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MEPONPUATUA
MO NOAroToBKE YCTAHOBKU “KOHAOOP-1-90-TB” K MYCKY
(BbINONHAIOTCA NOTpebuTenem 4o npuesaa dpuragbl U3roToBUTENS MO MYCKO-Hanago4YHbIM pabo-
Tam).

1. Nepea HayanomM NOArOTOBKM K MOHTaXy YCTaHOBKM nNoTpebuTtento Heobxoaumo O3Hako-
MUTbCS ¢ pasgenom 1 “TexHuveckoe onucaHune”, pasgenom 2 “YkasaHue mep 6esonacHoctun”.

2. BbinonHuTb paboTbl B COOTBETCTBUM C pasgenom 3 “MoHTax, NOAroToBKa K nepBoOHa-
YanbHOMY MYCKY M MYyCK YCTaHOBKWU™: N3rOTOBUTb (PYHOAMEHT NIMHUK, CMOHTUPOBATbL BUGponpecc
Ha pyHOaMeHTe, NoABECTU ANEKTPOIHEPTUIO K LKAy YCTAaHOBKM, 3anpaBuUTb HACOCHYIO YCTaHOBKY
Macriom.

3. Nogrotosutb 200 kr uemeHTa 1 1 ky6. M 3anNoNHMTENS ANS NPUEMOYHbLIX UCMIbITAHWIA.

4. MoaroToBMTb ABYX YENOBEK ANSA Y4acTus B NyCKO-HanagouHblx pabotax n obyyeHuns pa-
6oTe Ha ycTaHOBKe.

BHUMAHMUE!

B npouecce moHTaxa n akcnnyaTtauumn yctaHosku kateropuveckn SAMPEWAETCHA npose-
AEeHVe CBapOYHbIX paboT 6e3 HageXHOro KpenneHms ¢ NOMOLLbIO CTPYOLMHBI 0BpaTHOro cBapoY-
Horo kabensa “3emnsa” HeNocpeACTBEHHO K CBapMBaeMon aetanu. Npu HapyLleHUn 3TOro ycrnoBus
NPoOUCXoOnT NeperopaHMe CoeanHUTENbHbIX 3nekTpokabenen n Opyron anekrTpoannapaTypbl yc-
TaHOBKMW.

B aTom cny4yae BOCCTaHOBIEHMNE 3MNEKTPOOOOpYyaOBaHNSA OCYLLECTBIISAETCS NOTpebuTenem.
CTOMMOCTb U CPOKM BOCCTaAHOBIIEHNSA OroBapMBalOTCs OTAEMNBHO.

PEKBU3UTbI NPEANPUATUA U3TOTOBUTENA

TENE®OH/®AKC:
OTtaen akcnnyaTauum U rapaHTUrHoOro obcnyxmeanus: +7 3513 626821
E-mail: naladkaex@mail.ru
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MNACMNOPT
YcTaHoBKa 4519 U3roTOBNEHNS CTPOUTESbHBLIX U34enuni
“KOHOOP-1-90-TB”
ko OKI1484553

1. KomnnekT nocTaBku.

Ne MecTo yknagku npu nocTtaBke
HavmeHoBaHue yana Kon.

n/n notpebutento

1 | Bubponpecc 1 OTgenbHoOe MecTo

> MynbT ynpaBneHus ¢ anekTpoLukacgom n pyka- 1 3aKpenneH Ha BUBPONPecce

BaMu BbICOKOrO faB/IEHUSI.

3 | HacocHas ycTtaHoBKa 1 OTtgenbHoOe MecTo

4 | lNepexogHuK 1 3akpenneH Ha Bubponpecce
5 | BelTankueaTtesnb 1 3akpenneH Ha Bubponpecce
6 | Ckpebok 1 3akpenneH Ha Bubponpecce
7 | MNMopaoH 5 3akpenneHbl Ha BUbponpecce
8 KomnnekT 3anacHbIx YacTteln anst Bubponpecca 1 B OTAEMBLHOM NakeTe

(Brynka — 4 wt.)

9 | Cmecutens (90 n) 1 OTgenbHoe MecTo

10 | 3anacHble nonaTku Ansa cMecuTens 4 B cmecutene

11 | ByHKep co cTorkon 1 OTaenbHOe MecTo

12 | TpaHcnopTep 1 OT1penbHOe MecTo

13 | bonTbl yHAAMEHTHbIE 4 B cmecutene

14 | bonTbl aHKEpHbIE 9 B otaensHoM nakete

15 | Ctennax (B nonypasobpaHHOM BMae) 1 OT1genbHoOe MecTo

16 | NacnopT. PykoBOACTBO NO akcnnyartaumm 1

2. JononHNTENbHbLIN KOMMMNEKT NOCTaBKN.

B cooTBeTcTBMM C AOrOBOPOM yCTaHOBKa YKOMMJIEKTOBaHa CrieaytoLmm
dopmoobpasytomm 060pyaoBaHNEM AN1S1 U3rOTOBMEHMS:

Kon., wr.
CTEHOBOro nyctotenoro kamHsa pasmepomM 390x190x188 mm
CTEHOBOr0 NeperopofoyHoro kamHs pasmepom 390x120(90)x188 mm
TpoTyapHon NnNuTkM «MpsmoyronbHasag» 200x100 mm

3999999999999999999999939939999939933999999993333393333993993399333993993399333393393333373)

39999999999999999999999393999999399339399993933333939339939933933393993933393333339333333)

Mpumevarne: OguH 13 KomnnekTos opmoobpasyroLlen OCHaCcTKM YCTaHOBMNEH Ha BMOpPO-
npecce.

3. CBMAETENLCTBO O NPUEMKE.
YcTaHoBKa Anst n3rotoeneHnsa crpontenbHbix nagenun «kKOHOOP» basoBas mogenb 3aBoACKom

HOMep npoLuna KOHTPOSbHbIA OCMOTP, NMPUEMOYHbIE WCMbITAHUS U
npu3HaHa rogHowM K aKcnyaTauum.

[laTta nsrotoBneHus

Ot npousBoacTea

(BomxHocTb, ®.1.0.) (nognuchk)

Ot cnyx6bl KOHTpONS

(gomkHocTb, ¢.1.0.) (nognuck)



[aTa oTrpysku

OTBETCTBEHHbI 3a OTIPY3Ky

(aomkHocTb, ©.1.0.) (nognucsk)

4. NapaHTuu nsrotToBuTENA.

apaHTUHBIA CPOK cocTaBnsieT 12 MecsAueB C MOMeEHTa BBOAA B 3KCrsyaTauumio, HO He
nosgHee 14 mecdueB C MOMEHTA OTIPY3KM noTpeduTento.

apaHTUHbIEe 06s1I3aTENbCTBA CHUMAKTCS, €CN NOTPebuTens Hapywun yCnoBust TpaHC-
NOPTUPOBKU, XPaHEHUST N SKCNIyaTauun, N3NOXKEHHbIE B PYKOBOACTBE MO 3KCMyaTaumm n OroBo-
pe NOoCTaBKW.

MapaHTUiHbIE 06s3aTeNbCTBA CHUMAKOTCA, ecnn NoTpebutens 6e3 paspeLleHnst N3rotToBu-
Tens npom3soaun pasbopky, NepekoMniekTaumo UnM peMoHTHOE BMeLLaTenbCTBO.

apaHTUHbIEe 06s3aTenbCTBa He PacrnpOCTPaHATCA Ha ObICTpOM3HalLMBaKOLWMeECs ane-
MEHTbI: IonaTkM CMecuTens, 3awmTa AHa U CTeHOK CMecuTens, NogaoHbI.

5. CBefeHusi o BBoAE B aKCnnyaTauumio.

[aTa BBOAa B akcnnyaraumto

gomkHocTb, ©.1.0. nognucb
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PYKOBOACTBO MO 3KCIMITYATALUNN

BeseneHune

“KOHOOP-1-90-TB* - BbICOKOMpOM3BOAMTENBHAsS YCTAHOBKA, NpeAHasHavyeHHas Ang uaro-
TOBJIEHUSI CTEHOBbIX KAMHEWN 1 TPOTYapHON MINTKMA U3 KECTKON OETOHHOW CMecu MeTogoM BUMOpO-
npeccoBaHus.

Komnnekt cmeHHoro dgopmoobpasytouero obopynoBaHUs MO3BOMSET U3roTaBnNmMBaTbh Ha
YyCTaHOBKe crnegylowmne nusgennsa: kKaMHU CTeHoBble (psi4oBble, YrroBble, NepPeropoaoyHble, 06nu-
LOBOYHbIE, NONHOTENbIE U NYCTOTENbIE); MAUTbLI TPOTYapHble pasHon KOHUrypaumm n pasmepos;

- KAMHUW CTEHOBbIE MYCTOTENbIE NPeAHa3HavYeHbl 418 BO3BEAEHUSA HAPYXXHbIX Y BHYTPEHHUX
CTEH XUIbIX U NPOM3BOACTBEHHbIX 34aHUN;

- KaMHW CTEHOBble MOSHOTENble NpeAHa3HavyeHbl ANs BO3BEAEHWUS CTEH MOBbILLEHHOW
NPOYHOCTN B XMUIbIX U NPOU3BOACTBEHHbIX 30aHUSX;

- KAMHW CTEHOBbIE NEPEropoAoYHbIE U MNOMOBUHKM NPOAOSbHbIE NpeaHa3HayYeHbl ANs BO3-
BEAEHUSA BHYTPEHHMX MEPEeropodok B XKUMbIX M MPOU3BOACTBEHHbIX 3aaHnAx. MoryT ucnonb3o-
BaTbCHA ANSA ManoHarpy>XeHHbIX HAPY>KHbIX CTEH;

- KAMHW CTEHOBbIE TPEXCIOVHblEe TENNO3dEKTMBHbBIE NMPUMEHSAIOT B COOTBETCTBUN C AEWN-
CTBYHOLUMMUN CTPOUTESNBHBIMX HOPMaMW 1 NpaBunamn nNpyv BO3BEAEHUN HAPYXKHbIX CTEH 34aHUN C
NOBbILLEHHbIMY TENNO03aLLUTHBIMN CBOMCTBaAMM.

- 06IMLOBOYHBI KAMEHb C NMOBEPXHOCTLIO UMUTUPYIOLLIEN HATypanbHbIA KOMOTbIN KaMeHb.
MpumeHsaeTca ana obnuuoBKK 34aHWIA, NnapaneTos, 3a60poB 1 T.N.

Bubponpecc gpopmMyeT GETOHHbIE 3aroTOBKW, KOTOPbLIE MOCNEe HaGopa NPOYHOCTU pas3py-
BaloTCca Ha oTAenbHble KaMHU Ha creumanbHOM obopyaoBaHuu. [MoBepxHOCTN pa3nomMa UMUTUPY-
0T €CTECTBEHHYIO KOMOTYI0 MOBEPXHOCTb NMPUPOAHOrO KamMHs. Ons ynyylweHus MMUTaLMM KaMHU
MOryT OKpalUMBaTbCA NyTeM BBeAEHMS B OETOHHYIO CMECb KpacuTenemn v crneumanbHbIX gekopa-
TMBHbIX 3anonHuTenen (LBeTHaa MpamMopHasi N ONOMUTOBAs KpoLLKa U T. n.);

- CTEHOBOW KaMeHb “KMpMuY C KOMOTOM NOBEPXHOCTLI”. 1o BHewHeMy Buay 6nmn3ok K 0b-
NNLIOBOYHOMY KaMHI0, HO, B OTIMYME OT HEro, MOXeT NPUMEHATLCS HEe TONbKO Anst 06NMLOBKK, HO
N ONS KNagku CTEH B KA4eCTBEe HECYLLEro afieMeHTa ¢ 4eKOPaTUBHON HAPY>KHOW MOBEPXHOCTLIO.

-TpoTyapHas nnuTka “npsiMoyronbHuUK”. NpumMeHsieTcs ans ycTponctea TpoTyapoB. MoxeT
OKpallMBaTbCA Ha CTaamMu NPUroTOBNEHNsT BETOHHOM CMeCH.

Komnnekt cmeHHoro cgopmoobpasytoiero obopyaoBaHUst perynspHo paclumpsercs, no-
3TOMYy, B 3aBUCUMOCTU OT BPEMEHN BbIMyCKa YCTAaHOBKWU, HA HEN MOryT U3roTaBnNuBaTbCs B 4OMNOS-
HEHMe K ONMMCcaHHbIM Kakne-nmbo HoBble U3aenus.

McxogHbiM MaTepuanom Ansa U3roToBEHNsI CTEHOBbIX KAMHEN U TPOTYapHOW NINTKUA N He-
CyLLEero u nNUUEBOro CroeB TPEXCINONHbBIX CTEHOBLIX KAMHEN CNYXUT ecTkas 6eToHHasi cMecb, Co-
CTOSALWAaa 13 3anonHUTensd, BaXylwlero u Boabl. B npouecce opmoBaHMs CMeCb YNoTHAETCS B
dopMe HeobGxoauMbIX pa3mMepoB M KoHdurypauumn. OTOpMOBAHHOE M3OeNne M3BIEKaeTcs U3
dopMbl M HanpaenseTcs Ha TEPMOBIAXHOCTHYO 00paboTky.

B kauyecTBe 3anonHUTENs MOryT UCMONb30BaTLCSA NECOK, OTCEBbI LWEeBEeHOYHOro Npom3Boa-
CTBa, WebeHb 13 NOPUCTbIX FOPHbLIX MOPOA, KEPaM3uT, LUNakK, 305bl U Nobble apyrue coinyyne ma-
Tepuanbl, CNnOCOBHble MOCMe CMeLWMBaHUA C BSXYLWUM MpuobpeTaTtb M COXPaHATb 3adaHHYHo
dopmy.

B kayecTBe BAXKyLLEro NPUMEHSIETCS LIEMEHT.

YcraHoBka «KOHOOP-1-90-TE» coctouT n3 Bubponpecca ¢ nyfbToM YNpaBrieHns U anek-
TpoLukadoM, HACOCHOW YCTAHOBKWN, CMeCUTEnNs, TpaHcnopTepa, OyHkepa.

- Bubponpecc npegHasHayeH Ans POPMOBAHUA CTPOUTENbHbLIX U3AEeNUA (CTEHOBbLIX KaM-
HEen n TPOTyapHOM NIIUTKK) U3 KECTKON BETOHHON CMECH;

- CMecuTenb NpeaHasHavyeH ans NpPUroToBEHUS KEeCTKOM BETOHHOM cMecu, Heobxoanmon
Anst dopmoBaHus n3nenni;

- TpaHcnopTep npegHasHayeH ang nogayn 6eToHHon cmecu M3 cmecutenst B ByHkep;

- OyHKep npegHasHayeH Ons XpaHeHns 6eTOHHOW cMecu M nodayun ee B maTpuuy BUbpo-
npecca;

-HacocHas yctaHoBka, obecneunBaeT nogadvy noa AaBrneHMeM Macria K UCNOMHUTENbHbIM
rmgpounnuHapam Bmbponpecca;

- B 9neKTpoLuKade CMOHTMPOBaHa CUMOBas NycKo3alnTHas annapaTypa yCTaHOBKM.
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YcTaHoBKa MOXET 3KCMnyaTMpoBaTbCs B 3aKPbITbIX NOMELLEHUAX UMW NOA4 HaBEeCOM npu
TemnepaTtype okpyxatwulero so3gyxa ot +5 go +35 °C. MuHMmanbHasa nnowagb, Heobxogmmas
ANsi pa3MeLLeHns YCTAaHOBKW, CKNaZoB Cbipbsi U FOTOBOI MpoAyKumn coctasnsieT 100 Mm% MUHU-
MarbHasi BbICOTa NOMeELLeHMA unu Haeeca — 3,5 M.

MonHbIN MOHTaX YCTaHOBKM, BKMNOYas U3roToBrieHne BUbpom3onnmpoBaHHOro pyHaameHTa,
paccTaHoBKy 060pyaoBaHus, NOABEAEHNE NEKTPOIHEPTNN MOXKET ObITb OCyLlecTBneH 3a 1* me-
csay. PaboTbl No nycky yCTaHOBKM C NOnyYeHnem npobHbIX n3genuin n oby4yeHnem nepcoHana nyc-
KO-Hanago4Hom Opuragov NpeanpuaTust U3roToBUTENS 3aHMMatoT 1-2 gHs.

* MpumedaHne: oOuH mecsay HeobxoOum Oris MosiHo20 Habopa rnpoYyHocmu ¢byHOameHma
subponpecca.

Mpn ncnonb3oBaHWM CMECUM Ha OCHOBE LIEMEHTa rOTOBble M3OeNnusa NoABepratTCcs Bbife-
XnBaHuo oT 1-x (npu Temnepartype +15...+45 °C) go 2-x (npn Temnepatype +5...+10 °C) cyToK,
rnocne 4ero oHM NpMoBbpeTaroT NPOYHOCTb, AOCTATOUHYIO A5 CKNaAMpOBaHMSA U TPAHCNOPTUPOBKM.
100% npo4HOCTM nU3genusa npuobpeTatoT Yepes 28 cyTok npu Temnepartype BbinexnsaHusa 20 °C.

Mpu Hannuum y notTpebutens NnponapoyHoOn Kamepbl N3aenust MoryT nogsepraTbCs Tenno-
BoM obpaboTke B TedeHue 6...8 yacoB npu TemnepaTtype He MeHee + 50...75 °C 1 BNaXXHOCTU He
meHee 90%. B aTom cnyyae nocne ocTbiIBaHUSA U BbiCbixaHNSA oHWM npuobpeTatoT 60...80% Mapou-
HOW NPOYHOCTW.

CneumanbHasi KOHCTPYKLMS U BbICOKas TOYHOCTb WM3roTOBMEeHMS maTtpul obecneuvvsatoT
BbICOKYIO r€OMETPUYECKYD TOYHOCTb M KpacuBbIA BHELIHWI BUA, U3LENWIA, NonyYyaemblix Ha ycTa-
HoBkax “KOHLOOP®. brnarogaps aToMy npu BO3BEAEHWUM 30aHUN U3 CTEHOBbLIX KAMHEW, yaaeTcs yC-
KOpUTb Mpouecc Knagky npyv OAHOBPEMEHHOW 3KOHOMWWM CTPOUTENBbHOrO pacTeopa M nonyyatb
POBHbIE CTEHbI C TOHKMMU LLUBaMW, a NPU UCNONb30BaHWM B CTPOUTENLCTBE APYrnX Nofy4aeMbix Ha
yCTaHOBKE M34enun - KpacuBo bnaroyctpavBaTb TEPPUTOPUIO.

KOHCTpYKUMSi YCTAHOBKM MOCTOSIHHO COBEPLUEHCTBYETCS, MO3TOMYy e€e OoTAefbHble Y3Mbl
MOTYT HECKOMbKO OTNMYAaTbCS OT OMUCaHHbIX B HACTOSALLEM PYKOBOACTBE.

BHUMAHME!

B npouecce pab6otbl yctaHoBkum “KOHOOP“ usgenuns BbiNpecCoBbIBAKOTCSA M3 MaTpuubl
Bnbponpecca Ha creyuasibHble MoOOOO0HbI (Kak N BO BCEX APYINX NPOrpecCMBHbIX OTEYECTBEHHbIX
n 3apybexHbix ycTaHoBKax). MogaoHbl NnpeaHa3HayvyeHbl ANs BblEXMBaHUA OT(OPMOBAHHbIX Cbl-
pbIX M3OeNnn B Npouecce Ux eCTECTBEHHOrO TBEPAEHUSA MW nNponapuBaHus. B komnnekT nocras-
KM YCTaHOBKM BXOAMT 5 NOAAOHOB, NpefHa3HaYeHHble A5 U3rOTOBNEHNS ONbITHON NapTun usge-
WA NpKU NycKe YyCTaHOBKW y NoTpebuTens.

[ns paboTtbl Ha BMOponpecce NoTpedbuTenb AOMKEH M3rOTOBUTL CBOMMM CUIlaMy UNK 3a-
kasaTb BMecTe ¢ yctaHoBkon oT 300 go 400 nogaoHoB (KONMMYECTBO NOAAOHOB ONpeaenseTcs xa-
pakTepoM opraHvM3auumn nNpov3BoACTBa Yy NOTPEOUTENSA, CMEHHOCTLIO paboThl U HANUYMEM Yy Hero
NponapoYyHoON Kamepsbl, NPy NponapvBaHnUM nU3genuin nogaoHoB TpebyeTcsl MeHbLUe, Npu ecTecT-
BEHHOM TBEpAEHUU - GonbLue).

Kpome Toro, notpebutens AOMKEH M3roTOBUTb HEOOXOANMMOE KONMMYECTBO CTENNaxen Ans
CKIagMpoBaHMs NOAAOHOB C U3OENUAMMU.

UepTexun nogaoHa n ctennaxa npueedeHsl B pasgene “fpunoxenuns”.

[na obneryeHns nepemeLLeHnsa nogaoHa co CBEXeOTOPMOBaHHBIMU CTEHOBBLIMW KaMHSI-

MW Ha cTennax opMoBaHME MOXHO MPOV3BOAUTL Ha ABYX MOMynoAAOHAX, YTO MO3BOMSAET CHU-
MaTb KaMHM C BUbponpecca pasaernsHo.
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1. TexHn4eckoe onucaHue

1.1. YcraHoBka “KOHOOP-1-90-TB”. YCTpONCTBO M TEXHUYECKasi XapaKTepPUCTUKA.

YcraHoBka “KOHOOP-1-90-TB” (puc.1) coctont u3 Bubponpecca 1 ¢ nynbTom ynpasreHns
2 v anekTpolkadom 3, cmecntens 4, HaACOCHOM yCTaHOBKM 5, ByHKepa 6 n TpaHcnopTepa 7.

KecTkast 6beTOHHas CMecCb, U3 KOTOPOWN M3roTaBNMBAOTCA KaMHU, NO4AETCHA U3 CMecuTens
Ha TpaHcnopTep n ganee B GyHkep. V13 ByHkepa cmecb NocTynaeT B nuTaTenb, rAe C NOMOLLbLO
oTcekaTens, ckaTa U KIoBMKa nogaeTcsa HenocpeacTBEHHO Ha hapTyK MaTpuubl.

T\
4% _
3 5
Puc. 1. ObLwasa koMNOHOBKa YCTAHOBKM.
1 - Bubponpecc; 2 — NynbT ynpaeneHus; 3 — anektpowkad; 4 — cmecutens; 5 — HacocHasl ycTa-
HOBKa; 6 — OyHKep; 7 — TpaHcnopTep.
TexHn4yeckas xapakTepucTunka

rlpOI/ISBOLI,I/ITeJ'IbHOCTb YCTaHOBKU NPU NU3roToBJ1IEHNN, wrT./vac:

cTeHOBbIX KAMHEN 390XT90XT188 MM......cevniiiiiiiiieieeeee e 100...110
neperopooydHbiX KaMHen 390X120X188 MM........cceevvveeeviiiiieieeeeeeeeene 150...165
TpoTyapHOU MINTKN 200XT100X70 MM, (M. KB.) ..eevrrreeeeiiiiiiiineeeeeeeaaaens 400...450 (8,0...9,0)
OBCNY>KNBAKOLLNIN NMEPCOHAM, HEJT ..vvvviiiieeeeeeeiiiieeeeeaeeessannreneeeaeseaannns 2
MoTpebnaemasn aneKkTpoO3HEPrus:

HaNPSKEHNE, B .ooovveeiiiiicc e 380

S F=Tea o)1 = VR N 1 TR 50

YCTaAHOBMEHHAS MOLHOCTb, KBT ...ccvvciiiii e 13,0
MabapuTHble pasmepbl YCTAHOBKMU:

Fa T 12 E= T 5000

LUMPUHE, MM Leuinieeeeeeeiiiiaeeeeeeeesesnnnsseseassesnsnnnnaaeeessesssnsnnnss 1500

=15 [T = TR V1 Y, 2800
MaCCA YCTAHOBKU, KI .ceeeiiiiiiiiieeeeee e e ettt e e e e e e e e e e enaeeeeee e e 1215
KoppekTnpoBaHHbIl ypoBeHb BUBpaumm
Ha pabodem MecTe onepaTopa, OBA ... mMeHee 70

BpeaHble BbIGPOCHI OTCYTCTBYHOT.
1.2. Bubponpecc. YCTPOMUCTBO U TEXHUYECKAs XapaKkTepuUCTmKa.



