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MHOTI'OCTYHEHYATOE OTBEPX/JIEHHUE 3ATOTOBOK BYAYILIEI'O
N3 EJINA

Ilo nacTosALel 3asiBKE€ HCIPALIMBAETCS MPUOPUTET U MPEUMYyLIECTBA MO MPEABAPUTENBHOU
3asiBke Ha maTeHT CoenunenHbix [lItatoB Ne 62/723,397, nogannotii 27 asrycta 2018 rozna, Bce
cozeprkaHue KOTOPOM BKJIFOYEHO B HACTOSILIYIO 3asIBKY.
OBJIACTb TEXHUKH
[0001] B mHacrosmieil 3asBKEe pPaCKPBITBI CIOCOOBI OTBEP)KACHUS H3ACTHH, TAKUX Kak
3arOTOBKH, CBsI3aHHbIE C HUIMH YCTPOMCTBA U CUCTEMBI.
YPOBEHb TEXHUKH
[0002] B nacTosiuel 3asBKe, KOraa JOKYMEHT, aKT WIA NPEeIMET 3HaHUs YIOMUHAETCS WU
o0cy»aeTcs, 3Ta CChlIKa MM OOCYKAEHHUE HE SIBISETCS MPU3HAHUEM TOTrO, YTO JOKYMEHT,
aKT WM TpeaMeT 3HaHWS WM Jo0ast MX KOMOMHauws ObUIM Ha JaTy NPHOPUTETA
00IIeIOCTYTHBIMY, U3BECTHBIMU CHELIUAINCTAM B IAHHOH O0JIACTH TEXHHKH, YaCThIO OOIIIX
3HAHUH WM UHBIM 00pa3oM MPEACTABISIIOT COOOH MpeAlecTBYIOINN YPOBEHb TEXHUKH B
COOTBETCTBUU C JEHCTBYIOIIUM 3aKOHOAATENBCTBOM, WJIM HU3BECTHO, YTO OHU HMEIOT
OTHOLIEHHE K NONBITKE PELINTH JIFOOYIO 3a71a4y, CBSI3aHHYIO C HACTOSIIIEH 3asBKOM.
[0003] YnpouHeHre HEOOPaOOTAHHBIX MIJIM YaCTHYHO OTBEPIKIEHHBIX “3arOTOBOK M3IENUIN~
MOJKET OBITh CBSI3aHO C PSIIOM PA3TUYHBIX TEXHUYECKHX MPOOJieM, OCOOEHHO KOTr/ia TaKue
NPOIECChl MPOBOAATCS B OonblMx Macimtabax. MOryT BO3HUKHYTh TaKHe MPOOJIEMBbI, Kak
3¢ (HeKTUBHOCTD, HecTaTHUeCKue  ycioBusi  oOpaboTkw, COTJIACOBAHHOCTh U
BOCMIPOU3BOANMOCTb. HacTosimee m300peTeHHe HamnpaBiIeHO HAa PEIleHHe 3THX U JAPYTHX
npobiuem.
[0004] OxHuM U3 prMepoB HEOOPAOOTAHHOTO U3NENHS FITH “3aTOTOBKH M3JEIHS , KOTOpast
MOJIBEPraeTCsl MPOLIECCY OTBEPXKIAESHHs, SIBJsieTCsl OETOH WM IeMeHT. beToH 0coOeHHO
MOBCEMECTHO npumeHsieTcst. Hamu goma, ckopee BCero, mOCTPOEHBI C UCIIONIb30BAHUEM €TO,
Haly 0O0BEKThl HHPPACTPYKTYPBI OCTPOECHBI U3 HETO, KaK U OOJBINMHCTBO HAIIHUX PadOYUX
mecT. OObIuHBI OETOH MOJYYAIOT MyTeM CMEIIWBAHUS BOABI M 3AMOJHHUTENECH, TAKHX Kak
NECOK U e0eHb, C TOPTIAHILEMEHTOM, C MATEPHAJIOM, MTOJYYEHHBIM ITyTEM CXKUTAHUS CMECH
U3MEJIbYEHHOTO M3BECTHSKA U [JIMHbl WMJIM MaTepUalioB aHAJOTHYHOIO COCTaBa BO
Bpallarolleiics mnedyu nOpu Temmeparype crnekanuss okojo 1450°C. IlpousBoxactso
MOPTJIAaHLEMEHTA - 3TO HE TOJBKO SHEPrOeMKHUI IpoLiecC, HO M MpOLEeCcC, NMPU KOTOPOM
BBIIEJSIETCSl  3HAYUTENIbHOE KOJImuecTBO mapHukoBoro rasa (COz). Ha uemeHTHyIO
MPOMBIIIJIEHHOCTh MPUXOANUTCS PUMEPHO 5% riodaipHBIX aHTPONOreHHbIX BeIOpocoB COx.

bonee 60% Ttakoro CO; oOpa3yercss B pe3yJbTaTe XHUMHUYECKOTO PA3JIOKEHUS WU
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NPOKAJIVMBAHUS M3BECTHsKA. TpagMLIMOHHOE NPOHM3BOIACTBO M HCIIOJIB30BaHHE OETOHA HE
SIBJISIETCS ONTUMAJIbHBIM KaK C TOYKU 3pEHHsI 5KOHOMUKH, TaK U C TOUKHU 3PEHUsI BO3EHCTBHUS
Ha OKpYXKaloIIyi cpeny. Takue TpaAMLMOHHBIE TEXHOJOTHH MPOM3BOIACTBA O€TOHA
NPEATIoNaraloT 0OJIbIIOe TOTPEOIeHNE SHEPTHU U BBIOPOCHI YIIIEKHCIIOTO Ta3a, YTO MPUBOANT
K HEOJIaronpusITHBIM BHIOPOCAM MAaPHUKOBBIX Ta30B B aTMOC(hepy.

[0005] DOrto mpuBeno Kk  pa3palOTKe  HETHAPABINYECKUX  COCTABOB  IIEMEHTA.
HerungpaBnuueckuii LEMEHT OTHOCUTCS K LEMEHTY, KOTOpPBIM HE OTBEPXKAAETCS IpU
B3aUMOJEUCTBUU C BOJAOM NPU INPOTEKAHUU XUMHUYECKOM PEaKLUH, a CKOpee B OCHOBHOM
OTBeprKIaeTcss peakuueil ¢ yriekuciasiM razom COz B moOoit m3 ero GopMm, Takux Kak
razoo0passsiii CO2, CO2 B popme yrnekucnors, H2COs unu B npyrux ¢opmax, KOTOpbIe
obecrnieunBaroT nporekanue peakuuu COz ¢ HErMIPABIMYECKHUM LIEMEHTHBIM MaTEpHAJIOM.
ITpomecc oTBepkAeHHs OOYCIOBJIEH YIVIEKHUCIBIM Ta30M ¢ 0Opa3OBaHMEM TBEPABIX
KapOOHATHBIX YaCTHL[ BHYTPU OTBEPXKACHHOrO Marepuana, o0ecreunBasi TeM CaMbIM
OYeBHAHbIE SKOJIOTHUECKHe npeumyinecTsa. Hanpumep, Hernapasnuueckue cocrasel Solidia
Cement™ u Solidia Concrete™ 6111 0xapakTepH30BaHbI Kak PEBOMIOLHOHHBIE TEXHONOTHH,
NpU3HAHHbBIE, HAanpuMep, ofHUMHU U3 100 mydinmx HOBBIX TexHoJorui no sepcuu R&D 100
awards. ITpoussozctso kak Solidia Cement™, Tax u Solidia Concrete™ cumkaer BeIGpoCH!
yriekuciioro rasza 10 70%, cHuwkaer pacxon Torurea Ha 30% U CHUKaeT nmoTpedJieHre BOIbI
10 80% mo CpaBHEHUIO C MPOM3BOJACTBOM TPAAMLIMOHHOTO THAPABIMYECKOro O€TOHA W/WiH
MOPTJIaHLEMEHTa

[0006] TpaaunuoHHBIE METOABI OTBEPXKACHUS W YCTPONCTBA [JIsi MHOTUX COCTAaBOB
MaTepHaJiOB, BKJIIOYAsi OOBIYHBIA OETOH, a TAaKXKe HETHAPABINYECKHE OETOHHBIE COCTaBBI,
BBIMOJIHEHBI Ui OOpaOOTKM MaTepuajioB, KOTOpbIE MOJBEPrarOTCs CIeUU(PUISCKUM
XUMHYeckuM peakuusM. OnHako Ha NMpPaKTHKE HCHOJIb30BAaHUE TPAAMLIMOHHBIX METOAOB U
amnraparoB JJIi OTBEP)KACHHS 3arOTOBOK OYIOYIIUX H3JEJIUH NPEACTaBISIET ONpeNeICHHbIC
TeXHU4YeCcKHe npoosieMsl. [IpoGyiemMbl, CBA3aHHBIE C TPAAULMOHHBIMU METOAAMH H aIapaTaMu
OTBEPIKAECHUs], BKIFOYAIOT UX CTOUMOCTb, OTPaHUYEHMsI B OTHOLIEHUH YCIOBHUH SKCILTyaTaluu
U MECTOINOJOKEHHS], TOUHOCTb, C KOTOPOH MPOLIECC OTBEPKAEHHSI MOKET KOHTPOJIUPOBATHCS
U OTCIIEKMBATBHCS MOCIIENOBATENBHBIM U IMOBTOPSEMBIM O0pa3oM, a TakKXKe MPOH3BOICTBO
OTBEP)KACHHBIX U3AeNuil ¢ TpeOyeMbIMH cBOHCTBaMH. TakuMm 00pa3oM, CyIIEeCTBYET
noTpeOHOCTh B METONIaX OTBEPIKACHHS M amliapaTax, KOTOpble OOECIIEYHBAIOT MOBBIIIEHHYIO
YHUBEPCAIBbHOCTb, TOUHOCTD, MOJyUEHHE MPOAYKLIUH, KOHCUCTEHLIUIO U CHI)KEHUE 3aTpar.
[0007] Kak cxematudecku mnokasaHo Ha ¢ur. 1-2, usnmenuss (10), BBINOJIHEHHBIE U3

TMAPABINYCCKUX HEMEHTHBIX WU OETOHHBIX KOMITIO3UIIMOHHBIX MATCPUAJIOB, a TaKXE
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HETUAPABIMYECKIX LIEMEHTHBIX WJIM KOMITO3UIMH O€TOHa, HampuMep KOMMO3HMLUI OeToHa,
COIEpIKALINX CHJIMKAT KaJbLHMsl, MECOK M 3aloJIHUTENb, Takue Kak Opycuatka (JroObIX
pa3MepoB) WM OJOKW/TUIUTHI (OMATH K€ JIIOOBIX pa3MepoOB), MOTYT ObITb M3TOTOBJIEHBI C
ucrnonb3oBaHueM mnpecca (20) B kadecTBe crocoba (opMoBaHUS/M3roToBiIeHUsA. boree
KOHKpeTHO, nojbsle Gopmsl (30) pacnonoxkensl Ha onope (40), Takoil Kak crajbHblE (WU
IUTACTUKOBBIE, WM JIOObIE APyrue MaTepuasibl HEOOXOOMMOH NMPOYHOCTH) MOACTABKH WU
IUIOCKHE JIOTKU. 3aTeM OeTOHHBIN cocTaB BBOAAT B nosioctu (50) ¢opm (30). Kak Bapuanr,
¢dopmbr (30) moaBeprarOTCs BO3NEWCTBUIO BHUOpALMK JJIsi OOECIEUEeHHUs] ONTHUMAJIbHOTO
3anonHenust popm (30) GeronHol cmeckro. Ilocne 3amonnenus npecc (20) Bo3aeicTByeT Ha
OeToHHBIN MaTepual, pasMelneHHbli B popme (30). B pesynbrate Ha onope (40) obpasyercs
OlHA WM HECKOJbKO MPeCCOBaHHBIX 3aroToBok m3genuidt (10). 3arem mnpeccoBaHHbBIE
3arotoBku (10) BMecTe ¢ onopamu (40) MOABEPrarTCs iy BO3MOKHBIX CTaauii 00paboTKHy,
TAKUX KaK CYIIKA, MPEIBAPUTENIbHOE OTBEPKACHUE M, B KOHEYHOM HUTOre, OTBEPXKIEHUE B
kaMepe (He TOKa3aHO) IJisi oOecredeHuss mpodHOCTH. Ilocne OTBepIKIAeHHsI 3arOTOBKU
(Hammpumep, OpycuaTKH) “yKJIaabIBalOT HA MOJAOHBI, CHUMAas uX ¢ onop (40) u ykiaabiBas B
mrtadenb, Kak MNPaBHJIO, C TOMOINBI MAIIMHBL, YTOOBI C(HOPMUPOBATH KyObI TOTOBBIX
3aroTOBOK WJIM OpyCHaTKH, YJIOKEHHBIX Ha IUIATGOPMY I TPAHCHOPTUPOBKH, TAKYIO Kak
nognoH. Kaxkaeiii kyd MokeT umMeTb, HanpuMmep, okojio 540 (unu Oonee) kamHel OpycyaTk,
yJIOkeHHBIX B (popMmaTe 10 criioeB OpycuaTKu Ipyr Ha Opyra, B TO BPeMsl KaK KaXIblid CJIOH
comepxut 54 kaMHs OpycdaTku. ITo Ha3biBaeTcs “kyO Opycuatku".” Takue kyObl OpycdaTku
3aTeéM MOTyT ObITb JOCTaBieHbl 3aka3uuky. OcHoBHble »Tambl (60), CBsI3aHHBIE C
BBILIEOMHUCAHHBIM TPOLIECCOM, CXEMaTH4YeCKH NpOWJUIOCTpupoBanel Ha ¢ur.3. Kak
OTOOpaXKeHO Ha WJUTIOCTPAIMK, KOMIIOHEHTBI, OOpa3yrollue COCTaB IeMeHTa/0eToHa,
JO3MPYIOTCS U CMEIIUBAIOTCS, MOAAIOTCS B (JOPMBI, I7Ie OHU MPECCYIOTCS, 00pasysl TaKUM
0o0pa3oM OJHY WJIM HECKOJbKO 3arOoTOBOK. 3aT€M 3arOTOBKH OTBEPIKHAIOTCS, a 3aTeM
MIOJTHOCTBIO OTBEPIKICHHBIE 3aTOTOBKH YKJIAbIBAIOTCS HA TIOAOH JUIS OTIPABKH TOKYIIATEIO.
[0008] CornacHO COBpeMEHHBIM KPYITHOMACIITAOHBIM TEXHOJIOTHSIM MPOU3BOJICTBA, MPOLIECC
OTBEP>KAEHHUS JJIUTCA O4€Hb A0Ar0, HanpuMmep, ot 50 no 80 4 unu naxe gonbiue. B TeueHue
TAKOTO JUIUTENbHOTO BPEMEHH OTBEP)KIEHHsI OpycdaTka OCTaeTcs Ha CBOHMX OMNOpax HIIH
TJIMTax 1Jis npeccoBaHus. Mcnonp30BaTh MIKTHI 1Ji peccoBaHus B TedeHue oT S0 no 80 4
HEBBITOJIHO B CBS3M C HHU3KOH 3KOHOMHYECKOW M BpeMeHHOW 3(()EKTUBHOCTBIO BCETO
nporecca. lcrnonb3oBaHME TUIMT [JIsl TPECCOBAHUS HA NPOTSHKEHHH BCEro Iporecca

OTBEP)KACHHUS NPUBOANT K HEKENATeJbHOW HAarpy3ke Ha OOOpyAOBaHHE Ui ONepanui



NPECCOBAHUsI TMPOU3BOAMTENST W TpeOyeT OT NPOU3BOAUTENS] NMPHOOPETEHUs OOJNBIIEro
KOJINYECTBA TUTUT ISl IPECCOBAHUS, YEM B UACATBHBIX CUTYALHSIX.

[0009] Kpome Toro, Opycuarka GopMyercss U3 HETHIPABINYECKUX KOMITO3UIMH, TAKUX KaK
Solidia Cement™ wu Solidia Concrete™, ynOMSHYTBIX BBIIIE, C HCHOJb30BAHUEM
ra3o00pa3HOro peareHra, To ectb yriaekucyioro raza (COz). Yrinekucnblii ra3 qefcTByeT Kak
peareHT TONBKO B TOM ClIydae, €CIM MAaTepUasbl, MO{Iexamue KapOOHH3ALHOHHOMY
OTBEPXKIEHHIO, COAEPKaT OMpPEAETICHHOE KOJMNYECTBO (Hampumep, OoT 2 10 5 MaccoBbIX %)
BOABI. YTJIEKHCIbII ra3 CHadana pacTBOPSIETCS B BOJE, a 3aT€M IIPEBPALIAETCS B BOJHbIC
OuxapOoHaTHbIE MJIM KapOOHATHBIE MOHBI, KOTOPBIE 3aT€M BCTYMAIOT B PEAKLMIO C MOHAMHU

Ca2+ HaxXoAsMUMUCA B BOAHOM pPAaCTBOPE U MEPEXOAANINE B HETO U3 HETHMAPABIIMYCCKOTO

>
cocTaBa, ¢ OOpa30BaHMEM XOPOLIO CBSI3AHHBIX KPHCTAJJIOB/YAcTHUL[ KapOOHATa KaJbLIMS
(CaCO0s3). C apyroii CTOpOHBI, TAKHE COCTaBbI HE MOTYT OBITh OTBEPKIEHBI, €Ciih OpycyaTKa
IOJIHOCTBIO BbICOXJIAa. Takum oOpa3oMm, oTBepikaeHue OpycuaTku, COPMOBAHHOW M3 TaKHX
HEeTrUIPaBIMYECKUX KOMITO3UINH, BKIFOUAeT B ce0st KOHTPOJIb COAEPKAHUS BOMBL.

[0010] /Ipyrum HemOCTaTKOM BBbIAEpPKMBAHHMS OpPyCHYAaTKHM HA IUIMTE JUIA IPECCOBAHUS B
TEUeHHEe BCEro IMPOLEecCa OTBEPIKACHUS 3aKIJFOUAETCS B TOM, YTO MOBEPXHOCTU OpycyaTku
KOHTAKTUPYIOT € IUIUTaMH, 3TO MNPEAOTBPALIAET WM NPENATCTBYET BBbIACJICHHUIO BOAbI W3
3arOTOBKH, a TaK)Ke MPEIOTBPAILAEeT WM MPENATCTBYET MPSMOMY BO3IEHCTBHIO PEareHTOB B
Kamepe orBepxkaeHus (Hampumep, raza CO»).

[0011] Takum oOpa3om, CyIIecTBYeT HeOOXOIMMOCTh B yCOBEPIIEHCTBOBAHHBIX METOAAX
OTBEP)KACHHUS M YCTPOHCTBE, KOTOPOE MO3BOJISIET M3BJIIEKATh/00pabaThiBaTh MPECCOBAHHBIC
IUTUTHI U BO3BpAIlaTh UX OOPAaTHO B MPECC-MALIMHY KaK MOXKHO CKOpee, a TaKXkKe yJy4IlaTh
BO3/ICHICTBHE Ha MOBEPXHOCTH IMPECCOBAHHBIX 3arOTOBOK (Hampumep, OpycuaTKu/u3nenuii)
pearenTa(oB) 1 00Jer4aTh BbIAEIEHUE U3 HUX BOJBL.

[0012] XoTss HEKOTOpBIE AaCHEKThl TPAAMLMOHHBIX TEXHOJIOTHI ObUTM OOCYKIEHBI IS
o0JierdyeHus pacKphITUSI N300peTeHUs. 3asiBUTEIN HUIKOUM 00pPa30M HE OTKA3bIBAOTCS OT STUX
TEXHUYECKHX ACTIEKTOB, M MPEAIOIAraeTCsl, YTO 3asIBJIEHHOE H300pETEHHE MOXKET OXBAThIBATh
WIM BKIKOYAaTb OJWH WM  HECKOJbKO TPAAULMOHHBIX TEXHUYECKHUX  aCIEeKTOB,
OXapaKTEepU30BAHHBIX B 3asIBKE.

PACKPBLITHE CYIIIHOCTHU U30BPETEHUA

[0013] BpuIO YyCTAHOBJIEHO, YTO BBIIEYMOMSIHYTbIE HEIOCTATKH MOTYT OBbITh YCTPAHEHBI, a
HEKOTOphIE NMPEUMYIIECTBA TOCTUTHYTHI C IOMOINBIO HacTosero n3odperenus. Hampumep,

CIIOCOOBI, YCTPOWCTBA U CHCTEMbI HACTOSIIETO M300peTeHHs] 00ECHEeYNBAIOT OTBEPXKICHUE



3aroTOBOK, KOTOpPbIe 00€CIeUNBAIOT YHUBEPCAIBHOCTD, BOCIIPOU3BOJUMOCTb, BBIXOJ] TOTOBBIX
U37IeJINH, TIOTHOCTh U HU3KYI0 CTOMMOCTb.

[0014] YroObl oOmeryuTh ONMUCAHHWE CYLUIHOCTH HACTOSIIETO H300PETEHHs, PACKPBITHE,
coziep Kaleecs B HACTOSALIEH 3asiBKe, 3arOTOBKAMU U3IEJIUH W/WITN OTBEPKIACHHBIMH U3IETHAM
SIBJISIETCS. “‘KaMeHb JUIsl MoineHus". OIHAKO CleyeT MOHUMATh, YTO MPUHIUITBI HACTOSIETO
n300peTeHust He orpaHudeHbl. [IpUHLMIBL, ONMHMCaHHBIE 37€Ch, NPUMEHHMBI K JIOOOMY
KOJINYECTBY PA3JMYHBIX 3aroTOBOK WM W3JENUH, HECMOTPs Ha JIOOble KOHKPETHBIE
YIOMHHAHUSA B 3asiBKe "kamHe# mns momenus". Hampumep, cmocoO, OnmuCaHHBIA B 3TOU
3asiBKe, MOXKET ObITh UCIIOJIB30BAH JJIsl IPOM3BOJACTBA OETOHHBIX U3/ENHUI, TPU 3TOM OETOHHOE
u3JieNne HeoOsI3aTeNbHO M3rOTaBIMBAETCS U3 CBA3YIOIIENW MaTpPULbI, KOTOpasi 3aTBEPAEBAET
IPY BO3JEHCTBUM YIJIEKUCIIOTO ra3a. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS N300peTeHHUs
OeTOHHbBIE M3/AeIHs MPEACTABIIIOT COOOH MeHOOETOHHBIE U3/enus. B HEeKOTOPBIX BapHaHTax
OCYILECTBJIEHUs] OETOHHBbIE HW3IENUS MPEACTABISIIOT COOOH rasobeToHHblE wu3Aeus. B
HEKOTOPbIX BapHUaHTaX OCYIIECTBJCHUs Ta300€TOHHBbIE H3AENHs MPEACTaBISIOT COOOH
razo0eToHHble OJIOKM W/WIN Ta300€TOHHOH 3JIEMEHT KaMEHHOH KJIaakKu. B HeKoTopbIx
BapUAHTAX OCYLIECTBJICHUs] IIEHOOETOHHBIE U3/AEIHS MPEACTABISIOT COO0 BEHTHIIMPYEMBbIe
naHeau. B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHHsS H300pETEHHs BEHTUJIHPYEMbIC MaHEIH
UMEIOT JIOTIOJIHUTENIbHOE KOHCTPYKTUBHOE YCUJICHHE B BUJIE apMaTypbl. B npyrux Bapuanrax
OCYIIECTBJIEHHs] OETOHHbIE U3ACIHUSI IPEACTABISIFOT COOOM OTJINThIE OETOHHBIE U3EITHS, TAKHE
KaK uepenuiia, OETOHHbIE OJIOKM, OETOHHBIE TUIUTHI, JINTHIE TUIUTHI, TMOJTYyYE€HHBIE MOKPBIM
CHOCOOOM, 1 MHOTOITy CTOTHBIE KeJIe300€TOHHBIE TUTUTHI.

