmocnipomcTpoiiMarepuanos (yMHxeHepH
X.A Coupun, O.M.Apramvosona), Xaporkopckum JCK-1 (kaHn.rexH. HAYK
UM .Cenupanor, unxenepw B.I'.Bparuuxos, M.®,.Hucenes, B.B.Buponos),
IMCU Myubyaa YCCP (xaun.rexH.Hayx 0. Mycradun, uuxexHepw B.B.Kosno-
xoB, B.['.Bacunwsen).

3aMeuaHuA U NpelAOReHUA [0 CONEepXaHuD HAcTOosmux  Pexomenparmh
npocum HanpasasTs p HUMED 'ocerpos CCCP no agpecy: 109389, Mocksa,
2-A WHcruryrckas ynm., n.6.

Juperima HAMKD



i. OCHOBHHE IIOJIOXEHMS W OBJACTL [TPUMEHEHKA

I.I, Hacrosmme PexomeHmanuu pacnpocTpaHAOTCH HA  NPUIOTOBJAEHME
aKTHMBUPOBA&HHHX BOJIHHX PacTBOpPOB SMyJIbCHit, nmaacrudurarTropos,  cynep-
naacTuuKaToOpos, HEMEHTHO-BOIHHX CyCIeH3u!t no BUOPO-UMIYNHLCHONR Tex-
HOJNOT'MU C MCNOJb3OBAHWEM MEXAHWUECKHUX, BUOPALUMOHHO~KMIIYIbLCHHX 5
YALTPA3BYKOBHX PEHepaTOpOB, & TAaKXe HA AKTUBANMKO 3aNnoJHUTeNell MmyTeM
00paGoOTKM B paACTBOpaX BJAEKTPOJIATOB U OPPS8HHUECKMX BEMECTB C LeNbio:

NMOAYUEHUS YCTOWUKBHY PACTBOPOE 3MYNLCUN K3 TPYIHOPACTBOPUMHX B
BOMle TPOAYKTOB, TNMPUMEHSEMHX B KauecTBe runpodofHHX MIX IURpofOCHO-
naacTUPUIMPpYOIMX 106apoK IJiA OeTOoHa;

NopHlleHua racTupuimupyomero sppexra 8 GeTOHHHX CMECAX IIPU  BBEe-
IEHAY B UX COCTAB AKTHBUPOBAHHHX IIACTHPUKATOPOB ¥ cynepmiaacTuduxsa-
Topos (6e3 K3MeHeHMs UX paCcXOfe TO CPABHEHWD C HeaKTHBUPOBAHHHMY
MPOAYKTaMA) ¥ AKTUBMPOBAHHHX 3AaroJNHUTeNAEe! ,00PAlOTAHHHX B pPacTBO-
pax OpraHMyeCKuX BemMeCTE,

YCKODPEeHUsI TBEDPLEHNUS OeTOHa NpPH BBENEHMH LIEMEHTHHX  CYCIEeH3Uit M
AKXTUBUPOBAHHKHX 3allOJIHUTENEe!! B pacTBOpax 3JeKTPOJUTORB.

I.2. llpumenenne PlIA u yapTpasBykOBHX IeHepaTOpPOB I03BOJAET CO-
PATUTH DACXOH NO0GABOK MNACTUPUKATODPOB M CYNEPnAacTUPUKATOPOB Ha.
0,05-0,3 % maccH LleMeHTa, CHU3XTbL pacxoj Bogn Ha 9-I0 % uau ueMenTa
Ha 9-7 % 10 CpaBHEHUD C HEeaKTUBHPOBAHHHMH PACTBOpPAMM NOCABOK, NOBH-
CUTb CTPOMTENbHO-OKCIIyaTalMOHHHE cBO#cTBA GETOHOB M CHU3UTL BHEp-
P'O- U TPYAO3ATPATH NPU UII'OTOBJACHUW XeNe306eTOHHHX uanenudt.

1.3, AxTupaimio sanolHUTeNd NYTeM NPEeNSapUTeNhHOI0 CMAUMBAHUSA B
PaAcTBOPAX SJAEKTPOJATOB ¥ OPraHMuecKuX BEmecTB ClefyeT OCYUeCTBAATDH
pa3nenbHO 10 M3roToBJIeHMsA OeTOHHHX cMecell, coCTap KOTOpHX MNoulHpa -
eTCA C yueTOM BMIA& ¥ KOJMYECTBA NOGABOK, IONYCKAEMHX "PyROBORCTBOM
110 npuMeHeHuo noGasok B GerToHe" (M., Crpotimamar, I980).

1.4, Butop pexuma paGoru FIIA ¥ yapTpasByKOBHX IeHepaTOpOB IJA
aKTHBAIMY 1IEeMEHTHO~BOIHHX CYCHEH3U} pPeKOMEeHAyeTCA  OCYMEeCTBAATh C
yueTOM KOHCTpPYKTWBHHX ocoGeHHocTe# FlIA, momHocTy yABTPASBYKOBOTO
M3JYYeHus, BHUIA ¥ BemeCTBEHHOI'O COCTapa LIeMeHTA.

1,5, OcHOBHHE TepMMHH M ONpENeNeHus 10 aKTUBALMH  COCTABJAKOHX
6eTOHHYl0 CMeCh MaTepualop comepxaTcs B npuxi.l Hacrosumx PexomeHna -
unix.



2. KOHCTPYKTMBHHE OCOBEHHOCTY MEXAHWUECKMX T'EHEPATOPOB
! PEXOMEHIAIRM 1O KX DHCIULYATALHM

<.1. U3 mMexaBMYeCKMX reHepaTOpOB HauGojiee WMPOKOE pPAaCIIpOCTpaHe-
HUe TpHOGpeTanT POTOPHO-NyJAbcaiMoHHHe amnnapaTH (PIIA)., SddexrusHoCTE
npumeHenus PIIA ompenensaeTcs COBOKYNHOCTBH IUIPOMEXQHHUECKUX SBJIASHHM,
3aBUCAMUX OT rpafMeHTa CKOPOCTH TNOTOKOB ofpafaTnBaeMot cpenn, M BH-
pakaeTCA B MHTEHCUBHOM DA3BUTUM NMOBEPXHOCTH KOHTaKTOB das. Pacueru
HalexHoCTH padounx ys3yoB FPIA pexomMeHuyeTcs BRMNOJHATL B COOTBETCTBUU
CO CIeLMalNbHO? JUTepaTypoit, Hanpumep, "PoTopHOo-NyJAbcalMOHHHE anna-
paTH XuMUKo—papmanieBTHueckolt npomumieHHoctu" (M., Memmnuna, I1983),
Tpyns "l'unpocrpommania” MuHcrpoitmopmama u T.1.

<.<. I saxneymemy napamerpy FlIA orTHocuTcs 3230p Memuy ero paGo-
MMM OopraHamu - porTopoM ¥ craropoM. llpu paGore annapara cregyer He
peke INBYX pas B HENEJNW KOHTDPOJUPOBATH BTY BEIUUKHY.

<.3. [lpn BHGOpe M KOHCTpyMpOBaHuMM pabouux opraHop PIIA, a raxxe
npy HAsHAUEHUM 3a30pa Mexny HUMM Gojlee I MM ClleflyeT YUMTHBATH, UTO
MaKCHUMaJIbHHY nuaMeTp ux MoxeTr jgocrurarbh 900 mM. C ymeHbmeHueM 3230~
pa go 0,1-0,2 MM MakxcuManbHHI guaMeTp paGoukxX OPraHOE  COKpamoeTCs
no I00-ID0 mm, u BospacTawnT TpeGoBaHWA K UX M3rOTOBJEHWDL, Hekoropwe
BUAN annapaTod U pacueTH K HUM TIpUBENEeHH B NPUI.Q HACTOAMUX PexoMeH-
narmuix,

£.4. C pensio mDOCTUXEHUS MUHHMMAIbLHOI'O BPEMEHM 00paloTKy¥ nouBene-—
HUE CMelMBAEMHX KOMIOHEHTOB M3 OOBeMHO-LOO3UPYNMX eMKOCTe! K paGo-
yaM opraHaM PIIA pexomenmyeTcs OCYmeCTBAATH OJHOBPEMEHHO .

€.0. lna yeennueHMsA Cpoka CHy®GH paGOuUMX OPraHOB pEKOMEHLYeTCH
NpUMeHATb KOHCcTpykumu FlIA ¢ peryaupyemum 3azopoM mexpy poTopoM )
craropoM (puc.Il).

2.0. PexoMmeHnyemas uacrora BpameHus poTopa cocrasaser 30-50 I,
8 TPONONRUTENBHOCTL €I'0 PabOTH ONpeneNAeTCHs NO NOCTUREHMUM TpelyeMoil
MJIOTHOCTHM DPACTBODPOB CycHeH3uftt uayu sMyibcuil,

<.7. Yepes 30-40 u paGotu PlIA pexomeHLyeTcH YMEHbUATEH 3830p
MERIY POTOPOM M CTATODPOM.
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Puc.I. PoropHo-nyabcauuoHHu?t anfnapaT ¢ peryiupyeMuM
3230POM MEXLy POTOPOM M CTaTOpPOM

I - crarop; 2 ~ kpumka PIIA; 3 - peanHoBOE YN~
noTHeHHe ; 4 - narpyloK; O - poTop; © - KpHAbUATKA

3. TEXHOJNOI'MHA IPUI'OTOBJIEHMS JOBABOK BOMHHX OMYJIBCHH
H3 TPYJHOPACTBOPMMHX B BCJE IMPOLYKTOB |

3.1. llpuroTosienrue pacTBOpPOB 3MYJNbLCHUH M3 TPYIOHOPACTBOPHMHX B BO-
oe TNMPOAYKTOB IJAA NOJyueHus I'uapofoOHHX NOGABOK, NPEACTABIANOKX  CO-
Goft, Kax MpaBuJ0O, CHCTEMH "'MacJO B BOZe", PeKOMeHIYeTCs OCYMEeCTBJAATH
npH 3a30pe Mexny pabouumu opraHamu 0,2-0,7 Mmum,

3.2. B KauecTpe MCXOOHOT'0O KOMIIOHEHTA AJA NPUrOTOBAEHUA I'UIPOdo O~
HHX ROGAROK I[esecoofpasHO UCIOAb30BATH Hambojee pacnpoCTpaHeHHH!
NPOAYKT — KyG6OoBHEe OCTaTKu cuHTeTHueckux mupHux xuciaor (KOCHK), g
DA NPUroroBaeHus runpodobHo-naacTuduupmpyomnx nodasox — CIB wmm  o7-

X0, TIPM TIPOM3BOJACTBE CoO6alMHOBON KUCIOTH (COANCTOK KACTOPOBOTO Macla
CKM),

6



3.3, PexomeHmyemoe KOJNYeCTBO NOGABOK B GETOH COCTABAAET OT MaC-
cu nemenra: 0,15 % KOCHH; 0,15 % KOCHK + O,I5 % CliB; 0,I5 % KOCHH «
+ 0,19 % CHM,

3.4. B neasx nopublleHWA JONM IUCIIEPrHpYEeMHX UYSCTHL B PACTBOpPE IO-
MycKaeTcs BBeleHHe DPaslMUHHX sMylrraTtopos B koimuecrse 0,I-0,I5 %
maccw HOCHH,

3.9, B PlIA xoMnoHeHTH RO64BOK pPEKOMEHIYeTCHA BBOOUTH B KULIKOM
cocTosHuu. B cBaAsu c otuM Teepiawe nponykre KOCHH u CIB nomorpesanT-
ca mo remneparyps 50-70 °C u sBomaTcs B criemyomed NOCHENOBATENBHOC—
™: Boga -~ HOCHH - sMmynerarop -~ CIB. llenecoo6pasHo  mnepeMemmBaHHUE
ponn ¢ KOCHK umm c HOCHE + smyasrarop nmpoussouuTh ODHOBPEMEHHO ,MON -~
BOLA KOMIIOHEHTH N0 OTIEeNbHHM KaHaJaM, KOTOpHE COCNMHANTCH TONLKO B
06AACTH CONPUKOCHOBEHHS CTaTOpa C POTOPOM. llpuuem nepsBnM HO HamnpaB-
JEeHK Ppamenus poropa joamen pacnonararsbcs HOCHH, sropo#t - Boma u
3aTeM aMmyiabrarop. llomauy ciemyeT OTperyjiuMpoBaTh TAKuMM 006pa3oM, UTO-
OH MpH BpamMEHUM pPOTOpa OTCEKayUCh HeOOXOnUMHe NO O00BeMy IOPLMUH KOM-
MOHEHTOB .

