I'maBa 5

TIOJITOTOBKA CTBOJIA CKBAYKUHEI,
OBOPYIOBAHMUE U CITYCK
OBCAITHOM KOJIOHHBI

5.1. IIOATOTOBKA CTBOJIA CKBAYKIMHEI

5.1.1. OCHOBHBIE TPEBOBAHMUS K KAYECTBY OUYNCTKHA
CTBOJIA 1 BYPOBOMY PACTBOPY

OT cTemeHM OYMCTKYU CTBOJIA CKBAYKMHBLI 3aBUCUT KauyecTBO pa-
30011eHnA macToB. Hanuuue B cTBOJIE 30H, T'lle CKaIlIMBaeTca OY-
POBoOI1 IILT1aM, BeZeT K 00pa30BaHUIO B ATHUX MECTaX KAaHAJIOB, BIOJIb
KOTOPBIX BO3MOXKHBI B JaJIbHEHIIIeM 3aTPyOHbIe IIEPETOKH!.

O0610MKM TOPOABI MOTYT OCeIATh B PA3JIMYHBIX JKelo0ax, KaBep-
Hax, 00pasys B 9TUX MECTAaX BbICOKOBA3KWE MAJIONOABUIKHBIE IIaC-
TBI 13 OYPOBOTO PAcTBOpPa, OCOOEHHO B ciyyae pasOypuUBaHUsA TJIH-
HUCTHIX opoA. Eciu B mpoilecce OypeHus HaJIUUMe TaKUX CKOILIEe-
HUH ¥ He BBISLIBAET O0COOBIX OCJIOKHEHMI, TO UX CJAeAyeT CUUTATH
OCHOBHBIMU IIPUYMHAMHU PA3JIUYHBIX TasoHe(TEeIpPOABICHUN U
IpeskJie BCer0 B MHTePBAaJaX, I'ie PAJOM PaCHoJIaraloTcs IJIACTBI C
Pa3INYHBIMY TaBJICHUIMU.

Ilepen cnmyckoM obOcamHoil KOJIOHHBI CTBOJI CKBasKMHBI HE00XO-
INMO TIPOMBIBATH BBICOKOKAUECTBEHHBIM OYPOBBIM PacTBOPOM,
YIOBJIETBOPSIOININM OCHOBHBIM TPEOOBAHUSAM TEOPUU IIPOMBIBKHU.
s obecreueHMs BO3MOKHOCTH YBEJIMUEHUA PACXOola JKUITKOCTHU
mpopaboTKy CTBOJIA CKBAsKMHBI Iepel CIIYCKOM KOJIOHHBI CJelyeT
BECTH POTOPHBIM CIIOCOOOM.

IIpoMbIBKA CKBAKUHBI JOIKHA IIPOU3BOIUTHCA TOJIbKO OYPOBBIM
pacTBOPOM, TIIATEJbHO OUHNIIEHHBIM OT BEIOYPEeHHOH mopoabl. Mej-
JIeHHOe BpallleHre MHCTPYMEHTa B MIpollecce MPOMBLIBKH BO BCeX
caydasax 00JerdaeT OUMCTKY CTBOJIA.
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5.1.2. OCOBEHHOCTHU ITPOMBIBKH CTBOJIA IIPU CIIYCKE
1 IIOCJIE CIIVCKA OBCAJHBIX KOJIOHH

Kak 0bI X0poII1o HU OBLI MPOMBIT CTBOJI CKBa’KMHbBI, B IIPOIlECCe
mogbeMa MHCTPYMEHTa, a TaKsKe IIPHU MOCJeAYIOIeM CIycKe o0can-
HOIl KOJIOHHBI ITPOMCXOAUT HEKOTOPOEe DPa3pyIIeHWe CTEHOK CKBa-
JKUHBI, 0COOEHHO IPU HAJIWYUU B OTKPBLITOM HMHTepBajie ciaboyc-
TOMYMBBIX IOPOJ. BoJIbIIOe KOJIMYECTBO IIIJIaMa TAKKe MOXKEeT BbI-
TeCHATHCS MPYKUHHBIMU IIEHTPATOPAMU 13 KaBepH. Hanuuue BbI-
CTYIOB Ha 00caAHOIT KOJIOHHE B BUIE My(DT IIPU CIIYCKe CO3IaeT BO3-
MOXKHOCTh MEXAaHHUYECKOTO BO3[elCTBUS HA CTEHKU CKBaKUHBI B
MecTax TpKaTua TPyO. IIpw 3TOM IIPOUCXOIUT cpes3 TIMHUCTHIX
KOPOK, pa3pyIIeHne BEICTYHAIONINX YIACTKOB CTBOJIA IIPU HATUINN
KaBePH U CKPYIJICHNE OCTPBIX YIJIOB HA JKeJI00aX B TOUKAX KACAHUS
a (puc. 5.1), mocyse 4Uero KOJOHHA HAYMHAET COIMPUKACATHCA CO
CTeHKaMU CKBaKUHBI 110 JINHUY bC.

Has paccMoTpeHUA HaAMOOJBINNI MHTEPEC IPEACTABIAIOT yua-
CTKU IIeperubOB CTBOJIA, TZAEe Ha KOJIOHHY IIOCTOAHHO NEHCTBYIOT
IprKuMaloIie yeunusa. KEciiu Ha 9TUX yuacTKaxX MMEITC Keaoba,

|
|
|
|
1
1
I
1
I
]
[/

Puc. 5.1. Xapakrep pacmoso:keHus 00CATHON KO-
JIOHHBI HA YYaCTKe CKBalKMHBI C JKeJI060M
(IyHKTMpPHasi JMHUA COOTBETCTBYET IIOJIOKEHHIO
KOJIOHHBI B KOHIIE CITyC Ka)

Puc. 5.2. Xapakrep o0pa3oBaHMA 3a00iHBIX 30H
IOCJIE CILyCKA KOJIOHHBI
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YTO CBA3AHO OOBIYHO C HH3KOII MPOYHOCTHIO MIOPO, TO IO Mepe IIe-
peMelrieHa BHH3 obcagHAas KOJIOHHA IIOCTEIIeHHO IIPUTHPaeTCA K
JKesio0y u BHeApsAeTcsa B Hero. IIpw 3TOM YyacTh 0GJIOMKOB ITOPOIBI
momajaeT BHYTPD sKejioba u 3arpsasHsaeT ero. [lpyras yacTbh OKa3bI-
BaeTcsd 3aIleMJIEHHOH B 30He be, Te cMellInBaeTcs ¢ OypPOBLIM pac-
TBOPOM 1 00pas3yeT MacTy MOBBIIIEHHONH BA3SKOCTH. UeM IPOJoJIKU-
TeJibHee BO3AEeNCTBUE YCUJINS, UeM OOJIbIlle ero 3HaueHue U UeM
OosbIilie My(QT MPOHAeT Uepes MaHHOE CeueHWe CKBAKUHBI, TeM
6oJbIlIe OYIeT MOBEPXHOCTh KAacaHMsa 00CagHON KOJOHHEI II0 yUacCT-
Ky bc.

Ha puc. 5.2 ciIonasIMy JUHUSAMY TOKA3aHO MOJOKeHNe KOJIOH-
HBI B HAUAJbHBIN MEPUOJ CIIyCKa U MYHKTUPHBIMU — B KOHEUHBI.
Bxoa B IOJIOCTH ’Kejio0a M BBIXOA W3 HEro IIePEeKpPhIBAIOTCA, UTO
BecbMa HeKeJaTeJbHO U3-3a HEBO3SMOMKHOCTU 3alOJHEHUS Kejroba
IeMeHTHBIM pacTBopoM. Hammune MydT Ha KOJOHHE CIIOCOOCTBYET
CKOILJIEHMIO CHI3Y OKOJIO HUX HAmbo/iee KPYIHBIX YACTHIL, IOPOIbI U
co37aeT peaJbHYIO0 BO3MOKHOCTh 00pa3oBaHUSA HEOOJBIITNX CAJIbHU-
KOB CO CTOPOHBI IIPUIKATOTO K CTeHKE YJacTKa MyMTHI.