[0015] Hanee OynyT omucaHbl HEKOTOPbIE OCOOEHHOCTH HACTOsLIEro u3odperenus. Crenyer
NOHMMAaTh, YTO HACTOsIee H300peTeHHe OXBaThIBaeT JOOOH M3 YIOMSIHYTBIX paHee
NPU3HAKOB, UCTIONB3YEMBIX IO OTAEIBHOCTU WM B COYETAHUH C JIFOOBIM JPYTUM MPU3HAKOM
(WM TpU3HAKaMH), OMMCAHHBIMH B CJIEAVIOIIMX pasfesax OMUCAHMUS WM WHBIM 00pa3oM
OXapaKTEePU30BAHHBIMHU B HACTOSALIEH 3as1BKE, 0€3 OrpaHUYCHUST UX KOHKPETHBIX KOMOWHALTHIA.
Takum oOpa3zom, HampuMep, MOAPA3yMEBAETCs, YTO HACTOsSIIEe M300PETEHHE OXBATHIBAET
T00VI0 BO3MOXKHYIO KOMOHMHALMIO TPU3HAKOB (DOPMYJIBI, COAEPIKALINXCS B HACTOSIIEH
3asiBKE, HE3aBUCUMO OT X HAXOKACHHUS B MYHKTAaX (POPMYIIBL.

[0016] B cooTBeTCTBUM C OIHUM ACMEKTOM HACTOsIIee U300pEeTeHHe OTHOCUTCS K Crocody
(bopMOBaHNST MHOKECTBA OTBEPKACHHBIX OETOHHBIX M3EIHH, KAKAOE U3 KOTOPBIX SBISETCS
OTBEPKACHHBIM M 00JIAIaeT MPOYHOCTHIO HAa CXKaTHe, MPUYEM CIoco0 BKIIFOYAET: BBEICHUE
TeKyuell CMECH C COCTABOM KOMIIOHEHTOB O€TOHA BO MHOKECTBO (popM; GopMOBaHHUE TEKyUEH

CMCECHU BHYTPU MHOXKECTBA (I)OpM C MOMOIIBIO OAHOI'O UJIN HECKOJIBKUX MYaHCOHOB, TEM CAMbIM
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(bopMyst MHOKECTBO 3aroTOBOK; YACTUYHO OTBEPIK/1as 3arOTOBKH 10 3HAUEHHSI, JOCTATOUHOTO
s obecrieueHns] MPOYHOCTH Ha C)KaThUe, KOTOpash HIDKE, YeM TPOYHOCTh Ha CiKaThe
OTBEP)KICHHOTO U3JENIUsl, MPU 3TOM OCYIIECTBJISIIOT MHOXKECTBO IPEABAPUTEIbHBIX
OTBEP>KACHHUH 3arOTOBOK; COOMpasi, MO MEHbIIeH Mepe, YacTb MHOXKECTBA NPEABAPUTEIBHO
OTBEP KICHHBIX 3arOTOBOK, 4YTOOBI CPOPMHUPOBATH WX KOMIUICKT, HUMEIOLINH 3aJaHHYIO
reOMEeTPUIECKYIO (POPMY; U OTBEPsKAasi KOMIUICKT MPEABAPUTETHHO OTBEPKACHHBIX 3arOTOBOK
0 3HAYEHUs, AOCTATOYHOrO JUIsl JOCTHXKEHHS] TMPOYHOCTH HA CXKATHE OTBEPIKIEHHOTO
U3JIeNIUsl, TEM CaMbIM MPOU3BOAS KOMILUIEKT OTBEPKACHHBIX H3JEINH, UMEIOLIUX 3aJaHHYIO
reOMEeTPUYECKYIO (hopMy.

[0017] Crnoco0 Takke BKIHOYAaeT B ceOsl: OTIPaBKy KOMIUIEKTa OTBEPKIACHHBIX W3JENUH,
UMEIOIIUX 33JJaHHYI0 T€OMETPUUIECKYIO (POpMY, 3aKa3UHUKY.

[0018] Cmocob, B KOTOPOM KOMIIOHEHTBI, BXOJSIIME B COCTaB, BKJIIOYAIOT OIMH WJIH
HECKOJIbKO KOMIIOHEHTOB LIEMEHTa, 00eCIeYNBAIOIIIX BO3MOXKHOCTD IOJy4eHUs1 kKapOoHaTa,
Y OJJUH WJIX HECKOJIBKO 3aIlOJIHUTENEH.

[0019] Crioco, B KOTOPOM OIMH WJIM HECKOJBKO KOMIIOHEHTOB LIEMEHTa, 00eCTIeYBAOIINX
BO3MOJKHOCTb ITOJIy4€HHsI KapOOHATa, COEPIKAT CHITMKAT KaJIbLIHSL.

[0020] Criocob, B KOTOPOM KUIIKAsI CMECH COZEPIKUT BOAY.

[0021] Crocob, B KOTOpPOM MO MeHbIIEH Mepe OfHA W3 CTaAuii BBeACHUS U (PopMOBaHMS
BKJIOYAET B ce0sl OHY WJIM HECKOJIbKO CTamuii: 3ajJMBKYy, BUOpOOOpabOTKy, MpeccoBaHUE,
SKCTPY3HIO WM BCIIEHUBAHUE.

[0022] Cnocob, B KOTOPOM OJHA WM HECKOJBKO OMOpP MPENCTaBsieT COOOH MIuTy st
MIPECCOBAHUS.

[0023] Criocob, B KOTOPOM OfHA MJTH HECKOJIBKO TUTUT SIBJISTFOTCST METAJIJTHYECKUMU.

[0024] Crniocob, B KOTOPOM MHOKECTBO 3arOTOBOK OOpPa3OBBIBAOT KAMHHU JUJIsl MOINEHUS,
OeToHHbIe OJIOKH, 4Yepemnuily, MHOTOMYCTOTHBIE KeJIe300€TOHHBbIE IUIUTHI, JIUThIE TLIUTHI,
MOJTy4YE€HHbIE MOKPBIM CITOCOOOM, O€TOHHBIE IUTUTHI, TEHOOETOHHBIE H3AeNHUsl, ra300€TOHHbIE
u3Jesvs, Ta300€TOHHBIE 3JIEMEHThl KAMEHHOU KJIAAK! WA BEHTUJIMPYEMbIE TTAHEITH.

[0025] Criocob, B KOTOPOM MPOYHOCTH Ha CIKATHE MPEABAPUTETHHO OTBEPKIECHHBIX 3arOTOBOK
NOCTAaTOYHA JJIsi TOTO, YTOOBI TO3BOJUTH CHATH 3arOTOBKH C OMOPBI, MPU 3TOM 3arOTOBKHU
OCTaI0TCs, MO CYIECTBY, HETIOBPEKIEHHBIMU.

[0026] Crioco, B KOTOPOM MPOYHOCTH Ha CIKATHE MPEABAPUTETBHO OTBEPKISHHBIX 3arOTOBOK
coctasisieT oT okojo 2000 mo okono S000 GyHT/KB. mArO¥M, U3MEpEHHAs! B COOTBETCTBHUH C

ASTM C140 (cTarmapra aMepHKaHCKOTO OOIIECTBA MO UCIBITAHUIO MATEPHAJIOB).



[0027] Criocol, B KOTOPOM MPOYHOCTh HA CHKATHUE OTBEPKACHHOTO U3IEJIHsI COCTABJISIET TIO
MeHblIei Mepe okosio 8000 GpyHT/KB. mr0iiM, m3mepeHHas B coorsercTBu ¢ ASTM C140.
[0028] Crioco0, B KOTOPOM 3Tam YaCTUYHOTO OTBEPIKICHHUSI 3aTOTOBOK BKJIFOYAET BBEICHHE
3aroTOBOK U OJHOW WJIM HECKOJIBKUX ONOpP B KAMEPY MPEABAPUTEIbHOIO OTBEPKACHUS.
[0029] Crioco0, B KOTOPOM 3TaIl YaCTUYHOTO OTBEPIKIEHHSI 3arOTOBOK BKJIFOYAET BO3EHCTBHE
HA 3arOTOBKHU U OJHY WJIU HECKOJIBKO OMOpP YIJIEKUCIBIM Ia30M, BO3AYXOM WM UX CMECBHIO B
TEUEHHUE 3aJaHHOTO NIEPUOAA BPEMEHHU.

[0030] Crioco0, B KOTOPOM 3TaIl YaCTUYHOTO OTBEPKIEHHSI 3arOTOBOK BKJIFOUYAET BO3/IEHCTBHE
Ha 3aTOTOBKM YIJIEKUCJIOTO I'a3a B TEUEHUE MEPUOAA BPEMEHHU OT 0K0JI0 60 10 0k0j10 600 MUHYT
u remrepatypsl ot okosio S0°C no okosno 120°C.

[0031] CriocoO, B KOTOpPOM CTaausi YaCTUYHOI'O OTBEPKAEHHS] 3arOTOBOK JOIMOJHUTEIHHO
BKJIFOUAET HArpeB 10 MEHbILIEH Mepe OHON METAJUIMYECKOHN OMOPHI.

[0032] Crioco0, mpu KOTOPOM HArpeB MO MEHbIIEH Mepe OJHOW MEeTaJUTHYECKOH OIMOpbI
BKJIIOYAET HArPeB CUCTEMOM 3JIeKTPooOOrpesa.

[0033] CriocoO, B KOTOpOM 3Tan OObEAMHEHUS] MHOYKECTBA TPEABAPUTEIHPHO OTBEPIKIECHHBIX
3arOTOBOK BKJIOYAET yAAJIEHUE MPEABAPUTENBHO OTBEPXKACHHBIX 3arOTOBOK C IOBEPXHOCTHU
OZHOW MJIM HECKOJIBKUX OTIOP.

[0034] Criocol, mpu KOTOPOM MPEIBAPUTENBHO OTBEPKAECHHBIE 3arOTOBKH CHUMAIOT C OTHOM
WUJIM HECKOJIBKMX OIOpP C MOMOUIBK) aBTOMATUYECKOIO YKJIaJA4MKa IPy30B HA MAJJIEThl UM
CHUCTEMBI TPAHCTIOPTUPOBKH U 3arPy3KU MaTEPHUAJIOB.

[0035] MeTton, B KOTOPOM 3alaHHast reoMeTpudeckast (hopma mpencTasisier codoi KyO.
[0036] Criocob, mpu koTopoMm KyO comeps:kuT okojo 480 mpeaBapUTEIbHO OTBEPIKIEHHBIX
3aroTOBOK MJH OoJiee.

[0037] Criocob, B KOTOPOM CTaausi OTBEPIKIEHUS MPEABAPUTETIHHO OTBEPIKISHHBIX 3arOTOBOK
BKJIFOYAET BBENECHHE KOMIUIEKTa IPEABAPUTENBHO OTBEPIKIAEHHBIX 3arOTOBOK B KaMepy
OTBEPKICHHUSL.

[0038] Criocob, B KOTOPOM CTaausi OTBEPIKIEHUS MPEABAPUTETIHHO OTBEPKISHHBIX 3arOTOBOK
BKJIFOYAET BO3JEHCTBUE HA MPEIBAPUTEIBHO OTBEPXKACHHBbIE 3arOTOBKHU YIJIEKHCIIOIO rasa B
TeUeHUe nepuoaa BpeMeHu ot okoJio 10 1o okono 24 yacos u Temneparypsl ot okosno 60°C no
okoJio 95°C.

[0039] Croco0, B KOTOpPOM CTaausi YaCTUYHOTO OTBEPKACHHS] 3arOTOBOK WJIM CTaus
OTBEPKIACHUsI MNPEABAPUTEIBHO OTBEPKACHHBIX 3arOTOBOK JOIMOJHUTENBHO BKIIIOYAET

BBCACHUE HArpe€Toro rasa B KaMEpy MNOPCABAPUTCIBHOIO OTBEPXKACHHUA HWIIM KaMEpy



OTBEP)KACHUS U3 MECTa, pACMOJOXKEHHOro BOJNM3M JHA KaMepbl MPEIBAPUTENLHOTO
OTBEP KE€HUsl UM KaMepbl OTBEPKACHUSL.

[0040] Crioco0, B KOTOpPOM CTaausi YaCTUYHOTO OTBEPKACHHSI 3arOTOBOK WIJIH CTausi
OTBEP KAEHUs MIPEBAPUTENBHO OTBEPKAEHHBIX 3arOTOBOK JOIMOJHUTENBHO BKJIHOYAET OTBOA
HarpeToro rasa U3 Kamephl NPeABapUTEIbHOIO OTBEPKACHMS WM KaMepbl OTBEPKACHUS U3
MECTa, PACIIONIOKEHHOTO BOJNM3HM BEPXHEW YacTH KaMephl MPEIBAPUTENbHOTO OTBEPIKACHUS
WM KaMepbl OTBEPKIACHUS.

[0041] Criocob, B KOTOPOM CTaausi OTBEPIKAEHUS MPEABAPUTEIIHHO OTBEPKICHHBIX 3arOTOBOK
JOMOJHUTEIPHO BKJIIOYAET pa3MeELIeHHEe KOMIUIEKTAa IPEeIBAPUTENbHO OTBEPKIEHHBIX
3aroTOBOK Ha TMOJABIKHON IulaThopMe sl NepeMELIeHHs KOMIUIEKTa IPeIBapUTENbHO
OTBEP KACHHBIX 3arOTOBOK OT OAHOIO KOHIIA KaMepbl OTBEPXKIEHUS K MPOTHUBOINOJIOXKHOMY
KOHIY.

[0042] Crioco0, B KOTOpPOM 3aroTOBKM M HMX OINOPBI MMEOT 00beM oOpasiia, a Kamepa
NPEBAPUTENIbHOTO OTBEPXKISHHUST MMeeT BHYTPEHHHH OO0BeM, MU B KOTOPOM OTHOLICHHUE
BHYTpEHHEro o0beMa KaMepbl IpeaBapUTEIbHOTO OTBEPXKAEHUs K o0bemy oOpasia
cocrasisieT npuMepHo ot 1,05 no npumepso 1,15.

[0043] Criocob, B KOTOPOM KOMILJIEKT MPEBAPUTENBLHO OTBEPIKACHHBIX 3aTOTOBOK, UMEFOIINX
3aIaHHYI0 FeOMeTprUYecKyro Gopmy, umeer oObeM oOpasiia, a kKamepa OTBEPIKICHHS UMEeT
BHYTPEHHUH 00BEM, U B KOTOPOM OTHOILICHHE BHYTPEHHEr0 00beMa KaMepbl OTBEPIKISHHS K
00BpeMy obpasua cocrasisieT npuMepHo ot 1,05 o mpumepsno 1,15.

KPATKOE OITUCAHUE YEPTEXENU

[0044] ®ur. 1 3TO cxeMaTHUUECKOE U300paKEHUE YCTPOUCTBA U criocoda (OPMOBaHUS OTHOU
WJIM HECKOJIBKUX 3arOTOBOK U3 JKUAKOW CMECH,

[0045] ®ur. 2 >TO M300pakeHHWE OMHON WJIM HECKOJBKHUX 3arOTOBOK, IOJYYEHHBIX B
pe3yJibTaTe UCIMOJIb30BAHUSI OOOPYIOBAHUS U TIOPSIAKA NEUCTBUH, OTOOpaXkeHHBIX Ha dur. 1,
PacCIOJIOKEHHBIX Ha MOBEPXHOCTH OMOPDL;

[0046] Dur. 3 3710 TexHoNOrMUeckas OJOK-cxeMa OOBIMHOW mpolenypbl (GpOpMOBaHHUS
OTBEPKICHHBIX OCTOHHBIX M3/EIIHIA;

[0047] ®ur. 4 310 M300pakeHHe YCTPONCTBA IJIsl OTBEPKIACHHS ONHON WJIM HECKOJBKUX
3aroTOBOK;

[0048] Dur. 5 310 HM300pa’keHNE KOHCTPYKLMH KaMepbl OTBEPKIECHUS B COOTBETCTBHU C
HEKOTOPHIMH BaPUAHTAMU HACTOSIIIETO H300PETEHHUS,

[0049] Dur. 6 3T0 wm300pakeHHEe KOMILUIEKTA 3arOTOBOK, OOPa3yHOIINX OMPEeTIeHHYIO

reoOMeTPHUYECKYI0 GUrypy, 1 mpu HEOOXOIUMOCTH TIAT(HOPMBL,
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[0050] ®ur. 7 310 M300paskeHNEe KOHCTPYKLMH KaMepbl OTBEPKIECHUS B COOTBETCTBHU C
JOTOJIHUTEIbHBIMU HEOOSA3aTENIbHBIMU BAPUAHTAMU HACTOSIIETO H300pETEHNS,

[0051] ®ur. 8 570 M300pakeHNe MPUHIUIIOB CIIOCO0a M KOHCTPYKIIUH KaMephbl OTBEPIKIEHHSI
B COOTBETCTBHH C JIONOJHUTEIbHBIM HEOOS3aTEIbHBIM BAPUAHTOM HACTOSIIETO H300PETEeHNS,
[0052] Dur 9 310 cxemaTndeckoe n300pakeHUe MPUHLUIIOB CIIOC00a U KOHCTPYKIIMU KaMephI
OTBEPKAEHHS B COOTBETCTBHUH C €Ill€ OTHUM JOTOJIHUTEIbHBIM HEOOs3aTeIbHBIM BAPHAHTOM
HACTOSIIIEr0 N300peTEHMSI.

OCYIIECTBJIEHUE M30bPETEHN A

[0053] Hcnonp3yeMblil 371€Chb TEPMUH “‘3arOoTOBKAa’ OTHOCHUTCS K HEOTBEP)KIEHHOW WJIH
YaCTUYHO OTBEP>KACHHOMN 3arOTOBKE WM U3JeH1I0. B HEKOTOPBIX BapuaHTax OCYILECTBICHUS
n300peTeHNs] 3aroTOBKa IPEACTaBiIsAeT COOON LIEMEHTHOE MM OETOHHOE (KOMIIO3UTHOE)
u3iesue.

[0054] Tepmun “nosnydeHue kapOOHATa”, UCMOJB3YEMBI 3/1€Ch, OTHOCHTCS K MaTepuay,
kotopeiii pearmpyer ¢ COz mocpenctBom kapOoHmsanuu. Matepuan “He CcHocoOeH
oOpasoBbiBaTh KapOoHaT’, eci oH He pearupyer ¢ CO; ¢ mMOMOIIbIO KapOOHHU3AIMH B
YCIIOBUSX, OINHUCAaHHbIX 37ech. (COrjJacHO HEKOTOPbIM BapHAHTaM  OCYLIECTBJICHHUS
u300peTenus, Marepuall, 00eCreunBarOIINiA MOJydeHne kKapOoHaTa, MOKET MPUHUMATH (POPMY
LeMeHTa Uik 0eToHa (KOMIIO3UTa).

[0055] B onmcaHuu yrmoOMHHAETCs “HKHIOKasi CMeCh’, MPENCTaBJISFOINasi cOOOW CMech, U3
KOTOpOil MOKeT ObITh C(OPMOBAHA WMJIM WHBIM OOpa30oM TMOJy4Y€HA 3aroTOBKA, MMEFOINAst
HKEJAEMYI0 T€OMETPHYECKYIO (POpMY U pasMepsl

[0056] Wcronp3yeMblii B OMUCAHUM TEPMHUH “TIO CYIIECTBY HEMOBPEKICHHBIM O3HAYAET
COXpaHeHHe, 1o OoJbIIeii yacTh, o0mmel (OPMBI U CTPYKTYPBI 3aTOTOBKU WJIH M3IEIHS. ITOT
TEPMHMH HE HCKIIOYaeT OOpa30BaHWE OTHOCUTENIbHO HE3HAUMTEJIbHBIX TOBPEXKICHUH HIIH
KPOLIEHHE 3arOTOBKH, JI0 TEX IOp, MOKA COXPaHseTcs ee o0mmast popma U CTPYKTypa.

[0057] Hcnonb3yemble 3mech (OPMBI  CYLIECTBHTENBHOTO B E€IUHCTBEHHOM YHCIIE
NpeaHa3HaueHbl Takke i (OPM CYIIECTBHTEIBHOIO BO MHOXKECTBEHHOM YHCIIE, €CIIU
KOHTEKCT SIBHO He YyKasblBaeT Ha uHoe. Kpome TOro, HCHoip30BaHuUE COrO3a “WIH
NpeaHa3HAuYEHO [T BKIIFOUEHHS CO030B “W/HIIN, €CJIM KOHTEKCT SIBHO HE YKa3bIBAET HA HHOE.
[0058] [Tpenyor “okono” SBISETCS TEPMUHOM MPHOIHMIKEHHSI i IPEHA3HAYEH [T BKITFOUEHUSI
HE3HAUNTENIbHbIX HM3MEHEHHH B OYKBaJbHO 3asBJICHHBIX KOJMYECTBAX, YTO IMOHSATHO
CHEeLHATNCTAaM B JAHHOW OONACTH TEXHUKU. Takue BapHaHThl BKJIIOYAIOT, HAIMPHUMED,
CTaHIAPTHBIE OTKJIOHEHHUS, CBS3aHHBIE CO CIOCOOaMH, OOBIMHO HCIIONB3YEMBIMH IS

HU3MEPCHUSA KOJIMYECTB COCTaBJIAOIINX MPOCTBIX BCLIECTB J50)051 KOMIIOHCHTOB



KOMIIO3UIIMOHHOIO Marepuana, WM APYyruX CBOWCTB U XapakTepucTUK. Bce 3HaueHus,
XapaKTepu3yeMble BBILIEONUCAHHBIM MpPEAIOroM "OKoJo", Takke IpelHa3HaueHbl I
yKa3aHMsI TOUHBIX YHCJIOBBIX 3HA4U€HHI, pacKpBIThIX B 3asBKe. boiee Toro, Bce nuana3oHbl
BKJIFOYAIOT B ce0sl BEPXHUI U HIDKHHUH MPEENTbl, a TAKXKE BCE 3HAUEHUS B 3TUX Ipeaeax.
[0059] JIroOble KOMITO3HMLINHY, OTMCAHHBIC B HACTOSIICH 3asiBKe, MPeIHA3HAYEHBI JJI1 OXBaTa
KOMIIO3UILINI, KOTOpPbIE COCTOAT W3, BKJIIOYAIOT, MO CYLIECTBY, Pa3JIU4YHblE KOMIIOHEHTBI,
UICHTU(QUIUPOBAHHBIX B HACTOSIIEH 3asBKE, a TAK)KE COAEPIKAT MX, €CIH SIBHO HE yKa3aHO
oOpaTHoe.

[0060] Hexoropbie abOpeBUaTyphbl, HCIIONB3YyEMBIE 3/1€Ch, O3HAYAIOT CIEAYIOIIEee:

[0061] ER = cBoeBpemMeHHOe H3BJeUeHHE (CBOEBPEMEHHOE yAalieHNe) MPECCOBAHHBIX TUIAT
KaMHEHN JJ11 MOLIEHMUS,

[0062] PCC = 3aroroBka Jjisi MOILEHUS B BUIE OpycKa,

[0063] VBUF = BepTHuKanbHblll IOTOK CHU3Y BBEPX;

[0064] CV = oObem kamepsbl (IUIs1 IPeABAPUTENIHOTO OTBEPKACHUSI U UL OTBEPIKICHHS); U
[0065] SV = oO6bem obpasiia (oOpazerr MOKeT ObIT OpYCKOM HITH KAMHEM JJIs1 MOIIEHHS Ha UX
NPECCYIOUIMX ONOpax WM MOXeT ObITh OpyCKaMU WMJIM KaMHSIMH, YJIOKE€HHBIMH M IUIOTHO
YIaKOBAHHBIMU JIPYT C IPYroM Uil (POPMHUPOBAHUS ONIPENETICHHON reéOMeTPUIECKON (hOPMBL,
TAKOM Kak COCTOSIIMX W3 OTHOENbHbIX YacTel KyO WM TpPSIMOYrojibHAs MpH3Ma, st
OTBEP KIEHHUS C AOTOJHUTENBHOM maThopMoit uiu Oe3 Hee),

[0066] CC = HenpepbIBHOE OTBEPKACHUE OTACIbHBIX KAMHEH JJIs1 MOLIEHUS, TTOCTYMAKIINUX B
KaMepy C OIHOW CTOPOHBI, TAe OpycuaTka MOXKeT ObITh MOMEIeHa ¢ TMOMOIIBI CHCTEMBI
TPAHCTIOPTHPOBKH U 3arPy3KH MAaTEPHAJTIOB HA ABMKYIIUICS (HETIPEPBHIBHO HITH MPEPHIBUCTO)
KOHBelep, U BBIXOASALIEHN C IPYroi CTOPOHBI U3 TOU K€ KaMephl.