3.6, Pacreopy sMyJabcuit NOJMKHH HOBOIUTHCS IO I'OMOreHHO#!, He pac-
claupapmeics BO BPEMEeHUM SMYJbCHM. [IpH 3TOM TMJIOTHOCTE MX [OHUKAETCH
M B DAL CIYYAeB CTAHOBUTCA MeHee 1 r/cM°.

3.7, llepen cmemuBaHuMeM xoMrioHeHTOB uedecooGpasHo PIIA  nporpers
[IyTeM nojauu ropaueil BOJH,

3.8. He pexomennyerca ofpaSarupars (aKTMBUDPOBATH) PACTBOPH 3JE~
KTPOJAUTOB M HPYrKMX HeopraHuueckux coenuHennit p FlIA, a rakwe ux co-
yeTaHUA ¢ JpyruMu nob6aBKamiu.

3.9. llnoTHOCTL M KOHUEHTPAIMA DPACTBOPOB OMYALCHY M3 RULKUX WA
IacTOOODA3HHX TPOLYKTOB, NPUMEHSEMHX B KauecTse I'uapodolHO-riacTu-
duLMpyomMx N06aBOK, NONKHH COOTBETCTBOBAThH NAHHHM Tabn.D (cM. mpui.
3 HacTosmMx Pexomexmarmit) .

llocne MoONHOTO PACTBOPEHUMS NPOBEPAETCHA IIOTHOCTL PACcTBOpA ¥ NOBO-
AMTCH JO 38JaHHOW foGaBieHMEM NMPOAYKTOB WIKM BOIH.

4. PEM/AMH BMBPO-MMIYILCHOR AKTVBALVM PACTBOPOB ILIACTUEMKATOPOB,
CYMEPIUIACTUOUKATOPOB Y LIEMEHTHO-BOIHHX CYCIEH3MA

4.1, [lpuMenurensHo K pacTBopaM opraunueckux semects (CAb, ramo-
puit [IEK, TAL, CIO1) onpepenswmee sHaueHue B padoTe PlIA umeer  Bpema
nepeMemMBaHusA, cocrapifomee I, 2, 3 MMH ¥ GoJiee Npv 3430pe  COOT-
percTBeHHo U,4; 0,7 n 1,9 mm.



4.2, Ina awrupanuy BOEHEX POCTBOPOB N> UEHIHPYOIHX A05aBoK
PEKOMEHIYETCA yBeJMUMBATb YaCTOTY BpameHus portopa Gonee 90 I'ny.

4.3. Ilpu u3roToBIeHUM 1IEGMEHTHO~BOIHHX CYCIIEH3M{t  OIpej el oMU
ABJNADTCA BCe TpM JaxTopa pexuma: yMeHbIleHHe 3a30pa He MEHee ueM o
I wv* npu wacrore 50 I'm u npojommurensHoc™ I-3 MuH.

llonyckaercs Bapuanus yKasaHHHX (GaxTOpOB C y4eToM CBO{CTB ofpa-—
CaTHBAESMOR CpenH.

4.4, lna axrusauuu pacteopop B KommaexktTe PIIA pgonxHa npenycmar—
PHBATBCS LMPKYIAIMOHHAA CHCTEMA C MUHUMANBHLM TANeHHEM NOaBASHUS B
Tpyo6onpoponax. O6heMH aKTHBUDYEMHX PACTBOPOB HNONXHN OHTH CONOCTABM-
MH C HX TpeOyeMHM KOJUUECTBOM IS NPUIOTOBJIEGHMS II0PLMH 6eTOHRO!
CMECH.

4.5. llpu oTCYTCTBMH BO3SMOXHOCTH HEMENNEHHO WUCNOABROBATL AKTHBK-
POBaHHHR pacTBOpD, CPOKM €r'0 XpaHeHusa peKOMeHINveTCsH YCTaHABJIHB&Th U3
pacuera paloTH TEeXHOJNOI'MUECKHX JIUHH{ B TOUEHHE CMEeHH ¢ 0683aTedAbHON
npopepxoft afdexTuBHOCTU nettcTBUA HOGABKH B OGETOHE.

4,6, llemeHTHHE CYCIIGH3MM PEKOMEHIYETCH MOCJe lIPUI'OTOBJEHUA NpH—
MEHATh B N6X0 HEeMenNeHHO, NOCKOJbKY UX YCKopAwmee ne#CTBHE yMeHblla-—
eTCs BO BpEMEeMM.

o, TEXHONOI'MS [PUI'OTOBJEHUA LIEMEHTHO-BOIHHX CYCHEH3M!
W BETOHHOI CMECH

O.1. PexomeHnyercs P KauecTBe KOMIIOHEHTOB GeTOHHON CMecH NpuUMe-
HATH CYCNOHSHM C BOHOLIGMEHTHLM OTHOmEeHMeM He Gonee 1.

UemeHTHO-BOHHE cycneHauu ¢ B/l = 0,5-I cremyer npurorasamMpars
g PIIA, a cycnensun ¢ B/l > 1 - B yaprpasByxkosux reHeparopax.

0.2. [lpurorosnexHne ¥ axTHBALMI 1[@MEHTHO-BONHHX CYCHEH3u#t 1ere-
COO0PA3HO OCYHECTBIAATH NO TEXHOJOTHMUECKHM CXEMaM, TpUBEeNeHHHM Ha
DHC.2.

B npurorosuTenbHyo eMxocTb I, 060pynOBAHHYH MEWANKON WIW peBep-
CHBHLM IHEKNOM, 3aAMBAeTCH BOJA M HO3WpyerTca ueMeHT (cM.puc.3,a) .Jlo-
clleé I'OMOI'6HM3aIMM CYCNEH3HH OCYMECTBAAETCA €€ NepeKauvBaHWe B eM-
KOCTb &, KOHCTDYKTUBHO AHAJNOT'MUHYID NPUIOTOBHTENbHOMN emMxocTn I,
[lepexaunBanmne npoussonuTcs ¢ nosombo PIIA 3 3a cuyer ero co6cTBEHHOIO
HacocHoro ne#tcreus. lpu HeoB6xomumocTH ocymecTsieHMA MHOIOKPATHON ak-

® YMenomenue saszopa MeHee I MM IIPUBOIMAT K HEOOXOZUMOCTH IONOJIHUTEJb-
HOI'O pa3faBJIeHNA LIeMEHTHHX CYCNEeH3ult WiM K rneperpesBy amapara.



TUBAIMM CYCNEHSHMH, nepeKaulBaHue OCYHEeCTBASETCH IONEPEMEeHHO U3 eM-
KocTH I B eMKOCTs & U HAOOOPpOT.

a)

Puc.2. TexHosormuecxue
CXEMbH TIDHI'OTOBNSHUSA W
AKTHBAIIMKA L{EMOHTHO-BOI~
HHX cycneHsuf

9.3. JomyckaeTcs aKTUBAIMA CYCNEHS3HMM MpY LMPKYJAMPOBAHUM B €MKO-
et I uepes PIIA 3. B sTom ciyuse oTnagaeT Heo6XOQUMOCTb B @MKOCTU 2,
OfHAaKO He ofecneuuBaeTCA OJWHAKOBAS KPATHOCTb LMPKYAAIMH ¥ OJOHOPOL-
HOCTb aKTHBALMH BCEro O0LEMA CYCIIEH3UH.

J.4. B cnyuae axkTMBAUMKM CYCIIEH3HMM C TIpMMEHEHMEM YIAbTPA3BYKOBOIO
reHeparopa O nepexauMBaHMe OCYMECTBAAETCH LEGHTPOCERHHM  HacocoM 4
(cM.pnc.3,6) npouseomurensHocTsi 3-5 M3/u. llpu sToM  TpaHchopTHwWit
TPyOONpOBOA, OGOPYAYyeTCA OABYMA €MKOCTAMU O, B KOTOPHX OCYMECTBAAETCS
aKTUBAaIMA.

0.0. AKTMBMpPOBAHHAS CYCNEH3XUA NOSUPYETCHA B 6eTOHOCMECUTEND ,
NOoCJIE€ 4Yerc B Hero BBOOATCH OCTaJlbHHE KOMIOHEHTH GeTOHHMO! CMeCH B
COOTBETCTBUX C NPOM3BOICTBEHHHM COCTABOM CMECH.

0.6. HparHocTh neperaumsanus (axTupaimn) enmHui 0GbeMa CycreH-
aun H B PIIA, npu xoTOpofl mocTUraeTCs MAKCHMATBLHAS WHTEHCUBMKAIMSA
TECPOCHUA ¥ TIOBHWEHUA NMPOUHOCTH OETOH&, OPUEHTUPOBOUHO ONpenenseTCH
no gopMyie (1) ¢ nociaegyomuM DKCIEPUMEHTANBHHM VTOUHEHUEM

o _Kp .3 B/
Ko

L

’ (1)



rae Hy = 0,9-0 - sxcnepumeHTanbHo nonSupaemufl KOSQOUIMEHT, yuuTHBa-
oI KOHCTPYKTHBHHe ocobennoctu PlA; B/I - uemeHTHo—BonHoe 0T~
HOWEH®Ee aKTUBMPOBaHHOM cycrenauu; Ho ~ xoaddunMeHT, yUXTHBAKIMA
MapKy ¥ Bup lIeMeHTa, onpefenseTrcs no radxn.l,
lpumepn ompeniesIeHMs pexuMa aKTUBALMM 1IEMEHTHO-BOIHOR CyCIeH3uu
IpyBefieHH B npui.4 Hacrosmmx Pexomermanmiti.