B mporecce cmycka 06camHoi KOJOHHBI HE MCKJIIOUeHA BO3MOK-
HOCTh 3HAUHNTEJHLHOTO 3aCOPEeHNA KaBePH 1 KeJJ000B ochImatolneiics
nopogoii. IIpu sKCIEHTPUYHOM PACIIOJIOMKEHNY KOJOHHBI B CKBaK M-
He U 0COOEHHO MPM MAJIBIX 3a30pax (haKTUUYECKH HEBO3MOYKHO IO-
OUTHCS KaUeCTBEHHOI OYMCTKU CTBOJIA OT IILJIaMa U TNIMHUCTON KOP-
KU TOJIBKO JIUIIB IyTeM UHTeHCU(UKAIIUY IPOMBIBKH.

5.1.3. OCOBEHHOCTH ITPOMBIBKM CTBOJIA
IIEPE] HEMEHTMPOBAHUEM B MCKPUBJIEHHBIX CKBAMXIMHAX

B HCKpUBIEHHBIX CKBAKMHAX YACTHUILI BBIOYPEHHOM IIOPOMIBI
IIOJ JeNCTBUEM CHUJI TSKECTH CTPEMSTCS OIIYCTUTLCA HA HUMKHIOO
crerKy. Ec/iu yros HakJIOHA yY4acTKa CTBOJIA K BEPTUKAJIU d, TO CHU-
Jia, TOJIKAIOIasa 4acTuIy BecoM G K CTeHKe, OIpefeInTCA KaK

G, = Gsina. (5.1)

OpmHAKO ecyiu ¢ POCTOM yTIJjia HAKJIOHA 3HAUYEHUE IIOIEePEeYHOH Co-
cTaBJsAIIMel cunsl G, BO3pacTaeT, TO OAHOBPEMEHHO IPOAOIbHAA
cocraBasaomiasg Beca G, = Gcosa ymenbinaercs. CiaemoBaTesbHO,
€CJIV B BePTUKAJIbHOI CKBajKHHE SHEPTUA ITOTOKA HAIIPABJAETCS Ha
ImepeMeIeHne YacTHll B JKUJKOCTHA TOJBKO BIOJb CTBOJIA, TO B HAa-
KJIOHHOM y4YacCTKe IIOMIMO 3TOT'0 BO3HUKAET IpobdyieMa MCKJIIOUEHU A
BBINIQJIEHUA YaCTUI] HA HIYKHIOIO CTEHKY cTBOJIa. CpeHASA CKOPOCTh
IIOTOKA JIS IePeMeIleHIs YACTHUI B HAKJIOHHOM CTBOJIE IIPU CTPYK-
TYPHOM pe:KHMe TeueHUs MT0JKHA ObITh B 5—10 pas GoJibIlie CKOPO-

295



CTH TaJeHUA YacTHUIl U, B JKUIKOCTHU, a CJIEJOBATEJbHO, CPEeIHAA
mojava JKUIKOCTY B HAKJIOHHOM CKBaKMHe JOJIXKHA B HECKOJIBKO pa3
TIPEeBOCXOAUTH ITOJaYy B BePTUKAJIBHOM, UTO B PsAle CAYUaeB OKAa3bI-
BAeTCA TeXHUUYECKHU HEJOCTMKMMBIM. UeM OOJIbIIIe JuUaMeTp CKBa-
SKUHBI, TeM OOJIbIlle JOJIKHA OBITH mojava IJis oOecleueHUs Iepe-
MeII[eHUs YaCTUIL BAOJIb HUMKHE! CTeHKH.

B mporiecce ABUKEHUSA OKPYTJILIX YACTHUIL HOPOALI B I'PaJHEHT-
HOM CJIO€e TIOTOKAa OHU OKa3bIBAIOTCA IIOJ BO3AEMCTBUEM CUJILI, CTPE-
MSAIIeHCS IePeMEeCTUTh YaCTUITY U3 30HbBI C BHLICOKUMU I'PDaJueHTaMu
B 30HY C MAJILIMA T'PAfUeHTAMM, T.e. IeHTPAJLHYIO YaCThb IIOTOKA.
CiiemoBaTeIbHO, IIPH OIIPEIeIeHHBIX YCIAOBUAX MOKET YCTAHOBUTH-
cs paBHOBECHE 1 YacTHuIla OyIeT ABUTraThCA Ha HEKOTOPOM YIAJeHUN
OT CTeHKU CKBAYKUHBI, He IPUOIMKAACH K HEeH.

3HaueHHe cpeJHell IpeaeabHO CKOPOCTH U,,, IpeBLIIIeHne KO-
TOPOH MCKJIOUUT OCeTaHUe YACTHUIT JaHHOTO pasdmepa um ()OPMBI Ha
CTEeHKY HAKJIOHHOM CKBAYKUHBI, MOMXHO OIIPEJEINTEL N3 BhIPAKEHU

( \

I
‘ )
vnp=R2_R1 Ry - Ry “‘(pn_pm)gsula yTo (1B -R 410 (5.2)
8 g _du\ OKdiy nl2 Rf%q

Ecnu yuecTsb, 4YTO pa3Mephl YaCTHUI] IIIJIaMa MaJjbl II0 CDABHEHUIO
C paJuycoM CKBa’KUHBI, TO B 3HAMEHAaTeJe BeJIMYNHON d, /2 MOXKHO
npeHebpeus. Torpa Beipaskenue (5.3) npuMer BUA

_B({_Bi){_Bi) (en-pulesina 7oy _Ry) 5.3
v"P 3 k RZ}L RZ \J‘ GKydqpm an R2J ) ( ) )

IIpunumasa B Beipaskeruu (5.3) t, = 0, moiaydaem Aja caydas
TeueHUA BASKUX KUIKOCTEH

2
vy =2 (1B} (Pn-px)Esing (5.4)
3 Ry) | 6Kydupy

W3 ananusa Beipaskenni (5.2) — (5.4) ciepyer, 4To Uy, IpK IPO-
MBIBKE OYPOBBIM PACTBOPOM OyIeT MeHbIIIE, UeM B CJIyuae IPOMBIB-
KM BASKOU KUAKOCTBIO, IPUUEM TeM MeHbIIe, YeM OOJIbIlle NTuHA-
MUYECKOe HaIpAMKeHWe COBUTa U MeHbIIle BA3KoCcTb. Ha puc. 5.3
IpuBeJieHa 3aBUCUMOCTb Uy, = f(R,, d,) A1a cilydas JaMHHAPHOTO
TeueHUs BABKOM sKuaKoctu mpu R = 8,4 cm; p, — p, = 1 r/cm’;
P=1,5 r/cm®; a = 457 K, =0,13. HerpyAHO BUJETh, YTO C yBEJIHU-
yeHHeM JuaMeTpa JYacTHI] 3HaueHHe U,, YMeHbIIaeTcd, 0CO0eHHO
pesko npu ysenumdenuu d, 1o 0,5 cMm. AGCOMIOTHBIE 3HAUEHHUA Uy,
IS KPYOHBIX dacTull (cM. puc. 5.3) HeOoJbIline, B TO K€ BpeMs
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3HAUeHNEe CKOPOCTel I MCKJIIOUEeHUS BBIMAJeHUsA YACTHUI] MAJIbIX
pasMepoB JOBOJBHO BHICOKOE; HAMHOTO TPYJAHEEe B paccMaTpuBae-
MBIX YCJIOBUAX WCKJIOUUTH BBHINAJEHNE Ha CTEHKY 0ojiee MEJTKUX
YacTHUIl, YeM KPYOHBIX. YeM OoJbllle pa3Mep 3a30pa, TeM BBIIIIE
JOJIKHA OBITH CKOPOCTD IIOTOKA Uy,

