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BBEJAEHUE

Hacrosiee yueOHOe mocoOue pa3paboTaHO B COOTBETCTBUM C Y4EOHBIM
IJIAHOM W TPOTPaAMMOM TUCIUIIINHBI « TeXHOnorust 3amoyiHUTeNel OeToHa» |
MpEeIHA3HAYCHO [Jisi CTYACHTOB OYHOM (opmMbl OOydYeHHsS MO HAMNpPaBICHUIO
08.03.01 «CtpoutenbcTBo», AMCHMIUIMHA OTHOCHUTCS K IUKIY NMpodhecCUuOHaTb-
HBIX JTUCIUIUINH.

B yueO6HOM mocoOum paccMOTpEHBI CIIEAYIONIUE BOMPOCHI: KIaCCU(PUKALINS
3aMOJTHUTEIIEH, OPTaHU3alNs TEXHUYECKOTO KOHTPOJIS KaueCcTBa MPOU3BOJICTBA 3a-
MOJITHUTEJIEN, OCHOBBI TEXHOJOTHHU MPOU3BOJICTBA M AKCIEPTU3bI KAa4eCTBa 3aIoJ-
HUTEJEeH, 0COOEHHOCTH OIEHKH MapaMeTpOB KauecTBa B COOTBETCTBHH C TpeOOBa-
HUSIMU POCCHICKUX U MEXKTyHApPOJIHBIX HOPMATUBHBIX IOKYMEHTOB.

B Hacrosiiee Bpemsi 6€3 UCIOJIb30BAaHUS 3aMOTHUTENECH HE MOXKET U3TrOTaB-
JIMBAThCA HU OJIMH KOMITO3UITMOHHBIA MaTepuai. TakuMm o0pa3oM, HMEHHO 3TU Ma-
TepUalibl OTHOCSATCA K KaTerOpUU BaKHEUITUX BHUJIOB MPOAYKIIMU HAPOJIHOTO XO-
3SICTBA, OOBEM BBIMYCKA M KAYECTBO KOTOPBIX OMPEIEIISIET BO MHOTOM SKOHOMHU-
YECKUU MOTEHIIHAJ CTPAHbl U YPOBEHb TEXHUYECKOTO MPOrpeECca B HEM.

N3yuenne TEXHONOTrMM IPOU3BOACTBA 3AIOJHUTENICEH HMMEET CBOEH LIENBIO
YCTaHOBUTH, KaK BIUSIOT OT/IEIbHBIC TEXHOJOTUUYECKHUE Oonepaluu Ha GpopmupoBa-
HUE KayeCTBa MPOAYKIIMH, KaK U3MEHSIOTCSI CBOMCTBA UCXOJHBIX MaTEpHaJIOB B 3a-
BUCHUMOCTH OT PEXUMOB 00pabOTKH, Kakue AePEKThl MOTYT BO3HUKHYTH MIPH
HapyIICHUU TEXHOJIOTUHU MIPOU3BOJICTBA, KAKHUE UMEIOTCS BO3MOXKHOCTH YIyUIlICHUS
KauecTBa MPOIYKIMU U €€ aCCOPTUMEHTA MPU MCIOJIb30BAHUHA HOBEUILIEH TEXHOJIO-
MU U NIEPEIOBOM TEXHUKH. ISl OCYIIECTBIEHUS MTOCIEIHEN 3a0a4l TEXHOJIOT JI0JI-
’KE€H OBITh BOOPYXEH 3HAHUSIMU O COBPEMEHHOM TEXHHUYECKOM YPOBHE ITPOMBIIILICH-
HOCTH, €€ BO3MOYKHOCTSIX.

Jlucruruinaa OJIM3KO COMIPUKACAeTCsl ¢ MaTEpUATIOBEACHHEM, KOTOPOE 3a-
HUMAETCSl U3yYEHUEM CTPOCHUSI U CBOMCTB MaTepuaioB. [Ipu 3ToM OCHOBHOE BHU-
MaHUE B MaTepHAJIOBEICHUU OOpaIaeTcsi Ha WCCIEJOBAHUE TEXHOJIOTMUYECKUX
CBOMCTB MATE€pUAJIOB C LIEJbIO YCTAHOBJIEHUS BO3MOXKHBIX BO3JICMCTBUN Ha HUX B

MPOILIeCCe TEXHOJIOTHYECKON 00paboTKu.



1. O0mue cBeaeHusa

3anoJHUTEJIM — MPUPOHBIC WM MCKYCCTBEHHBIC MaTepHalibl OINpe/eIeH-
HOTO 3€pHOBOTO COCTaBa, KOTOPHIE B PAIlMOHAIBHO COCTABJICHHOW CMECH B COYe-
TaHUM C BSDKYIIMM BEIIECTBOM OOpa3zyroT 0eToH wiu pacTBop. OHU 3aHUMAIOT B
oetone 10 80-90 % oO1iero oobeMa, oka3bpiBasg OOJIBIIOE BIIMSAHUE HA TEXHOJIOTH-
YECKHE CBOMCTBA OETOHHON CMECH M Ha KavyecTBO 3aTBepieBIinero 6etona. Ctou-
MOCTh 3anonuuTeiieii nocturaet 30 — 50 % cTromMocTH OSTOHHBIX U JKeJIE300€TOH-
HBIX KOHCTPYKIMH, a HHOT/AA U OoJiee.

PanmonansHOE NMpUMEHEHWE 3alOTHUTENICH MO3BOJISET YMEHBIIUTHh PacXoJ
BSDKYIIETO, CHU3UTH YCAJIKy IIEMEHTHBIX OCTOHOB, YBEIMYHUTH 32 CUET IMPUMEHEHHUS
BBICOKOTIPOYHBIX 3aMOJTHUTENCH MPOYHOCTh U MOJTYJIb YIIPYTOCTH O€TOHA, CHU3HTH
IJIOTHOCTH O€TOHA M €ro TeIJIONPOBOIHOCTh UCMOJIB3Ysl JIETKUE MOPUCTHIC 3aroJI-
HUTEJIU, POU3BOJIUTH CIICIIMaIbHbIE OETOHBI HA 0CO00 TSHKENBIX U THAPATHBIX 3a-
TIOJTHUTEIISAX JIJIs1 HAJC)KHOW 3aIUThI OT TPOHUKAIOIIEH paIhaIliy.

B cootBercTBuu ¢ TpedoBanusmMu ['OCT 25137 3anmoaHuTenu KiacCupuIim-
PYIOT TIO TIPOUCXOXKJICHUIO, KPYIMHOCTH 3epeH, ¢GopMe 3epeH W IUIOTHOCTH. B
0000IIIECHHOM BHJIC TOAPA3/SICHNE 3allOTHUTEICH Ha pa3sHOBUIHOCTH B COOTBET-

CTBUU C ITOU Ki1accuukalyen mpeacTaBieHo Ha pucyHke 1.

Mo xapaktepy doopmMbl 3epeH pasnuyaroT:

— 3aIOJIHATEIH, UMEIONIHE YIII0BaTyI0, MIEPOXOBaTYI0 (OPMY 3epeH,
MOJTy9aeMbIe ITyTeM JPOOJICHUS TOPHBIX ITOPOJI, TPaBUS WU UCKYC-
CTBEHHBIX MaTepHaJioB (IIIeOCHB, TTIECOK M3 OTCEBOB JIPOOJICHHMS, ar-
JIOTIOPUT U JIp.);

— 3aIOJIHATEIH, UMEIOIIHE OKPYIIYI0 opMy 3epeH (TpaBuit, mpupo-

HBIN MECOK U JIp.).



PasHoBmgHoOCTH 3a

nonxHuTenen

Mo npoucxooeHuro

o KpynHocmu 3epeH

Mo popme 3epeH

o nnomHocmu 3epeH

o xapakmepy

obpabomku
MnotHbie
- MpupoaHble =l Mesikue (0,16-5 mm) - Yrnosatble - - CopToBble
(p,>2000 Kr/m3)
- OpraHuyeckue MpupoaHbIi Necok =g [Ip06/1€HbIN Necok - MpupoaHbie g OpaKUMOHMPOBAHHDIE
el  HeopraHuyeckue el KpynHbie (5-70 mm) — LLle6beHb W3 orxonos — OboralleHHble
NPOMbILUNEHHOCTU
Mopwuctble
- WUcKyccTBEeHHble - LllebeHb — Okpyrnble P PApoBbie
(p,<2000 Kr/m3)
et |13 NPUPOAHOTO CbIPbA — [paBuit =l [TpUpOAHLII NECOK - NpupogHbie
g |13 BTOPUYHOIO CbIPbA — [paBuit - WUcKyccTBEeHHbIE
M3 npombILLNEHHbIX
=

0TX0408B

__] Bes pononHutenshoit
nepepaboTku

C apobnexHvem n

paccesom

U3 oTxopoB
NPOMbILINEHHOCTN

Pucynok 1 - Knaccuduxkanus 3anoaHureneit

dopMma 3epeH 3aloJHUTENS BIMSIET, MPEXKIE BCErO, Ha YH00OyKiIaabIiBae-

MOCTh O€TOHHOM M pacTBOpHOU cMecu. [lnacTuHuYaTkie, yaJIMHEHHbIE (JIEIIaIHbIE)
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3€pHA 3aMOJHUTENS YKIQJAbIBAIOTCS B CTPOI0 OPUEHTUPOBAHHOM, TOPU30HTATILHOM
MOJIO’KEHUHU. DTO JIeTIaeT CTPYKTYypy OE€TOHA HEOJHOPOAHOM, a €ro CBOWCTBA - HE-
OJIMHAKOBBIMU (aHM30TPOIHBIMH) B pa3HbIX HampasieHusX. [loaTomy conepkanue

3epeH JIemaaHoi (OpMBbI OTPAaHUYMBACTCS CTAHAPTAMH.

3epHOBOM COCTAB 3aMOJIHUTENEH OINPEIETSAIOT MO Pe3yJbTaraM MpOCEUBa-
HUs TPOOBI Yepe3 CTaHIapTHBIA HaOOp, BKItoUaromuii B cedst 10 cut ¢ oTBepCTHU-
amu 80(70), 40, 20, 10, 5, 2,5, 1,25, 0,63, 0,315 u 0,16 mm. I'panuna pasnena
MEXIy KPYIMHBIM U MEJIKUM 3aroJHUTEIEM MPOXOAUT 1o 3epHy 5 MMm. [Ipu mabo-
PaTOPHOM pacceBe MPOObI 3aMOJHUTENS HA CUTaX MEXIY ABYMS COCEIHUMHU CUTA-
mu, Hanpumep 10 u 20 mm wim 1,25 u 2,5 Mm, 3amepxarcs 3epHa pa3auyHON
KPYIHOCTH B YKa3aHHBIX Mpejeiax, YTO COCTABISET COOTBETCTBEHHO (paKIvio
10...20mm wm dppaxuuio 1,25...2,5 mm. Hepenko 3epHOBOIM COCTaB 3alOJHUTEIIS

Ha3bIBA1OT (bpaKHHOHHBIM.

@paKkUMOHHBIM COCTaB SIBJISECTCS HEINPEPBIBHBIM, €CIU COHEPHKATCS BCE
bpakuuu, Ha KOTOpBbIE PACCEMBAETCS 3alOJHUTEIb C MOMOUIBIO CTAHIAPTHOIO
HaOopa cuT. OpaKkIMOHHBIA COCTaB — MPEPHIBUCTHIN, €CIIM B 3aMOJIHUTENIE OTCYT-

CTBYET OJIHA WM JIBe (hpaKIuu.

3anoJIHUTENH MOJIPA3ICIAIOTCA 110 KPYITHOCTH Ha MEJIKUE (necok) C pa3Me-
pom 3epHa 0,16-5 MM u KpyIHbIe (epasutl uiu webensv) ¢ pazmepom 3epen 5-80(70)
MM. [Ipn OeTOHMPOBAHMHM MACCHUBHBIX KOHCTPYKIIMH TNPUMEHSIOT IICOCHb WIIH

rpaBuid KpyMmHOCTHIO 40 150 mm.

Ilo nmpoucxoKaAeHNI0 3aNI0JIHUTENTN MOAPA3ACIISAIOT Ha TPU OCHOBHbBIE TPYII-
TbI:
— IIPUPOHBIE;
— UCKYCCTBEHHBIE;
— U3 OTXOJIOB MPOMBIIIJIEHHOCTH.
[TpuponHbIe 3aNI0JHUTENN MOTYT OBITh OPraHUYECKOIO0 U HEOPIaHUYECKOTO

IMPOUCXOKICHHA.
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Heopeanuueckue mpupOIHBIEC 3aMOJHUTENN MPEACTABIAIOT COOON MaTepHa-
JbI, KOTOPBIE TOTYYaloT 06€3 U3MEHEHHs] UX XUMUYECKOro U ()a30BOro cocTtaBa H
XapaKTepu3yeMble MPOUCXOXKICHUEM U MeTporpadhuuecKuM HAaMMEHOBAHUEM TOP-
HBIX ITOPOJI U3 KOTOPBIX OHU 00pa3oBaHbl. K TaKMM 3alOJHUTENSIM OTHOCATCS pa3-
HOBUHOCTH, TIOJIy4aeMble MyTeM JIpoOJICHUSI U pacceBa TOPHBIX MOPOJ (TpaHuTa,
nuabasza, TMOpUTA, U3BECTHIKA, BYJKAHUYECKOTO Tyda, MemM3bl, KBapluTa, Mpamo-
pa) WK TOJIbKO pacceBa (TpaBuil, KBapIEBbIN MTECOK).
MuHepanoruyeckuii CocTaB 3allOJIHUTENIEH OIIEHUBAIOT C TOMOIIBIO TIeTporpadu-
YECKOM XapaKTEPUCTHKH, KOTOpasl BKIIOYAET: HAUMEHOBAHUE U MPOUCXOKICHHUE
TOPHOM MOPOABI, OLEHKY TPEIIMHOCTOMKOCTH U CTEIICHH BHIPABHUBAHUS, JAHHBIE
O HAIMYUH BPEAHBIX IPUMECEN, paIMallMOHHO — TUTHEHUYECKYIO OLICHKY U Ap.

Opeanuyeckue 3aTI0JHATEIN MPEACTABISIIOT COOOM OTXO/IbI 3arOTOBKH U TI€-
pepaboTKu JIpeBEeCUHbI (OMUIIKHU, CTPY>KKH, JPEBECHBIC BOJOKHA M JIP.); OTXOJbI
nepepadoTKU CEIbCKOXO03SUCTBEHHON MPOIYKIIMHU (CTEOIM Kamblilia, XJIOMYaTHUKA,
Jy3ra CeMeYeK, BOJOKHA JIbHAHBIX U KOHOIUISIHBIX KYJBTYp H T.J.); OTXOJbI U IPO-
JYKTHI TPOMBIIUICHHOCTH TIOJIMMEPHBIX MaTEPHUANIOB (TUIACTUKH, MTOJIMMEPHBIE BO-
JIOKHA, YacTHIbl pe3uHbl U Jp.). Ha OocHOBe 3THX 3amoJIHUTENEH BBITYCKAIOTCS
pa3Ho00Opa3HbIe BUIbI CTPOUTENLHBIX MAaTEPUAIIOB, IEMEHTHBIA PUOpOIUT (3a1moi-
HUTEJb — JAPEBECHAS MIEPCTh), MOJIUMEPOETOH (3alOTHUTENb — HU3KOMOJIEKYJISIP-
HBIN TTOJIMATUIICH).

HckyccTBeHHBbIE 3aNI0JHUTEIH MPEICTABISIOT OOJIBIION KIIacC MaTepua-
JIOB, MOJYYa€MbIX M3 MPUPOAHOIO CHIPbsi U OTXOJIOB MPOMBIIICHHOCTH MyTEM
TepMUYECKON wiM MHOM 00paboTku. K HUM OTHOCATCA Kepam3uT (00XKHUT €O
BCIIYYMBAHWEM TJIMHUCTOTO CBIPbS), IIUIAKOBas mem3a (Topu3aius paciliaBoOB
[IUTAKOB), O€300KUTOBBIN 30JIbHBIN TpaBuil (THAPATALIMOHHOE TBEPJCHHUE TPaHYI
U3 MOJITOTOBJICHHON CMECH 30JIbl M BSDKYILETO), arjonopuT (0OKHUT 10 CTIEKaHMS
TOIUIMBOCOAEPKAIIUX [1E€CUAHO-TIMHUCTBIX CMECEN ).