TaGnauua 1

Mapka 1LieMeHTa Ko
300 0,8
400 1,0
000 1,19

-

[lpumevanve. Uns mopraannaueMeHTa C MUHEDaJIbHHMM LNOOABKaMU U
TaKonopTaaHiueMeHra K+ npuHuMaeTcsas coOTBETCT—
seHo 1,0 u 0,9,

5.7. llpn axTMBaALMKM CYCHEH3UU C IPUMEHEHME LMPKYJIMpPOBAHMA KpaT-—
HOCTh AKTUBAlMU ofpeneasgercs no npouasoaurenvHocT™! PllA, pis yero
ucnoabayerca dopmyaa (2)

P = 356 (2)
S
A [2(L/B)~-2,5(11/B)+3]

roe A = 0,00-0,09 - xosdduimenT, sapucAmuil OT KOHCTPYKTHUBHHX  OCO-
Geunocrelt PIA,

0.8. llpu ynoTpasBykoBOil aKTUBALMM C TIDUMEHEHWEM YJIbTPA3BYKOBHX
npeotpaszoparTenett mMapku [IMC-66-22 cycrneHsuu nomsepraionTCd HBYXKPATHOH
aKTUBALINU.

9. lns yMeHBUEHUS BpEeMeHW nepeMemupaHuA (aKTUBAIMM) DPEKOMEH -
IyeTcs IO TIPUI'OTOBJEHMA CYCTIEH3UWXM BBOIOUTL B BONLY  MI&CTUPUUUADYOIYO
goGapxy CIB B xommuectee 0,04-0,4 % Maccu nemMeHTa. |

5.10. Hon6Gop cocrapa GeroHa ¢ ponelt aKTUBMPOBAHHOIO LEMEHTA 3a-
KJIOUaeTCsd B KOPPEKTUPOBKE TONOOGpPaHHOro JOHM CIOCOOOM cOocTaBa GeTo-
Ha Ha HEaKTUBMPOB&HHOM l|eMeHTe, ofecreuuBaplelt nonyueHue SKOHOMUUE-
CKM OINTUMAJNBHOI'O COCTapa ¢ TpefyeMuMy CBOWCTBAMM OETOHHOW CMECH ¥
DUBAKO-TEeXHUUECKUMI XapaKTepucTuxamu GeToHa. [lrorHocTe pacTBOpOB B
32BUCHMOCTM OT KOHLEHTpALMM BfXYyLero NnpuBeneHa Ha puc.d.

o.1l. HoppexTuposra cocrasa OeToHa IJiA COKpaUlGHUs PEKUMa TEIIO-
BO# 06palOTKM 3aKINYaeTCAd B YyCTAHOBIAEHMM ONTHMAIbLHOIO KOJMNUEeCTBa
AKTUBUPOBAHHOI'O 1eMeHTa. llpy 3TOM nOJMd aKTUBMPOBAHHOI'O lLiEeMeHTa Mad
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MAKCUMAIBHOT'O TOBHIIEHMA MPOUHOCTY CeToHA He [J0JxHa npepmarh 20-20%.

P, 2/tMY

£9[ ]
18

1,7

Puc.3. 3apucuMoCTh JIOTHOCTHU
16 eMeHTHO-BOIHOH CYCIEeH3UH

| or B/l

15

14

13

1,2

11

10

0 0204 06 08 10 12 14 16 18 20
8/ U

[lpumep mopGopa cocrapa 6eToHa C AKTUBMPOBAHHHM LIEMEHTOM, NpUME-
HAGMHM DJISl COKpalleHud pexuMa Tennopo? o0paboTku, MPUBONUTCA B TIPHJ.
5 Hacrosumx PerxomeHnauvit.

5.1I2. HoppexTupopka coctapa 6eTOHa, TBEpAewmNEero B eCTEeCTBEHHBX
VCJOBUAX, C 11eJb0 IOBHMEHUA ero MpPOUHOCTH, TaKKe 3aKANUEETCA B  YC-
TAHOBJEHUM ONTUMAJILHOI'O KOJUUYECTBa AKTUBUPOBSHHOI'O lleMeHTa, KOTOpoe
HaxomuTca B npemenax or 30 mo 70 %. [lns skoHOMMM 2HEpro- M TpPYNo3a-
TpaT pEeKOMeHIyeTcs akTueupoBaTh 30U % neMeHTa OT OGmMEro KOJAMUECTRa.

5.13. B cayuyae yBesuueHMs KOJUUECTBA AKTUBUPOBAHHOI'O lieMeHTa (B
npegenax 40-70 % oT jgoau ero B cCoCTape GeroHa) BOLOLIEMEHTHOE OTHO -
meHue cycrieHamM (mis coxpaHeHus HeusMeHHuM B/lLi GeroHa) pexomeHnyeT-
Cs TIOHM®ATb. BpeMs 06paGOTKM CYCHEH3UM B CPENHCM COCTABJAET 3-O MMH.

5.14. C pearpo coxpameHus pacxojia UeMeHTa TNpU K3rOTOBJIEHUM OeTo-
Ha MO NAHHON TexHOJOTMM KOPPEKTAPOBKY COCTABA DPEKOMEHIYeTCs Mpova-
BOIUTb B ClenyomeM MopspkKe:

no nn. 5.12-5.I3 ycranarausaeTcs ONTUMANIBHOE KOJUUECTBO AKTUBH-
DOBAHHOI'O LeMeHTa ¥ JoCTAraeMu’ TPUPOCT MPOUHOCTU B NMPOSKTHH™ CPOK;

0 NOJYUYEHHOMY NPUPOCTY IPOUHOCTHU NepecueToM COCTAaBa GeToHa
YCTAHABNMBACTCH yBeJnyeHHoe sHaucHue B/l GeToHa, npu KOTODPOM JiOCTH-
raercA TpedyeMas MPOUHOCTD,
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MCXOLA M3 noJjyueHHoro sHauenus B/ll, npu HensmeHHHX pacxone BOIH
'Y BOJIM TlecKa B CMECH 3arnoJHuTeselt, HO ¢ YMeHbIleHUeM pacxona leMeH-
Ta, NOJOUpaeTCcs OETOHHaAA CMeCh TpelyeMmoll NMOABUKHOCTU WIM KECTKOCTI;

U3 TMOpoOpaHHO# OeTOHHON CMEeCU C ONTUMANBLHHM KOJKUECTBOM S&KTHUBU-
POBAHHOI'O IJEMEHTA IPUIOTORAAOTCA 3aMEeCH, U3 KOTOpHX (fopMyorcd 00~
pasun, rnonsepraemse Tenaopoi#t oGpaloTke WIM TEeprewmyde B ecTeCTBEeH -
HHX YCJIOBUAX;

nocJe MUCIHTAHUA 00pas3liop Ha MPOYHOCTH TPU CKETUM B  KOHTPOJIBHHE
CpOKHY, M0 PpPEe3yJAbTATaM KCOHTABU{ yCcTaHaBAMBaeTCs Haubolee BKOHOMMU-
HH} cocTas 6eToHA.

5.15. B cnyuase niacrdduxanu¥ cMecH OT NPUMEHEHUA AKTUBUPOBAHHO-
I'0 LIeMEHTa KOPPEeKTHPOBKY pPEKOMEHIYyeTCH MNpPOM3BOLUTH ClenylomuMM o0pa-—
30M:

B MMOJYUEHHHX OGETOHHHX CMEeCAX NPOU3BONAT KODPPEKTUPOBKY coiepxa-
HUA BOIW, MCXONSA M3 TpeSyeMoit MONBHXHOCTU NJA cMecH 0e3 aKTUBUPOBAH-
HOT'O 1iEMEHTAa;

NPUIOTOBAEHHHE 00pasin BHIePXUBANTCA B 6CTECTBEHHHX YCJIOBUAX
WM TOABeprawTcs Temnopolt o6pa6oTKe ¥ MCOHTHBAOTCA Ha MPOYHOCTH NDH
CRaATUH §

10 TICAYUYEHHHN DPEesyAbTATAM WCNHTAHWA yCT&HaBIWBAETCHA OROHUYATEHb-
HH{t cocTaB 6eTOHA C MUHUMAABHHM DaCXOIOM LIEeMEeHTA.

[IpuMmeuaHue. [osTOpHAaA KOpPpPEKTHPOBKa COCTaBa GeTOHA NPOU3BONUTCA
B cJAyuae HECOOTBETCTBKSA €r0 NPOUHOCTH TpelbyeMoft.

5.16. Ilpu nonBope cocraBa GeroHa C nojelt aXTUBMPOBAHHOIO IlEMEH-
Ta HEOGXOLUMO MAKCUMAJLHO NpUCANKATH YCIOBUA TIPUI'OTOBJEHHA CYCNEH -
auK ¥ GeToHHON cMecH (MO BUOY NPUMEHAEMOT'O OOODYJIOBAHUA M BPEMEHM
[epeMeliiBaius) K 3aBOJCKMM.

[Ipurorosiedre OeTOHHHX cMecelt Ha SKTUBUPOBAHHOM LIEMEHTE

0.17. llpu nsroropnennn GeTOHHOR cMmecu C jojeit  BKTMBAPOBAHHOIO
(leMEeHT8 TIPUMEHAETCA pasfleNibHad TexHoJorns. Heo6xomuMoe — KOIMUECTRO
[HeMeHTAa IJS TNPUPOTOBJICHUA CYCIIEH3UMU fNojaeTcs BMecTe C BONOH B PlIA u
nepeMemMBaeTCH B TeueHue 3-O MuH, B GeToHOCMeCHTeNb TONANTCA KpPYyN -
HHII U MeXKU] s3anoJHHATeNXb M OCTaBlieeCA KOJIWUYECTBO lLieMEeHTa, ¥ CMeChb
nepeMemnsaercs B TeueHue 0,0 mMuH. 3arem B G6eTOHOCMECHTENb TNOJAETCH
aKTUBUPOBAHHAS CYCIIEHAMA, W nepeMeumpanue npojonmaercd 1 muH. llocae
uero rnouaeTCH XOJAMUeCTBO BOIH (pasHMIla Mexiy KOJHUEeCTBOM BOAH, Tpe-
GyeMoilt Ha I M° GeToHa M uACTBO €e, yKe MCNOJb30BAHHON! Ha NMPULOTOB -
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fleHue CYcMeHsuu), HeoOxomumoe INA nojayueHuna rpelyemoro B/Ll Geromnolt
CMECU, M CMeCh OKOHUATENBHO TepeMemuBaeTCA eme 1,0 MUH,

5.1I8, Uz nonyuenHo#t cmecu fopmyorcsa obpasi, KOTOpPHE NORBEpra -
0TCH TeruioBoft 06paloTKe M0 COOTBETCTBYONHMM ITDOM3IBONCTBEHHHM peRUMANM
WIM BHIEPXMBAKTCH B €CTECTBEHHHX YCHOBHAX.

[Io peaynprrarTaM UcnHTAHKHE OOPA3IIOB HA TNMPOYHOCTH NPH CRATHM Ol&—
HUBaANT >0PEeKTUBHOCTDL MNOPANKA BBEIEHUA KOMIIOHEHTOB B OETOHHYND cMech.

[lpumeuanue, B cayuae HeCOOTBETCTBUA NPOUHOCTH OeToHa TpelyeMofl
[TPOU3BOAATCA HEKOTODHE W3MEHEeHUA B MOCHeNOBATeNbHO-
CTU BBENEHUS KOMIIOHEeHTOB.