Tonyuenue >cudxoil KoMno3uyuu 0/ RPOU3EO0CMEA 3420MO6KU

[0067] [TpenmosaraeTcsi, 4TO MPUHIUITBI HACTOSIIETO U300PETEHHSI MOTYT HAWTH MPUMEHEHHE
K PSIIY PAa3IUYHBIX IO COCTABY KOMITO3ULIMH U CTPYKTYPE U HE 00513aTEIbHO OTPAaHUIHBAIOTCS
>tuM. TakuM 00pa3oM, HIDKECHeNyroIue CBEACHUs IOJUKHBI OBITh XapaKTEPHU3YIOLTUMH
n300peTeHne, HO He HCYEPIIBIBAIOTCS MPUMEPAMH COCTABAMH U CTPYKTYPOH 3arOTOBOK.
[0068] CornacHo HEKOTOPBIM BapuaHTaM, OTBEP)KIAEMble 3arOTOBKU, MPUTOJHBbIE IS
CHIOCOOOB OTBEP)KIACHHS, YCTPOICTB M KOMITO3ULIMHA MO HACTOSILIEMY H300PETEHHIO, MOTYT
OBITh MPOU3BEACHBI U3 MaTepUaa, 00ECeYNBAKOIINX 00pa3oBaHie KapOOHATOB.

[0069] B cooTBeTCTBHMHM C [OMOJHUTENBHBIMH M YaCTHBIMH CIY4asMH H300pETEHHs

OTBCPXKAACMbBIC 3aroTOBKH, IIPUTOAHBIC IJIA crroco0oB OTBECPXKACHUS, YCTpOfICTB u
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KOMITO3UILUH MO HACTOSIIIEMY H300PETEHHUIO, MOTYT OBbITh MPON3BEICHBI U3 CHIIMKATA KaJIbIIHS
W/WIM CHJTUKATa MarHus W/WJIU TUAPOKCHA MATHUS.

[0070] TepmuH “cHIHKAT KaJdbIUs , UCIIOJIb3YEMbIH 3/1€Ch, OOBIYHO OTHOCUTCSI K TIPUPOIHBIM
MUHEpaiaM WM CHHTETUYECKUM MaTepHajiaM, KOTOPbIE COCTOSAT M3 OJXHOM MJIM HECKOJIBKUX
rpynn (a3 cunukara kanbuus. [Ipumeps! (a3 cumkata KambIus, ClIocOOHbIE 00pa30BbIBATH
kapOoHat, BKIFO4Yar0T CS (BOJUTACTOHHUT WJIM TICEBAOBOJUIACTOHHUT, a WHOrAa ¢ (popmyJioi
CaSi03 unmu CaO-SiC), CsS; (pankunut, a unorga ¢ ¢opmysioit CazSinO7 nmm 3Ca0,-S103),
C»S (6emut, B-CazSi104 unu arsut, Ca7Mg(S104)4 umu Openurur, a-CazSiO4 umn y-CazS104, a
unorxaa ¢ popmyoit: CaxS104 i 2Ca0-Si102). AMopdHbIe a3sl Takke MOTYT 0Opa3OBbIBATh
KapOOHAT B 3aBUCUMOCTH OT MX cocTaBa. Kakblif n3 3TUX MaTepHUajoB MOTYT BKIIFOYAaTh OAUH
WJIA HECKOJIBKO APYTUX MOHOB M OKCHJIOB METAJIOB (HAIIpUMep, OKCHUJIbI aJTFOMUHUS, MarHusi,
JKele3a UM MapraHLa) Wi UX CMECH, MJTH MOTYT BKJIFOUaTh HEKOTOPOE KOJMUECTBO CUITMKATA
MarHus B NPUPOTHOH WIM CHUHTETHYECKOH ¢opme (dpopmax) B AuamasoHE OT CIEAOBOIO
xosmuectsa (1%) no mpumepHo 50% wmnm Gonee mo Becy. [Ipumeps! BerecTs, KOTOpbIE HE
o0pa3yroT kapOOHATHI MM TPENCTABISIIOT HHEPTHBIE (ha3bl, BKIOYAIOT TEJIEHUT/MEIUINT
((Ca,Na,K): [(Mg, Fe**, Fe** Al,Si);07]) u xpuctannudeckuii quokcun kpemuus (Si0z). ®azbl
CHJIMKATa KaJbLHUs, KOTOpbIE 00eCreYnBaT 00pa3oBaHue KapOOHATOB, BXOMSIINE B COCTaB
CHJIMKATa KaJblLMs, HE CUJIbHO THIPATUPYIOTCS MPU BO3NEHCTBHU BOABL biaromaps stomy
KOMITO3UI[MOHHBIE MaTepHasbl, MOJYYEHHbIE C KCIIOJb30BAHHEM B KAa4yeCTBE CBSI3YIOIIErO
CUJIMKATa KaJIbLIUsl, HE CO3AAKOT 3HAYUTEIbHON NMPOYHOCTU IPU B3AUMOAECHCTBUU C BOJOM.
ObecneueHre MPOYHOCTH KOHTPOJHPYETCS] BO3ACHCTBUEM HA KOMITO3UL[HOHHBIE MAaTEPHAIBL,
coep KalIie CHIIMKAT KaJIbLUs, ClIeUU(UIECKUX PEKIUMOB OTBepskaeHHs B mpucytcTBun CO».
[0071] Ucnionb3yeMblii TEPMHUH “CHJIMKAT MAarHus OTHOCHUTCS K TMIPUPOAHBIM MUHEpPAJIAaM UJTH
CHHTETUYECKUM MaTepuajiaM, KOTOPbIE COCTOSIT U3 OJHON HJIM HECKOJBKUX TPYII MarHus
COIEpKALIMX M KPEMHUHCOAEPIKALINX COENWHEHHH, BKJIIOYAOIUX, Harmpumep, MgxSiOq
(Takke m3BecTHBIN Kak “dopcreput’) 1 Mg3SisO10(OH)2 (Takke M3BECTHBIN KaK “TaNbK’) U
CaMgSiOy4 (Taxke M3BECTHBIM KaK “MOHTHLEIUIUT ), KQXKIbIH U3 KOTOPBIX MOKET BKIIFOYATh
OIMH WJIN HECKOJIbKO IPYTMX HOHOB METAJUIOB M OKCHUAOB (HANpPUMEP, OKCHIbI KaJIbLIHS,
AMIOMUHUS, JKeje3a WIM MapraHia) WiIH UX CMECH, HJIH MOXET BKIFOYaTh HEKOTOpPOe
KOJINYECTBO CHJIMKATa KaJbLUs B TNPUPOAHOH MM cuHTeTH4Yeckod ¢(opme (dpopmax) B
auana3oHe oT ciienoBoro konudectsa (1%) no npumepno 50% wnu 6oree.

[0072] B mpuMepHBIX BapHaHTaX OCYLIECTBIEHHUS H300PETEHUS HUCTIOIb3YETCs] U3METbUSHHBIH
CHIIMKAT KaJblusl. V3MeTbueHHBIH CHIIMKAT KaJblUsl MOXKET UMETh CPEIHUIN pa3Mep YacTHIl,

npumMepro ot 1 1o 100 nm (ranpumep, ot okoso 1 go okoso 80 M, ot okoJo 1 1o okoio 60
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M, OT 0KoJio 1 7o okoso 50 M, oT okoJio 1 go okoso 40 M, ot okoJio 1 go okoso 30 1M, oT
oko0y10 1 mo okojo 20 M, ot okoJio 1 1o okoso 10 M, oT 0k0I0 1 70 OKOJIO 5 1M, OT OKOJIO 5
1o okoJ10 90 1M, OT 0K0JI0 5 70 0K0JI0 80 M, OT OKOJIO 5 10 0K0J10 70 IM, OT OKOJIO 5 10 OKOJIO
60 nM, oT ok0s10 5 10 0Kk010 50 MM, mpuMepHO OT S 10 npumepHO 40 M, npumepHo ot 10 10
npumepHo 80 nm, npumepHo oT 10 1o npumepno 70 nm, npumepHo OT 10 10 npumepHO 60 M,
npumMepHo ot 10 go mpumepno 50 M, npumepHo ot 10 mux no npumepHo 40 mux, or
npuMepHO 10 Mux 10 npumepHo 30 mux, oT okoJio 10 mux 10 okono 20 Mux, OT Okoso 1 Mnu
(KOHTPOJIb METOJIOM MarHUTHOroO mnopomka), 10 mux, 15 mmom, 20 mux, 25 mmou, 30 mmu, 40
mux, 50 mmnu, 60 mux, 70 mou, 80 mmu, 90 mux unu 100 mmu.

[0073] M3MenpueHHbIN CUIUKAT KaJbLKsI MOKET UMETh HACBITHYIO IUIOTHOCTH OT OK0JI1O 0,5
r/min 1o okoo 3,5 r/mn (Hanpumep, 0,5 r/mi, 1,0 r/mi, 1,5 /v, 2,0 /v, 2,5 v/mn, 2,8 v/,
3,0 /M1 nim 3,5 1/MIT) M HACBIHYIO TWIOTHOCTH OT OKoJio 1,0 r/mi 1o okoso 1,2 r/mi.

[0074] M3MenpyeHHBIN CHIMKAT KaJbLMs MOXKET UMETh IUIOLIAb YIEIbHON MOBEPXHOCTHU 10
Breiiny ot npumepno 150 m*/kr no npumepno 700 m%/xr (nanmpumep, 150 m?/kr, 200 m*/kr, 250
m%/kr, 300 m%/xr, 350 m%/xr, 400 m%/xr, 450 m%/kr, 500 m%/xr, 550 m/kr, 600 M*/kT, 650 M>/KT
w700 M%/kr).

[0075] B npumepHbIX BapuaHTax UCIOJb30BAHUSA KOMIIO3ULIMM CHJIMKATa KaJbLUs
U3MeNIbYeHHbIE YaCTHI[ CHJIMKAaTa Kajblusg WMeT o0mwmii nuamerp 10% dacrtun,
npeBbIIAIU 1 MM, B 00bEMHOM pacrpenesieHUN YaCTHUIL TI0 Pa3MeEPaM.

[0076] JTroObie moOmXomsinue 3aroJHUTEIH MOTYT OBbITh HCIOJB30BaHbI st (hOPMOBAHUS
KOMITO3UIIHOHHBIX MaTEPHANIOB U3 KOMIIO3HUIMH, o0ecrneunBarone odpasoBanue kapOoHara,
MO HACTOsAlIeMY HM300pPETeHUIO0, HANpUMEpP, COAEpPIKAIUMX OKCUI  KallbLUs WU
KPEMHE3EMCOIePKAIINX MAaTEPUANIOB. 3aMIOJIHUTENU MOTYT BKJIFOYaTh HHEPTHBIE MaTePHaIbI,
Takue Kak Tpamn, CTPOUTEJIbHBIM MECOK, OKAaTAHHBbIM MeNKud rpaBuil. B HeKOTOpBIX
MPEINOYTUTEIbHBIX BapHAHTAX OCYIIECTBICHUs W300pETEeHHs B KaueCTBE 3aroJHUTENEH
MOTYT TaK>K€ MCHOJIb30BAThCS JIETKUE 3AMOJHUTENN, TAKUE KaK MNEPJUT WIH BEPMUKYJIUT. B
Ka4e€CTBE TOHKOJAMCIIEPCHBIX HATIOJHUTENIECH MOTYT TaK)Ke€ MUCIIOIb30BAThCs TAKUE MATEPUAIIBI,
KaK MPOMBIIIIEHHbIE OTXO/IbI (HAMIPUMeEp, 30J1a YHOCA, [IIAK, KBAPLIEBas MbLIb).

[0077] MHoOrHe 3amoHUTEIN MOTYT UMETh JIF0O0H MOAXOASINUN CPeIHUI pa3Mep YacTHIl U
pacmpeneneHue o pasmepam. B HEKOTOPBIX BapHaHTAX OCYIIECTBICHUs U300PETEHHSI MHOTHE
3aMOJHUTENIM UMEIOT CPEIHMI pasMep 4YacTUl B auamnazoHe oT npumepHo 0,25 mm nmo
NPUMEPHO 25 MM (Hanpumep, MPUMEPHO OT 5 MM 10 puMepHO 20 MM, MPUMEPHO OT 5 MM 10

MIPUMEPHO 18 MM, IPUMEPHO OT 5 MM A0 NPUMEPHO 15 MM, MPUMEPHO OT 5 MM A0 NPUMEPHO
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12 MM, npumepHO OT 7 MM 10 npuMepHO 20 MM, npumepHO OT 10 MM 10 mpumepHO 20 MM,
npumepro 1/8”, mpumepHo 1/4”, npumepno 3/8”, mpumepno 1/2”, npumepro 3/47).

[0078] B cocTaB KOMITO3UIIMOHHOTO MaTepHalia MOTYT TaK:Ke BXOIUTh XUMHYECKHE TOOABKH,
HampuMep IUIACTH(UKATOPBI, 3aMEMJIUTENH, YCKOPHUTENH, MAHCIEPraropbl H Ipyrue
peonorndyeckne Moaupuxkatopel. HekoToprle KOMMEpPUECKH JOCTYIHBIE XHMHUYECKHE
nobaeku, Takue kak Glenium™ 7500 ot BASF® Xumnueckue Bemectsa, HC-300 ot SIKA u
Acumer™ ot Dow Chemical Company Takke MOryT ObITh BKIIOYEHbL B HEKOTOpBIX
BAPUAHTAX OCYIIECTBJIEHUS] M300pETEHHs] OAMH WM HECKOJBKO IMUTMEHTOB MOTYT OBITh
PaBHOMEPHO WJIM, IO CYIIECTBY, HEPABHOMEPHO AUCTIEPTHPOBAHBI B CBA3YIOIIMX MAaTPHIAX, B
3aBHCHMOCTHU OT JKEJIAaeMOT'0 KOMITO3UL[MOHHOro Marepuana. [IurMeHT Mosker ObITh JH0O0BIM
NOAXOAALIMM IHUIMEHTOM, BKJIIOYAIOIIMM, HAlpUMeEp, OKCHABI PA3JIMYHbIX METAJJIOB
(HampuMep, KpacHUTelb jkeyie3a OKCUA YEpHBI, OKCH KoOaimbTa M OKCUA Xpoma). IIurmeHT
MOXKeT OBITh JIFOOOTo I[BETAa UM OTTEHKOB, HANIPUMeEp, BHIOPAH U3 uepHOro, 0eJoro, CUHero,
Ceporo, PpO30BOrO, 3€JIEHOrO, KPacHOro, JKEITOro M KopuuHeBoro. IlurmeHT Mmoxer
IPUCYTCTBOBAaTh B JIIOOOM MOIXOASIIEM KOJIMYECTBE B 3aBHCUMOCTH OT JKEJIAeMOro
KOMITO3ULMOHHOTO MaTepuania, HarpuMep B kojudectse oT npumepHo 0,0% no mpumepHO
10% 1o Becy.

[0079] OcHOBHBIM NPEUMYINECTBOM HCIIOJNB3YEMON KOMITO3ULIUU SIBJIIETCS TO, YTO OHA
obecrieunBaeT oOpa3oBaHHE KapOOHATOB C MOJYYEHHEM KOMITO3UIIMOHHBIX MaTEepPHAJIOB,
KOTOpPBIE MOTYT IPUMEHSITHCS B PA3JIMUHBIX 00JIACTSIX.

[0080] ITpenmonaraercsi, 4To Mpu KapOOHU3AMK CHJIMKATA KAJIBLHUS MPOTEKAIOT CIEAYIOLIHE
peaKkLuu:

[0081] CaSiOs (s) + COz (g) — CaCOs (s) + Si0:2 (s) (1)

[0082] Cas Si207 (s) + 3CO2 (g) — 3CaCO (s) + 2S8i02 (s) (2)

[0083] Ca; SiO4 (s) +2CO2 (g) — 2CaCO (s) + Si02(s)  (3)

[0084] Kak mpasmno, CO> BBOAWTCS B BHIE ra3oBOi (a3bl, KOTOpasi pacTBOPSIETCS B
WHUIBTPAIMOHHON cpene, Takol kak Bona. Pacteopenne CO» 0OpasyeT KHUCIbIe YIIIeKUCITbIe
¢dopmbl (Takue kak yriekuciora, H»COs), uto mpuBomutr k cHikeHnro pH pactsopa.
Cnaboxucnblii pacTBOP HEKOHTPYIHTHO PACTBOPSIET KAJIbLIUH U3 (ha3 CUIIMKATa KaJIbLHS, 3aTeM
YTIIEKHCIIOTa IPEBPAIIAETCs B BOAHbIE KapOoHaT-HOHBI. Kanbiuii MOJKeT OBITh BBILIENIOUEH U3
KaJbIHHcoaepKamux aMoppHbIX (a3 Mo aHaJIOrHYHOMY MeXaHu3My. BbricBoOOKIaromuecs
KaTUOHbI KaNblUs U BOAHbIE kapboHaTHbIe rpynmbl (Takue kak HCOs, CO3* u Ca(HCOs),)

NPUBOMAT K OCAXKIEHUIO HEPACTBOPUMBIX TBEPAbIX KapOoHaToB. CoenMHEHHUs KPEMHHUS IMPU
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nporekanun xumudeckux peakuuii (1)-(3) nmpespamenst B SiOz (S) U NpeacTaBIsSOT cOOOH
MUHEPAJIbHBIC YaCTHUIIBI.

[0085] CaCOs, mony4eHHbIH B pe3ybTaTe 3THX WIH JFOOBIX IPYTUX peakiuil KapOOHU3aANH
CO., onHucaHHBIX 3/1€Ch, MOJKET CYIIECTBOBATh KaK OIMH WJIH 0OJiee N3 HECKOJBKUX BELIECTB,
KpucTajum3yromuxcss B pasnuuHbix ¢opmax CaCOs (Hampumep, KalbLUT, aparoHUT U
¢darepur). Hactuipl CaCO3 npeAnoYTHTeIbHO HAXOOATCS B (POpPME KaIbIUTa, HO MOTYT TaKXKe
NPUCYTCTBOBATh B BUJE aparoHUTa WK (aTepuTa WM B BUAE KOMOMHALMH BYX WU TPEX
BEIIECTB, KPUCTAJUIM3YIOIIUXCS B PasIUuUHbIX (opmax, (Hampumep, KaJbLMT/aparoHUT,
KaJbIUT/(aTepuT, aparoHuT/paTeput Win KajabLUT/aparoHuT/ parepur).

[0086] B 3aBrcuMOCTH OT KeJlaeMOro pe3ysibraTta KapOOHU3aLUKU MOXKET OBITh UCTIOJIb30BaHA
nrobas noxxoxnsmas Mapka COz. Hanmpumep, MOXeT OBITh HCIIOIB30BAH MPOMBILIICHHBIN COPT
CO: ¢ yncToToit 0k0s10 99%, KOTOPBIM KOMMEPUYECKH AOCTYIIEH B PA3JIMYHBIX TPOMBIIIIEHHBIX
ra3oBbIX KOMMaHMAX, Takux kak Praxair, Inc., Linde AG, Air Liquide u npyrux. CO; s
NOAAaYM MOXET XPAaHHUThCS B OOJBINUX pe3epByapax IOJ AABICHUEM B BHIE >XHUIKOTO
YIJIEKUCIIOTO Tras3a, COAEepIKallerocsi NMpU Takoi TeMmeparype, 4YTOObI HOANEPIKHUBAIOCH
TpeOyeMoe naBiieHHe HACBILIEHHOro Mapa, Hanmpumep, npuOnusurenbHo 300 ¢yHTOB Ha
KBaJIPaTHBIH TIOMM. 3aTeM 3TOT ra3 Hojaercs Mo TPyOOIpoBOAYy B KOPIYC WM Kamepy
orBepxkaerns CO» (xapbonmszammu). B mpocretimmeir cucteme COz mpomyckaercs 4yepes
KOPIYC C KOHTPOJUPYEMOH CKOPOCTBIO, IOCTATOYHOM JUIsl BBITECHEHHUS OKPYIKAIOIIEro
BO3/yXa B Kopryce. B ofmem ciyyae Bpemsi mpoayBKH OyZeT 3aBUCETh OT pa3Mepa Kamephbl
WM Kopmyca u ckopoctu nogauu raza COz. Bo MHOrHX crcTeéMax 3TOT MpoLecc MPOAYBKH
MOJKeT OBbITh BBITIOJHEH 32 BPEeMsi, U3MEPSEMOe B MUHYTAX, YTOOBI MOJTYyYUTh KOHIICHTPALIUIO
CO2 1o pa3yMHOT0 ypOBHSI, 4TOOBI 3aT€M MOKHO OBLIIO BBITIOJTHUTH OTBEPKACHHE. B MpoCThIX
cucremax ra3z CO; 3aTeM MoJaeTcs B CUCTEMY C 3aJJaHHOW CKOPOCTBIO, YTOOBI MOAEPKUBATD
koH1eHTpauuto CO2, AOCTATOUHYIO IJIS MHULIMUPOBAHMS PEAKIIH OTBEPKICHHUS.

[0087] Kapbonuzamusi, HanpuMep, MOXKET ObITh ocymecTBiieHa B3aumoneiicteueM ¢ COz ¢
MIOMOIIBI) KOHTPOJIMPYEMOIO TMpPOLECCa THUAPOTEPMUYECKOrO JKUIKO(PA3HOTO CIEKaHUS
(HLPS) nnst co3maHusi CBS3YIOIIUX 3JIEMEHTOB, KOTOpPBIE YIEPKUBAIOT BMECTE PA3JIMUHBIC
KOMITOHEHTBI KOMITO3MIIMOHHOTO MaTtepuana. Hampumep, B MpeAnOUTHUTENbHBIX BapHaHTAX
ocymecteieHnst CO2 HCMomp3yeTcss B KAadeCTBE PEAKLMOHHOCIIOCOOHOTO BELIECTBA,
npuBopmsmero k peakuud COz W CO3MAHUIO CBSI3YIOIMUX 3JIEMEHTOB B MOJYYa€MbIX
KOMITO3UI[MOHHBIX MaTepHasiaX ¢ yriepOaHbIM CIEIOM, HE UMEIOIINM aHAJIOTOB HU B OIHOU
CyllecTByrOIIeH TexHosormu mnpoussonactea. Ilpomecc HLPS  rtepmogmnamuuecku

yIPaBISIETCSl TIOCPEACTBOM CBOOOAHON SHEPTHH XUMHUYECKON peakuu(OB) U YMEHBIIEHUEM

14



MOBEPXHOCTHON 3Hepruu (IUIoIIaau), BbI3BAHHON pocToM KpuctaioB. KuHernka mporecca
HLPS mnpotekaer ¢ pasyMHON CKOPOCTBIO NPHU HHU3KOHN TEMIEpAType, MOCKOJIBbKY PacTBOP
(BOOHBIN WJIM HEBOAHBIN) HCHONB3YETCSl IJIsl TPAHCIIOPTUPOBKH PEAKLMOHHOCIIOCOOHBIX
YacTUI] BMECTO HCIOJBb30BAHUS JKUAKOCTH C BBICOKOW TEMIIEPATypOW IUIABJIEHUS WIH
BBICOKOTEMIIEPATYPHON KPUCTAIITMYECKON CPEbl.

