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MWHHYJUINH bynat Mypapucosuy
VIHXXeHep-TexXHoor cnyx6bl pasBuTUA HOBOIA
TexXHUKMN n TexHonornit 000 HMN® «Makep»

[TPUMEHERIE OBOPYLOBAHNA

I TEXHOMOT I OO0 HMD «[TAKEP»

079 YITYHLEHAA YCIOBUIM SKCITTYATALAM
CKBAKMH 1 YMEHBLIEHWA KOPPO3MOHHOM
AKTBHOCT OOBLIBAEMOW MPOOYKLIN

OPPO3MOHHAA arPECCHBHOCTE CREMDL

onpenenseTca PU3UKO-XUMUHECK/MM

CBOMCTBaMM 11 d0a30BbIM COCTABOM
L00bIBAEMOIrO CDIOMLA, HANMYMEM PaCTBOPEHHBIX
Fa30B, YCIOBVAMM ABMKEHNA YKAOKOCTM B TRYOE U
reMrepaTypHbIM PEXVIMOM.
YMEHBLLINTE KOPPOSVOHHYIO aKTUBHOCTbL CREp!
MOXHO C MOMOLLKO 0O0PYOOBAHNA 1 TEXHOMOT A
HIM® «laxep», B 4aCTHOCTK, 3a CHET yCTaHoBKM OLIH
C NEPENYCKHbIMW KNanaHamu, B aTom cryvae
NPOUCXOONT M3MEHEHVIE MDaHNLL pasiena ihas, ¢
NEPVOOMHECKOM CMA3KOW MOBEPXHOCTU MeTarnia
YIIEBOAOPOAHOM (Pa3oM. LIONOMHUTENBHO YMEHLLLUTH
CKOPOCTb KOPPO3WM MOXKHO, M3MEHSAA CKOPOCTh
MOTOKA MUOKOCTW V1 CH/XAA ee Temneparypy.

[loTepr HapOAHOro XO3ANCTBA OT KOPPO3UN NCHUCTAIOT-
cs Munnapgamn pybnei exxerogHo. Kopposus metanna
npeacTasnaeT coboi ero pa3pyLueHe B pesynbTate ero
PUINKO-XUMNYECKOro B3aNMOAENCTBUSI C OKPY >KatoLLIeN
cpenoit. Mpn aTOM MeTann okMcnseTcs ¢ obpa3oBaHneM
NPOAYKTOB, COCTaB KOTOPbIX 3aBNCUT OT YCOBMIA KOPPO-
3un. B aTOM CBSI3W rnaBHyto Lenb 60pbObl C KOPPO3UeN
MOXXHO 0603Ha4MTb, Kak COXpaHeHne pecypcoB MeTasoB.

N3MEHEHWE MTPAHNLbBI PASOEITA
DA MNP NCTIOTNBI3OBAHNK KITAMAHOB

Koppo3anoHHas arpecCcrBHOCTb Cpeabl onpeaensaercs
PUIMKO-XMMNYECKUMI CBOMCTBaMI CUCTEMBI (Pag, X CO-
CTaBOM, KOMMYECTBEHHbIM COOTHOLLEHWEM, Hann4mem
PaCTBOPEHHbIX FA30B W B 3HAYUTENBHON CTENEHN 3aBUCUT
OT YCNOBWIA pa3paboTku 1 SKChyaTaumm MecTopoXxxae-
HUI, TNa CKBaXKMHbI, crnocoba fobbi4n HedpT, Temnepa-
Typbl, AaBNEHNS, CKOPOCTW ABWXKEHMS YrNeBOAOPOAHOIrO
ChbIpbs 1 APYIVIX NapaMeTPOB.