6., TEXHOJOI'MA AKTUMBALMK [OBEPXHOCTW 3AINOJHMTENIEA
iU MPUT'OTOBJIEHME BETOHHOA CMECH

6.1. ARTMBAUMO" MOBEPXHOCTM 38MOJHMTENell pPeKOMeHIYeTCH OCYmecT-

BJIATH NMYTEM CMAUXMBAHUA UX B ONPENEASHHOM KOJHUECTBe PACTBOPA 3JNEKT-
PONMTA C JOMycKaemo? KoHUeHTpaimeit. llpm aToM MO®eT M3MeHATBCA  MO-
CAenOBATeNBHOCTL 3aPpY3KA ¥ CMENKMBAHUA KOMIIOHEHTOR OeTOHHON cMecH.

6.2. llpoexTupys 6eToH, cHenNyeT YUNTHBATHL, UTO TIPU AKTUBALMKK 38—
NMOJHUTENR pacnanySfouHasl NPOUHOCThL GeTOHa Tocjke NPONapUBAHUA yBeJId -
unsaerca Ha [6-30 % npu cxaruu u Ha 18-40 % npu uaruGe B BaBUCUMO-
CTH OT YLOOOYKNANLIBAEMOCTYH CMeCHu, Mapku M Buna O6eToHa,a Takxe BUla
BJIEKTPONIUTS.

losroMy npu pacuere cocTaBa GeTOHAa HA AKTHBUPOBAHHOM 3aNOIHUTE—
e ToMuMo moJioxeHus B n.O.11 pexoMeHnyercAa noAb3OBATHECH YKA3AHKAMK
M npuMepaMy 1o nonbopy cocTaBa B 38BUCHMOCTH OT MOCTABNEHHOR  1eaH
(CHUREHVE MATEPUASIOEMKOCTH, 3HEProeMKOCTM M T.N.), T[PUBENEeHHHMH B
"PyxoBoncTEe no npUMeHEHMD XMMHYECKUX nofasorx kK GeroHy" (M., HUMAB
[979).

6.3. KommuecTBO BBONMMOro B 6ETOH BJNEKTDPOJIMTA, MOIJIOMEHHONO MO-
PaMH 38MOJHUTENS U DU3NUECKU YINEpEUBAEMOI'O0 Ha ero MOBEepXHOCTH, He
HOJIXHO IMPEBHUATL HO3UPOBOK NOOGABOK 3JEKTPOMUTOB, HONycKaeMux "Pyxo-
BONCTBOM NO npuMeHeHM®D 1o6asok k GeroH" (M., Crpottusmar, I980)

©.4. B xauecTBe 37EKTPOIUTOB, AXTUBUPYRIMX 3ENOJHUTEAb, D ~Je
COOTBETCTBYWWER SKCMEPUMEHTANbHON NMPOBEPKU MOTYT NPUMEHATHBCA CUJb-
HHE KUCJIOTH (cosnfAHan, cepHas, a3oTHasd, oprodocdopuasn), a TaKXe
pacTBOpUMHE B Brge coou (xnopwiw, cynbdaTH ¥ HATpaATH Xejesa U alo-

#*
AKTUBAIMSA JanoJHUTeNelt MOXET GHTb HOCTUIHYTA MEXAHHUECKUM BO3melt—

CTBUEM B CMECUTENAX NPAHYIUTENBHOT'O neflCTBMA IIpH UX NpenpapuTelib-
HOM MepeMelinpaHum N0 38r'pya3ky 1ieMeHTa ¥ BOIH.
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MHMHHUA) , UX KPUCTANNOTHIPATH ¥ CHJIbHHE mMeJoud (PULpPOOKHCH HATDUA, Ka-
JIUA, KaNblMA), & TAKXE CMECH VKABAHHHX DJIEKTPONATOR DPA3NIMUHOIO CO-
CTABA.

6.5. lonyckaerca BBOOMTHL B GETOHHYI CMeCh Ha AKTUBUDOBAHHOM 3a-
MONHUTENEe NOOaBKY NNacTUPUKATOPOB, BO3IYXOBOBJIEKANNME ¥ KOMIJIEKCHHE
KOOABKH .

6.6. B npouaponcTBEHHHX YCIOBHAX PEKOMEHIOYETCHA NPUIOTABANBATH
pacTBOpH ¢ KoHieHrtpauuet 0,1 r-monn/n xuciorn, 1 r-moan/n menouud wu
[ p—moab/n conu. KomuuecTso mmenor, mesnoueit u coneft NJIf NMPUrOTOBIE-
HUs [POMEXYTOUYHOI'0 pacTBOpa NpHUBeleHH B Ta6n.2, 3, 4 (cM.npun.3 Ha-
croamux PexomeHnammi).

6.7. HoHneHTpanms pa6Goyero pacTsopa ONpenelseTcd BEIWUMHOR BO-
noponHoro noxasarens (pH) ¥ momyckaercsa B Clenyomux npenexax:
3,0-3,0 - s pactTeopa kuciorw; 3,0-4,0 - a8 pacrsopa coau; 8-I10 -
INf pacTBOpa MeJOouM.

6.8. O6paGoTky zanoauuTens (KpPYNHOT'O ¥ MEJKOro) OCYHEeCTBISWT
NMOCPENCTEOM €ro CMauWBS8HUA ONpeleNeHHHM KOJMUECTBOM paBouero pacT -
BOpa BJEKTPONNTA U NepeMeliMBaHUA B TeueHue I-3 MUH B OTHEABHOM CMe-
cCATelNe C NOCHenyIUM BHIEPEUBaHUEM B TeueHue o-30 MUH., 3aTeM K 06—
paGOTaHHOMY 3aNOJHMTEN NOGaBNANT LIEMEeHT, CMeCh MepeMeluBanT 0o Of-
HOPOOHOI'O COCTOSHUS U 3AJUBAT BOLY 34TPOPEHUS B KOJUUECTBE, YMEHb-
MEHHOM Ha OGHEM BOIH, U3PACXOINOBAHHH® Ha 08paGOTKY 3aNOJHUTENA.

6.9, Konnenrpaump pacrsopa IS8 06paGOTKM CYXUX 38IOJHUTENEl! OM-
penesnsoT corjacHo n.0.6, [Ing BIaxHOrO 3anoAHHTENs KOHUEHTpauus pa-
Soyero pacTsopa HOJixHa OHTH YBENMUEHa C YUeTOM BOON, VIepRABAEMOi
3ATICTHUTENEM.

6.10. KommuecTBo pacTsopa, Heo6XomuMmoe AJA O6paGOTHU 3amONHUTE-

A, ONpefelaeTcHd €ro BONONOTPEOHOCTBHO M ecTeCTBEHHOR BJSKHOCTHI
(Hanpumep, IJAA KPYNHOTNO MUIOTHOI'O 3AaNOJHUTENs HeO6GXOIMNMO 1,6-3 %
PacTBOpa OT MACCH 3alOJHWUTENA, WA MEAKOro miorHoro - o-10 %, ang
KpYyNHOroO nopucroro - 3-7 %, 1018 Meaxoro nopucroro — 8-15 %).  Uewm

MeHblle BOLONOTPEOHOCTL ¥ OOJblle BARXHOCTL 3allOJHUTENd, TeM  MeHblle
TpeOyeTcsa pacTBopa OJNR O6paGOTKH.

[ipumep pacuera KoamuecTBa pPaBouyero pacTsopa CM. Npui.3 HacToA -
wmx Pexomenpaimii.

6.1T. YpoGoyxnanHBaeMocTh GeTOHHOR CMECHM C AKTHBYPOBAHHHM 3aroj-
HYATENEeM He3HAUXMTENbHO CHUXAETCA: IJA XEeCTHAX U YMEepPEHHO KECTKUX
cMecet (8-00 c) mecTkoCTh ypeavuMBaeTcs HA 3-D € IAA MANONMOIBUXHHX
cmecett ([-O cM) ocamka KOHyca CHUXQETCH B cpenHeM Ha 1 cM, onA nop-
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PHXHHX cMeceh (5-iD cm) - Ha <-4 cM.

6.I2. Axtupanmus cHuxaer BojonorjomeHue GeroHa Ha 10-20 %, ype-
JTRYMBAsT MoposocToitkocTh Ha 40-850 % M KOPPO3UOHHY® CTONKOCTHL B Cpe—
e cynbdara Harpus Ha 15-3D % (B 32BMCHMMOCTM OT BHIa BJEKTpONUTE).

7. OCOBEHHOCTYM KOHTPOJH 3A HPUMSBOACTBOM PABOT

7.1. fppextnrHOCTL npumeHeHma PIIA ompenmensiercs BO3MOXHOCTHI
ONepaTHBHOrO KOHTPOJA CTeneHyd AXTMBauWKU o0palbaTHpaeMux cpef.

7.2. KoHTpOJXb 28 MPOUBBONCTBOM PAGOT ¥ KaueCTBOM GeTOHa Haneluit
M KOHCTDPYKLMUH{ HKONXKEH OCYMeCTBAATECA CUCTEMATUUECKM B COOTBETCTBUHM C
neitcreyomumu CHull, 'OCT, TY, rexnonoruveckumy xapramMu ¥ TPOEKTaMM,
TOK Xe KaK NpH U3rOTOBJEHWM M3LNEAU#t U KOHCTPYKIU? u3 OGetoHa 6e3 IO~
GaBKu.

7.3. KonTposnp 3a KAueCTBOM pacTBOPOB HNOGABOK COCTOMT B NPOBEPKE
X MIoTHOCTH. He pomyckaercs npuMeHeHue pacTBOPOB, KOHLUEHTPALMSA KO-
TOPHX OTAHYUAETCA OT 38nau:HOA.

7.4, Ilpn npuroroeneuuy LEeMEHTHO~BOIHHX CYCIHEH3uh MM sMynbcuit,
8 TaKXe aKTHUBUDYEMHX 3aNOMHUTENb PACTBOPOB KOHTPOAUPYETCA TPABUIAbL -
HOCTb OO3VpPOBaHMA BOIH, 1ieMeHTa, COoJel, KUCIOT U meloueit,

7.0. CrerneHp akTuBalMM CYCNEH3U pPEeKOMEHIyeTCHA YCTaHABIAUBATH IO
YPOBHO OACITEDPI'MPOBSHUA KOMIIOHEHTOB U YBEJIWUEHUN XUMHUECKOrO TIOTEH -
Majyia Ha rpaHule Mexny Teepnoit u muakoit dasamu, KOTOpHE XOpOWO KOp-
PeIUPYRTCA C U3MEHEHHeM TeMIepaTypHOI'o rpalieHTa CKOPOCTH paCnpoCT-
PaHEeHHS aKYCTHUECKMX BONH. BenuuuHa TeMIepaTypHOro I'paiveHTa CKOopo-
CTH OPMEHTHPOBOUHO cocTasaseT —10...+I0 M/¢c.%C u usamensercs p 3aBu-
CUMOCTH OT BUJA, COCTABA U MADKMU LIEMEHTe.,

MeTonvka onpeneaeHus TeMIIepPATYpPHOrO IpajMeHTa CKOPOCTLH PACHPO -
CTPaHEeHUA AKYCTHUECKMX BOAH npueegeHa B npuwir.O Hacrosmux Pexomenpa-
Ivit.