Yro KacaeTcsa ocefaHUsA YACTHUI[ B CTPYKTYPHOM IIOTOKE, TO U3
3aBHCHMOCTH (5.2) ciefyeT, 4TO 3HaUeHHeE U,, ellle MeHbIIe, YeM
TIPU T€UEHUU BASKOMN JKUAKOCTH, T.€. YCJIOBUA B HAKJIOHHOM CTBOJIE
IS TPAHCIOPTa YaCTHUIL B CTPYKTYPHOM MOTOKe Jiyurie. UTo Kaca-
eTCcsA ABUMKEHUS YACTHUIL IJIOCKOM (POPMBI, TO, €CJIM YCIOBUE HE CO-
Oosromaercsi, OHM OYAYT XOTS U MeAJIEHHO, HO IPUOJIMKATBCA K
HIKHEHN CTeHKe CKBAXKMHBI 1 CKAILJIMBATLCA HA Hell, CInIasch Mpu
6JIarOMPUSATHBIX YCIOBUIX.

Ha puc. 5.4, I noxkasama AWHAMUKA HepeMeleHusa eTuHUIHONR

Puc. 5.3. 3aBucumocTs BeamuMHel  Upp, cMm/c

v,, OT TUamMeTpa yactun d,;:
1-R,=12,3 cM;2 - R, =10,7 avt
401\ 1
30+
20
2
10
Puc. 5.4. /IlunamMuka nepeMeuieHus
YACTHUI MOPOALI K HHUIKHEH CTeHKe
HAKJIOHHOTO Y4AaCTKA CKBAJKMHBI IPH 1

KOHIEeHTPUYHOM (I) M BKCUeHTpHY- 0 )i

oM (IT) pacnososkeHun TPyObI dy, cm

1 y
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YACTUIIBI IIIJIaMa OKPYTJI0i (hOPMBI 13 HEYCTONYNBOIO MOJOKEHUA
HaJ Tpy00ii B ycTOMUYMBOE @' oA TPyOy, PacIoIOMKeHHYI0 KOHIIEHT-
puuso. Touku a, b, ¢, d, ¢’, b', a' oTpaxkaioT MOJOKEHUE YACTHI]
yepes paBHBIE IPOMEXKYTKHU BpeMenu. Ilepemelrienue MpOUCXOLUT
oJ AeficTBHEM HeypPaBHOBEIIIEHHOMN COCTABJISIONIEN CHJIBI TAMKECTH
G,.

B

Ha puc. 5.4, II npencraBieHna TpaeKTOPUS ABUIKEHUS YACTUIIBI
(a, b, ¢, d, e) B 3aTpyGHOM HPOCTPAHCTBE IIPHU SKCIEHTPUIHOM II0-
Jo:KeHUU TPyO. B aTOM ciayuae 4acTHIBI CTPEMSATCA 3aHATH YCTOM-
YHBOE MOJIOMKeHNe B caMO¥ HU3KOI vacTu Ieau. Takum obpasom, y
HIUJKHEH CTEHKH CTBOJIA B HAKJIOHHOM yYaCTKe CKBAKMHBI IIOCTOSH-
HO MOBBIITAETCA KOHIIEHTPAIIMA YaCTHUI] IIOPOJbI, UTO BBLI3bIBAET
POCT BA3KOCTH JKUIKOCTHU B 3TUX YACTAX IIOTOKA U 3aMeJsdeT 31ecCh
Teuernre. Haauune B KOJBIIEBOM 3a30pe IEHTPATOPOB, TypOy im3a-
TOPOB, CKPEOKOB OyAeT BeCTH K Pa3PYIIEHUIO AApa IIOTOKa 1 obpa-
30BaHUIO BUXPeEH, a B PANE CIydaeB CIOCOOCTBOBATH BOSHUKHOBE-
HUIO paHHeH TypOyamsanuu. ITO MOYKET OO0YCJIOBUTH BBINMALEHIE
YacTHUIL U3 IIOTOKA Ha cTeHku. CiiemoBaTeIbHO, IIOTOK JOJXKEeH 00Ja-
IaTh JOCTATOUYHOI CUJION, YTOOBI IepeMelaTh YaCTUIIbI Pa3JIUUYHON
¢GOopMBI II0 HMIKHEHN CTEeHKEe CTBOJIA B YCIOBUAX TYPOYJIEHTHOTO Te-
YyeHUsd.

YT0o0bI YCTAHOBUTH pPaCUeTHYIO (OPMYJaY IJA OIpemeeHuI
cpenHell CKOPOCTU ITOTOKA, IPW KOTOPOM MOCTHUTAETCS KaueCTBEeH-
Has OYMCTKA HAKJIOHHOI'O CTBOJIA, ObLIY IIPOBEIEHBI dKCIIEPUMEHTBI
HAa CIIeIaJIbHON yCTaHOBKe. B HAKJIOHHOM CTBOJIe OBLIN IIPOBEIEHBI
OIIBITHI HECKOJIBKUX cepuil. M3yuannch 3aKOHOMEPHOCTU IafeHUs
YACTUII IPU OTIEHTPUPOBAHHLIX TPYOKax 0e3 moToka u B HeM. Kpo-
Me TOT'0, MCCJIEIOBAJICS BEIHOC YACTUIL IIOTOKOM IIPY CBOGOIHOM pac-
TMOJIOXKEeHNU TPYOOK ¢ MX BpalleHueM u 6e3 Hero. B KauecTBe 1miama
KCIIOJb30BAJINCH T€ YK€ YACTHUIIBI, UTO XU B BEPTUKAJIBHOM CTBOJIE.
Bcero 6bL10 BBITTOIHEHO 0K0JI0 2500 ombITOB. B mpoiiecce ombITOB
CTBOJI OBLI OTKJIOHEH OT BepTukaiau Ha 12°. OnbITH, IPOBEJeHHBIE B
HAKJIOHHOM CTBOJI€ TIPW OTCYTCTBUM IIOTOKA, KOTAA TPYOKU OBLIN
OTIIEHTPUPOBAHBI, TOKA3AJIN, UTO ITaJeHNe YaCTUIl IPOUCXOAUT II0
TOMY K€ 3aKOHY, UTO U IPU AHAJOTUUYHBIX YCJIOBUAX B BEPTUKAID-
HOM cTBoJIe (puc. 5.5), T.e. 3aKOHOMEPHOCTH MaIeHUA OMMUCHIBAIOTCA
TeM ke ypoBHeM. MIHaue roBops, HAKJIOH CTBOJIA CKBAKMHBI Ha 12°
He OKa3bIBaJI BIUSHUA HA 3HAUEHNE CKOPOCTH IaJeHUsA YaCTUIBI B

noxrodAmeiica xugroct v,. Oxaaxko dopma xpusoit K = f(0) nua
HaKJIOHHOTO CTBOJIA DU MCCJIEJOBAHUYN B MOTOKE HECKOJBKO M3Me-
HUJIACH II0 CPABHEHUIO C AHAJOIMYHON KPUBOM AJIs BEPTUKAILHOIO

crBosia. 3HaueHue K pmiasa gactur, co 3Hauenuem O > 0,8 ocraerca
IIOYTH OJNHAKOBLIM ¢ n3MeHeHneM J. ITo-BUAMMOMY, 9TO CBSI3aHO C
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BO3MOXKHOCTBIO IIepPeKATBIBAaHUA YACTUIl yKasaHHOU (OPMEI IIO
HIKHEN CTeHKe CKBa’KWHBI, YTO 00JieT4aeT WX BBIHOC, TaK Kak
YacTh Beca YaCTHII IepelaeTcA IPU 3TOM Ha cTeHKYy. ILimockue uac-
TUIEI co 3HaYeHneM O < 0,8 B HAaKJIOHHOM CTBOJIE IIaJaJIid B IIOTOKE C
TeMH Ke CKOPOCTAMM, UTO ¥ B BEPTUKATIHLHOM.