OOMH N3 OCHOBHBIX (DaKTOPOB, OKa3bIBAIOLLIMX BIMSIHME
Ha KOPPO3MOHHYO aKTUBHOCTb Cpefbl, — Hannyve B cpeae
CEepOBOAOPOAA, arpeCCMBHOCTb KOTOPOro NMPOSIBNSETCA
MWL B NPUCYTCTBMN BOAbI, TO €CTb B OCHOBHOM Ha rpaHuue
pasgena as. [Npu perynupoBanm rpaHuLbl pasaena npo-
NCXOOMT CMaYMBaHWe NOTEeHUMAaNbHO ONacHbIX B KOPPO-

3VIOHHOM OTHOLLIEHWUM 30H YrNeBOAOPOAHOM haldoit, KOTo-
pas, bnarogaps Hanu4uo B Het [NAB (B OCHOBHOM, HadoTe-
HOBbIX CMOJ1), CNOCOBHa MHIMBMPOBaTL KOPPO3Mto, 06pasys
TOHKME 3aLLMTHbIE NNEHKN Ha MOBEPXHOCTX MeTanna.

[ns onTrMManbHOro Mcnonb30BaHUs AHEPrn PacTBO-
PEHHOro B HedoTK NMOMyTHOro ra3a npeanaraeTcst yCTaHoB-
ka knanaHoB KIM3-115 B KOMMNOHOBKE NOA3EMHOro 060pYy-

KMO gnsa akennyaTtauuu CKBaXMH ¢ 3aKpbITbIM
3aTpy6HbLIM NPOCTPAHCTBOM

9Jkenn. konoHHa 140-178 mm

Knanau KMa-115

C6MBHOI KnanaH Knanav KOT

MpOAYKTUBHBIN Nact

[lo6bI1Baemas XnaKocTb



Knanaub! nepe3anyckhble KM3-115 n KNr-108

KM3 -115 KMr-108

n penyckarb 1 CTHYIO
CMEC 13 3aTPYGHOTO B TPYGHOE NPOCTPAHCTBO
npy paGoTe HACOCHOT0 060PYA0BaHNS

noanusa (KIMO), npegHadHavYeHHOW Ana aKkcnnyaTaumm
CKBaKWH C 3aKpbITbIM 3aTPyOHbIM MPOCTPAHCTBOM (CM.
«KMO png skcnnyaTaummn CKBaXkKMH C 3aKpbITbiM 3aTpyO-
HbIM MPOCTPAHCTBOM» ).

PaccmoTpuM, Kak B aToMm cnyyae byneT paboTaTb
noasemHoe o6opyaoBaHve. CKBaXXKMHHAA NPOAYKUNS Ye-
pe3 XBOCTOBMK, PACMOMOXEHHbIN BbILLIE YCTAHOBKM U
000pYA0BaHHbIN NEpPenyCKHbIMX KnanaHamu, nonagaet
B 06nacTb cnycka HaCOCHOW yCTaHOBKM. [locne Toro kak
LaBfeHve rada, ckannmearoLLlerocs B 3aTpyobHOM Npo-
CTpaHCTBe, AOCTUraeT ONpedeseHHOro 3Ha4yeHus, oH
cbpacblBaeTCs 4epesd NepenyCkHOW KnamnaH B KOMOHHY
HKT. 3atpybHoe gaBneHve CHKaeTcs, a BMECTE C HUM
CHWXaeTCs 1 faBneHne Ha 3ab60e CKBaXXMHbI. B MOMEHT,
Korga 3atpybHoe [aBneHve raza cpaBHAeTCs C AaBne-
H1eM xnakoctn BHyTpr HKT Ha ypoBHE yCTaHOBKM Kna-
naHa, NoCNeaHW 3aKpbIBAeTCH, @ NPOLEeCC HaKOMIEHWs
rasa Ha4MHaeTCcst BHOBb M MPOAOIKAETCS B LUMKNINYe-
CKOW chopme.