[0088] B COBOKYMHOCTH CBSI3YIOIIHE 3JIEMEHTHI O0OpPa3yIOT B3aMMOCBSI3AHHYIO CBSI3YIOLIYIO
MaTpHlly, OOECIeUUBAIOINYIO MPOYHOE COEAMHEHHUS U YIAEP)KUBAIOIYI0 KOMIIO3MIIMOHHBIN
Mmarepuai BMecte. Hanpumep, MUKPOCTPYKTYPHBIMH CBSI3YIOIIUMH 3JIEMEHTAMU MOXKET OBITh!
CBSI3YIOIIUN 3JIEMEHT, COAEp KALINM CepIALEeBHHY HemnpopearupoBaBiueil ¢a3bl CHIMKaTa
KaJblMs, KOTOpas HE COMAEPXKUT KapOOHAT, IOJHOCTBIO WM YacTHMYHO OKPYKEHHYIO
000JIOYKOM M3 KPEMHHUS PA3IMYHON TOJIIUHBI, YTO MOJHOCTHIO WJIM YaCTUYHO 3aKJIFOYEHA B
gactuubl CaCQOs; CBA3yHOIIMM 3JIEMEHT, COAEp KallUui CEepALEBUHY U3 KPEMHHUS,
oOpa3oBaHHyK KapOOHHU3almei (a3bpl CHIMKAaTa KalbIs, oOecrednBarolieil oOpa3oBaHue
kapOoHaTa, MOJHOCTBI WJIM YaCTUYHO OKPY)KEHHYIO OOOJIOUKOH M3 KPEeMHHUS Pa3IHYHON
TOJILIUHBI, YTO TMOJIHOCTBIO WJIM 4YacTHYHO 3akiroueHa B uactulbl CaCOs; cBs3yromui
JJIEMEHT, COIep)KAIlUi CepALEeBUHY W3 KpeMHHs, oOpa3oBaHHYI0 KapOoHusaumeil ¢aspl
CHJIMKATA KajbLus, obecriednBaromeii o0pasoBaHue KapOOHATa, W MOJHOCTHIO MM YaCTHYHO
3akmoueHHyr0 B 4acTuibl CaCOs; CBA3YIOIUEN 3JIEMEHT, COAEePIKALINIA CepaLEeBUHY U3 (asbl,
He obecrieynBaroleil oOpa3oBaHue KapOOHATA, MOJHOCTHIO MM YaCTUYHO 3aKJIFOYCHHYIO B
gactuipl CaCOs; CBA3YOIIUE 3JEMEHT, COAepKalluii MHOro(asHyr CepALEeBHHY,
COCTOSIIIYKO M3 KpeMHHs, OOpa30BaHHOro kapOoHu3amuel (a3bl CUJIHKATa KaJbIus,
obecrnieunBaromeii oOpasoBaHue KapOOHATa, W YACTHYHO MPOPEArHpOBABLIETO CUJIMKATA
KaJbLIHs, TPUYeM MHOTO(a3Has CepALIEBIHA MOJHOCTHIO MITH YaCTHYHO OKPYKeHa 000I0UKOH
U3 KPEeMHHs PA3JIMYHOW TOJIIHMHBL, YTO IMOJIHOCTBIO WJIM YAaCTHYHO 3aKJIFOYEH B YaCTHUIIBI
CaCOs3; cBsI3yROIIMIA 3JIEMEHT, COoaep:Kaiuii MHOrogasHoe sapo, cocTosmee u3 (asbl, He
obecrnieunBaromeii oOpasoBaHue KapOOHATa, W YAaCTHYHO MPOPEArHpOBABLIETO CUJIMKATA
KaJbIHs, IPHYEM MHOTO(a3HOE SIIPO MOJHOCTBIO MJIM YaCTHYHO OKPYKEHO OOOJIOUKON U3
KPEMHUS pa3IU4HON TONIINHBI, YTO MOJHOCTHIO WJIM YaCTUYHO 3aKkmodeHa B yactulibl CaCOs;
CBSI3YIOIIUH 3JIEMEHT, COAEPKAIIMK YaCTHIbI YAaCTHYHO IPOPEarupoOBABINErO CHIIMKATA
KaJbIust 6€3 OTYETIUBOTO siipa v 000JIOUYKH U3 KpeMHUs, 3akiroueHHol B yactuibl CaCOs; u
CBSI3YIOIMUH 3JIEMEHT, CONIEep’Kallui TMOPUCThIE YacTHLbI 0e3 OTYETIIMBOH OOONOYKH W3
KpeMHUs, 3aKmoueHHoN B yactuipl CaCOs.

[0089] boratas kpemHHeM O00OJOYKAa OOBIMHO HMMEET pA3JIUYHYK TOJIIUHY BHYTPU

CBA3SYHOLIECTO SJIEMCHTA W OT CBA3YKOLICTO 3JIEMEHTA K CBA3YHOUICMY J3JICMEHTY OOBIYHO
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Bapbupyercs oT npuMmepHo 0,01 nm 1o npumepno 50 nMm. B HEKOTOPBIX NPEANOYTUTENBHBIX
BapPHUAHTaX OCYLIECTBJIEHMs 000JOYKa, Oorarasi KpeMHHEM, UMEET TOJIIHMHY B JHAMAa30HE OT
npumMeprHo 1 M 1o npumepHo 25 M. Tepmun “Oorarbiii KpeMHHEM OOBIMHO OTHOCHTCS K
COMEP)KAHUIO KPEMHHs, KOHLEHTpaLuss KOTOpOro sBJIIETCS 3HAYUTENbHOW Cpenu
KOMIIOHEHTOB MaTepuaia, HalmpuMep, KOHLEHTpalus KpeMHus npesbiliaeT okojo 50% mo
00bpeMy. OcTanbHast 4acTh OOOJOYKH M3 KPeMHUS cOCTOUT B ocHOBHOM M3 CaCOs, Hanpumep
ot 10% mo mpumepno 50% CaCOs; mo oOwvemy. boraras kpemHHEM 000JI0UKa MOXKET TAK)KE
BKJIFOUATh UHEPTHBIE WJIM HENPOpearupoBaBlIne 4acTUllpl, HanpuMep ot 10% no npumepHO
50% wmenunura o oobemy. boraras kpemHueM 000J109Ka OOBIMHO UMEET Mepexo OT YaCTH,
COCTOsIIIEH B OCHOBHOM M3 KPEMHUs, K 4acTu, coaepsxaiieil B ocHoBHOM CaCOs. Kpemuuii u
CaCO3 MOryT mpUCYTCTBOBATH B BHIE CMELIAHHBIX WX 000COOIEHHBIX 00IaCTe.

[0090] Boratasi kpemHHeM O0OJOYKA TaKKE XapaKTEPU3YETCs Pa3IMYHBIM CONEp:KaHHEM
KPEMHHsI, OT CBS3YIOLIETrO 3JIEMEHTa K CBS3YIOLIEMY 3JIEeMEHTY OOBIYHO BapbUPYETCS] OT
npumepHo 50% no npumepHo 90% no oObemy (Hampumep, ot npumepHO 60% 10 MPUMEPHO
80%). B HeKkOTOpbIX BapuaHTaX OCYIIECTBIEHUS Ooraras KpeMHHEM O0O0JIOYKa OOBIYHO
XapaKTepU3yeTcs CofepKaHueM KpeMHUs B AuarnasoHe ot npuMepHo 50% no npumepHo 90%
no oowvemy u coxepxkannem CaCOs B nuanasone ot npumepHo 10% mo nmpumepHo 50% mo
o0beMy. B HEKOTOpbIX BapuaHTaX OCYLIECTBICHHs Ooraras KpeMHHeM O00O0JIouKa
XapakTepu3yeTcs CoAepKaHuEM KpeMHHUs B 1uarna3zoHe oT npuMmepHo 70% no npumepro 90%
no oobemy u comepxkanuem CaCOs B auana3one ot npumepHo 10% no npumepHo 30% mo
o0beMy. B HEKOTOpbIX BapuaHTaX OCYLIECTBICHUs Ooratass KpeMHHEM O000JIoYKa
XapakTepu3yeTcs CoAepKaHuEM KpeMHHUs B [uamna3zoHe oT npuMmepHo 50% no npumepHo 70%
o obbemy u comepxkanueM CaCOs B auanazone ot npumepHo 30% no nmpumepro 50% mo
o0bemy.

[0091] Boraras kpemHueM OOOJIOYKAa MOKET OKPYKaTh SAPO C PA3IUYHOH CTENEHBIO
MOKPBITHS B JTIOOOM MecTe OT npumepHo 1% no npumepro 99% (Hanpumep, ot npumepHo 10%
1o npuMepHo 90%). B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUs Ooratasi KpeMHHEM 000JI0UKa
OKpY’KaeT siAPO CO CTEMEHbI0 MOKpPhITUA MeHee okoyno 10%. B HekoTophrix BapuaHTax
OCYIIECTBIIEHHs 300peTeHus Oorarast KpeMHHEM 000JI0UKa Pa3IMYHON TOJIIHUHBI OKPYKAeT
CepAEeYHMK CO CTETEHbIO MOKPBITHS, MTpeBbILIaolel npumepHo 90%.

[0092] Ceszyromuii 3J1eMEHT MOXKET MMeTh JIF0OOH pasmep W JIFOOYIO TPABHIBHYIO WU
HETIPaBWIIbHYIO, TBEPAYIO I TIONYED CTPYKTYPY, KOTOpash MOXKET TaK WM WHa4de ObITh
o0ycJoBIeHa BEIOOPOM CBIPbsI M IPOM3BOACTBEHHBIM MIPOLIECCOM € YIETOM IMPEAIOIaraeMoro

npuMeHeHus1. [IpuMepHbIE CTPYKTYpbl BKJIIOYAIOT: KyOBbl, KyOOWZIBI, TPHU3MBI, IHCKH,
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NUPAMUIbI, MHOTOTPAHHUKH WJIM MHOTOTPAHHBIE YaCTHLbI, LHMIHHIAPBL, Cc(eppl, KOHYCHI,
KOJIbIIA, TPYOKH, MOJYMECSIIbI, UIJIbI, BOJIOKHA, HUTH, XJIONbs, cheprl, cydbcdepnr, OycHHBI,
rpaHyJibl, IPOAOJITOBAThIE TEJIA, CTEPKHU, YEIIYHKU U T. 1.

[0093] MHOXeCTBO CBSI3YIOIIHUX 3JIEMEHTOB MOKET UMETh JIFOOOH MONXONSAIINI CpemHUui
pa3Mep 4acTULl U paCHpeAesIeHHe MO pa3sMepaM B 3aBHCHUMOCTH OT JKEJIA€MbIX CBOWUCTB U
SKCIUTyaTALMOHHBIX XapaKTEPUCTUK M3AENHMs U3 KOMIIO3ULUOHHBIX Marepuaios. B
HEKOTOPBIX BapUAHTAaX OCYIIECTBIECHUS H300pETEHUs, HalpHMeP, MHOXKECTBO CBS3YIOIIMX
3JIEMEHTOB UMEOT CPEIHUN pa3Mep 4acCTULl B JUara3oHe oT npumepHo 1 nm 1o npumepno 100
M (Hampumep, ot npuMepHo 1 nmm 1o npumepHo 80 M, oT mpuMepHo 1 M 10 mpumepHO 60
M, OT npuMepHo 1 M 1o npumepHo 50 mmM, ot npumepHo 1 nm no npumepHo 40 mM, OT
npuMepHo 1 nm 10 npumepHo 30 M, oT mpumepHO 1 M 10 npumepHOo 20 1M, OT mpuMepHO 1
oM 10 npuMepHo 10 mM, OT mpuMepHO 5 nM A0 npuMepHo 90 mM, OT IpUMEpPHO 5 M 10
npuMepHO 80 M, OT IpUMEPHO 5 M 10 npuMepHO 70 mM, OT NIPUMEPHO 5 IIM A0 NPUMEPHO
60 nM, oT npuMepHO 5 M 10 npuMepHo 50 MM, MPUMEPHO OT 5 NM 10 npumepHO 40 1M,
npuMepHo oT 10 nm go npumepHo 80 M, npuMepHO OT 10 nM 10 npumMepHo 70 M, NPUMEPHO
ot 10 nm no npumepno 60 v, npumepHo ot 10 nM no npumepHo 50 M, npumepHO oT 10 M
no npumMepHo 40 v, nmpumepHo ot 10 nm a0 npumepHo 30 M mnu npumMepHo ot 10 nMm 10
npumMepHo 20 m).

[0094] B3aumocBsizaHHasI CeTh CBSI3YIOIIUX 3JIEMEHTOB (CBSI3YIOIIAs MATPHUIA) MOMKET TaK¥Ke
BKJIFOYATh B Ce0sl MHOJKECTBO KPYITHBIX HJIM MEJKHX YaCTHUIL[ HAMOJHUTENS, KOTOPbIE MOTYT
OBITH BBIMOJIHEHBI U3 JIFOOOTO MOAXOSIIEr0 MaTeprata, UMeTh 000N MOAXOIIIINN pa3Mep
YacTUL[ U pacIpeneseHue Mo pasMepaM. B HEKOTOpPBIX MNPEANOYTUTENbHBIX BapUAHTAX
OCYIIECTBJIEHUs] M300pETEHUs, HAaNpUMep, YaCTHUIbl HAMOJHHUTENSI H3TOTABJIMBAIOTCS U3
Ooraroro kapOOHATOM KaJbLUSl MaTepuasa, TAKOTO KaK W3BECTHAK (HAMpUMep, MOJOTBIA
U3BECTHSIK). B HEKOTOPBIX MaTephaiax 4aCTHLbl HATIOJHHUTENSI U3TOTABJIUBAIOTCS U3 OJHOTO
WA HECKOJBKHUX MaTepuasioB Ha ocHOBe SiOz WM CHIIMKATOB, TAaKUX KaK KBapll, CIOJA,
TPAaHUT W TOJIEBOH ImaT (HampuMep, MOJIOTBIH KBapll, MOJIOTasi CJIFO/IA, MOJIOTBIN TPAHWT,
MOJIOTBIH TIOJIEBOH IITIAT).

[0095] B HekoTOpBIX BapHaHTaX OCYIIECTBJICHUS N300PETEHHs YaCTHLIbI HAMTOJHUTEIS] MOTYT
BKJIFOYaTh NPUPOAHBIC, CUHTETUYECKHE U YTUIM3UPYEMbI€ MaTe€pUajibl, TAKHME KaK CTEKJIO,
YTHIN3UPYEMbIe OTXObI CTEKJIA, YTOJIBHBIN [IUIAK, 30J1a YHOCA, OOraThlii KapOOHATOM KaJIbLHsI
MarepHua u Ooratblii KapOOHATOM MarHUsl MaTe€pHall.

[0096] B HekOTOpBIX BapuUaHTAaX OCYIIECTBJICHUS H300PETEHUs MHOXKECTBO YACTHIL

HAIOJIHUTEJISI UMEET CPEIHUN pa3Mep YaCTHULl B AMANa30HE MPUMEPHO OT 5 A0 MPUMEPHO 7 MM
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(HarmpuMep, MPUMEPHO OT 5 10 MPUMEPHO 5 MM, TPUMEPHO OT 5 A0 MPUMEPHO 4 MM, IPUMEPHO
OT 5 10 NPUMEPHO 3 MM, IPUMEPHO OT 5 A0 NPUMEPHO 2 MM, IPUMEPHO OT 5 M A0 NPUMEPHO
1 MM, npumepHO OT 5 M A0 npumMepHo 500 nmM, npumMepHO OT 5 M 10 npumepHO 300 mm,
npuMepHO OT 20 M A0 NPUMEPHO 5 MM, NPUMEPHO OT 20 M 10 NPUMEPHO 4 MM, IPUMEPHO
oT 20 nM 10 NpUMEPHO 3 MM, IPUMEPHO OT 20 M 10 NPUMEPHO 2 MM, IpUMEPHO OT 20 MM 10
npuMepHo 1 MM, oT okoi10 20 M a0 npumepHo 500 M, ot okoso 20 M a0 npumMepHo 300 nm,
ot okoJ10 100 M 1o mpumepHO 5 MM, OT okoJi0 100 M 1o mpumMepHO 4 MM, OT Ok0J10 100 M
10 npuMepHO 3 MM, npumepHO oT 100 nm 10 npumepHo 2 MM uiu OT okoJ1o 100 M 10 okoso
1 mm).

[0097] MaccoBoe COOTHOLIEHHE CBA3YHOLIMX 3JIEMEHTOB K YacCTHULIAM HAIOJIHUTENS MOXKET
OBbITH JIFOOBIM MOAXOSAIIUM COOTHOLIEHHEM, 3aBUCSIIUM OT MPENIoaraéMoro NpuMeHeHUs
U3JeIMs U3 KOMIIO3ULIMOHHOrO Marepuana. Hanpumep, MaccoBoe COOTHOLIEHUE CBA3YIOINX
3JIEMEHTOB K YaCTHIIaM HATIOJHUTEJIS MOXKET HAXOAUTHCSA B quamna3zoHe okojio (ot 50 no 99):
okoJ10 (ot 1 go 50), Hanpumep, okoJio (oT 60 10 99) : okono (ot 1 1o 40), okoio (ot 80 1o 99)
- okouio (ot 1 mo 20), okoso (ot 90 1o 99) : okoo (ot 1 mo 10), okono (ot 50 mo 90) : okono
(ot 10 mo 50) wmu okomo (ot 50 mo 70) : okono (ot 30 o 50). B HEeKOTOPBIX BapHaHTax
OCYLIECTBJIEHHsT M300peTeHHs B 3aBUCHUMOCTH OT IPHUMEHEHHs MacCOBO€ COOTHOLICHHE
CBSI3YIOIUX 3JIEMEHTOB K YaCTHLIAM HATIOJHUTEJIS] MOJKET HAXOAUTHCS B TUATIA30HE OKOJIO (OT
10 o 50) : okoio (ot 50 o 90), Hanpumep, okoso (ot 30 1o 50) : okoso (ot S0 o 70), okoJI0
(ot 40 o 50) : oxono (ot 50 mo 60).

[0098] 3aroToBKM, MPUTONHBIE VISl OTBEPKACHUS B COOTBETCTBUU C MMPUHLIUIIAMH HACTOSIIIIETO
n300peTeHusi, OOBIYHO 00JIANAI0T 3HAYUTEIbHON oprcTOCTh0. Koraa 3arotoBka gopmyercs
u3 Matepualia, odbecrneunBaroniero oopasoranue kapoonara, CO, momkeH nupGyHarnpoBaTh
IO BCEH 3arOTOBKE, YTOOBI OH MOT PEarpoBaTh C XUMHUYECKUMHU KOMIIOHEHTAMH 3arOTOBKH Ha
BCceX MIyOMHaX M B OOBEMe, NOCTATOYHOM Ui CO3JaHUSl KENATEeNbHBIX (PH3MUECKUX U
XUMHUYECKUX CBOWCTB BHYTPU HW3J€NUs], HACBHIIIEHHOTO YIJIEKUCIbIM Tra3oM. Ilockonbky
nuddysus raza CO» nporcxoaut 3HaUUTENBHO ObicTpee, yem auddysus CO2, pacTBOpEeHHOTO
B BOJZI€ WIH JIFOOOH M3 CBSI3aHHBIX C HEH BOIHBIX (POPM, XKelaTesbHO, YTOOBI ITOPHI 3aTOTOBKU
ObUTH “OTKPBITHI, 4TOOBI 00serdnTh auddysuto razoodbpasHoro CO; uepe3 Hux. C apyroi
CTOPOHBI, TPUCYTCTBHE BOABI MOXET OBITb HEOOXOAMMO IJI OOJErdeHus: pPeaknuu
oOpa3oBaHusi kapOoHata. Hampumep, B OTHOIIEHWHM CHJIMKATa KajbIMs, KaK OIMUCAHO B
ornucanny, pactBoperne CO; oOpasyer Kucible COenMHEHHs (Takue KakK YIJIEKHCIIOTA,
H>CO:s), uro npusogur k cHmkeHuto pH pacreopa. CnaboKUCBI pacTBOP HEKOHIPYSHTHO

PacTBOPACT BUABI KAJIbIIUA U3 (1)213 CHJIMKATa KaJIbIIHA. BbICBO60)KJIeHHbIe KaTUOHBI KAJIBLIUA 1
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OUCCOLIMUPOBAHHbIE  KapOOHATHbIE YAaCTHLBI MOTYT TIPUBECTH K  OOpa3OBAHHIO
BBILIEOMMCAHHBIX CBA3YIOLINX 3JeMEHTOB. KonmuecTBO BOABI, copepIkalieiicss B 3aroToBKax,
BbIOHMpaeTcst TAaKuM 00pa3om, 4ToObI 00€CIeYNTh COOTBETCTBYIOIYIO NG Y3UI0 YIIIEKUCIOTO
rasa, Kak OTMe4aJIoCh Bbilie. Harpumep, B COOTBETCTBHH C HEKOTOPHIMH HEOTPAHUYCHHBIMU
BAapUAHTAMHU OCYLIECTBJIEHUSI M300PETEHHs 3aTOTOBKA MOXKET COJEPKaTh BOAY B KOJIMYECTBE
ot 2% 1o 5% no Becy.

IHonyuenue scudkoii cmecu 0715 ROJIyYEeHUS OOHOU U/IU HECKOJIbKUX 3(20M080K

[0099] XKunkast cMech MOKET OBITh TOJy4YeHa WM UHBIM 00pa3oM MPOHU3BEACHA JJIsi OTHOTO
WJIM HECKOJIBKUX 3arOTOBOK, HMEIOINNX JKEIaeMyI0 reoMeTpruyIecKyto Gpopmy u pasmepsl. Her
HUKAaKUX OCOOBIX OrpaHHuYeHud Ha momaxomsmue (Gopmbl WM pa3Mepbl 3aroToBOK. Tak,
HaIpUMep, 3arOTOBKU MOTYT OBITh MIPEIOCTABJICHBI B BUJE KAMHEH JIJIsl MOILIEHHS, OETOHHBIX
OJI0KOB, Yepenuilbl, 0eTOHHbIE OJIOKH, OETOHHBIE TUTUTHI, JIUThIE TUTUTHI, TOJYYEHHbIE MOKPBIM
ciocobOM, M MHOTONYCTOTHBIE JKeJe300€TOHHBIE IUIUTHI, Tra300€TOHHBIE H3AEIHS,
NeHOOETOHHBIE M3/1eJIHs, ra300€TOHHBIE CTEHOBBIE KAMHH, OPUCTbIE OETOHHBIE TTAHEIH.
[00100] AHanornuHbIM 0Opa30M, KOHKPETHBIH MPOLIECC WK TEXHUKA (POPMOBAHMS U3 KHUIKOM
CMECH 3arOTOBKH, MMEIOIIEH KellaeMyl IeOMeTpUYecKyo GpopMy U pa3mepsl, He OCOOEHHO
orpaHuyeHsl. JIro0as TpaAULMOHHAS TEXHOJIOTHsl (POPMOBAHUS MOKET OBITh UCTIONBb30BAHA, U
NPEATIONaraeTcsi, YTO OHA UCTIONb3YEeTCs B paMKax HacTosiero u3odperenus. [loaxonsmme
MeTOAbI (HOPMOBAHMUS BKIIFOYAIOT, HO HE OTPAHUYUBAIOTCS MU, 3aJIUBKY, (DOPMOBAHUE, JIUTHE
BOJIOKOH, MPECCOBAHUE, SKCTPY3HIO W/WIM BCIIEHHUBaHHE. B kayecTBe OMHOTO KOHKPETHOTO
HEOTPAaHMYEHHOTO MPHMEpPa MOXHO HCIOJIB30BaTh OOBIYHYIO TEXHOJIOTHIO IPECCOBAHMS,
KOTOpast OMKCaHA BbIIIE W MPOWLIIOCTPUPOBaHa Ha (ur. 1-2.