OpHaKo pacCMOTPEHHBIH caydaii mepeMeIeHns YacTHll 0 CTBO-
JIy Ha IPaKTHUKe MOKeT ObITh JIUIIIh Ha YYACTKaX, e TPYyObl IIPHU-
JKaThl K BepXHell CTeHKe CKBa’KUHBI. IIOCKOJBbKY B OGOJILIITMHCTBE
caydaeB TpyObI pacroiaraioTcsa Ha HMMKHEHN CTeHKe, Kyaa OImycKa-
IOTCA M YaCTHUIbI IIIJIaMa, TO OOJBINON IPAKTHYECKHUII MHTepec
MIPEeCTABJANIO YCTAHOBUTH Bui 3aBucumoctu K = f(0) mast sToro
cayuas (cMm. puc. 5.5, KpuBasg 3), KOTopas OIKUCHIBAETCS CJEIYIO-
UM YpPaBHEHUEM:

K =29,5(0,95 +)9). (5.5)

Uy

Yn - Ym
dy——=
q Ve

60

50

40

30

20

0 0,2 0,4 0,6 0,8 )

10

Puc. 5.5. 9xcuepumenrtansusie 3apucumoctu K = f(3) mpm magenum uvacrtun B
MOJeJIU CKBa’KUH B MOKOAIIEHCA KUTKOCTH:

1 — cBUHIIOBBIE YACTHUILI B TPpyOe nuamerpom 7,59 cm (6es3 TpyOOK); 2 — aIIOMUHU e-
BbI€ YaCTHUIBI B TPyOe fuamerpoM 7,59 cm (6e3 TpyOOK); 3 — CBUHIIOBBIE YaCTHIIBI B
TpyOe qnuamerpom 7,95 cM ¢ TpyOKaMu 110 IIeHTPY; 3' — CBUHIIOBbIE YaCTUIILI B TPyOe
guameTpoM 7,59 cM ¢ TpyOKaMu 0 IEHTPY B HAKJIOHHOM cTBOJeE; 4, 5 — COOTBETC T-
BEHHO CBUHI[OBbIE ¥ QJIOMUWHUEBBIE YACTUILI B BEePTUKAJBHON Tpybe AumaMeTpoMm
4,0 c™m (6e3 TpyOOK)
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K Puc. 5.6. 3asBmcumoctu K =

=fld,/(D,, — d,)] npu moxoxeHnn
70 - MOIeJNM CKBasKMHBI mOx yrjaom 12°
[0 BEPTUKAJIN:
1 - mapukwn; 2 — gucku (0 = 0,253);
60 - I — TpyOKu K ueHTpy Mmopenu; II —
TPYyOKM CBOGOLHEIE
50 .
HexkoTopslii pocT Bennuu-
HbI K B HaKJIOHHOM CTBOJIE IIO
401 CpaBHEHHUIO C BE€PTUKAJIBHBIM
00bACHAETCA OOJBIINM IIOJ-
30k KJIMHUBAOINUM 3(QQPeKToM Ua-
CTUI B CEPIOBUIHOI IIEJIU.
20 | A CrerneHb MOAKJIWHUBAHUA OY-
0 0,1 dy IeT OIpenesiTbCS IlapaMer-

dom-d PoMd, /(Do —d,).
Ha puc. 5.6 mpeacraBiaeHbl

d
D—“) JLJIS TIMTaPUKOB U IJIOCKUX YaCTHIL ¢ O =
H

CKB

3aBucumocTu K = f(

=0,253. Ina chepuueckux u miaockux yactur ¢ § = 0,253 astu 3a-
BHUCHMOCTH OIIMCHIBAIOTCA CJAELYIONNMY BLHIPAKEHUAMIE:

r__ _ d‘{ .
Kj=72-157 % (5.6)
K/'=41,5-75— % (5.7
DCKB _dH

y‘lI/ITBIBaﬂ, qTo ccpeplxmecm/le JacTUunbl IIjlIaMa IIPpU 6ypeHI/II/I
BCTPEYAIOTCA PEAKO, MOXXHO IIDUHATH AJIA IIPAKTUYECKUX PacuyeTOB

HEKOTOPYIO 3aBUCUMOCTb K =f{Dd—“d), cpenuioo Mexay (5.6) u
(5.7), HapuMep
K, =K —116d—“d, (5.8)

CKB H

TIPUTOTHYIO AJIA YACTHUII PA3TUUHON (DOPMHEI.

B HaKJI0HHOM CTBOJIE TaKiKe U3yUaJIOCh BIUSHYE BPaIlleHuA TPY-
OOK Ha CKOPOCTBL BbIHOCA YacTuil. McciemoBanusa B MOTOKE IPU OT-
IIEHTPUPOBAHHBIX TPYOKaX, Tak JKe, KaK U HCCJIeJOBaHUSA B BEPTHU-
KaJIbHOM CTBOJIE, HEe II03BOJIAJM YCTAHOBUTH BJIUAHMNE BPAIEHUSI
TPYOOK Ha CKOPOCTh BHIHOCA UACTUIL, HECMOTPS Ha OOJIBIIION mAuala-
30H M3MEHEHUS YIJIOBBIX CKOPOCTEHM w. ITO OTHOCUTCS KaK K cde-
pUYeCKUM, TaK M K IJIOCKMM dactuiiam. OgHaKo mpu CBOOOTHOM

300



BpallleHnu TPYOOK B MOJEJH BJIHSHUE 3TOTO IIapaMeTpa SApPKO BbI-
pakeHo aJia chepUYeCcKuX YaCTUI] ¥ He3aMeTHO [IJIA TJIOCKuX. Biu-
sIHVe BPAII[eHUs TPYOOK HA BBIHOC YACTUI[ AaHAJIOTUYHO CJIyUaio Bep-

[wdy
TUKAJIBHOTO IIOJIOKEHUS MOJEJH, U 3aBUCHMOCTb K =fLu_H J omnu-

I
CBHIBAETCS TEM JKe YPaBHEHUEM.

ObecmeunTs KaUeCTBEHHYIO IPOMBIBKY CTBOJIA CKBaYKWHEL IIepe]
[EMEHTUPOBAHMUEM JIXIIIh 38 CUET yBeJINYEHUA IOJaUy He IIPeCTaB-
JIsIeTCs BOBMOYKHBIM, €CJIU B IIPOIlecce MPOMBIBOK He IIPOU3BOAUTH
OCEBBIX IlepeMellleHnii 1 BpaleHus KoJoHHbI. OcobeHHO a(hheKTuB-
HBI JOJI’KHO OBITH OCeBOe IBUKEHMEe KOJIOHHBI C ee Pasrpys3Koil (B
mpenesiax pacuera) Ha 3a00ii, TOCKOJBKY 3TO 00YCJIOBUT BO3HUKHO-
BeHIe Ha KOJIOHHE IIPOJOJIbHBIX BOJIH, UCKJIIOUUT B Psle WHTEpBa-
JIOB 3allleMJIEHNe IIJIaMa ¥ Pa3pyIINuT 3acTONHBIe 30HLI. TakuM 006-
pasoM, IBUKeHe KOJOHHBI U ee BpallleHue CJelyeT paccMaTpuBaTh
Kak 00sa3aTeIbHbIe TeXHOJOTUUECKUEe OIlepalluy mepes IeMeHTUPO-
BaHMeM U B Ipolecce IleMeHTUPOBaHUs, a 00caJHble KOJOHHBI 1 Oy -
POBBIE YCTAaHOBKHY JOJYKHBI PACCUUTHIBATHCS HA BO3HUKAIOIIME TIPHU
9TOM HATPY3KH.