OcHoBown Bubponpecca (puc. 2) aBndeTcsd cTaHmHa 1, Ha BEPXHEM MMNOCKOCTUM KOTOPOW
CMOHTUPOBaHbI onopa NoAaAoHa 2 1 ABa rmapouunuMHapa nyaHcoHa 3, K LWTokam KOTOpbIX 3akpen-
nsietca yepes 6anky 4 n nepexogHuk 5 (TonbKo ANS HU3KMX MaTpUL) CMEHHbIM NyaHCoH 6. Ha 6o-
KOBbIX MOBEPXHOCTSAX CTaHMHbI 3aKpenseHbl rMApoLUIIMHAPLI MaTpuLbl 7, nepeMeLlaroLimne pamky
8 ¢ nognpyxvHeHHoN cmeHHon MaTpuuen 9. KonebaHnsa 3akpennéHHOro K CTaHnHe Yepes amopTu-
3aTopbl BUbpocTona Bo3byxaatoTcs Bubpobnokom 11 ¢ gebanaHcamum 12, npuBogMmMoro B AeNCT-
BWe anektpoasurateneMm 13 ¢ NMOMOLLBIO KNMMHOPEMEHHOW nepedayn. [Ans obnerdeHns nepeme-
LLleHns nogaoHoB 14 ¢ OTHOPMOBAHHBIMU U3OENUAMN Ha NosiKy 15 ncnonb3yeTca BbiTankMBaTesb
16. Ynopbl 17 ¢ KoHTprankammu 18 pacnonoxeHbl no kpasam 6ankm 4 n cnyxart gns orpaHuyeHus
XoAa nyaHcoHa.

TexHudeckas XapakTtepucrtumka.

30Ha (POPMYEMBIX UBOEIUM, MM ....nerineieeeetaeiteeeeeeaaeeananes 400 x 400
BbicoTa OpMYEMbBIX UBAEMNA, MM ....cuinineiiiiieeaaeeaaaeaaannn 50...190
[TPMBOO MEXAHMUBMOB ... .eenenenee et eaeeeeeae e e e e e aeneeeenes rmapasrn.
MpuBoa BubpocTona - anekTpoaBuratenb

MOLLHOCTb, KBT ...\ 2,2

CUHXPOHHas YacToTa BpalweHust, 06/MuH ............... 3000
FabapuTHble pasmepbl, MM

Pl 1] = 1200

TT1 T o1 = TP 1000

(=15 [olo 3 = T 0 110 5 1 0 = )-GO 1300-1700
Macca (083 OCHACTKM), KT ..vuvineirie et eteeeteeeee e e e eaeaeeneeaas 450

1.3. MNynbT ynpasneHus.

MyneT ynpaeneHusa (puc. 3) coctouT M3 Kopryca 1, B CpeiHen 4acTu KOTOPOro BCTPOEH
anekTpowkad 2, B HMKHEW 4YaCcTU CMOHTMpPOBaHa nedanb 3 BKIKYEHUs anekTpoasuratens BuG-
po6roka, a B BEpXHeWn YyacTu yCTaHOBIMEHa naHenb ynpasneHusa 4 u rmgpopacnpegenutens 5. Ha
naHenun ynpaeneHus yCTaHOBMNEHbI KHOMKK 6, 7 «[Myck» n «CTtony ynpaBneHust HACOCHOW YCTaHOB-
Kon, curHanbHast namna 8 «CeTb», KHOMKa aBapUMHOrO OTKITIOYMEHUs1 3HepronoTpebutenen 9
«O6wmnr ctony. Beikntowatens Harpy3ku 10 yctaHOBREH Ha BOKOBOW YacTu kopnyca, a 6onT kpen-
neHna 3asemneHuns 11 Ha 3agHen HKHEN YacTu Kopnyca.

YnpaBneHue OBMXEHWEM MyaHCOHa WU MaTpuubl NPOU3BOANTCA pykosTkamn 12, 13 rmgpo-
pacnpegenuTens, HacTponka gaBreHnsa B rmapocucTteMe Npon3BoauTCcsa rmgpoknanaHom 14,

C uenbko MNOBbIWEHNA CTabUNbHOCTU XapakTepucTuk opMyeMblX U3genuin B CUCTEMY
ynpaBneHnss Bubponpeccom, B KayecTBe ONuuW, BBEOEHO pefnie BPEMEHM, OrpaHuyuBaroLlee
BpeMsi 3arpy3kn cmecun B Mmatpuuy. OpraHbl ynpaBneHus pene BpeMeHU pacnosioKeHbl Ha naHenu
nynbTa ynpasneHus. MNMepeknioyaTtens 15 ycTaHaBnuBaeT 3Ha4YeHWEe cekyHAa, nepekntoyaTens 16
yCTaHaBnMBaeT 3HayYeHne OecATbIX AoNen CekyHabl, curHanbHaga namna 17 Bkrw4vaeTcsd U MmuraeT
B pexxmme paboTbl pene BpeMeHu. Pene BpeMeHu BKMOYaeTcs OAHOBPEMEHHO C BMOpaToOpoM OT
neganu 3 Npy HENTPaNbHOM MOSIOXKEHMU PYKOSATKM 12 rugpopacnpenenurens (nyaHCoH), Npyu 3ToM
Tonkatenb 18 pykoATkn N «yc» 19 koHe4vHoro BblkmoyaTtens 20 HaXOAAaTCA B HEUTParibHOM Mosio-
XEHUN N Lenb BKMOYEHUSA pene BpeMeHu 3amkHyTa. 1o ucTedeHun 3agaHHOro BpeMeHn pene
BPEMEHU OTKNYaeT BUOpo6nok, nHgukatop 17 racHer.

Mpn onyckaHUW nyaHCoOHa B pexume hopmoBaHUA Tonkatenb 18 pykoaTku rmgpopacnpe-
penutens 12 nogHumMaeT «yc» 19 1 KOHeYHbIn BbiknovaTenb 20 pasMbikaeT Lenb BKYEHUS pe-
ne BpeMEHW.
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Pwuc.2. Bubponpecc.

1 — cTaHuHa; 2 — onopa noaaoHa; 3 — rMaApoUNNUHAP NyaHcoHa; 4 — 6arnka; 5 — nepexoaHuk; 6 —

— matpuua; 11 — Bubpobnok; 12 — peba-

— nosika; 16 - BbiTankueartens; 17 — ynop; 18 —

NyaHCoH; 7 — rmapounnuHap Mmatpuubl; 8 — pamka; 9
naHc; 13 — anektpoasuratenns; 14 — nogaoH; 15

KOHTpramka.
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Puc. 3 MNynbT ynpaeneHus.

1 — kopnyc nynbTa; 2 - anekTpowkad; 3 — neganb BKNOYeHNa Bubpobroka; 4 — naHenb nynbTta; 5
— rugpopacnpegenurenbs; 6 — KHomnka «l1yck» HacOCHOW YCTaHOBKMW; 7 — kHoMka «CTony» HacoCHOW
YCTaHOBKM; 8 — curHanbHasi namna «CeTtb»; 9 — KHOMKa aBapuMHOIO OTKIHOYEHUST S3HEpPronoTpebu-
Tenen «O6wwmn ctony; 10 — BbIkNOYaTenb Harpysku; 11 — 6onT «3asemneHner»; 12 — pykoaTka
ynpaBneHns rmgpoumnuHgpamMmu nyaHcoHa; 13 - pykosiTka ynpasneHnsa rugpoumnuHgpamm matpu-
ubl; 14 — rmgpoknanaH gasneHus rugpopacnpegenutens; 15 — nepeknoyaTtenb perne BpemMeHu
(cekyHabl); 16 - nepekntoyaTensb pene BpeMeHU (OecaTble AoNu cekyHabl); 17- nHaukaTop paboThbl
pene BpemeHu; 18 — Tonkatenb pyKkoATkM rugpopacnpegenutens; 19 — «yc» KOHEYHOro BbIKNHO4Ya-
Tensd; 20 — KOHeYHbIV BbIKNoYaTenb.

1.4. N'vgpoobopyaoBaHme. YCTPOMUCTBO U TEXHUYECKast XapaKTEPUCTUKA.

MmapoobopyaoBaHMe COCTOMT M3: YCTAHOBKM HacocHou 1 (puc. 4); rugpopacnpegenvrens
2, yCTaHOBIEHHOIO B NynbTe ynpaBreHus BUMOPONpeccoM, CO BCTPOEHHbIM MMAPOKNanaHoM faB-
neHna 3, n pykosaTkamu ynpasneHus ruapounnuHapaMmm nyaHcoHa 4 n matpuubl 5; oByx rugpoum-
NVHAPOB NyaHCOHa 6; ABYX rMAPOLMIIMHAPOB MaTpuubl 7;. YCTaHOBKa HAacoOCHas coeguHeHa C rma-
popacnpegenutenem 2 nynbTa ynpaBneHusi HanopHbiM 8 1 CMBHLIM 9 pykaBamMu BbICOKOIO JaB-
nexus. M'apoumnuHapbl COeauHEHbI C rmapopacnpeaenutenemM cranbHbiMn Tpybonposogammu 10
N pyKaBamu BbICOKOro faBrieHus 11.

KpaH maHomeTpa 12 n maHomMmeTp 13 ycTaHOBfiEHbl HA MarncTpanu BbICOKOro AaBreHus.
NHankaTop 3arpsasHeHHOCTM unbTpoB 14 n punbTpbl 15 ycTaHOBNEHbI HA MarucTpanu cnvea.

JononHuTensHO, B KayecTBe OMUUU, HA YCTAaHOBKY HACOCHYK MOXeT yCTaHaBnMBaTbCs
rmgpopacnpegenutens 16, KOTOpbIN NO3BONSAET COPOCUTL AABMEHME U3 LUTOKOBbLIX MOMOCTEN rma-
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poUMNNHAPOB MyaHCOHa Yepe3 Tpyby cnuea 17 U TeM cambiM CHU3UTb AaBreHue NMpPeccoBaHus,
4YTO Heo6Xx0ANMO NPU POPMOBAHUN TPEXCNONHBIX CTEHOBbIX KAMHEMN.

Mpn N3roToBNEHNN Ha TaKOW YCTaHOBKE TPOTYapHOW MAMUTKM UNN CTEHOBLIX KaMHEN BbICO-
KOM MPOYHOCTM HEOBXOOUMO OTKNIOYMTL rmapopacnpeaenutens cbpoca gasnenus. [na atoro He-
06X0AMMO CHATb KONOAKY pasbema C arekTpomarHuta rmgpopacnpeaenvrens u Ha ee MecTo yc-
TaHOBUTb 3arnyLuky.

Pabouen XMOKOCTbIO B r’MOPOCUCTEME CMYXUT MUHEpPaArnbHOE Macno, OYULLEHHOE He rpy-
6ee 12-ro knacca unctoTbl no FOCT 17216-71 ¢ kMHemMaTuyeckol BsiskocTbio oT 30 Ao 150 Mm?/c
(cCr).

B 3aBucumocTn oT npousBoauTenen rmgpoannapartypbl B rugpocucteMe mMoryT ObiTb ycTa-
HOBIEHbl rmapoannapatbl ApYrux mogenen, NpUHUMNuManbHO He OTnvYarowmecs OT YKa3aHHbIX B
pykoBoACTBe.

TexHu4deckas XapakTepuctmka rtapocncTtemMbl.

3anpaBoYyHbIi 06BEM MUHEPANbHOTO Macra rmapocUcTeMbl YCTAaHOBKMU, 70...75
Paboyee naBnenve macna, MMa (krc/cm?) 5 (50)
Ob6beMHasa nogada macna, n/MuH 27,0
MoTpebnsemasn anekTpoaHeprus

HanpskeHwue, B 380
yacTtoTa ToKa, 'y 50
yCTaHOBMNEHHas MOLLHOCTb, KBT 2,2
CurHXpOHHasa YacToTa BpalleHus Bana anekrpoasuratensi, 06/MuH 1000

1.4.1. YcTaHOBKa HacocHas.

YcTaHoBKa HacoCHasi NpefHa3HayeHa Ang co3fgaHusa gaBneHus B rmapocucteMe n nogadv
paboyen XnaKoCT! K UCNONTHUTENbHBLIM MAPOLUINHAPAM.

YcTaHoBKa HacocHas (puc. 5) coctout n3 6aka 1, KpbILKM 2 C NPOKnagkon 3, oTceka Haco-
ca 4, nepexogHuka 5, anektpoasuratens 6, ynpyron MygTbl C pe3MHOBOW 3BE3404KON 7, Hacoca 8,
BXOLHOW (BCacbIBaKOLLEN), HAMOPHOM U CIIMBHOW Maructparnen.

BxogHasa marucTtpanb coctout ua natpybka Bxoga 9, BxogHoro wryuepa u wnadra 10. Ha-
nopHas Maructpanb COCTOUT U3 HaNoOpHOro WTyuepa 11, pykaBa BbICOKOro AaBneHus 12, wryuepa
13 «Hanop» ana coeanHeHUs HACOCHOW YCTaHOBKM C HAMOPHOW MarucTparnbio rMapocucTeMbI, 3a-
NMOPHOrO KpaHa MaHOMeTpa BbICOKOro AaeneHuns 14, MaHoMeTpa BbiCOKOro aasneHunsa 15. CnusHasg
mMarncTpanb COCTouT 13 wryuepa 16 «Cnme» ona coeguMHEeHUst HACOCHOM YCTaHOBKM CO CIIMBHOM
MarmcTpanbto rmapocucTeEMbI, pykaBa BbICOKOro gasneHusi cnuea 17, kopnyca punbtpoB 18, AByx
dunbTpoB 19, cnmeHoro naTpyodka 20, HaMKaTopa 3arpsa3HEHHOCTU punbTPoB 21.

Ha gHe Gaka BbINOMHEHO CIMBHOE OTBEPCTUE 22 C KOHMYeckor npobkon 23 u 6006blilika
Ons KpenneHus kabens 3asemreHns ¢ 6ontom 24.

YkasaTenb ypoBHSA Macna 25 yctaHoBneH Ha 60koBon cTeHke Gaka.

3anusHasg ropnosmHa ¢ canyHoM 26 ycTaHOBMeHa Ha Kpbike 6aka.

Ha kpbiwke 6aka, B KayecTBe ONuUMU, MOXET ObiTb yCTaHOBMNEHA rngponaHens 27 ¢ rva-
popacnpenenutenem 28 cbpoca gaBneHus n crivBHon Tpyoon 29. M'mgpopacnpegenuTens nMeeT
anekTpomarHuTHbIN npusog 30, NnuTaHue K HeMy nogaeTcs Yepes konoaky 31 pasbema 32. B atom
Crny4ae pykaB BbICOKOrO AaBfeHus OT rugpopacnpegenurens ynpasnexHus 2 (cMm. puc.4), nurtato-
LWMA LUTOKOBbIE MOMOCTU TMAPOUUNIMHOPOB MyaHCOHA, MNOACOEOUHSAETCS K Marnomy LwTyuepy
(M24x1,5) rmgponanenu. Mexgy 6onbwnm wryuepom (M30x2) rugponaHenu u wtyuepom Tpybo-
npoBoAa LUTOKOBbIX MOMOCTEN rMAPOUUIIMHAPOB Npecca yCTaHaBNMBaeTCH Yepes NepexogHuk ao-
NOMHUTENbHBIN pyKaB BbICOKOro Aasnenuns. Cnue paboyen xugkoctn npu pabote rmgponaHenm
NpoM3BOANTCA Yepes3 Tpyby cnuea, NPONyLLEHHYI Yepe3 OOMNOMHUTENbHOE OTBEPCTUE B KpbILUKE
baka.
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Puc. 4. Cxema rmgpasnunyeckas npuHumMnmanbHas.
1 - ycTaHOBKa HacocCHas; 2 - rmgpopacnpegenutenes; 3 — rmgpoknanaH gaBrneHud; 4 - pykosiTka
ynpaBsneHnsa rmapounnHApPOM NMyaHCoHa; 5 - pyKosTka ynpasneHus rmapounnMHapamm maTpulbl;
6 - rmgpoumnMHApPblI NyaHCoHa; 7 - TMAPOUUIIMHAPEI MaTpuLbl; 8 - HANOPHbIA pyKaB BbICOKOrO AaB-
nenns; 9 - PBL cnuea; 10 — ctanbHble TpybonpoBoabl; 11 — pykaBa BbICOKOro AaBneHus; 12 —
KpaH maHomeTpa: 13 — maHoMmeTp; 14 — nHanKaTop 3arpsA3HEHHOCTU punbTpo.; 15 —punbTpsl; 16
— rngpopacnpegenutens cbpoca agaenenuns; 17 — Tpyba cnusa.
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Puc. 5. YcTtaHoBKka HacocHas.

1 — BGak ycTaHOBKM HAacoCHOM; 2 — Kpbllwka 6aka; 3 — npoknagka; 4 — oTcek Hacoca; 5 — nepexoa-
HUK; 6 — anekTpoasuratenp; 7 — mydTa ynpyras co 3Be3fouykon; 8 — Hacoc; 9 — naTpybok Bxoaa;
10 — BXogHON WTyLep v wnaHr; 11 — HanopHbIN WTyLep; 12 — HaNnOPHLIN pyKaB BbICOKOro gaBre-
Husa (PBL); 13 — wTyuep «Hanop»; 14 — 3anopHbIN KpaH MaHOMETpa BbLICOKOro AaBneHusd; 15 —
MaHOMETp BLICOKOro gaeneHus; 16 — wryuep «Cnme»; 17 — PB[ cnuea; 18 — kopnyc punbTpoB;
19 - cunbTp; 20 - naTtpybok cnuea; 21 — MHAUKATOP 3arpsi3HEHHOCTU (PMNbTPOB; 22 — CAMBHOE OT-
BepcTue; 23 — npobka; 24 — 6onT 3a3emneHuns; 25 - ykasaTtenb ypoBHS Macna; 26 - roprioBuHa 3a-
NMBHasi ¢ canyHoM; 27- rmgponaHens cbpoca gaenenus; 28 - rmgpopacnpegenntens cobpoca aas-
nexwus; 29 — cnmeHaga Tpyba rmgponaHenu; 30 - anekTpoMarHMTHLIN NPUBOA rMapopacnpenenure-
na; 31 — konogka pasbema; 32 — pasbem.
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1.4.2. Tnapopacnpegenutens AMI R252.

YCTpOWUCTBO rmgpopacnpenenuTenst NokasaHo Ha puc.6. B HelTpanbHOM NOSTIOXXEHWUU PYKO-
ATOK (30MOTHWKOB) Macfo OT HACOCHOW YCTaHOBKU NOABOAUTCA B HAMOPHY NONOCTb (HarHeTaHus)
P, otkyga no kaHanam C nonagaeT B CAMBHYO NonocTe T 1 ganee yepes punbTp B 6ak HACOCHON
ycTaHoBKW. [pn nepemeLLeHmm pykoaTki rugpopacnpegenuTens Ha cebs 30M0THUK nepemMelyaeT-
CS B KpaWHee, AanbHee OT orepaTtopa NosioXxeHue, nepekpbiBaeT 4OCTyN Macna B kaHan C, oas-
nexHuve B nosnoctn P nogHnmaeTcs, knanaH K1 oTkpbiBaeTcda, Macno 13 nonoctn P noctynaeT B no-
nocte b u 3atem B nuHuio B1 rugpoumnuugpa, macrno u3 nuHum A1 rugpounnumHgpa nocTtynaet B
kaHan [ n ganee 4Yepes nonocTtb T Ha cnvB B 6ak HACOCHOW ycTaHOBKW. Korga LTOK rmapouninH-
Opa BCTpe4yaeT CONpoTUBINEHNE UITM AOXOAMT 4O ynopa, AaBreHne B NonocTn b n cooTBeTCTBEHHO
B nonoctu P nogHMmaeTcs 0O BENUYMHBI, Ha KOTOPYK HAacTPOEH MpedoXpaHUTENbHbIA KhanaH,
knanaH K2 oTkpbiBaeTcs, nanuwek macna copacbiBaeTtcs Yepes kaHan E B nonoctb T 1 ganee Ha
CIuB.

Mpn nepemeLlenHnn pyKkosTKA rmgpopacnpeaenntens ot cebsa 30NoTHUK NepemellaeTcs B
KpanHee, bnivxkHee K onepaTtopy NonoXxeHue, macno M3 nonoctu b noctynaet B nuHuio A1 rmgpo-
uMnuHapa, a u3 nnHun B1 rmgpounnuHgpa yepes kaHan [l B nonoctb T 1 ganee Ha cnme.

3a0HARA CTOPOHA 30NOTHUKE C
Ne- Ne22 / LEHTRHPYIOWER NPYHHOI

Aatislak Aaviivak
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P = Ej Ej Ej
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H |- ] | = B
C
¥ L5
K2
J0MNOTHUK
KoHTpOBOYHAR radka W ~—— Yaen KpEenneHua pyKoATHA
perynUpOoBOYHLIR EMHT _/’
(33WMTHEIM KONNEa4Y0K CHAT)

Puc. 6. N'mapopacnpegenutens AMI R252

Ne1- 30M0THUK ruapoumnuHapa matpuubl; Ne2- 30M0THUK ruapoumnnuHapa nyaHcoHa; P - HanopHas
nonoctb (Hanop); T - cnueHaa nonocTb (cnue); A1 - NUHUSA NOPLUHEBOW NONOCTU rMApPOUMIUHAPa
mMaTtpuubl; B1 - NUHUA WTOKOBOW NONOCTU ruapoumnuugpa Matpuubl; A2 - IMHUSA NOPLLUHEBOW MNO-
NOCTW rmapouunuHgpa nyaHcoHa; B2 - nuHMsa WTOKOBOM NONOCTU rmapoumnuHapa nyaHcoHa; C -
nepenyckHon kaHan rugpopacnpenenutens; b - HanopHbIn kaHan rmgpopacnpegenutens; I, 4, E
- CNMBHble KaHanbl rugpopacnpeaenutens; K1 - obpatHbii knanaH; K2 - rugpoknanaH agaBneHus
(NpepoxpaHUTENbHbIN).
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PerynupoBka paBneHus:

YcraHoBka «KOHOOP-1-90-Tb» noctaBnsieTcsi ¢ 3aBO4a-U3roToBUTENS] HACTPOEHHOW Ha
pabouee gasnenve 5 MMa (50 krc/cm?) B ruapocucteme. [ns perynmpoBky AaBREHUs B TMAPOCHC-
Teme (Hanpumep, nocrne pemMoHTa YCTaHOBKM) HEODXOAMMO: @) CHSATb 3aLUUTHBIN KOMNa4oK BCTPO-
€HHOro NpefoXpaHUTENbHOrO KnanaHa; 6) ocnabuTb KOHTPramky perynMpoBOYHOIO BUHTA; 8)
BKIMOUYNTb YCTAHOBKY HACOCHYIO; &) OTKPbITb 3anopHbIA KpaH MaHOMeTpa BbICOKOro AaBneHus; 0)
PYKOSITKOW rmapopacnpenenntenst yCTaHoBUTb paMKy MaTpuLbl B KpaNHEE HMDKHEE MOSNOXEHUE W,
yAepXuBasa PYKOATKY; €) peryrmpoBOYHbIM BMHTOM rugpoknanaHa gasneHus K2 ycTtaHoBUTb
Tpebyemoe AaBneHue, KOHTPOnupys ero no maHomeTpy. lMocne 3aBeplueHust peryriMpoBKU: )
BEPHYTb PYKOATKY rmapopacnpenenutenst B HEMTpanbHOE MOSNOXEHWE; 3) BbIKMIOYNUTb HACOCHYHO
YCTaHOBKY; U) 3aTSHYTb KOHTPranky; K) yCTaHOBUTb Ha MECTO 3aLUUTHbIN KOMMNayoK.

MpoBepuTb HAaCTPOWVKY OABMEHUsI, AN YEro: BbINOMHUTL MN.N. 8, @ U NPOBEPUTb AaBreHne
HACTPOWKN MO MAaHOMETPY, BbINOMHUTb MN.MN. X, 3 U 3aKPbiTb 3arNOpPHbIA KpaH MaHOMeTpa BbICOKOro
AaBneHus.

1.4.3. T'mapoumnnHapsbl.
O6Lee yCTPONCTBO rMApOLMIMHAPA NOKa3aHo Ha puc. 7. MMapounnuHap COCToUT U3 ruib-

3bl 1, WITOKA 2, NOPLUHSA 3, 3aKpPEenSIeHHOro Ha LITOKE rankon 4, HanpasnsawLWen BTYNkK 5, ranku 6,
ynnoTHeHun 7, 8, 9,10, onopHoro konbua 11 n rpasecbemHuka 12.

/ 1 2 8 6
[ M24x1,5 / /
—
7

/3 e veysnl

it

|4 i,

769 37b
A
7 1 2 8 6
i [ il
/ [ wlrqasd4d
! B
AN N = w/ 103 {12
320 230 ,
620
b

Puc. 7. T'vapoumnuHapsl.
1- rmnb3a; 2— WToK; 3— noplleHb; 4— ranka; 5— BTynka Hanpaengwwlas; 6— ravka; 7— konbuo 023-
027-25-2-2 TOCT 18829; 8- konbuo 045-050-30-2-2 TOCT 18829; 9— ynnoTHEHME MOpPLUHEBOE
DSM 196133/1AX; 10— ynnoTtHeHne wtokoBoe PSE 707; 11— konbuo onopHoe I/GT 32x36-6,3-
102; 12— rpasecbemMHuk WRM 125157; A - rugpoumnuHap nyaHcoHa; b — rugpoumnuHgp matpu-

Lbl.
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1.5. Cmecurernsb.