[00101] He3aBruCHMO OT KOHKPETHOM TEXHOJIOTUH, UCTIONIb3YEMO J1Jis1 HOPMOBAHUS, COTJIACHO
HEKOTOPBIM AaCTEKTaM HACTOSILIEro M300peTeHHs (OPMOBAHHUE MOXKET OCYIIECTBISITBCS C
MOMOIIBEO OJTHOM WJIM HECKOJIbKUX OMop, Takux kak omopa (40) Ha ¢ur. 1-2. Onopa mMoxkeT
MOMOYb B ()OPMOBAHUH 3arOTOBOK BO MHOTHX BO3MOXKHBIX OTHOIIEHUsIX. Hampumep, >kuakas
CMeCh TO/IBEPTaeTcsi BO3ACHCTBUIO NABJICHUS HA MOBEPXHOCTH OIMOPBI, YTOOBI OOJErduTh
npouecc GopmoBanust. OnHAKO 0cobasi poJib OMOPHI B Mpolecce (OPMOBAHUSI HE HACTOJIBKO
orpanudeHa. Takum 0o0pa3oM, ormopa MOXeT OBITh HCIOJNBb30BaHA B KAYECTBE OTAEIBHOIO
3JIEMEHTA, MOMUMO JIEHCTBUTEBHOTO CPEACTBA IMPECCOBAHMUS, B PE3YJIBTATE YErO MOCIE TOTO,
KaK 3aroTOBKU Yyke ObUIH C(HOPMOBAaHBI OTAENBHBIMH 3JIEMEHTaMH, C(HOPMHPOBAHHBIE
3arOTOBKH TaK:Ke€ MOTYT OBITh 3aTEM IMOMEINEeHbl HA TOBEPXHOCTH OMOPBI. PsiA pa3ivyHbIX
BO3MOJKHBIX TPUMEHEHHH Omopsl B mpomecce (OPMOBAaHUS TaKKe BO3MOXKEH W

ofecrneynBaeTcs MPUHIMITAMA HACTOSIIETO H300PETeHUIS.
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[00102] CornacHO HEKOTOPbIM BO3MOKHBIM BapHUAHTAM OCYINECTBJICHHUS HACTOSIIETO
n300peTeHNs], ONOPBI MOTYT OBbITh BHITIOJTHEHBI B BUJI€ TOTO, YTO B TEXHUKE HA3bIBACTCS TUTHTHI
IUIs IpeccoBaHms. Takue IIINTHI AJIs TPECCOBAHUS MOTYT ObITh C(POPMHUPOBAHBI M3 Pa3INIHBIX
MaTepHaJioB, €CIIM OHU 00ECTIEYNBAIOT TPEOYEMYIO CTETIEHb KECTKOCTH JIJISI TIOAIEPKKH OTHON
UM HECKOJBbKHMX 3arOTOBOK Ha HX NOBepXHOCTU. [lomxopsimme marepuanbl BKIIOYAIOT
IJIaCTMACChl, METajulbl M KOMIIO3ULMOHHbIE MaTepuaibl. COriacHoO OJHOMY MpHUMeEpY
OCYIIECTBIIEHHS HACTOSIIIEr0 U300pETeHNs1, OTIopa MOXKET ObITh CHOpMUpPOBaHa, MO KpaliHen
Mepe YacTH4YHO, W3 Merajuia. llpenmonaraercsi, 4To oOmopa MOXET OBITb BBIIOJHEHA
MOJIHOCTBI0 M3 METAIMYECKOrO CIUIaBa WJIM, BO3MOXKHO, B BHAE KOMIIO3UL[HOHHOIO
MarepHuajia, BKIIOYAKOLIEro B ceds Metaimyeckuil kommnoHeHT. HesaBucumo ot 3Toro,
COIJIACHO 3TOMY BAapUaHTy OCYIIECTBIEHHs, OINOpa MOXeT ObITh  BBINOJHEHA
ANEKTPONPOBOAAIIEH. ITa OCOOEHHOCTh HMEET TO NMPEUMYIIECTBO, YTO MO3BOJISIET HAPEBATh
U 5p(}eKTUBHO TepenaBaTh TEIUIOBYI >HEPrUI0 3aroTOBKAM HAa MOCIENYIOUIMX CTaIHsX
oTBepkaeHus. CorjacHO HEKOTOPBIM BapHaHTaM, METAJUIMYECKas ONOpa MOXKET HarpeBaTbCs
C IOMOIIBIO METOAOB 3JIEKTPOKOHTAKTHOI'O HArpeBa C LEJbK IOBBILIEHUS TEMIEPATYPHI
3aroTOBOK, PACIOJIOKEHHBIX Ha €€ IIOBEPXHOCTH.

Ilpeosapumensvnoe omeepircoenue 00RO UIU HECKOLbKUX 3(20MOB0K

[00103] B COOTBETCTBHH ¢ HEKOTOPHIMU BapUAHTAMH HACTOSIIIEr0 W300pPETEHHs OIHA WU
HECKOJIbKO 3arOTOBOK HEOOs3aTebHO MOABEPTalOTCS YaCTUYHOMY WM TPEIBAPUTEIHBHOMY
nporeccy otrBepkaeHus. OCHOBHBIM KpUTEpHEM Ui  pa3paOOTKH COOTBETCTBYIOLIEH
NPOIENYPhl YaCTUYHOTO WJIM TPENBAPUTEIBHOTO OTBEPIKIEHUS SIBJIAETCS OOeCrevYeHue y
OJTHOM MJTH HECKOJIBKUX 3arOTOBOK JIOCTATOYHON MPOYHOCTH, YTOOBI OHU MOTJIH OBITh CHSITHI C
OIHOW WJIM HECKOJIBKUX ONOP M OCTaBaThCs MO CYLIECTBY HEMOBPEKAEHHBIMU. B kauecTse
JOTOJIHUTEIbHON BO3MOXKHOHM 3a7a4ul WJIM KPUTEPHEB Ui pa3pabOTKH COOTBETCTBYIOIIEH
NPOIEeNYPhl YaCTUYHOTO WJIM TPENBAPHTEIBHOTO OTBEPIKICHUS SIBJIIETCS OOECleYeHue y
ONHOW WJIM HECKOJBbKHUX 3arOTOBOK JOCTATOYHOW MPOYHOCTH, UTOOBI BBIAEPKATb BEC
HECKOJIBKMX JOMNOJHUTEIBHBIX 3arOTOBOK, YKJIa[bIBAEMbIX MOBEPX HUX, TAKUX, KaK TeJO
KaMHsI, JJI1 HIXKHETO Psiia MaJUIETHPOBAHHOTO KyOa M3 3aroTOBOK, C(HOPMHUPOBAHHOIO IS
OKOHYATEJIbHOI'O OTBEPKICHHUs], KaK OMUCAHO aJiee B HACTOSILIEM ONMCAHUU.

[00104] Kak ymoMuHan0Ch paHee, BO3SMOKHOCTb CHATHSI 3aTOTOBOK C UX OINOP 10 3aBEPLICHUS
OTBEPKIACHUs AACT Psii JOCTOMHCTB U NMPEUMYyLIECTB. BO-nepBbIX, ONOPBI, UM MJIUTHI AJIs
MIPECCOBAHUS, MOTYT OBITh BO3BpaIIeHbI O0jiee OBICTPO IJIsT UCTIONB30BAHMSI B IMOCIEIYIOMINX
OTepaLusX MPECCOBAHUS U MPOU3BOACTBA, YTO MPHUBOAMT K MOBBIMICHUIO 3()(QEKTHBHOCTH B

TOM, YTO MCHBIIC IUIUT IJId NPECCOBAHUA HGO6XOI[I/IMO HUCMOJIb30BATh AJisd MPOU3BOACTBA,
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9TOOBI O0ECIEeYNTh TOT XK€ OOBEM H3rOTaBIMBAEMOW MPOAYKLIWHU. BO-BTOPBIX, LEMEHTHO-
OeroHHBIE cocTaBbl, oOecrmeunBaroIue oOpazoBaHHe KapOOHAaTa, IO HACTOALIEMY
N300pETEHNI0 HUMEIOT MPEUMYIIECTBa OT MAaKCHMAaJbHOTO BO3IEHCTBHS ra3zo00pa3HOro
peareHra (HampuMmep, YIJIEKHCIOro ras3a), a TaKKe OT KOHTPOJHMPYEMOW IOTepH BIAru.
Hannune OonbiIoii NOBEpXHOCTH 3arOTOBKH B KOHTAKTE C IMOBEPXHOCTHIO OMOPBI MJIH TUTUTHI
IUIS1 IPECCOBAHUS MPETATCTBYET KaK IMOCTYIIEHHUIO ra3000pa3HOro peareHTa B 3aroTOBKY, TakK
Y BBIJIENIEHUIO U3 Hero Biaru. CHATHE 3aroTOBOK C ONOP WM IUIUT JJIs1 IPECCOBAHUSA MOXKET
NOBBICUTb U YJIYULINTh 3()(PEeKTUBHOCTD NajbHEHIINX onepauuii oTBep:kaeHus. B-Tperbux,
paHHee CHATHE 3arOTOBKHU C MX OIOP MO3BOJISIET COOPATh UX B KOMITJIEKT, MIMEIOLIIH 33/1aHHYIO
reoMeTPHUYECKYI0 (POPMYI0. DTOT KOMILJIEKT MOKET MPUHUMATh (POPMY IUIOTHO CIIOKEHHOTO
U3 3aroToBOK KyOa mim apyroil reomerpudeckod ¢urypel. Iloaeeprate Takoil IJIOTHO
YJIOKEHHBIH KyO Win Apyryio (GopMy JajbHEHIINM OMepauusiM OTBEP>KACHUS MOXET ObITh
BBITOIHO IO CPaBHEHUID C OTBEPXKACHHMEM 3aroTOBOK, pPa3MEIIEHHbIX Ha ONopax Io
OTAEJbHOCTH, C TOYKHU 3PEHUS YAEPKAHHS BJIArH/TIOTEPh CBOMCTB CTPOUTENIbHBIX MAaTEPHATIOB
U yAEpXKaHWs TeIUla 3arOoTOBKAMHM BO BpeMs AAJbHEHIINX ONepaluil OTBepxkaeHus. B-
YEeTBEPThIX, PAHHEE CHSITHE 3arOTOBOK C WX ONOP IO3BOJIAET cOOpaTh MX B KOMILIEKT,
IMPUTOJHBIN [UIs1 TPAHCIIOPTUPOBKH, MOCJIE 3aBEPLIECHUS] OKOHYATEJIBHOTO OTBEPXKIAEHUS, UTO
yCTpaHsieT HeOOXOAMMOCTD B MOCIEAYIOIIEM dTarne 00paboTKU MaTepuaia.

[00105] ITpo4HOCTb YACTUYHO WJIHM TPEABAPUTEIBHO OTBEPIKIEHHBIX 3aTOTOBOK MOXKET ObITh
OXapakTepu3OBaHa JIFOOOW COOTBETCTBYIOINEH BEJUYMHON, TaKOW KaK TMPOYHOCTh Ha
pacTsbkeHue, MPOYHOCTh Ha C)KaTue MIM U TO, W Apyroe. B kauecTBe mnpumepa, He
OrpaHUYMBAKOLIEr0 OOBEM HCHPAIINBAEMONW MPABOBOM OXpaHbl, OIHA MM HECKOJIBKO
3aroTOBOK MOTYT OBITh YACTHYHO HJIH MPEIBAPUTEIBHO OTBEPKACHBI 10 MPOYHOCTH HA CIKATHE
ot okoisio 2000 no okoso 5000 ¢yHT/kB. moiM uau ot okoJio 2400 o okoso 4500 GyHT/KB.
IIONM, U3MepeHHOI ¢ ucnonb3oBanueM ctanaapra ASTM C140. MuHuManbHasi IPOYHOCTb,
no kpaiiHeii mepe, okomo 2000 ¢QyHT/KB. mroiim, SBISIETCS MNPENNOYTHTEIBHON IS
o0ecrieyeHnst 3arOTOBKH JOCTATOYHOM MPOYHOCTBIO, YTOOBI MPOHM3BECTH OOpPabOTKy, MO
CyLIecTBY He mnoBpenuB uzgenue. C Apyrofl CTOPOHBI, YaCTUYHOE WU IpelBapUTENIbHOE
OTBEpXKI€HUE 3aroTOBOK Nl JOCTHXKEHMsI TPOYHOCTH HAa CKaTHe, 3HAuYUTEIbHO
npepbimaromieir S000 ¢GyHT/KB. OrOWM, MOXKET OKa3aTbCsS HEBBITOJAHBIM C TOUKH 3PEHUS
YMEHbIIIEHNs] KOJUYECTBA BOJbL, COJEprKalleiicss B 3arOTOBKE, YTO MOXET IMPensiTCTBOBATH
MIPOBEAEHUIO AOIMOJHUTENbHBIX OMNEpalui MO OTBEPXKIEHUI0 U OrPaHUYMBATh KOHEUYHYIO
NPOYHOCTh HA C)KaTHE OTBEPIKIEHHOTO M3Neus (HarmpuMep, o MeHblIeil mepe okosno 8000

byHT/KB. Ir0¥M).
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[00106] CornacHO HEKOTOPBIM BapHAHTAM OCYINECTBJICHUS W300PETEHHUs, YaCTUYHOE WIIH
IpeBapUTENIbHOE OTBEPKAEHHE 3arOTOBOK BKJIOYAET BBEIEHHE 3arOTOBOK M OAHON WU
HECKOJIbKUX ONOp B KaMepy IpeIBapUTENIbHOIO OTBEPXKIEHHUs, a B Cllyyae 3aroTOBOK,
c(OpMHUPOBAHHBIX W3 I[EMEHTHbI/OETOHHOW KOMITO3ULIMHU, OOecrednBaromell odpa3oBaHue
kapOOHaTa, BO3JEHICTBHE HAa 3arOTOBKU M UX OMOPBI aTMOC(EPHI, CoAepIKalel yIriaeKUCIbId
ras, BO3JlyX WIM UX CMECh, B T€UECHHE 3aJJaHHOrO nepuoaa BpeMeHu. KoHKpeTHbIe ycioBus,
UCIOJIb3yEMBIE B KAMEPE, MOTYT U3MEHATHCS B 3aBUCUMOCTH OT KOHCTPYKLIMU CAaMON KaMephl,
XUMHYECKON MPUPOIbI KOMIIOHEHTOB, 00Pa3yIOIIHX [IEMEHTHBINH/ OETOHHBII COCTAB 3ar0TOBOK,
JKEJTaeMOU CTEeTIeHU MPEeABAPUTEIbHO OTBEPKACHHOW MPOYHOCTHU U T. A. Boobme rosops,
COIJIACHO HEKOTOPBIM IIPUMEpPaM, HE OTPAaHUYUBAIOLINM 00BbEM IMPABOBOI OXPaHBI, IPOLIEAYPA
YaCTUYHOTO WJIU TNpPEeABAPUTEIbHOIO OTBEPXKACHUS MOXKET MPOBOAUTHCS MPU OJHOM WU
HECKOJIbKUX M3 CIEAYIOIIUX pexknmax paboTel: or npumepHo 4°C mo mpumepHo 200°C, ot
npumepHo 50°C mo mpumepHo 130°C mnu ot npumepno 60°C no mpumepno 85°C; Bpems
OTBEpXkKAECHUA OT nmpuMmepHo 60 mMuHyT Ao npumepHo 600 muHyT, OT mpumepHo 60 10
npuMmepHo 360 munHyT, oT nmpumepHo 60 o mpumepHo 300 muHyT, OT mpumepHo 60 no
npuMmepHO 240 munyT, OT nmpumepHo 60 no mpumepno 180 mmHyT, oT mpumepno 60 no
npuMepHO 120 MuHyT Unu ot npuMmepHo 60 10 mpumepHO 90 MUHYT, 1aBJI€HHE OT PUMEPHO
0,01 no npumepno 0,04 GyHTOB Ha KBaAPATHBIN AIOIM, OTHOCHTEJIbHAS BJIAKHOCTH OT OKOJIO
1% no okono 80% u konuentpaims COz ot okoso 1% mo okono 99%.

[00107] CornacHO OIHOMY AONOJHUTEIPHOMY BAPHAHTY OCYIIECTBJICHUS, Onopsl (40) MOryT
OBITh W3TOTOBJIEHBl M3 MPOBOJSINErO MaTephasia, TAKOTO KaK METall, U OMOPbl MOTYT
HarpeBaThCs C MOMOLIBIO MMOAXOAALIEH TEXHOIOTHUH, TAKOM KaK HarpeB C MOMOIIBIO CHCTEMBbI
3IeKTpoobOorpeBa. ITOT AOMOIHUTEIbHBIN HATPEB OTIOP MOXKET MPOUCXOAUTD B TEUEHHE BCETO
BPEMEHM TMpPEABAPUTENIBHOIO OTBEpPXKAEHHs. B TedeHue STOro HarpeBa 3aroTOBKHU
MOJIBEPTatoTCs MPEeABAPUTETIBHOMY OTBEPIKIEHUIO WJIM OMOPbI MOTYT HAarpeBaThCsl TOJNBKO B
TE€YEeHHE 4YacTH OOIIEero BPEMEHH NPEABAPUTEIBHOIO OTBEPKACHUS, HANPHMEP, B TEUEHUE
HAYaJIbHOTO MEPUOJa JTMHEHHOrO HapacTaHus (HanmpuMep, MepBbiil | 4ac mpeaBapUTesIbHOTO
OTBEpKACHMsI). B COOTBETCTBMM C 3TUM JOMNOJHHUTEJIBHBIM BaPHAHTOM OCYIIECTBIICHUS
n300peTeHNs] BO3MOJKHOCTD TIOBBIIIEHHs Temreparypbl 3arotoBok (10) obecneumBaercs 3a
cueT Harpesa orop (40), KOHTAKTHPYIOLINX C HUMH.

[00108] [lononHUTENbHBIE HEOOsI3aTENIbHBIE W HEOTPAHUYUBAIOIINE TPUHIUIBI MPOILEcca
YaCTUYHOTO WJIM MPEIBAPUTENLHOIO OTBEPKAEHMS AJIl OJHOM MM HECKOJBKHUX 3arOTOBOK U

UX OMOP MOTYT BKJIFOUATh B Ce€0sl OMH MIIH HECKOJIBKO:
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[00109] (1) Pacxon yriieKHCIIOro rasa depe3 Kamepy MpelBapUTEIbHOTO OTBEPIKIEHUS: OT
okoJio 1 1o okosio 250 nutpoB B MUHYTY (JI/MuH), OT okoJio 10 o okosio 125 n/MuH umu ot
okouio 40 1o okojio 80 J1/MuH;

[00110] (2) Temneparypa raza CO; Ha BXoAe B Kamepy IMpPEIBAPUTENILHOTO OTBEPIKISHHS
coctaBiisieT: oT 0koJ10 4°C 1o oko0 225°C unu ot okosio 90°C no okojo 100°C;

[00111] (3) TemnepaTypa HenpepbIBHOH pabOThEI KaMepbl MPEABAPUTENLHOTO OTBEPIKISHHS
coctaBiisieT: oT okoyio 4°C mo okojo 200°C, ot okono 50°C mo okoso 130°C wim oT 0KOJIO
60°C mo okouo 85°C;

[00112] (4) [{aBneHue B KaMepe MPEABAPUTEIHLHOIO OTBEPKACHUS COCTABIIsAET: OT okouo 0,05
110 0koJ10 1,0 mr0iiMOB BOASIHOTO ¢TOJ10a, OT 0K0JI10 0,3 10 0k0J10 0,7 MF0HMOB BOASHOTO CTOJI0a
uiau ot okoso 0,4 1o okojo 0,5 QrIMOB BOISHOTO CTOJIOA;

[00113] (5) Bpemst noctikenus S0°C B kamepe NpeaBapUTEIbHOIO OTBEPKACHUS: IPUMEPHO
10 1 4, unu oxono 20 MUHYT WJIK MEHBLIE,

[00114] (6) Bpems noctmkenust 70°C B kamepe NpeABAPUTENLHOTO OTBEPIKACHUS . TPHUMEPHO
10 3 4, uau okosio 90 MUHYT, UM MEHBLIE,

[00115] (7) Bpemsi nocTukeHHsi OTHOCUTENIBHON BJIAXKHOCTH Bo3ayxa ot 30 no 40% (RH) B
KaMepe MpeBapUTENIbHOIO OTBEPIKACHUS COCTABJISIET: MPUMEPHO A0 1 4, nnu okono 30 MUHYT,
WJIM MEHbLIE,

[00116] (8) Bpems poctiwkeHuss 10%  OTHOCUTENBHOW BJIAKHOCTH B  Kamepe
MPEABAPUTENIBHOTO OTBEPKICHUSI COCTaBJISIET. OKOJIO 90 MUHYT, WM OKOJIO 60 MHUHYT, WJIH
MEHBIIIE;

[00117] (9) Bpemst noctukeHust 5% OTHOCUTENBHOM BJIQYKHOCTH B KaMepe MPEABAPUTETHHOTO
OTBEP KAEHUSI COCTABIISIET: OKOJIO 2,5 4acoB, MJIM OKOJIO 2 YacOB, UJIH MEHBbIIE;

[00118] (10) Ocrarounas Boma (OCTArOLIAsACA B KaMHSX Ui MOLICHHS B KOHLIE MPOLIECCa
YaCTUYHOTO WJIM TIPEABAPUTENHBHOIO OTBEPIXKIEHHs]) B BECOBOM IPOLIEHTE OT MaccChl
OTJEJIbHOIO KaMHS JJIs1 MOIIEHUS: OKOJIO OT 0k0J10 0,5% 1o okojio 3%, oT okojio 1% [0 okono
2.5% wuu ot okouso 1,2% no oxono 1,6%; u

[00119] (11) ITpouHocTs Ha cxkaTHE (M3MepsieTcs ¢ ucnoib3oBanueM crannapra ASTM C140)
KaMHEHN B KOHLIE YaCTUYHOIO UJIU NPEIBAPUTEIBHOIO OTBEPKAEHU: OT 0koso 1500 no okoino
8000 ¢yHTOB Ha KBampaTHBIA ArOHM, mpudmusutensHo 10 2000 no npubmmsurensro S000
(yHTOB Ha KBaJpaTHBIA AO¥M, Hiu 0Koso oT 2500 no okono 3500 ¢pyHTOB Ha KBaIpaTHBINA
THOVM.

[00120] KoHnkpeTHOE YCTPOMCTBO CaMOW Kamepbl YaCTUYHOIO WM NPEIBAPUTEIBHOIO

OTBCPXKACHUSA HE ABJISCTCA 0COOEHHO OrpaHUYC€HHBIM, €CJIM OHa crocobHa 00eCIeYuTh
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COOTBETCTBYIOLIHE YCIOBUS YACTUYHOTO HITH NIPEBAPUTEITBHOTO OTBEPIKIEHHS IJIs1 3arOTOBOK
U UX OTOp.

[00121] CornacHO OIHOMY TOSICHSIOIIEMY M HEOTPAaHHYHBAKOIIEMY OOBEM MpaB MPUMEPY,
YacTUYHOE WM TnpensapurenpHoe oteepkaerne (100) wmoxker ObiTh  obOecneueHo
KOMIIOHEHTAMH M KOHCTPYKTHBHBIMH OCOOEHHOCTSIMH, CXEMAaTH4YeCKH W B IEJIOM
NPOMILTIOCTPUPOBaHHBIMU Ha ¢ur. 4. Kak moka3aHo Ha (ur., yCTpOHCTBO YaCTUYHOTO WIIU
npeaBapuTenpbHoro orsepxkaeHus (100) MokeT BKIHOYATh Kamepy MpPeIBapUTENbHOTO
oteepxxaenus (120). Kamepa npensapurensHoro orsepxkaeHus (120) Moxer uMeTh JIOOYIO
NOAXOAALIYI0 (POPMY WM pa3Mepbl U MOKET OBITh BBINOJIHEHA M3 JIEOOOr0 MOAXOJSIIEro
marepuasa. CoOriacHo HEKOTOPbIM IpHMepaM Oe3 OorpaHudeHuss o0beMa mpaB, KaMepa
npeaBapuTenpbHoro oreepkaeHus (120) MokeT ObITh BBINOJNHEHA U3 TBEPAOrO Marepuala,
TAKOrO KakK MeTajll, KepaMHKa WM IUIACTHK. B YacTHBIX Ciy4asx BBINOJIHEHHUS Kamepa
npenBaputenbHoro oreepkaeHus (120) MoskeT ObITh BBINOJHEHA W3 METALIHYECKOTO
MarepHalia, Takoro kak amoMuHuil. CorjlacHO JOMOJHUTENBHBIM BAPHAHTaM OCYIIECTBIICHHUs
n300peTeHus, Kamepa NpPEeIBAPUTEBHOIO OTBEPXKIEHHsS MOXKeT ObITh BBINOJHEHAa U3
Marepuana, 00Ja1a0ero H30IALUOHHBIMUA CBOMCTBAMH, YTOOBI YJIYUILIUTD YAEP KaHHE TeIUIa
B Hell. B kauecTBe anbTepHATHBBI Kamepa NPEIBAPUTEIBHOIO OTBEPIKACHUS MOXKET OBITh
BBIOJIHEHA W3 METAJUTMUECKOTr0 MaTepHaja, TaKoro KakK ATFOMUHHMNA, U JOTIOJHUTENBHO
COZEpKAaTh elle U3OJILUOHHBIN MaTepra. B COOTBETCTBHUM C JOMOJHUTEIBHBIM BAPHAHTOM
OCYILECTBJIEHHs] M300peTEHHsT Kamepa MpeaBapuTesibHoro oteepxaeHus (120) moxer ObITh
BBIMIOJIHEHA ©3 THOKOro warepuana. [ WOkWil MaTepuas MOKET MPUHUMATH JIFOOYIO
MOIXOAALIYIO (POPMY, HO IPEATIOYTUTENILHO 00JIaIaeT HEKOTOPOH CTETEHBIO TEPMOCTOHKOCTH
U, TIO MeHbIIEH Mepe, COMPOTHUBISETCS TNPOHUKHOBEHHWIO B MaTepHaj Tra3000pa3HbIX
pEareHToB, COAEPIKALIUXCS BO BHYTPEHHEH YaCTH KaMepbl MPEIBAPUTEIbHOTO OTBEPIKACHHUS
(120). CormacHo OmHOMY TIpUMEPY BBINOJHEHUS W300peTeHusi, TuOKas Kamepa
npeaBapuTenpsHOro orsepikaeHus (120) moxer ObITh chopMHUpOBaHA U3 TKAHOTO MaTepHala,
nokpeitoro nonumepoM. Kamepa npensapurensHoro orsepskaerus (120), kak Obl oHa HU ObL1a
copmHpoBaHa, UMEET MOJYK BHYTPEHHIOK IOJIOCTb C 3aJaHHBIM BHYTPEHHHM OOBEMOM
KaMepbl, kak rmoka3aHo Ha CV Ha ¢ur. 4.