Hs1 ManbIX pa3sMepoB YaCTHIL IILJIaMa, [IPY IIPOYNX PABHBIX yC-
JIOBUAX, CPENHAS CKOPOCTH U, TypOYyJEeHTHOTO IIOTOKA, 00ecIeuu-
BaroIfas BBIHOC YACTHI[ B HAKJIOHHOM CKBAa’KMHE C YIJIOM HAKJIOHA
crBoJsa 12° gomxHa 66T B 1,2—1,7 pasa 6ojbIlie, 4eM B BEPTUKAJb-
HOI1, B 3aBUCHUMOCTH OT (POPMBI UacTull. YeM MeHbIe §, TeM 6OJIbIIe
IOJIXKHO OBITH IPEBBINIIEHNE CKOPOCTM BOCXOMSINEro IIOTOKA B Ha-
KJIOHHOM cTBoJe. Ecau yros HakjoHa MeHbIIe 12°, To HE0OX0AMMO
MIPOU3BOAUTD JUHEHHYIO MHTEPIOJSIINIO Pe3YJIbTATOB pacuera.

Cnenmanuctsl Komnanuu “OM-Ai dpunnuar @aonas” Jlta. mo-
KasaJId, uTo IIPU HaKJIOHE CTBoJIa IpuMepHo 50—60° uzer o6BasbHOE
CTIOJI3aHMe HAKOMMMBIITUXCA YACTHII ITIJIaMa.

5.1.4. OCEBOE IBUXEHUE OBCAIOHBIX KOJIOHH
IIpu oceBBbIX TepeMeIeHnAX KOJOHHBI CO CKOPOCTHIO U, 3HaAUe-

Hue abCOIIOTHON CKOPOCTH IIOTOKA B 3aKOJOHHOM ITPOCTPAHCTBE U,
MOJKeT ObITH BEIPAYKEHO KaK

. 2
V.= Q—TEVTRI =Vni Vi , (5.9)
a(RZ -R?) m?-1

roe @ — mojava JKUIKOCTU B CKBaYKMHY B IPOIlECCe ABUYKEHUA KO-
JOHHBI; m = R, /R,— OTHOIIlIeHNe paJuyca CKBaKWHBI R, K HapyX-
HOMY pafinycy KOJIOHHBI R, .
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3HaueHNe TUAPABINUYECKUX TIOTEPh B KOJIBIIEBOM IIPOCTPAHCTBE
Ap, TpUOGIN3UTENIHLHO MOXKET OBITH HalimeHo mo dopmysie lapcu —
Betic6axa:

2

Ap, = latum Lo 5.10

Pr=leny " uR, - By (5-10)
IToxcraBuB BeIpaskeHue (5.9) B hopmyay (5.10), moxyuum

2

ot Lo [, o) 5.11
AP )\g4(R2—R1)LUH_m2—1J. -1

BriTankuBatomaa cusia F, melicTByiolilad Ha KOJIOHHY C obOpart-
HBIM KJIAIIaHOM B IIPOIecce ee IepeMeIeHn, MOKeT ObITh HalimeHa
¢ yueToM BeIpakeHus (5.11) us saBucumocTu

2

FoApnR2-i, toBile o U0 ) 5.12
Y ¥ ih “toim 1) 2 ) ( )

Ecnu o6cagHas KOJOHHA 3allOJHEHA *KUAKOCTHIO GoJiee JIETKOI,
yeM 3a KOJIOHHOM, T.€. Y, > Y., 9TO O0yCJIOBJINBAET BOBHNKHOBEHUE

CHJI IIJIaBy4YeCTUu Fa, KOTOPbIE MOKHO OIIpeJe/INTh KaK

F,= ="V [ xR, (5.13)
g
TJ€ Yy Y — IJIOTHOCTH KUIAKOCTY 38 KOJIOHHOM U BHYTPU Hee.
Kpowme Toro, Hajuume B KOJBIIEBOM IIPOCTPAHCTBE MY(PT TaKiKe
CIIOCOOCTBYET YBEJWUEHUWIO TUAPABIUYECKUX COIPOTUBJIECHUN IO
3HaueHUu Ap,, a CJIeZoBaTeJIbHO, B IIPOIIECCE IPOMBIBKY BO3PACTaeT
BBITQJIKUBaOIada cuia F,.
HomosHUTEIPHOE 3HAUEHUE AaBIeHUA Ap,, 00yCJIOBJIEHHOE HAa-
auureM My@dT, MOKeT OBITh Hali/[eHO B IIePBOM IIPUOJIMIKEHUU C II0-
MoIIbIo popMyJibl Bopao ¢ mompaskoii

2
2 2 2
34TQ; L, (RE-R} |} (5.14)
nzg(Rg—Rf)lc_TLRg—Rﬁ

Apy =

ruoe l,, — cpegHAA OauHA TPYO B KOJIOHHe; R, — HAPY KHBIN paguyc
My®dTBI; @, — 00BEMHBIN PACXO[ KUIKOCTH B KOJBIIEBOM 3a30pe C
Y4eTOM ABUKEHUA TPYO,

Q,=Q=mv,R;. (5.15)

ITocsne momcramoBku BhIpaskeHus (5.15) B dopmyay (5.14) c
yueroMm ypaBHeHUA (5.11) MOKHO OIpeneUTh YTOYHEHHYIO BEJIN-
yuHy F':
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2

( vy )

2
F = (AP, + APDARE =R, Ly, | b m2=) _BATR(, o )
( p}c p}c)ﬂ: 1 T 1LTY1 K 4g(m_1) nzglc‘T bid mz_l) X

(RZ-R2 N ()
R -R g yo011-12)R |. 5.16
SV I B W ©-19

Amnanus Beipaxkenud (5.16) moxaswIiBaeT, UTO AJA 00JerdeHUs
IMO'beMA KOJIOHHEI C IeJIBI0 YIYUIIEeHNI KAueCcTBa IPOMBIBKU CTBO-
Jla, a TaKKe [OJIsI MOBBIIIIEHNs CTeIIeHN BBITECHEHUs OypOBOro pac-
TBOPA IEMEHTHLIM HEOOXOAMMO MMETh IIOBBIIIIEHHBIE IMOJAYN KU -
KOCTHU ), a IPOJABKy CJEAYeT BEeCTH KHIKOCTBHIO, MMEIoIeil MeHb-
IITYI0 IJIOTHOCTh, UeM I[eMEeHTHLIN pacTBoOp. YeM 60JbIlle IIJIOTHOCTH
IIEMEHTHOTO PacTBOPA, MEHbIIE 3HAUCHNE 3a30Ppa U 0OJILIIE PaguyC
KOJIOHHEI, TEM JIerde, MCIOJIb3Ys I'MAPABINYECKYI0 9HEPIHUI0 MOTO-
Ka, IPOU3BOAUTE IIOAbEM KOJIOHHBI. I'MApaBIMYecKuil OO 3HAa-
YNTEJIbHO CHUKAET PACTATUBAIOIIE HAIPY3KU, OIAaCHBIE A1 Pe3b0
BEPXHUX TPYO, ¥ IPeSOTBPAIAeT UX MOPLIB.