3anosHUTE M MOJyYaeMble U3 OTXO0B NPOMBIIIJIEHHOCTH TPOU3BOMST

0€3 U3MEHEHUSI UX XUMHUYECKOr0 cOCcTaBa. B 3Ty rpymiy BXOAAT Kak IUIOTHBIN, TaK
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U TIOPHUCTHIC MEeOEHbh | MEeCOK M3 METALTYPrUYE€CKUX M TOTUTMBHBIX MIJIAKOB, 30JIbI
TOC, 30701LIaKOBBIE CMECH, KUPITUYHBIN OOH.

B mocnenHee BpeMs B MOATPYINTY JAHHOW TPYMIIBI 3aIIOJIHUTEICH BBIICIISA-
I0TCS, TaK HAa3bIBAEMbIC, «BTOPUYHBIC 3AMOJHUTEIN», KOTOPHIE TPEICTABIISIOT CO-
0ol MaTepHalIbl, BBIACIIIEMbIC U3 OTCIY)KUBIIHUX CBOM CPOK AKCILTyaTalliu OETOH-
HBIX, JKEJIC300CTOHHBIX W KIJIAJIOYHBIX KOHCTPYKIMH. JlaHHOE HampaBJICHHE SBJISI-
€TCSl BEChbMa aKTyaJIbHBIM C TOYKU 3PEHUS PECypcocOepeKeHHS TPHUPOTHBIX 3ara-
COB M YTHJIM3AIIMH MTPOMBIIUICHHBIX OTXOJIOB.

CxeMa yCTaHOBKH I10 TIepepadOTKe HEKOHIUIIMOHHBIX OCTOHHBIX U JKEJIe30-

OCTOHHBIX M3/CJINN Mpe/ICTaBICHA HA PUCYHKE 4.

Pucynok 2 - YcranoBka 1o nepepadoTke HEKOHIUITMOHHBIX JKeJIe300€ TOHHBIX
u3JIeTnil 1 0ETOHHBIX OTXOJ0B MPOU3BOJICTRA!
1- ruapaBIMYECKUil PHIYAKHBIN Mpecc; 2 - KOJOCHUKOBBIA CTOJ; 3 - MPUEMHBIN
Oynkep; 4 - KOHBeilep JIGHTOYHBIM, 5 - nOpoOWiKa IIeKoBas; S5 - Oykkepa-
MaKOMHTEIN

OnHuM U3 BaKHBIX IMOKa3aTelied KayecTBa 3aIllOJHUTEIEH SABISIETCS IUIOT-
HOCTh X 3€peH (p;). [lo aToMy npu3HaKy OHU MOJPA3EISIOTCA Ha: NIOmMHble, CO
cpeHeil MIOTHOCTBIO cBbime 2000 Kr/M°, MpeaHa3HAYaeMBbIe TS TSOKEIBIX (0ObIU-
HBIX) OETOHOB; U nopucmele (e2Kue), AMEIOIINE TOPUCTYIO CTPYKTYPY 3€PEH C P,
meree 2000 kr/m° (06braH0 1600...400 Kr/M°), M IpenHA3HAYAEMBIC [T UCTIOb-
30BaHUs B JIETKMX O0€TOHAX WJIM B KQUECTBE TEIJIOM3OJISIIMOHHOIO MaTepuaia.

KnaccudukannoHHoM XapakTEPUCTHKON MOXKET CITYy>KUTh HACHINMHAS IJIOT-
HOCTDb 3aMoJIHUTeNel, KOTOpas JJIsl KPYITHBIX MOPUCTHIX 3aMOJHUTENICH HE JTO0JIK-
Ha mpeBbimaTh 1200 kr/M°, a Iist MOPHUCTHIX MeckoB — 1400 kr/m°.

[To xapakTepy 00padOTKM 3aNIOJIHUTENN NOAPA3ACISIOTCS HA COpmosbie, OJIBEP-

raBaIrMcCs paCcCCMBaHUIO, I/Ip}ZOOGble, HC IMOABCPraromuc TakKOBOMY.
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ITo Ha3HAYEHMIO 3aTIOJIHUTENHN JENAT Ha HI0OMHble — TSl TSHKEbIX O€TOHOB,
B TOM YHCJIE TUAPOTEXHUYECKHUX U TIOPOKHBIX; nOpucmvle— ISl JJIETKUX OETOHOB U
cneyuanbHvle — JJIA KUCIOTO - U HIEJIOYECTOUKUX OETOHOB, NI OCOOOTSKENBIX,
PEHTI€HO3AIIUTHBIX, IEKOPATUBHBIX OETOHOB H JIp.

DuU3UKO—MeXaHUYeCKHe MOKA3aTeJ MOPOJI, UCIIOIb3yEMBbIX IS MOIyYe-
HUS 3aM0JIHUTENIEH XapaKTEepPU3yIOT MPOYHOCTh, COAEpKaHUe 3epeH clIadbIX OpPOa
(mpenen MpOYHOCTH NPH CKATUM B HACBIIIEHHOM BOJOW COCTOSHMH MeHee 20
MIla), MOpO30CTOMKOCTbD, MOPUCTOCTh, BOAOIOTIIONICHUE U JIP.

[Ipo4HOCTh 3amodHUTENIEH BIMAET HAa MPOYHOCTh OeToHa. TpeOoBaHUA 1O
IIPOYHOCTH YCTAHABJIMUBAIOT TOJBKO ISl KPYMHOTO 3anoiHuTelis. [I[poyHocTts med-
Hi W3 TOPHBIX IOPOJ XapaKTEPU3YETCs MAapKOW, COOTBETCTBYIOLIEH IIpeneiry
IIPOYHOCTH Ha CKaTue 00pa3loB — HIUIUHAPOB UCXOAHOW TOPHOU MOPOIBI B BOAO-
HacellmeHHOM cocTtostHuu (20-140 MIIa). KocBeHHBIM moKaszaresieM MPOYHOCTH
m1eOHsI MOKET CIIY)KMTh €ro Mapka o apooumoctu. [IpoyHocTs rpaBusi Xxapakre-
pHU3yeTCsl ero MapKou Mo APOOUMOCTH, OMpeAesieMON MyTeM HUCIBITaHUSI TPOObI
3€pEH Ha C)KaTHE B CTAJbHOM LIWJIMHJIPE MOJ ONpeAeseHHbIM ycrieM. CTannapT
IIPEAYCMATPUBAET BO3MOKHOCTh OLICHKH ITPOYHOCTH MMOPOJABI MO IOKAa3aTeNsIM
JPOOUMOCTH.

MOpO30CTOMKOCTh 3aIlOJHUTENS] OLEHUBAOT MAapKOM, KOTOpas COOTBET-
CTBYET YMCJY LIMKJIOB 3aMOPAKMBAHMS M OTTAWBAHMS, BBIIEPKAHHBIX MPOOO 3a-
NOJIHUTENSA. Mapku 3alojgHUTENs MO0 MOPO30CTOMKOCTH YCTaHABIMBAKOTCS JUIS
Ka)XJIOr0 BHJIa 3aIlOJHUTENsST COOTBETCTBYyromMMH ctanaaptamu (F15, F25, F50,
F100, F150, F200, F300, F400).

BpeanbiMu npuMecsiMu B 3aNI0JTHUTENSIX SIBJISIIOTCS OPraHUYECKHE, TIbLIe-
BaTbhl€ U TJIMHUCTHIE BKIOUEHUsA. OCOOCHHO BpEIHbI: TJIMHA, TaK KaK OHA MPEmsiT-
CTBYET CLETUICHHUIO 3aIlOJHUTEINS C LIEMEHTHBIM KaMHEM M CHUXKAET MOPO30CTOM-
KOCTh a TaKK€ BKIIOYEHHUS PEaKIMOHHOCIOCOOHBIX MHUHEpajoB — Cylb(}aros,
Cynb(hu10B, aMOpP(hHBIX Pa3HOBUIHOCTEW KpeMHe3ema (Xallle0H, onall, ByJKaHU-
YECKOE CTEKJIO), TAK KaK OHU MOT'YT B IPOLIECCE 3KCIUTyaTalliy BbI3BAaTh pa3pyliie-

Hue 6eToHa. KonmuecTBo BpeJHBIX TPUMECEHN periaMeHTUPYETCs CTaHIapTaAMH.
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PannannoHHO — rurueHnYecKas OleHKa COJIep KaHUsl €CTECTBEHHBIX Pauo-
HYKJIUJIOB SBJISIETCS 00s13aTENBHOM ISl BCEX BHUJIOB 3aIOJTHUTENCH, U B OCOOECHHO-
CTH JUIsI TIOJTy4aeMbIX U3 MPOMBIIIIEHHBIX OTX0JI0B (METaUIyprUYeCKHUX IIJIaKOB U
T.IL.).

K 3anonnurensiM g KapoCTOMKOIO, KHCIOTOCTOMKOro OETOHa, JeKopa-
TUBHOTO U JPYTHMX BHUJIOB CIIELUAIBHBIX OCTOHOB MPEABIBISIOTCS COOTBETCTBYIO-
IIMMU CTaHAApTaMU JOIOJIHUTENIbHbIE TPEOOBAHHUS.

3ATIOJIHUTEJIb J1JISI BETOHA MEJIKUH — prixias cMech 3epeH Ma-
Tepuana MPUPOJHOIO MM HCKYCCTBEHHOTO MNpOUCXOoxkaeHus, pazmepom 0,16-5
MM. B kauecTBe MEJIKOro 3aroJHUTENS B OETOHE HCIOIb3YETCS MECOK.

B coorBerctBun ¢ 'OCT 8736-93, npupoanblii mecok — 3TO HeOpraHuye-
CKUW CBITyYH MaTepHall ¢ KPYIHOCTBIO 3€peH A0 5 MM, 0Opa3oBaBIIMICA B pe-
3yJbTaTe €CTECTBEHHOI'O PA3PYLICHUsI CKAJIbHBIX FOPHBIX MOPOJ U IOJy4acMbli
pu pazpabOTKe MecYaHbIX U MECUaHO-TPABUIHBIX MECTOPOXKACHUN O€3 UCI0JIb30-
BaHMSI WJIM C UCIIOJIb30BAaHUEM CHEUATBHOTO 000raTUTENLHOTO 000PYJOBaHUS.

ITo MMHEPATOTMYECKOMY COCTaBY Pa3jIMyarOT KBapLEBbIE, OJIEBOLINIATHBIE,
KapOoHaTHbIE U Jp. necku. Kak npaBuio, HAMJIyYIIMMHU 110 KQYE€CTBY MECKaMU  SIB-
JSIFOTCSL KBapLIEBbIE M OHU Yallle UCIOJIb3YIOTCA, OJHAKO MpU MPOU3BOJACTBE O€3-
00XHUTOBBIX MaTepuajioB (OETOHOB, achaabTOOETOHOB) WX 3aMEHSIOT U JAPYTUMH
IPUPOAHBIMU MTECKAMHU.

Cpenu mnpupoAHBIX TMECKOB BCTPEUYAIOTCS TOpPHBIE (OBpaXKHBIE), PEUYHBIE,
MOpCKHUE, OapXaHHbIE, JIOHHBIE U JPYyTrUe pa3HOBUIHOCTH. KaxkIblil U3 HUX HUMeeT
MOJIOKUTENIbHBIE U OTPUIIATENIbHBIE CBOMCTBA, MPOSIBIISIOLIUECS MIPU UCTIOIb30Ba-
HUU UX B KAYECTBE MEJIKMX 3aIIOJIHUTEIIEH: TOPHBIE IECKHU COJIEPKAT MOBBIILIEHHOE
KOJIMYECTBO TJIMHUCTBIX U OPraHUYECKUX MPHUMECEl; MOPCKHUE KpOMEe KBAPIEBbIX
3epeH MOTYT COJAepKaTh OOJOMKH PAaKOBHH, CHUKAIOUIHE MPOYHOCTh HEKOTOPHIX
KOHTJIOMEpATOB (LIEMEHTHBIX OETOHOB U JIp.); pEYHbIC U MOPCKHE UMEIOT U3JIUIIHE
OTMOJUPOBAHHYIO MOBEPXHOCTh, HE 00ECTIEUMBAIONIYIO JOCTATOYHOIO CLIETUICHUS
UX C BSOKYIIUM BEIIECTBOM; JIOHHBIC M OapXaHHBIE MECKU CIIOKEHBI BEChbMa MEJI-

KMMH YaCTHIIaMM, HEC OTBCYAIOIIMMH Tpe6OBaHI/I$IM CTaHdapTa. HpI/I TIH&TCJIBHOﬁ
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MPOBEPKE KayecTBa MECKOB MPEANOUYTCHHE OTAAECTCS TOM Pa3HOBUIAHOCTH, Kaue-
CTBO KOTOPOW OTBEYAET TPEOOBAHMSIM CTaHIApPTa MPU MUHUMAIBLHOW CTOMMOCTH
3aMOJIHUTEIS.

B 3aBUCMMOCTH OT 3HaYE€HHII HOPMHUPYEMBIX MOKa3aTeleil KauecTa (3epHO-
BOT'O COCTaBa, COJICPXKaHUS MbUICBUIHBIX W TJIMHUCTBIX YACTHUII) MECOK MOApa3Jie-
JSIeTCS Ha JIBa KJlacca:
| kimace - o4eHb KPYIHBIN (TIECOK U3 OTCEBOB JIPOOJICHUS ), TOBBIMICHHON KPYITHO-
CTH, KPYIIHBIN, CPETHUN U MEJIKHI;
Il xtacc — oueHb KpymnHBIN (IIECOK U3 OTCEBOB JIPOOJICHMUS ), TOBBIIIIEHHON KPYITHO-
CTH, KPYIHBIN, CPEHUAMN, METIKUH, OYE€Hb MEIKUI, TOHKUH U OYE€Hb TOHKHIA.

3epHosoti cocmae necka ONPEAENAIOT Ha CTAaHAAPTHOM Ha0Ope CHUT C pas-
Mepamu siueek: 5; 2,5; 1,25; 0,63; 0,315 u 0,16 mm. HaBecky cyxoro necka mnpoce-
WBAIOT yepe3 Habop CUT M OMpenelsitoT cHavyana yacTHbie (%) ocTaTku (8z5; a1 25;
Aoes, U T.H.), a 3aTeM NONHbBIC (A5, A5, Aoz W T.J.) OCTATKU HA KaXJIOM CHUTE.
[TonHBIN OCTATOK HA KAXKJIOM CUTE PaBEH CyMME YaCTHBIX OCTAaTKOB Ha ATOM CHUTE
U BcexX cuTax Oosbiiero pasmepa. Tak, Aggz = 8oz + 8125 + 5. Pa3Mepsl moii-
HBIX OCTAaTKOB XapaKTEpPU3YIOT 3€pHOBOM cocTaB necka. Ha ocHoBaHuU pe3ysbTa-
TOB 3€PHOBOT'0 COCTaBa PACCUMUTHIBAIOT MOAYJIb KPYITHOCTH MECKA:

M= (A5 + A5 + Aogz + Aozis + Ao1s)/100 (D).

Kaxnayro rpynmy mecka XapakTepu3yHOT 3HAYEHHEM MOYJIS KPYIHOCTH,
yKa3aHHBIM B Tabsuiie 1. DTo BaKHO 3HATH MOTOMY, YTO Y€M MeJbYe MECOK, TEM
0oJbIIe HEOOXOAMMO BOJIBI Ha €ro CMayuMBaHME (BOJONOTPEOHOCTh MECKa) U Bs-
XKYIIETO, Jisl 0OMa3bIBaHUS TOBEPXHOCTH €0 YaCTHII.

JInsi CTpOUTENBHBIX PACTBOPOB PEKOMEHAYETCS MPUMEHATH MECKU ¢ My He
Menee 1,2; mist 6eToHOB — He MeHee 2. KonmndecTBO MeIKuX 3epeH B MecKe, Mpo-
xoasmux yepe3 cuto NO63, He TOKHO MpEBbIIAaTh AJiA MEeCKa, UCI0JIb3yeMOTO B
CTpouTeIbHBIX pacTBopax — 20%, a B 6eronax — 10%. Uem Gosnbliie B ecke Med-
KHUX 3€peH, TeM OOJIBIIIE €T0 yAe/IbHasl TOBEPXHOCTh. JIJ1s coeAMHEHUsI 3epeH MecKa
B OCTOHE WM PacTBOpe HEOOXOAMMO, YTOOBI IIEMEHTHOE TECTO MOKPHIBAIO BCIO

MOBEPXHOCTh KaX/I0M necunHku. Takum oOpa3om, pacxoi 1eMeHTa OyaeT Bo3pac-
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TaThb C YBEJIIMYEHUEM YJEIbHOM MOBEPXHOCTHU IECKA, T.€. C YBEJIUYEHUEM COJIEP-
JKaHUS B HEM KOJIMUECTBA MENKUX (ppakmuii. iIMeHHO TO3TOMY HE pEKOMEHTyeTCs

HCIIOJIB30BAaTh IICCOK C 1\/[K HIKE 2 JIIsA OCTOHOB U HUKE 1,2 — JI1 paCTBOPOB.