VH>KeHepHaa NpaKT
BbIAEPKKIN N3 OBECY>KLEHINA

Bonpoc: bynat Myaapucosuy, Bbl FOBOPUAN B 0CHOBHOM O MPENMYLLECTBAX 3TOMN TEXHONOTUM.
He mornu 6bl Bbl TeNepb pacckasatb 0 ee MUHYCAX U 0 TOM, C KaKMMU CIOXHOCTAMU MOXHO
CTONIKHYTbCS Mpu ee 1CNONb30BaHNN?

bynat MuHHynAMH: B Ka4ecTBe MMHYCA MOXXHO OTMETUTb TO, YTO NPU BbICOKOM YPOBHE BbIHOCA
MEeXNPUMECEi KnanaHbl MOryT 3a6MBatbCsi. 9Ta Npo6eMa peLaeTcs BPEMEHHbIM CHATUEM Na-
Kepa 1 06paTHON NPOMBIBKOI CKBXMHbI 4ePe3 KOMbLieBOE NPOCTPAHCTBO.

B kayectBe MWHYCa TEXHONIOrNW TAKXXe MOXXHO OTMETUTb OrPaHU4YEHHOCTb ee NPUMEHEHNA ra-
30BbIM (DAaKTOPOM: OH [0MMKEH COCTaBNSATb He MeHblue 30 M%/T, YTOObI OT BHEJPEHUS TEXHO-
noruu 6bin oLy TUMbINA 3 eKT. IHTEPECHO, 4TO B CBA3M C 3TOI 0C06eHHOCTBI0 B TIM «Ypaii-
HepTeras» 6blnn 3aMeyeHbl Cyyau, Koraa CKBOXWHbI MO SHEPTUeil N1acToBoro onaa ne-
PEXOANIN B PEXUM (DOHTAHUPOBAHUS Yepe3 KnanaHbl.

Y70 e KacaeTcs MOHTaxa 060py0BaHNS, TO 3A6Ch CNOXHOCT MUHUMN3NPOBAHBI.

Bonpoc: Mpu 1Cnonb30BaHNM KNanaHoB Ha CKBaXWHax ¢ JL|H BO3HWKAET puck HakonneHus
rasa Ha npueme Hacoca. [pUMEHANNCH NN B CBA3N C 3TUM KaKMe-TO [OMOSHUTENbHbIE KOH-
CTPYKLMW, NOBbILLIAIOLME 6630MACHOCTb KCMTyaTaumm 060py[0BaHUSA. B 4acTHOCTI, M3MEHANN
7N Bbl KOHCTPYKLNIO YCTbEBOW apmaTtypbl?

B.M.: MbI BHejpunu cneunanbHyto KOHCTPYKLNIO KabenbHOro BBOAR, B 4aCTHOCTH, CAenanu
npoTo4Ky nof knanabl KMa-115 n KMr-108.

Y710 KacaeTcs yCTbeBON apMaTypbl, TO 3TOT 37IEMEHT Mbl MOKA He ycunueanu. MakcumansHoe
naBneHue B 3atpybe gocturano 50 atM., nepenag LaBfeHUs, HEOOXOAMMBIA ANs OTKPbITUSA
KnanaHa v nepenycka 13 KonbLieBoro npocTpaHcTsa B nonocts HKT coctasnser 0,1 atm., kna-
naH pacnonarancs Ha rny6use npumepHo 1400 M. 3T napameTpbl, Ha HaLl B3rnsd, He Tpebo-
BaNl YCUNEHs YCTbEBON apMaTypbl.