CuHm)KeHMe Beca HA KPIOKe 3a CueT TUAPABINYECKUX COIPOTUB-
JIEHUH B KOJIBLIEBOM 3a30p€e He SABJISIETCS OIPaBLAHHBLIM, IOCKOJBKY
HEeOOXOAUMO CTPEMUTHCS K MX YMEHBIIEHUI0 M3-32 BO3MOMKXHOCTU
BO3HMKHOBEHM IIOTJIOIIEHMIA.

Fa /Ly

40 d =299 mm

245

35 F
30
25
194
20
168
15
146
10 - 127
Puc. 5.7. 3aBUCHMMOCTH 5
F,/L, or pa3HOCTH ILIOT- dp=114 Mm

HOCTell SKMAKocTell Ay,
(r/em®) pnsa Tpy® PpasHBIX L L1 L L1

AuameTpor d, (vm) 0 0102030405 0060,7 08 Ay, riecm3
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Bousee a)eKTUBHBIN CIOCO0 CHUIKEHUA HATPY3KU HA TaJIEBYIO
CUCTEMY — IIPOJaBKa I[EMEHTHOTO PACTBOpPa KUIAKOCTHIO C IIOHU-
JKEeHHOM ILIOTHOCTBIO, XOTS 9TO TaK:Ke TpedyeT mpuMeHeHUsa 6ojiee
MOIITHBIX [[EMEHTHPOBOYHBIX arperaToB 1 000pyI0BaHUA. SHaAUCHUE
YMeHbIIeH!s Beca 1 M 06cagHBIX TPYO MOMKHO OIIPeNeJIUTL U3 3aBU-
cumocTu (5.13):

F,
=0 - )nRe. (5.17)

T

Ha pwmec. 5.7 mnpuBemeHBI rpaduuecKre 3aBUCUMOCTH

F

L—a=f(Ay .d.), rie d, = 2R, mokassiBatoiire s(pGeKTUBHOCTL JaH-
T

HOro ciocoba. Ecin MmakcuMaabHOe 3HAueHue F CBSA3aHO C MAKCH-

MaJILHBIM 3HAUYEHVEM pacxoja KUIKOCTel, To 3HaueHue F, Oymer

MaKCHUMAJbHBIM IIOCJE€ 3aKauK{ II0OJHOI0 o0beMa IIPOJaBOUYHOM

SKUIKOCTH.

5.1.5. OIIEPAIIVN ITEPE] CIIYCKOM
OBCAIHBIX KOJIOHH 1 TEMEHTUPOBAHUWEM

OBINVE PEKOMEHIOAIIMHM IIO ITPOMBIBKE CKBAXHWH

1. IIpOMBITH CKBasKHHEI CJeAyeT OYpPOBHIM PACTBOPOM C MUHU-
MaJIbHO BOBMOJKHBIMU B PACCMAaTPUBAEMOM pPaiioHe BA3KOCTBHIO, M-
HaMHUUYECKUM M CTATUUECKUM HATIPAKEHUAMU CABUTA.

2. Bricokoe kKauecTBO 6YpPOBOT0 pacTBOpa IIPU IIOATOTOBKE CTBOJIA
JIOCTUTAETCs IrPy00il OUMCTKOM BUOPOCUTAMU U TOHKOH — T'MIPOIUK-
JIOHAaMU ¥ AP. ITO IIPeJoTBpalliaeT o0pasoBaHUe B CKBasKUHE TOJI-
CTHIX KOPOK C BKJIIOUEHUAMHU IIIaMa U 00ecIieYnBaeT KauecTBO 0Y-
POBOTO pacTBOpA.

3. Hna mydreii OYMCTKU CTBOJIAa, OCOOEHHO ero KaBePHO3HBIX
MHTEPBAJIOB, IIPOMBIBKY CJIEIyeT BECTH, YCTAHOBUB B HUYKHE 4acTu
OyPUJIBHOM KOJOHHEI J0JIOTO C TYPOOOYPOM OUeHb MAJIOM MOIITHOCTH
(yoanus, HampuMmep, U3 craHgapTHOro a0 70 % crymeHeit), mpu
HU3KOIf YacToTe BpalleHnA OYPUIbHBIX TPYO. IPHEeKTUBHOCTS 0UU-
CTKHY B 30HE JI0JIOTa 3aBUCUT OT KMHETUUECKOL SHEPTUH BpaIaoIle-
rocd IOTOKA.

4. B npoi1iecce IPOMBIBKK CTBOJIA PEKOMEHAYETCS IIepUoguuec-
Kasi MaKCHMaJIbHO BO3MOKHASA PasTpys3Ka MHCTPYMEHTa Ha 3a00ii ¢
MOCJEAYIOIMIUM MPUNOIHEMOM. OTO CIIOCOOCTBYEeT APOOGJIEHUIO
KPYIIHBIX KYCKOB F'OPHOM OPOJBI B CTBOJIE CKBAYKUHBI U 00Jierdyaer
UX yHajeHue.
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5. PeKoMeHIyeMbIil PeKUMOM IIPOMBIBKY — TyPOYJI€HTHBIHA.

6. Pe;kuM 1 IPOM3BOAUTEIHHOCTh TPOMBIBKY OIIPEAEISIOTCA ee
rnapaMeTpamMu, TeKY4YeCcThi0, a TaKyKe pasMepoM ¥ (POPMOU UaCTHIL
nopoabl. ITockoIbKY pasmep u ¢GopMa KOJBIEBOTO MPOCTPAHCTBA
CKBa)KWHBI IIepeMeHHbIe, CO3JaI0TCA YCJIOBUSA IJisA BO30Y KAEHUS
TypOyJIEHTHBIX 30H B ONPENEJIEHHBIX yYAaCTKaX CTBoJIa (0COGEHHO
[IpH BpallleHuu TpyO) mpu ynciaax PeflHONbACA HUMKE KPUTHUECKUX
(1100-1200). B ycimoBuax TypOyJIeHTHOTO TeUeHUs TaJeHUNe dac-
TUIL TOPOABI IPOUCXOJUT OBICTPEE, UeM IPU CTPYKTYPHOM pPerKuMe
0o0TeKaHUsA, U PACCYUTHIBATH IIPOMBIBKY CJIEAyeT HCXOJs U3 3aBU-
CHUMOCTeI, ITIOCTPOEHHBIX HA OCHOBE YpaBHeHUA PurtuHrepa.

7. KoHTpOJIIMpOBaTh IPOMBIBKY CJIELYET II0 U3MEHEHUIO KOHIIEH-
TpalMy ILJIaMa B IIPOMBIBOUHOM KUAKOCTH. IlocTerneHHOe yMeHb-
11eHre KOHIEHTPAINHY 1 ee CTabUIn3anua XapaKTepus3yoT OKOHYa-
HUe TPOMBIBKU. Ec/Iu 110 ncTeueHnn pacueTHOTO BPEeMeHU KOHI[@HT-
pamnus IijgaMa He YMEHBIIAaeTCs, IPOMBIBKY HEO0OXOAWMO IpeKpa-
TUTh, IOCKOJIBKY 3TO CBUETEJHCTBYET 00 OCHITAHUY IIOPOJ U 00pa-
30BaHUM KaBepH. B TaKOM ciiyuae cTaTUYeCKOe HAIPAKEHUe CABUTA
MIPOMBIBOYHOM JKUAKOCTHU IIOCJI€ IIPEKPAIeHUs IIUPKYJIAIUA W U3-
BJ€UeHUA TPYO B BEPTUKAILHON CKBAayKUHE TOJIKHO 00ecreuynBaTh
yIepsKaHue MiaMa BO B3BEIIIEHHOM COCTOSHUU.