1.5.1. YCTPONCTBO N TEXHUYECKNE XapaKTEPUCTUKU.

Cmecntenb COCTOUT N3 CMEeCcUTENbHOM Kamepbl 1, puc. 8, yCTaHOBMEHHOW Ha Tpex onopax
2. Ha gHuwe cmecutenbHOM Kamepbl pacnofioxeHa ornopa potopa 3, C YCTAaHOBMNEHHbIM Ha HeWn
poTopoM 4 ¢ AByMsi Bogunamu 5 ¢ nonatkamu 6 n ckpebkom 7. JlonaTkm 3akpenneHbl Ha Bogunax
6ontamn 8 N MMET BO3MOXHOCTb MEpPEMELLATLCS B BEPTUKANIbHOM U FOPM3OHTANTHOM Hanpase-
nenusax. ng sawmTbl OT M3HOCA Ha OHULLE 9 N HUXKHEN YaCTU CTEHKU cMmecuTernbHon kamepbl 10
YCTaHOBIEHbI 3alNTHBIE aneMeHThbl 11, 12, KoTopble Noanexar 3aMeHe Npu U3HOCe.

22 13 21

10
14

NN g

Puc. 8. Cmecutensb, BUg CBEPXY.

1 — cmecuTenbHas kamepa; 2 — onopa; 3 — onopa poTopa; 4 — poTop; 5 — BOAUNO; 6 — nonaTtka; 7 —
ckpebok; 8 — 6onT KpenneHna nonaTtku; 9 — AHULLE cMecuTenbHoL Kamepsbl; 10 — cTeHka cMmecu-
TeNbHON Kamepsbl; 11 - 3aWUTHbLIA 3NEMEHT AHA CMECUTENbHON Kamepbl; 12 — 3aWUTHbBIAN 3NIEMEHT
CTEHKN cmecuTenbHom Kamepbl; 13 — Kpbllka cmecuTensHOM kamepbl; 14 — HenogBMXHaa YacTb
KPbILLKN CMecUTeNbHOM Kamepsbl; 15 — BOpoHKa Ans 3arpysku LuemeHTa; 16 — wryuep ons noaknto-
YeHunda Boabl; 17 — ABepLa Ans pasrpys3ku cMecuTernbHon kamepsbl; 18 — pykosTka-pukcaTtop asep-
ubl; 19 — BOpOHKa Ons 3arpy3ku cMecu Ha TpaHcnopTep; 20 — NynbT ynpaeneHnsa cmecutenewm; 21,
22 — KOpPOOKM C NyCKO3aLWMTHOM apMaTypou;
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CBepxy cMecuTenbHas kaMmepa 3akpbiTa Kpblwkon 13, Ha HENOABMKHOM YacTn koTopon 14
yCTaHOBNEHa BOpOHKa 15 gons 3arpy3kum uemeHTa u wryuep 16 ons nogaym sBogbl. (Ha pucyHke
NnoaBWMKHAsA YacCTb KPbILLKK YCITIOBHO He NokasaHa.)

[ns BbIrpy3kn rotoBon cMecu umeeTtcsa aesepua 17, OCHaLLeHHas pyKOATKOM-UKCaTopom
18. Pasrpy3ka cmecu Ha NeHTy TpaHcnopTepa NPoucxoanT Yepes BOpPoHKY 19.

MynbT ynpaBneHus cmecutenem 20 yCTaHOBMEH HA CTEHKE CMECUTENbHON Kamepbl U MO-
XeT ObITb pacnonoXeH Kak ¢ O4HOW, TaK 1 C APYrol CTOPOHbI ABEPLbI.

MyckosawmnTHasa apMaTtypa CMecuTenNst U TpaHcnopTepa pacnosioxeHa B kopobkax 21 n 22,
3aKpeneHHbIX Ha CTEHKE CMECUTENbHOW Kamepbl.

PoTop nonydaet BpalleHne OT anekTtpoasuratens 23, (CM. BUA4 CHU3Y) Yepe3 PEMEHHYIO
nepegavy COCTOSILLYIO U3 BedyLlero wknea 24, Be4OMOro Lwkusa 25, NOAMKNMHOBOIO pemMHs 26 u
MexaHu3ma HaTsXKeHus peMHs. MexaHu3m HaTsXKeHUss COCTOUT M3 ABYX POSIMKOB 27, yCTaHOBMEH-
HbIX Ha pblyarax 28, coeguMHEHHbIX Mexay coborn 6r1okoM HaTsKKM 29. I3MeHeHne cTeneHn HaTs-
XEHMS peMHS NPOM3BOAUTCA BpalleHneM Kopriyca 6noka HaTskkm Tak, 4Tobbl BUHT dmkcaTopa 30
okasancsa mexay ABYMsi pyckaMu, HaHeCEHHbIMKU Ha Kopnyc 6noka HaTskkn. PemeHHas nepefada
3aKpbiTa 3alWnTHBIM KoXXyxom 31, a gBuraTens WuTkom 32. YnpaeneHve gsuratenem npoM3BoguT-
¢4 ¢ nynbTa ynpasneHus 20.

20 15 i 21
22 32 26 23
28
hd (a 7 29
() 7
= 30
) o A
0O o
©
e
(o]
24
o
257 19 2 31 27
()

Puc. 8, npogomkeHue. Cmecutens, BUA CHU3Y.
23 — anekTpoaBuratesnb; 24 — BeAyLmn LLKUB; 25 — BeAOMbIN LUKUB; 26 — MNOMMKIIMHOBOW pPeEMEHb;
27 — ponuK MexaHuamMa HaTsKeHus; 28 — pblyar; 29 — 6rnokK HaTsKeHna pemHs; 30 — BUHT dpukca-
Topa 6noka HaTsKeHNsa pemMHs; 31 — 3alUTHBIN KOXYX peMeHHOW nepedayn; 32 — 3alUTHbIN LWm-
TOK aneKkTpoasuratens;

Onopa poTopa ycTaHOBMEHa Mo LEeHTPY OHULLA U COCTOUT M3 Kopryca 33, puc. 9 3akpen-
NeHHoro Ha gHuwe 6ontamn 34. CBepxy Kopnyc 3akpbIT Kpbiwkon 35 ¢ maHxeTon 36, a CHM3Y
Kpblwkon 37 ¢ ynnotHeHnem 38. Ban 39 ycrtaHoBrneH B kopnyce Ha nogwunHukax 40. Potop 4 yc-
TaHOBMNEH Ha Ban Yyepes WNOHKY 41 n 3akpenneH 6ontom 42. Begombin WKkMB 25 ycTaHOBMEH Ha
Ban 4yepes WNOHKY 43 1 3akpenneH 6ontom 44. NogwmnHKKN, cnonb3yemble B Onope potopa —
3aKpbITOro TMna, HanosIHEeHHbIE CMa3KoWm Ha BECb CPOK JKCMyaTauuu.



18
417 42 39 4

34 | /

36
33
40
25
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Puc. 9. Onopa poTtopa.

33 — kopnyc onopbl poTopa; 34 — BONT KpenneHnsa Kopnyca poTopa K gHuLy; 35 — Kpbllwka Bepx-
HAS; 36 — MaHXeTa; 37 — KpblwKa HWXHASA; 38 — ynnoTHeHune; 39 — Ban; 40 — noawuvnHuk; 41 —
LUNOHKa poTopa; 42- 6onT KpenneHus potopa; 43 — WINOHKa LWKMBaA Beaomoro; 44 — 6onT Kpenne-

HUA WKMnBaA BEAOMOrO.

TexHu4eckne XapaKTepuCcTnkn cMmecuten4.

O6bem no 3arpyske, n
Bpems nepemelunBannsa cmecu He 6onee, ¢
MoTpebnsiemas anekTpoaHeprus

HanpsxkeHune, B

yacToTta ToKa, 'y

yCTaHOBIIEHHAst MOLLHOCTb, KBT
CuHXpOHHasa YacToTa BpalleHust Bana anekrpoasuratensi, 06/MuyH
YacTtoTta BpaleHus poTtopa, o6/MuH
MabapuTHble pasmepbl, MM

ANnHa

LWMpuHa

BbiCOTa
Macca, kr

1.5.2. TexHnyeckoe obcnyxnBaHume.

90
40

380
50
7,5
1500
118

1400
1200
745-1055
315

E>xeQHEeBHO B KOHLIE CMEHbI npon3BoanTb O4YUCTKY 3J1IEMEHTOB POTOpPa CMecuTena n CTeHOK

CMECUTENBHON KaMepbl OT OCTaTkoB BETOHHOW CMecCH.

ExxegHeBHO npoBepATb 30HY AOBUWXEHUA NOJIMKIMMHOBOro pemMHsA, Beayulero n Begomoro
LWKNBOB, MéXaHN3Ma HaTAXXeHUA MOJIMKITMHOBOIo peMHA Ha OTCYyTCTBME NMOCTOPOHHUX NpegmMeToB,
OCTaTKOB CMecCu, 3anonHutensd, uemeHTa un np. Hanuuune rpasn, necka un np. B 30He ABUXEHUA No-

NUKMMHOBOIO PEMHs NpUBEAET K ero GbICTPOMY M3HOCY U BbIXO4y U3 CTPOS.
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Mepen HayanomM CMeHbl MPOBEPUTL 3aTAXKKY pe3bOOBbIX COEANHEHUIN KPEeneHnst IonaTok.
Mo mepe u3aHoca nonaTtok npu yeBenudeHun 3asopa 4o 10 mm HeobxogmMmo ocnabutb GonThbl U
YMEHbLUMTb 3a30p A0 3...5 MMm.

OpvH pas B 2...3 mecsua npoBeputb paboTy MexaHu3Ma HaTsKeHUSA NOSIMKIMHOBOMO pem-
HA. BuHT cbmkcatopa 30, puc. 3 6noka HaTsHKEHUs] NMOSIMKIMHOBOIO PEMHSI LOMMKEH HaXOo4UTbCs
Mexay puckamm Ha koprnyce. B cnyyae Heob6xoanmmocTu ocnabuTb KOHTprarky u, Bpawas Kopnyc
BGrnoka HaTsKeHWUs1 YCTaHOBUTb BUHT oMKcaTopa B HYXKHOE NOSoXXeHne. 3aTsHyTb KOHTprawky.

lMepuognyeckn NpoBeEPSITb CTENEHb M3HOCA 3alUMTHbIX MAACTUH OHa M GOKOBOW CTEHKM
cMecuTenbHon kamepbl cmecutensd. CMeHy 3aluTHbIX 3MeMEeHTOB AHuULa U GOKOBbIX CTEHOK
CMECUTENbHON Kamepbl NPOM3BOANTbL MO Mepe UX n3Hoca. HoBble 3alMTHbIE 3NIEMEHTbI U3roTo-
BWTb MO YepTexaMm, NPUBEAEHHbIM B MPUNTOXEHUN.

Kputepmsamm nsHoca nonaTok criykaTt HekadyeCTBEHHOe nepemMellnBaHue CMecu U Hemnorsl-
HbI BbIBPOC cMecn u3 cmecutens. BocctaHoBneHe onaTok MOXET OCYLLECTBNATLCA HamnnaBKom
N3HOLWEHHbIX noBepxHocTen anektpogamm no FOCT 10051-75, yka3aHHbIMM B Tabnuue 1.

Tabnuuya 1
Tun anekTpoaa Mapka anekTpoaa
9-80X4C 13KH/TTNBT
3-320X23C2I' TP T-620
9-320X25C2I'P T-590
3-350X26IM2P2CT X-5
9-300X28H4C4 LC-1
3-255X10r10C L{H-11

1.6. TpaHcnopTep.
1.6.1. YCTPONCTBO N TEXHNYECKAA XapaKTepucTumka.

TpaHcnopTep (puc.10) coctomTt 13 pambl 1, Begyuiero 6apabaHa 2, segomoro 6apabaHa 3
n ormbatrowen 6apabaHbl NeHTbl 4 (TPY30OHECYLLUMIA SNEMEHT) C 3aKpensiEHHbIMM Ha Hen fionaTkamm
5. I'py3oBas 4acTb NEHTbI ONMPaeTCHa Ha BEPXHIO MOBEPXHOCTb paMmbl.

B BepxHer yactu pambl 1 pacnonoxeH Beaywuin 6apabaH 2, anektpoasuratens 6 n pe-
MeHHas nepegada 7. Begombin 6apabaH 3 pacnonoxeH B HYKHeN YacTu pamel 1. Nepemelyas ero
BMHTaMn 8 BOOMb NPOOOSIbHON OCU TpaHcnopTepa NPOM3BOAUTCA HaTskka NeHTbl 5. bapabaHbl
nmerT 60YKOOBpPa3HyY0 NOBEPXHOCTb ANSA LEeHTPUPOBAHNS NEHTbI M BO3MOXHOCTb Nepekoca ¢ no-
MOLLbIO BUHTOB 8.

Ha HwkHen yactu pambl 1 3akpenneH NoTok 9, cnyxawunh na 3awuTbl nepcoHana ot
OBUXKYLLENCH NEHTHI.

[lns ycTaHOBKM TpaHcnopTepa B paboyee NonoxeHue criykaT BUHTOBbIE onopbl 10 KpOH-
wTenH 11 N KPOHLUTENH YCTAaHOBOYHLIN 12.

MPOVN3BOANTENBHOCTD, M UAC ... ceeeeeeeeeeeeeeeeeeeeeeeee e 18
CKOpPOCTb OABWKEHUA NEHTbl, M/CEK....uvvueiiieeeeeeiiiiiieeeeeeeeeeeeieene 0,83
YacTtoTa BpalleHus BeayLiero bapabana, 06/MuH ................... 134
Yron nogbema TPAHCMOPTEPA, TPAL «.ueveeeeeererrnniiaaeeeeeeeeeennnnaens 45
TUN SNEKTPOABUIATENS woevveeeeiieeiieeeeeeeeeeeeeeeeeeeeereeeeeeeaeeeeeeeeeeeeesns AVP8OB6Y3
HomunHanbHasa MOLLHOCTbL an. ABuratens, KBT .......coooeevvvnnee. 1,1
YacTtoTta BpaweHus Bana an. gsuratens, 06/MyH .................... 950
Mabaputbl, MM:
paccTtosiHue mexay ocamu 6apabaHos..................... 3500
Fa 111 = = TR 3750
T T o] 1= 500
BbICOTa (B TPAHCMOPTHOM MOMOXEHUMN) ..eeeeeeeeennsn 590

1Y, = TeTor= TR 110
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1.6.2. TexHn4yeckoe ob6CnyxnBaHme.

TexHunyeckoe obcnyxuBaHue TpaHcnopTepa 3akni4vaeTcsa B CUCTEMATUYECKOW, NO Mepe
HagoOHOCTW, NOATSKKE NEHTbl rpy3oHecyulero anemeHTa. [na atoro Heobxoammo ocnabutb
KOHTpravku, yCTaHOBMEeHHblE Ha HaTSXHbIX BUHTaxX 8 u, noodyepeaHbIM BpaleHnem mMydT, npouns-
BECTU HATSXKKY NEHTbI, Nocrne Yyero ybeamTbcsl B OTCYTCTBUM cOeraHus neHTsbl ¢ 6apabaHoB u 3a-
TAHYTb KOHTPramku.

Hatsaxka pemMHeln KnMHoOpemMeHHOM nepegayvn nNpuBOAHOW rOfIOBKM NPOU3BOANTCS U3MEHE-
HWeM HaKrioHa MOTOPHOW MMANTLI rakaMn ee BUHTOBOW TArN.

MoawwunHmkn 6apabaHoB ONOPHbLIX POMMKOB 3aMoSfIHEHLI CMa3Kon Ha 3aBOAE U3roToBUTEnNe
Ha BECb CPOK CNY>XObl NOALLNMHUKOB.

Cucrematmyeckm npoM3BoLMTb OYUCTKY IPY3OHECYLLEro 3fieMeHTa, NoBepxHocTn bapaba-
HOB, OMOPHbIX POSIMKOB M APYIrNX 3NIEMEHTOB OT OCTaTKOB BETOHHOW CMecH.

Puc. 10. TpaHcnopTep
1 — pama; 2 — Begywmii 6apabaH; 3 — Begombint 6apabaH; 4 — neHTa (rpy30HECyLLMI SNEMEHT); 5 —
nonaTtka; 6 — anekTpoaBuratens; 7 — peMeHHas nepefada; 8 — BUHT HaTSXKKKW; 9 — NOTOK 3aLUmT-
HbIn; 10 — BUHTOBas onopa; 11 — BepxHsaAst onopa; 12 - KPOHLWTENH YCTAaHOBOYHbIN ByHKepa.
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1.7. ByHKep. YCTPOMNCTBO M TEXHMYECKAA XapaKTepUCT1Ka.

EyHKep, I'Ipe,El,Ha3Ha‘-IeHHbIl7l Ana XpaHeHna 1 nogadu OeToOHHOM cmecu B mMaTpuly COCToUT

N3 KoHu4eckon émkocTtu 1, puc. 11 ¢ pnaHuem 2, nutaTtensa 3 u ctorku 4. NuTtaTtens - yUNUHAPK-
yeckasn obeyvanka 5, 3akpbiTas B HXKHEN YacTu ckaTom 6, oTcekaTenem 7 C pyKOSITKON 8 un KroBu-
KoM 9 cHabxeH dnaHuem B BepxHen YyacTu. dnaHubl eMKOCTU N nuTaTens obpasytoT pa3beMHoe
coeuHeHune, NpeaHasHavyeHHoe AN JOCTyna K BHYTPEHHMM NONOCTAM €MKOCTU U nuTaTens.

B 6yHkep 6eTOHHAA CMeCbh 3arpykaeTcs Yepe3 BEPXHUN CPe3 EMKOCTU, a B HKHEN YacTu

3anupaeTcst oTcekatenem. [oBopaynBasi oTcekaTenb 3a PyKOsiTKYy 8 MOXHO HanpaBWTb CMECb MO
ckaTy 6 1 KNoBKKY 9 K LEeHTpY MaTpuubl. BUHT 10 cnyXuT Ans perynupoBKKM yria HakroHa KioBu-

Ka U, COOTBETCTBEHHO, AJ1A HanpaBieHUA NOTOKAa CMECU K LIeHTPY MaTpuLbl.

OBBEM BYHKEPA, M.t 0,12
Mabaputbl, MM:
OnHa (663 PYKOSITKN) .coceiieeiiieiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 1200
(TT1 T o] 1= = P 700
=15 [oto ) = VTP PR PPPS 2280
Y F=ToToz= TR (PR 80
g 6
1
3
10
/
8

Puc. 11. ByHkep
1 — KOHU4Yeckasi EMKOCTb; 2 — donaHew; 3 — nuTaTenb; 4 — cTonka: 5 — unnmHagpuyeckas obevanka;
6 — cKkaT; 7 — oTcekaternb: 8 — pykoATka; 9 — krmoBuk; 10 — BUHT.



1.8. OnekTpoobopynoBaHue.

OnekTpoobopyaoBaHMe YCTaHOBKM COCTOMT U3 anekTpoasuratenel HaCoCHOM YCTaHOBKY,
BMOpOGNOKa, cMecuTens, TpaHcnopTepa, NyCKOBOW U NpeaoXpaHUTENbHON apMaTypbl, CMOHTUPO-
BaHHOW B anekTpolkade, KHOMOK yNnpaBrneHus, YCTAaHOBMEHHbIX Ha NynbTe ynpasBneHus BUGpo-
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npeccom, |'|y0KO3aLU,I/ITHOIZ annapartypbl, yCTaHOBJ'IeHHOIZ Ha CMecuTene n TpaHcrnopTepe.

MpuHUMNManbHasa anekTpuyeckas cxema BMGponpecca, CMecuTensa u TpaHcnopTepa npea-
cTaBfieHa Ha puc. 12, 13,cxema anekTpudeckasi nogkoveHna Ha puc. 14. nepedeHb SNEMEHTOB B

Tabnuue 1, 2.

Cemb 3N~50Hz, 380V
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Puc. 12 .Cxema anekTpuyeckas npuHuunuanbHas.
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[MepeyeHb 3NEMEHTOB. Tabnuua 1
O603H. HaumeHosaHue Kon. | [lpumeyaHue
At Pene epemeru PC-2 24.500 1 | Onyusa
Fv1 Oeparudumens nepeHanpskeHus ONH-113 YXJ14 2 |2208B
FVv2 TY 16-89 I ®P.644236.033 TY
HL1 Apmamypa ceemocuaHarsibHasi 1 | ceemocpunbmp
ACH-5-220-1-1.1-2-JP20-YXJ14, TY 3469-004-17148161-99 3ereHbll
KM1, y
KM2 lyckamernb macHUMHBbIU TM12-010100 YX/14 2
kamywka 220 B, 50 'y, TY 16-89 UP®.644236.033
Anekmpodsuzamesiu acuUHXPOHHbIE
M1 | AP 100L6Y3; 2,2 kBm, 1000 06/muH, ucr. IM3081 1 gj;f;”a" yema-
OCT P51689-2000
M2 AUP 80B2Y2; 2,2 kBm, 3000 ob/muH, ucrn. IM1081 1 | Bubpobok
rOCT 183-74
Beiknrodamenu asmomamudeckue TY 2000ATVIE.641235.003
QF1 BA47-29 D10 A 1
QF2 BA47-29 D6 A 1
QS1 | Boikoyamens Hagpy3ku OT45E3 1
SA3 Bbikntoyamernb KoHUesol TZ-8166 1 Onuyus
Bbiknoyameriu KHOMOYHbIE
SB1 XB4BS542, kpacHsblt, 1H.3. 1
SB2 XB4BA42, kpacHbil, 1 H.3. ¢ 3auumHbiM Kosinadkom ZBPO 1
SB3 XB4BA21, 4épHbit, 1 H.0. ¢ 3auUMHbIM Kosnnadykom ZBP0O 1
SB4 XB4BC21, 4épHbil, 2 H.o. 1
YA1 lNpueod anekmpomazHuUmMHbIl OM10M audpopacripedesnu- Onyus

mens 1PE10.573 B220 YHMA1-YXJ14




[lynibm ynpabaeHus
cMecumeneM y
mpaHcnopmepoM
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Cemb 3N~50Hz, 380V

N Al Bl C

[lyckamenb 1

] T?L---_V’N’A ----- ]

TpaHc—
nopmep

Puc. 13. Cxema anekTpuyeckasi npuHuunuanbHasa CMecuTens u TpaHcnopTepa.

lMepeyeHb 3NeMeHTOB Tabnuua 2.
O603H. HaumeHosaHue Kon. lMpumeyaHue
SB1,SB2| lNocm kHoMo4HbIl KM3-2 Y3 TY 16-526.464-79 2
SB3,SB4| lNocm kHornoyHbIili KM3-2 Y3 TY 16-526.464-79 2
KM1 lMyckamenb magHumHbIt NMMA321211, 220 B, 50y 1 c pene PTT-141
IT=(28-40) A, TY 16-644.001-83 28A
KM?2 lNyckamenb macHUMHBbIU TM12-010260 , 220 B, 50y, 1 c pene PTT5-10
IT=(7-10) A, TY 3427-142-00216823-2005
M1 Anekmpodsuzamerb acuHXpPOHHbIU AP 132M6, 1
ucn. 1M1081, 7,5 kBm, 1500 06./MuH.
M2 Anekmpodsuzamerib acCUHXPOHHbIU AVP80B6, 1
ucn. 1IM1081, 1,1 kBm, 1000 06./MUuH.
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TpaHcnopmep i Cmecumesib /__2
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Bubponpecc

Puc. 14. Cxema anekTpuyeckas NnogkioyeHns.
1 — NynbT ynpaeneHusa Bubponpeccom; 2 — nyckatenb TpaHcnopTepa; 3 — nyckarenb cmecutens; 4
— NynbT yNpaBlieHNs CMeCUTENS U TpaHcnopTepa; 5 — ceTeBble kKabenu.