7.6, CreneHbp axTHBAUUU pPACTBOPOB SMyAbeuit, racTuduKaTOpOB b
cylnepnnacTUUKATOPOBR MOMUMO M3MEHEHUA ToKasaTeNA IUIOTHOCTH MOXHO
KOHTPOJMPOBATH 10 MPUPATEHUY CHROPOCTHU YABTPa3BYKAa.

[lpn MaMepeHUM CKOPOCTH YALTPA3BYKA KOHTPOJNUDYETCA  TEMIepaType
aMynbcuu ¢ rouxocerbo 40,5 9C. [Ipu Heo6xoaumocTn TeMneparypa SMynb -
CUM DPEr'yJIUPYETCA TaKuM 06pa3oM, uTOOH pasHUIA TeMnepaTtyp B npofax
KOHTPOMKpYyeMol cpeaw He npepmmana I °C.

7.7, Iaa nepuosuueckoro # OnepaTMBHOPO KOHTPONA CTENEHU aKTUBA-
M4 MEJKOPO 3anoNHUTENs peKOMEHIyeTCs MUCTIoNb3oBaTh pli-MeTon aHanuaa
NMNOBEPXHOCTHHX ABJNEeHUt, NMPUBEINEHHHI B npui.7 HaCTOAMUX PexomeHnauuit.
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7., HoHTposr KauecTBa GeTOHHOZ CMECH C AKTUEWDPOBAHHHIMK LIEMEH -
TAMA ¥ DPACTBODAMH, 3alOoJHMUTEeNelN U niscrUdPUKATOPOR BHMNOAHAETCSE  Tak
K€, Kak INg 6eTOHOB C HEAKTHBUPOBRAHHHMM TIPOAVKTAMM B COOTBETCTBHA C
neficTeyonmuMY ROKYMEHTaAMU .

7.9. Josupopauue 1no6aBOK NOJKHO OCYMECTBAATHCH € TOUHOCTHO +2 %
OT UX PACUETHOI'0 KOAUUECTBA.

7.10. HeoGxonumo cucremMaTHueCKM KOHTPOJNMPOBATH 32300 MEXAY pO-
TOPOM M craropoM FPIIA p cooTpercTEMY ¢ MHCTPYKUMER K annapaTy.

7.11. Kourposmuposare pH pacrTBopa nas axTupaumu 3AMOJHUTENEH
MOxHO pH MeTpoM JOGHX MADOK.

7.12., OnruMalbHYD KOHUEHTPaUMK PACTBOPOB IAS AKTHMEALIMK 3&M0JHU-
Texe#! peKoMeHnyeTcCsa OonpelelsTb BCAKUA pas3 NpKU MOCTYNIAEHUU HOBO
NapTX pPeaKTHUBOB, |

¢. TEXHUHA BE3OINACHOCTH

8.1. llpu paGore ¢ aKTMBUDYOMUMM 3JEKTPONUTAMM HEOGXOLHNMO COGIO-
IaTh Npapuia TeXHUKA 06e30NnacHOCTH K OXpaHW Tpyna, PYKOBOLCTBYACH
TpeGopanuaMn CHull i-4-80 "Texxuuxa GesonacHocru B crponrenbcerse”.lle-
pel LOMYyCKOM K paloTe ¢ pacTsopaMi 3JeKTPOJUTOB HEeOOXOOUMO - NPOATH
CIleLMANbLHHIT WHCTPYKTAK 10 TeXHUKe 6e3011aCHOCTH.

8.2. Pacrpopt 3XexTpONMTOB NPU KPATKOBDPEMEHHOM TONANAHWM MX Ha
KOXY He BH3HBAOT paj3npaxeHus. llpy pgauTenbHOM BOSHEHCTEUM WIM HalU-
UMK Ha KOXe napanuHs {paHKM) OHM MOIYT BH3BATH noxpacHeHne. llpu mno-
nagaHuu pacTeopa Ha KOXY. €r0 clrenver CMHThL BOEOR, a npy nonanaHpy
P IJIa38 - CMHTh OOJXbIKMM KOJHUECTBOM TernJoli BOIH.

8.3. Illpu padore ¢ KOHIEHTPUPOBAHHHMHM DPACTBOPAMM  DPEKOMEHIYETCH
npuMeHaTp samuTHHe Masy Tuna "XMOT", zamuTHHe OukM ¥ pesuHoBHE mep-
USTKA.

8.4. EmMxocTn ¢ pacrTBOpaMM coyeit, KMCAOT, meAoueir MONXHHE 38KpH-
BATHCA KPHEKON ¥ O6ecneunBaThCs 3a3e€MIeHUEeM, TTOCKOABKY pPacTBOPH
MMET MOBHMEHHY® BAEKTPONDPOBOIHOCTL., LMKOCTH chemyeT UBIOTABAMBATH
13 KOPPO3HUOHHOCTONKUX MATEPUANOB.

8.5. Bo usBexanue suxona u3 cTpos pabouero opraHa HIA, Heolxo -
IUMO UCKANUUTHL MONanasue B pafouyw KamMepy TBEepOHX YacTHll, [PeRHlian-
MAX BEeJUUKHY 3a30pa MeXily pPoTOpPOM U CTATODOM.

8.6. llocne oxonuanus padorn Ha FlIA HeoGxomuMo npousBECTH ero
NPOMHBKY . |

8.7. PaBounx, 3aHATHX NPUTOTOBJSHUEM PACTBOPOB NOOABOK, HEOOGXO0-
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LMMO CHEUVAbHO WHCTDPYKTUPOBATL U OfecrneurBaTb PEe3MHOBHMM canoramu
A NepuaTKaMu, a TaKkxe 3allATHHMU OUKaMK.

8.8. Jdanpemaerca NPUHUMATL TMMY B TNOMEeMEHUAX, P'Oe XPaHATCA W
NPUrOTABAMBANTCA PACTBOPH NOOABOXK.

8.9. llomemeHns nAs XpaHEeHUA KUCAOT, medoueit u colxelt QONKHH OuTh

060OpYNOB&HH B COOTBETCTBUU C TPeOOBAHUAMU, TIpeObABASEMHMA K  Nipel-
MPUATHAM XUMUYECKO™ ITpOMHULIEHHOCTH.,
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TEPMMHE ¥ OIIPELEIEHUA

L Tepmun

llpaoxenune 1

POTO?HO—HthcauHOHHQﬁ anmnapaT

(PIIA

BUOpO-MMNYNIbCHAA SKTUBAIUA

AxTuBanMg pacTBOPOB MIacTUdUKa-
TOPOB, CYNEPNAaCTUPUKATOPOR,
M LeMEHTHHX CYCIEeH3Uul

ofperT axTUBaUKM PACTBOPOB HO-—
0aBOK MAACTUOUKATOPOB U Ccynep-
N1acTUPNKATOpOB B GEeTOHE

PherT akTUBALMY LIEMEHTHHX
cycrneHsuit

|

_ Onpegneneriue -

OpyIOoBaHuWe, COBMemAnEee IIpoLecCH
NepeMeliuBaHnsa 1 IUCIIEePrupOBaHU A
YaCTHIl B BOOHOW wiau GO apyroft
KUOKO? cpene nyTeM IynbCalMoOHHHX,
KaBUTALMOHHHX ¥ HIDPYIUX PUIPOLUHA -
MUUECKUX Bo3neicTBuUl

BosnelicTBne UMMIYJNIBCOB BHCOKO% yac-—
TOTH

Usmenenune noBEPXHOCTHHX CBOMCTB
OUCNIEPCHHX YacTUIl U reTeporesHOCTY
cpeny (paCcTBOPOB M CyCHeH3ndt)

[lopwmmenue nnacTuduxarvu cmeced

JCKOpERVE NUCNEPI'MPOBaHKH B3epeH

LIeMEHTa ¥ CO3IaHMe JONONHUTENbHHX
aKTUPHHX IEHTPOB HA ero NOBEepXHO-
CTH

IfpdexrT OT NMPUMEHEHNA AXTUBUDPO- ‘+YCH0peHHe TBepOeHua WIM COKpalleHue

BAHHOT'O 1ieMeHTa B 6eToHe

AXTUBUDPOBAHHHE LIEMEHTH M
OeTOHH

KpaTtHocTs axrTuBayumu

AKTUBALIMA 3aTIONHATENS

XuMuueckas o6paboTKa 3amos-
HUTE A

MexaHnueckas o6pafoTka 3anoj-
HUTENA

oddexT akrTHBaAN IANOIHUTENS
B 0eToHe

18
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pacxons lieMeHTa ¥ TaacYHdUKaImsa
cmMeceh

leMeHTH ¥ GeTOHH C NOGABKON AKTU—
BYUDOBAHHHX [IEeMEHTHMX CYCHIeH3U!l U
3aNoJHUTEN e

floMMuecTss LMKIOB O6PABOTKU lle~
MEHTHRX CycneHs3u# u pobasox B PIIA
WI¥ B YJIBTDPaA3EYKOBCM IeHepaTope
UWIX B OOOUX arperarax, COelMHEHHHX
NOCRENOBATENBHO, & TAKXe 3anoJHU-
TeJle! B pacTBoODax

U3aMeHeHre 5JeKTPONnoBepXHOCTHHX
CBOUCTE 3an0JHUTeENA 38 CueT XUMH-
ueCKo# uaIM MexaHuuecko#h 00paloTKu

BoapetlicTsue pa3bapieHHHX DPaCTBOPOB
anekrpoauToBs (consHolt, cepHoit,
a30THO%, opTodochOopHOR KHUCIAOT: CO-
ne - cyapdarTor, HUTpaTos, docha-—
TOP XeJye3a U AJOMMHUA, meaouett -
M'UIPOOKUCE! HaATPUA, KalNA ¥ KaJib-
UUA) Ha 3anoJHUTEND

HaMenbueHue n oCHAXEHME ITOBEPXHO-
CTH

YpenuueHne cClenJeHUd 3anojJHuTene
C leMEHTHHM KaMHeM 1 paspuxJsnliee
netfcTPUe Ha THAEBUIHHE U DMIWHUCTHE
npumMecH



llpononaxenne npui. 1

S &

I 2
CrerieHb aKTUBaUMU LIEMEHTHO— UsMereHne TemnepaTypHOrO I'paiueHTa
BOOHHX CYCnEeH3u CKODOCTH DacCIpOCTPaHEHMT aKycTHYe-

CKMX BOJH B LIEMEHTHOH CYCIIEH3UH,
NOUBEPI'HYTON aAKTHBALMUU
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Hpunoxenune <

KOHCTPYKLMA U TEXHAYECKAH XAPAKTEPUCTHHA
MEXAHWYECKMX BUBPO-UMIIYJIECHHX YCTPOACTS

I. HoHCTpYKIMA POTOPHO~TIYJNHCAIMOHHOI'O annaparTa BHOWPASTCHA HCXO-

A U3 TpeGOoPAHUR K ero NPOU3BONUTENBHOCTH ¥ Ha3HAUEHUS.
2. PoropHo-nyapcaimonnuit annapar (puc.4) cocrosr ¥3 poTopa H
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Puc.4. PIIA xouctpykuuu [I0 "llporpecc”

<0



i CTATOpA <, KUTOpPHE BHIIOJHEHH B BUIE€ NAPH KOAKCMAJbHHX UMIAMHIPOSB(C
TPOPE3AMH), yCTAHOBAEHHHX B kopnyce 3. [lpope3¥ B BMAMHIPAX BHMOJNHEHH
TAKUM 0O0pa30M, UTO HA LMIVHIPUUECKO! TIOBEPXHOCTHK POTOpPA B CTaATOpAa
ofpasyerca NnepuoiuyecKas pelerka, COCTOAmAA U3 mexelt u crepxHeit.
BHyTDM KOpnyca Ha OCH poOTOpAa 3aKpPeIrieHAa KpHJAbYATKA 4, 1JIA yCHJIEeHMS

B annapaTe HacocHoro sddexra. U6pabaTHpaemas cpeia nojaeTcA B anna-
paT ocu uepes BxonHdo#t narpybok ¢ ¢uaHuem O, PACNOAOXECHHW! IOPH3OH -
TaJbHO 110 OCH ammnaparTa U ynalfercs U3 padouelt 30HH uepe3 paANNANBHO
pacnojoxeHHun’ mrynep 6.