Tabmuua 1

[lonHp1 ocTaTok Ha
['pynna necka Monyns kpynaocta My, | cute Ne 063, % mo

Macce
OdeHb KpYNHbIN Csbie 3,5 Cabile 75
IToBBIIEHHON KPYTHOCTH 3,0...3,5 65...75
KpynHbiii 2,5...3,0 45 ... 65
Cpennuit 2,0...25 30... 45
Menkuii 1,5...2,0 10 ... 30
OueHb MEJIKUM 1,0... 1,5 o 10
Tonknii 0,7...1,0 He Hopmupyercs
O4eHb TOHKUI o 0,7 He Hopmupyercs

[Ipumeuanue. [1o corimacoBaHuio MPEANPUATHAS U3TOTOBUTEINS C OTpEOUTE-
JeMm Jomnyckaetcs B necke kiacca |l otknonenue nomunoro octarka Ha cute Ne 063
OT BBIIIIEYKA3aHHBIX, HO HE OoJjiee ueM Ha + 5%.

B crpoutenbcTBe 4acTo MCHONB3YIOT (PPaKIIMOHUPOBAHHBINA TECOK, pasje-
JeHHbId Ha kpynHyto (5...1,25 mm) u menkyro (1,25...0,16 mm) dpakuun. dpak-
[IMOHUPOBAHKUE TPUMEHSIOT JJIS TOBBIIICHUS OJHOPOJHOCTH 3€PHOBOTO COCTaBa
necka. 3epHOBOM coctaB mnecka aiiga 0eroHoB Hopmupyetcss ['OCT 10268 — 80 mo
ocTaTKaM Ha Bcex cutax (puc. 1).

[Ipu mpaBuIBLHO Ha3HAYEHHOM 3E€PHOBOM COCTaBE IMYCTOTHOCTh TECKa HE
npessbimaeT 38%. Bceraga yuuteiBaeTcs coaepkKaHUe BOJIBI B IECKE, TAK KaK BJIAXK-
HOCTh CYIIECTBEHHO BJIMSET Ha €ro CBOWCTBA. Ecnmu s Ipyrux CTPOMTENBHBIX
MaTepHaiOB YBIAKHECHHE, KaK MPABHUIIO, TPUBOAUT K YBEIUUCHUIO UX IJIOTHOCTH,
TO JJIs TIecKa cuTyalusi o0cTouT uHave. CamMblii 00JIBIION 00BEM MECOK 3aHMMAET
npu 4...7% BraxHOCTH (10 Macce). ITO CBSI3aHO C TEM, YTO BJIAXKHBII MECOK HE
CTOJIb CBIITYY, KaK CyXOH, TaK KaK KaKJas NMEeCYMHKA TOKPHIBACTCS TOHKHM CJIOEM
BOJIbI, HACHITTHAS TIJIOTHOCTh MECKa yMEHbBIIAeTcsl U o0t 00beM Mmecka Bo3pac-
taeT (puc. 2). [IneHounas Boja 061agaeT CBOMCTBAMH KJIes: IECYUHKH CIIUTIAFOTCS

N arp€rupyroTcsa, 3aHuMasd Ipu YKIaJKEC UX B KaKYIO — 00 €EMKOCTh 3HAYMTEIIBHO
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Oonpiuii 00beM, ueM 3aHuUMall Obl cyxoi mecok. Ilpu nanbHelieM yBenuyeHUH

BIaxxHoctu (mopsinka 20%) Boga BXOAUT B MEK3EPHOBBIE MTYCTOTHI MIECKa, BBITEC-

HAA BO34YX, HACBIITHASA IINIOTHOCTD IICCKA CHOBA YBCIINYUBACTCA.

HN3menenue odobema CBO6OI[HO 34aCBhIIIaHHOT'O II€CKa B 3aBUCHMOCTHU OT €TI0

BJIa’)KHOCTH HGO6XOI[I/IMO YUYHUTBIBATD IIPHU AO3HUPOBKC IICCKA IOJIA OCTOHHOI CMECH U

B IPpYIrux CiIy4daiaXx, Koraa HNpuMCHACTCA BJIQ)KHBIN IICCOK, B HaCTHOCTH IIPH €TI0 J0-

ObIye WM 000TaIeHUH THAPOCIIOCOOOM.

A, % 3

0,16 0,315 0,63

1,25

2,5

Pucynok 2 - 3epHOBOI1 cocTaB necka

5,0
D,mMm

1- nomyckaeMasi HWXHsIsI TpaHuIa KpynHocT niecka (M = 1,5); 2- pe-

KOMEHJyeMasi HIKHSSL rpaHuna kpynHoctu necka (Mg = 2,0) ans

O0etoHa kiacca B15 u BbIie; 3- pekoMeHiyeMasi HUKHSS TpaHULa

kpynHoctH niecka (M = 2,5) nns 6etonoB kiacca B25 u Boime; 4 —

JonycKaemasi BEpXHsisi TpaHuiia KpynHoctu necka (M, = 3,25) nis

pacTBOpoB U OETOHOB (3aIITpUXOBaHHAs O0JACTh — IMECKH, JOIY-

CTUMBIE JIJIS1 ICTIOJIb30BaHMS B PacTBOpax u OETOHAX)



3
Prac » KT/M

2000

13

1800

1600

1400 \

1200

1000

0 5

10

10

15

20

20 W,%

Pucynok 3 - M3MeHeHne HACBITHOM MJIOTHOCTH TecKa

3
Prac » KI/M™ , IpH 3MEeHEHUU ero BiaxkHocTu W,%.

KocBenHoit XapaKTepHCTHKOﬁ IIYCTOTHOCTH IICCKa CIYXKHUT €I0 HACBIIIHAA

INIOTHOCTB, KOTOpAA y CYXOro KBapucBoro rneCka B pbIXJIOM COCTOSHUHN KOJICOJIeT-

3
cs B ipenenax 1500...1550 kr/m°, a B YIIJIOTHEHHOM BCTPSIXMBAaHUEM COCTOSTHUM —

B mpegenax 1600...1700 kr/m’.

Copnepxxanue 3epeH KpymHOCThIO cBhIe 10mMMm, SMM u menee 0,16 mm mo

I'OCT 8736-93 He 10KHO MPEBHINIATH 3HAYEHUH, YKa3aHHBIX B TaOIUIE 2.

Ta0mura 2

Kitace u rpynna necka

Conepxanue, B % 1o macce, He Oojiee
3epeH KPYIMHOCTHIO

Cspimie 10 MM ‘CBBII_LIC 5 MM ‘ Menee 0,16 mm

| kmacc

[IoBBIIIEHHON KPYIHOCTH, KPYIIHBIN U
CpeIHUI

0,5

5

5

Menkuit

0,5

10

Il x1acc

OueHb KpPYNHBIM U  TOBBIIICHHON

KPYITHOCTH

20

10
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Kpynublit 1 cpeguuii 5 15 15

Menkunii 1 OYEeHb MEJIKUIA 0,5 10 20

TOHKHI U OYEHb TOHKUU He nonyckaercs He nopmupy-
eTcs

[IpucyTcTBUE B MECKE NMBUIEBATHIX U OCOOEHHO TJIMHUCTBIX MPUMECEU CHU-
AT MPOYHOCTh U MOPO3OCTOMKOCTh OETOHOB M pacTBOpoB. KonnuecTBO Takux
pUMECEN ONPEAEISIIOT OTMYYMBaHUEM (MHOTOKPATHOM IIPOMBIBKOW BOJOM).

3arpsA3HAOLME MPUMECH YXYAIIAOT KauyeCTBO CLEIUICHUS 3€pEH 3aIl0JIHM-
TEJS C BSOKYIIUM, YMEHBIIAIOT IPOYHOCTh U OJTHOPOJHOCTh M3rOTaBIMBAEMbIX U3-
nenuil. [{ns ymydmeHus KadecTBa 3alOJIHUTENEH TPUMEHSETCS UX MPOMBIBKA BO-
Joi uim 00paboTKa CyXUMH CIIOCOOaMU — € MOMOIIBIO IIOCKUX BUOPAIIMOHHBIX
uiau 6apabaHHBIX TPOXOTOB, a TAKKE MYJIbCUPYIOIIUX oOecmblieBareneil. B Heko-
TOPBIX CIlydasx, HallpUMep NpU MPUTOTOBICHUM OETOHHON CMeCH, 3alOJHUTENN
IIPOMBIBAIOT YAaCThIO BOJBI 3aTBOPEHUS U TOI'ZA 3arpsA3HAIOIINAE PUMECH, BXOIS-
M€ B BOAHYIO CYCIIEH3HUIO, BBITOIHSIIOT (DYHKIIMH BBICOKOJIMCIEPCHBIX 3aIOIHU-
TEJIEH.

ConepkaHue B MECKE MBUICBUIHBIX, TITMHUCTHIX YaCTHUI], a TaKXKe TIUHBI B
KOMKax He JOJDKHO MpeBbIIATh 3HaUeHUM, pernamentupyeMbix ['OCT 8736-93 u

yKa3aHHBIX B Ta0iwmiie 3.

Tabmnma 3
Knmacc wu  rpymma| Coxepxanue nbuieBuaHbIXx 1 | CopjepikaHue TJIMHBI B
IecKa TJIMHHACTBIX YaCTHIL KOMKax
B IIpUPOAHOM | B IIECKC U3 OTCCBOB | B IIPUPOJHOM | B TICCKC U3
IICCKEC ,Z[pO6J'IeHI/I${ IICCKE OTCEBOB
npobneHus
| xmacc
OdeHb KpyMHBIN - 3 - 0,35
[ToBpimeHHo# Kpym- | 2 3 0,25 0,35
HOCTH, KpYHHBIM H
CpeIIHUI
Menkuii 3 5 0,35 0,50
Il xmacc

OueHb KpYNHbIN - 110 - 12
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[loBbillieHHON  Kpyn- | 3 10 0,5 2
HOCTH, KPYHHBIM W

CpEIHUU

Menkuii ©W  O4YEHB | D 10 0,5 2
MEJIKMHA

Toukuit wu  ouensb | 10 He nopmupyetcs | 1,0 0,1*
TOHKHMHU

*JI711 IECKOB, MOJIy9aeMbIX IPHU 0OOTAIICHUH PYJ U I[BETHBIX METAJUIOB U HEMeE-
TAJUIMYECKUX UCKONAEMBIX IPYTUX OTPACIEH NPOMBIIIJICHHOCTH.

[IpucyTcTBUE B MECKE OPraHMYECKUX MPUMECEN 3aMEJII€T CXBAaThIBAHUE U
TBEP/ICHUE LIEMEHTA U TEM CaMbIM CHIKAET MIPOYHOCTh OETOHA WM pacTBopa. Jis
OIICHKM KOJINUECTBa OpraHuyeckux npumeceit npoOy necka mo I'OCT 8735 obpa-
OarbIBatOT pacTBopoM efkoro Harpa NaOH u cpaBHMBaIOT LBET pacTBOpa C 3Ta-
JOHOM. Eciy 1BEeT TeMHee 3TajoHa, MECOK HEJb3sl UCIOJIb30BaTh B KauyeCTBE 3a-
MOJIHUTENS, T.K. IECOK, MPEIHA3HAUYECHHBIN JIJIs1 IPUMEHEHHS B KAU€CTBE 3aIOJHHU-
Tenst 111 OETOHOB, JOJDKEH 00J1a1aTh CTOMKOCTBIO K XUMUYECKOMY BO3JECHCTBUIO
LIEJI0YEH LIEMEHTA.

B cranpmapTe mpuBOOUTCS TEpEYEHb MOPOJ M MHHEPAJIOB, OTHOCHUMBIX K
BpPEIHBIM KOMIIOHEHTAM M IPUMECSIM U UX MPEJIEIBHO JOIyCTUMOE COAEP/KAHNE B
HEeCKe.

Cornacuo I'OCT, necky noymkHa OBITH 1aHa PaAUalMOHHO — TUTUEHUYEeCKas
OLIEHKa, 10 pe3yibTaTaM KOTOPOW yCTaHABIMBAIOT 00JacTh ero npumeHenus. lle-
COK B 3aBHUCUMOCTH OT 3HAa4€HUH yJeabHOU 3(P(PEeKTHUBHOM aKTUBHOCTU e€cTe-
CTBEHHBIX PaJMOHYKIUI0B IPUMEHSIOT A,4¢ TPUMEHSIOT:

- 1IpH A,pg 10 370 BK/KT — BO BHOBB CTPOAIIMXCS KHJIBIX U OOLIECTBEHHBIX

3IaHUSIX;

- 1pH A,y cBbiie 370 go 740 BK/Kr — Ui JOPOKHOTO CTPOUTEILCTBA B
npenenax TEPPUTOPUM HACEIEHHBIX IMYHKTOB M 30H MEPCIEKTUBHOW 3a-
CTPOMKH. a TaKK€ NPH BO3BEICHHHM NPOW3BOJICTBEHHBIX 3JaHMA U CO-
OpYKEHHUW;

- 1pH A,pg cBbime 740 1o 2800 OK/Kr — B TOPOKHOM CTPOMTENBCTBE BHE

HACCJICHHBLIX ITYHKTOB.
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[TpuponHbIil mecok AOOBIBAETCS B MECYAHBIX M MECUYAHO — IPABUMHBIX Kaph-
epax. [lecok B kapbepax AOOBIBAIOT OTKPBITHIM CIIOCOOOM I TIOJIBOJHOM paspa-
00TKOM. JI7si 1OOBIYM MecKa OTKPBITBIM CIIOCOOOM HCIONB3YIOT Pa3HOOOpa3HbIe
HKCKaBaTOPbl (OJHOKOBIIOBBIE HPKCKABAaTOPHI C MPSMOM JIONATOM, SKCKABATOPBI —
JparjaiiHbl, MHOTOKOBIIOBBIE IKCKABATOPHI). ITOT CHOCOO JOOBIYM B HACTOSIIEE
BpeMs MOoJydus1 HanOosbllee npuMeHeHue. i 7o0buM Necka myTeM MOABOIHOM
pa3paboTKu CO JHA BOJOEMOB MPUMEHSIOT KaHATHBIE CKPEIEphI, 3eMIICUEPIIaIKY,
HKCKaBaTOPbI — JIpariaiHebl.

Hckyccmeennvle necku Moiay4aroT MyTeM APOOJIEHUS TOPHBIX MOPOJI, HEKO-
TOPBIX OTXOJ0B IIPOMBIIIIEHHOCTH, HAIPUMEP METAJUTYPTHUECKHUX IIJIAKOB (TsDKe-
JIbI€ TIECKH), MO0 KPYyHHBIX (pakiuid (cBbime 20 MM) UCKYCCTBEHHO OOO0XIKEH-
HBIX TIOPUCTHIX 3AMOTHUTENECH WM MPUPOJHBIX TOPUCTHIX TOPOA (JIETKUE MECKH),
HaIIpUMEDP MEM30BBIN I1ECOK, arJIONOPUTOBBIN IIECOK.

Takke IPOMBIIUIEHHOCTBIO BBIITYCKAIOTCS CIELUATIBHO IOArOTOBJICHHBIE
MOPUCTHIE TIECKU (KEPAM3HUTOBBIN, NEPIUTOBBIN U Jp.). DTU BHUJIbI TIECKOB MTPUMeE-
HSIOT JUI1 KOHCTPYKLIIMOHHO — TEIJIOM30JIILIMOHHBIX JIETKUX OE€TOHOB, a TAKXKE aKy-
CTUYECKUX OETOHOB U PACTBOPOB.

Tsokenble mecku, noiay4yaemble MyTeM ApOOJIeHHs IUIOTHBIX MOPOJ, MpUMe-
HSIOT JUIS CHEUUANbHBIX LEJIEH — OTAEJIOYHBIE PAaCTBOPBI, KMCIOTOCTOMKHE pac-
TBOPBI U OETOHBI.