2. YkasaHne mep 6e30nacHOCTW.

2.1. QkcnnyaTauuto yctaHoBkn «KOHOOP-1-90-Th» Heobxoaumo nponsBoanTb B COOTBET-
CTBUM C:

FOCT 12.1.004-91 CCET. NoxapHasa 6e3onacHocTb. Obwme TpeboBaHus;

FOCT 12.1.030-81 CCET. Onektpobe3onacHOCTb. 3allnTHOE 3a3emrieHne. 3aHyrneHme;

FOCT 12.2.007.0-75 CCBET. N3genua anektpoTtexHudeckne. Obwime TpeboBaHna Gesonac-
HOCTU;

FOCT 12.3.009-76 CCBT. PaboTbl norpy3odHo-pa3rpy3oyHble. O0wme TpeboBaHus 6e30-
NacHOCTM;

FOCT 12.2.003-91 CCBT. ObopynoBaHue npomnssoacTeeHHoe. Obwmne TpebosaHus 6e30-
MacHOCTMU;

FOCT 12.1.003-83 CCET. Lym. O6wme TpeboBaHusa GesonacHoCTy;

MOCT 12.1.012-90 CCBT. BubpauunoHHasa 6esonacHoctb. Obuime TpeboBaHus;

FOCT 12.2.086-83 CCBT. N'vaponpuBoabl 06beMHbIE U CUCTEMBbI CMa3oyHble. Obwme Tpe-
GoBaHNsA 6€30NacHOCTM K MOHTaXy, UCMbITAHUSAM M 3KCNyaTauum;

2.2. K paboTe Ha ycTaHOBKe OOMyCKalTCA nvua, 03HaKOMMBLUMECS C HacToAwmMM “PykoBo-
ACTBOM MO 3Kcnnyataumu”.

2.3. lpun paboTe Ha BMOponpecce MCNoNb3oBaTb UHAMBUAYANbHbIE CPEACTBA 3alUUTLI OT
Wwyma (HayLHUKM aHTUEOHLI) NP agMUHUCTPATUBHOM KOHTPOME 3a UX MPUMEHEHUEM.
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2.4. ToaknioyeHne anekTpolwkada K ceTn AOMMKHO MPOn3BOAMTCS TOSMbKO MOCME MOSTHOro
OKOHYaHMsi COOPOYHO-MOHTaXHbIX paboT.

2.5. MNpn pabote NMHMM He AOMyCKaeTca HaXOXAeHMEe MOCTOPOHHUX MpegMeToB B 30HE
ABWKeHUsA pabounx opraHoB (MaTpuLbl, MyaHCOHa, TpaHcnopTepa, CMecUTens).

2.6. He gonyckaeTcsa HaxoXgeHne NOCTOPOHHUX ML B 30HE yNpaBfieHnst BUOPONpeccom u
cmecutenem. [nsi UCKMOYEHUsI CrlyYalHOro BKIHOYEHMSI OpraHoB BuOponpecca U cMmecuTens,
ynpaBnatb BUbponpeccom (onepupoBaTtb pPyKOATKaMU ruapopacnpenenutens) u sarpyxartb mart-
puLy CMECbI0 OOSDKEH TONMbKO OAWMH onepaTop, NPOVM3BOAUTb 3arpy3ky CMecuTens u BKYaTb
anekTpoABuUraTenb CMeCUTENs OOIMKEH TONbKO onepaTop CMecuTens.

2.7. OuncTky yctaHoBKM (BMBponpecca, cMecuTensa 1 TpaHcrnopTepa) OT OCTaTKOB CMecCH,
BCe NpodunakTnyeckne n pemMoHTHble paboTbl BbINOMHATL TONbKO HA 0GECTOYEHHON YCTaHOBKE.
Mpwn BbINOMTHEHUN PEMOHTHLIX PaboT ¢ MaTpuLen, NyaHCOHOM M TpaBepCoW MyaHCOHa, AN UCKIo-
YeHMs CaMoNpPOM3BOSIbHOMO OMyCKaHWUs TPpaBepPChl MyaHCOHa M pambl MaTpuULbl NOA4 HUX Heobxoau-
MO CTaBWUTb YNOpbl, NN YCTaHABNMBaTb X B KpAaHEE HWXKHEE MOSTOXEHNE.

2.8. MNepen pasbopkor rmgponpueoga HEO6XOANMO OTKIOYNTL SMIEKTPONUTAHME U NPUHSTD
Mepbl MPOTUB €ro CryyYamHOro BKITOYEHMS, BCE MOABWXKHbBIE YacTu (pamy MaTpuubl, TpaBepcy ny-
aHCOHa), KOTOpPble MOTryT ONyCKaTbCA NoA COOCTBEHHbIM BECOM, 3adPMKCUpOBaTb ynopamm unu ne-
pPEBECTM B KpaNHee HUXXHEE NOMOoXeHWeE.

2.9. MNepen NycKkOM HAaCOCHOW YCTaHOBKM HEOOXOAMMO NPOBEPUTH HALEXKHOCTb KpenneHus
BMHTOB rmgpoannapaTypbl U HakuAaHbIX raek TpybonpoBOA4OB, Hanuyne macna B 6ake (He Huxe
HWXHEW PUCKN Ha yKasaTene ypoBHS Macna).

OKcnnyaTtaums HacOCHOW yCTaHOBKM ©6e3 HeobxoguMmoro konmudectsa macna B ake wnm
npu HencnpaBHOW KOHTpOnbHO-perynupytowen annapatype SAMNPELLAETCA. Mpn obHapyxeHun
HeuncnpaBHOCTEWN cneayeT HemMeaIeHHO OCTaHOBUTbL PpaboTy HACOCHOW YCTaHOBKW.

2.10. SAMNMPEWAETCA:

- pa3bopka ruaponpueoaa, Haxo4sLWerocs nog gaBneHnemM;

- 3aTsKKa HaknaHbIX raek TpybonpoBoaoB, HAXOOALWMXCA NOA AaBMEHUEM;

- MPOM3BOAUTbL CBapoO4YHble paboTbl 6e3 HagEeXHOro KpenneHust cTpybuuHonm obpaTHOro
CBapoOYHOro kabens “3emnsa” HenocpenCcTBEHHO K CBapMBaeMoKn geTanu Bo n3bexaHne neperopa-
HWUS1 COeAMHUTENbHBIX ANeKTpokabenen n 4p. anekTpoannapaTypbl YCTaHOBKMW.

2.11. OnemeHTbl YCTAHOBKM U y3rbl 3NeKTpoobopyaoBaHMA AOMKHbI ObiTb HAAEXHO 3a3eM-
NeHbl B COOTBETCTBMU CO CXEMOW 3NeKTpuyeckon nogknoyeHns. MNpu akcnnyaTauum cnegyet co-
f6ntogaTb obLwme NpaBmna anekTpobe3onacHOCTH ANs YCTaHOBOK ¢ HanpsbkeHnem 0o 1000B.

3. MoHTax, nogroToBka K nepeoHa4aribHOMY NycKy U nyCcK yCTaHOBKN.

3.1. YcTaHOBKa MOHTMpPYETCA Ha BMOPOM3ONMPOBaAHHOM (DyHAaMeHTe B COOTBETCTBUM CO
cxemMou npueegeHHon Ha puc. 15, 16. NnaH dyHaameHTa Bubponpecca U KoopauHaTbl dyHOa-
MEHTHbIX OONTOB NOKa3aHbl Ha puc. 17.

3.2. Mpexae, YeM HayaTb MOHTaX YCTaAHOBKW, HEOOXOOUMO BbIMNOMHUTL BMOPOM3ONUPO-
BaHHbIA dpyHOAaMeHT BMOpornpecca No cxeme npuBedeHHowm Ha puc. 17,18. PaboTtaTb Ha BMOpoO-
npecce MOXHO TOMbKO nocre Toro, kak pyHaameHT HabepeT 100% npovHoCTM (28 AHen npu Tem-
neparype 20 °C 1 100% BnaxHocTK).

3.3. YcraHoBuTb Bubponpecc Ha paboyee mecto, puc. 15, (16), 17, 18 1 BbIpOBHSATbL €ro B
rOPU30oHTanbHOM MITIOCKOCTU. HeropmsoHTanbHOCTL He Gornee 1 MM KOHTPONMpOBaTb Ha onope
noggoHa 2 (puc. 2) no yrnam ycTaHOBKM nogdoHa. BeipaBHMBaHME Npon3BoAUTb YCTAaHOBKOW Me-
TannMyecknx noaknagok tonwmHon 0,5...1 MM nog nanbl CTaHWHBI.

3.4. YcTaHOBUTbL OyHKep Tak, 4Tobbl OCM CUMMETPUM NIOTKA COBMasna C OCbid CUMMETPUN
Bnbponpecca.

MepeBectn pykoatky 8 (puc. 11) U3 TpaHCNOPTHOrO NOMNoXeHusa B pabodee, Ans 4yero oc-
nabuvTb raviky KpenneHusi pykosTKM K OTCceKkaTento 7, nerkumun yaapamum no pykostke BAosb nanbua
KpenneHns ocrnabutb coeguHeHue. MNoBepHYTb PYKOATKY Ha yros, yaobHein ana paboTtbl oneparto-
pa, ranky 3aTsaHyTb.

3.5. Ha cpe3 BGyHKkepa Co CTOpPOHbI TpaHcnopTepa, YCTaHOBUTb KpoHwTerH 12 (puc. 10).

3.6. YcTaHOBUTb TpaHcnopTep, 3adnKCcMpoBaB BEpXHIO onopy 11 Ha KpOHLITENHE ByHke-
pa 1 BuHTOBbIMK onopamu 10 ynepes B non. Bpawas onopbl 10 ycTaHOBUTL 3a30p Mexady nonat-
Kamu TpaHcrnopTepa 1 nosiom pasHbiM 20...30 Mm.
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Puc. 15. Cxema ycTtaHoBku Bubponpeccos, OyHKkepa n cmecutens.
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Puc. 17. NnaH dyHoameHTa BubGponpecca.
1 - BuGponpecc; 2 — NynbT ynpaeneHus; 3 — anektpowkad; 4 — HacocHasi yCcTaHOBKa; 5 — BuGpou-
30MMPOBaHHLIN hyHAAMEHT; 6 — BUbpounsonauus; 7 — 6onTel OyHAAMEHTHbIE;
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Puc. 18. CeveHne dpyHoameHTa no AA.

3.7. MpucTtaButb K TpaHcnoptepy 7 (puc. 1) cmecutens 4, COPUEHTUPOBAB BbINMYCKHYO BO-
POHKY BAOSb TPAHCNOPTEPHON NEHThI Mexay wutkamu 13 (puc. 10) u BbICTaBMB 3a30p Mexay Jo-
naTkamu fieHTbl U HWKHUM cpe3oM BOpoHKM 20...40 mm. 3a pykoaTky 18 (puc. 8) oTKpbITb ABEpLY
cmecutensa 17. [iBepua He JormkHa 3a4eBaTh 3a NIONaTKM NEHTHI.

3.8. MNMopcoeamHMTb HAaCOCHYH YCTAHOBKY K BUOGponpeccy B COOTBETCTBMM CO CXEMOWN rua-
paBnu4yeckomn (puc. 4). 3anuTb B HACOCHYO YCTAHOBKY pabo4yto XXMAKOCTb, CM. Tabn. 3.

3.9. BbINOMHWTbL 3NEKTPOMOHTaXHble paboThl B COOTBETCTBUM CO cxeMon (puc. 12,13,14).

3.10. KpaTKoBpeMeHHO BKMIOYUTb HACOCHYIO YCTaHOBKY, MPOBEPUTb MNPaBUSIbLHOCTb Ha-
npaBneHnst BpallleHns anekTpoaBuraTens — no YacoBOW CTPErike CO CTOPOHbI KOXyXa 3NeKTpoaBu-
ratens.

3.11. BKntounTb HaCOCHYO YCTaHOBKY M onpoboBaTb paboTy yCTaHOBKM Ha XONOCTOM pe-
Xume. [NpoBepuTb repMeTUHHOCTb COeaUHEHMI TPYOONPOBOAOB N PYKaBOB BbICOKOIO AABMEHMS.

3.12. KpaTKoBpeMEHHO BKMOYUTbL CMeCUTesSlb, NPOBEPUTb MNPaBUMBHOCTL HamnpaBfieHus
BpaLlLleHWs1 poTopa CMecuUTens — Mo YacoBOW CTPENKe, eCriv CMOTPETb Ha CMECUTENDb CBEPXY.

3.13. KpaTKOBpEMEHHO BKMOUYUTL TpaHCMNopTep, NPOBEPUTL MPaABUSIbHOCTb ABUXKEHUS NEH-
Tbl TPaHcnopTepa.

3.14. MNpwn oTCyTCTBMM Ha npecce (B COCTOSIHMM NMOCTaBKW) MaTpuubl U NyaHCOHa Npou3Be-
CTW NX YCTaAHOBKY, PYKOBOACTBYACH pasfenom 5 (Mopsagok cMeHbl MaTpuubl U MyaHCoHa).

3.15. Cxema cTponoBku BMOpornpecca nokasaHa Ha puc. 19
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Cmpon CTIT ( mexkcmuib)
gaura (min) 0,5M
2py30n0gbeMHOCMb
min) 500ke

Puc. 19. Cxema cTponoBku Bubponpecca.

4. PaboTa ycTaHOBKN.

B paboTe ycTaHOBKM HemocpeacTBEHHO y4acTBYIOT OAMH onepaTtop BuGponpecca v oauH
onepatop cmecuTens. C Lenblo NoBbILLEHMS NPOU3BOAUTENBHOCTM K paboTe Ha yCTaHOBKE MOXET
npuBrekaTbcs NoAcoGHbIN pabounii. OnepaTop cMecuTens 3arpykaeT KOMMOHEeHTbl 6eTOHHOM
CMECU B CMECUTENb, BKIIOYAET CMECUTENb, FOTOBUT BETOHHYHO CMECh, 3arpyxaeT CMecb B ByHKep.
OnepaTtop BuGponpecca, 3arpyxaeT CMeCb B MaTpuLy, pa3paBHMBAET €€ B MaTpuLe, onepupys
PYKOSITKaMn U nedarnbio NynbTa ynpaBneHns Npous3BoaMT POPMOBKY KamMHeWn, nepemMelLaeTt noa-
[IOH C KAMHSIMU U3 30HbI (DOPMOBAHUSA Ha MOJIKY, OAWH UK BMECTe C NoAcobHbIM paboynm nepe-
MelLLaeT NoAAOH C FOTOBbIMM KaMHSIMU C MOJSIKK Ha cTennax. MoacobHbin paboymii nomoraeT one-
paTopy NepeHecTVM NnoaaoH C FOTOBbIMU M3AENUSIMM Ha CTennax, nepemMellaeT HamnofHEeHHbIN
CTennax B MPOMNapoyYHylo Kamepy, yCTaHaBNMBaeT Ha paboyee MEeCTO HOBbIV CTENNax, NogHOCUT
1 TOTOBUT K hOPMOBKE MyCTble NoaAoHbl. [Mpu oTcyTcTBUM NofcobHoro paboyero aty paboTy Bbl-
NOSHSAIOT onepaTop CMecuTens u onepaTop BMGponpecca.

McxopHoe cocTosiHMe: K anekTpolukady Bubponpecca, CMecUTenNo U TpaHcnopTepy noa-
BEEHO HanpshkeHue, BbiKMovaTenb Harpy3ku BKIYeH, 6eToHHas cMecb NMOAroTOBMeHa U 3arpy-
XeHa B OyHKep, HacoCHasl yCTaHOBKa BKIOYeHa, MaTpuLa U NyaHCOH BMOponpecca HaxoasTcs B
BEPXHEM MONoXeHUn. Pene BpeMeHn HacTpoeHo Ha Heobxoaumoe BpeMst NpeaBapuTenbHON BUG-
pauun. Ckpebok Ana pa3paBHUBAHMSA BETOHHOM CMecH, NOAAOHbLI U CTEeNNaXxu Ons rotoBon npo-
AYKUUW YCTaHOBMEHbl B HEMOCPEACTBEHHON BNM30CTM OT onepaTopa He 3arpomoxaasi ero pabo-
yee MecTo.

MpuBecTn yCTaHOBKY B UCXOQHOE COCTOSIHUE:

- OTKPbITb KPbILLKY CMecuUTens 1 3arpy3ntb 3anosfiHMTenb (nonaTtown);

- 3aKpbITb KPbILLKY, BKITHOYNTb CMECUTEND;

- 3arpysvTb LEMEHT BeApamu Yepes ropsioBUHY B KPbILWKE M gaTb NepemelaTbCa CMecu
He MeHee 25 c;

- nogaTb B CMecuUTenb Boay (M3 BOAOMPOBOAA Yepe3 KOJIIIEKTOP B KPbILWKE), BpeMs nepe-
MelumBaHusa nocrie nogaym soabl 20...25 c;

- BKMOYMTb TpaHCcnopTep, OTKPbITb ABEPLY CMECUTENS U BbIrPy3nUTb CMeCb B ByHKep;
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- 3aKpblTb ABepUy, BbIKMOYNTb CMECUTENb U TPaHCMOPTEP M MPUCTYNUTb K cnegylowemy
3amecy;

- BblkntovaTens Harpy3km 10 (puc. 3) U3 ropuaoHTanbHOro NONOXEHNA NOBEPHYTb MO Yaco-
BOM CTperke OO Lenyka B BepTuKanbHOe nonoxeHue. 3aropaeTcsa curHanbHasa namna 8 «CeTb»
(HanpspkeHne nogaHo).

- HaxaTb KHOMKy 6 «[llyck HacocHOM ycTaHOBKW». Ecrnn HacocHasa ycTaHOBKa He BKMOYM-
nacb, NPOBEPUTb MOSTOXEHNE KHOMKN 9 aBapUMHOrO OTKMOYEeHUs aHepronoTpebutenen «O6wun
ctony». Cnerka HagaBUTb Ha KHOMKY U NOBEPHYTb MO YaCOBOM CTPEfKe, KHOMKa NOAHUMETCS BBEPX
C XapakTepHbIM LWen4koM. MoBTOPHO HaxaTb KHOrMKY 6 «[1yck HACOCHOW YCTaHOBKMY.

- NoBopaymBas pykoaTKy 12 rugpopacnpegenutens (neByto) «oT cebsi» NogHATbL NyaHCOH B
BEpPXHEe MNosoXeHue;

- noBopa4mBasg pykosaTky 13 rugpopacnpegenutens (npaeyto) «oT cebs» NogHATb MaTpuLy
B BEPXHEE MOSTOXEHNE;

- NOAroTOBUTL M PacnonoXnTb, Kak NpaBuslo, cnpaea OT onepaTtopa Heobxoanmoe Konmye-
CTBO MOAAOHOB, TaM Xe pacnonoXuTb CKpebokK Ana pa3paBHMBaHUSA CMECH;

- NOAroTOBWUTL M PacnoNioXuTb, Kak NpaBuo, crneea c3agu OT onepartopa cTennax ans ro-
TOBOW NPOAYKUUK;

- YCTAHOBUTb BPEMs 3arpy3ku cMecu (Bpems npegsaputenbHon Bubpauumn) Ha perne Bpe-
MeHU, onepupysa nepeknoyatensmmn 15 (cekyHabl) n 16 (gecatble gonu cekyHabl). Bpemsi 3arpysku
CMecKu B MaTpuuy OOMMKHO cocTaBnATh 4...10 cek, 3aBUCUT OT Takmx (hakTopoB kak hopma u Bbl-
coTa U3genus, XecTkoCTb U COCTaB CMecu n nmodbupaemcsi 3KkcrnepumMeHmarsbHO 8 rnpouyecce
npedeapumenbHbix hOPMOBOK.

Heo6xoamMMo OTMETUTb, YTO CTENEHb YNSIOTHEHUSA M BbICOTA M3OENusa HanpsiMyto 3aBUCAT
OT OANUTENBHOCTM BKMOYEHUst BUOGpoOnoka npu 3arpy3ke cMecu B MaTpuuy. OnMTensHOCTb BKIHO-
YeHuss BMOpobrioka npu 3arpyske mMaTtpuubl Heobxogumo noabupatb C TakKMM pacyeToM, YToObI
ANUTENbHOCTL BKOYEHMST BUOpoGnoka npu cdoopmoBke bbina B npegenax 4...10 c.

B kayecmee npumepa e npusoxeHuu Ne2 npueedeHbl cocmaebl 6emoHHbIX cMmecel,
yuknoepamMma pabombl cMecumersisi U pexxumbl hopMogaHUsi mpomyapHoOU naumku, cme-
HOB020 KaMHsl U mMpexcJIoiHO20 CMeHO08020 KaMHs1 NMpu npou3eodcmee ux Ha 3asode u3-
2omoesumerie U3 MECMHO20 CbIPbSi.

[nsa opraHusauum putMmnyHon paboThbl Ha ycTaHOBKe ByHKep nepBOHaYanbHO AOMKEH ObITb
NMOSIHOCTBIO 3anOfHEH CMECHIO U NEPUOAMYECKM NOMNOMHATLCA MO Mepe paboTbl NPeCccoB.

CocTaB M1 eCTKOCTb cMecu noabuparoTcst npeaBapuTenbHO.

Mopsapok paboTbl Ha yCTaHOBKE CrieAyoLWMWNA:

- YCTaHOBUTb BKNadblw B Matpuuy (B cryvyae U3roToBNEHUS TPEXCMOMHbLIX CTEHOBbIX KaMm-
Hewn);

- ycTaHOBUTb NogaoH 14 (puc. 2) Ha onopy nogaoHa BubpocTona npecca. [logaoH ycta-
HaBnMBaeTCs Mexay ABYyMS BOKOBbIMU HanpasnawoWwWuMmM 4O yrnopa;

- ONyCTUTb MaTpuuUy Ha NoanoH (pykoaTky 13, puc. 3, Ha ceb4). MogaoH npwxaT maTpuLen
K CTOMY M OrpaHUYeH OT rOpM3OHTarbHbIX NepeMeLLeHN BNpaBo-BEBO HanpasnsowmumMm onopbl
nogaoHa u Bnepea-Hasag pamkon matpuubl. MaTpuua nogxarta K nogaoHy v BMbpocTony npyxu-
HaMu, 4YTO NO3BONSAET el N NOAAOHY COBepLUaTb BepTUKamnbHbIE NepemelleHns B npolecce BuO-
pauun (yaapoB BUOpPOCTONA CHM3Y NO NOAACHY);

OBmxeHnamu BBepX-BHU3 pykosiTkon 8 (puc. 11) oTcekaTensa 7 nogaTb HeobxooMmyto Oo3y
cMecK Ha (hapTyk MaTpuubl (ABUKEHUS BBEPX-BHN3 HEOOXO0ANMbI NS NOPLMOHHOW NOAayYn cMecw,
YTO UCKNOYaeT BECKOHTPONbHOE «U3NULLHEEY BbICbiNaHNe cmecu B MaTtpuuy). Heobxogmumas no-
3a onpeaenseTcs U3 ycrioBus NOMHOroO 3anofHEeHUs NycTOT MaTpuvubl CMECb0 U HEBONbLLOro KO-
NYecTBa U3MULLKOB C LeNbio UCKMIOYEeHNS «Hego3anonHeHnsa» NycToT MaTpuLbl NOCNe OKOHYaHUs
BUGpauuu;

- B3ATb B pPyKu cKpebok, HaxkaTb Ha neganb 3 (puc. 3) BkNoyeHust Bubpobnoka. B npouecce
BUbpauumn ckpebkom ABMXKEHUSIMU K cebe oT cebs pas3poBHATbL CMEChb Ha papTyke MaTpuubl, TEM
caMblM NomMoras 3anofIHEHUI0 MaTpuULbl CMEChHO;

- MO0 OKOHYaHUU BMOpaLUKN U3MULLKN CMECU CKPeOKOM CABUHYTb OT HENOCPEACTBEHHOMN 30-
Hbl bOpMOBaHMs Bnepeq M Hasad Ha dapTyk maTpuubl. B npouecce paboTkl onepatop yxe u3
onbiTa cam onpegenseTt CKoNbko HeoBXoAMMO BbICbINaTb cMecn U3 ByHkepa Ha hapTyk MaTpuubl,
YTOObI U3NULLIKOB CMECUK HE OKa3arocb CIIMLLKOM MHOrO M OHa CMOrfa BCS YMECTUTbCS Ha hapTyke
MaTpuLbl NOCne pa3paBHUBaAHMS;
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- pykoaTkon 12 (Ha cebs) onycTUTb NyaHCOH HA CMEeCb B Matpuue 1, yaepXxunsas pykosTKy
Ha ceb4, HaxxaTb Ha nNeganb 3 BKIOYeHna Bubpobrioka. B npouecce Bubpaunm n onyckaHus nyax-
COHa Ha CMeCb NPOMCXOAMUT YNNOoTHEHNe cMmecu. MNpouecc BubponpeccoBaHUsA JOMKEH ANUTLCA 4O
COMNPUKOCHOBEHWST YMNOPOB, ABa perynupyemMbix yrnopa, ycTaHOBMeHHble Ha 6Ganke 4 (puc. 2), ¢
BEPXHEN YacCTbl LUMIMHAOPOB MyaHCOHa W, Kak NpaBusio, JommkeH coctasnate 4+10 cek. MoMeHT
KacaHus ynopoB C LMNUHAPaMn onepaTop KOHTPONMpPYeT BU3yaribHO, NOCMe Yero OTnycKaeT pyKo-
ATKy 12 (puc. 3) B HeMTparibHOE MosfioXXeHNe N CHUMAaeT Hory ¢ neganv 3.