3. Annapar ROMIIEKTYeTCH CMEHHHM HAGODOM UMAMHEPOB POTOpA "
cTaTOpa, O0ECleudBanlMM KH3MEHEHUEe pPAa3MepOB DANMAIbBHOTO 3830pa MEexXIy
HUMU OT U,R0 no 2 MM. |

4, llpu patoTe pPOTOPHO-ITYNHLCALIMOHHOrO anmnapara B patoueit 30He
BO3SHMKANT UHTEHCUBHHE CHBHI'OBHE HANpAKEHUS MeXLy CHOAMH  XUIKOCTH,
3aBHCSAMKWEe OT BA3KOCTH XUOKOCTU ¥ COCTOAHUA [1OBEPXHOCTH palounx op-
raHoB amnapara, a4 TakKe OT BeNIUUHHH 3430pa MEXLY POTOPOM U CTATODOM
M YacTOTH BpameHUs pPOTopa.

[Ip CHHXPOHHOM NEpeKpWBAHMM W 3aKPHBSHWUM Npopeaefl cTaTopa cTep-
XHAMY poTOpPa B 00palaTHBRAeMOft cpelle BO3HUKADT MOWHNE MYJAbCALMM  JU-—

HAMUUECKOT'0 NaBJIeHHA 3BYKOoBO# uacToTh ( £, ~ uacToTa myAbcaumi nas-
NIeHUit )

f n 2,22

== ?

¢ 74

TAE /7 — UACHO KOHIEHTDHUECKMX OKpyxHocTelh; Z, m Z, - XOAWUECTBO
npopesell (crepmuet) poTopa ¥ CTATOPA COOTBETCTBEHHO, & - HAK~
Goanmuit OCmUH menuTenr uuces Z, U Zp .

llynpcammy naprenvs B ¢BOW oyepenb NPUBOAAT K KAPUTAIMOHHHM fAB-
JEHUAM, OCOOEHHO MPOABNANMMMCH HA TNOBEPXHOCTY paajena Jas B o6pata-
TeBAeMO? cucreme. llponeccw, nmpoucxonsmue B PIIA, noapoasor noayuars
Pa3BUTHY TYPOYJNEHTHH! pexuM TeueHUS WUOKOCTH, UTO NPUBOAUT K AKTU-

BalMM TNPOLIECCOB TI'OMOPEHU3aIUU SMYNBCHM U AuCnepralyu yacTui] Teepnof
Pazy B 06palaTHBAaEeMHX CHUCTEMAX.

BaxHeMmuMuM TeXHONOTUUeCKMMU Xapakrepucrukamu PIA sasasores:
NPOU3BOAUTEIbHOCTE
_Sby @y Z, zy(a,+ ay)
- FD (1+K) o
rone S - CpeliHee pagMalbHOE MepeMelleHMe YACTHLHN 34 BPEMA COPMEMOHMS
npopeseit; &, - paGouas BHCOTa npopeseft; a, W @, - WAPUHA MpO-
21
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peselt B poTOpe M CTATOpE COOTBeTCTEeHHO; U ~ cpemHuit  nuameTp
xosbueporo sasopa; K = I,I — 2,0 -~ noxasupaeTr, BO CHOABKO  pa3
MPOMEXYTKY MEMLY NPOPE3AMU NPEBOCXOLAT MX WMPHHY ;

yaoeJXbHas pacCennaeMoCTb MOIHOCTH

N
£ = — .
V a0
rope N/ -~ MOHHOCTB, DUCCUMMpDYeMad B paBoueil 30He arapara.;
Vsp - sddexTuBHHI oObeM paGouelt SOHH, pPaBHHA CyMMe 00BEeMOB

KONBIIEBOI'O 3a30pa ¥ MOJOBMHHW OOBLEMOB pPOTOpa U cTaTopa.

O. Ina mopnmeHus sdpdeKTUBHOCTHM ANISpaTA HA UWIMHADAUUECKUX  TIO-
BEPXHOCTAX POTOpPa M CTATOpa ClelyeT HAHOCUTh Hakarky c maroMm 0,80 MM

6., Y3IH KOHCTDYKUMYU, HAXOOAMMECHS B COMPUKOCHOBEHWK C arpeccus-
A0t cpenoft, PEeKOMEHIYeTCH BHMOJHATE U3 MBHOCOCTOWKOR cTaiu.

7. Dna nureHcnduxauuy paboTH aNnapaTta v MOBHUNEHHA ero HaleRHOC—
T LOMYCKA®TCA KOHCTPYKTHMBHHE U3MEHeHUP padouuX y3JN0B, NMPU KOTODHX
POTODP M CTATOP BHMOJHAOTCA B BUJE OUCKOB C 3yOUaTHMU ANEMEeHTaMH ,
YCTAHOBJEHHEMY TI0 UepefyomUMCH KOHLIEHTPUUYECKAM OKpyxHOCTsM (puc.d).

PaaMepu syfGuaThx 3JemMeHTOB [/ 110 AyraM COOTBETCTBYOIMX  KOH=-
IIEHTPUUECKUX OKDPYXHOCTE} pamuyca HaxOnATCs B VHTEpBale

ren-o« =102=r«

raie 7 - panuyc poropa (craropa); # - UMCIO KOHIEHTPUUECKUX OKDYyX-—

HocTrelt; o — yrOJ CMeweHud.

baarongaps TakoMy pasMemeHM® U PACMOJOXEeHWO 3TUX DIEeMEHTOB Ha
ONHOM K3 IUCKOB, B annapare UCKIOYaeTCd BO3MOKHOCTH O ABJNEHUA
CKBO3HWX panMalbHHX KaHaJOB. BeiemncrTsue 8Toro Bech 00heM aKTUBHMpYye-
MHX Cpel nogsepraeTcs BO3HeiCTBUO 3ySYaTHX BJEMEeHTOB IUCKOB, uTo
crocoGeTeyer UHTeHcUdUKAUMM MpOBOAMMHEX nporeccon. Hpome Toro, wuck-
AOUASTCA BORMOXHOCTH OJHOBPEMEHHOI'O B32UMOTEVCTBUFA BCEX 3TUX diIeMeH-
TOB ONHOTC M3 JWCKOB C DJIGMEHTaMKM Ipyroro, U B TO Xe Bpemd obcecle -
YKBAETCA NOOUepefHoe B3auMoleliCTBUES DJIEeMEHTOB B COOTBETCTBUM C UX
YPAOBHM CMemleHMeM, D CBA3K C 3TUM, NOCKOJbKY KawxIOMy B3auMOLeiCTEUK
IBYX DJEMEHTOB NUCKOB COOTBETCTRYeT OnHa JOoKajdbHAf MyJbCallUd JaBje-
HUA B oObeMe nepememypaemMos MaccH, B nNpouecce paboTH amnnapara CyM-
MaDHaA aMIUIMTYna MaJbiX nyjibcanuil ODanieHu? OyaeT 3HAUMTENbHO - HUKe,
a8 yacTOTa 3HAUMTENBHO BHUle, UeM B annapare ¢ OIHOBEPEMEeHHHM B3aNMO-
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DEeACTEMEM BCEX BJEMEHTOB. JOTO MO3BOAAET CTAOMIU3SUPOBATL HArpPYysKy Ha
y3JH TIPUBOLA ¥ NPU NMPOUUX PA&BHHX YCAOBUSAX CIIOCOOGCTBYET 11O BHIIEHU®
SKCIIyaTallMOHHON HAJEemHOCTHU amnrnapara, UTO B CBOW ouepelh JaeT BO3-
MOXHOCTBL MHTEHCUDHMUMPOBATh IPOBOIVMEE B aNnapaTe NpoLecCH 1y TeM

YBEeNUUEHKSA CROPOCTH BpPAlleHHA POTOPHOI'O IHUCKA.

Puc.5. Pacnonoxenue siemenros poropa u craropa
PIIA B nnane

8. Ban poropa ymIOTHAETCH B KOPNyCe NpY NOMOMM CAIbHUKA MU
MMeeT TOpLUEeBOE YMNOTHEHNE U Yepe3 TNOJNyXeCcTKyw MydTy cBA38H C POTOPOM

QJIEKTPONBUTATENS.
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9. Las ypenvuenus womuuecTBa oGoporos mo 4500-5000 o6/mun pexo-
MEHIyeTCsi COBMECTHO C 3JIEKTPONBUraTelleM yCTAHABAUBATbL  CTylneHuaTuh
PENYKTOD.

10. HonyckaeTcs KOHCTPYKTUMBHOE BHMNOJHEHUE POTOPHO-NYILCAIMOHHO-
I'o amnnapaTa Ha 6a3e 1eHTpOOEexKHOr'O Hacoca.
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[IPUTOTORIEHME PACTBOPOB KUCIOT, WEJNOYEH, COJEA
U MUIPOGOBHO-ILIACTASVLAPYUMX JOBABOK

Tabnuna 2. HexonHue NaHHHe IJA NPHTOTOBASHUA PACTBODOB KUCIOT

Bug xucaorn HonuuecTBO KOHUEHTPHPOBAHHOMN
KMCJAOTH, MI Ha L X BOOH, AJA
NONYUCHUA paCTBOp? C KOHIJeHT-
pauueft 0,1 r-mMoab/a

Consnas 8,0
Ceprasn 9,7
A3zoTHAaf 4,2
OprogocdopHad 0,3

Ta6ma 3. Mexopnwe naHHHe IAA NMPUroTOBNEHMA pPACTBODPOR mMedouel

Bun menouw KosuecTBo mesour p nepecuyeTe Ha
Cyxoe BemMecTBO, I Ha I I BOImW,
INA TIOAYUEeHHA DECTEOpPA C KOHIEHT-
paimmet I pP-MOXB/JX

vnpookucs HaTpus
U'MIPOOKUCH KaNuA
'MapooKHeh Kalbius

Ta6nuna 4, WcxomHwe naHHwe OXA TpHTOTOBJAEHHA PACTBODOB cojeft

Bun comm [ltorHocTs pacTeopa, r/cM®, ¢ Kou-
neHTparmel I ;—MO%B/ TogpH

Xnopun xenesa (M)

Xnopus anoMaHUA 1,109
Hurpar xenesa (W) 1,180
Hurpar amomunus 1,199
Cyavdar meneza (M) 1,313
Cynpdar amoMuHUS I,308
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[lpumep pacuera xoamyecrsa padouero pacTeopa,
HeOOXOMUMOr'0 IAS O00palOTKK 3AalONHUTENSA

I. Ucxonmue naHHEe
Cocrap GerToxHo#t cMecu (Ha I M° Gerona):

miaxonopTiaHnuemeHr Mapim 400 -~ 370 xr;
1eCcOKX ~ 490 xp;
medeHb - 1260 xr;
BO 118, - 230 1,

Bomonorpe6uocTs necka - 10 % or ero maccw, BOLOTIOTPESHOCTD
me6HA — 2 % OT ero MacCH. BCTeCcTBeHHAs BIAXHOCTH TecKa - 6%,
BIQXHOCTh MeOHA OJU3KA K HYJIO.