[00122] Kak moxka3zano nanee Ha ¢ur. 4, 3aroroBku (10) BMecTe ¢ ux omopamu (40)
MOMEIIAIOTCS] BHYTPb KAMEPhI peiBapuTeabHOro oreepskaenus (120), a nBepua uiu TopLeBast
KpbIIIKa (HE MOKa3aHbl) UCTIONB3YIOTCS AJsl repMeTn3anuu 3arotoBok (10) m ux omop (40)
BHYTPU KaMepbl MPEABAPUTEIBPHOIO OTBEPKACHUS TaKHUM 00pa3oM, 4TOObI MOKHO OBLIO

KOHTPOJIMPOBATh  YCIIOBHS PEXKHMOB pabOThl BHYTPH KaMepbl MPEIBAPUTENLHOTO
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oTBepkaeHus. [IpuMepHbIe YCIOBUS KaMmephl MPENBAPUTENIBHOIO OTBEPIKACHUS MOAPOOHO
OTHCaHbI BhIIIE. B COOTBETCTBUM ¢ HEKOTOPBIMHU acriekTamMu omnopHas cucrema (130), Takas
KaK CTEeJUIAKW/CTEJUTAXKH, MOKET OBbITh IOMOJIHUTENIBHO MPEAYCMOTPEHAa BHYTPH KaMephbl
npenBapuTeNbHOro orBepxkaeHus (120) s pa3MeneHus U paciooxkeHus 3arotroBok (10) u
ux ornop (40) BO BpeMst YaCTUYHOT'O UJIH MIPEIBAPUTEIBHOTO OTBEPIKISHHUS.

[00123] Kamepa mnpensapurensHoro otsepxkaeHus (120) MokeT ObITh JOMOJHHUTENBHO
CHa0»eHa MOAXOsIIeH CHCTEMON LIUPKYJIILIUK Ta3a Uit o0ecIiedeHns ra30BOM Cpebl BHYTPU
KaMepbl TPEIBAPUTENbHOTO OTBepkaeHus. IIpu HCHONb30BaHUM Ui YaCTUYHOTO WU
NPEABAPUTENBHOIO OTBEPIKIEHUS LIEMEHTHOM/OETOHHONW KOMIO3HMIMH, OOecreunBaromei
oOpa3oBanmne kapOoHaTa, ycTpoiicTBO (120) BKIIIOYAET COOTBETCTBYIOLINE KOHCTPYKTUBHBIE
snemeHTbl 1uia BBeneHuss COz BO BHYTPEHHIOIO 4YacTh KaMmephbl IPEIBAPUTEIBHOTO
oTBepxaeHHs. Takue KOHCTPYKTUBHbIE SJIEMEHTBI MOTYT BKJIFOYATh Ia30BITyCKHbIE MATPYOKH
(140) u razoBbinyckHbie maTpyOku (150), kak nokazano nanee Ha ¢ur. 4. Cienyer mnoHUMATh,
YTO KaK pAacCHOJOXKEHHe, TaK W KOJHYECTBO Ta30BIYCKHbIX narpyOkos (140) w/mnm
ra30BBINYCKHBIX MaTpyOKoB (150) MOTyT BapbUpOBATHCS B 3aBUCHMOCTH OT pa3Mepa KaMepbl
NPEABAPUTENLHOIO OTBEPIKIEHUS, )KEJIAeMbIX CKOPOCTe! MoToKa U T. 1. COrjacHO HEKOTOPhIM
npumMepam 0e3 orpaHudeHus oObeMa Mpas, Kamepa MpeaBapuTeabHoro orsepskaeHus (120)
umeer 1-16, 1-12, 1-8 unmu 1-4 rasoBnyckHbix matpyOkoB (140). CornacHo najbHEWUIINM
WITFOCTPATHBHBIM BapUAaHTAM OCYIIECTBIIEHHsI, ra30BMyCcKHbIe maTpyoku (140) moryt ObITh
pacroyio’keHbl  JOOBIM — MOAXOAsmuM  oOpasom. Hampumep, OOWH WM  HECKOJBKO
ra3oBHyCKHbIX NAaTPyOKOB (140) MOTYT OBITh PACTIOJIOKEHBI B MECTE, PACTIOJIOKEHHBIM PSIIOM
C THOM Kamephbl npeaBaputesibHoro orsep:xaeHus (120). DTo pacmonokeHne MOKET UMETh
NPEUMYIIEeCTBA, MOCKOIBbKY ra3, BBOAMMBIN depe3 ra3oBmyckHye natpyOku (140), moxer
HarpeBaTbCsi. Korma Harperelii ra3 momagaer BHYTPb KaMmepbl MPEIBAPUTENIBHOTO
orBepkaenust (120), OH UMeeT TeHOEHUHUIO TMOAHUMAThCS BEPTHKAJIBHO K BEPXHEW HaCTH
KaMepbl TPEABAPUTENILHOTO OTBEPXKIEHUS W, TaKUM OOpa3oM, €CTEeCTBEHHBIM O0pa3om
pacripocTpaHsThes B 3arotoBkd (10), pacmosoKeHHble BHYTPH KaMepbl NMPEABAPUTEIHBHOTO
oTBepkAeHHUs. HarpeTblii ra3 ecTeCTBEHHbIM O00pa3oM IMepeMeInaeTcsi K OIHOMY WU
HECKOJIbKUM Ta30BBINMYCKHBIM maTpyOkam (150), koTopble MOryT OBITH OMOJHUTENBHO
NPEAYCMOTPEHbI B MECTE, PpACIOJOXEHHOM PSIOM C BEpPXHEH YacThlO KaMephl
npeaBapuTenbHOro orsepkaeHus (120).

[00124] CornacHo ele OMHOMY BapHaHTy OCYIIECTBIICHUS, KaK MOKa3aHO Ha Qur. 5, kamepa
npeaBapuTenbHOro oreepkaeHust (120) u npeaMeTsl, 3arpyKeHHbIE B Hee 11 YaCTUIHOTO WITH

NPEABAPUTENLHOIO OTBEPIKIEHHSI, MOTYT OBITh CKOHCTPYMPOBAHbI TAaKUM OOpPa3oM, UTOOBI
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BHyTpeHHui oobeM (CV) kameps! (160) mpensapurensHoro orseprxkaeHus (120) Obu1 JUIIb
HeMHOro Oouble obmiero oobema 3arotoBok U ux omop (SV), 3arpykeHHbIX B Hee, Kak
CXEeMaTHYeCKH MOKa3aHo Ha ¢ur. Tak, HanpuMep, KaMepa MPeABapUTENbHOIO OTBEPIKACHHUS
(120) moxer OBITH CKOHCTPYMpPOBaHAa TakUM 00pa3oM, 4YTOOBI OHAa HMeNla OTHOLICHHE
BHyTpeHHero oorema kamepsl (CV) k o6bemy 3arorosku/onops! (SV) npumepso ot 1,05 no
npumepno 1,15, Takast KOHCTpyKuMs KaMepbl IpenBapuTeIbHOro otBepxkaeHus (120)
no3BossieT Oonee 3pHEeKTUBHO KOHTPOJIUPOBATh €€ PEXKUMBI pabOThL. ITO, B CBOKO OUYepelb,
o0ecrieunBaeT BO3MOXKHOCTb Oojiee OBICTPOrO JOCTHXKEHHUS ONTHUMANbHBIX  YCJIOBUH
OTBEP)KACHUA U 3aBepIIEHHs] OOIIero YacTHYHOIO WM IPEIBaPUTENBHOrO mpolecca
OTBEp>KAEeHU 3a Oosiee KOPOTKHUIT epHOJ] BPEMEHH 0 CPABHEHHUIO C KaMepaMH, UMEIOIINMHU
KOHCTPYKLHUIO C MeHblIeH 3 PEeKTUBHOCTHIO.

[00125] Ilocne 3aBepiieHHs] ImpoLecca YaCTUYHOTO WM MPEABAPUTEIBHOIO OTBEPXKACHUS
3arotoBkH (10) u ux onopsl (40) yRasiroTCs U3 KaMephl MPEIBAPUTEIBHOTO OTBEPIKACHUS, a
3arotoBku (10) caumaroTcs ¢ onop (40). 3arorosku (10) MoryT ObITh CHATHI ¢ onop (40) mibo
BPY4YHYIO, JHOO € TOMOINBK JIFOOOTr0 MOAXOASILIEr0 YCTPOHCTBA WM OOOpPYIOBAHMS.
CornacHo HEKOTOpPBIM MpuMepam, 3arotoBkH (10) MoryT ObITh CHATBI ¢ onop (40) C TOMOIIBIO
OOBIYHOTO aBTOMATHYECKOTO YKJIQAUMKA I'PY30B Ha MaJUIEThI (He Moka3aHa), a 3arotoBku (10)
pa3MelleHbl B 3aJaHHONW FeOMETPUUECKOl Gopme, Takoil Kak KyO. DTOT mpuMep, KOHEYHO,
MOKa3aTeJIeH, TaK KaK BO3MOXKHO JIF000€ KOJIHMUYECTBO MOAXOMASIINX FeOMEeTpHUecKuX Gopm, ¢
MOMOIIBIO WK 0€3 MOMOIIM MEXaHHYECKOro yCTPOWCTBa uim obopynoBanus. Iloaxopsime
reoMerpuueckiue (opMbl, 00pasOBaHHBIE W3BJIEYEHHBIMU 3arotoBkamu (10), wmoryT
NPEACTaBISTh CHEAYIOLIHe. KyO, MUpaMHUay, KOHYC, TPEXMEPHbIH YCEYEeHHBIH KOHYC,
LWIMHADP, TPEXMEPHbIH MATHYTOJbHHUK, TPEXMEPHBIA IIECTHYTOJbHUK, TPEXMEpPHBIH
CEeMUYTOJIbHUK, TPEXMEPHBINA BOCBMUYTOJIbHUK MM TPEXMEPHbIH NeBITUYTONbHUK. COracHO
HEKOTOPBIM YaCTHBIM BapHAHTAM H300PETEeHHUS, KOJIMIECTBO 3aroToBokK (10), MOMy4eHHBIX IPU
OHOM YaCTUYHOM WJIM MPEIBAPUTEIBHOM MPOLIECCE OTBEPIKAEHHUSI, SBISIETCS JOCTATOYHBIM
st HOPMHUPOBAHKS OJHOW HMJIM HECKOJBKUX BBILICYTIOMSIHYTBIX reoMeTpudeckux ¢opm. B
Ka4ecTBE BapHUaHTa OCyluecTBieHUs1 3aroToBkH (10) MOTyT OBITH MOJYYEHBI B Pe3yJbTaTe
HECKOJIbKUX YAaCTUYHBIX WJIM MpPEIBAPUTENIbHBIX TPYIMIOBBIX OMEpaLUil OTBEPIKACHHS,
coOpaHbl U UCTIOJIB30BAHBI 1151 (POPMHUPOBAHUS OJHON HFITH HECKOJIBKHUX U3 BBIIEYTTOMSHY ThIX
reomerpuuecknx ¢Quryp. Ilpeamonaraercs, 4YTO B pamMKax MPHHLUIOB HACTOSIIErO
n3o0pereHust  000€  MOAXOAAIIEe KOJMYECTBO YACTHUYHO WM IPEABAPUTEIBHO
OTBEPKAEHHBIX 3aroToBOK (10) MokeT ObITh COOpPaHO M MCIIONB30BAHO AJsT (POPMHUPOBAHUS

OI[HOfI UM  HECKOJIbKUX W3 BbILICYINIOMAHYTBIX TCOMETPUYCCKUX (I)I/Il"yp CornacHo
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WITFOCTPATHBHBIM U HEOTPAaHUYHBAOIIUM 00beM npas npuMepam, 480 wmu Oonee, min 540
wi OoJjiee 3aroTOBOK MOTYT ObITb coOpaHbl Ui (OPMHPOBAHUS BBIEYITOMSIHYTON
reoMeTpuyeckoll (Urypsl, KOTOpas 3aTeM TIIOABEPraeTrcs NaJbHEHIINM ONepanusM
OTBEPKIACHHUsI, KaK €QuHas CTPYKTypa. B COOTBETCTBMM C MOMOJHUTEIBbHBIMU YaCTHBIMU
CJIy4asiMH 3arOTOBKH MOTYT OBITh KAMHSIMU JUJIs1 MOIIEHHS, & COBOKYITHOCTB 3aTOTOBOK MOXKET
00pa3oBbIBaTh Ky0O 13 OpyCcUaTKH.

Xapaxkmepucmuru Kamepst OMeepIHcOeHUs U MEeXHONL0ZUHECKO20 npoyecca

[00126] CoBOKYIHOCTB IPEABAPUTENBHO OTBEPIKIEHHBIX 3ar0OTOBOK, COOPAHHBIX B OJIHY WJIH
HECKOJIBKO U3  BBIIEYNOMSHYTBIX TI€OMETpHYeCKHX (uryp, 3areM MOxeT ObITb
JOTOJIHUTENIbHO OTBEP)KJEHa BMECTE B BHIE OJHOW MM HECKOJbKHX YHH(PULHPOBAHHBIX
crpykryp. Onun Takoi komruiekT (170) cxemaTHuecky NpOMJUTIOCTPUPOBAH Ha (ur. 6 B BUze
TpexMepHOro KyOa, pacrojioKeHHOro Ha aomnojHuTeabHOH mmiatdopme (180), Takoit Kak
noanoH. Kak yxe ynomunanoch paHee, st (GOPMHPOBAHUS TaKOH KOH(QUIYypamMyd MOKHO
UCIIOJIB30BATh JII000€ MOAXOSIIEe KOJHYECTBO NPEABAPUTEIBHO OTBEPIKICHHBIX 3arOTOBOK.
ITpumepsr Oe3 orpanuueHuii odbema mpas BkIO4aOT 480 uiam Oojee NpeaBAPUTENBHO
OTBEP KACHHBIX 3arOTOBOK, Witk 540 miu OoJjiee mpeaBapuTesIbHO OTBEPIKICHHBIX 3arOTOBOK.
[00127] OcHoBHBIM KpuTepreM pa3pabOTKH COOTBETCTBYIOLIETO CHocoda OTBEPKIACHUS
SBJIIETCSI TO, YTO OH OOeCHeuuBaeT NPEABAPUTENILHO OTBEPIKACHHBIE 3arOTOBKU C
TpeOyeMbIMU MPOYHOCTHBIMH XaPaKTEPUCTUKAMHU MO 3aBEPIIEHUH CTAIHH OTBEPIKICHUS.
[IpoYHOCTH ~ OTBEpPXKIEHHBIX  U3JENMHA  MOXET ObITh  OXapakTepu3OoBaHa  JIHOOOM
COOTBETCTBYIOIIEHN BEIMYMHON, TAKOW KaK MPOYHOCTb HA PACTSKEHHE, IPOYHOCTh HA CHKATUE
WIH U TO, ¥ Apyroe. B kadecTe npumepa Oe3 orpaHnueHmi 00beMa MpaB OAHO UM HECKOJIBKO
OTBEPKACHHBIX U3MEUH MOTYT OBITh OTBEPIKIEHBI IO MPOYHOCTH HA CKaTHe OT 0kojo 8000
1o okojo 17000 ¢yHTOB Ha KBaapaTHbIH mroiM, oT okojo 9000 mo 15000 ¢yHTOB Ha
KBaJpaTHBIHA JOWM WMJH, IO KpaliHei Mepe, oT okojo 9200 ¢yHTOB Ha KBaJpaTHBINA AIOWM,
u3MepeHHol ¢ ucnonb3oBaHueM crtaHaapra ASTM C140. MunumanbHash MPOYHOCTH IO
MeHbei Mmepe okosio 8000 GyHTOB Ha KBaAPATHBIN JIOWUM SIBISIETCS MPEANOYTUTENBHON ISt
o0ecrieueHnst OTBEPIKIEHHOTO U3AEIHs TOCTATOYHON MPOYHOCTBIO, YTOOBI COOTBETCTBOBATH
ONpEENeHHBIM OTPACIEBbIM CTAHAAPTAM, UCIOIB3YEMbIM NIPU KOHKPETHOM NPUMEHEHHUH IO
HA3HAYECHHUIO OTBEP:KIECHHOIO WM3AENHs, TAKUM KaK KaMEHb AJI1 MOIUEHHUs, IUIUTHI U TOMY
nono6Hoe. OTBepikaeHne 1O TaKOH CTENeHH, KOTopas 00ecneunBaeT 3HaAUEHHUs! IPOYHOCTH,
3HAYUTENBHO MPEBBIIAOINE NIPUHATYIO CTAHAAPTHYI0O MUHUMAIBHYIO MPOYHOCTD, SIBIISIETCS

HEOKOHOMWYHBIM U HCHYKHBIM.
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[00128] B cooTBeTcTBUM € HEKOTOPHIMH YACTHBIMU CIIYYasMHU BBIOJIHEHHUST H300pETEHHS
OTBEPKACHHE 3arOTOBOK, MMEIOLINX OINPEAETICHHYI0 Te€OMETPUYECKYI0 (OpMy, BKIHOYAET
BBeneHne komruiekta (170), mpu HeoOXoauMocTH pacronoskeHHoro Ha miargopme (180), B
KaMepy OTBEpXKAEHHUs, a B CJIy4ae [PEIBAPUTENIbHO OTBEPIKIEHHBIX 3arOTOBOK,
c(OpMHUPOBAHHBIX U3 LEMEHTHOW/OETOHHON KOMMO3UIMH, obecreunBaromeii odpa3oBaHue
kapOOHaTa, BO3EHCTBHE HA 3arOTOBKM aTMOC(EpBI, conepskaliell yrieKUCIblid ra3, BO3IyX
WA UX CMECh, B TEUEHUE 3aJaHHOTO Nepruojia BpeMeH!. KOHKpeTHbIe yCI0BHS, HCIIOIb3yEMbIe
B KaMepe, MOTYT U3MEHSTbCS B 3aBUCUMOCTU OT KOHCTPYKIIMHM CAMOH Kamepbl, XUMHYECKON
NPUPOABI KOMIIOHEHTOB, 00Pa3yIOINUX [IEMEHTHBIN/OETOHHBIM COCTaB 3arOTOBOK, JKEJIaeMON
CTENEeHU NPOYHOCTH U T. 7. COrNacHO HEKOTOPBIM HEOTPAaHUYEHHBIM 00bEM IPaB MPUMEpaM,
NPOILIECC OTBEPKAECHUS MOKET NMPOBOAMUTHCS NMPU OJHOM HIJIM HECKOJBKUX W3 CIETYIOLIMX
pexkxumax: mpumepHo ot okoJio 4°C o oxono 200°C, mpumepno ot 50°C no npumepno 30°C,
npumepHo ot 60°C no mpumepno 95°C, mpumepno ot 88°C mo mpumepHo 95°C; Bpems
OTBEPXKIEHHS OT OKOJIO 6 10 OKOJIO 24 yacoB; nasyieHue ot okojo 0,01 mo oxono 0,04 pyHTOB
Ha KBaJpaTHBIA IIOWM, OTHOCHTEbHAs BJIAXHOCTb OT okoio 1% no oxomo 80% wu
koH1eHTpauus COz ot okoso 1% no okono 99%.

[00129] [dononmHuTenbHble HEeOOsI3aTeNbHbIE U HEOTPAHUYHBAIOIINE OOBEM MpPaB PEKHMBI
OTBEP>KACHHMS ISl TPOU3BOJICTBA OTBEPIKACHHBIX M3AEHI MOTYT BKIFOYATh B C€0sl ONMH WU
HECKOJIBKO CIIETYIOLIHX

[00130] (1) Pacxonm yriieKHCIIOro ra3a B Kamepe OTBEp:KIOEHUs: OT okoyio 1 mo okono 250
JUTPOB B MUHYTY (JI/MHH), OT 0kojio 10 1o okosno 125 n/mun mnum ot okoso 50 no okoso 80
JI/MUH;

[00131] (2) remmniepaTypa raza CO2 Ha BXOe B KaMepy OTBEpKAEHUs: OT 0KoJio 4°C 10 0K0JIo
225°C, ot okoj0 90°C no oxoso 40°C umu ot okoso 110°C go okogo 20°C;

[00132] (3) TemnepaTypa HenpepbIBHOH padOThI KAMEPBI OTBEPIKIEHHS COCTABJISIET: OT OKOJIO
4°C mo oxono 200°C, ot okoso 50°C mo okono 130°C uau ot okono 88°C no okoio 95°C;
[00133] (4) [aBneHue B kamepe OTBep:KIeHUs cocTaBysieT: oT okojio 0,05 mo okomno 1,0
JIOTIMOB BOASIHOTO ¢TO10a, OT 0Kk0JIO 0,3 10 0koj0 0,7 MFOMMOB BOIASIHOTO CTOJ0a MIJIM OKOJIO
0,5 nrHMOB BOASHOI'O CTOJIOA;

[00134] (5) Bpems noctmwxenus S0°C B kamepe OTBEPKIEHUSI COCTABISIET: MPUMEPHO 10 2
4acoB, WK OKOJIO 60 MUHYT, WJIM MEHBLIE,

[00135] (6) Bpewmst noctiskenust 75 °C B kaMepe OTBEPKASHHSI COCTABJISIET. IPUMEPHO A0 5

4acoB, WK OKOJIO 150 MUHYT, WJIK MEHBLIE,
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[00136] (7) Bpems noctmxenus 95 °C B kamepe OTBEP>KACHHS COCTABJISIET: TpUMepHO 110 10
4acoB, WIN OKOJIO 4 4acOB, WJIN MEHbIIIE;

[00137] (8) Bpemst nocTHKEeHUSI OTHOCUTENIHON BIIAKHOCTH BO3[[yXa B KAMEPE OTBEP KIEHHSI
ot 30 o 40% cocTaBisieT: MPUMEPHO 10 4 4acoB, WK OKOJIO 30 MUHYT, WJIM MEHBIIE;
[00138] (9) Bpems moctmwxkenuss 10% OTHOCHUTENBHON BJIAXKHOCTH B KaMmepe OTBEPIKISHHS
COCTAaBJISIET: MPUMEPHO A0 6 4acoB, Ui okoyio 100 MUHYT, UK MEHBLIE,

[00139] (10) Bpems noctmwkeHust 5% OTHOCHUTENBHON BJIAXKHOCTH B KaMepe OTBEPIKISHHS
COCTABJISIET: IPUMEPHO A0 2,5 4, WM OKOJIO 2 Y, WJIM MEHBLIE,

[00140] (11) Ocrarounas Boma (OcTarowiasicss B KaMHE Ui MOIIEHUS WM OETOHE B KOHIIE
npoliecca OTBEPIKIEHUS) B MACCOBBIX %o OTIEIBHOIO KaMHs cocTasisieT: oT okoso 0,1% no
0k0J10 2%, ot okoio 0,3% no okono 1,5% unu ot okono 0,2% mo okono 0,9%; u