Mpn mMeHbLLEM, YeM 4 cekK. (1+3 ceK.) BpEMEHUN NPECCOBAHNS MOXET NOJTYYUTbCS «PbIXI0e»
nsgenue. MNpu 6onbwem, 6onee 12 cek. (13+15 cek.) MOXeT Ha4yaTbCA MPOLIECC «PaACCIIOEHUSI»
n3genus, T.e. ecniv yxxe u3ndeckn ynnoTHEHHOE nsgenue npogorkaTb BUOpupoBaTh, NPOUCXO-
OWNT COBUT YNNOTHEHHbIX CMOEB, HApYyLLIAeTCcsa CBA3b YacTuL, cMecu mexay cobown 1 nocne BbiCbixa-
HUSE N3aennsa NpoMCXoauT ero paspylueHne aaxe nocrie HesHaumTenbHoro ygapa. 3agaya onepa-
TOpa COCTOMT B TOM, YTODObI 3KCNEPUMEHTaNbHbIM NyTEM (M3MEHSISt BpeMs NpeaBapuTenbHON BMO-
pauun, T.e. U3MEHAA BPEMSA 3arpy3ku CMecu B MaTpuuy) Job6uTbCca 3arpysku Heobxogmmoro ans
hOPMOBKM KONMYECTBA CMECU MUCXOAS M3 MacCbl FOTOBOrO U3Aenus, Npu 3TOM He paspyLuMB U3-
nuwHen snubpaumnen otnpeccoBaHHoe nsgenue. MNpouecc «paccrnoeHnsi» 0COBEeHHO MOXET NposiB-
NATLCA MPU U3FOTOBIEHUN TPOTYAPHOW MANTKM;

- No 3aBepLleHnn BnbponpeccoBaHus (popmoBkM nsgenusa) pykosatkon 13 (ot cebs) noa-
HATb MaTpULY 00 YNOPOB Ha NyaHCOHe, yaepXusasi pykoatky 13 pykosiTtkon 12 (0T cebs) nogHATb
MaTpuuy U NyaHCOH Had M3denueM Ha pacCcTosiHMe, JOCTaTOYMHOe ANsl CHATUS M3genusa co ctona
(15+25 mm);

- BbITankueatenem 16 (puc. 2) 3a pyKoSATKM BbITAHYTb NOAAOH C U3AENuMeM CO cTona Ha
nonky 15;

- NOAAOH C nsgenvem onepaTop cam Unn ¢ NOMOLLHUKOM (B 3aBUCUMMOCTU OT TSXKECTU noa-
OOHa 1 PU3NYECKON BO3MOXHOCTU paboTaloLmnx) ycTaHaBNMBaeT Ha CTENNax;

- MyCTOM NOAAOH YCTaHaBNMBAETCA Ha CTON U LMK NOBTOPSETCS;

5. |_|OpFI,EI,OK CMEHbl MaTpuLlbl N NyaHCOHa.

lMepen cmeHOM MaTpuubl U MyaHCOHa TWATeNbHO OYUCTUTL NX NMOBEPXHOCTU OT KOHCepBa-
LMOHHOM CMa3Kn 1 Hanunwen 6eToHHon cmecun. Octatkn cmecu cbpocutb Ha NOAAOH NOA MaTpu-
uen n yganutb ¢ npecca. BknoyeHne Bnubpaumm yckopsieT npoLecc OYUCTKN.

5.1. NicxogHoe cocTosaHue: nysnbT ynpaBrieHnsa BKIIOYEH, HACOCHas yCTaHOBKa BKOYEHa,
MaTtpuua 1 MyaHCOH HaXOAATCHA B BEPXHEM MOMNOXEeHUU, NOAA0Ha Ha CTONe HeT.

5.2. lMopagok CHATUA NyaHCOHa U MaTpuLbl CrieayoLwunii:

- ONYCTUTb MaTpPULy Ha CTOf;

- Ha (hapTyK MaTpULbl NONOXUTb NYCTOW NOAAOH;

- OMNYCTUTb NYaHCOH B HWXHEE NOMOXeHNe A0 KacaHUs ¢ NOAAOHOM;

- BbIKIMOYNTb HACOCHYIO YCTAHOBKY, 06eCTOYUTb MynbT yNpaBreHus;

- OTKPYTUTb GONTbI U rakn 3NEeMEHTOB KpenfeHns maTpuubl, NyaHCOHa M NpocTaBku (B
Cnyyae ee Hanumuusa) K npeccy,

- BKITHOYUTb NYNbT YNpaBneHus, BKIOYNTb HACOCHYHO YCTaHOBKY;

- PYKOSITKOM ynpaBneHus nyaHCOHOM NOAHATL 6anky BBepx 4o ynopa;

- BbIKITHOMUTb HACOCHYIO YCTaHOBKY, 00eCTOUMTb NyMbT YNpaBnieHus;

- CHATb MyaHCOH M NPOCTaBKy (B Criy4ae ee Hann4yus) ¢ NOA4AOHa;

- ybpaTb NoAaoH ¢ hapTyka MaTpuLbl;

- CHATb MaTpuuy C nanbLeB 3NIEMEHTOB MPY>XMHHOW MOABECKW, NPUMNOOHSAB ee Hag nanb-
uamu, n, NpUNoaHAB 3a NeBblr (UMK NpaBbIin) Kpak MaTpULbl BbIBECTU €€ 13 NpoemMa Mexay AByMs
UUNMHOPaMKN NyaHCOHa;

5.3. lNopsagok ycTaHOBKU MaTpuLbl U MyaHCOHa CreayoLwmii:

- nogatb MaTpuLly B NPOeM MeXay UMNUHOPaMu nyaHCoHa U YCTaHOBUTb ee Ha nanbLibl
9NEeMEHTOB NPY>XNUHHOW NOOBECKMU;

- YCTAHOBUTb U 3aKPYTUTb, HO HE 3aTArMBaTh ravku KpenneHus maTpuyubl;

- Ha hapTyK MaTpULbl NOSIOXKUTL NYCTOWN NOAOOH;

- NOCTaBWUTb Ha NOAAOH MyaHCOH C MPOCTaBKON (B Cryyae ee Hanmuus);

- BKINIOYUTb NYNbT YNpaBneHus, BKIHOYNTb HACOCHYHO YCTaHOBKY;

- PYKOATKOW YNpaBreHusi MyaHCOHOM OMnyCcTUTb Banky BHU3 C 3a30poM Mexay 6ankom u ny-
aHCOHOM (npocTaBkom) paBHbiM 0...3 MM;
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- YCTAHOBUTb U 3aKPYTUTb, HO HE 3aTArMBaTb GONTbI KPENEHUS NMyaHCOHA (NPOCTaBKM);

- PYKOSITKOW ynpaBrneHns MyaHCOHOM MoAHATb 6anky ¢ nyaHCOHOM BBEpX;

- ybpaTb NoaaoH ¢ dhapTyka MaTpuLbl;

- aKKypaTHO ornycKasi MyaHCOH BBECTM €ro B MaTpuLy;

- nepemeLlasi NyaHCOH BbICTaBUTb PABHOMEPHbIA 3a30p Mexay CTeHKaMu maTtpuubl U 60-
KOBbIMW NMOBEPXHOCTAMM NMyaHCOHa (MOXHO Ha HECKONbKO MIHOBEHMI BKIMOYUTL BUOPOGIIOK);

- NpeABapuTenbHO NOATAHYTL GONThI M raku KpenneHusl nyaHCcoHa U MaTpuLbl;

- PYKOSITKON ynpaBreHust MaTpuuei NoaHsTb ee BBepX, yoeamTbecs B OTCYTCTBUM KOHTaKTa
M HanMuuMM paBHOMEPHOrO 3a3opa Mexay CTeHKaMy MaTpuLbl U GOKOBLIMU NMOBEPXHOCTAMU MyaH-
COHa;

- PYKOSITKOW ynpaBrneHns maTpuLen onycTuTb ee BHUS;

- 3aTAHYTb BONTLI U rakun KpensieHnst myaHcoHa 1 MaTpuLbl;

- NnepemeLlas MaTpuuy U NnyaHcoH BBEPX BHU3 elle pa3 yoeauTbCcs B HaNMM4Mn paBHOMeEp-
HOro 3a3opa Mexzay CTeHkamu MaTpuubl U 6GOKOBLIMU NOBEPXHOCTSIMU MYaHCOHA;

- YCTAHOBUTb MOAAOH Ha CTOS, ONyCTUTb MaTPULy BHWU3, OMYCTUTb NMyaHCOH BHW3, BbIKIO-
YUTb HACOCHYIO YCTAHOBKY, 06ECTOUNTL NyIbT YNpaBneHus.

6. HacTtpoika BbICOTbI n3genusi.

BbicoTa nsgenusa npyu coopmoBke obecneunBaeTcs orpaHMYeHMeM xoaa nyaHcoHa ynopamu
17, puc. 2. lNepen Ha4yanom HacTPOMKM HEOBXOOUMO OYMCTUTL NPECC OT OCTAaTKOB CMECH.

6.1. cxogHoe cocTtosHue: NynbT ynpaBreHusl BKAOYEH, HAaCOCHas yCTaHOBKa BKIOYEHA,
MaTpuLa 1 NyaHCOH HaXOASATCHA B BEPXHEM MOMNOXEHUU, NOAA0HA Ha CToNe HeT.

6.2. [Ins nameHeHns BbICOTbI U30enust HeobxoauMo:

- ocnabutb koHTprankm 18 domkcauum ynopoB 17 Ha Garnke npecca 4 1 BbIBEPHYTb Yrnopbl
BBEPX;

- YCTAHOBUTb MNOAAOH Ha CTOS, ONYyCTUTb MaTpuLy BHUS;

- BbIKIMOYNTb HACOCHYIO YCTAHOBKY, 06eCTO4UTb MynbT ynpaBreHus;

- YCTAHOBMUTb MO BHYTPEHHUM Yyrnam MaTpuubl AepeBsiHHbleE OPYCKN BbICOTOW, paBHOM Bbl-
coTe (hopmyemoro nsgenus;

- BKIHOYUTb NYNbT YNpaBreHus, BKITOYNTb HACOCHYHO YCTaHOBKY;

- ONYCTUTb NYaHCOH B MaTpuLy 40 yrnopa B 6pycku;

- 3aBepHYTb onopbl 17 4O CONPUKOCHOBEHUS C BEPXHEN YaCTblo LMNNHOPOB NyaHCOHa;

- 3aTSHYTb KOHTpramnku 18;

- MOAHATb NYaHCOH;

- BbIKITHOMUTb HACOCHYIO YCTaHOBKY, 00ECTOUMTb NyNnbT YNpaBnieHus;

- ybpaTtb 6pycku;

- Mpon3BeCTn NPoBHYIO POPMOBKY, NPOBEPUTL BbICOTY U3LAENNS;

- B cny4yae HeobxooMMOCTM NPOU3BECTU KOPPEKTUPOBKY MOMOXEHNSA ynopoB, oanH 06opoT
ynopa npubasnseTt nnm ybaesnseT 2,0 MM BbICOTbI U3aENUS.

7. TexHuyeckoe obcnyxunBaHue yCTaHOBKM.

TexHunyeckoe obCnyXMBaHWE YCTAHOBKM 3akfoyaeTcs B Nepumogudeckon O4MCTKE Mexa-
HWU3MOB OT Hanunwen 6eTOHHON cMecK, cMaske NOABWMXKHbLIX COEAMHEHUN, PEryrMpoBKE HaTsXe-
HUS PEMHEN KITMHOPEMEHHbIX Nepeaay, NePUOANYECKON NOATSHKKE pe3bboBbIX COEAMHEHWI U T.1.

7.1. ExXXegHeBHOE TeXHUYecKoe obCcnyXuBaHume.

Ona gonron 6e3o0TkasHoOM paboTbl YCTAHOBKM HEOHXOAMMO B KOHLIE KaXKgoro pabodero gHs
00s13aTeNbHO BLIAENATL OOWH Yac ONsl ee TEXHUYECKOe 0obCnyXMBaHWE, B MpoLecce KOTOPOro
cnenyer:

- He Jonyckasi cxBaTbiBaHUst BETOHHON CMEeCU, OYUCTUTL OT Hee BCe Y3Mbl U MEXaHU3MbI
ycTaHoBkn. Ocoboe BHUMaHWe crieqyeT yaenuTb O4YMCTKE BHYTPEHHUX CTEHOK MaTpuubl U NyaHco-
Ha BMOpornpecca, Bcex NOBEPXHOCTEN CMeCUTENS, TpaHcrnopTepa U ByHkepa, KOHTaKTUPYHOLWMX CO
CMECHI0, TWaTeNbHO yaansas ocTaTkm cMecu ckpebkamm u weTkamu;

- MPOBEPUTbL U NpU HEOBXOOUMOCTM NOATAHYTb pe3bboBble coeauMHeHns Ha Bubponpecce,
0cobeHHO B 30HaxX C BbICOKOW BUBpauuen;

- OUYMUCTUTb CKpebkamm NoaaoHbl OT OCTATKOB CMECH;
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- nepep Hayanom paboTbl y6eauTbcs BU3yarnibHbIM OCMOTPOM B UCMPABHOCTU BCEX MeXa-
HM3MOB 1 Y3IOB YCTAaHOBKM, OTCYTCTBMUSI NOATEKAHMIA Macna u3 peaykropa.

7.2. MNepuoguyeckoe TexHnyeckoe obcnyxmeanune. Tabnuua cmasku.

[na npaBunbHoOW paboTbl BUGponpecca He06Xo0ANMO:

- He MeHee 1 pasa B 2 Heenu KOHTPONMPOBaTb 3a30p MeXady ONopow NoaaoHa 1 BEPXHeEN
NOBEpPXHOCTbIO BMGpocTona, puc. 20. [na KOHTpOns ucnonb3oBaTth LWyn U nuHean. Ona nameHe-
HWUS1 BENWYMNHBI 3a30pa HeobxoauMo ocnabutb ramky CTOMOPHYIO U, Bpallas perynmpoBOYHYHO ram-
Ky 3, yCTaHOBUTb HeObXoaMMbIn 3a30p. BennunHa 3a3opa KOHTponupyeTcs B LieHTpe BubpocTona
N B YeTblpex ero KpamHux Toykax. [locne HacTpOMKM M NPOBEPKM BENUYUHBLI 3a30pa CTOMOPHYH
ramky 4 3aTsHyTb, MPOBEPKY NOBTOPUTL €LLE pa3s;

- He MeHee 1 pasa B Mecsl, Npou3BoAUTb MOATsPKKY 6onToB u raek. Ocoboe BHMMaHME
yaensaTb NnoAaTsbkke 60NTOB KpenneHms BUOpobnoka 1 Nx KOHTPOBKE CTOMOPHbIMU NNacTUHAMK;

- He MeHee 1 pasa B Mecsil, NPOBEPSTb HAaTSXKEHWE PEMHEN KIMHOPEMEHHOW nepegauyn
BNBPO6IIOKa;

[na obecneyeHus HagexHoro n 6e3onacHoOro PyHKLUNMOHNUPOBAHUS 3NEKTPOOOOPYAOBaHMS
HeobxoaMmo:

- He MeHee 1 pa3a B MecsiL, MOATAMMBaTb KOHTAKTHbIE COEAMHEHNSI Ha ANeKTpoABUraTensx,
nycKo3aLlMTHOM annapaTtype anekTpoLwkada, KneMMHuKax, anemeHtax nyneta. Ocoboe BHMMaHve
yOensaATb KOHTaKTaM Lenen 3aseMreHms;

- He MeHee 1 pasa B 2 Mecsua yganaTb Nbiflb C 3NeKTpoobopyaoBaHUA, pa3MeLLEHHOMO B
anekTpoLwkade v nynbTe ynpaBrneHns.

M24x2 _ﬂ N\ 2\/

0,3£0,1

Puc. 20. Cxema HacTpoiku 3a3opa.
1 — BubpocTon; 2 — onopa nogaoHa; 3 — ranka perynmpoBoydHas; 4 — ravika ctonopHasi; 5 — naned.

Tabnuua cmasku. Tabnuuya 3
T . MNepuoan4yHOCTb 1 cno-
OYKM CMasKu CMas0o4yHbIN MaTepuan
cob cmaskm
BUBEPOIMPECC
Bubpobnok Macno nHgyctpuansHoe 0,2 n. 1 pa3 B mec4L.
N-20A, UTTT 18, UI'T1-30
rMaoPOOBOPYOOBAHUE
HacocHas yctaHoBka, | Macno muHepanbHoe, cMm. n. 1.4, peko- | Okono 70 n yepe3 1 me-
rmgpocucrema MeHayemble macna: csu, 3atem 1pas B rog.

N-30A, N-40A TOCT 20799; WITI-30,
NIM-38 TY 38.101.413-97%,

dunbTp o4MCTKM Macrna ot aBTomobuns | MNpu cmeHe macna u npwm
«lasenb», «Bonra» Consol OB 9602 (c | cTpenke nHgukaTopa
pe3bbon 3/4"-16 UNF) 2wr. 3arpsi3HEHHOCTU
UnNbTPOB B  KpacHom
30He
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* ponyctumas 3ameHa ans rmgpocuctemol: MOBIL DTE Exel 32, MOBIL DTE Exel 36, MOBIL
DTE Oil 24, MOBIL DTE Oil 25, SHELL Tellus 32, SHELL Tellus 46, ESSO UNIVIS N32, ESSO
UNIVIS N46.

He gonyckaeTcsa cmewnBaTh pasfnuUyHbie Mapku Macern.

7.3. DaHHble oNg perynupoBKu.

- HaTsKeHNEe peMHeNn KIMHOPEMEHHOW nepedayn BMOpobioka KOHTPONMpPOBaTb MO UX OT-
KIOHEHUIO OT cpegHero nonoxeHusi. OTKNOHeHne AomkHO coctaBnAtb 10...15 MM npu npunoxe-
HUKW Ha cepeanHe Mexay WkuBamu cunbl 5...10 kre.

- HaTshKeHUe MOSIMKIIMHOBOIO PEMHSA CMecuUTend NPoucXoauT aBTOMaTU4eCKU, CM. TEXHU-
yeckoe obcnyxuBaHme cMecuTens;

- HaTsKeHWe NOSIMKIIMHOBOIO PEMHSA TpaHcrnopTepa KOHTPONMPOBATb MO OTKIIOHEHMIO OT
cpegHero nonoxeHunda. OTKNOHeHWe OOMKHO cocTarnaTh 10...15 MM npu NpunoxeHun Ha cepeau-
He mexay wknsamu cunbl 8...10 Krc.

7.4. lNepeyvyeHb CMEHHbIX 9IEMEHTOB.

1. NOAWUIMNHUKA

Bubponpecc: 310 TOCT 8338-75 ..o 4 wr.
Cwmecutensb: 180215 TOCT 8882-75......cceeeeeeeveeeeeeeeeeeeeen, 2 Wr.

80205 TOCT 7245-81......uvvveeeeeeeeeeeeceeeeeeeee, 4 wr.
TpaHcnopTep 80205 TOCT 7242-81 ...eeeeeieeieieeeeeeeeeeeen 4 wr.

2. KNMHOPEMEHHbIE MNMEPEOAYN

Bubponpecc: pemeHb BA3 10x8x944

unm - Z (0)-950lL NOCT 1284.2-89 .................... 2 Wr.
Cwmecutensb peMeHb NOSMKIMHOBOM

PL-10-2845 DIN 7867 (1ISO 9982) ................. 1 wr.
TpaHcnopTep peMeHb nonuknmHoson 6PK 1370

DIN 7867 nnn ISO 9982 .......oovveeeeiiiiiieeeeeeeen 2 wr.

3. CMEHHbIE ®UNbTPbl HACOCHOW YCTAHOBKM

dunbTp: oT aBToMoOunsa «Masenby», «Bonra» Consol OB 9602
(c pe3bbon 3/4"-16 UNF) ..o, 2 Wwr.

4. YIINIOTHEHUA rmaPOUNNNHOPOB

MpasecbeMHUK WRM 125157 ... 4 wr.
YnnoTHeHMe WTOKOBOE PSE 707 ... e 4 wrT.
YnnotHeHne nopwHeBOeDSM 196133/1AX ..o, 4 wr.
Konbuo Hanpaenstowee I/GT 32x36-6,3-102 ......ccooeviviiiiiieeenn, 8 wr.
Konbuo 023-027-25-2-2 TOCT 18829-73 ..o 4 wr.
Konbuo 045-050-30-2-2 TOCT 18829-73 ....oiviiiiii e 4 wr.

5. JleHTa KoHBewepHas 4-300-1-TK200-2-1-1-U-06 TOCT 20-85 ..................... 7,6 M
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[MpunoxeHwue 1.
8. OcobEeHHOCTM N3rOTOBIIEHUSI CTPOUTESbHBLIX U3AENUA Ha YCTaHOBKaxX
«KOHOOP»

8.1. MaTepuansl

O6opynoBaHne «KOHOOP» npegHasHavyeHO OMnsi U3rOTOBIEHMS O@TOHHbLIX MENKOLUTYY-
HbIX CTPOUTENbHbLIX U3OENUA.

BeToHOM Ha3blBalOT MCKYCCTBEHHbIA KaMeHHbI MaTepuarn, noslydaembli B pesynbTarte
TBEpAEeHWs paumoHanbHO NogobpaHHOW, TWaTenbHO NepemMeLllaHHOW U YMIOTHEHHOW CMeCcU Mu-
HepanbHOro BSXKYLLEro BeLecTBa, BoAbl, 3arnofHUTENEN N B HEOOXOAMMbIX CIly4Yasx Kpacutenemn u
cneumnanbHblx o6aBok. CMecb yka3aHHbIX KOMMNOHEHTOB 4O Hayana ee 3aTBEpAeHUs HasbiBatoT
6eTOHHOM CMecCblo.

Bskyluee BelLecTBO M Bofa — akTMBHble cocTaBnsowme 6eToHa. B pesynbtate xumuye-
CKOro B3aMMOAenCTBUS Mexay HUMK obpasyeTcs HOBOe coeQuHeEHUe B BUAE KNewkoro Tecrta, Ko-
Topoe 06BOMNakMBaeT TOHKMM CrI0EM 3epHa MESKOro 1 KpynHoro 3anonHuTens, a 3atem co Bpeme-
HeM 3aTBepAeBaeT U CBA3bIBaeT WX, npesBpalasd GeTOHHY0 CMeCb B MPOYHbIA MOHOSUTHbBIA Ka-
MEHb — GeTOH.

3anonHutenn (necok, menkun webeHb 1 1. A4.) 3aHumMatoT o 80...85 % obbema 6eToHa n
06pasyloT ero XeCcTkMn ckeneT, NPenaTCcTByoLWen ycagke. [puMeHss 3anonHUTenu ¢ pasnuyHbiMu
CBOWCTBAMMW, MOXHO Nony4vaTb GETOHbI C pa3Hoobpa3HbIMU (PU3MKO-MEXaHUYECKMMI CBONCTBAMMU,
HanpMMep NMOTHbIE U NMPOYHbBIE NN NTETKNE C BbICOKMMW TENITON30NALNOHHBIMU CBOMNCTBAMM.

B HacToqwee Bpemsa 6ETOH SBNAETCHA LWMPOKO pacnpoOCTPaHEHHbIM CTPOUTENbHbIM MaTe-
puanom, U3 KOTOporo U3roTaBnNMBalOT camble pa3HoobpasHble No hopme n pasmepam CTpoUTESb-
Hble n3genus.

lMpoYHOCTL, AONTOBEYHOCTb U OpYyrMe CBOMCTBA BETOHA B 3HAYUTENBHOW Mepe 3aBUCST OT
KayecTBa UCXOAHbIX MaTepuanoB. B 3aBUCMMOCTM OT HasHayeHus U yCrnoBuW akcnnyataumn be-
TOHHbIX U3OENUIA K COCTaBNALWMM X KOMNOHEHTaAM NMpeabsaBnsioT COOTBETCTBYOLWMNE TpeboBa-
HUSI.

B 3aBuMcMMOCTM OT cpedHen MAOTHOCTU pasnuyaloT TsKenble (CpeaHsis NIOTHOCTb
1800...2500 kr/M*), nerkvie (cpeaHsis nnoTHocTb 500...1800 kr/m®), ocobo nerkue (cpeaHsist NnoT-
HocTb MeHee 500 kr/m®) 6eToHbl. Mo BMAY 3anonHuTeneil pasnuualoT 6ETOHbLI Ha MNOTHLIX 3anon-
HUTENAX (KBapUEBbIA MECOK, NecoK M WwebeHb NNOTHBIX TOPHbIX MOPOA, M3BECTHSIK) N BETOHLI Ha
MOPUCTLIX, NEerkMx 3anonHUTensx (nerkMe, NOpUCTble ropHble NOpoabl — Nem3a, Tyd, pakyLeyHuK
N Op., NCKYCCTBEHHbIE MOPUCTbIE 3aNONHUTENN — KEPaM3UT, arfonopuT 1 4p.).