ITPOMBIBKA CKBAKHWH, OCJIOMHEHHBIX OCBIIISIMI, KABEPHAMUI
1 KEJIOBAMH, ITEPEN CIIVCKOM OBCAIOHBIX KOJIOHH

OnpenesieHne MoOgavYu U MPOTOJIKUTEILHOCTH TPpoMbIBKu. Ha 6y -
PUIBHYIO KOJOHHY IHepe] MOCJeTHUM HO0J0JIeHeM yCTaHABJINBAIOT
He MeHee IBYX IIJIaMOYJIOBUTEJIeH, OAWH 13 KOTOPBIX PACIOJIOMKEH B
mpu3aboiiHoiT 30He, a IPYToil — B cpegHEN YacTu OYPUIBHOMN KOJOH-
HBI.

WzBieueHHBIN IIIJIaM TPOMBIBAE€TCS BOJOM M paccemBaeTcs Ha
TMOYBEHHBIX CUTAX IO (QPaKIusaM. 3aTeM HECKOJbKO udacTull Gpak-
UM KPYIIHOI'O IIIJIaMa IIOMEIAeTCA B MEPHBIN IIUINHAD C BOAOH, U
1o 06IIeMy 00beMy BBITECHEHHOM JKUAKOCTU V K UMCJIY YacTHUIL N
oIpeiesiAeTCs CPeIHUM 00beM OHOM YACTHUIThI:

Vv, =V/n.

PacueTHbIil AmaMeTp YaCTHUI[ IILJIAMA OIPEAeIsIeTCs HCXOISI U3
obbeMa vacTull 0a3mcHOIl (GpaKIlnU, KOTOPBHIH MaKCUMAJIBLHO IIPU-
oamsxaerca k V, = 0,065 (D, — d,)°.

OmpenmenAoTeA mTapaMeTPhl YaCTHUIL 0a3MCHOM (GpaKkIIum
14

gz,
0,523(d<?)?
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rae d = (D + D,)/2; D — guameTp A4eeK CUTA, HA KOTOPOM OTOO-

paHa 6asucHas ppaxnua; D, — nuaMeTp A4eeK CMeKHOTO CHUTa, dYe-
pes KoTopoe 0asucHas (ppaKkIusa mpolra.
s OpHMEeHTHUPOBOUHBIX PACYETOB MOYKHO IIPUHUMATB: O =
=0,1+0,2 — maam B BuAe TOHKUX miaacTuHok; O = 0,5+0,6 — maam
YTIJIOBATHIM, 00 bEMHOM (hOPMBI.
Ompepenserca pacueTHBINH AMaMeTp YaCTHUIL IOPOALL d,:
151 BEPTUKAJIBbHBIX CKBaKUH

d,, =0,27(0,86 + d)(D. — d,); (5.18)
IUIA HAKJIOHHBIX CKBAYKUH C 36HUTHBIM yIJIOM o, = 12°
d,.=0,085(1,41 + d)(D, — d,). (5.19)

IIpu pacuerax D, mpuHUMaeTCA PaBHLIM AWAMETPY YYacTKa
CTBOJIA, OT MIPOMBIBKY KOTOPOI'0 3aBUCHUT KAUeCTBO M3OJIAIMOHHBIX
pabot. Bo Bcex ciyuaAx Ipu onpefeleHHU d, HeOOXOAMMO PYKO-
BOJCTBOBATHCA CJEAYIONIMMU PEKOMEHIAIMAMN C TOUKHK 3peHud
BO3MOXKHOCTH IIPOXO0KICHMS YaCTUIL B KOJIBIIEBOM IPOCTPAHCTBE:

d, <D, —d, Ipu IOATOTOBKE CKBAKUHEI K CIIYCKY KOJIOHHBEI IIPH
00s13aTeIbHOM BpallleHny 0y PUILHON KOJIOHHEI;

d, <0,5(D, — d,) npu IpOMEIBKe Ilepe] neMeHTuposanueM (D, —
IuaMeTp J0JI0Ta).

Ecnu mpu pacuerax mo ¢opmynam (5.18) u (5.19) d, 6yaer
0oJIbIlle YKa3aHHBIX 3HAUEHMH, TO Heo0OX0AUMO d, GpaTh COOTBETCT-

BeHHO paBHBIM (D, —d,) nnmu 0,5(D, —d,,).
OmpenesaoT CKOPOCTD MafeHU A YaCTHII.
Heobxoammas IJisg pacueToB ILJIOTHOCTb Pa3JUUYHBIX FOPHBIX IIO-

pox nmpuBeneHa B Tabi. 5.1.
IIpu pacuerax Gepercs MaKCHUMAaJbHAas IJIOTHOCTb, COOTBETCT-

ByIOITIaA HanboJiee TSKeJIbIM ITopoIaM 6a3MCHOM (DpaKkIIuin.

Yem Oosibilie 0 M pasMep YacTHUIl, T€M MEHBINe yroJl HaKJoHA

BJIMSET HA YCJIOBUSA BBIHOCA.
Omnpepenserca:

Taoauma 5.1

Topnas mopoga IlnoTHOCTD, T/CM? Topras nmopoga | ILitoTHOCTSH, I'/cM®
Mpawmop, usBecT- 2,70-2,73 ITecuanuku, ajies- 2,6-2,7
HSAK POJIUTHL
IMomoMuThI 2,8-2,9 Oyuut 3,2
Kamennas cosb 2,17 ITupokceHuT 3,1-3,3
Anrugpur 2,31-2,32 BazaabT 2,6-3,1
BenToHUTOBLIE 2,0-2,1 I'panut 2,64-2,78
TJIMHBI
KaosuHoBBIE 1K~ 2,562,568
HBL
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MUHHMAaJbHAS CKOPOCTh ITIOTOKA, IIPU KOTOPOM YaCTHUIILI pacyer-
HOT0 3HAUEeHUA OyAyT HAXOAUTHCS B IIOTOKE BO B3BEIIIEHHOM COCTOS-
HUN

wmin = Kn wq;
pacxonm UIKOCTH, COOTBeTCTByIOIIII/Iﬁ W hin

Quin =0,785(D7 - d?)w (5.20)

min 5
K02 PUIINEHT, YUUTLIBAIOINI HEPAaBHOMEDPHOCTh pacIiipejeJe-
HUSA CKOPOCTe¥ 110 CeUeHUI0 IIOTOKA U pPasMephl YaCTHUII,

(, a,)\d,

K =0,67]1- : (5.21)
"o )

Ecau B pacuerax K, oKasbIBaeTcs MEHbIIIE eTUHUIILI, TO OH IIPHU-
HUMaeTCcsA PAaBHBIM eUHUIIE.

IIpu 3HAaUueHUAX @ < @, TOJHON OUMCTKU CTBOJIA MPOUCXOAUTH
He OymeT, maske IPU OUEHb AJUTENLHON TpPOMBIBKe. IIpm JTr00BIX
3HAUYEHUAX @ > @, Yepe3 IIPOMEXXYTOK BpPeMeHU t, CTBOJ OymeT
KauecTBEHHO IIPOMBIT.

OmpenensaoT IPOLOIKUTEIbHOCTS IPOMBIBKY CKBaKUHEI f,, 3a-
IaBIIINCH CpeAHell CKOPOCThIO IIOTOKA W > W

- L
0,6(w - wp;i,)

min

(5.22)

0

Ecnu 3agaTbes ¢, TO MOYKHO PEIUTh, MI0Jb3YACh 3aBUCUMOCTBIO
(5.22), obpaTHyio 3ajgaudy, T.e. OIPENeJUTL CHauaja CKOPOCTh
(w — w,;,) nogbemMa Haubojee TPYAHOBLIHOCUMBIX YACTUIL IIOPOJHI,
3aTeM — HeOOXOAMMYIO CPEIHIOI0 CKOPOCThH IIOTOKA, a IIOTOM C IIO-
MoIITbI0 BeIpaskeHu4 (5.20) HaiTy HEOOXOAMMYIO ITOJaYy HACOCOB.