OnTUmManbHAA KOHIEHTpauus pafodyero pacrTsopa COJSHON KHCJIOTH

5.5.10~ p-mob/1.
2. Onpemenexue xonuuecTBa 06paGaTHBADMEr'o pPacTBOpA

Jna o6paGoTKU CyXOro mecka ¥ meOHA HeoOXOZMMO  caepywmee
KOJHUYECTBO padoyero pacreopa:

490.0,1 + 1260.0,02 = 74 .

lns npuroToBJeHWA »TOr0 KOJNMYECTBA pabouero pacrsopa He-
06XOIMMO B3ATb pacTBopa ¢ KoHueHTpaimer 0,1 r-Moab/n

8:5.10_3 P—MOHBZH ., 74 X = 4.07 1.

0,1 r~Moab/n
[lpu ecrecTeeHHo? BAaxHOCTU Necka 6 % B HeM CONEPRUTCH

490.0,06 = 30 5 romm.

CrenopaTenbHo, AAA O06paGOTKU 3anodHMTeNs (necka u meOGHA) MoHa-
moourca 774 =30 =44 n pagoyero pacraopa.

Takum o6pasoMm, IJaA nMOciaenyomero 3aTBOPEeHUA OETOHHOR cMecH - Ha
NPERBAPUTENbHO AKTUBUPOBAHHOM 3aNOJIHUTENe HeOOXOIUMO

230 ~ 44 = 186 1 ponw.
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Tatauna O. Conepmanne runpodicSHo-nnac THdUIIMpYOHEH
NOGaBKU B pacTBoOpe

i— __

[lmoTHOCTL pacTsOpa KoHueHTpanms pacrtsopa
npu ¢ = 20 °C, noGasku, %

r/cM°

— : | —

1,005 3,0

1,010 5,0

I,01I7 8,0

1,022 10,0

1,031 | 15,0

1,045 20,0

1,054 25,0

1,067 30,0

1,080 35,0

1,091 40,0

1,110 45,0

1,180 50,0



lpunomenue 4

MPYMEPH OMPEJRIEHNA BUBPO-VMIIYIRCHOR AKTUBALM
'UEMEHTHO-BOIHHX CYCIIEH3MI

[Iprmep 1. TpeGyercs nomo6paTh KpaTHOCTh AKTHBAIMH IIEMEHTHO -
BofiHo#t cycnensuu ¢ B/Ll = 0,3, npurorosieHHON ¢ HCNONbL3OBAHHEM MOPT-
JaHAIIeNeHTa C MUHepAaNbHHMM no0apramu Mapku 400 ¥ axkTUBUpyeMoOi B
PIIA Ha Gase neMTpolemHOro Hacoca mapxu K-90/55,

[lo ra6n.I omnpenmenen xoaddurment Ko = I, OxcrnepuMeHTalpHO ycra-
HOBNEHO, uro gis FlIA Ky = I, llo dopwyne (I) ompemensem  kparHocTs
aKTHBANMU CYCTIEH3HH

H = L. ? . 0,3 = 0,9.

Taxum 0GpasoM, IS NOCTHUREHMS MAKCHMAILHOPO TPUPOCTA ITPOUYHOCTH
6eToHa TpelyeTcA ONHOKPATHAS AKTUBALMA O0LEeMa CYCIEH3MM.

lipumep 2. OmpemenuTs npouasomutensHocTs PIIA Ha Gase ueHTpoGex-
Horo Hacoca Mapku H-90/55 npu axTuBammMu 1|leMEHTHO-BONHON CYCHEH3MM
¢ B/l = I, a rakke aaurenpHocTs akrusaumu 0,5 M° cycrensum, LA
ofecreyeHus MaKCUMAIBHOTO TOBHIIEHKA NPOYHOCTH GeTOHA.
[lo dopmyne (I) onpemensem TpeGyomywCs KpPaTHOCTb AKTUBAIMU CYC—
EeH3UH
HoLl.3.1_3

— —
e e o Je—

1

[lo dopMyne (2) paccumTHBaeM npouMasomuTensHOCTH PIIA

P = _-_:}L__._____.= 2015 M/aq'

-~ 0,07.(2.1 - 2,5.1 +3)
OnpenenseM NnpononXMTedbHOCTs TpexkparTHo# axtusauuu 0,5 M° cCyCc~—
[NIEeH3UHN

?=99.3_ 4 um3c.
20,5



[fpunoxerue 9

[IPVMEPH T10JBOPA COCTABA BETOHA C AKTMBUPOBAHHO{
[IEMEHTHO-BOJHON CYCIEH3MEN

[lpumep i. llopoGpars cocTap GeToHa C nONel axTUBUPOBAHHOTO Ie-
MEHTA [JS COKDAMEHWS pexMMa TEIUIOBO# 00paGoTKM, €CAEM DPACXOl MaTe -
puanoe Ha I M° Gerona ¢ mpounocrtsd 35 Mla cocrasnser: mnoprraHuie-
meHTa Mapky 400 ~ 400 kr; sogwn ~ 184 n; necka - 714 kr n mesHsA -
1098 xr. Mponapupanue ocymecrsisgercs mno pemumy (24+3+642) u (npey -
BAPHTENbHAA BHIOEpPXKA + NOOLEM TEMIepPATYPH + H30TepMAUEeCKM)l  1po-
TrpeB + OCTHBAHME) C NOJyUeHHMEeM Noche TemIoBo? o8paGoTKM MPOUHOCTH
GeroHa 24,9 Mis,

B coorBeTrcTBUM ¢ peKoMeHuarmMsaMM 1n.90.12 HasHauaeM KOJIMUYECTBO
aKTUBMPOBAHHOTO ueMeHTa - 25 % nmpu B/U cycnensun, pasnom I. Ilocne
yero IJs NMPOBEPKH CoCTaBa O06TOHA MPHIOTABIUNBAEM 38MECH C BBEeHUeM
BHODAHHO'O KOJMKYECTBE AKXTUBUPOBAHHOIG IIeMeHTa, 8 TAKKE YMEeHbIeHHO-
ro ¥ yseauueHHoro Ha 5 %, T.e. B xoauyecreax 0, 25 u 30 %.

Ansa TOro, uroGH MPUrOTOBUTH 1 M° GeTOHa ¢ 25 % aKTHBMUPOBAHHOIO
remMeHra npu B/l = I, HeoGxomumo:

400.0,29 = 100 xr axTUBMPOBAHHOTO lieMeHTa,
400 - I00 = 300 Kr HeaKTHBMPOBAHHOIO lLEMEHTA,

184 n Bong, 714 xr necka ¥ 1098 kr me6GHa, nmpu atom B/ Ge-
TOKHO# CMeCH COXpaHsgeTcsa HEH3MEHHHM,

Tax =xe npoeoguM pacuers mas sBefeHus 20 u 30 % axTUBMpPOBAHHOrO
1ieMeHra (71a6x.6).

Ta6nung 6. CocraBn GeTOHOP ¢ noJell AKTHUBMPOBAHHOI'O IIEMEHTA

(B/l{ = 0,46)

Homuecr- Pacxon marepuasos Ha I u3 0eTOHa

BO &KTUBU~ [ |

POBAHHOT'O aKT’

ueMenra, % | kr

0 0 1098

20 80 1098
QO 100 - 1098
30 120 280 1098
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s pacCuMTaHHHX COCTABOB IPUI'OTABJMBASM KOHMTPOJbHHE 3aMecH NJs
ONpefeNeHKA NMOABUXHOCTH (MeCTKOCTH) CMecH ¥ NOCAe COOTBeTCTRyDHel
ee KOPPEeKTUPOBKM PopMyeM o0pas3uH IAR UCOHTaHUY Ha IPOUHOCTS.

[lo peaynbraTaM ucnHTaHuit 06pasiosB Ha npoudHocThk (Tadéx.7) BumHo,
YTO K ONTUMAJIBHOMY COCTABY OETOHA MOXKHO OTHECTM cocras ¢ 0 % ax-
TYBUPOBAHHOT'O L|eMeHTA..

Tagnuua 7. lpournocTs 6eTOHHHX 006pas’loB ¢ moJeit
SKTUBYPOBAHHOI'O LI@MEHT&

HonmuuecTBo [penen rmpouHoCcTH OGPA3IIOB MOCHE MpoMapMpaHue uepes
AKTUBHPOBAH- 44 | 28 eyr
HOI'O lieMeH— ' :
ra, % Mia % Mla %
0 24,9 71 39,0 100
20 20,9 74 38,2 109
s 26,6 76 39,2 112
30 - 29,2 72 r 37,9 107

[lopumeHMe NMpPOYHOCTU GETOHAZ BCJENCTBUE WUCNONL30BAHUA AKTUBUDPO -
BAHHOP'O LIEMEHTA NO03BOJAET COKPATUTH DexuM Terrmopoil obpaGorun, Opu-
eHTUPOBOUHYW MPOLONRUTEALHOCTE IPONApPUBaHUA GeTOHA ¢ HOoJell SKTUBU-
DOBAHHOI'O [IEMEHTAa Ta , OnpelenseyM M0 QGopMyie

T =T-KI (Rys ~Rj;)

n 2

rge T - MpomOREUTENIBHOCTE PEeXUMa TemnIoBott o6padoTKM 62ToHa 6e3 aX-
TUBAPOBAHHOTO leMeHTa; K - roadduimeHT, npuHUMaeMul PABHEM
0,02 0,03 u 0,04 npu npouHocTy 6eToHA MOCHe TENnJAOBOH 06padoT--
ku cooreercTBeHHo 903 70 m 85 % or R,4

T = I3 -0,03.13 (% - 71) = II u,

A1 OKOHUATENBPHOI'O BHOODa pexuMa. Tenionol o6paloTHM [IDUrOTaB-
InBaeM o0pasiyl Ha ONTUMAJIIBHOM COCTape, KOTOpHE IpOonapuBaeM 110 pe-
xuMaM (3+2+4+2) u (R+3+4+2) u. |