BAXYLIEE.

B kauyectBe BsKyLlero, npu npou3BOACTBE CTPOUTENbHbIX M3Oenuin Ha obopyaoBaHWUM
«KOHOOP» ucnonbsyeTcsa LLeMeHT.

LlemeHTOM HasblBalOT rMapaBnnMYeckoe BsXKyllee BEWEeCTBO, Nofly4aeMoe TOHKUM U3Merb-
YeHNEeM LIEMEHTHOrO KMNMHKepa C FMMNCoOM M cheumanbHbiM1 fobGaBkamu.

LIeMEeHTHbIN KNUHKEP — NPOAYKT OOXura A0 crnekaHus TOHKOAWCMNEPCHOW OOHOPOAHOM
CbIPbEBOW CMECH, COCTOSILLIEN U3 U3BECTHSIKA, MMHbI U HEKOTOPbIX APYrMX MaTepuanos (Meprens,
OOMEHHOrO Wwaka u gap.).

OOHMM 13 OCHOBHbIX CBOWCTB LIEMEHTa SIBNSIETCS €r0 akTUBHOCTb — CMOCOOHOCTL TBEPAETh
npu B3anMOAENCTBUN C BOAOW M NepexoauTb B KAMHEBMAHOE COCTOSIHME, MPU 3TOM LIEMEHTHbIN
KameHb NpuobpeTaeT BbLICOKYH MPOYHOCTb. [MPOYHOCTb LiEMEHTa XapakTepu3yeTcsi ero MapKoWw.
Mapky LuemMeHTa ycTaHaBnMBaloT MO Npeaeny NPOYHOCTU NPU UCMbITaHUM 06pa3LIoB.

Mapka uemeHTa Mpeaen npoyHocT o6pa3uoB B Bo3pacTe 28 CyToK npu
ucnblTaHUU Ha cxaTtune, MlMa
300 30
400 40
500 50
550 55
600 60

BbiGop BMAa n Mapku LemeHTa onpeaensieTcsl 3aaHHON NPOYHOCTbIO GETOHHLIX U3aenuii
N YCNOBUSIMU UX dKcnnyaTauun. B obem crnyyae MOXHO pekoMeHgoBaTb crieytolee COOTHoLe-
HWEe MeXay MapKoK LieMeHTa U KNaccoM NpoYHoCcTU B6eToHa:
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Knacc 6eToHa

(Mpeaen npo4HoCTN 06pa3LoB 75 10 15 o5 30 40 45
Npu UCMbITAHUKN Ha CxaTue,

Mrla)

Mapka uemeHTa 300 300 400 400 500 550 600

LlemeHT obnagaet OOCTaTOMHOM CKOPOCTbHO TBepAeHud, obecneuvvBaeT BbICOKYIO MpOY-
HOCTb M BfaroyCToM4MBOCTb U3genuin. 3To NO3BOMSET UCNOMb30BaTh U3OENUs Ha OCHOBE LiEMEH-
Ta Ons CTPOUTENBCTBA XUIMbIX 30aHUIA, NpuycageOHbIX CTPOEHUN, rapaXken, Mano3TaXKHbIX 34aHUI
06LLEeCTBEHHOrO 1 NPON3BOACTBEHHOIO Ha3HaYeHUs.

BOLOA.

[nsa npyrotoBneHns 6eTOHHbIX CMecelr 1 NONMBKN BeTOHa NPUMEHSAIOT NUTLEBYIO NN NPU-
pOAdHYI0 BOAY, HE codepiKallyto BpedHbIX Npumecen, NpensaTcTBYIOWMX HOpMarnbHOMY CXBaTblBa-
HUIO 1 TBepaeHuto 6etoHa. Kpome Toro, 3arpsis3HeHHasi Boga MOXeT nNpuBecTn K obpasoBaHuio Ns-
TEH 1 BbICONOB Ha NOBEPXHOCTN roToBOro n3genus. K BpegHbeiM NpuMecsiMm OTHOCATCA CynbdaThl,
MUHeparnbHble U OpraHW4yecKue KUCIOoTbl, XUpbl, caxap 1M Ap. Mcnonb3oBaTb NPOMBbILLIIEHHbIE,
CTOYHbIEe, CONOHYaKoBble U BOMNOTHbLIE BOAbLI HEMb3A.

MpurogHocTb BoAbl Ans 6eToHa yCTaHaBNMBAKT XMMUYECKMM aHanM3oM Unn CpaBHUTENb-
HbIM ucnbiTaHnem obpasLoB Ha NPOYHOCTb. Boga ansa 3atBopeHuns 6eToHa cumMTaeTcs NPUrogaHowu,
€CNN NPUroTOBIIEHHbLIE HA Hel obpa3subl 6eToHa B Bo3pacTe 28 CYTOK HOpMasnbHOro TBEpAEHUS
UMEIT HE MEHbLLYIO MPOYHOCTb, YeM 06pasupbl 6eToOHa Ha YNCTON NUTLEBOMN BOAE.

TemnepaTtypa Boabl He JoSkHA GbiTb HWke +15° nockornbky CHUXeHWe TemnepaTypbl Be-
OET K YBENIMYEHUIO BPEMEHM CXBaTbiBaHUSA 6eToHa.

B cTtpaHax c xapkum knumaTtom TemnepaTtypa 6eToHa B mpouecce yknagkv He AOfmkHa
npesbiwaTb 32 °C., NOCKOMbKY NOBbILWEHWE TeMnepaTypbl NPUBOAUT K YCKOPEHHOMY BbICbIXaHUIO
BOAbl, ObICTPOMY cXxBaTbiBaHUIO 6eTOHa U1, Kak crneacTene, K notTepe UM NpovyHocTn. PekomeHayeT-
Cs1 MCronb3oBaTb BOAY M3 XONOAHbLIX MCTOMHWUKOB, TPyObl, NoABoOAsLME BOAY AOSMKHbI OblTb Ten-
NIOM30MMPOBaHbI, @ EMKOCTU AN XpaHeHWUs1 BOAbl OOIMKHbI OblTb 3aTEeHEHbI UK OKpaleHbl 6enown
KpacKoW.

SAMNOJTHUTENN.

B kauecTtBe 3anonHutenen OObIMHO MCMONb3YOT NECOK, WebeHb ropHbIX Mopon, LUNaku,
300bl, KEpPaM3nT, Apyrne MHepTHbIE Matepuarnsbl, a Takke ux nobble koMbuHauun. B 3anonHuTene
OOJIMKHbI OTCYTCTBOBaTb YpPE3MEPHOE KOMMYECTBO MbINN, MSATKME [MUHUCTbIE BKIOYEHWUS, neg u
cMmep3wmecs mblbbl. [Ans pasmopaXxmBaHUA CMEP3LUNXCS KyCKOB 3anOfHUTENS ero nocTOsiHHble
XpaHunuLia xenartenbHO pa3mellaTtb B TEMMblX 30HaX NOMELLEHWUA unn cHabxaTtb BbIXOOHbIE to-
Kn OYHKEpOB C 3anOfIHUTENSMM YCTPOMCTBAMM nogorpesa. Takon NogorpeB CNOCOOCTBYET Takke
Bbonee 6biIcTpoMy TBEpAEHMIO BETOHA B XONOAHOE BpeEMS roga.

B cTpaHax c Xapkum knumaTtom HeoOXOAMMO MPUHATbL Mepbl, NpeaoTBpallalmne vypes-
MEepHbI HarpeB 3anonHuTens. PekomeHOyeTcs XpaHuTb 3anofiHUTenb nog HaBeCoOM UIM OXnax-
JaTb ero nepesa Ncnosib3oBaHUeEM.

Mo cbpakuMOHHOMY COCTaBY 3anONHUTENN pa3nensoTca Ha ABa BUAA: MErKUe U KPYnHbIe.

MEJIKMUE 3AMOJIHUTENN.

NmetoT pasmep 3epeH oT 0,16 0o 5 mm. OObIYHbBIA NECOK ABMAsSieTCA Hambornee LUMPOKO
NpMMeHsieMbIM MENKUM 3anonHutenem. Hebonblioe cogepxaHve B Necke una, rmuHbl UAn Ccyr-
FIVHKOB OOMNYCTUMO MpPU YCMOBUK, YTO UX KONMMYECTBO He npeBbiwaeT 5% no Becy. OTxoabl webe-
HOYHOro NPOM3BOACTBA - MENKMe YacTuubl rpaHnTa, JorioMuTa, Mpamopa 1 T.0., 30na-yHoc, Men-
Kas opakLms LWIakoB Takke OTHOCATCA K 3TOW rpynne.

Menkun 3anonHuTenb obecnevnBaeT NIACTUYHOCTb CMECK, YMEHbLUAET KONIMYECTBO Tpe-
LWMH B U3genusx 1 genaet ux noBepxHocTb 6onee rmagkon. OgHaKo M36bITOK MENKOro 3anosHu-
Tens, N 0COBEHHO ero NbIeEBUAHON COCTaBMAKOLWEN, CHUXKAET NPOYHOCTL BeToHa, BeAeT K nepe-
pacxofy LiemMeHTa.

KPYTMHbBIE 3AMNOJIHUTENW.

K KpynHbIM 3anonHUMTENsIM OTHOCATCHA MaTtepuanbl, nMmetowme pasmep 3epeH 5 n 6onee
MM. B coctaBe 6eTOHHOM CMeCK KpymHbIA 3anonHUTENb HEOBXoauM ANs CO34aHus BHYTPU mUsge-
NSt NPOCTPAHCTBEHHOW peLUeTKn, OT NPOYHOCTU KOTOPOM 3aBUCUT NPOYHOCTb nagenus. OB6blYHO
HeJoCTaTo4YHas NPOYHOCTb U3genus (Npy KayecTBEHHOM BSXKyLLEM) 0b6bscHAeTCA HeJoCTaTKoOM B
6eToHe KpynHoro 3anonHuTens. N30bITok KpynHOW dhpakuum 3anonHUTENss B CMeCcU NpuBOaMUT K
TOMY, 4YTO NOBEPXHOCTb M3LENUN N UX FPaHM NOMYy4atoTCs NOPUCTBIMU U HEPOBHOM hopMbl, a Npwm
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TPaHCMNOPTUPOBKE FOTOBbLIX M3AENUA YBENMUYMBAETCSA KONMNYEeCTBO 60si. C yBENUUEHNEM pa3MepOB
3€epeH KPYNHOro 3anosIHUTENs NPOYHOCTb N34EeNUN BO3pacTaeT.

MakcumanbHas gpakumsa 3anonHUTensi, KoTopas MOXeT MCMNOoNb3oBaTbCA Ha 0bopyaoBa-
Hun «KoHgop» coctasngaeT 15 mm. Npu yBenvyeHnn pasmepa 3epeH nosiBNsieTca BEPOSATHOCTb UX
3aKNMHMBaHUSA B 3aTBope OyHKepa, 3arpy30dHOM sumke M matpuue. Ons n3genum ¢ TOHKMMMK
CTEHKaMW MaKCMMarnbHbIA pasMep 3anofiHUTens HeobXoanMMO YMEHbLINUTb 4O BENMYMHbI COCTaB-
naowyo 1/3 MUHUManNbHOW TONWWHBI CTEHKN.

B kauecTBe KpymHOro 3anofIHUTENS LUMPOKOE pacrnpoCTpaHeHUe MONyyust rpaBui - COBO-
KYNMHOCTb OKaTaHHbIX 3epeH 1 0BOMKOB, NOMy4YaeMbIX B pe3ynbTaTe eCTECTBEHHOIO paspyLUeHnst
N nepemMeLleHns ckanbHbIX FTOPHbIX nopofd. paBuii AOMmKeH OblTb YMCTbIM, MPOYHBLIM U HE Coaep-
XaTb KaKNX-NMb0o MenKux BKMIOYEHUN.

LLleGeHb 13 NpMpPOAHOro KaMHs sIBRsieTcs Hambonee pacnpocTpaHEHHbIM KPYMHbIM 3anos-
HUTEeneMm, nofly4aeMbiM B pe3yribTaTe UCKYCCTBEHHOro ApobneHnst ropHbix nopod. He pekomeHay-
€TCS NPUMEHSATb WebeHb U3 CNaHLEB, T.K. OHU He 00ecneYMBaloT AONTOBEYHOCTb M3aennin. OYeHb
Ba)XKHO, YTOObLI B LWWeBHe He ObINo NbinK, ANsi Yero ero uernecoobpasHo NpombIBaTh.

K KpynHbIM 3anonHUTENsIM OTHOCUTCA Takke 6onbluasi rpynna pasnuyHbIX Nerkmx 3anosHun-
Tenen.

JNIETKNE 3ATMONHUTEI.

[ns nerknx 6eToHOB, NpegHa3HaYeHHbIX 451 U3rOTOBMIEHNS OrpaXkaaroLlwmx 1 Tennon3ons-
LIMOHHbIX KOHCTPYKLUWUIA UCNONb3YytoTCA nerkve 3anonHutenn. OCHOBHbIMK CBOWCTBaMu nerkoro 6e-
TOHa ABMSAOTCSA:

- Marblii BEC U3rOTOBMEHHbIX U3 HEFO KAMHEN;

- BbICOKME TEMNMO N 3BYKOU3ONSALMOHHbIE XapaKkTEPUCTUKM;

Jlerkvne 3anonHUTENM MOXHO pa3buTb Ha TPy OCHOBHbIX FPYMMbI:

- NpPUPOAHbIE - BYJIKaHMYeckue (Nemsbl, NepnuTbl, BYNKaHUYECKME LUNaku, Tydbl) U oca-
[OYHOro MPOUCXOXAEHUST (MOPUCTLIE N3BECTHSKN, N3BECTHSIKM-PAKYLLIEYHUKN, N3BECTKOBLIE Ty(dbI,
NOPUCTbIE KpEMHE3EMHbIE NOPOAbI -ONOKKU, TPenesnbl, ANaTOMUTbI);

- VCKYCCTBEHHbIE - OTXOAbl MPOMBbILLSIEHHOCTUN, UCMOMNb3yEMbIE B Ka4eCTBE 3anosiHUTENen
6e3 npegsaputenbHon nepepaboTkn ( MOPUCTbIE LUIAKN YEPHOM M LBETHOW MeTannypru, LWmaku
XUMUYECKNX NPOU3BOACTB, TOMMMBHbIE LUNAKM 1 301bl);

- UCKYCCTBEHHbIE - NMosly4aemble NyTeM crneumanbHou nepepaboTkn CbipbeBbIX MaTepuanos
N OTXOOO0B B NPOMbILLIIEHHOCTM, obecneymBatoLen nx nopmsauuto. K nx uncny oTHocATCcs kepam-
3T M €ro pasHOBMOHOCTW: TEPMOMMUT, arfionopuT, LUNakoBas nemsa, rpaHynMpoBaHHbIA LUNaK,
BCMYYEHHbIN NEPNT U T.N.

K nerkum 3anonHuMTensim OTHOCATCS Takke Onuilku, pybneHas cornoma, rpaHyfiMpOBaHHbIN
NMEeHONONNCTMPON U Apyrue gelleBble maTepuarbl, UCMONb3yemble AN YMEHbLUEHUS Tennonpo-
BOOHOCTW OeToHa.

XUMUNYECKUME OOBABKHA.

B nocnegHue rogbl 4OCTUMHYT 3HAYNTENbHBIA Nporpecc B o6riactn pa3paboTkn pasnnyHbIX
XUMUYECKUX Npucagok kK 6eToHy. OHM MCNoNb3yTCA AN CHUXKEHUSA pacxoda LieMeHTa, yBenuye-
HUS UM YMEHbLUEHUS CKOPOCTM €ro CXBaTbiBaHUS, COKPALLEHUA MNPOAOIKUTENbHOCTU Tenno-
BNa)XHOCTHOM 00paboTku u3genuii, npugaHms GeToHy CnoCOBHOCTM TBEPAETb B 3UMHEE BpPEMS,
MOBbILUEHNS €r0 MPOYHOCTM U MOPO30CTONKOCTH.

N3 poGaBok yckopuTenen TtBepaeHWss Haubonee pacnpoCTPaHEeH XITOPUCTbIM Kanbuuin
CaCl. KonuyecTtBo gobaBok xrnopucTtoro kanbums coctaesnsieT 1...3% oT macchl LeMeHTa. 9Tu go-
GaBkM noBbIWAKT NpoYHOCTb 6eToHa B Bo3pacte 3 cyTok B 2...4 pasa, a yepe3 28 cyTok npou-
HOCTb OKa3sblBaeTCs Takowm Xe, Kak u 'y 6eToHa 6e3 fobasok.

XIOPUCTLIN Kanbuui NPUMEHSIETCA KakK B CYXOM BUAe, Tak U B pacTBope. B cyxom Buae oH
pobaenseTcss B 3anofiHUTENb, B pacTBOPE BHOCUTCA B NpeAHa3HaAYeHHYH AN MPUroTOBIEHMS
CMecK BoAy C COXpaHeHMEeM CyMMapHOro KonuyecTtsa Boabl B cmecu. [JobaeneHme CaCl Heckonb-
KO yBenuumBaeT CTOMMOCTb MCXOOHbIX MaTepuanoB, OAHako 3a cyeT Gonee OGbicTporo Habopa
NPOYHOCTN 0BecnevmBaEeT U3roTOBUTENIO CTPOUTENBbHbLIX M3AENUA 3KOHOMMUIO SHEpPruM Ha oborpes
NMoMELLEHUS ONs1 MX BbUIEXMBAHUSA MNepen OTrpy3KOW 3akasuuky, 3HAYUTESIbHO NPEBbILLAOLLYHO
pacxoAbl Ha XJITOPUCTLIA KanbLUWA, a Takke yMeHbLUAeT KOnmMyecTBo 605 M3genum npu TpaHcnop-
TUPOBKE.

BonbLion nonoxuTtenbHbi 3¢pdekT B NpomM3BOACTBE GETOHHbIX M3AENUN AaeT UCMOSb30-
BaHWe BO3OyXOBOBMeKatoLwmx obaBoK: ApeBecHoOn onbifieHHon cmonbl COO HenTpannsoBaHHOM
Bo3ayxoBosriekawowen cmonon CHB, Tennosoro nekosoro knesi (KTIT), cynbuTHO-OpOXOKeBOM
Opaxkn (COB). Bosgyxososnekatwowme ob6aBkm ynydwarT NOABMKHOCTb CMECK NPU 3anOofIHEHUN
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MaTpuubl BUOpornpecca, Noebiwas 3TUM Ka4eCTBO MOBEPXHOCTU U3OENnA N yMeHbLUas KONMMYEeCTBO
00s1. [MaBHbIM OOCTOMHCTBOM BO34YXOBOBJEKaKOLWMX OOOABOK SABMSIETCA YyBENUYEHWE MOPO3O0-
CTOMKOCTU BeToHa. ApdekT MNOBbLILLEHNS MOPO3OCTOMKOCTU OOBACHAETCA HacbILEeHUEM My3blpb-
Kamn Bo3ayxa nop 6eToHa, YTO YyMeHbLUAeT NPOHUKHOBEHME B HUX BOAbI U NPENATCTBYET BO3HMK-
HOBEHMIO paspyLlaloLmnX HanpskeHun B G6eTOHe npu 3amMeps3aHun KanunnspHoOW BOAbl 3a cyeT
aemMndupyoLLero cxatusa ny3blipbkoB BO3AyXa.

Bo3ayxoBoBneyYeHne HECKONbKO CHWXAeT MPOYHOCTb GeToHa, No3TOMy He crneayeT BBO-
OnTb B Hero 6onbLLOe KONMMYeCTBO BO3AyXOBOBMeKatowen agobaeku. Hanpumep, konnyectso COB,
BBOAMMOM B GETOHHYIO cmech, cocTaenseT 0,15...0,25% OT macchbl LeMeHTa B NEpPeCYETE Ha Cyxoe
BeLecTBO Bpaxkn. OnTumanbHoe KoNn4ecTBo Apyrnx 4obaBok He npeBbiwaeT 1% oT mMaccol Le-
MEHTa M YTOYHSAETCS SKCNEPUMEHTASBbHO.

MprmeHeHne xummyeckmx gobaBok K 6ETOHY MpW M3rOTOBIIEHMM CTPOMUTENbBHbLIX WU3L4ENnui
SIBMSIETCS KenaTernbHbiM, HO He 0b6s13aTenbHbIM akTopoM. Mpu M3roTOBNEHUN CTEHOBLIX KAMHEN
XMMmyeckne nobaBkM, Kak NpaBUIo, He MPUMEHSIIOTCS, T.K. CTEHbl OObIYHO HE noaBepratTcs Anu-
TeNbHOMY, 0OMIBbHOMY BO3AEWCTBUIO BOAbI U, KPOME TOro, 4acTo 3allMLLEHbl CMIOEM LUTyKaTypKu.
[Mo3TOMy Ta MOPO30CTONKOCTb CTEHOBLIX KAMHEW, KOTopasd AOCTUraeTcs nNpu X M3roToBAEHUU Mo
00ObIYHbIM, PpacnpOCTPaHEeHHbIM peLenTypam BMofHe OCTAaTOYHaA A8 BCEX KNMMATUYECKUX 30H.

Hanbonee xenaTtenbHO NpMMeHeHNe Ao06aBOK, NOBbILIAIOLLNX MOPO30OCTOMKOCTb MPU U3ro-
TOBJIEHMM TPOTYapHbIX 1 6GOPOIOPHLIX KAMHEN.

8.2. Nopgbop coctaBa GETOHHOWM CMecK

O6Lwme pekomeHgauum

N3roToBuTENb AOMKEH TBOPYECKN MOAOWTM K BOnpocy nopnbopa GeTOHHOM CMecu 1 camo-
CTOATENbHO HAWTW €e ONTUMAarbHbIN COCTaB, PYKOBOACTBYSICb NPUBEAEHHBIMU HUXKE pekoMeHaa-
UMsIMM 1 TOTOBLIMM peuenTamu. Mpouecc noncka onTMMarbHOrO COCTaBa He SBMNSAETCS CIOXHbLIM U
He TpebyeT ocobon keanudukauumn. B ero ocHoBe nexut nepebop pasnnyHbiX KOMOMHaLMIA
MMEIOLLIMXCSA B PaCMOPSPKEHUN N3FOTOBUTENS KOMMOHEHTOB U UCMbITAHUS U3rOTOBMEHHbIX U3 HUX
obpasuoB nsgenuii. B HacTosiwee Bpems Bo Bcex parnoHax CHI™ ycnewHo pabotatTt 6onee 5000
nuHun “PUPEWN”, npeawectseHHmkoB yctaHoBkn « KOHOOP» 1 Ha kaxaoii u3 Hux 6bin 6e3 Tpyaa
NpoVAeH aTan noucka coctaBa cCMecu. ATOT dTan 3aHMMaeT 0ObIMHO OKOMO OAHOrO - ABYX Mecs-
ueB. Mo ncTeyeHnn 3Toro BpEMEHM U3roTOBUTENWN U3LENUIA HAYMHAKOT AOCTAaTOYHO YBEPEHHO OpU-
€HTMPOBAaTLCA B AeTansdx Npon3BoACTBa U NOTPEBGHOCTAX MECTHOIO CTPOUTENBHOMO PbIHKA.

Kakum xe TpeboBaHMaM OormkHa oTBe4YaTb OEeTOHHasA cmeckb?

Bo-nepBbiX, M3roTOBNEHHbIE M3 CMECU KaMHU AOMKHbl UMETb HEOOXOAMMYIO MPOYHOCTb.
OTOT napamMeTp 3aBUCUT OT KONMMYECTBA BBEAEHHOIO B CMECHb BSKYLLErO U COOTHOLLUEHUSI MexXay
cobon MenKom 1 KpynHom dopakuumn 3anonHUTens.

Bo-BTOpbLIX, CMeCb AOMKHa XOpoLlo hopMoBaThCs B MaTpuLie, YTO 3aBUCUT OT €€ BIaXHo-
CTW N OMATb OT COOTHOLLIEHMSI MENTKON U KpynHon dopakumn. CMecb A0MKHA ObiTb B MeEPY Cbiny4den
A5 ObICTPOro M NOSTHOrO 3anoSIHEHUS MATPULLI U B Mepy NUMNKOM ANnd yaepxaHust GopMbl U3ge-
NS Nocne ero BbINPEeCCOBKM U3 MaTPULLbI.

B cBA3n ¢ Tem, 4TO ANSA NonyyeHuss HEOOXOANMMOWN NPOYHOCTM U3AENNA CMECh OOITKHA CO-
JepXaTb BNOJHE OnpeaeneHHoe KONMYECTBO BSXKYLLEro (HanpumMmep, Npu N3roTOBIEHMM CTEHOBbIX
KamHen konnyectBo uemeHTa mapkn 400 obbiuHO coctaBnsieT 200...230 kr Ha oauH Kybuyeckui
MEeTpP CMEeCH), U3roTOBUTENb HE MOXET B LUMPOKMX Npeaenax BNuATb Ha CMECb MEHSS coaepKaHme
BSXyLlero. B ero pacnopsikeHnn octaeTcst TONbKO NO4OOP NMPaBUITbHOTO COOTHOLLEHUS] MENKOW U
KPYMNHOW ppakumm 3anofHNTENS 1 KONNM4ecTBa BOAbI.