3ATIOJTHUTEJIb 1JISI BETOHA KPYITHBIM — peixnas cMechk 3epeH
MaTepuana MPUPOJAHOrO0 MPOUCXOXKIEHUS WM HCKYCCTBEHHOIO, pa3MepoM S-
80(70) mm. B kauecTBe MIOTHOTO (TSXKEIOT0) KPYHMHOTO 3aMOJHUTENS B OETOHE
UCIOJIB3YIOT TPaBUid, EOCHb MPUPOJHOTO MPOUCXOXKICHUS, a TaKKe HICOCHb U3
rpaBus. 3epHa IIEOHS MMEIOT OoJjiee IIEPOXOBATYIO, YIVIOBaTyr0 W 0oJiee pa3BU-
TYy10, YEM Yy TpaBus IOBEPXHOCTb, OJarofapsi ueMy CIEIUIEHUE C IIEMEHTHBIM KaM-
HeM y 1ieOHs BbIlIe, 4YeM y rpaBus. JlJis BHICOKONPOYHOro OETOHA MPEANOYTH-
TeJIbHEE NPUMEHATH 1IeOeHb. [ITOTHBINM 3amOJHUTENh UMEET IUIOTHOCTD Pyae >
1200 xr/m® , 4 TIOPUCTHIC 3aMOJHUTENH, WCIOJIb3YEeMbIE JUIsl JIETKOTO OETOHa,

3
UMEIOT TJIOTHOCTD Pyae < 1200 Kr/M”.
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Ipupoousiii epasuii MPeACTaBIAET COOON PBHIXJIYI0 CMECh OKAaTaHHBIX 00-
JIOMKOB pazMepoM OT 5 10 70 mMm. ['OpHBIN rpaBuii IO CPaBHEHUIO C PEUYHBIM, MOD-
CKUM U JIETHUKOBBIM 00J1a71aeT 0oJiee YIIIOBaThIMU C HIEPOXOBATON TOBEPXHOCTHIO
00JIOMKaMH U OOJIBIITNM KOJIMYECTBOM IBUIEBATO — IIIMHUCTHIX MpuMecei. O6moMm-
KU TpaBus, OKaTaHHbIE BOJIOM, UMEIOT IJIaJIKyl0 MOBEPXHOCTh, YTO YXYJUIAET €€
CLIEIUICHUE C BSDKYLIUM BelecTBOM. Jlydiiell pa3HOBUAHOCTBIO TPaBUSl CUUTAETCS
JICTHUKOBBIN, KOTOPHIN MEHEe OKaTaH U UMEeT OoJiee paBHOMEPHBIN 3€PHOBOU CO-
ctaB. Bce pa3HOBUAHOCTH IpaBus (@ TaKKe MPUPOJHOTO IMIEOHS U IPECBBI) XapakK-
TEPU3YIOTCA HEOJHOPOAHBIM METPOrpauyecKUM U MUHEPAIBHBIM COCTaBOM, T.K.
B MX 00pa30BaHUM y4acTBYIOT pa3HOOOpa3Hble rOpHbIE MOPOAbI U MUHEpaibl. [1o-
TOMY OLIEHKA UX MPOYHOCTH MPOMU3BOAUTCS Ha oOpas3uax cpeiHux npod ¢ oTdo-
pPOM W3 HHX 3€peH cIadblX U HEMOPO30CTOMKHMX MOPOJA U ONpPENEIECHUEM HX CO-
JepkaHus o macce. M3-3a HeIOCTaTOYHOrO CUEIUIEHUS! C IEMEHTHBIM KaMHEM B
OeToHe, rpaBHil, Kak MpaBWIIO, HE IPUMEHSETCS B OETOHAX C MPEAEIOM MPOYHOCTU
BoilIe 30 MlTa.

OOpaboTKka TpaBUs 3aKIIOYAETCS B COPTUPOBKE MO (DpakimsimM, MPOMBIBKA,
WHOTJIa TPUMEHSIOT OpOOJIeHNE BKIIOUEHUMN TIIBIO U TalbKW, YTO IPUBOJIUT K IO-
BBIIICHUIO Ka4eCTBA IPaBUMHOTO Marepuania. [Ipu coaepkaHuu B rpaBUu MPUPOI-
Horo mecka ot 25 g0 40% marepuan Ha3bIBaIOT MECYAaHO — I'PABUUHOM CMECHIO.
[IpuMeHeHus TpaBus U MECYAHO — IPABUMHON CMECH B IIPOU3BOJICTBE CTPOUTEIIb-
HBIX MaTEpUaJIOB MPOU3BOAUTCS TOCIE NMPEABAPUTEIbHBIX JIAOOPATOPHBIX MPOBE-
POK MPOYHOCTH, MOPO30CTOMKOCTH U APYIHX MOKa3aTelield KauecTBa B 3aBUCHUMO-
CTH OT KOHCTPYKTHUBHBIX 0COOCHHOCTEN coopykeHus. Kpynuble (pakuuu rpaBus
UCHIOJIB3YIOT AJIst APOOIEHUS Ha HICOEHb.

ll]ebenb — mMatepual, moy4aeMblii JpOOJIEHHEM TOPHBIX MOPOJ, BAJTYHOB,
KPYIHOI'O I'paBusl WIM WCKYCCTBEHHBIX KaMHEW. J[JI1 3TOro NMpUMEHSIOT pa3iny-
HbI€ M0 KOHCTPYKIMU U MOIIHOCTH KaMHEIPOOMIIbHbIE MAIIMHBI, OT KOTOPBIX 3a-
BHUCHUT KAa4yeCTBO MosiydaemMoi mpoxaykuuu. Jlyumein gpopmoil medbeHok cuuTaercs
KyOOBHJIHASI WM TETpadApuueckasi, pasmepoM B mpexaenax 5...70 mm. Conmepxka-

HUE 111e0EHOK JIeIAHOW 1 urioBaToil opm (Koraa oJvH U3 pa3MepoB 3€pHA MO-
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KET MPEBBILIATh APYToil B TpU pa3za U Oojee) He JOHKHO OBITh OOJblIe JOMmycKa-
eMBIX CTaHJAPTOM, BEJIMYMHBI B 3aBUCHMOCTH OT TPYMIbI II€OHS MpPUBEJCHBI B
tabmnure 4.

Tabmuua 4

['pynma mebus | Coneprkanue 3epeH MIaCTUHIATON (JISTIaHOMN)
Y UTJ0BaToi ()OpMBI, B IPOLIEHTAaX MO Macce

J1o 15 BKJIHOUHUTEIIBHO

Cspiiie 15 1o 25

Csbite 25 o 35

Csbinte 35 no 50

A IWIN -

['paBuii HE JOKEH COAEPKATh 3€PEH IIIACTUHYATON U UrIoBaTou GopMm 0o-
aee 35 % no macce. OTu TpeOOBaHUA BbI3BAHBI IJIaBHBIM 00pa3oM TEM, YTO MO-
NOOHBIE 3epHa YXYALIAIOT YA0O0OYKIaJAbIBAEMOCTh OCTOHHBIX cMmecel. s Geto-
HOB CIEUATBHOTO HA3HAYEHUSI MOTYT BBOAUTHCS AOMOJTHUTENIbHBIE OTPAaHUYECHHUS.

[IlebGenp U TpaBuii, Kak MPaBHIIO, MPUMEHSIOT (PpakunoHupoBaHHbIe: 5-10,
10-20, 20-40, 40- 80(70) MM u cmecu ppakmuii ot 5(3) 10 20 mm.

B cootBerctBUn ¢ ['OCT 8267 — 93, 1o corjacoBaHHUIO C MOTpeOUTEIEM
BBINTYCKAIOT 1IeOeHb U rpaBuid B Bujae ¢pakmuii ot 10 g0 15 mm; cBeimie 15 mo 20
mM; cBbliie 80(70) mo 120 mm u cBbiie 120 o 150mm. [loaHble ocTaTKu HAa KOH-
TPOJIBHBIX CUTaX MpHU paccese 1eOHs u rpaBust ppakuuit ot 5(3) no 10mm, cBbIle
10 no 20mwm, cBeime 20 g0 40 mm, cBeime 40 qo 80(70)mMm u cmecu Ppakiuii ot
5(3) 7o 20MM 1 OT 5 10 15 MM JIOJKHBI COOTBETCTBOBATH YKa3aHHBIM B TAOIHIIE 5,
riae d u D — HauMmeHbIIMe 1 HanOOJIbIITNEe HOMUHAJIBHBIC Pa3MEpPhl 3ePEH.

Tabnuna 5 - TpeboBanus K GPaKIIMOHHOMY COCTABY KPYITHOTO 3aMOJTHATEIS

Huamerp  oTBep- d 0,5(d + D) D 1,25D
CTUW KOHTPOJIBHBIX

CHUT, MM

ITomawie octatku HA | OT 90 mo 100 Ot 30 go 80 o 10 o 0,5
cutax, % 1o Macce

[Tpumeuanue — [{ns mebOns u rpaBus pakiuii ot 5(3) 70 10 MM TPUMEHSIOT COOT-
BETCTBEHHO cuTa 2,5 u 1,25 MM, NOJIHbIE OCTATKU HA KOTOPBIX JOJKHBI OBITH OT 95
1o 100% mo macce
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B crpoutenbcTBe M1 OOBIYHBIX OCTOHOB MPUMEHSIOT KPYITHBIN 3aIlOTHU-
TEJIh B BUJE CMECH JIBYX - TpeX (ppakiiuii, 9To oOecrieunBacT MUHUMAIBLHYIO MesK-
3€PHOBYI0 MMYCTOTHOCTh U TMO3BOJISIET U3TOTOBISATH OETOH ¢ MUHUMAJIBLHBIM pac-
XO0JIOM IIEMEHTA.

Mesczeprosas nycmomnocms TOKa3bIBAET, KAKYIO JOJI0 COCTAaBISIOT ITy-
CTOTBI MEXJ1y 3€pHAMHU KPYITHOTO 3aIMOJIHUTENS OT €r0 00beMa B PHIXJI0-HACHIITHOM
cocrostHur. OHa MOXKET OBITh paccuuTaHa 1o GopMyJie, €CITH U3BECTHBI HACBITHAS
IJIOTHOCTh Pyae 3AMOJTHUTENS U IDIOTHOCTD €T0 3€PEH Pj:

Viyer = (1 - prac/ 1000p,) 100 (2).

Mesx3epHoBas MycTOTHOCTh 00bI4HO cocTaBiisieT 0,40...0,45. D10 o3Hayaer,
YTO OKOJIO MOJOBUHBI 00BheMa KPYITHOTO 3allOJTHUTENIS 3aM0JIHIeT Bo3AyX. [Ipu uc-
MOJIb30BaHUU B OETOHE Ba)XKHO, YTOOBI MEXK3EPHOBAsI MYCTOTHOCTbH 3aMOJIHUTEIS
OblJ1a BO3MOXHO MEHbIIIEe. B 3TOM ciiydae CHIKAeTCsl pacxojl BSHKYIIEro MpHU COo-
XpaHeHUH TpeOyeMbIX CBOMCTB O€TOHA. YMEHBIIUTh MEK3EPHOBYIO ITYCTOTHOCTD
MOYHO MPABUIBHBIM MO00POM 3€pHOBOTO COCTaBa TakK, UTOOBI MEJIKHE 3€pHa 3a-
HUMAJIH ITYCTOTHI MEXAY KPYITHBIMH.

JI71s1 TOPUCTBIX KPYIHBIX 3allOIHUTENIEH B elle OOJIbIIeH CTeneHu, YeM It
IUIOTHBIX, UMEET 3HAaYCHHUE MPABUIIBHBIN 3€pHOBOM cocTaB. IlopucTteie 3anonHuTe-
JIM BBIMTyCKaloT B Buje dpakuuii pazmepom 5-10, 10-20, 20-40 mwm. [Tpu npuroTtos-
JieHUU OETOHHOM CMECH MX CMEIIMBAIOT B TPEOYEMOM COOTHOIICHUHU.

IIpounocms KPYITHOTO 3aIIOJTHUTENS JJI TSKEIBIX OETOHOB JOJIKHA OBIThH B
1,5 ...2 pa3a Bbie npo4HocTH O6eToHa. OleHKa MPOYHOCTH 3aMOJHUTENS MOXKET
MPOU3BOJIUTHCS TIO TPOYHOCTH TOM TOPHOM MOPOJIbI, U3 KOTOPOM MOJIYUYEH 3aro-
HUTEJb, TyTEM UCIIBITAHHUS BHIOYPEHHBIX U3 HEE KEPHOB (IIMIMHAPUIECKUX 00pa3-
II0OB) WJIU MyTEM OIIEHKHU APOOMMOCTHU CaMOTO 3amoJiHUTENS. [[poOUMOCTh OIeHH-
BaeTCS MO KOJIMUECTBY MEJIOUH, OOpa3yroIIeHcs Py CKaThH (CIaBIIMBAHKUM) TIPO-
Obl 3amoyiHUTENs (TpaBUsl WX IMIEeOHS) B CTaIbHOM (popme moj ompenereHHBIM
ycunueM. [lo BennunHe n1poOUMOCTH onpeaesstoT Mapky 3anoianutens. [lo TOCT
8267 — 93 mapku no ApoOUMOCTH JTOJKHBI COOTBETCTBOBATH TPEOOBAHUSM, MPU-

BEJICHHBIM B TaOnumax 6, 7.
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JlomyckaeTcsi onpenensTh MapKy MmeOHsS W3 OCaJOYHbIX M MeTaMopduye-
CKHX IOPOJI KaK B CyXOM, TaK U B HacChIILIEHHOM BOJIOM cocTosiHuu. [Ipu HecoBna-
JIEHUU MapOK MO APOOMMOCTH MPOYHOCTH OI[EHUBAIOT MO pe3yibTaTaM UCIBITAaHUM
B HaCBIIICHHOM BOJIOM COCTOSIHUU. DTO CBS3aHO C TEM, YTO HACBIILIEHUE MaTepuaia
BOJIOM, KaK MPaBUJI0, CHIKAET €ro MPOYHOCTh. JJaHHOE siBJIeHHNE OOBSICHSIETCS TEM,
YTO BOJIa B MOpPaX U MUKPOTPEIIMHAX OKA3bIBAET pACKIMHUBAIOIIECE ACHCTBUE, IPU
3TOM OCHAOMISAIOTCS CBSI3M MEXKIY YacTHIIaMH MaTepuaia. s O0NbIIMHCTBA MPU-
MEHSAEMBIX B CTPOUTEIHCTBE 3aMOJHUTEICH BEJIMUMHBI TIOKa3aTeaeld MpOYHOCTH B
HACBIILIEHHOM BOJIOM COCTOSIHUM M HEHACBIIIEHHOM MOTYT OTJIMYaThCsl HE3HAYHU-
TEJIbHO, HO JJI1 HEKOTOPBIX BUOB 3aMOJHUTENICH 3Ta pa3HUIA MOXKET OKa3aThCs
BECbMa CYLIECTBEHHOM.

[Ipeaen MpoYHOCTH Ha CXKATHE MIEOHS U3 HM3BEPKEHHBIX MOPOJ JOJLKEH
obITh He HIbke 80 MIla, u3 meramopduyeckux nopo — e ke 60 MIla, u3 oca-
nouHbIX mopon — He Hmke 30 MIla. IlpunsaTo, yTOOB MPOYHOCTH 3AMOJHUTENS
MPEBOCXOAMIIA MPOYHOCTh KOoHTIIoMepaTa Ha 20 — 50%, HO uenecoobpa3Hee Kax-
JIBIA pa3 00OCHOBBIBATH MUHHUMAJIBHO JOMYCTUMYIO MPOYHOCTH 3aMOJIHUTENS TIO
XapaKTEPUCTUKE BSKYILETO BEUIECTBA ONTUMAIBHON CTPYKTYPBI.