3nech 7 xoTen 6bl OTMETUTb, YTO, HECMOTPSA Ha YK€ JOKa3aHHbIA MONOXMTENbHbIA 3D GEKT,
Hag, 3TOI TEXHONOr el eLLe NPeACTONT HeMano nopa6oTtate. HanoMHI0, TEXHONOrISA B NEPBYH
04epefb Oblia HanpassieHa Ha T0, 4T06bI 3aMyCTUTb CKBaXKIHbI, KOTOPbIE NPOCTanBanyu U3-3a
BbICOKOr0 ra3oBoro haktopa. [1ocne ycTaHOBKW KnanaHoB CKBXMHbI Gblan 3anyLUeHbl, HO
TeXHONorng no3sonuna Takxe ysennyutb MPTT n CHU3NUTb aKTUBHOCTb KOPPO3MK. Tenepb Mbl
nnaHupyem fanbHeiine paboTbl N0 UCCNEAOBAHMIO 1 COBEPLLEHCTBOBAHIIO 3TOW TEXHONOMMK

OTMETMM, 4TO B MOMEHTbI OTKPbLITUS 1 3aKPbITUS BEPX-
Hero knanaHa BO3HMKalOT UMMYNbChl AaBnexHus. B umk-
nuyeckn paboTaloLler cucteme 3T UMNynbCbl OyayT
CTPEMUTLCA NEePenT B rapMoHUYecKme konebaHus, Bo3-
NencTBne KoTopbix OyaeT nepefgasaTbcs Ha Npuaabol-
HYIO 30HY CKBaXkMHbl. Crna aTtoro Bo3aencTsus oynet
oKasblBaTb BMSHME Ha BHYTPUNOPOBOE AaBneHne B Ka-
NUANSPHBLIX KaHanax nnacTa, UMeLLMX ¢ NPOTUBOMO-

[lMHaMnKa U3MEHeHNsa AaBneHus B 3aTpy6HOM npocTpaHcTBe U Ha 6ythepe ckBaxuHbl Ne 10301
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Yaenshsid 3ddgenT Ha cEpaxuny sHegpennn + T8 TicyT.

NOXKHOW CTOPOHbI MPaKTUYECKM HEOrPaHUYEHHbBIN KOHTYP
nuTaHns. B 60MbLUMHCTBE CNyYaes 3TO NPUBEAET K TOMY,
4YTO paHee 3aKoNbMaTMpPOBAHHbIE — TO €CTb He pabo-
Talowmne, HoO cogepxxallime HedpTb — KanUNAApPHbIE Ka-
Hanbl OTKPOIOTCH, M Yepes HUX HayHeT nNpoTekaTb XWA-
KOCTb. OTO, B CBOIO 04epedb, NPUBELAET K YBENNYEHNIO
obuero obbema NoCTynatoLLen B CTBO CKBaXMHbI XA~
KOCTW.

[Mpw npoeeaeHmn OlNP no BHeapeHMo KOMMNOHOBKN Ha
ckBaknmHe Ne 10301 TanbHmkoBOro mectopoxxkaerus TIT1
«YpanHedTeras» Obinn ycTaHoBneHsl MaHoMeTpbl ['C-AM-
TY 1 npoBefeHbl 3amepbl AHAMVKN M3MEHEHWS AaBEHS
B KOMbLIEBOM NPOCTPaHCTBE 1 Ha Oydepe CKBaXKMHbI Mpu
paboTe KOMMOHOBKM (CM. «[MHamnKa naMeHeHus nasne-
HWst B 3aTPyOHOM NMpOCTpaHcTBe M Ha Bydepe ckB. Ne
10301»). MNepenan aaBnexHvst B KOMbLEBOM NPOCTPaHCTBE
cocTaengeT He MeHee 20 aTM., 4TO COOTBETCTBYET LIMKIN-
4ECKOMY U3MEHEHWIO ANHAMNYECKOrO YPOBHS B NMpeaenax
200 m. MNepenap naenervs B HKT coctaenaeT 8 atMm., 4To
COOTBETCTBYET LUMKIMYECKOMY M3MEHEHMIO ypOoBHSA B HKT
B npenenax 70-80 M.