[00141] (12) IIpouHocTs Ha cxartue (M3MepeHHast ¢ momombio craHaapra ASTM C140)
U3/1eJHi B KOHIIE ITPOLIecca OTBEPKASHHUS COCTABISIET: 0T 0KoJio 8000 o okono 17000 ¢pyHTOB
Ha KBaZPaTHBIN AOUM min OT 0koJio 9000 o okoso 15000 ¢pyHTOB Ha KBaAPATHBIN JIOHM.
[00142] OTBepsxaeHNE KOMIUIEKTA 3arOTOBOK BMECTE KaK €ANHON CTPYKTYpbI (Hanpumep, 170)
o0ecrieunBaeT ONpeneNeHHble BBIIOAbI U IPEUMYINECTBA, KOTOpble HE O0ECHEeYHBAIOTCS
OOBIYHBIMH METOJAMM OTBEPIXKIEHHs, KOTOpble OOBMHO TPOBOISAT BCK  ONEPALHUIO
OTBEPIKIEHUSI HAa 3aroTOBKAX, PACIOJOXKEHHBIX Ha IMOBEPXHOCTH OMOPbl WM IUIUTHI IS
npeccoBanus (Harpumep, 10, 40). Takue npeuMyIeCTBa BKIFOYAIOT, HO HE OIPAHUYHBAKOTCS
um: (1) mpodunp pacmpeneneHus TeMIepaTyp €OMHON CTPYKTYpbl sBiIsieTcsl Oonee
OIHOPOAHBIM IO CPABHEHHUIO C BHYTPEHHEW YacThIO KaMmephbl, 3arpy>K€HHOM 3aroTOBKaMmuy,
YJIO)KEHHBIMH Ha OIOPbI, MPUYEM OMOpPbI NEHCTBYIOT KakK (U3NYECKUE PpA3IETUTENd |
U30JIATOPBI MEKAY PA3IUYHBIMU CIIOSIMH 3ar0TOBOK; (2) MpO(HIIb OTHOCUTEBHON BJIAKHOCTH
€IMHON CTPYKTYpBI SBJsieTCs OoJiee ONHOPONHBIM IO CPABHEHUIO C BHYTPEHHEH YacTbIO
KaMephl, 3arpykeHHONW 3aroTOBKaMH, VYJIOKEHHBIMU Ha OIOpbL, MpPHYEM OIOpbl HU
pAcIIONIO’KEHHBbIE HAa HHUX 3arOTOBKM OoJiee IMOIBEPIKEHbl BIIMSHUIO H3MEHEHHIH COCTaBa
ra30BOr0 IMOTOKA OT YPOBHSI K YPOBHIO U B Pa3JINYHBIX 00JIACTSAX BHYTPEHHEH YaCTH KaMephl,
(3) pacnpenenenne BOASHOTO Mapa BHYTPHU €AMHON CTPYKTYPHI B LIEJIOM MMEET TEHACHLIUIO
ObITh OOJiee ONHOPOOHBIM M YCTOMYHMBBIM K MEPECYIINBAHUIO HAPYKHBIX MOBEPXHOCTEH U
IUIOINAAEH 3aroTOBOK IO CPABHEHHUIO C 3arOTOBKAMH, YJIOKEHHBIMH Ha OTOPBI; U (4) IIIOTHAS
YKJIaJKa 3aroTOBOK IJs1 (POPMUpPOBAHHUS €OMHON CTPYKTYPBI, HMMEIOIIEH ONpeneIeHHY0
reoMeTpuueckyro (Gopmy, obecrneunBaeT MUHUMAIBHYIO pa3sHHULbI MEXIY BHYTPEHHUM
ooremom kamepbl (CV) u o0beMOM KOMITIeKTa 3aroToBoK (SV), 4TO MO3BONISIET MOCTUYH

Oonbiuei 3¢(eKTHBHOCTH U KOHTPOJIMPOBATH PEIKIUM BHYTPEHHEH YaCTH KaMephlI.
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[00143] KoHkpeTHO€ KOHCTPYKTHMBHOE BBIOJHEHHE CAaMON KaMepbl OTBEPKACHUS HeE
O0COOEHHO OrpaHMYEHO, €CJIM OHa CHocOOHa OOECHeYUTbh COOTBETCTBYIOLIHE YCIOBHUS
OTBEP)KACHUS JJs1 KOMIUIEKTa 3aroToBok. CoOriacHO OJHOMY YacTHOMY BapHaHTY
OCYIIECTBIIEHHS] U300PETEHMsI, OTBEPKIAEHNUE MOXKET OBITh BBITIOJIHEHO B TOH JK€ KaMepe, 4To
U TIPOLIECC NPEABAPUTEIBHOTO OTBepKAeHUA. Takum 00pa3oM, kKamMepa OTBEPKACHUS MOXKET
UMETD TO K€ KOHCTPYKTHBHOE BBIITOJIHEHHE K OCOOEHHOCTH, UTO U KamMepa MPeaBapUTEIbHOTO
OTBEP>KACHMS, KaK ONMCAHO PaHee, U MPEeAbIAyIIee ONMICAaHNEe KOHCTPYKTUBHBIX OCOOEHHOCTEN
s Hee Takoe jke. Hampumep, xkamepa OTBEp)KIEHHSI MOXKET UMETh T€ K€ OCOOEHHOCTH U
MOKET OBITh BBINOJIHEHA M3 TEX JK€ MAaTepuajioB, YTO M OIHCaHHAs paHee KaMepa,
CXEeMaTH4YEeCKH NPOWITIOCTPUPOBaHHas Ha Gur. 4. B ctenenu, HeoOXoaUMOMN 1t pa3MeLeH s
KOMIUIEKTa 3aroToBoK (Hanpumep, 170), onopHasi cuctema mim cresiax (130), ucrnonbp3yemblie
st pasMereHust onop (40), MoryT ObITh He BKJIIOUEHBI WIIM yJAJIeHbl U3 BHYTPEHHEH 4acTh
kamepbl (120). Bosee Toro, kak paHee 00CYKIaOCh BBILIE, KaMepa OTBEPKIACHHS MOXKET ObITh
CKOHCTPYHpPOBaHa TaKUM 00pa3om, uToObl ee BHyTpeHHHI 00beM (CV) ObUT JIHIIE HEMHOTO
Oonbie oO0bemMa KOMILIeKTa 3aroToBOK (SV). B ¢Bsi3u ¢ 3TuM, cchitasch Ha QUr. 5, 3JeMeHT
(120) MOKeT OTHOCHTBCS K Kamepe OTBepkaeHHs, a dyeMeHT (160) MOKeT CXeMaTHYeCKH
NPEACTaBIISTh KOMILIEKT 3aroToBok (170) u moOyro momonHuTenpHyo miatdopmy (180).
CornacHoO HEKOTOPBIM BapHUaHTAM OCYLIECTBJICHUS M300pETEeHHs], OTHOLICHHE BHYTPEHHErO
oobema kamepsl oTBepskaeHus (120) k 00beMy komIutekTa 3arotoBok, i CV/SV, cocrasser
or okojo 1,05 nmo okonmo 1,15, Kak yke ONHMCBHIBAJIOCH paHee, MUHUMM3ALUS 3TOrO
COOTHOIIEHUs] TO3BOJsIeT Jydme ©u 3(p(eKTHBHEE KOHTPOJIHMPOBATH PEXUM B Kamepe
oteepkaenus (120).

[00144] Kak oTtoOpaxeno Ha ¢ur. 7, COrIacHO HEKOTOPBIM AJbTEPHATUBHBIM BapHAHTAM
ocyiecTBieHnst u3o0perenus: kamepa (120) Moxer ObITh YBEIMYEHA HITH CIIPOSKTHPOBAHA C
JOCTATOYHBIM OOBEMOM JIJIsl pa3MeLIeHHs] MHOKECTBa KOMILIEKTOB 3arotoBok (170A, 170B,
170C). Kaxnpiit komriekT 3arotoBok (170A-C) moxker ObITh CHa0XE€H KOHCTPYKTHBHBIM
3JIEMEHTOM /ISl IPUAAHUS €My MTOJBIKHOCTH BHYTPH Kamepsl (120). J{ist 5Toro MoxkeT ObITh
NpPeayCMOTpPEH 000l moaxonsdmme TeXxHu4eckoe cpenctBo. COrjlacHO OJHOMY MPUMEDY,
penbebl (135) MoryT ObITh yit0skeHbI BIOJb oauHbI (145) kamepsr (120), a miatdopmst (180)
cHabsxeHbl kojiecamu (155), koTopsie 00ecreunBarOT BO3MOKHOCTh YCTAHOBKH UX HA PENTbCHI
(135) u nmepenBrkeHUs MO HUM Tak, 4To r1atgopmel (180) u komriekTs! ¢ 3aroroBkamu (170)
MOMIM TepeMerarbes o penbcam (135) BHyTpu kameps! (120) oT ogHOrO KOHIA KaMepsl K
apyromy. Ilo BosmokHocTu cocennue muatdopmsl (180)/kommuextsr 3arotoBok (170)

pacIoNokeHbl OJIM3KO APYT OT Ipyra U, BO3MOXKHO, COeOUHEHbI Apyr ¢ apyrom (165), kak
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BaroHsl noe3zaa. Takoe OJM3KOe pacroNokeHne MUHUMHU3HPYET PA3HULY MEXIY BHYTPEHHUM
oobsemoM kamepsl (CV) u obmum obbremoMm obpasua riatdopm (180)/komMIuiekra 3aroToBoK
(170) (SV).

[00145] B cooTBeTCTBHM € HEKOTOPHIMH BapHAaHTAMH OCYINECTBJICHUS H300PETEHHs
OTBEP>KAEHHNE MOXKET ObITh BHIMOJIHEHO B OTAEIBHON KaMepe, OTIMYHON OT KaMep I CTaiuu
YaCTUYHOTO WJIM TPEIBAPUTENbHOrO OoTBepikiaeHus. [lamee OyayT omucaHbl HEKOTOPHIE
JOTIOJIHUTENbHbIE KOHCTPYKTUBHBIE OCOOEHHOCTHM KaMep OTBEPXKAEHUS U YCIOBHUSA
SKCIUTyaTallly B COOTBETCTBHHU C aCMIEKTAMH HACTOSIIEr0 H300pETEHUS.

BeprukanpHas npsimorounasi cau3y Beepx kamepa (VBUF) U TexHUYECcKUe XapaKTepUCTUKHA

noponecca OTBEPKACHUA

[00146] Kax Ob110 OnucaHo paHee W OKa3aHo Ha (ur. 4, OMH WM HECKOJIBKO ra30BITy CKHBIX
natpyokoB (140) moryT ObITh MpeayCcMOTpeHbl B OOKOBOWM(OOKOBBIX) 4YacTU Kamepbl. B
Ka4eCcTBe aJbTEePHATHBBI KaMepa OTBEPKAEHHsI CKOHCTPYHPOBAaHA TaKUM OOpa3OM, YTO OHA
UMeeT MPOHUIAEMbIH 3J€MEHT B HWKHEHW 4YacTU WMJIM TOJy KaMepbl, KOTOPbIH IO3BOJISET
HAarpeToMy ra3oo0pa3HoMy peareHTy (Hampumep, coxepxkamemy raz CQO;) moctymath B
KOMIUIEKT 3arOTOBOK OT €ro HIKHEH YacTH, M HarpeThblii ra3000pa3Hblil peareHT MPOXOAUT
BBEPX CKBO3b MOpPbI 3aroToBoK. Ha ¢ur. 8 mokasaH 4acTHbII Cilydail TAKOTO PACIONOKEHHSI.
Kak orobpasxkeno, ycrpoiicto (200) BrirodaeT kamepy (210), mokazaHHYO Ha U300paskeHUH
B pa3o0paHHOM H30METPUYECKOM BHIE, KOTOpas BKJIIOYAET B ce0sl MO WM HIDKHIOK
noBepxHOCTh (220). Ilponunaemsrii snement (230) mpeayCMOTpPEH B MONY WM HIDKHEH
nosepxHoctH (220) xameps (210). ITpornnaemsiii 31emeHT (230) MOkeT ObITh U3TOTOBJICH U3
Jr000r0 MOAXOAALIET0 MaTepUaia U MMETh JII00YI0 moaxoasmyo ¢opmy. CoriaacHo oqHOMY
NPUMEpPY OCYIIECTBIEHHS] M300peTeHUs], MPOHUIaeMblii 3JeMeHT (230) BBINOJIHEH B BHJE
crampHON pemetku. Kak mnokasano Ha ¢ur. 8, ra3oo0pasHblii peareHT, TakoW Kak
razoobpasubii CO» wmu cmech Bo3nyxa wim apyroro rasa u CO,, BBoOguTCs 4Yepes
npoHHnaemMbii 3nemenT (230) u moctynaer BBepx uepe3 miardopmy (180) u yepe3 KOMIUIEKT
3arotoBok (170), kak moka3aHo cTpenkamu, oroOpakeHHbIMH Ha ¢ur. 8. [To mepe Toro, kak
HArpeThlii ra3 MOCTYMAaeT BBEPX, OH HEMHOTO OXJAKAAETCs, MPOHUKAs 4epe3 KOMILIEKT
3aroTOBOK, TAKUM 00pa3oM 00ecreqnBaeTCs TEIUIOBOM IPAIUEHT in Situ, TAK 4YTO XUMHUYECKHUI
peareHTHbIH ra3 Teder M3 Oojiee ropsumx obnacred (TO ecTh CHH3Y) B BepXHHE Oonee
XOJOAHBIE 30HBL. Takum oOpas3oMm, B kamepe (210) BO3MOXKHBI ObICTpBIE PEKUMBI HArpeBa.
Kamepa (210) moxer BKIFOYAaTh B ceOsl OJUH MM HECKOJIBKO Ta30BBINTYCKHBIX MaTPyOKOB B

cBoel BepxHel yactu (Hanpumep, dur. 4, (150)).
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[00147] Kamepa (210) Taxke MOeT OBITh CKOHCTPYMPOBAaHA TaK, YTOObI MMETh JIHIIb
HeMHOro Oonbiuii BHyTpeHHnH 00beM (CV), uem oObem komrutekta 3arotoBok (170) u ero
omopel  (180), pacnonoxkeHHeix B Hell (SV). 3Ota 0COOEHHOCTH CXEMaTHYECKU
npomumocTpupoBaa Ha ¢ur. 5. Takum 00pa3oM, B COOTBETCTBUH C 3TUM BapHAHTOM
ocymecTieHnst n3oopereHus: cootHomenne (CV/SV) BHyTpeHHero oObemMa Kamephl
oreepxaenns (CV) k o0vemy obpasua (SV) mpenmnoutuTebHO cocTaBiisieT ot okono 1,05 mo
okoio 1,15. MuHMMM3aLus 5TOro COOTHOIIEHUs MO3BOJIAET 3((HEKTUBHO KOHTPOJIHPOBATH
pekuM BHYTpH Kamepsl (210).

[00148] B coorBercTBUM C JOPYTUM JOINOJHUTENBbHBIM BAapUAHTOM OCYIIECTBJICHUS
n3o0perenus kamepa VBUF (210) Takske MokeT ObITh YBETIHUEHA B pa3Mepax TaKHUM 00pa3oMm,
9YTOOBI OHA MOTJIa BMECTUTh MHOKECTBO KOMIJIEKTOB 3aroToBoK (170) 1 X HOMOJHUTENbHbIE
mwiardopmer (180). B cooTBETCTBMM C 3TUM BapUAHTOM OCYINECTBIEHUS H300pETEHHUS
MHOJKECTBO  KOMILIEKTOB 3aroToBok (170) uM WX JONOJHUTENbHbIE IUIAT(HOPMBI
NPEANOYTUTENIEHO PACHOIOKEHbl IUIOTHO U ONU3KO JAPYr OT Apyra, 4ToObl YMEHBLINTH
coornowenue CV/SV. Hanpumep, cootnomenne CV/SP npu Takoil KOMIIOHOBKE HAXOIUTCS
B [Ipe/iesIax paHee ONMUCAHHOIrO Auarnas3oHa npuMepHo ot 1,05 no npumepso 1,15.

[00149] B cooTBeTCTBHH C IOMOJHHUTEIbHBIM BaPHAHTOM OCYLIECTBICHHS H300peTEHHsI
YCTPOMCTBO, M300pakeHHOe Ha (ur.7, MoskeT ObITh MOAU(PHULMPOBAHO C HCIOJb30BAHUEM
xkonnenuuu VBUF nyrem koHctpyupoBanusi mnoxpa (145) xameper (120) ¢ Oombmm
NPOHHULIAEMBIM 3JieMeHTOM (230), TAKMM Kak CTaJibHas pelieTka. B kauecTBe aibTepHATHBBI
noz (145) MoxeT ObITh U3MEHEH MyTEM BBITIOJIHEHUS] B HEM MHOJKECTBA PA3HECEHHBIX PYT OT
Apyra MPOHULAEMBIX 3JIeMeHTOB (230).

OTH  BapuaHTBl  KOHCTPYKTUBHOTO  BBIMOJHEHUS  O0ECHEYMBAIOT  PACIIOJIOKEHUE,
n3o0pakeHHOe Ha (Ur.7, ¢ JOMOJHUTEIbHBIMH TPEUMYINECTBAMH paHEe OIHMCAHHOTO
BEPTUKAJBHOIO TIOTOKA CHH3Y BBEPX Tra3000pa3HOro peareHTa, KOTOpBId obJjerdyaer
OTBEp KJI€HHE 3arOTOBOK.

[00150] HononHUTENbHBIE U MPEATOYTUTEIBHBIE TEXHOJIOTNYECKHUE XapPAKTEPUCTUKN KaMepbl
oreepxkaerns VBUF st mpon3BoacTBa OTBEPKIEHHBIX 3arOTOBOK MOTYT BKJIFOYAaTh B CeOs
OJIMH WJIU HECKOJIBKO CIIEYHOIINX:

[00151] (1) Pacxon yrimekucnoro ra3a B kamepy oteepxknenuss VBUF cocrasnsier: ot okono 1
10 0KoJ10 250 auTpoB B MUHYTY (JI/MHH), OT 0Kk0jio 10 1o okojio 125 n/mMuH umu ot okoso S0
10 okoJio 80 j1/MuH;

[00152] (2) Temneparypa raza CO; Ha Bxone B kamepy oteepkaerns VBUF cocrasisier: ot

okoj10 4°C no okono 250 °C, ot okono 90°C no okono 200 °C nmm ot okono 140°C no okoino
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150°C (temmeparypa rasa Ha Bxome B VBUF o3Hauaer TemmepaTypy rasa Ha HIDKHEH
nosepxHocty Tuathopmbel (180)/xkommnexra 3aroroBok (170), koTopas HaxomUTCA Ha
npoHunaeMoM snemente (230);

[00153] (3) VBUF Temneparypa HenpepbIBHOI paboTsl kamepsl: OoT okono 4°C 1o okono
200°C, ot okono 50°C mo okono 120°C umm ot okoso 80°C mo okono 98°C;

[00154] (4) naBnenue B kamepe VBUF: ot okono 0,05 no 1,0 mro#iMoB BOASHOTO CTON0A, UITH
ot 0k010 0,3 10 0k0j10 0,7 MOWUMOB BOASHOIO CTOJI0A, UK OT O0KOJio 0,5 MHOHMOB BOISIHOTO
cronba;

[00155] (5) Bpems noctmxenus 50°C B kamepe VBUF cocrasnsier: npumepHo 10 okojo 20
MUHYT WIHA 0KOJIO 10 MUHYT WM MEHbIIE,

[00156] (6) Bpems noctuwxkenust 75°C B kxamepe VBUF cocraBnsier: nmpumepHO 10 0KoJio 1
yaca, Uiy 0koJio 30 MUHYT, WX MEHBLIE,

[00157] (7) Bpems moctmxenus: 90°C B kamepe VBUF cocrapisier: mpumMepHO 0 OKOJIO 2
4acoB, UM OKOJIO | Haca, UJIn MeHbIIE;

[00158] (8) Bpemst nocTmkeHus: OTHOCHTE IbHO# BiakHOCTH Bo3ayxa (RH) B kamepe VBUF
ot 30 1o 40% cocrasinisieT: mpuMepHO 10 | yaca, uimu okojo 30 MUHYT, HJIK MEHbIIIE;

[00159] (9) Bpemsi moctmkenusi 10% oTHOCHTENbHOU BiaxkHOCTH B Kamepe VBUF
COCTAaBJISIET: MPUMEPHO A0 0KOIO 90 MUHYT, WM OKOJIO 30 MUHYT, UJIM MEHBILIIE,

[00160] (10) Bpemss nmoctwxenus 5% OTHOCHUTENBHOW BiaxxHOCTH B Kamepe VBUF
COCTABJISIET: TPUMEPHO A0 2,5 4acoB, WM OKOJIO 1 yaca, Uy MEHBbIIE.

BeprukanpHas npsaMOTOYHAs CHU3Y BBEpX KaMepa HernpepbisHOro orsepxkaenus (CC-VBUF)

U XapaKTCPUCTHUKH MPOLIECCa OTBEPKIACHUA

[00161] B nHacTosimem M300peTEHUH TaKKe PACCMATPHUBAIOTCS NabHEHIINE MOAU(PUKALIIH
BBILIEYNOMSIHYTOH KOHCTpYyKUuHU kamepbl VBUF. OnHa U3 Takux MOIU(UIIMPOBAHHBIX CXEM
VBUF (200’) nokaszana Ha ¢ur. 9. Kak nokasano Ha pucyHke, MogupuLIupoOBaHHAsT KaMepa
VBUF (210’) cHabeHa MOIU(pUIIMPOBAHHBIM MOJIOM Kamephl (220”) 1 MOIU(UITIPOBAHHBIM
npoHunaeMbiM sjemMeHToM (230°). B cOOTBETCTBHM € HEKOTOPBIMHU JOTMOJHUTEIbHBIMU
aCIeKTaMM JBIDKYLIMICS KOHBEHEpP C HeCyllled KOJOCHUKOBON PELIETKONW WIM PELIETKOU
(230’) B KauecTBe MPEOBAPUTENLHO OTBEPKACHHON MOBEPXHOCTH JiepskaTelisi 3arotoBku (10)
obpasyer nHo kamepsl CC-VBUF. JIBukeHne koHBeiiepa MOKET ObIThb HEMPEPHIBHBIM WJIH
npepsiBUCTBIM.  [IpenBapurensHo oTBepkAeHHble 3arotoBku (10) momemaroTcs Ha
KOJIOCHUKOBYIO pemerky/pemerky (230°) B omuH cioit. Takum 00pa3oMm, B OTJIHYHE OT
NPEABIAYINUX BAPUAHTOB OCYIIECTBIICHHUS, ONIMCAHHBIX 3/1€Ch, TIOCJIE TOTO KaK 3ar0TOBKU OBLIH

MOABEPTHYTHI MPOLIECCY MPEABAPUTEIBHOIO OTBEPIKACHUS, OHU CHUMAIOTCS CO CBOUX OIOP
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(40), HO He cOOMpPANOTCS WM HEe KOMIIOHYIOTCS B KaKyHO-THOO KOHKPETHYIO (UTYPY IS
TOTOJIHUTEIPHOTO OTBEPXKIEHUSI B Ka4eCTBE €IMHOW CTPYKTYphl. lIpennoururtensHee, oHU
MOMEIIAIOTCs Ha KoHBelep (230°) B BHAE OMHOTO CJIOSl C OJIM3KUM PACIONIOKEHUEM IS
nanpHeimero orsepxxaerns B CC-VBUF. Takas ¢popma B BUze 0IHOTO CIIOSI IPEABAPUTEIBHO
oTBepkaeHHbIX 3aroToBok (10) B kxamepe CC-VBUF no3BoJsier 3aBepIinTh OTBEPIKIECHHUE C
nomotneio CO2 32 3HaUNTENBHO MeHbIIee BpeMs. Hanpumep, oTBep KieHNE PEABAPUTEIBHO
OTBEP)KAEHHbIX 3aroToBok (10) mosker ObITh 3aBepiieHO 3a © YacOB WM MEHBLIE.
IIpennoururensHoe cootHomenne CV k SV kamepsl VBUF TOXI€CTBEHHO COOTHOILIEHUIO
s kamepol VBUF (1. e. CV/SV = ot okomno 1,05 - no okoso 1,15).