B npouecce atoro nogbopa M3roToBUTENb MOXET CTOMKHYTLCHA C PSAOM MPOTMBOPEYUIA.
Hanpumep, couyeTaHne MENKOro u KpynHOro 3arnofIHUTENs, KOTOpPOe MO3BOMNSIET AOCTUYb MaKCU-
MasribHOW NPOYHOCTU, MOXET NMPUBECTU K CIIMLUKOM rpybOn CTPYKType U HEPOBHOM NMOBEPXHOCTU
N3Oenuin, 4Yto 3aTPyAHUT MX peanu3auunio, a CocTaB CMecH, KOTopbin obecneymBaeT HavBbICLLME
TEeNnnon3onsUMOHHbIE CBONCTBA, MOXET He obecneumBaTb Haunyylme NPOYHOCTHbIE XapakTepu-
CTUKWN N3OEeNNN.

Takune NpoTUBOPEYNS N3rOTOBUTENDL SOSMKEH paspeLlaTtb CaMOCTOATENbHO.

COOTHOLLEHNE MESKOro M KPYMHOro 3anosfiHUTENs, NPonopums Mexay 3anosiHuTenem u Bs-
XyLWMM OObIMHO SBMAOTCA KOMMPOMMCCOM, KOTOPbIM W3roToBUTENb 0becneymBaeT Hambonee
BaXXHbl€ AJ151 HEro XapaKTEPUCTUKM U34enun B ywepob kaknm-nmbo apyrum xapakrepuctukam, ¢ ero
TOYKN 3peHust BTopocTeneHHbIM. OAMH N3roTOBUTENb B KAYECTBE FMaBHOW XapakTepPUCTUKN MOXeET
BblGpaTb NPOYHOCTb, @ APYron - TOBAaPHbIA BUA U3AENUS UMK ero TENNO3alnTHbIE CBOMCTBA.
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Bbicokoe KayecTBO M3OEeNnnii MOXHO MOMY4YUTb TONbKO MpaBMibHbIM NO4OOpPOM dpakuuii
3anomnHUTens, UX TOYHbIM OO03UPOBAHMEM, MOCTOSIHHBIM KOHTPOMEM BIIaXXHOCTU KOMMOHEHTOB U
cmecu.

Kak npaswuno, o6opygosaHne «KOHOOP» coaepXuTt HagexHble 06beMHble [03aTopbl NPo-
CTOM KOHCTpyKuun. OgHako 3Ty fo3atopbl TPebyloT OT onepaTopa onpedeneHHbIX HaBblKOB Mpu
NPUroTOBMEHNN CMECU N YMEHNS ONPEeAEnATb €€ Ka4eCTBO OraHONenTUYECKM.

Mocne Bbibopa obLero coctaBa cMecu, onpeaensaemMoro CTOMMOCTbI KOMNOHEHTOB U 6nn-
30CTbl0 PACMONOXEHUST UX WUCTOYHUKOB, M3roTOBUTENb OOBLIYHO OCYLLEeCTBNSAET YTOYHEHWE Mpo-
LEHTHOro coepXXaHus Kaxaoro KOMMOoHeHTa, 4obmBasCcb HEOBXOOUMbIX XapaKTepUCTUK U3Oernun.
To4yHOE KONMMYECTBO KaXKAOrO KOMMOHEHTA MOXET OblTb YCTAHOBMEHO TOMbKO OMbITHLIM NYTEM C
MOMOLLIbIO M3rOTOBIEHNS U NabopaToOPHbIX MCMbITAHUMK NPOGHLIX NapTuh m3genuin. MNpeneapu-
TernbHasi OueHKa MPOYHOCTU U3genuin MoxXeT BbITb caenaHa npubopamy HepaspyLlaloLero KOoH-
Tponsi, 6e3 nabopaTopHbIX UCMbITAHWIA.

BniusiHue KpyrnHo20 3anosiHumerns.

KpynHbin 3anonHutens obpasyeT BHYTPU M3LENUsa XXECTKUN NPOCTPAHCTBEHHbLIA CKenerT,
KOTOPbIA BOCMPUHUMAET OCHOBHbIE 3KCMNyaTauNOHHbIE Harpy3kn nagenus. KpynHbeli 3anonHnTens
MoBbILLAET MPOYHOCTb U3AENUSA HA CKaTue, YBENIMYMBAET €ro OONTOBEYHOCTb, YMEHbLLUAET MO3y-
YecTb, ycagky u pacxog uemeHTta. OgHako BCe 3TW NOMNOXUTENbHbIE CBOMCTBA KPYMHOrO 3anosiHu-
Tens MoryT NposiBUTLCS TOMbKO B TOM Cllydae, ecriv B CMeCcu NpUCYTCTBYET AOCTAaTOYHOE Konunye-
CTBO MEJKMX YacTul, pornb KOTOPbIX 3aKIloYaeTcsi B 3arnOfIHEHUN NPOCTPAHCTBA MEXAY KPYMNHbIMMU
3epHaMn N UCKIKYEHNN NX B3AUMHOIO CABUra Npu coxaTnum n3genusi.

MakcumanbHyo NpoYHOCTbL B6eToHa Npu 3aJaHHOM KONMYecTBE Bshxyllero obecneymBaeT
TaKoW COCTaB 3anofIHUTENS, NPy KOTOPOM KpPYMHbIE 3epHa 3anosHsT BeCb 00beM usgenus u ka-
caroTcsa opyr apyra, Mexay KpynHbIMU 3epHamMu, KOHTAKTUPYS C HUMK U OpYyr C APYroMm, pacnona-
ratoTCcsa 3epHa YyTb MEHbLUEro pa3mMepa, oCTaBLIeecs NPOCTPAHCTBO 3amnofiHEHO ele Gonee men-
KMMM YacTuuammn 1 T.4. OO NOMHOro 3anosfiHEHUs1 BCEro oobema nsgenus.

Ha npaktuke Takon maeanbHblA COCTaB Moslydatb TPyAHO M HeobsAsaTtenbHo. [JocTaTouHo
obecneynTb Hann4umMe B CMEeCcH OBYX OCHOBHbIX PpaKkumi: KpynHown, pasamepom 5...15 mm n menkom
paamepom ot 0,16 go 5 mm. CogepkaHue KpynHom dpakunmn gosmkHo coctaensaTtb 30-60%. B cny-
Yae UCNoNb30BaHMA MaTepuarna, CoaepXXalero MeHbLUee KONMYECTBO KPYMHbIX 3epeH, TpebyeTtcsa
Oonbllee KONMMYEeCTBO LEMEHTa, T.K. YBeNn4MBaeTcs obLliasi LemMeHTupyemas nnowiagb 3anofHu-
Tens.

Hedocmamok e cmecu Merikoz20 3arnofHuUmers.

Ecnn npu BbINpeccoBke 13 MaTpuLbl B U3AENUAX NOSBNAOTCA OOnblUMe TPELMHBI, TO BE-
posiTHEE BCEro 3TO MPOUCXOAUT M3-3a HedocTaTKa MEeNikMX 4YacTuy 3anonHuTtens. HegocraTok
MEMKMX YaCTUL, MOXXET OOBSACHATLCH, HAaNPUMepP, BbiIMbIBaHMEM OOMbLLOrO KONMYecTBa O4eHb Mer-
KOro necka npu npoMbIiBaHUM MENKOro 3arnofHUTENS.

Cwmecb, nmerowas HegoCTaToK MENKMX YacTul, MeHee NracTuyHa, CKNoHHa obpa3oBbiBaTb
TpewmHbl, NoXo cnunaetcs n dopmyeTcs. Heagoctatok MeEnkMx YacTul, MOXeT ObiTb yCTpaHeH
nobaBneHmem B cMeCb HEDOMbLIOro KONMMYecTBa MESIKOro necka unm yBenumyeHueM coepkaHus
BO34YyXOBOBIekarLwux gobarok. Npn aTom crnegyeT yunTbiBaTb, YTO U3ObITOK B CMECU OYEHb MESI-
KMX YacTuu, 1 Nbinv NpMBOAUT K NOTEpe NPOYHOCTM U3AENUS UNKN K yBENUYeHnto ero cebectonmo-
CTM 3@ CYET BbIHY>XAEHHOTO yBeNuyeHuns konudectaa Bsxyuero (0o 20...40%), Heobxoammoro ans
OOCTUXKEHNS 3a4aHHON NPOYHOCTM N3OENNNA.

HeobxogmMmocTb B YBEMUYEHUM COOEPXKaHMS BSXKYLLEro obbdAcHsaeTcs cnegyowmm. OAns
nonyyYyeHns NpoYHOro 6GeToHa BAXKyLee OOMKHO MOKPbITb TOHKUM CIIOEM KaXAyH YacTuuy 3anos-
HUTens. B npouecce cxBaTbiBaHNA GETOHA MOKPbLITHIE BSXKYLUMM YacTULbl cpacTatoTcs Apyr € ApY-
rom n obpasyeTcsi MPOYHOE MOHONUTHOE uagenue. Ecnn menkon dpakumMm CrMLIKOM MHOrO W,
KpOMe TOro, B €e cocTaBe MHOro Nbifn, To obwas nnowagb YacTul, 3anonHUTENs CTaHOBUTCA Ha-
CTOINbKO BENWKAa, YTO OObIYHOWM 403kl LIEMEHTA He XBaTaeT Ha 0OBONaknBaHME BCEX YaCTUL, 3aron-
HuTens. B 6eToHe NOSBNATCSA y4acTKM He coAepallMe LeMeHTa M MPOYHOCTb U3Oennst CHMXa-
eTcs.

Konuyecmeo e00k! 8 cmecu

Mpn n3rotoBneHMM M3genun MeToaom BuGponpeccoBaHusi OeTOHHasi cmecb TpebyeT ro-
pa3no MeHblue BOAbl, YeM npu 0Obl4HOWM 3anuBke 6eToHa B hopmbl. MI3BECTHO, YTO CRAULLIKOM
BonbLloe KoNM4ecTBo BoAbl B 6€TOHE yMeHbLIAET ero NPOYHOCTb. [ns MOMHOro NPOXoXAeHUs pe-
akumm cxeaTtblBaHUsA goctaTtoyHo Bcero 15...20% Boabl OT Macchl LLleMeHTa.
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BeToHHas cmech C TakMM cogepXxaHMeM BoAbl SABMNAETCS noyTn cyxon. Metoa Bubponpec-
COBaHWsi NO3BONSAET NPUMEHATb CMECU C MUHUMAaITbHbIM KONMMYECTBOM BOAbI, TaK Kak 3anosiHeHne
MaTpuLbl NPOUCXOAMT 3a CYET BUOpaLUMM 1 AaBNEHUS HAa CMECb, a HE 3a CYET TEKYYeCTU CMECH,
Kak B OObIYHOM XnAKoM BeToHe.

Mpn nepemelwnBaHUN HEAOCTATOYHO BIIAXXHOW CMECK 4acTuubl BSXKYLLEro Mroxo npunu-
narT K YacTuuaM 3anonHuTenNs, oT(OPMOBaHHbIE N3 CIIMLLKOM CYXOW CMECW M3Oenus ocbinarTcs
Npwv BbINPECCOBKE N3 MaTpULbl U B HUX NOSABMAIOTCA TPEeLWUHbI. N36bITOK BOALI Takke okasbiBaeT
oTpuuaTenbHOEe BO3AENCTBUE HA NPOLIECC M3rOTOBNEHUSA nsgenui. MNMepeysnaxHeHHasi cMecb CTa-
HOBUTCS CIIMLLUKOM JIMNKOW. OTO 3aTpydHSAET 3anofHeHue maTtpuubl Bubponpecca WM Bbl3blBaeT
paspyLUeHNne BEPXHEN MIOCKOCTM OTIOPMOBAHHbIX U3OENUIA M3-3a NPUNUNAHMUS CMECU K NYyaHCOHY
npu ero nogbeme. Kpome TOro, BbiNpeccoBaHHble U3Aenus ONMbIBalOT Ha NoaaoHe, npuobpeTas
©oukoobpasHyto opMy U TEPSAOT TOYHOCTb PAa3MeEpPOB.

[Mpn N3roTOBNEHNMN CTEHOBbLIX KAMHEN ONTMMarbHbIM SIBNSETCA Takoe KONMMYeCTBO BOAbI B
CMecH, Npu KOTOPOM MOBEPXHOCTb BbINPECCOBAHHbLIX U3 MaTpuLbl KAMHEN MMEET CyXOW BWA, HO
npv nepemMeLleHnn NogaoHoOB OT CTona BUbponpecca K CTennaxy HakonuTens B U3genusax He no-
ABNAOTCH TPELUMHbI.

OnbITHbIE ONEpaTopbl 06bIYHO NIErKO OLLEHMBAKOT Ka4eCTBO CMECH AN BCEX U3L4ENUN BU3Y-
anbHoO, No ee BHelWHeMy Buay B paboTatoem cmecutene. MNMpu ocBoeHun obopyaoBaHus onepa-
TOp CMecuTensa MoXeT OCTaHaBnMBaTb €ro Ans OLEHKN BNaXXHOCTU CMECU Ha OLLyMb, NyTeM CUfb-
HOro cxxaTus ee B pyke. Ecnv npu aTtom nonyyaetcsa He paccbiNaloWwmnnes NIoTHbIA KOMOK 6e3 Bbl-
CcTynawowien Bnarv M npu 3aTUpaHuM ero NMoBEPXHOCTU Kakum-nnbo rnagkMum meTansimy4eckum
npeamMeToM nonyyaeTtcs rnagkas, bnecrdawas, BrnaxHas NnoBepXHOCTb, TO KONMUMYECTBO BOAbI MO-
[o6paHo npaBunbHO.

lpodomkumernbHOCMb repemMewugaHusi CMecu.

MNepemeluBaHne cMecu UrpaeT BaXKHYO poflb B MOnyYyeHun npoyHoro 6etoHa. Llenb ne-
pemelLMBaHNs COCTOUT B MOKPbITUN KaXKAOW YacTuLbl 3anoNHUTENs TOHKOW MAEHKOW BSXKYLLEro.
Bpems nepemeluBaHns cMecu Ha cMmecuTerne NIMHUA He AOMKHO OblTb MeHbLUE 1 MUHYTBI.

8.3. NcnbiTaHna 6eToHHOM cMecu Ha cTagun ee nogbopa.

ToYHble U OKOHYaTeNbHbIE pe3ynbTaTbl NO400pPa CMEcK MOryT ObiTb NOMYYeHbl TONbKO Na-
G6opaTopHbiM nyTem. UccnegoBaHms obpasuoB GETOHHOM CMeCK OCYyLLECTBASOTCA nabopatopus-
MU UCNbITAHUN CTPOUTENbHbBIX MaTepuarnoB, KOTOPbIMW OCHaLleHbl NPaKTU4eCKn BCe cpedHue U
KpynHble 6ETOHHbIE Y3nbl U 3aBOAbI.

OnepaTuBHbIA KOHTPOSb MOXET OCYLLECTBMATLCA npubopamn HepaspyLLatoLero KOHTPO-
N4, HaNnpMMep yaapHO-UMMYINbCHbIN nameputernbs npovHocTn oT HIMO «HTepnpuGop»*.

O6bem n metoabl nabopaTopHbIX MCMbITAaHUN GETOHHOM cMecn NogpPOOHO ONMCaHbI B crie-
ayrowmx FocynapcTBeHHbIX CTaHa4apTax:

-FOCT 10181.0-81 “Cmecu 6eToHHbIE. OOLWMe TpeboBaHUSA K METOAAM UCTNbITAHNA".

-FOCT 12730.1-78 “beToHbl. MeToa onpeaeneHns NNoTHOCTK”.

-OCT 12730.2-78 “BeToHbl. MeTo onpeaeneHnst BNaxxHOCTL”.

- TOCT 10060-87 “BeToHbl. MeToabl onpeaeneHnss MOPO30CTONKOCTU”.

- FOCT 8462-85 “MaTepunanbl cTeHoBble. MeToabl onpeaeneHns NpoOYHOCTM NpU CXXaTtunm n
narnée”.

8.4. NarotoBnexHmne nagenuvn.

MpuHumnn paboTbl Ha obopyaoBaHun «KOHOOP» oanHakoB: xecTkasd 6eToOHHas cMmech 3a-
rpy>xaetcsa B oopMy (Matpuuy) 1 ynnoTHAETCA ¢ nomoLublo Bubpaumn. Nocne cHATMA BUbpaumm
npousBoanTca pacnanybka nsgenvs (usgenue nsBnekaeTcsa n3 maTpuubl) U OHO HanpaBnNAeTCs Ha
TEPMOBNAXXHOCTHYO 06paboTKy (Mponapky).

[oOTOBbIE M34ENVA NOABEPralTCA BbINEXMBAHUIO HA NOAAOHAX B TedeHue oT 1-x (npu Tem-
nepatype +15...+45 C) po 2-x cytok (npu temnepatype +5 ...+10 C). 3a 310 Bpema nsgenus Ha-
6upatot 30...70% Gyayuien MapoyHOM NPoOYHOCTU. VX Henb3s CHMMaTb C NoAdOHOB, noasepraTb
COTPSACEHUsIM 1 yaapam.

3HaunTenbHOE YCKOPEHWE TBEPAEHMUSA LIEMEHTHbIX nsgenuin obecneynBaeT TennOBNAXHO-
CTHasa obpaboTka, B pe3ynbTaTe KOTOPON CKOPOCTb B3aMMOAENCTBUA LeMeHTa ¢ BOAOW Bo3pacTa-
eT 1 NPOYHOCTbL 6eToHa B HavanbHble CPOKM yBenuunBaeTcs. [IpOYHOCTb LLEMEHTHbIX U34enuin no-
cne nponapuBaHus B TedeHune 10...14 yaco gocturaet 70...80% mapo4HOMN.
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Mo ncteyeHn ykasaHHbIX CPOKOB BbINIEXUBAHUA UMM NOCMe nponapvBaHns nsgennsa oT-
aendaT oT nogaoHoB. OcBoboamuBLLMecs MOAAOHbI OYULLAKT OT OcTaTKoB 6eToHa, nocne 3Toro
OHW rOTOBbI ANS AarbHENLIEro Ncnonb3oBaHus.

[OTOBbIE KaMHW, HE Oonyckas CKamnblBaHUS KPOMOK, yKnagbiBatoT wTabensamm Ha TpaHc-
NMOPTUPOBOYHbIE MOAAOHbI. YAOOHbIV WwTabens nmeeT pa3amepbl npumepHo 1M x 1m x 1Mm. Hanpu-
Mep, CTEHOBbIE NYCTOTENbIE UMW MOSTHOTENbIE KaMHW yKrnaabiBatoT B 5...6 cnoes no 12 kamHen B
cnoe. Takue usgenusa, kak 6opalpHbIE KaMHW Npu yknagke B wtabenu He JOnyckaeTcs KnacTb
nnawms, T.K. NP1 3TOM HUXKHUE KaMHW JTOMAKOTCA NOA BECOM fexallunx Bbille.

YnoxeHHble Ha NoaaoHbl WTabenu roToBbiX U3A4enui OTNPAaBSIOT Ha 3aKPbITbIN CKNag unm
noA HaBec ANs farnbHenwero co3peBaHusa u Habopa OTMYCKHOM NPOYHOCTU B TedeHue 5...10 cy-
ToK. Bo Bpemsi BbinexvnBaHNsa Ha NOAAOHAX M NpU AarnbHerWeM XpaHeHnn Ha cknage Heobxoanmo
He JonyckaTb NpexAeBpeMeHHOro BbICbIXaHUA U3Jennii, KOTOpoe MOXEeT HabnogaTbcs neTom
nog AenCTBMEM NPSAMbBIX COSTHEYHbIX NyYEn UNN B BEOPEHHYIO CYXYHO NOrogay, 0Co6eHHO B panoHax
C cyxum knumatom. C aTon Lernbio M3genusa nepuogndeckn yBNaxHsIOT NyTEM YMEPEHHOMO Nnonu-
Ba MESIKO pacnblfieHHON BOA4OWN, HE JoMNycKasa pa3mbiBaHNA GETOHA U BbIMbIBAHUSA U3 HETO LIEMEH-
Ta. YBNaxHeHMe OCyLLeCTBNSAT TOMbKO MPU HanuuMmM cnefoB BbiCbixaHus. [pexaeBpeMeHHoe
BbICbIXaHNE MPMBOAUT K MPEKPaLLEHUIO peakumu rvapatauumn uemMeHTa us-3a oTCyTCTBUSA BOAbl B
BGeToHe U K pe3KOMY YMEHbLUEHWIO NPOYHOCTU U3LENus. YBRaXHeHne HauymHaloT He paHee 10 va-
COB C MOMEHTA N3rOTOBIEHMS M34ENUn N NpodormkatoT 4o Habopa 80% NpoYHOCTMW.

OTnpaBky nsgenui noTpedbuTento OCYLWECTBAIT HEe CHUMasi UX C TPaHCMOPTUPOBOYHbIX
NOAAOHOB.

8.5. OcobEeHHOCTUN M3roTOBMNEHUS OTAENbHbIX BUAOB U3OENUNA.

lNonHomernbie cmeHo8bIe KaMHU.

M3 Bcex nsgenuii, KoTopble MOryT M3roTaBnmMBaTbCcs Ha obopyaoBaHun «Pudpeny, npoums-
BOACTBO MOSMHOTENbIX KaMHEN sABndeTcs Hambonee nNpocTbiM M OCBaMBaeTCHd 3a MUHMMAanbHOEe
BpeMs. ITO 0ObACHAETCS TEM, YTO MaTpuua NOMHOTENbIX KAMHEN He nmeeT nyctotToobpasoBarte-
nen n nerko 3anonHsieTca 6eToHHOW cmecklo. K cmecn MoryT He nNpeabsaBnsTbCs Kakne-nmbo no-
BblLUEHHblE TpeboBaHMS: OHA MOXET MMETb OTHOCUTENBHO LUMPOKNE KonebaHus BRaXXHOCTU 1 Npu-
roTaBNMBaTbLCSA U3 HU3KOCOPTHOrO LIEMEHTa 1 3anonHutens gpakumen go 15 mm. OTcyTcTBue nyc-
TOT B KamMHe obecneunBaeT emy MOBbILEHHYH MPOYHOCTb B MPOLECCE BbINPECCOBKM M TpaHCMNop-
TUPOBKWN CbIpbIX KaMHEN, YTO MO3BOMSET AaXe onepaTopamM C MUHMMAalbHbIM OMbITOM Mosy4vaTb
KayecTBeHHble kaMHU. OTCyTCTBME NYCTOT obecneymBaeT KamMHSM MOBbILIEHHY NPOYHOCTb M MNO-
cne co3peBaHus, NO3TOMY Yy NokynaTenen peako BO3HUKAT NPEeTEH3UM K UX MPOYHOCTH

lMycmomernbie u nepe2opodoyHblie CMeHO8bIe KaMHU.

M3roTtoBneHme aTnmx KaMHEN TaKkKe He CMIOXHO W JIerK0O OCBOEHO BCEMM MOTpebuTensiMm
obopynoBaHua «Pudoen». Mo cpaBHEHMIO C MOMHOTENLIMU KaMHAMM MNycToTesnble TPebyloT He-
CKorbko ©onee TwaTenbHOro nogdopa cmecu no dpakumam. MakcumanbHbIn pasMep 3epeH Kpyn-
HoW ppakumm 6ETOHHOM CMEeCcU He AOMKeH npeBbiwaTh 1/3 MUHUMANbHON TOSMWWHBI CTEHKN KaMm-
HS.

TennoagpekmusHbie cmeHosblie kamHu rno TY 5835-008-34562005-2011.

OTN KaMHW U3rOTaBIMBAKOTCA TPEXCINONHBIMU: HAPYXKHbIN - JIMLEBON N BHYTPEHHUN - HECY-
LLKMM crnon KaMHAa u3 6etoHa. CpegHuin Cnon — TeNNOn3onALNOHHLINA BKNaabilw 13 NeHONONMNCTUPO-
na. JluueBor 1 Hecywmin cnou ceasaHbl Mexay cobor 3a cyeT 0cobon KOHCTPYKUMM Tenronsons-
LMOHHOrO BKMadplwa (Tuna «NacTOYKNH XBOCT»).

lMpouecc M3roToBneHne TPEXCNOMHbLIX CTEHOBLIX KAMHEW HEeCKOSIbKO OTfMyaeTcs OT npo-
Lilecca n3rotoBneHnst 0bblYHbIX CTEHOBBLIX KAMHEWN. M3roToBNeHNe Taknx kaMHen OCyLLEeCTBMAsIeTCS
B ABa 3Tana.