Ta0muna 6

Mapka mno apobumocTH
meOHsT W3 OCaJOYHBIX U
MeTaMOP(PUIECKUX TTOPO]T

[ToTepst Macchl Ipu UCTIBITAHUU TIIEOHST, %o

B HACKIIIEHHOM BOJOI CO-
CTOSSHUH

B CyXOM COCTOSAHHHN

1200 Jo 11 BKIFOUHTENHHO Jo 11 BKIIOYHTENIHHO
1000 Cspimie 11 go 13 Cspime 11 mo 13
800 Csoite 13 mo 15 Cspiie 13 mo 15
600 Csoirize 15 no 19 Csprrte 15 no 20
400 Csriie 19 no 24 Csoime 20 go 28
300 Csrlie 24 1o 28 Csrime 28 1o 38
200 Cspimie 28 10 35 Cspire 38 o 54
Ta0mura 7

Mapka mno apobumocTu
meOHsT M3 U3BEP>KEHHBIX
nopona

[loTepst Macchl P UCTIBITAHUU TIEOHS, %o

N3 MHTPY3UBHBIX ITOPOJ

u3 3¢ (y3UBHBIX T0O-

pon
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1400 Jlo 12 BKIIFOUHTEIIBHO J10 9 BKIIFOYHUTEIHHO
1200 Cspiiie 12 o 16 Cspriie 9 1o 11
1000 Csbite 16 go 20 Cspmaie 11 no 13
800 Csbite 20 no 25 Csbmae 13 1o 15
600 Cspimie 25 no 34 Cspime 15 go 20

H_[€6CHI> u FpaBHﬁ, MPpCAHA3HAYCHHBIC HJIsSI CTPOUTCIbLCTBA aBTOMOOMJILHBIX

JIOpOT, XapaKTepU3yITCd MapKOW MO UCTUPAEMOCTH B MOJIOYHOM OapabaHne, Tad-

auna 8.
Tabmuma 8
Mapka no ucTupaemMocT [Torepst Macchl Ipu UCTIBITAHUU, Yo
1IeOHs U rpaBus 11eOHs rpaBus
481 J10o 25 BKJIIOUNTENIHHO J1o 20 BKJIFOUHTEJIBHO
n2 Cseime 25 10 35 Cspimie 20 no 30
N3 Csoimie 35 1o 45 Cspimie 30 no 40
N4 Cabiie 45 1o 60 Csbime 40 10 50

B kpynHOM 3amoiaHuTENE OrpaHUYUBAIOT COIEPKAHUE TIIMHUCTBIX, MIIUCTBIX
Y MBUIEBUJIHBIX YACTHI, K KOTOPBIM OTHOCSITCS 3epHa pazmepom He 6osiee 0,05 mm.
ConepxaHue TaKMX YaCTHI] B MPOLIEHTaX MO MACCE, B 3aBUCMMOCTH OT BHJZIA TOp-
HOM MOPOJIbI M MapKH MO JPOOUMOCTH, TIpUBEIEHO B TabmuIe 9.

Metoabl onpeneneHus OpraHMYeCKUX, MbUICBUAHBIX U TJIMHUCTBIX MPUMeE-
CEl aHAJOTMYHbI METOJAaM UX ONPENEIICHUN I necKa. B kpynHom 3anonHuTesne
HE JIOJDKHO COJIEPkKAThCS 3€PEH aKTUBHOIO KPEMHE3eMa, T.K. OHHM BCTYHAlOT BO
B3aMMO/ICHCTBHUE C IIeJI0YaMHU IIEMEHTa B 0€TOHE, YTO MOXKET CO BPEMEHEM BBbI-

3BaTh €ro pa3pyllICHHUE.

Tabmura 9
Bux mopoasl m Mapka mo apooumoctw | ComepkaHuE TBUICBHIHBIX
meOHS ¥ TPaBUS Y TJIMHUCTBIX YaCTHII
[IleOeHb M3 M3BEPKEHHBIX U METaMOP(PHIESCKUX MTOPO MAPOK:
Csoize 800 1
Csrime 600 1o 800 BKIIFOYUTEIIHLHO 1

[IleOeHp U3 0CaTOUHBIX OPOJ MAPOK:
Ot 600 1o 1200 BKIIFOUUTENIBHO | 2
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200,400 | 3

[Ile6enp u3 rpaBUst M BAJIYHOB M T'PABUIl MApOK:
1000 1
800 1
600 2
400 3

COI[ep)KaHI/IC INIMHBI B KOMKAX, B IPOLOCHTAX IO MACCC, HC MOJIZKHO OBITH

OoJibliie ykazaHHoro B Tadsmiie 10.

Tabmuma 10

Mapka no 1poOuMOoCTH 111eOHS U TpaBust

CopneprxaHue IrIvHbI B

KOMKax
[IleOeHp U3 U3BEPKEHHBIX, OCAAOYHBIX U METaMOp(HU-
YECKUX MOPOJ MAPOK:
400 u BrbIIIE 0,25
300, 200 0,5
[Ilebenp u3 rpaBusi U BaidyHOB, rpaBuii Mapok 1000, 0,25

800, 600, 400

Mop0o30CTOMKOCTD 3aIllOIHUTENSA JOJDKHA OBITH BBINIEC MPOSKTHOM MOPO30-

cToiikocth OeroHa. CorjlacHO CTaHAAPTy, MOPO30CTOMKOCTh IIEOHSI U IpaBUs Xa-

PAKTCPU3YIOT 110 YUCITY LMUKIIOB 3aMOpPaAKNUBAHUA U OTTAMBAHUSA, IIPU KOTOPOM II10-

TCPHU B IMPOLCHTAX II0 MACCC HC IIPCBBIIIAIOT YCTAHOBJICHHBIX 3Ha“IeHI/If/'I, IIpUBC-

NeHHbIX B Tabnuie 11. JlomyckaeTcst oleHuBaTh MOPO30CTOMKOCTD 10 YMCTY IUK-

JIOB YCKOPEHHBIX UCIIBITAHUN B PACTBOPE CEPHOKHUCIIOTO HATPHS.

Tabmanma 11

Bujg ucneiTanus

Mapka o MOpO30CTONKOCTH 11€OHS ¥ TPaBUs

F15 |F25 |F50 | F100 | F150 | F200 | F300 | F400
3aMoOpaXMBaHHE-OTTaANBAHHUE:
YHCIIO IIHKJIOB 15 |25 |50 100 |[150 |[200 [300 |400
noteps maccel nocie uc-|10 (10 |5 3) 3) 5 5 5
neITalus, %, He Oolee
Hacpllenue B pacTBOpe CEPHOKHUCIIOTO HATPUS — BBICYIIIMBAHHUE:
YHCJIO IIHKJIOB 3 5 10 10 |15 15 |15 15
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notepss Maccel mocie uc- |10 |10 |10 |5 5 3 2 1
neiTanus, %, He Ooliee

PagmanmoHHO — TUTHEHUYECKasl OLIEHKA COACPIKAHMsI €CTECTBEHHBIX PaJiv-
OHYKJIUJIOB 0Os3aTEIbHA JIJIT BCEX BUIOB KPYITHOTO 3aIlOJIHUTENSA, U B OCOOCHHO-
CTH JIJISl TIOJTy9aeMbIX U3 TPOMBIIUICHHBIX OTX0A0B (METALTyprHUECKHUX IIJIAKOB
T.I1.)

Ilpouzeoocmea webdHs BKIOYACT B CeOS CICAYIOIIME TEXHOJOTHYECKUE
poILIeCChl: JOOBIUY KaMHsI, TpoOJIeHUE, COPTUPOBKY (rpoxoueHue). JJoobrya kaMHs
OCYIIIECTBIISIETCS B OCHOBHOM B Kapbepax OypOB3pPBIBHBIM CIIOCOOOM, 3aTEM CHIPhE
JIOCTABJISIETCS] HA IPOOMIILHO — COPTUPOBOYHBIN 3aBOI. B psne cioydaes 11emnecoo6-
Pa3HO MEPBUYHOE IPOOJICHUE OCYIIECTRBISITH HETIOCPEACTBEHHO B Kaphepe.

TexHOoMOTHYECKHE CXEMBI MEOCHOYHBIX 3aBOJIOB PAa3IMYAIOTCS 10 HAa3HAUe-
HUIO B 3aBUCUMOCTH OT Tpex TumnoB ropusix mopon (I, I, Ill) npuBenenusix B
OHTII — 18 — 85, a Takke MO MPHUHIIMITY X MOCTPOCHMS, CTAAUIHHOCTH ApoOe-
HUS, TIOTOYHOCTH, CTPYKTYpE, BHUJIaM OCHOBHOW U TOOOYHOW MPOAYKIIMH U JIp.

(pucyHOK 4)
N
1 G /

\/{

Pucynox 4 - Ilpocreiimuii ApoOuIbHO-COPTUPOBOYHBIN 3aBO/:

1- npuemHbIi OyHKEp; 2 - TUTATENb; 3 - APOOMIKA; 4 - TEHTOUHbIE TPAHCIIOPTEPHL;
5 - rpoxot; *, 7, 8 - OyHKepa Ui MEIKOTO, CPEIHEr0 M KPYHMHOTO MPOTYyKTOB
JTpoOJIeHUSI
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HpI/I IMPOCKTUPOBAHUU HI€6€HO‘IHBIX 3aBOJ0OB 4YallC BCCIro MPUMCHAIOTCA JIBC

OCHOBHBIC TCXHOJOI'MYCCKHUE CXCMBI:

-  TCXHOJOIn4dcCKkasa CXcmMa € UCIIOJIb30BaHHCM HpHHHI/IHa” HC ,HpO6I/ITI> HH-

Yero JIMIIHEro” MNpeayCMaTpHUBAET MPEABAPUTEIIBHOE TPOXOYECHHE HC-

XOJTHOM TOPHOW MAaccChl Tepe/ ee MOCTYIUICHHEM Ha mepepaboTKy B APO-

OMJILHOE OTJICJICHUE JIJISL OTACICHUS MEJIKUX (hpaKIIuii;

- TEXHOJIOTMYECKAasl CXEMa C UCIOJIb30BAaHUEM MPUHLHUIIA HE TPAHCIOPTH-

poBaTh OTACIIBHO HUYCTO JIMIIHCT 0" npeayCMaTpuBacT IOCTYIIJICHUC Ma-

Tepuayia Ha Jpo0JIeHUE U3 OJHON JAPOOMIIKH B APYTYI0 0€3 MPUMEHEHHUS

IPOXOYECHHUS.

O0a »tux IIpuHOUIIa MOT'YT OBITH MCIIOJIL30BaHbl B TEXHOJIOTHYCCKHUX CXe-

Max Ha pa3HbIX CTaIUAX APOOIeHUs (PUCYHOK 5)

/\ ‘ i
z | )
Y
1 / .
Z — 20mm + |20 |
69 ! |
s 3 — /MM + | 7Tmmr
4 Y
— St + [

Y ¥ L. Smm Vj" V2l Y 70... 20mm
Pucynok 5.1 - Cxema apobiieHus ¢ Pucynok 5.2 - Cxema 3aMKHYTOro
IPOXOYEHHUEM Tepe]l KaXJI0M CTauell: LMKJIa Ha TOocienHed cTaauu Apodlie-

HUS:
1 - rpoxoTt; 2 -TpaHcmopTep B 00XOJ 1- moBepouHoe OKOHYATEIbHOE
apoOuiku; 3 - npobuika; «+» W IPOXOUYECHUE; 2-(ToBapHOE)
«—» - COOTBETCTBEHHO HaJIPEIICTHHIN TPOXOYCHHE

U TNOJpPELETHBIH (MEJKHe  Kiac-
ChI) IPOYKTHI
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[Ipu pa3paboTke MECTOPOXKIECHUN TOPHBIX MOPOJA C MaJbIMH 3amacaMu Uc-
MOJIB3YIOTCS TIEPEIBIKHBIE TPOOUITLHO-COPTUPOBOYHBIE YCTAaHOBKU Mayiou (1o 10
T/4), cpenneit (10 50 T/4) u OOIBIION MPOU3BOAUTEILHOCTH (CBBIIE 50 T/9). s
MOBBIIICHUS TEXHUKO — SKOHOMUYECKHUX TOKa3aTesield MPOU3BOICTBA UMEET Iepe-
XO0Jl Ha MQJIOOTXOJHYIO TEXHOJIOTHIO JTOOBIYM W Ha KOMIUJICKCHOE HCITOJIh30BAHUE

IMOJIy4acMoOro ChIpbA.

[Iupoxoe pacnpoctpanenue noiaydund IHHOPHCTHIC 3aNOJTHUTEIH

JJISA OeTOoHA — MaTepuaal NpUPOJHOTO MU MCKYCCTBEHHOI'O IIPOUCXOXKICHUSA C

IJIOTHOCTBIO 3epeH He Ooisee 2000 kr/M°. Takue 3amoHUTENN MIPUMEHSIOT IS
JETKUX OETOHOB, a TaKKe ISl TEIJIOM3OJIAIIMOHHBIX 3aCHITIOK, JPECHUPYIOMINX
YCTPOUCTB U T.1. [lopucThie 3amOMHUTENN U3TOTABIUBAIOT MIPEUMYIIIECTBEHHO W3
HEOPTAaHUYECKOTO CHIPhs. J[1 TEmIOM30IAIMOHHBIX W HEKOTOPHIX BHUIOB KOH-
CTPYKIIMOHHO - TETUIOM3OJISIIMOHHBIX JETKHMX OETOHOB MPUMEHSIIOT W OpraHuYe-
CKH€ TOPUCTHIC 3amoyHuTenu. Hampumep, u3roraBirBacMbie HAa OCHOBE OTXOJIOB
nepepaboOTK  JPEBECUHBI, MPOAYKTOB CEIbCKOXO3SMCTBEHHOTO MPOU3BOJICTBA
(cTeOnu XJIOMYaTHUKA), MOTUCTHPOIIA (IEHOMOJIMCTUPOIIbHBIN TPaBUil) U T.1.
Heoprannueckue mopucThie 3aMoIHUTENNA OTIUYAIOTCS OOJBIIUM Pa3HOOO-
pasueM, uX TMOAPA3ACIIAIOT Ha MPUPOIHBIC U UCKycCcTBeHHBIC. [IpupoaHbie mopu-
CTBhIC 3aMOJHUTENH TMOJYYalOT MyTeM YacTUYHOTO IPOOJICHHS W PACCEBOM MU
TOJIBKO PAacCE€BOM TOPHUCTHIX TOPHBIX MOPOJa (TIEM3bI, BYJKAaHHYECKOTO Tyda, u3-
BECTHSIKA — paKylIeYHUKA U Ap.). VCKycCTBEHHbIE MOPUCTHIEC (JIETKUE) 3aMOJHHU-
TEJIU B OOJILITUHCTBE CBOEM SIBJISIIOTCS MIPOIYKTAMU TEPMUUECKONH 00pabOTKH MH-
HEPaJILHOTO CHIPhS U PA3CISAIOTCS Ha CIENHAIBHO M3rOTaBIMBAaeMbIe (KepaM3uT,
arJIONIOPUT) M TIOJlydaeMble KaK MOOOYHBIE MPOAYKTHI MPOMBINUICHHOCTH (TOTI-
JIMBHBIC IIIJIAKK U 30J1bI, TPAHYIMPOBAHHBIC METAJUTYPTHUYECKHE ITAKW U JIP.)
IIpupoanbie TOPUCTHIC 3aMOTHUTEIN MPEJCTABISIOT CO00 B OCHOBHOM
MIOPUCTHIE TOPHBIE TTOPOIBI BYJIKAHUIECKOTO (MTEM3bI, MIJIaKU, TY(bI, KpYITHOTIOPHU-

CTBIC 68,33J'II>TI>I) N 0CaJOYHOI'0 IIPOUCXOKACHUS (HOpI/ICTI)IC N3BCCTHAKH, U3BCCT-
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HSKU — PaKyIICYHHUKH, OMOKH), MPEAHA3HAYCHHBIC 1T TPUMEHEHUSI B Ka4eCTBE
3aIMOJTHUTENEH I OETOHA W IS TeTon30ysiu. K mpupoaHbIM TOPUCTHIM 3a-
noqautenaMm mo 'OCT 22263 — 76 oTHOCAT 1e0€Hb C HACBIITHON IJIOTHOCTBIO HE
Gomee 1200 kr/M®, 1 mecok ¢ MIOTHOCTHIO He Gomee 1400 kr/m° . OcHOBHAs Map-
KUPOBKA MOPHUCTHIX 3aMOJHUTENECH YCTaHOBJIEHA MO HacbinHou niomuocmu. Ecnu
oHa cocrasisieT 400...500 kr/M°, TO 3aIOTHATEIs OTHOCHTCS K mapke 500. TOCT
npeaycmatpuBaet Mapku mebns 300, 350, 400 u nanee no 1200 c rpaganueit ye-
pe3 100 xr/m®, mecka — 500...1400 kr/m°.

ITo pa3mepy 3epeH 1miebeHp nmoapasaeiseTcs Ha caeayomue ¢paknuu: 5-10;
5-20;5-40; 10-20 m 20 — 40 MM u TeCOK — KpyHHBIH, cpeannii, menkuil. [1o
COJIEP KaHUIO 3€pEeH IIaCTUHYATON (JiemaaHoi) Gopmel medeHsb JOMKEH YI0BIe-

TBOPSATH TPEOOBAaHUAM TaOIUIIBI 12.

Tabmauma 12
['pynima mebHs mo Gpopme 3epeH CopneprkaHue 3epeH MIaCTHHYATOM (J1e-
maaHoi) Gpopmel, % 1Mo Macce, He Oosiee
OObruHas 30
YnydiieHHas 20
Kyb6oBuanas 15
OkaraHHas 10

HpO'-lHOCWlb MOPHUCTBIX 3aMnoJHUTEIICH OoNnpeAcCisICTCA CAABJIMBAHUCM B IU-
JUHAPC, COINIAaCHO 3THUM JaHHBIM ITOPUCTHIC 3aAIllOJHUTCIIN IIOAPA3NCIIAIOTCA I10

MPOYHOCTH HA MApKH, 3HAYEHHS] KOTOPBIX IPUBEAECHBI B Ta0uIe 13.