[o6aBum, 4TO knanaH obpaTHbI TPEXMOIULIMOHHDIN
KOT-93, BbinoNHAOLLMIA POnb 06PATHOrO KnanaHa npv pa-
60Te HaCOCHOW YyCTaHOBKM, B Cry4ae Heo6xoaAMMOCTM Mo3-

3aBMCMMOCTb CKOPOCTH KOPPO3WUM OT CKOPOCTY [ABIKEHMS KOPPO3UOHHOI Cpefbl

CKOpOCTb KOPPO3UKM, MM/TO4
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0,2 1
CKopocTb NoTOKa, M/C

BONSET MPOW3BOAWTL MPAMYIO MPOMbIBKY padoynx opra-
HOB MOrpy>XHOro 060PYAOBaHMS Pa3NNYHBIMU peareHTa-
MU, B TOM YMCIe 1N MHIMBUTOPaMN KOPPO3UK.

CHVXEHVE CKOPOCTW 1 TEMIEPATYPbI
MOTOKA XXMOKOCTU

BTopolt dhakTtop, KOTOPbIA CNOCOOCTBYET CHMXEHWIO
KOPPO3UK, — N3MEHEHME CKOPOCTN MOTOKA XXMAKOCTH, Ha-
6niogaemMoe Npy NEPUOANYECKNX NepenycKax CKBaXkmMH-
HOW NPOOYKUMM 13 KONbLEBOIO NPOCTPaHCTBA B MOMOCTb
HKT. CKopOCTb NOTOKA MNP 3TOM LIMKINYECKN MEHSAETCS,
YTO BbI3bIBAET NEPUOANYECKME UBMEHEHWS OABNEHNS 1, B
KOHEYHOM CYeTe, CHUKEHWNE BblPaXXEeHHOCTN AaHHOro
hakTopa Koppo3unn 06opyaoBaHS.

[Mpw oBxeHun No konoHHe HKT MOTOK CKBaXKMHHOW
YKMAKOCTM NprobpeTaeT xapakTep NammHapHoro, nNpu Ko-
TOPOM BO3MOXXHbI 04aroBble 06pa30BaHsi KOPPO3WM B Tak
Ha3blBaeMbIX 3aCTOVHbIX 30Hax. [1py UMKNNYECKNX yBE-
NNYEHUAX N CHKEHMSIX CKOPOCTM MOTOKA XXMAKOCTM 00-
pa3oBaHve NoA0OHbIX 30H ManoBEPOSTHO (CM. «3aBuCK-
MOCTb CKOPOCTU KOPPO3UM OT CKOPOCTW ABWKEHWS KOP-
PO3WMOHHOW Cpefb!»).

TpeTunit hakTop, CNOCOOCTBYIOLLNIA CHUXKEHWIO KOPPO-
31N, — CHWKEHWE TemnepaTtypbl noTtoka »xuakoctn. Oa-
Hako Npu NpoBefeHNM PabOoT CHKEHVE TeMnepaTypbl Ha-
6ntoganoch He 6onee 4em Ha Tpw rpagyca B UMKnax ne-
penycka rasa n He 6ofiee 4em Ha BOCEMb rpagyCcoB B
HOYHOe Bpemsi. OTO Aano OCHOBaHWe CYMTaTh, HTO AaHHbIN
aKT He Urpan CyLEeCTBEHHOM POV B UBMEHEHNM CKOPO-
CTW KOPPO3MOHHOIO npoLecca.

Takum 06pas3om, NpuMeHeHne 060pPya0BaHS U TEXHO-
norum HMN® «[Takep» npeactasnaeT CoOom KOMMNEKCHBbIN
NOAXOA K PELLEHMNIO BOMPOCOB NOBbILLIEHNSA HeddTeoTAa M
nnacrta ¢ OAHOBPEMEHHbIM CHKEHNEM KOPPO3VMOHHOM aK-
TMBHOCTM cpefbl, 4TO NOATBEPXKAAETCA pe3dynbTartamm
OMNP (cMm. «Pegynbtatel OMNP no BHegpeHwio KIM3-115 ¢
Y3LH 8 TMM «YpaitHedTeras»). 7