CHavana B MaTpuly TPEXCIOMHOrO CTEHOBOIO KaMHsi, 0 TOro, kak oHa byaeT onyleHa Ha
noaaoH, CHU3Y, BPYYHYKO YCTaHaBNMBAETCS TEMMOM30MALUNOHHBIN BKNagbiw. MonoxeHne Bknagbl-
La B MaTpuue CTporo onpeaeneHo n obecneynBaeTcs COBMELLEHNEM COOTBETCTBYIOLLMX AN1EMEH-
TOB Ma3 — BbICTYN Ha BKnagbiwe 1 maTtpuue. Bknagbilw OomkeH BXOAUTbL B MaTtpuuy MOTHO, HO
6e3 ycunui, BbiCTynaHme BKadbilla 3a HKHUIM cpes3 MaTpuLbl HE 4OMNYyCKaeTCs.

[anee npouecc dopMoOBaHUSA NOET Kak B OObIMHOM CTEHOBOM KaMHe C HEDObLUMM OTIK-
ynem. lMpn BbIMNOMHEHNN OKOHYATENBHOIO YNNMOTHEHUS, KOrga MyaHCOH MpMXnmaeT cMecb Heobxo-
OumMo cbpocuTb gaeneHue B rmgpouunuHgpe nyaHcona ¢ 5 MlMa go 1,0...1,5 Mla. C6poc gaene-
HWUsi NMPOU3BOAMTLCA BKIOYEHMEM ruapopacnpegenutensa 16 (puc. 4) npu HaxaTtum Ha neganb
BKItoYeHMs BnOpobnoka. [na aToro yctaHoBka AoSpkHa ObiTb ykOMnnekTtoBaHa Grokom cbpoca
OasneHus (onums).
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Mpwn N3roToBMNEHNN HA TaKOW YCTAHOBKE TPOTYapHOW MSAIUTKM UMM CTEHOBbLIX KaAMHEW BbICO-
KOM MPOYHOCTN HEOBXOOUMO OTKIHYUTL rmapopacnpegenntens copoca aasneHus. [ins aToro He-
00X0OUMO CHATb KONOAKY pasbemMa C afekTpoMarHuTta rmgpopacnpeienuTens u Ha ee MecTo yc-
TAHOBMWTb 3armnyLuky.

Hanblwe npouecc naeT B WTaTtHOM pexume. CrieayeT OTMETUTb, YTO FOTOBbIE KaMHW Cre-
OyeT TpaHCnopTMPOBaTb Ha NOAOOHAX C KEeCTKON huKcaumen TepMoycagoqHOM MAEHKON unu ne-
PEBA3KOM MONMNPOMNUIIEHOBOW UM CTaNbHON NEHTON NN ApYruM KpenneHnem, obecneynsatoLnum
HEeMNOABWXHOCTb M COXPaHHOCTb.

Kornombie 0651uy40804HbIE KaAMHU.

OTN KaMHW SBNAOTCA O4HUM U3 Ny4wnx obnmuoBO4YHbIX MaTepuanos. NMpy npaBunbHOM
N3roTOBNEHNM OHW MPUAAT 34aHUI0 UKW apyromy ob6nuuoBaHHOMY UMW OBBLEKTY OCOBY0 apxu-
TEKTYPHYIO BbIpa3uMTenbHOCTL U KpacoTy. M3rotoBrneHne kaMHen OCyLLEecTBRsieTCs B ABa dTana.
CHavana Ha Bubponpecce nuHUN hopMytoT 6ETOHHbIE 3aroTOBKM onpeaeneHHon gopmebl. Nocne
Habopa MPOYHOCTM 3aroTOBKMN pa3pybatoTcs Ha roTOBbLIE KAMHM C MOMOLLIbIO cneuunarnbHoro obopy-
AOBaHUA.

Mpy NpuroToBneHMM cmecu KpynHas dpakumnsa He OoShKHa npesblwaTtb 5 MM, 4To obecne-
4ynBaeT KaMHSAM Heo6XoaUMY0 OAHOPOAHOCTb, NAIOTHOCTb U CXOACTBO C NMPUPOAHBLIM KamMHeM. [ns
ynyylleHns uMmTaumm B CMecb LenecoobpasHo BBOAUTL KpacuTenu. Tak, 4ns uMmTaumm KpacHoro
rpaHuTa B CMeCb BBOAST KpacCHbIA UM po30BLIN Kpacutenb. KonnyecTBo kpacutensa otpadatbiBa-
eTca Ha obpasuax. CobniogeHne TOYHOW OO3UPOBKM KpacuTens OT OOHOro 3ameca CMecu K Apy-
romy He obsa3artenbHo. Jlydwmre pesynbTaTbl JOCTUralOTCA, KOraa KonmyecTBo Kpacutensa B O4HOM
3amece bepeTca MakcumarnbHbIM, a B criegyowem ymeHbliaeted B 1,5...2 pasa. 3atem konudecT-
BO Kpacutensa onatb 6epeTca MakcumanbHbIM U T.4. ATUM AocTuraeTcsa konebaHve useTa roToBbiX
KaMHel, CBOMCTBEHHOE NPUPOAHBLIM KaMHSM, U NepemeluvBaHne pasHbiX MO LUBETY KaMHEWN B Npo-
uecce nx paspybanus, wWrabenupoBaHUa NS OTNPaBKN 3aKasunky U knagku. B pesynbTarte Ha ro-
TOBOW CTE€HE KaMHW pas3HbIX LIBETOBbLIX OTTEHKOB OKa3blBalOTCSA Cry4yanHO nepemellaHHbIMU, YTO
AOMONMHUTENBLHO yKpalwaeT 06bekT. B cnyyae npurotoBneHnst noapsa HECKONbKUX 3aMeCOB CMECU
C OAMHAaKOBbIM KONMMYECTBOM KpacuTens Takoe nepemMeLllnBaHme KaMHen He JOCTUraeTcs.

Eopmoebie kamHu.

HecmoTps Ha npocTyio hopMy MaTpuLbl, NO3BOMSIOLLYIO OCYLECTBNATL ee ObICTpoe 3a-
NOfIHEHME CMECbIo, NPOM3BOACTBO GOPTOBLIX KaMHEN ABMSETCA OOHUM U3 CaMbIX COXHbIX. JTa
CMNOXHOCTb OBOBACHAETCS BbICOKMMW TpeboBaHUAMW K BHELIHEMY BMAY WU NPOYHOCTM B0OPTOBbIX
KamHen. [Ins UCKNoYeHUs TpeLLmH npy oopMOBaHUN 1 NOSTYYEHUS BLICOKOW MPOYHOCTU MOCne Co-
3peBaHMsa 6eToHa Npu U3roToBneHMn BOPTOBbIX KAMHEN HEO6XOOUMO MCMNONb30BaTb CMECh C TLa-
TenbHO nogobpaHHbIM OPaKLMOHHBIM COCTaBOM. [1OBbILLEHHOE COOEpPXKaHMe MblIeBuMaHON pak-
ummn, obnervaroLLen BbIMPECCOBKY M TPAHCNOPTUPOBKY ChIpbIX U3aenui, npu nponssoactee 6opTo-
BblX KAMHEN TaKkKe yBenvuMmBaeT KONM4ecTBO Bpaka u3-3a npununaHus cMecu K nyaHcoHy. Kpome
TOro, ANg Nofny4YeHus BHELWHEN NOBEPXHOCTUN YAOBMNETBOPUTENBHOIO KayectBa B OETOHHOM cMecn
OnNa 3TUX U3genuii HegoMnycTMMO NPUCYTCTBME YacTuL, 3anonHUTENS KpynHee 5 Mm.

Haunyywwre pesynbTatbl Npy U3roTOBNEHUN BOPTOBLIX KaMHEW AOCTUralnTCa Npy UCMOsb-
30BaHWM B Ka4eCTBe 3anofHUTENs necka.

TpomyapHas niaumka.

M3roTtoBneHne TpoTyapHOW NMIUTKU ABNAeTCcs Hanbonee OTBETCTBEHHLIM Cpeau BCEX M3-
OEenui, KoTopble MOryT Npou3BoAnTbCA Ha obopyaoBaHum «Pudpeny. Jlydwmm 3anonHutenem ans
N3roTOBMNEHNA NMAUTKMU ABNAETCA Necok. Hanuuune 3epeH kpynHee 3 MM HexenaTernbHO, T.K. OHU
BbI3bIBAIOT NOSIBNIEHNE HA BEPXHEN NOBEPXHOCTM NINTKM KPYMNHbLIX MOP U yrnyoneHun.

MnNnTKM MOryT OKpaluMBaTbCsa MyTEM BBEOEHUSI CBETOCTOMKUX KpacuTerien B OETOHHYHo
CMecCb BO BpeMs eé nepemelumBaHms. Konnyectso kpacutensa 3aBUCUT OT HaCbILLEHHOCTU LBETa U
COCTOSIHUA NMOCTaBKW Kpacutens.

8.6. McnblTaHne n3gennin n AoKyMeHTarnbHoe NoATBEPXKAEHNE UX KadeCcTBa.

oBOpPSt O NPOYHOCTU M3OENUA, Nonyvyaemblx Ha obopyaoBaHum «Puden» Heobxogmmo no-
HUMaTb, YTO 3TO OBOpPYyAOBaHME CAYKUT NULb COBEpLUEHHON onanybkon ana npugaHus 6eToHy
Heobxoanmon opmbl. MNMPOYHOCTb, MOPO30OCTOMKOCTb U Apyrne cBoncTea m3genuin Ha 90% 3aBu-
CAT OT TOro, Kakon ©6eTOH MCMOoNb30BaH A5 UX NPUroTOBEHUs. BbicokonpoyHbii 6eTOH ¢ BO3Ay-
XOBOBMeKawLwmMmn gobaskaMmm obGeCcneynT BbICOKYD MPOYHOCTb M MOPO3OCTOMKOCTb MU3Aenun u
HaobopoT, OETOH M3 CTaporo LemMeHTa 1 rPA3HOro MENKOro 3anonHUTens obyCnoBUT HU3KOE Kade-
CTBO M3OENUIN HE3ABUCUMO OT KOHCTPYKLUUN NMUHUN.



45

OBBHEKTMBHYIO MHOPMaLMIO O OENCTBUTENbHbIX XapakTepucTukax MU3genui MoryT AaTb
TONMbKO UCMbITAHUA, KOTOPblE OCYLLECTBNAT flabopaTopum UCMbITAHUA CTPOUTENBbHBLIX MaTepua-
NnoB Npu GETOHHbIX Y3Max 1 3aBofax UNn Apyrne yupexaeHus, MMeroLmne TEXHNYECKne BO3MOXHO-
CTM U NOMHOMOYUA ANS NPOBEAEHUSA UCNbITaHWU. [lonyyYeHHble B pe3ynbTate UCnbITaHuin ouum-
anbHble JOKYMEHTbI O MPOYHOCTU, MOPO3OCTONKOCTU, YPOBHE MOrMOLEHNS Bnarv u Apyrnx xapak-
TEPUCTUKAxX M3OEenuin No3BONSOT M3rOTOBMTENIO rapaHTMPOBATbL KAa4eCTBO peann3yemMon Mnpoayk-
LN, a NnoTpebuTento Ha OCHOBAHMM 3TUX JOKYMEHTOB pacCYnTbiBaTh 3TAXHOCTb 34aHWUMN, TOSNLUHY
CTeH, Heo6XO0aNUMOCTb MX BRaro u Tennom3onsaunm.

TexHunyeckne TpeboBaHNS K OTKIIOHEHUIO pa3MepoB CTEHOBbIX KaMHEWN, UX BHELUHEMY BU-
4y, HanMumio NSATEH, PakoBMH M HannbIBOB, TpeOOBaHMSA K OTNYCKHOW NPOYHOCTU, NpaBuna npuem-
Kn, BCe Heobxoanmble BUAbl U METOAbI UCMbITaHUIN, TPEOGOBaAHUA K MAapKUPOBKE, XpaHEHWUIO, TPaHC-
NMOPTUPOBAHMIO KaMHEN U rapaHTum mnarotoemutens onucarHol B FOCT 6133-99 “KaMHu 6eTOHHbIe
CTeHOBbIe”, KOTOpbIN ABMSETCA OCHOBHbIM PYKOBOASLUMM OOKYMEHTaM ANs U3roTOBUTENS KaMm-
Hewn.

CopepxaHue 1 nopsgok OPOPMIIEHNS AOKYMEHTa O KayeCTBe CTPOUTENbHbIX U3genuin
onucaxbl B FOCT 13015.3-81 “KoHCTpyKLUMKM 1 n3aenusa 6eToHHbIe U Xene306eToOHHbIe coop-
Hble. [loKyMeHT O KayecTBe”.

TpeboBaHuna Kk TpoTyapHol nnmtke onucaHbl B FTOCT 17608-91 “Mnutbl 6€TOHHbIE TpO-
TyapHble” n TY 5746-034-36913928-97.

TpeboBaHuna Kk 6opToBbIM KamHAM onncaHbl B FOCT 6665-91 “KamHu 6GeTOHHbIe 1 Xene-
306eTOHHbIe GopTOBbLIE”.

TpeboBaHNA K TPEXCIOMHbLIM CTEHOBLIM KaMHsIM onncaHbl B TY 5835-008-34562005-2011
KamHu TpexcnonHble CTeHOBbIe.

*Ona cnpaBku: HIMO «WHTepnpubop», 454045, Poccus, r. YenabuHck, yn. TepHononb-
ckasi, 6. Ten/dakc. (351) 729-88-85; 245-09-69; 245-09-70; 245-09-71; 245-09-72;

E-mail: info@interpribor.ru; /http://www.interpribor.ru.

MpencrasutensctBo B Mockee: HUMXKB, 109428, Poccus, r. Mockea, yn. 2-9 VIHCTUTYT-
ckas, a.6, kop. 2. Ten./dakc: (495) 174-75-13; (495) 789-28-50.
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[MpunoxeHue 2
9. Pexxumbl OpMOBaHNSA TPOTYapHOW MIANTKN U CTEHOBOIO KaMHS No-
AobpaHHble 3KCNepMMeHTanbHO Ha 3aBoe M3roToBuTENeE.

1. CoctaB 060pyaoBaHust n 06CcnyxmnBatoLLnin NepcoHarn.

PabGoTbl Mo onpeneneHnto pexxmmoB hopMoOBaHUSA NpoBoaMnMChb Ha yctaHoBke « KOHOOP-
1-90-Tb» cocTtoswen n3 cmecutenst oobemom 90 N, TpaHcnopTepa AN nogadvn 6eTOHHON cMecu
B ByHKep, ByHKkepa, Bubponpecca, NOAO0HOB U CTENNaxen.

O6cnyxuBarowmn nepcoHan: o4vH onepaTtop BMbponpecca u onepaTop cMecuTens.

2. CbIpbé.

B kauecTtBe cbipbsa AN NpoM3BOACTBA TPOTYapHOW MAUTKM U CTEHOBOrO KaMHsi MCMOJSb30-
BanoCb MECTHOE CbIPbE, a UMEHHO:

2.1. Cesasytollee - nopTnaHg uemeHt mapkm 400 - ML 400-00 MOCT 10178-85 npounssoga-
ctBa 3A0 «Apx u Ctpown» r. KopknHo, YenabuHckon obn.

2.2. 3anonHuTenb — necok, moaynb kpynHoctn 2,5 NOCT 8736-93 npoussogctea 3A0
«'mgpomexannsaumsy», r. Mnacc, HenabuHckon obn.

2.3. 3anonHuTtene — necyaHo-webeHoyHaa cmeck (otceB) no MOCT 25607-94, cogepxa-
HWe nbineBnaHbIX YacTtuy o 20%, npomsBoacTBa XpebToBCKuiA LWebeHo4YHbIM 3aBoa, Noc. XpeberT,
YenabuHckon obn.

2.4. CoctaB 6eTOHHON cMecn Anga npousBoacTea TpotyapHon nnntkm no FOCT 17608-91

Konnyectso KOMMNOHEHTOB Ha KonuyecTBo KOMMOHEHTOB Ha
KomMnoHeHTbl cmecu 3 .
1M° YNNOTHEHHOW CMECH, Kr O[VH 3aMec, Kr
LlemeHT 500 35
lNecok 1600 112
Pasxxumxutens C3 1,2 0,08
Bopa 130 10

2.5. CocTtaB BeTOHHOM CcMecKn aAns Npou3BoACcTBa kaMHA cteHoBoro no FOCT6133-99
KonnyectBo KOMMNOHEHTOB Ha KonnyectBo KOMMNOHEHTOB Ha

KoMnoHeHTbI cmecu

1M YNIIOTHEHHON CMEeCH, Kr OJVH 3aMec, Kr
LlemeHT 320 24
lNecok 700 55
OTceB 830 70
Bona 95 7

2.6. CoctaB 6eTOHHOM CMecu AN Npou3BOACTBA KaMHSI CTEHOBOro TpexcrnomHoro no TY
5835-008-34562005-2011

KonunyectBo KOMMNOHEHTOB Ha | KonnMyecTBO KOMMNOHEHTOB Ha

KomMnoHeHTbI cmecun 3 o
1M’ YNIOTHEHHOW CMecH, Kr OOVH 3aMec, Kr
LlemeHT 390 30
Mecok 1000 48
Otces 950 72
Bopa 115 9
[MeHononucTupon

3. Unknorpamma pabotbl Bu6ponpecca yctaHoBkn «KOHOOP-1-90-Thy.

MpodomKUTENBHOCTL Onepauuu, ¢
Ne HanmeHoBaHWe TexXHOorm4yeckom one- - TpexcnonHbIn
TpoTyapHas CteHoBou .
n/n pauuu CTEHOBOW Ka-
nnuTka KameHb
MEHb
1 YCcTaHOBKa BKragpllla B MaTtpuuy - - 10
2 YcTaHoBKa noggaoHa Ha Bubponpecc. 6 6 6
3 [MepemellieHne maTpuLbl HA NOAA0H. 2 2 2
4 3arpyska cmecu 13 GyHkepa Ha apTyk 8 10 10
MaTpuubl.
5 BaaTtune B pykn ckpebka n nepemete- > 2 >
HWe ero Ha cMecb hbapTyka.
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BkntoyeHne Bnbpobrioka u 3anonHeHue
MaTpuLbl CMECbIO, pa3paBHMBaHWE ee
CKpeOKoM.

10

[ononHuTtensHoe pa3paBHUBaHne cMme-
Cu cKpebKkom NS yoaneHus KpynHbIX
dpakumin 3anonHNTENS N3 BEPXHErO
cnos nsgenus.

MNepemelleHne U3NULWKOB CMecK ckpeb
KOM M3 30Hbl (hOPMOBaHUS Ha PapTyK
mMaTpuLbl.

YcTaHoBKa ckpebka B AexXypHoe noso-
XeHue

10

MepemelleHne nyaHcoHa 4O BEPXHEro
cpesa MaTpuubl

11

BkntoyeHve BuGpaTopa 1 npeccoBaHne
n3nenus B pasmep

12

MepemelleHne MaTpuLpbl 4O YNOPOB Ha
ryaHcoHe

13

MNepemelyeHne MaTpuLbl U MyaHCOHa B
NONOXXeHNe «Hag U3nenvemy.

14

MNMepemelleHne nogaoHa ¢ U3genusamm
13 30HblI POPMOBaHWNS Ha PONbraHr

15a

MepemelleHre nogaoHa ¢ n3genuamm
Ha cTennax (oguH onepartop)

11

156*

MNMepemelleHre nogaoHa ¢ U3gennuamm
Ha cTennax (onepartop nc Nogcoo-
HbI pabo4nin)

16

16

158*

MNepemellyeHne nonynogaoHa ¢ KaMmHeM
Ha cTennax (oguH oneparop)

20"

15r*

lMoBTOpeHue onepauum 158 ons BTOpO-
ro KamHs

20*

O6was npoAoKNMTENBHOCTbL LKA

56

64 (88%)

73

¥ - napamMeTpbl B Cllyd4ae UCnosfib3oBaHUA OBYX NnofynoagoHOB npu (bOpMOBaHI/II/I CTEHOBbIX KAMHEMN.

CocTaB 6eTOHHON CMecu U pexumbl POPMOBaHNSA NPUBEAEHbI B Ka4YecTBe npumepa U Mo-
ryT U3MEHATLCS B LUMPOKUX Mpeaernax B 3aBMCMMOCTM OT Buaa usgenus, ero hopmbl U UCNOMb-
3yEeMOro Cblpbsi.

4. Linknorpamma pabotbl cMecutens yctaHoBkn «KKOHOOP-1-90-Th».

MpoJomKMTEeNsLHOCTL onepauuu, ¢ Mpum.
Ne HanmeHoBaHWe TEXHONOrMYeckon one- Mpwn cbopmoske | lNpu hopmoBs-
n/n pauun TpOTyapHOM Ke CTEHOBOrO
NANTKN KaMHs
3arpyska 3anonHuTens B cMecuTenb fo-
1 |nartom (necok Ana TpoTyapHOW NANTKU 1 67 72
NecoK NJIKC OTCEB 4S9 CTEHOBOrO KaMHs)
2 | BknroyeHune cmecutens - -
3 |3arpyska uemeHTa Begpamm 20 18
4 |lMpepBapuTenbHoe nepemelunBaHne 25 25
lMogayva BoAbl B CMeCUTESNbHYIO KaMepy
5 |(n3 BogonpoBoaa Yepes KONIeKTop Ha 15 12
KpbILLKe)
6 | OkoH4aTenbHOE nepemMellBaHme CMecu 23 23
7 Bblrp_yska CMecu Ha TpaHcrnopTep v noga- 25 o5
ya eé B ByHKep
O6Las NpoaomKUTENBHOCTL LMKNa 175 175
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S O
= Né) Mos. ObosHaueHue HaumeHobaHue Kon. Mpum.
&
JlokyMeHmMauus
A4 PC—2 50.00.000 Cb CbopouHbl yepmex
CbopouHble eguHUUb
A4 PC—2 50.01.000 BokobuHa 2
A4 2 |PC=2 50.02.000 [lonepeyuHa 4
CmaHgapmHble u3genus
) Bonm M8x20.58.019 16
FOCT 7798-70
7 [atika M8.5.019 16
[[OCT 5915—7/0
9 Watba 8.019 16
FOCT 11371—-78
PC—2 50.00.000
Vam.JJluem | N gokym. Mognuco | Jama
Paspab. | CeMeHHuUkoB 02.10 Jlum. Jluecm Nlucmob
Mpob. | 1
Cmennax
H. koHMp. cmpoumexHuka
Ym®.
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&
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A4 1 |PC=2 50.01.001 Cmoika 1
— 2 |PC=2 50.01.001-01 Cmouka 1
bY 5 |PC=2 50.01.002 [Monka 10 [ 2,54 ke
Yeonok 35x32x4/Cmanb 20
1330_9
PC—2 50.01.000
Mam.|JTucm] N'gokym, llognuco | lama
Paspab. | CeMeHHuUKoB 02.10 Jlum. Jluem | JlucmoB
[poB. ‘ ‘ 1
bokoBuHa
H.koHmp. cmpoumexHuka
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1. *Pasmepor gnasa cnpaBok
2. CBapHbie wbub na [OCT 14771—7/6.

3. [lokpomue @ epyHmobka AK—069, oguH caod; amMainb

1-0J3 7]

HL—132, gBa csog. LBem nokpoimus — cepsll.

4. Yepmex coombemcmbyem uvepmexy V—0/ 00.020 Cb

36*

S [o
§ é [lo3. ObosHayeHue HaumeHobaHue Koalllpumedarue
Jlemanu
bY 1 |PC=250.02.001 Cmaxka
Yeonok 32x32x4, Cmanp 3...20
L=528_; MM
A4 2 |PC-2 50.02.002 DnarHey

FPC—250.02.000ChH

Jlum, | Macca | Macwmab
Vam| Jluem| N gorym. | [Togn. | flama
Paspab. |CemeHHukoB 02,10 ﬂOﬂ@p@WUHO 7, 7|7 2, 5
[1pot CbopoyHbll 4epmex
[ KOHmMP. Juem | Jlucmob 1
H. koHmp) cmpoumexHuka
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1.*Pasmep gaa cnpabok
2.0cmpbie kpomku npumynumsb RO, 3...0, 7 Mm.

Rz7<0/
)

OK—340 34.00.005

Jlum. | Macca | Macwmab

Ymé.

Usm) Sluem| N gokym. | lNogn. | ama

Paspa6. |Jlo6aro8 Il 06.11. Sawuma géepub/ 0,6/ 1:2

[poé. lMopowuH

T. koHmp.| Burozpago8 Sluem | JlucmoB 1
4 [OCT 19903—74 -

H. koHmp Jlucm 50 TOCT 1050—88 cmpoumexHuka
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