Tabmuna 13
Mapka 1mebnst o | IIpodHOCTH meGHs (IIPH CIABIMBAHUU B WAIMHAPE), KIC/CM”
MIPOYHOCTH
U3 MIEM3 U [IJIAaKOB u3 Ty($OB, KPYMHOMOPUCTHIX Oa-
3aJIbTOB, KAPOOHATHBIX U KPEMHE-
3€MUCTBIX MIOPOJ

I125 Csbpiiie 2 10 3 Cspiie 2 10 3

I135 Cspiiie 3 10 4 CBrimie 3 10 4

I150 CBpitie 5 10 8 Csoite 4 110 6

I175 Cabie 8 10 10 Cabile 6 10 8
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I1100 Csoite 10 no 12 Cspime 8 1o 10
IT125 Cspiiie 12 no 15 Cspiire 10 o 12
I1150 Csbite 15 go 20 Cspite 12 no 16
11200 Csbite 20 no 25 Csbire 16 go 20
I1250 Cspiire 25 no 30 Cspite 20 mo 25
I1300 Cspiie 30 go 35 Cspiie 25 no 30
I1350 Cspiie 35 Capiie 30

MapKa H_Ie6H$I IO IPOYHOCTH HOJDKHA COOTBCTCTBOBATH YCTAHOBJICHHBIM

CTaHIapTOM MapKaM II10 HACBIITHOU INIOTHOCTH, IIPUBCIACHHBIM B Ta6HHHe 14.

TaoOmuma 14

Mapxka 11e6Hs 1o

Mapka

medHs 1o

Mapka mebHsi 1Mo

Mapka 11eOHs

HACBIITHOM IUIOT- | IPOYHOCTH, HE HU)KE | HACBIMHOM  IUIOT- | IO MPOYHOCTH,
HOCTHU HOCTHU HE HUXKE
300 I125 700 11100
350 I125 800 11150
400 IT35 900 I1200
500 I150 1000 I1250
600 I175 1100 11300
1200 I1350

B 3aBucumocTt OT 3a7aHHOW MPOEKTHOW MapKu OETOHA IeOeHb TOJDKEH

UMETh MapKy Mo npovyHocTu He MeHee ykazaHHoil B ['OCT 9757 — 90. Takxe Tpe-

ooBanusaM ['OCT nomkHa COOTBETCTBOBAThH MapKa IIeOHs MO MJIOTHOCTH B 3aBU-

CUMOCTHU OT HA3HAYCHUSA ITPOCKTUPYECMOT'O OeToHa M ero IIOTHOCTH B CYXOM CO-

crostHuM. KoauuueHTsl Bapuanuu mnokaszarelied KadyecTBa MOPUCTOTO HICOHS

JIOJDKHBI OBITH HEe Oosiee 5% - 110 HACHITHOW TUIOTHOCTH M He 60see 15% mo mpou-

HOCTH 3CPCH IIPU CAABJIMBAHWHU B IUJIWHAPC.

Koaghgpuyuenm pazmseuenus mebHs U3 MOPUCTBIX TOPHBIX MOPO/JI, ONpee-

asiembldd 1o dopmyiie 3, nomkeH ObITh HEe MeHee 0,6 TpU KCIOJIb30BAHUU B KOH-
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CTPYKIIMOHHO — TEIUIOM3OJISIITUOHHBIX JIETKUX OeToHax W He meHee (0,7 mpu wmc-
M0JIb30BAaHUHU B KOHCTPYKITMOHHBIX OCTOHAX.

kp ~ Onac / Geyx » (3)
I7I€ Oyac - MPEIEN NPOYHOCTU 3AMOJHUTENSI UCXOJHOM TOPHOW MOPOJIbI B HACKI-
IIEHHOM BOJIOM COCTOSTHUMU;
Ocyx — TO XK€, B CyXOM COCTOSIHHU;

Koaddurmmentom pasmsiraeHus xapakTepu3yrT 8000CMOUKOCHb 3aTIOTHU-
Tessi. BolocTOMKOCTh CBA3aHaA C 6000n02NI0ueHUueM 1 TIPUPOJION BElIeCcTBa 3aIo-
HUTEJS, BOJIOMOTJIONIEHNUE, B CBOIO OYEPE/lb, CBSI3AHO C MOPUCTOCTHIO U CTPYKTY-
poil Matepuasia. ITH xe (PAKTOPhI OMPEEITAIOT U MOPO30CTONKOCTD 3aIOTHUTEIIS.
[[leGenb, mpuMeHsIEMBIH JUIsi OETOHOB ¢ MapKoil Mo Mopo3ocToiikocT 6oiee 150,
o 'OCT 22263, noikeH BbIAEPKUBATh HE MEHEE 25 IUKIIOB MOMEPEMEHHOTO 3a-
MOPKUBAHUS U OTTaWBaHMS, ITPH MIPUTOTOBICHUN OETOHOB C MapKOW IO MOPO30-
cToiikoct HKe 150, mebeHp T0JKEeH BhIAEpKaTh HE MeHee 15 IUKIIOB UCIIbITa-
HUH, TIPA 5TOM TIOTEPsI B Macce He J0HKHA MpeBbImaTh 8%.

[TopucTble MECKU MO 3€pPHOBOMY COCTaBY B 3aBHCHUMOCTH OT Ha3HAYeHUS
MO/IPA3ICIISAIOT HA TPU TPYMIBI — TSI TETJIOM30JIAIMOHHOTO, KOHCTPYKIIHOHHO —
TEIUIOU30JISIIIMOHHOTO U KOHCTPYKIIMOHHOTO OETOHOB. 3€pHOBOW COCTaB OTIENb-
HBIX TPYII NIECKa MpUBEJIeH B Tabmuie 15.

Bb16op To# miaM MHOM (pakuuy 3amOJHUTENEH WM UX COOTHOIIEHHUS MpU
nogobope coctaBa 6eroHa mpou3BoaAat 1mo I'OCT 9757 — 90. IlleGeHp u mecok mo-
PUCTBIC, HCIIOIB3YEMBbIE MJI TETUIOM3OJISIIMOHHBIX 3aCHIMIOK, JTOJDKHBI HMETh
HACBIIHYIO IUIOTHOCTB He Gomee 800 Kr/M° 1 K0d(hMUIMEHT TeIIONPOBOIHOCTH,
onpenensiemsrir mo 'OCT 7076 —99, ne 6onee 0,15 kxkan/m-a-C°.(B1/(M*K))
Tabnuua 15

Pasmep otBepctuii koH- | Ilonnble ocTatku Ha cuTax (% 1o o0beMy) s TPy

TPOJBHBIX CUT, MM neckKa
KpPYIHOTO CpEIHEro MEJKOTO
5,0 0-10 0-0 0-5

2,5 10-50 10 - 40 5-10
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1,25 30-70 20 -60 10 - 40
0,63 50 - 80 30-70 15 - 60
0,315 70-90 50 - 85 40 - 75
0,16 90 - 95 75-90 70-90
[Tpoxox uepes cuto 0,16 10- 5 25-10 30-10

HpPIpOI[HBIe IMOPUCTHIC 3aAIIOJIHUTCIIN HC JOJIZKHBI COACPIKATDL 3arpA3HAIONIUX IIPU-

MeCei — paCTUTENLHOIO CJIOS MOYBbI, MyCcOpa. IIEMbI U T.J.

XapaKkTepUCTUKH HEKOTOPBIX MPUPOJHBIX MOPUCTHIX 3aMOJHUTENCH NpH-

BeJleHbl B TaOmuie 16.

Tabnuua 16

HaumenoBaune | CpemHsisi HACBIIHAS [IOTHOCTD, KI/M° [Topuc- Bogomorno- | Ilpenen

TOPHOH MOPOJBI | B KYCKE eOHs necka TOCTh B | IeHHe,% Mo | MpPOYHO-

Kycke,% Macce CTH NIPU
CKaTHH,
Mlla

Bynkanndeckue

[EM3bI:

AHuUlCcKIe 400... 500 | 300...600 500...900 68...85 60...80 2,5

JlurongHbie 1300...1500 | 700...900 | 900...1200 | 40...45 11...18 17...27

Bynkanngeckue

[IIJTAKH:

KapmparmeHncko-

ro TUMna 400...500 600...760 26...35 o 10

ABaHCKOTO THUIA 650...950 | 950...1300 13...30 20...30
u bonee

I3BecTHK

VKupHOBCKOTO

Kapbepa

PocT.0611.) 2450 1400...1430 9,5 1.8 7,9

3BeCTHSAK-

paKyIeIHUK

KoncTaHTHHOB-

CKOTO p-Ha 1990 1103...1050 24 6 2,66

N3 npuBeneHHON TaOIUIbI BUHO, YTO MPUPOIHBIC MOPUCTHIE 3aMOJHUTE-

JIKX PA3JIMYHbIX MGCTOpO)K}leHI/Iﬁ OTIIMYAKOTCA APYI' OT Apyra CBOMMH OCHOBHBLIMH

XApPaKTCPUCTUKAMHA U B CBA3U C 9TUM HUMCIOT COOTBCTCTBYIOIIYHO 00/1aCTh IIpHuMce-

HeHUs B OETOHAX.
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HckyccTBeHHbIE MOPUCTHIE 3aMOJHUTEN — 3aMO0JHUTENH, NOJIy4aeMble
U3 MPUPOTHOTO CHIPbSI U OTXOJOB MPOMBIIIJIEHHOCTU IMyTEM TEPMHUUYECKON U ApY-
I'UMX BUJIOB OOpabOTKH U XapaKTepU3yeMbI€ BUAOM ChIPbsl U TEXHOJOTUEU MPOU3-
BojicTBa. K ux 4ncity OTHOCST:
Kepam3um U €ro pasHOBUAHOCTU (UIYHTU3HT, 30JIbHBINA TpaBHM, TIMHO30JIb-
HBI KepaM3WT, a3epUT, BCIYyUEHHBbIC apriuiuT U Tpemnein). Kepam3ut npen-
CTaBJISIET COOOM TPaHyJIbI OKPYTIION (POPMBI C TIOPUCTOM CEPAIIEBUHON U TIJIOT-
HOM crieKkmmiicsi 0607109Kkoi. biaromgaps TakoMy CTpOCHHIO MPOYHOCTH KEpaM-
3UTa CPAaBHUTEILHO BBICOKAss TIPU HEOONBIIONW HACHIMHOW IUJIOTHOCTH
(250...600 xr/m°). TToMy49aroT KepaM3HT OBICTPHIM 0OO0KHUIOM BO BPAIIAIONIAXCS
neyax JI0 BCIIYYMBAHMS JIETKOTUIABKUX XOPOIIO BCIYYMBAKOIIUXCS TJIMHUCTBIX
MOpPOJ] ¢ OOJILIIUM COACPKAHUEM OKCHJIOB JKEJl€3a U OPraHUYECKUX IPUMECE.
Kepamsur BbllTyckaroT B BUJE rpaBus U necka. Kepam3uToBblii TECOK momyya-
0T B CIEIUAIbHBIX Mevax ~Kursimero cios’. Mapku kepamsurta 250...600,
kepamsuroBoro mnecka 500...1000, Mmopo3ocroiikocts kepamsuta, 1o ['OCT
9757 — 90, nomxHa ObITh He MeHee F15. CBoiicTBa IIYHTHTOCOEPIKALINX
nopoj pernamedHTpoBanbl 'OCT 19221, a myarusura — 'OCT 9757,
azionopum — 3an0JHUTENb B BUJE LIEOHS WM TpaBUsd, MMOJTYyYaeMblil CIEKaHHEM
(armomeparniueii) ChIpbeBOM MIMXTHI U3 TJIMHUCTBIX MOPOJ U TOTUIMBHBIX OTXOOB.
Mapku arnonoputra ot 400 no 900, mMex3epHOBask MyCTOTHOCTb COCTABJISET

50...60%, nopuctocts 3epeH 40...60%;

Pucynox 8 - Cxema arpoMepalinOHHOM MAalllWHBI:
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1-3arpy3ka HIMXThI; 2- 3aKUTaTEIbHbIN TOPH; 3 - KOJOCHUKOBAs pelIeTKa; 4-* CIou

CIIEKaeMOM IIUXTHI; 5 - 30Ha TOPEHUS TOIUIMBA; 6 - CIIEKIIUICS KOPXK; 7 - OTCOC ra-

30B; 8 - BaKyyM-KaMmepa
wiaKoean nemsa — TOPUCTBIN 1IEOEHb, MOJyYaeMbld BCIyYMBAHHEM pac-
MUTABJICHHBIX METAJUTyPTUYECKUX IUIAKOB MYTEM HMX OBICTPOTO OXJIAXKIACHUS
BOJIOM WJIM MapOM. DTOT BUJ| 3aIIOJIHUTENS] SKOHOMUYECKH OYeHb Y((EKTUBEH,
TaK Kak €ro Mpou3BOACTBO OCHOBAHO Ha WCIIOJb30BAaHUU OTXOJ0B METaJLIyp-
ITHYeCKON MpOMBINUIEHHOCTH. Mapku nutakoBoil mem3sl o ['OCT 9757 ot 400
10 900, mycTOoTHOCTh (DPaKIIMOHUPOBAHHOTO IIEOHS HE JOKHA OBITH Oojee
52%, cpennee 3HauyeHHe KO3 (ULKMEHTa POPMBI HE JIOJKHO MPEBBIMIATH 2,5.
Hcnonb3yIoT MIJTaKOBYIO MEM3Y MPEUMYIIECTBEHHO B KOHCTPYKIIMOHHO — TEII-

JIOU30JIALIMOHHBIX O€TOHAX OTPaXAAIOIINX KOHCTPYKIUMI;

Lpanodsrs pacrrad

¢ M7 Pucynok 9-. CxeMa cTpyWHOTO BOJIOJIyTHE€BOIO amlmapara:

Q’ 1 - cTeHka TPUEMHOMN KamMephl; 2,- HAPABIISIIOIIUM JIOTOK; 3- BOJSHAS
pyOarika; 4 - kKamepa CMeIIeHus; S-pabouee CErMEHTHOE COTLIO
[TomydyeHue meM3sl OKpyTIION (DOPMBI C 3aMKHYTBIMU ITOPaMH MIPEICTABICHO

Ha pucyHke 10.
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Pucynox 10 - CxemMa ycTaHOBKH JJi TUAPOIKPAHHOTO CIIOCO0A MOTyUEHHUS 111J1a-
KOBOM MEM3BbI:

1 - npuemHasi BOpOHKa;2 - TUAPOMOHUTOpPHASA Hacajka; 3 - 9kpaH; 4 - xKenoo; 5

- IUIACTUHYATBIA MeperpyKaTeiib
mepmoaum — NPOAYKT oOxura 0e3 BCIyuMBaHUS IIEOHS W TpaHysl KpeHese-
MUCTBIX OMAJIOBBIX TMOPOJ (AMATOMHUTA, Tpemena, OmoKu u Jp.). HaceimHas
IIOTHOCTD TEPMOJIHTOBOTO TPaBHs MK ImebHs coctasisier 600...1200 kr/m’,
IJIOTHOCTh 3€PEH 1KX.J19]ﬂCMi nopuctocth 3epeH 20...60%. IIpouHocts
NP CIaBJIIMBAHUKM TEPMOJIUTOBOTO meOHs cocTanisieT 1.4...4 MIla, rpaBus —
2...7 Mlla;
Bcnyuennwie nepaumoevie ujebensv u necox — NMOpuCThbIe 3epHA OEIOro Win
CBETJIO-CEPOro IBETA, MOJydaeMble myTteM ObicTporo (1...2 MuH) HarpeBa 10
temriepatypsl 1000...1200 °C Bynkanudeckux Bomocoxaepxamux (3...5%)

TIOPO/I.
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Pucynok 11- TexHonoruueckas cxema IpoM3BOJICTBA MEPIUTOBBIX IIEOHS U
necka 00’KMIroM BO BpAILAIOIIEHCS MTEYH:

1 - 3arpy304HO€ yCTPOMCTBO AJISl CBIPBS; 2 - AJIEBATOP JIEHTOUHBIH; 3 - CHIIOC ChI-
pbs; 4 - mUTaTENb TapEIbYaThIi; 5 - KOHBEEP JIEHTOUYHBIM EPEABUKHONM; 6 - 3re-
BaTOpP JICHTOYHBINA; 7- 3aTBOP PECUHBbIN MIMOEpHBIN; 8- mUTarenab TUCKOBBIN; 9-
neub TepmonoaroroBku CMT-178; 10 - meur BcyunBanus Bpararomascs CMT-
179; 11 - nyrbeBoi BeHTWISATOP; 12 - nukioH; 13 - ocagutens; 14 - cuto-Oypar;
15 -3aTBOp-nIUTaTENDB; 16 - CUIOCH TOTOBOM MPOAYKIMU; 17 - 3aTBOpP YEIIFOCTHOW;
18 - muTaTenb TUCKOBBIN (MTPOU3BOACTBO MIeOH:); 19 - muTaTens SUeHKOBBIN (TIPO-
M3BOJICTBO MECKA)

[Tpu o6xure ucxoaHasi Mopoja yBeIuduBaeTcs B oobeme B 5...15 pas, a

MOPUCTOCThL 00pa3yromuxcs 3epeH gocturaet 85...90%. B coorBerctBuu ¢ 'OCT
10832 nepnuToBbIii Mecok BhImyckaeTcss Mapok 75...500, mebens — 200...500.
[IpouHoCcTh 1IEOHS TpPU CHABIMBAHWM B UWIMHAPE JOJDKHA OBITh HE MEHee
0,15...0,9 MIla.