[00162] IlpenBapuTenbHO OTBEPKAEHHBIE 3arOTOBKH, MOMJIEKALUE OTBEPXKACHHUIO,
NoCTynaroT ¢ ofHo# ctopoHbl Kamepbl CC-VBUF, u koHBeliep nepeMelaeT ux B HalpaBJIeHUN
TOPU3OHTANIBHBIX CTPENIOK, MOKa3aHHbIX Ha ¢Gur. 9, 4ro0bl MEepeMecTUTh OTBEP KICHHBIE
u3ieNnusl K JPyrol CTopoHe kamepbl. B COOTBETCTBHMH C HEKOTOPBIMHU AONOJHHUTEIbHBIMU
BapUAHTAMM OCYINECTBJICHHS OTBEP)KACHHBbIE W3AEIMS 3aTeéM MOIYyT ObITh COOpaHbI
MOJXOASALINM YCTPOWCTBOM U ITOATOTOBJIEHBI K OTIIpaBKe. B cOOTBeTCTBUY C OHUM NPUMEPOM
OTBEP KJEHHbIE W3/ETHs MOTYT OBbITh COOpaHbl MALIMHOW ISl INTA0ENUPOBAHUS I'PY30B H
yJIOKeHbl B 1Tadenb, 4ToObI CHOPMHUPOBATh TEOMETPUUECKYIO (UTYpy, TAKYIO Kak KyO.
I'eomerpuueckas purypa (170) moxer O6biTh chopmupoBana Ha onope (180) nmst oGnerueHust
TPAHCTIOPTHPOBKH.

[00163] Xumuueckuii ras-pearent (Hanpumep, CO2 uam cMech BO3ayXa W/WjI APYroro rasa u
CO7) BBOAWTCA W3 HWXKHEH YaCTU KOJOCHHUKOBOW PELIETKH WJIM PEIIeTKH, B TPUHIIHIE
UIGHTUYHOW KOHCTPYKLMU U, UCHojb3yemoir B padore kamepbl VBUF, kak mnokazaHo
BEPTUKAJIBHBIME CTpenkaMu Ha ur. 9. CKopocThb, ¢ KOTOPOH IBUKETCS KOHBEHEpHAas JICHTa
(230’), MoxkeT OBITH MCIOJB30BaHA ISl OMpPENeNIeHUs OOLIero BPEMEHH OTBEPIKIACHHS U,
crenoBaTeNnbHO, o0mero BpemeHH mnpeObiBanus usnenuii B kamepe CC-VBUF (210%). B
Ka4yecTBe aJbTEPHATHBBI KOHBeHep (220’) moxer nepemerats usnenus (10) B onpeneneHHoe
MecTO BHYTpHU Kamepsl (2107), ocTaHaBIMBATBHCS HA 3aJlaHHOE BPEMsI, a 3aT€M HA4YHMHAsI CBOE
nepeMenienue, 4ToObl ob0ecreunTh Bbixoa w3 kamepsl (210°) usnmenmii (10). Temmepatypa
NOJ/ICP’KUBAETCS PABHOMEPHOH HAa NPOTSHKEHHHM Oosblied dacTh oObeMa Kamephl, 3a
UCKJTFOUEHHEM OBICTPOTrO M KOPOTKOT'O MECTa BXOJIa U BBIXOJIAa 3arOTOBOK C KaKIOH CTOPOHBI
kamepbl CC-VBUF (210’). Munumusanust cootnomenust CV/SV (manpumep, CV/SV = or
npumepHo 1,05 - no npumepHo 1,15) obnerdaer nognep:kaHue paBHOMEPHOTO pacTpeieIeHUs

TEMITEPaTypbl U OTHOCHTEJIbHOW BiIakHOCTU B Kamepe (210°). Pacxon yriekucioro rasa,
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TEeMIepaTypa U OTHOCHTENbHAS BIKHOCTh Bo3nyxa B kamepe CC-VBUF (2107) aHanorudHsl
WJIH COBIIAAAOT C YKa3aHHBIMU BeIIe /it kKamepsl VBUF (210).

[00164] B cooTBeTCTBHH C IOMOJHUTEIbHBIM BaPUAHTOM OCYLIECTBICHHS H300PETEHHS
yCTPOHCTBO, N300paskeHHOE Ha UT. 7, MOKET ObITh HF3MEHEHO C HCIIOJIB30BAHUEM OITMCAHHOTO
Boime npunHiuna CC-VBUF nyrtem ¢opmupoBanust mona (145) xamepst (120) B BHIe
NOABMXKHOTO TpaHcnoprepa (2207). Ipyrumu ciosamu, penbesl (135) u xoneca (155) moryt
OBITh 3aMEHEeHbI MOJBMKHBIM KOHBeWepoM (220°), MMEeIoINM MPOHULIAEMYIO JUIS Ta3a JIEHTY
(230’). DTO KOHCTPYKTHBHOE HM3MEHEHHE OOECIeYNBaeT PaCIOOKEeHUE, N300pakeHHOe Ha
¢ur.7, ¢ IOMONHUTENBHBIMU NPEUMYIIECTBAMUA ONUCAHHOTO BBIIIE BEPTUKAJIBHOIO IMOTOKA
CHM3Y BBEPX ra3000pa3HOr0 peareHTa, KOTOPbIi 00JIerdaeT OTBEPKIEHUE 3ar0TOBOK.

[00165] Ilocne 3aBepuieHHMs] OCHOBHOH (ha3bl OTBEPKAEHUS, HE3ABUCUMO OT KOHKPETHBIX
YCJIOBUM, KOHCTPYKIMM Kamepbl WM HCIOJIb3YEMBIX METOIOB, OTBEP)KIACHHBIE H3ENUs
MOJTOTABJIMBAIOTCS K OTIPABKE MM “OCTABJSIIOTCS 3aKa3dMKy. DTOT KOHKPETHBIH 3Tarl
IpoLecca OXBATbIBAET ILIMPOKUNM CHEKTP AEHCTBUI, XapakTEpHbIX MJI1 MPOU3BOACTBA
OTBEPKIEHHbIX 3aroTOBOK. Hampumep, OTBEp)KOEHHBIE W3AENHS MOTYT OBITH IPOCTO
MEepPEMELICHbl B OMNPEAEIEHHOE MECTO YCTaHOBKU JUIA OKOHYATEJIbHOIO H3BJICUEHUs
OTBEP KACHHBIX U3AEIUN U3 YCTAHOBKU, B KOTOPOW OHU U3TOTOBJIEHBI JJIs1 TPAHCIIOPTUPOBKU
3aKa34rKy. B cCOOTBETCTBHM C IPyrUM MPUMEPOM OCYIIECTBIICHHUS] YBEAOMIICHHE MOXKET ObITh
OTIPABICHO TPETbEl CTOPOHE, KOTOpash OCYLIECTBISIET MPOLECC HU3BJICUEHUs W
TPAHCHIOPTUPOBKU OTBEP)KIAEHHBIX M3JENNN KIHeHTy. Takue yBenoMIIeHUs IMpelHa3Ha4YeHbl
IUI TIOHUMaHUs 3Toro sTamna. “OTnpaBka KOMIUIEKTa OTBEP)KAEHHBIX U3JETHIl 3aKa3uuKy’
HUKOMM O0pa3oM He MOApa3yMeBaeT, uTo (haKTUYeCKas JOCTaBKA WJIM TPAHCIIOPTHPOBKA
OTBEPKICHHBIX U3AEJIHNI HMEET MECTO Ha 3TOM STare.

[00166] C ydeToM BBILIEH3JIOKEHHOTO OYEBUIHO, YTO OOECIIEYUBAETCS DSl MPEUMYIIECTB
n300peTEeHUs ¥ JOCTHTAKOTCS IPYTHE TIPEUMYIIECTBA.

[00167] TlockonbKy B BBIMIEOMHCAHHBIE CHOCOOBI M KOMITO3UIMA MOTYT OBITh BHECEHBI
pa3IUYHbIE U3MEHEHHUsI, HE BBIXOMS 32 PAMKH CYLIHOCTH U300PETEHHsI, TPENIONAraeTcs, 4To
BCE MaTepualbl, CcoOjepskaliuecs B IPUBEACHHOM  BbIlll€  ONUCAHUH, AOJDKHBI
UHTEPIPETHPOBATLCS KaK WUIOCTPATUBHBIE, a HE OrpaHUYMBAIOINEe OOBEM TIpas.
[Ipennonaraercs, dYTO HacTosimee M300PETEHHE OXBATBIBAET JIOOYIHO  BO3MOXKHYIO
COBOKYTIHOCTb MTPU3HAKOB H300PETEHUs], HE3aBUCHMO OT CYIIECTBEHHOCTH 3THX IMPHU3HAKOB.
[00168] JroOble 4YHCIIOBBIE 3HAYEHHUsS, BBIPAKAIONINE KOJHMYECTBA WHIPEIUCHTOB,
KOMIIOHEHTOB, YCJIOBHIl peakuud U T. J., HCIOJb3yeMble B OINHUCAHUH, JOJDKHBI

HHTEPNPETUPOBATHCH KaAK OXBATHIBAOIIINEC TOYHBIC YUCJIOBBIC 3HAUYCHU A, ONIPCACIICHHBIC 3€Ch,
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a TaKXke HM3MEHsieMble ¢ ydeTroMm mpemyora "okojo"." HecmMoTpsi Ha TO, YTO YHCJICHHBIE
IUaTNa30HbI U MAPAMETPBI, U3JI0KEHHBIE B HACTOSIIEM OMTUCAHUH, SIBJISTFOTCS TIPUOTM>KEHHBIMH,
MPUBENEeHHbIC YUCJIOBbIC 3HAUSHHSI YKa3aHbl Kak Haubojee Tounble. OgHAKO JTF0O0E YHCIIOBOE
3HAYEHNE MOKET IO CBOEH CyTH COAEPKATh MOTPEUTHOCTD I HETOYHOCTD, YTO OYEBUIHO U3
CTaHIAPTHOTO OTKJIOHEHHs, OOHAPYKEHHOTO B COOTBETCTBYIOLIMX MeToAax u3MmepeHus. Hu
OIlHA U3 MPUBEACHHBIX 37IeCh OCOOCHHOCTEH He OJDKHA WHTEPIIPETHPOBATHCS KaK CChUIKA HA
nyHkT 6 crtateu 35 Csoma 3akoHoB CIHA §112, ecnu tonpko TepMuH "cpenctsa' He

HUCIIOJIB3YECTCA ABHO.
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OOPMYVIJIA U30BPETEHHA

1. Cnocob popmoBaHUsT MHOKECTBA OTBEPKACHHBIX OCTOHHBIX M3IENHH, KaXKI0oe U3
KOTOPBIX 00J1a1aeT MPOYHOCTHIO HA CXKATHE OTBEPKACHHOIO M3EITHS, BKIFOYARO A

BBEJIEHHUE JKUAKOW CMECH C COCTABOM KOMITOHEHTOB O€TOHA BO MHOKECTBO (POPM;

¢dbopMoBaHUe TeKy4el CMeCH BHYTPU MHOXeCTBa (DOPM C MOMOLIBIO OXHOMN Mt OoJiee
OTIOp, TEM CaMbIM 00pa3yst MHOKECTBO 3arOTOBOK H3/IENHI,

YaCTUYHOE OTBEPKIACHHE 3aroTOBOK H3AEIHH JO 3HAUEHHs, AOCTATOYHOrO MJisi
o6ecnequI/I;{ MNPOYHOCTU Ha CXKATUC, KOTOpass HHUKE, HYCEM IPOYHOCTb Ha CXKATUC
OTBEPKACHHOTO U3ENHs, TeM CaMbIM 00pa3ysi MHOJKECTBO MPEIBAPUTEIBHO OTBEPIKIECHHBIX
3aroTOBOK;

00bEeMHEHNE 10 MEHbINEH Mepe YaCTH MHOKECTBA MPEIBAPUTENIbHO OTBEPKACHHBIX
3aroTOBOK ¢ 00pa30BaHHEM MX KOMILIEKTa, UMEIOLIErO 3alaHHYI0 FeOMETPUIECKYI0 (GopMy; U

OTBEP)KIACHUE COBOKYIMHOCTH TMPEIBAPUTENIBHO OTBEPKIEHHBIX 3aroTOBOK IO
3HAYEHHsI, JOCTATOYHOTO JUIsl JOCTHIKEHUS] IIPOYHOCTH HA CXKATHUE OTBEPXKACHHOTO W3ZIEIIHS,
TakuM 00pa3oM, TMOjydasi KOMIUIEKT OTBEPKAEHHBIX W3AENUN, HMEIONX 3aJaHHYI0
reOMETPUYECKYIO POpMY.

2. Cnoco6 mo m 1, JOMOJHUTENBHO BKJIIOYAKOIIMNA: OTIPAaBKY KOMILIEKTA

,
OTBEP KIEHHBIX U3IEJIHH, UMEIOIINX 33JaHHYI0 F€OMETPUIECKYIO (hOpMY, 3aKa3UHKY.

3. Crocob mo 1. 1, XapakTepU3yIOLIUHCS TEM, YTO KOMIIOHEHTBI, BXOISIINE B COCTAB,
BKJIFOYAIOT OJWH MJH 0ojiee KOMIIOHEHTOB IIEMEHTa, OOECHEeYMBAIOIIMX BO3MOYKHOCTD
NoJIy4eHus1 KapOOHaTa, U OJUH WK OOJiee 3arOTHUTENCH.

4. Crnocob mo m. 1, XapakTepH3yIOIUNACS TeM, YTO OIUH Win Oojiee KOMIIOHEHTOB
LIEMEeHTa, OOECIEYNBAIOLINX BO3MOXKHOCTb IIOJIy4eHHs] KapOOHAaTa, COAEp)KaT CHIIMKAT
KaJIbLUs.

5. Cniocob mo 1. 4, XapakTepU3YIOLIUICS TeM, YTO KHUIKast CMECh COJEPKUT BOIY.

6. Ciocob mo 1. 1, XapakTepu3yIIHIACS TeM, YTO O MEHBIIIeH Mepe ONTHA U3 CTaaui
BBeleHUsT W (opmoBaHMsS BKJIIOYaeT B cedsi ogHy wim Ooyiee CTaauid: 3alluBKY,
BUOPOOOPaOOTKY, MpeccoBaHUE, SKCTPY3UIO WIJIH BCIIEHUBAHUE.

7. Criocob 1o 1. 1, XapaKTepusyIOIIHICs TeM, YTO OHA WK OoJiee OO MPENCTaBIseT

cO0OM TUIUTY JJIs1 TPECCOBAHUSI.
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8. Crmocob mo m. 1, xapakTepH3YIOLIUHACS TeM, OAHA WJIH OoJiee OMOp SIBJISIOTCS
METaJUTUYECKUMU.

9. Cnocod mo m 1, XapakTepu3ymOIIHUICS TEeM, YTO MHOXKECTBO 3aroTOBOK

>
00pa30BbIBAIOT KAMHHU JJIsI MOLIEHHs, OETOHHbIE OJIOKH, Yepenuily, MHOTOMYCTOTHBIE
KeJe300€TOHHBIE TIJIUTHI, JIUTHIE IJIUTHI, TOJy4eHHbIE MOKPBIM CIIOCOOOM, OETOHHBIE TUTUTBHI,
NeHOOETOHHBIE H3AeIHsI, ra300€TOHHBIE U3IENNs, Fa300€TOHHBIE JIEMEHThI KAMEHHOH KIIaIKU
WJI BEHTUJIUPYEMBIE TTAHEIH.

10. Cnoco® mo m. 1, XapakTepH3yIOLIMHICA TE€M, YTO MPOYHOCTb Ha CXKATHe

2
npeaABapUTEIIbHO OTBEPIKACHHBIX 3arOTOBOK JOCTATOYHA AJIsI TOrO, 4yTOOBI MO3BOJIUThH CHSITh
3aroTOBKHU C OMNOPBIL, IMPHU 5TOM 3arOTOBKHU OCTAKOTCA MO CYLIECTBY HENIOBPECKACHHBIMU.

11. Cnoco® mo m. 1, XapakTepu3yIOLIUWCS TeM, YTO MPOYHOCTh Ha CXKATHE

>
IPEeBAPUTENIHO OTBEP)KACHHBIX 3aroTOBOK cocTaBisieT oT npumepHo 2000 ¢yHT Ha
KBaApaTHbIi mroiM (mpumepro 13,8 MIla) no npumepro 5000 ¢yHT Ha KBafpaTHBIA JOHM
(mpumepno 34,5 MIla) u3mepennast B coorserctsun ¢ ASTM C140.

12. Crnoco®6 mo m. 1, XapakTepu3yOIWICS TeM, 4YTO IPOYHOCTh Ha CXKaTHe
OTBEPKIEHHOTO M3JIEJINsI COCTABIISIET IO MeHblIel Mepe npumepHo 8000 GyHT Ha KBaApaTHBIN
aroiim (mpumepno 55,2 MIla), usmepennas B cootBerctur ¢ ASTM C140.

13. Criocob mo 1. 1, XapaKTepu3yIOIIHICS TEM, YTO CTaIUsI YACTUYHOTO OTBEPIKICHHUS
3arOTOBOK BKJIOYAE€T BBEICHHUE 3aroTOBOK W OXHOHW wmiu Oojiee Omop B Kamepy
MIPEIBAPUTENBHOTO OTBEPKIACHHS.

14. Criocob o 1. 1, XapaKTepu3yrIIHIACS TEM, YTO CTaIUsI YACTUYHOTO OTBEPKICHUS
3aroTOBOK BKJIFOYAET BO3/ICHCTBUE HA 3aTOTOBKU U OJHY MJIH OOJiee OMOp YIIIEKUCIIBIM ra3oM,
BO3JYXOM WJIM X CMECHIO B TE€UEHHUE 3aJaHHOTO MIEPUO/ia BPEMEHH.

15. Cnocob no m. 1, XapakTepu3yIOLIHMICA TeM, CTaJus YaCTUYHOTO OTBEPIKIECHHS
3arOTOBOK BKJIIOYAaeT BO3JEHCTBHE HAa 3arOTOBKU YIJIEKMCIIOrO rasa B Te4YeHHE IMepuoja
BpeMeHH OT npumepHo 60 1o npumepHo 600 MUHYT U TeMriepatypsl oT npuMepHo 50°C no
npumepsro 120°C.

16. Criocob mo 1. 8, XapaKTepU3yIOIIHIACS TEM, YTO CTaIUsI YACTUYHOTO OTBEPKIACHUS
3arOTOBOK JIOMOJIHUTENIBHO BKJIIOYAE€T HATPEB IO MEHBINEH Mepe ONHOM MeTajNINYeCKOU
OTIOPBL.

17. Criocob mo . 16, XapakTepu3yIOIIUICS TEM, YTO HarpeB IO MEHbIIEH Mepe OHOMH

MEeTaJJIMYEeCKOI OMOpbI BKJIIOYAET HAMPEB CUCTEMOH 3JIeKTPOoOOrpesa.
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18. Crioco0 mo 1. 1, XapaKTepu3yIIHIACS TeM, YTO CTaausi OObeAUHEHHS] MHOXKECTBA
NPEABAPUTENBHO  OTBEP)KACHHBIX 3arOTOBOK  BKJIFOYAET  yJAJEHHE NPEABAPUTEIHHO
OTBEP>KAEHHBIX 3arOTOBOK C IMOBEPXHOCTH OJHON MK OoJiee onop.

19. Cnioco0 no m. 18, xapakTepu3yrOIIMIACSA TEM, YTO MPEIBAPUTEIHHO OTBEPIKICHHBIE
3arOTOBKM CHMMAIOT C OfHOH mim OoJjiee Omop ¢ MOMOINBI0 aBTOMATHYECKOTO YKJIaT4HMKa
IPY30B Ha MaJJIETHI I CUCTEMbI TPAHCIIOPTUPOBKH U 3arPy3KH MaTE€PHAJIOB.

20. Crioco0 o 1. 1, XxapakTepu3yIOIIMNACSA TeM, YTO 3a/laHHasi reoMeTpudeckas popma
npeacTaBisieT coOoi KyoO.

21. Cnoco0 mo m. 18, xapakrepu3yromuiics TeM, 4To KyO comepkut nmpumepHo 480
NpeaBAPUTENBHO OTBEPKACHHBIX 3arOTOBOK M OoJiee.

22. Cnocod mo m. 1, xXapakTepusyIOUIMICS TeM, YTO CTaaus OTBEPKIACHUS

)
MPEIBAPUTENIBHO OTBEPKACHHBIX 3arOTOBOK BKJIFOUAET BBEJIEHNE KOMILJIEKTA [TPEIBAPUTENIbHO
OTBEP KIECHHBIX 3arOTOBOK B KAMEPY OTBEPIKACHUS.

23. Cnoco®6 mo m. 1, XapakTepU3yHOIMUHCS TeM, 9YTO CTaaus OTBEPXKACHUS
MPEABAPUTENIBHO OTBEPXKACHHBIX 3arOTOBOK BKJIKOYAET BO3ACHCTBHE HA MPEIBAPUTENIBHO
OTBEP KACHHBIE 3aTOTOBKHU YIVIEKUCIIOTO Ta3a B TEUEHUE NIEPUOZia BPEMEHHU OT IPUMEPHO 6 10
npuMepHoO 24 yacoB U TemnepaTypsl ot npumepHo 60°C no npumepsno 95 °C.

24. Cnioco0 1o 1. 22, XapaKTepU3yIOIIUICS TEM, YTO CTaJMsI YACTUYHOTO OTBEPIKIEHUS
3arOTOBOK WJIHM CTaiusl OTBEPXKIOEHHUS] TPEIBAPUTENbHO OTBEP)KAEHHBIX 3arOTOBOK
NOTOJHUTENIPHO BKJIIOUAeT BBEIEHHE HArpeToro rasa B KaMepy IpeIBapUTEbHOTO
OTBEPKACHHS WM KaMepy OTBEP)KACHHUS M3 MECTa, PACHOJOXKEHHOTO BOJM3M JHA Kamephbl
MPEIBAPUTENLHOTO OTBEPKAEHUS HIIM KaMepbl OTBEPIKICHUS.

25. Criocob mo 1. 22, XapaKTepU3YIOIIUNCS TEM, YTO CTAUsI YACTUYHOTO OTBEPKACHHUS
3arOTOBOK WJIHM CTaAusl OTBEP)KIAEHHUS IMPEIBApPUTENIbHO OTBEP)KAEHHBIX 3arOTOBOK
JOTOJHUTENIPHO BKJIIOYAET OTBOJ HArpeToro rasa M3 KamMepbl [pelBapUTENbHOIO
OTBEPKACHHS WJIM KaMEPhl OTBEPKACHUS U3 MECTA, PACIIOJIOKEHHOTO BOJIM3H BEPXHEH yacTu
KaMephbl IPeBAPUTENLHOTO OTBEPIKAECHUS WM KaMephbl OTBEP KACHMUSI.

26. Cmocod mo m. 22, XapakTepU3YIOLIMICS TEeM, YTO CTaaAus OTBEPKACHUS
NPEeIBAPUTENILHO OTBEPKAEHHBIX 3arOTOBOK JIOMOJHUTENBHO BKIIOYAET pa3MelleHHe
KOMILIEKTa MPEIBAPUTENbHO OTBEPKACHHBIX 3arOTOBOK HAa IOABIDKHOHN TIU1atdhopme uis
NepeMeleH!s] KOMIUIEKTa IpeABApUTENbHO OTBEPXKACHHBIX 3arOoTOBOK OT OJHOIO KOHIA
KaMepbl OTBEPKIEHUs K IPOTUBOIOJIOKHOMY KOHILY.

27. Cnocob no . 13, XxapakTepu3yIOLUIUHCS TeM, YTO 3aTOTOBKH U UX MOIJIOKKH UMEIOT

o0bpeM obpasia, a kKaMepa MPeABaAPUTETBHOTO OTBEPIKICHUS UMEET BHYTPEHHHIH 00beM, U B
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KOTOPOM OTHOIIEHHE BHYTPEHHEro O0BbEeMa KaMephbl INPENBAPUTEIBHOIO OTBEPXKICHHS K
00BpeMy obpaslia COCTaBisieT MPUMEPHO OT nmpumepHo 1,05 no mpumepno 1,15.

28. Crocob mo m. 22, XapaKTepU3YIOLIMICA T€M, YTO KOMIUIEKT MPEABAPUTEIIBHO
OTBEP)KACHHBIX 3arOTOBOK, MMEIOIUX 3aJaHHYI0 Te€OMETPUUECKYr0 (opmy, umeer o0beM
oOpasua, a kamepa OTBEP)KACHUS HMeeT BHYTPEHHHH OOBEM, U B KOTOPOM OTHOIICHHE
BHYTPEHHEro obbeMa Kamepbl OTBEPKAEHHUs K 00beMy oOpasla COCTABISET NMPUMEPHO OT

npumepHo 1,05 no mpumepno 1,15.
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