[lpu aTOM mMpemen nNpPouHOCTH GETOHHHX 06PA3LOB HAa BHOPAHHOM  CO-
cTape MOoCle NPONAapVBaHUA N0 NaHHHM PEeXUMAM YMEHbUUJICA COOTBETCTBEH-
HO mo R4,6 u 23,9 Mla, CregopaTenbHo, OKOHUYATENBHO BHODaHHHM  Gy-
per pexuM (3+2+4+2) uy, Tax KaK NPOUHOCTL GeTOHa HA AKTUBUPOBAHHOM
LUeMEeHTe, NOJYyUeHHAA N0 YyKa3aHHOMY DEXUMY, COOTBETCTRYET INPOUHOCTH
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6eToHa 0e3 aKTUBUPOBAHHOI'O LIEMEHTA.

lpumep 2. B GeToHe ¢ noNelt akTUBMPOBAHHOI'O leMeHTa  TpelyercH
COKDATUTb DACXOH L|eMeHTa, €CJM DACXOl, MATEepUasoB Ha 1 M° GeToHa
Ges aKTMBUPOBAHHOIO LeMeHTs npu mpourocTy 35 Mla uepes <B cyr co-
craBiafer: nopriaHiuemerra mapku 400 - 400 xr, Bogw - 184 n, nec-
Ka ~ 714 xr, me6ua - 1098 xr. |

B cooTpercTBMM ¢ pexoMergaimswu nn. 9.12-5.14 u npumepa 1 yc-
TOHABIWBAEN., UTO HOJS aXxTHBApOBaHHOro ueMeHTs npu B/l cycmenaum,
pasHoM I, cocraBmna 30 %; yBenuueHye NpPOYHOCTM GeTOHa uepes 28
oyt - 12,6 %, r.e., 8,8 Mla.

[loHMxeHue fpOUYHOCTH OETOHA NOAyUaeM 34 CUEeT YBeJUuueHud B/l
Mp HeM3MEHHOM pacxomge Bouw. [IpouHocTh GeToHa B BO3pacTe <8 CyT

noHuxaercd Ha i1 %, T.e. no 35 Mla, 3roit nmpounocTd GyneT CoOT~
BETCTBOBATh VBeNMMueHHOe 3Hauenue B/Ll, xoTopoe Haxogum mo dopmyne
0,55 + R
B/H = > (3)

28 28
26 Ré’ + 0,183‘? 17 28
rge R, - axrusHocTh (Mapka) nementa, Mla; R 5 - TpeGyeMas Tpou-
HoCcTh GeroHa, Mia,

Moumersns fopmyany (3) mita MaTepHanos C Ry =85 Mlau R f,B =

= 40 Mla, nomyuaem uckomoe B/l = 0,02,
[lockonpKy pacxon BOIW He KU3MeHAeTCA, TO PACXOl LeMeHTa cocTa -~
BUT

II = B:B/u = 184:0,52 = 393 kr.

Ins OKOHU2TeNbHO! IMPOBEPKH PACCUMTAHHOT'O COCTABA GETOHA IPUI'O-
TABAMBAEM KOHTDOJbHHE 3aMECH C BBeleHHWEM HA3HaUEHHOI'0  KOoJHuecTha
AKTMBUPOBAHHOT'O LIEMEHTA, & TaKKe YMEHbUIEHHOr'0 ¥ YBeJHUeHHOTO HA.
I0 %, r.e. 103 3C u 40 %. |

Torna Ha npurotosienne I M° Gerona ¢ 30 % aKTUBKMPOBAHHOTO LE-
menra npu B/Il = I u ymenpmenHoM Ha IR % pacxone LeMeHTa noTpely -

eTcH:
353.0,3 = I06 xr axTuBMpOBaHHOTO neMeHra, 393-106 = <47 kr He-

aKTUBUPOBAHHOTO lIeMeHTa, 184 1 pomw, 730 Kr mecka u 1122 ur meGHH,
TaR %e NpOMBBOLMM pacueTs nis BBeneHus <0 u 40 % axTHBUPOBAHHO-
IO 116MEHTA,
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A3 GeroHHux cmeceRt (T1a6n.8) npuroraparBaeM KOHTPOJbHHE
Ind onpeneneHns ux nousumHocTH (mecTrocTH) M dopMyeM oGpasim

MCONTAHUA HA TIPOYHOCTS.

JAMECH
08

Ta6mua 8. CooraBu GeTOHOB € NONe# AKTHBUPOBAHHOI'O l|EMEHTA

¥ YMEHBNEOHHHM DACXOIOM LEeMEHTa

Pacxon maTepuaJqos Ha L M° GeroHa

Konnyecr-
BO 8KTH- [Tf
BUPOBaH~- | axT’
HOI'O 110—
mewra.l;I ¢ | KI
0 0
20 71
30 106
40 142

uﬂeaKT‘
KD

400
282
247
11

I,
KT

714
730
730
| 730

il

Kr

1098
1122
1122
1122

B,
J

184
184
184
| 184

B/Ll |Ywmeupme-

0,46
0,52
0,52
0,52

HUE pac-
XOI& 1[€
MEHTa, %

0
12
12
i2

PeaynbTaTh HCOHTaHM? OGpasnoR u3 6eToHa ¢ fmoielt aKTUBMPOBAHHO-
I'o LEeMEHTA U YMeHbIIEHHHM pacxomnoM nemeHta (rafn.9) nokasweawT, uTO
ONTUMANBHHM sBAserTca cocTad ¢ 30 % akTUBUDPOBAHHOIO I[EMEHTA ¥ YMEHb-
MeHHEM Ha 12 % pacxomoM IeMeHTa.

Tadauna 9. IllpoudocTs 6eTOHA ¢ nonelt AKTUBMPOBAHHOI'O LIEMEHTA

KonnuecrBo llpemen MPOUHOCTH 00pA3LOB €CTECTBEHHOI'O Taepnenﬁ;—
aKTUBADO- yepes
BAHHOT'O
HEeMeHTa., 7 cyr 28 cymr _ _
: e | % | Wa [ 7
0 26,2 70 30,< 100
20 2R 4 64 31,9 G0
30 20,8 74 39,4 101
40 ! 21,1 60 29,3 84
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lpunoxerHue ©

METOIVKA TIPOBEJLEHWA AKYCTUYECHKUX W3MEPEHKA
71 OPEAENEHNST CTENEHM AKTVBALMM LIEMEHTHOR CYCIEH3MM

Amnaparypa
AxycrTuuecras annaparTypa NpelHA3HAUAETCSH INA M3MEPEHUA BpPEMeHH
pacnpoCTpaHeHUs MPOJOJPHHX aKYCTHUECKUX BOJH B 1IeMEHTHO~-BO JHOMH!

CYCIIEH3MH ¥ COCTOHT U3 DJIEKTPOHHOI'O UJOKa C NHUaNas3OHOM  M3MepeHHH
50-I1000 mxc npw norpemHocTH usMepenus +1 %; usMepurennHoit  dopmH,
npencrapisomeit cofoif BAHHOUKY C pasMepaMu B IJjaHe He  MeHee
I00xI00 wv u BucoTo#t He wmeHee 120 M. B nsyx mpoTwBONONOXHEX CTeH-
kaX GOpMH MMENTCA CTPOro COOCHHE OTHEpPETHA (OpPUEHTHPOBOUHO HA BH-
core D0 MM OT OHA), B KOTOpHE Ha MUKDONIODHCTHX MPOKJIRIKAX UM C [0~
MOMb XOMYTOB 3aKperianT Nbe303JeKTpHUecKHe npeolbpasoBaTeni.

lIpopenenye mcnuTanuit ¥ _00paloTka pe3ylbTATOE

LUeMeHTHYD CYCNEH3MD 3AJMBANT B K3MEepHTEeJbHYDL $OpMy NMpH Herlpe-
DUBHOM lepeMelMB&HMM B TeueHHe I-3 MiUH; 3aAMEpAOT BpeMA pacrnpocTpa-
HeHUA aKYCTUUECKUX BOJH, 32 KOTOPOEe NPHHUMANT CpedHee &pUMeTAuec-
KO€e 3HaueHue pe3yJbTaATOB K3MepeHuil,

OnHOBpEMEHHO 3aMepApT TeMNepaTypy cMecH ¢ morpemsoctso +0,5 °C,
lopvmanT TemmepaTypy uemeHTHoN cycnenauu Ha 5-I0 °C, m  noeropHO
3AMEDADT BPeMA DACTPOCTDAHEHMA AKYCTUUSCKAX BONH M TeMIePATYDY
cpenr. Ofner unCmuTHBaswoft MpOOH BO BCEX ONpelesIeHUS X He JOoNXeH U3-—
MEHATHCA.

CkopocTh DacmpoCTpaHeHNsa akycTWyeckwx BosH V , M/c, BwuMCAA®OT
M0 peayiabTaTaM 38MEPOB BPEMEHN DACTPOCTDAHEHWS M PACCTOAHUA Mexny

NOBEPXHOCTAMM NpeolpasoBaTeNeit no gopmyie

z
UESTEE  —pr— 3
V= 10 |

roe [ -~ paccTosHHe Mexny npeoGpasoparTensMud, MM; 7 - BpeMA  pac—
NPOCTpAHEHMS AaKYCTHUECKUX BOJNH, MKC.

TemnepaTypHuit PpagMeHT CKOPOCTH PACIHPOCTPAHEHUA  AKYCTHUECKUX
BOJH OnpenexsoT ro gopmynae

/l/g‘=_[.dV/Af] ==V, V) (- t.?)} »

roe V, ¥ V, - CKOpOCTH pACIIpOCTDAHEHHS aKyCTHUECKHX BOJH Tpu
IByX 3HaueHMAX Temnepatypw !, u t, , mpuueM I, 6 >, .
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Tpunoxenue 7

METOJMKA KOHTPOJA CTEIMEHM AKTUBAIYM 3ANOJHUTENEN

OnpeleneHue CTerneHM AKTURAIMKU 06pabOTAHHEX B PacTBOpPaX 3aroa -
HuTelelt OCHOBAHO Ha yBelWUeHUM ANCOPOLIMOHHOT'C TOTEeHIMaNAs MPU 8KTU-
BUpOBaHuy BemecTBa., Onpenenenve MOXHO NPOBOJUTL JOONM M3 IPUMEHAE-
MHX B Hacrosmee ppeMs pH~merpos. llpu onpenenenuu ucnosanzyercs O,01n
pacTeop Aall B mvcTUANMpOBaKHOWM BOZE. B nafopaTopHuit cTakaH Ha-
mupawor 90 ma (unu 100 mn) pacreopa Hall , 3areMm noGasiaser S r  He-
aKTUBUpoBaHHOro necka (wir 90 r melbHs#).

Crenenp axTHBalMM necka (meGHA) ONpenesfoT N0 pPasHOCTH NoXasa-
nujt p-merpa 1o u nocxre noBaenenus ero B pactsop Aall . Necox (me-
6eHb) MOKHO CUUTATH AXKTUBUPOBAHHHM, ecjiu 3HaueHMe pH ¥3MeHAEeTCH
He MeHee ueM Ha I,
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