BcernyyeHHbIM NEPIUT OTIIMYAETCS OT APYTUX MOPUCTBIX 3AIIOJTHUTEIIEN TEM,
YTO MEJIKME (PPaKIUU BCIYYEHHOTO IMEpJHTa Jerdye KpymHbIX. ITO OObSICHIETCS
OCOOCHHOCTSIMU BCIIYYMBAHUSI CTEKJIOBHJHBIX MOPOJ, TaK KaK MCXOJHAs CTEKJIO-
BHUJIHASl MOPOJIA YJIEPKUBAET Ta3bl, U YEM JIy4llle OHA MPOTrPEBAETCA B MEJIKUX
rpaHyJjiax, TEM MHTEHCHBHEE OHA BcIiyuuBaeTcs. [Ipu mpous3BOACTBE ke, HAINPHU-

MCP, KCpaM3uTa I'NIMHAHAA KPOIIKa 9aCTO MOKCT BOO6I].I€ HC BCITYYHUTBLC, TAK KaK
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elie 0 Mepexoa B MUPOIIACTUYECKOE COCTOSTHUE TEPSET BCIyUHBAIOLIUE €€ ra-
36. OCOOCHHOCTH BBICOKOW MOPOBOW CTPYKTYpPHI OOBACHSAIOT TPeOOBAHHS CTaH-
JapTa Mo OrpaHUYEeHHUIO BOJOIOTIIONICHUS: NIl Mapku nepiuta 50 — He Oolee
30%, mns mapku 400 — 50%, mist mapku 300 — 75%, nns mapku 250 — 100%, most
mapku 200 — 125% o macce.

OcHOBHasi HOMEHKJaTypa MNPUPOJHOTO ChHIPbS U MOOOYHBIX MPOAYKTOB
MIPOMBIIUIEHHOCTH, UCIIONB3YEMBIX JIJISl MPOU3BOCTBA UCKYCCTBEHHBIX MOPUCTBIX
3anoJHUTENeH, mpuBeaeHa B Tabmaune 17, a TpedoBaHUS K ChIPbIO 10 XUMUYECKO-
My cocTaBy — B Tabsuue 18.

W cxXoTHBIMU CBIPHEBBIMU MaTepuaiamMH JUisl IPOU3BOACTBA KEPAM3UTOBOIO
rpaBUs U MECKA CIIyXkKaT JETKOIUIaBKUE TJIMHUCTBIE MOPObI, CIAHIIbI, apTUILIATHI
U Ipyrue, 00iasaronme CnocCOOHOCThIO K BCITYYMBAHUIO MIPU 00KUTE MPU TEMIIE-
patype 1050 - 1250°C. Ilpu sToM oOpasyeTcsi MOPUCTHIA MaTepHall SUEUCTOTO
CTPOCHHS, CTEIEeHb BCIYUYUBAHUSI OMPENETACTCA KOIPPuyueHmom 6Cny4usanus
Ko, onipeaensieMbim 1o opmyiie 4:

Kien = Viep Ve = pol Prep (1 — m.11.11./100), (4)

I1€ Viep: Prep — OOBEM U IITIOTHOCTH BCITYYEHHOT'O KEPAM3HTA,
V. p. — 00bEM U IIOTHOCTh CYXOM CHIPIIOBOM TPaHYJIbI,
ILILIL. — IOTEPU B MACCE CyXOU CHIPLIOBOM I'PaHyJIbl IPU NPOKAJIVBAHUH.

BcenyunBaeMocTh IVIMH OLIEHUBAETCA M0 KO3 (OULIMEHTY BCIYYUBAHUS U 110
MJIOTHOCTH BCITYYEHHOU TpaHyJibl, KOTOPYIO MOKHO MOJIYYUTh U3 JAHHOU TJIUHBI.
[To >THM npu3HAKaM INIMHUCTBIE TOPOABI YCIIOBHO MOKHO Pa3AeiiuTh Ha YEThIPE
IpyIIbl, JaHHBIE PUBEICHbI B Tabauie 19.
Tabnmuna 17 - Homenknatypa ChIpbsi JJi1 MPOU3BOJCTBA MCKYCCTBEHHBIX TOPHU-

CTBIX 3aITOJIHUTEIEU

ColIpbe XapakTepucTuka BcenyuuBaemocts | HaznaueHue

IIpupoaHbie IIIMHUCTBIE TOPOABI

I'nmuuaa ['opnas nopoaa paznuuHol miac- | BenyunBaercss  nipu | Kepam3uToBbrit
TUYHOCTH, conepkut Oomee 30% | ObICTpOM HAarpeBaHHWM | TPaBHil U MECOK
YacTHI] pa3MepPOM MeHee 1 MKM o 1250°C

CyrnuHok n | Manmomtactuunass  mopoga, co-| He BCIIy4HBAETCS | ATJIONOPUTO-
cyrech nepxxkut ot 10 mo 30% wyactui| win cnabo BCIy4yuBa- | BBIM IMEOCHb U
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MeHee | MKM ercs MIECOK WJIA CBSI-
3yromas  100aB-
Ka
Aprumaut Kamuenono6Hnast mopozaa, B Boje | BcnyunBaercs  nipu | Kepam3uToBbrit
HE pa3MOKaeT OBICTPOM HarpeBaHUM | T'pPaBUM U MECOK
I'nuaucTHIE Kamuenomo6nass mopoma, He | BecnyuuBaercs — nipu | Kepam3uToBbrit
CJIaHIIbl, B TOM | pa3MOKaeT B BOJIE, C YETKO BBI- | OBICTPOM  HarpeBa- | rpaBUi U MECOK;
qyclie ILIYHTU- | PAXKEHHOU CIOUCTOCTHIO HUU; Arnonopurto-
TOBBIC He BCITY4MBACTCS | BBI IIEOCHh H
uinu ci1abo BCIy4YHBa- | MECOK
ercs
IIpupoaHble HETVIMHUCTBIE TOPO/bI
Onanosele Manomiactuuaele ¢ noBbl- | BemyuuBaerca  npu | Kepam3uToBblit
(KpeMHHCTBIE) | IIEHHBIM COJEP)KAaHUEM KpEeMHe- | OBICTpOM  HarpeBa- | TpaBUH U MECOK;
IIOPOJIbI 3ema HUU, TepMoIuTOBBII
He BCIIYYMBAECTCA | TpaBUM M 1e-
win cnabo BcryyuBa- | OCHb
ercs
Bynkannueckoe | 3BepkeHHass ropHas nopoza | BemyuuBaercs  npu | BemydyeHHbIN
BOJIOCO/IEpKa- | (mepnut, oOcuanaH, BUTPO(UDP U | HArpEeBAaHUH nepauT
niee CTEKJIO | Ip.) C COJEp>KaHHWEM BYJIKa-
(mepaut, 00CH- | HU4ECKOro crekna o6onee 85%
JMaH U Jp.)
I'mppatupoBan- | Comepxar ruapaTupoBaHHyro | BcnyunBaercs  mpu | BenyuenHsii
HblE€  CIIIOJIUC- | MarHE3UAIBHO-KEJIE3UCTYIO CIII0- | HAarpEBaHUU BEPMUKYJIUT
ThIE CIIaHIIbI ay (BEpMHUKYIUT) B KOJIMYECTBE
He meHee 20-30%
ITo0o4HbIe MPOAYKTHI MPOMBIILICEHHOCTH
3oma — yHoca | TonkomucnepcHeii cyxoit mpo- | CriekaeTcs WIN | ATJIOTIOPHUTO-
TOC IOYKT TBIJIEYTOJbHOTO C)KMIaHUS | BCIIyYMBAETCA  IPU | BBIA IpaBUi,
TOIUINBA ObICTpOM  HarpeBa- | Ie0eHb,  30JIb-
HHUU HBIN rpaBuid,
TJIMHO30JIbHBIN
KepaM3UT
3osonutakoBast | CMech 3056l M nuiaka rugapoyaa- | Crekaercs WM | ATJIONIOPUTO-
CMECh OTBAJIOB | JICHUS BCIIyYMBAETCA IIPH | BBIU IpaBuil,
TOC ObICTpOM  HarpeBa- | me0eHb, 30JIb-
HHUU HBII rpaBuid,
TJIMHO30JIbHBIN
Kepam3uT
['munuctele otr- | Heognoponnas rpyooobsomounast | B ocHoBHOM — He | ATJIonopuro-

XOJIBI yriie-
JOOBIYM U yTJIe-
oborameHus

CMECh TJIMHBI, TJIIMHUCTOTO CJIaH-
11a, YIIUCTOTO BEIIECTBA M TPH-
Mecel (ITecYaHuKOB, TIECKOB, PEKe
WU3BECTHSKOB)

BCITYYHBaCTCA

BBIA MLIEOEHh U
IIECOK
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Ta6nuna 18 - Conepxxanue okcuaoB (%) B ChIPbEBBIX MaTEpUanax AJis IPOU3BO/I-

CTBA MOPHUCTHIX 3aIIOJTHUTEIEH

Oxkcup Kepamzur | Arnonoput [Tepmut Tepum AUIUOHOPHTVO .
OJIUT | BbIW I'paBUid

SiO, <70 60-85 65-76 60-84 45-65
Al,O5 10-25 5-16 12-15 o-17 15-35
FeO +Fe,04 2,5-12 3-7 He 6omee 3 | 3-7 2-18
CaO <6 <10 He 6onee 3 | 3-10 <12
MgO <4 <3
SO, <15 <3 <2 <1
K,O +Na,O 1,5-6 1,5-6 3-10 <5 -
Oprannueckoe <3 <15 1,5-10 - 10-12
BEIIIECTBO

Ta6nuna 19- Kiaccudukanys ramHUCTOrO ChIPhS MO CTEIEHH €r0 BCIyYHMBaHUs

[[10THOCTP TOPHCTOrO dYepenka B
3 Koaddumment
['pymnma ceipbst KyCK€ B KI/M°, KOTOPYIO CIIOCOOHO
BCITyYHBaHUS
aBaTh MPH 00KUTE TIIMHUCTOE ChIPHE
BricokoBcTyunBarommecs He 6onee 400 7-8
CpenHeBcyYrBarOIuecs 400 — 750 4-5
CnaGoBCITyYHBaIOIIHAECS 750 — 1500 2-25
HescnyuunBarommecs 1500 u 6omee Memnee 2

JIist mosydeHusl KepaM3UTOBOTO TpaBUsl M TMeCKa C MUHUMAJILHOM IIJIOT-
HOCTh W YJIY4ILIEHHUS Mporecca 00XKHUra MPUMEHSIOT MUHEpPAIbHBIE U OpraHUYe-
ckue no6aBku. Koppekrupyrommue 100aBKH CIIOCOOCTBYIOT CHIDKCHHIO TeMIIepa-
Typhl Hadaja MEpexo/ia MacChl B MHUPOIUIACTHYECKOE COCTOSHUE, PaCIINPEHHIO
TEMIIEPAaTypHOTO MHTEpBANa BCIyUYMBAHUSA, YBEITUYCHUIO B TpaHylle KOJIUYECTBA
pacruiaBa ONTUMAIBHOU BSI3KOCTH M 00BEMa BBIJEISIONIUXCS Ta30B B UHTEPBAJIC
TEeMITepaTypbl BCITyYUBaHUS.

B kadecTBe MUHEPATBHBIX KOPPEKTUPYIOMIMX J00ABOK HCIOJIB3YIOT TOH-
KOMOJIOTYIO JUCIIEPCHYIO JKEJIE3HYIO pyaAy, MOJOThle MUpUTHbIE orapku. Kosd-
(UIMEHT BCIyYUBAHUSI MOKET OBITh MOBBIIIEH J00aBKOW B UCXOJHOE TIIMHUCTOE
ceipbe mpuMmepHo 1% maszyTa, coysspoBoro macina, HedTu. st pacimpenus mem-

nepamypHo20 UHmMepeala 6CNyYuUSaHus WCHOJIb3YIOT OIYAPUBAHUE CBIPLIOBBIX
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TPaHyJ TIOPOIITKOM OTHEYITOPHOW TIUHBI, MOJIOTHIM KBAPIIEBBIM MECKOM, YTO TI03-
BOJISIET N30€KaTh OIUIABIICHUS TPAHYJ MPU OOKHUTE.

TemnepaTypHbIM HHTEpBAjJOM BCIy4YHBaHUs (At ) Ha3bIBAIOT pa3HUILY
MEXIY NpeoebHO 803MOIHCHOL memnepamypotl 00XKUra U memMnepamypou Ha4ana
8CNYYUBAHUS CbIpbsA. 3a TEMIlepaTypy Hayana BCIy4duBaHUA (t',.;) MPUHUMAIOT
TEeMIIepaTypy, IpU KOTOPOH yKe MOIydaeTcsl KEPaM3UT C TUIOTHOCTBIO TPaHyJIbI
0,95 r/em®, [IpenenbHO BO3MOKHOM TeMITepaTypoi 00KuUTa (t o5, )CIUTACTCS TEM-
neparypa Hadaja oriaBiieHus rpanyi. CiienoBarenabHo,

At = t’06>1< - t,BCH (5)
UtoOsl 00ecreunTh MPAKTHYECKYI0 BO3MOXKHOCTH IPOW3BOJICTBA KepaM3HWTa B
IIPOMBIIICHHBIX YCJIOBHSX, MHTEPBAJ BCIyUYUBAHUS CBIPhS JOJIKEH OBITH HE Me-
Hee 50 °C.

Bb160p TEXHOIOTHYECKON CXEMBI MPOU3BOJICTBA UCKYCCTBEHHBIX 3aIOJTHHU-
TeJel CBS3aH C OIpeAeNICHUEeM crocoba mepepadoTKU ChIphbsi U 00OCHOBaHUEM
TUIMAa O00XKHUTOBOrO arperara. Buibop cnocoba nepepabomku cvipbsi 3aBUCUT OT
CBOMCTB MCXOJHOTO CHIPhS, a KaUE€CTBO 3aIOJIHUTENS — OT PeXUMa TEpMOoOpa-
OOTKH, TP KOTOPOM CO3AIOTCS ONITUMAJIBHBIE YCIOBHS BCITYYHBAHHS MTOATOTOB-
JICHHBIX CBHIPIOBBIX TpaHyi. OCHOBHBIE CIIOCOOBI MPOW3BOJCTBA KEPAM3UTOBOTO

TpaBUs B 3aBUCUMOCTH OT CBOMCTB UCXOJIHOTO CHIPhS MpUBEAEHBI B TabuIe 20.

Ta0muma 20

HaunmenoBa- | Bung ucxomnoro ceipbs | Bmax- | Kparkoe onucanue cnocoba
HUE crocoba HOCTb,% | IOATOTOBKH CHIPbS
IPOU3BO/I-
CTBa
Cyxoit cno- | TBepnoe, kamuernomo06- | lo 8 Kapbsepnas rnmuna noasepra-
co0 HO€ XOpOILO BCIyYUBa- eTcsl ApOOJICHUIO U PACCEBY.
roleecs Cblpbe (IIyHTH- [Ipu kappepHOU BIAXXHOCTHU
Thbl, apPTUJUIMTHI, TJIMHU- cBbiie 8% - rpaHyibl Cy-
CTBIE CJIAHIIbI) aT, 3aTéM OTIPABJISIIOT HA
o0xur. Cnocod Haubonee
SKOHOMHYEH.
[Inactuuec- | Peixsioe ramHucToe cul- | 18...28 | 'IMHUCTOE ChIpbE B YBIIaXK-
KWW coco0 | ppe, XOpOIIO HaMoOKa- HEHHOM COCTOSIHUHU Ilepepa-
I0IIEe B BOJIE, C Kapbep- OaTbIBaeTCs B BaJlblLAX, IJIH-
HOWM BIAXXHOCTBIO HUKE HOMEIIAJIKAX. 3aTeM U3 Iula-




38

WIK paBHOU HX (HOpMO-
BOYHOM BJIAXKHOCTH

CTMYHOU Macchl (OpPMYIOT
Ha IIHEKOBBIX Ipeccax ChIp-
IIOBbIE TpaHyJbl B BUIE IU-
JUHJPOB C JNajbHEUIIEM HX
okarbiBaHueM. llpu nanHOM
crioco0e BO3MOXKHO YBEJH-
yeHne kod(dduimenrta Bey-
YHBaHMSL.

[TopoumikoBo- | HeogHoponnoe mo co- | O6s3a- | Celpb€ MOABEPrarOT CYIIKE
IUTacTUYeC- | CTaBy TNIMHUCTOE CHIPhE | TENIbHASA | U U3MEJBUYCHHUIO, TOTydast
KU crioco0 CylIKa | MOPOUIOK, U3 KOTOPOTO MpHU
npu n00aBJIeHUU BOJIbI (POPMYIOT
060t | rpanynel. Crioco0 TpeOyet
BJIAX- JIOTIOJIHUTENBHBIX 3aTpaT Ha
HOCTHU CYLIKY, HO NpU 3TOM Kade-
CTBO IMOJATOTOBKH HEOJHO-
POJTHOTO CBIPbsI 3HAUUTEIb-

HO BO3pacTaerT.
Moxkpslii I'nmunbl ¢ BbicOKO# (op- | CBeiie | CriocoO  sABisieTcst O6ecdop-
[UIMKEPHBIN) | MOBOYHOM BIaKHOCTHIO, | 28 MOBOYHBIM. ChpIpbE ITOCTY-

BBICOKOBSI3KHE TJIMHBI M
C BBICOKHUM COJICpIKaHH-
€M KaMEHHUCTBIX BKIIO-
yenuit (0onee 10%)

nacT B TJIMHOOOJTYIIKH, OT-
KyJa C BIQXHOCTBIO IIPH-
MepHO 50% nutukep (1wiam)
MIOCTYIaeT BO BpaIaIOIIHe-
cs neun. Crocod He moiy-
YT IIAPOKOTO PACIIPOCTpa-
HEHHS W3-32 BBICOKHX JHEp-
rosarpar.

N3 obmiero oObeMa BBINTyCKAa HMCKYCCTBEHHBIX MOPUCTBIX 3alOJIHUTENEH

Oonee ¥4 MPUXOIUTCS HA JOJIIO KepaM3UTa U €r0 Pa3sHOBHIIHOCTEH, OCTaJBHOE -

Ha BCIIyYEHHBIN NIEPJIUT, BEPMUKYJIUT, arjONOPHUT, IJIAKOBYIO MIEM3Y, TEPMOJIUT U

ap. OnTuManbHble MOITHOCTH IIEXOB KEPAM3UTOBOTO (IIYHTM3UTOBOI0) TPaBUS U

necka cocrasisier 100...200 Teic.M® B roj, 3aBogoB — oT 200 mo 400 TeIC. M® B

roJi. CxeMbl NPOU3BOJCTBA KEpaM3UTa NPE/ICTABIICHBI HA pUCYHKE 12.
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PI/ICYHOK 12 - TGXHOHOFI/II{CCKaﬂ cXcMa IMpOou3BOACTBA KCPpaM3HuTa C HOI[FOTOBKOﬁ

CBIPIIOBBIX TPAHYII MO MJIACTHYECKOMY CIIoco0y 00kurom B arperare CMC-197:

1 - cknag raMHbBL, 000PYJOBaHHBII MOCTOBBIM JIEKTPUUYECKUM KPAaHOM C rpeide-
poM- 2 - OyHKep IPUEMHBIN; 3- TITMHOPBIXIUTENb; 4 - TUTATENb SIIIAYHBIN; 5 - Ke-
J€300TACIUTEND' TOABECHON-6 -KOHBEWep IEHTOUHBII; 7 - BAJbIIBI AbIpUaThie (MIH
KaMHEBBIICIIUTENbHBIC )- 8 - BaJbllbl IPyOOro nomoJsa (KaMHEBbIIEIUTENbHBIE); 9 -
IIpeCcC JIEHTOYHBIN IIHEKOBBIA C KaMHEBBIICIUTEIbHON MPUCTAaBKOW (MJIM CMECH-
TeJb ¢ GpuiIbTpylomen pemetkoi); 10 - Bamblbl TOHKOTO oMoia- 11 - mpecc jien-
TOYHBIA LIHEKOBBIM C IpaHYJIUPYIOLIEH MpUCTaBKoi; 12 - Gapa®aH CyIIMIbHBIN
JUISL TIOJICYIIKU TpaHyi; 13 - OapabaH CyWIMIBHBIA JJIs1 TMOJACYIIKM TJIMHBL; 14 -
aneBatop- 15 -moxaroroBurtens cioeBoit; 16-neun Bpamaromasics 2,8x20; 17 - xo-

JOAWJIBHUK clloeBoM- 18 - apolsiiee ycTpoicTBO (17151 CTIEKOB)
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Pucynox 13 - TexHomorudeckas cxema MpOU3BOJICTBA KEPAM3UTOBOTO TIECKA:

1-Mon0TKOBasE MEJIbHUIIA; 2 - OCATHTEIbHBIN ITUKIIOH; 3 - 3JeBatop- 4 — OyHKep;
5 —neun kunsmero ciaosi CMC-139; 6-peHTHIATOPHI; 7- OaTapes ITUKIOHOB; 8-
anekT@uibTp; 9- xonoauneuuk; 10 - dyrepoBannbiil uKIOH; 11- ckiax roToBon

MPOAYKLIUU

[Ipu mpoeKkTUpOBaHMM TPOW3BOICTBA OCHOBHBIMHU KPHUTEPUSMHU OILECHKU
(¢ (PEKTUBHOCTU TPUMEHSEMBIX TEXHOJIOTMI CIIy>)KaT IMOKa3aTelau pecypco — u
HHEpro3aTpar, a TAKKe MOKa3aTelu CTaOWMIBLHOCTH KayecTBa BBIMYCKAEMbIX HC-
KYCCTBEHHBIX TIOPUCTHIX 3aIOTHUTEICH.

3anoJIHUTe 1M OPraHuYecKue NPUMEHSIOT JUIsl POU3BOJICTBA TEIIOU30-
JSIUOHHBIX, a TaKXKe TETIOM30JIILMOHHO — KOHCTPYKIIMOHHBIX U KOHCTPYKLIUOH-
HBIX MaTEepPHAJIOB W M3JeNuil: apbonuTa, ieMeHTHOro GudpoInTa, KCUIIOIUTA, Ka-
MBbIIIEOeTOHA, TOP(HOIIINT, TEIUIOU3OJSIIMOHHBIX TUIUT U3 KOCTPBHI U JIbHA, Ape-
BECHOBOJIOKHUCTHIX, APEBECHOCTPYKEUHBIX TUTUT U JIp.

B kauyecTBe JpeBECHBIX U JPYTHX OPTaHUYECKUX 3aMOTHUTENCH HCIIONb3Y-
IOT OTXO/bI JIECO3arOTOBOK (BEPIIMHBI, CYy4bsi, THU, KOPHU U JIP.), JIECOMUIICHUS U
nepeBo0OpadOTKH (IeMy, CTPYKKH, OMHUJIKH), CEYKY KaMbIIIa, CEIbCKOXO03si-

CTBEHHBIE OTXOJIbI (PUCOBYIO COJIOMKY, JBHSHYIO U KOHOTUISHYIO KOCTPY, CTEOIH
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XJIOMMYATHUKA, TOJICOJIHEUHYIO JIY3Ty), TOOOYHBIE TPOIYKTHI IEUTIOJIO3HON TPO-
MBIIUIEHHOCTH.

CoipbeBas 6a3a i MOJIy4eHUs IPEBECHBIX 3alOJHUTENCH OCTaeTCs MpaK-
TUYECKH HEOTPAHUYECHHOM, MOCKOJBKY O0BEM APEBECHBIX OTXOJOB COCTABIISIET
npumepro 150 muH. M° B rox. Hanbomee meperneKTHBHBIME SBISIOTCS OTXOBI JI6-
peBooOpaboTku. VX mojaBepraioT npeaBapuTebHON MOJATOTOBKE C IEIbI0 OUYUCT-
KM OT 3arps3HSIONINX MPUMECced W MOJYYCHHS YacTHIl HYKHOU (OpMBI U pa3Me-
poB. B 3aBucumocT# 0T GopMbl OTXObI APEBECUHBI TOAPA3ACIISAIOT HA:

- JIpoOJieHKYy — niuHa 2-20 MM, TOJIIUHA 0 5 MM;

- CTPYXKy - jinHa 2-20 mM, MuUHUManbHas TosmuHa — 0,1...1 mM;

- JpeBecHyro mepcth - mmHa 500 mM, Tommuua 0,2...0,7 MM, mwmpusHa 2...5
MM.

Kauecmeo Opesecnvix 3anonnumeneti 3aBUCUT OT CBOMCTB T€X JIPEBECHBIX
NOPOJI, U3 KOTOPBIX MOJYyYEHBI 3aloJIHUTENIH. Hampumep, mokaszaTenb CpeaHeu
IJIOTHOCTH Pa3JIMYHBIX MTOPOJT IPEBECUHBI KOJIEOJIETCS B BEChbMa IIUPOKUX Mpe/ie-
nax — ot 380 g0 1100 kr/m® (B aBCOMOTHO CyXOM COCTOSIHHH). JlpeBecHsIe 3a-
MOJIHUTENM O00JIaJal0T 3HAYUTEIbHBIM BOJAOIOIJIONIEHHEM, OHO BO3PACTAET C
YMEHBILIEHUEM pPa3Mepa YaCTHII.

[TopucTOCTh IpE€BECUHBI OCHOBHBIX MTOPOJI MPUMEHSEMBIX B CTPOUTEIHCTBE
— 50...70%. B xauecTBe 3alOIHUTENEH KENATENBHO NMPUMEHSTh TE€, Y KOTOPBIX
NOPUCTOCTh MUHUMAJIbHA, TAK KaK OT 3TOT0 3aBUCUT KOHEYHAsi HOPUCTOCTh U3TO-
TaBJIMBAEMOI0 U3/IEIH.

ConepkaHue XBOM B 3aIMOJTHUTENSAX JIOHKHO ObITh He Oosee 5%, a KOpbl —
He 6omee 15% maccel aOCOIOTHO CyXO# npeBecuHbl. He momyckaroTcs 3amoiaHu-
TEJU, UMEIOIINE THUJIOCTHBIN 3amax ¥ THHJIN.

3anonnumenu U3 Kamwvluia u KOCMpsbl TPUMEHSIOT Yalle BCEro JJI M3ro-
TOBJICHUS apOOJUTA U TETUIOU3OJISIIMOHHBIX UT. CTeOM KaMblla MOABEPraoT
IpOOJICHUIO HAa MOJIOTKOBOM JPOOMIIKE M MOIYYalOT CEYKY C pasMEpPOM YacTHI]

JIMHON 7-35 MM, mUpUHOW 2-6 MM U TodamuHON 1-2 mMm. CpenHssi MIOTHOCTh
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ceuxu coctasiser 150...155 kr/M°, HACHITHAS MIOTHOCTH KOJTEONETCS B ITHPOKHX
npeaenax ot 60 1o 120 kr/m, a mycroTHOCTB — OT 77 110 88%.

KoHormuisiHas kocTpa mpeacTaBisieT coOOM MeNKHE YacTULbI JApoOJiIeHON
OJIpeBECHEBIIIEH YacTH cTeOsl HempaBwiIbHON (Gopmbl ¢ amuHoi 10 — 70 MM u
JTMaMETPOM B TIONIEpeYHUKe 2 — 2,5 MM. HachIlMHAs TIOTHOCTH KocTphl 100 — 120
Kkr/M°, BakHOCT 17 — 22%. JIpHsHAS KOCTpa COCTOUT U3 Y3KUX TOHKUX IUIACTUH
IIMHOU 110 S0 MM, IUPUHOM 10 3 MM U TOJIIUHON A0 3MM. HackimHast miioTHOCTh
110 — 120 KF/M3, BJIAKHOCTH (B oTBanax) 15 — 20%, BogonoriomenueM 220 —
240%.

Hcnonb3oBaHue APEBECHBIX U JAPYTUX PACTUTEIBHBIX 3ANOJHUTENCH IS
U3TOTOBJIEHUS PA3JIUYHBIX CTPOUTEIBHBIX MAaTEPUAJIOB JAET BO3MOKHOCTh IOJIY-
YUTh OOJBIION SKOHOMUYECKUH 3(P(DEKT; YMEHBIINUTD 3arps3HEHUE OKpYKaroulei
Cpebl.

B nocnenHee BpeMsi yBEIMYWIIOCh BHUMAHUE K MOJMMEPHBIM 3aI0JIHH-
TeJIsIM, OCHOBHBIM U3 KOTOPHBIX siBiisgeTcst nenonoaucmupon [~CH,—CH(CgHs)—]n,
MOJIy4aeMbIid U3 OUCEPHOTO TIOJUCTUPOJIA ITyTEM BCTICHUBAHUS CHIPIIOBBIX TPAHYI
Py HarpeBaHuM. ['paHyiibl MEHOMOJUCTHPOIA NPUMEHSIOT JJI HM3TOTOBJICHUS
JETKUX OETOHOB M A((HEKTUBHBIX TETUIOM3OJISIIMOHHBIX MAaTEpPUATIOB — IMEHOIUIA-
CTOB.

TpebGoBanusa k BcneHeHOMY mneHonosmctupoday (IIBI') kak k 3anmomHuTENIO
TUISE
nonuctuposioeTona npeabspiasiores B ['OCT P 51263 — 99. B 3aBucumMoctu oT
kKadecTBa ChIpbs (Mapku mnosmctuposa no OCT 301-05-202-92E) u pexuma
BCIICHUBAHUSl TEHOMOJUCTUPOJIBHBIN 3alOJHUTENIb MOXET HUMETh MapKy IO
HachbIHOM mmoTHOCTH 10, 15, 20, 25, 30 ¢ hakTuuecKkuMu 3HAYEHUSIMU HACHITTHON
IUIOTHOCTH, YKa3aHHBIMU B Tabmue 21.
ITo pasmepam 3epen [IBI' mogpasnenstor Ha KpynHbId U Menkuil. Opakuu-
OHHBIN cocTaB KpyrHoro u mMenkoro [1BI” momkeH cooTBEeTCTBOBATh TPEOOBAHUSIM,

yKa3aHHBIM B TabuIe 22.
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Tab6muma 21
Mapka [1BI" 1o HacChIMHOM TIIOTHOCTH Hacsinzast miotsHoCTs [IBL, Kr/M°
10 Menee 10
15 11...15
20 16...20
25 21...25
30 26...30
Tabmauma 22
0
Pasmep Gpakiuu, MM Conepxanue, % no o6bemy B IIBT
KpPYITHOM MEJIKOM
10 - 20 5-20 0-5
5- 10 70-30 30-50
25- 5 20-50 40-60
0-25 0-5 5-10

Hanuuue B TIBI" 3epen kpynHocThio Oonee 20 MM HEe JOMYyCKaeTcs, BIIaX-
HocTh [IBI" He nomxHa npeBbimath 15 % mo macce.

ConepxaHue 0CTaTOYHOTO MOHOMEpPA (CTUPOJIA) B 3aMOJHUTENE HE JIOKHO
npesbimath 0,002 % mo macce. [omyckaercs mpumenenue [IBIT ¢ Gonbium co-
JIep’)KaHUEM OCTAaTOYHOIO0 MOHOMEpA IMpPH YCIOBUU OOECIEUEHHUs IKOJIOTHUYECKOU
0€30MacHOCTH MOJUCTUPOIOETOHA U U3TOTOBJICHHBIX U3 HETO W3/ICIIHM.

Bb160op KpymHOCTH TEHOMOIUCTUPOIBLHOTO 3aMOJIHUTENSI U €r0 MapKH IO
HACBIITHOW TJIOTHOCTU MNPOU3BOJAT UCXOJs U3 TpeOOBaHUMW, MPEIbABIAEMBIX K
MOJIMCTUPOJIOETOHY MO IJIOTHOCTH M MPOYHOCTH B COOTBETCTBUHU C YTBEPXKICH-

HBIM TCXHOJOI'MYCCKHUM PCTIIaMCHTOM.