OpHako 3HAUEHNA () OTPAHNYMBAIOTCA TEXHUYECKON XapaKTepu-
CTUKOM 060pymoBaHMA (IIIJIAHTY, HACOCHI U AP.) HA OYPOBOI U HAJIU-
YyreM 30H IIOTJIOIEHU, T.e. IPU BbIOOPe @ HeoOXOoAMMO COOJII0IATh
ycaoBue @, < Q < Q.. $KenarenbHo, YTOOBI PEKUM TeUeHUA NIPU
BBIOPAHHOM @ OBLI TYPOYJI€HTHBIM.

PexxuM TeueHMS JKMAKOCTM B KOJIBIIEBOM IIPOCTPAHCTBE IIPHU
HalIeHHOM @ OITpeiesigeTcs Mo 0000IeHHOMY KPUTEPUIO
Re* - pw(Dc _d'r) .

" 1+ ‘EO(DC _d'r)
6wn)

Eciuz Re < 1600, To pe:xuM TeueHUA CTPYKTYPHBLIM WU Iepe-
XOIHBIN.
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IIpubau:xeHHAA METOAMKA OIpPedeIeHUs IMMOJAYM KHIKOCTH.
IIpuBeneHHBIN BBIIIE TOUHBIN METO OIIpeleieHuA ¢ CpPaBHUTEIHHO
CJIOJKEH 13-3a HeOOXOAMMOCTHY OJTyUeHNA nHpopManuu o hakTuie-
CKOH 3aIllIaMJIEHHOCTHU CTBOJIA II0 pe3yJbTaTaM OTOOpa IjIamMa He-
TIOCPEJCTBEHHO U3 CKBAKUHBI, & TaKyKe M3-3a HEOOXOAMMOCTHU II0-
caenymolnero ero asajamusa. IIosTomy Bo Bcex caydadx PEeKOMEHIY-
eTcsA CHAyaja IIPOM3BECTU pPacueT II0 HPUOIMIKEHHON MeTomuKe,
KOTOpas JaeT 3aBLINIeHHbIEe 3HAUEHU (UTO He BCeTa IIPUeMJIeMO).

CyIIIHOCTD PACUeTOB 110 IPUOIMIKEHHON MEeTOAUKE COCTOUT B JIO-
OYIIeHNH, YTO 0a3WCHLIN ILIaM nMeeT (DOPMY IPaBUJIBHBLIX 00HEM-
HBIX (hUTYD, a caegoBaTeabHO, O = 1.

OmpenendaoT pacyeTHBIN AUaMeTp AJIA BePTHUKAJIbHBIX U Ha-
KJIOHHBIX CKBa)KUH 10 hopMyJie

d,=0,5(D, - d,).

HaxomaT ckopocTh mafieHus YacTUIl B MOTOKe (B HAKJIOHHON M
BEPTUKAJIBHOI CKBAYKUHAX).
ITociemoBaTEILHOCTE OCTAJNLHBIX PACUETOB OCTAETCS IIPEKHEH.

ITIPOMBIBKA CTBOJIA ITPM1 OTPAHMYEHUMU IIOJAYM

B ciryuae orpanndenus nogauu Q,,, He3HAUNTETLHO IIPEBHIIIAET
@,in » ¥, CIEIOBATEJILHO, BPEMS IMIPOMBIBKY MOJKET OKa3aThCs OUEHb
0O0JIBIITM, UTO HEIIPHUEMJIIEMO.

Korma kaBepHOBHBIN WHTEepBaj amaMmerpoM D, HaXoAWUTCA B
HIDKHEN JacTH IIeMeHTHPYeMOTo y4acTKa Ha IriryomHe L,, o 3aBU-
cumoctu (5.22) ompeneinsercs IPOAOJKUTEIbBHOCTh IIPOMBIBKU
CKBa/KUHBI IIPDU 3HAUEHUAX W,,, (COOTBETCTBYIOMUX Hmojaue Q,,.),
OTUBKUX K W,,;, [/ KaBePHO3HOTO MHTepBaJja

Ly

fy=— 0
o1 076(w;|0n - wmin)

OnpenendaT TPOSOKNUTEIHLHOCTh IPOMBIBKY t;, IPU BO3MOJXK-
HOCTHU yBeJIudeHUus @, 10 3HaUeHn# @, > Q,,, ¢ Tyounsl L,, ana
yero:

a) HaXOAAT IPOJOJIKUTEIFHOCTh TPOMBIBKY nHTepBana L, — L,
IIpU KOTOPOIT MCKJIIOUAETCS MOBTOPHOE 3arpss3HeHle WHTepBaJa 3a
CUeT OCaKJeHUA IIJIaMa BO BpeMs M3BJIEUEHUSA M3 CKBAYKUHBI Oy-
PUIBHOU KOJOHHBI JynHOM Ly — L;:

Hot

tnp0=w, (5.23)

0’6(wnon - wmin)

rae t, — 3aTpaThbl BpeMeHH! Ha IIOAheM M3 CKBa’KMHBI KOJIOHHBI JJIM-
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Hoit Ly, — L;; w, — MaKCUMaJIbHas CKOPOCTh OCAKAEHUA B IIOKOANIEe-
¢ JKUIKOCTU YaCTUIL TOPHOM NOPOJBI B CKBAXKIHE.
MaxcuManabHYIO CKOPOCTh MaJeHNUA NUMEIOT YaCTHUIILI Pa3MepOM

d. = 0,5(0,26 + 8)(D, — d,). (5.24)

IIpu pacuere HeoO6xogumo OpaThb 3HaueHMe D, BBINIEIEIKAIIETO
uHTepBasa L, T.e. D,= D,

0) orpenesAIOT 3aTPaThl BpEMEeHU Ha IIPOMBIBKY CO CPeJlHEN CKO-
POCTBIO W;, COOTBETCTBYIOIEH @; OCTAJBHOTO yYaCTKa CKBAKWUH
guametpoM D, u AuuHOHN L, Ipy 3HAUEHUAX W, AJA paccMaTpu-
BaeMOro MHTepBaja

- b
0,6(Wwy -w

t
P r,nin)

0611125 IPOAOIKUTEEHOCTD IIPOMBIBKH toy = typ0 + Eyy'-

Ecau ty; > t;3, PEKOMEHAYeTCA OCYIIEeCTBJIATH IIPOMBIBKY CO
CTyIIeHYaThIM U3MEHEHNEM IIOaYuu.

B cayuae, Korza B CKBasKMHE TIIyOMHON L, KaBepHO3HBIN MHTEP-
BaJI cpefHUM nuamMerpom D, HaXoZWTCA Ha TyIyOmMHEe L, U BHIIIe,
I0Jaua MOKeT ObITh yBeJHYeHa A0 3HaUeHU’ @, > @i, » T-€. Tpebo-
BaHUA KAYeCTBEHHOM OUYMCTKM KABEPHO3HOrO HHTepBaja OyayT
obecmeuensbl. IIoCKOIBKY IPOMBIBKA CTBOJIA fuaMeTpoM D, B MHTeP-
Base L, — L; MOXeT BECTUCH JIUIIb IPH Q) in1 > Qoo > Quin IPU IPO-
MBIBKE 5TOT'0 MHTEPBaja KABEPHHBI B JOCTATOUHONU Mepe MPOMBIBATE-
cs He OyAyT.

ITo 3aBucuMocTH (5.23) ompeneadaoT TPOAOIKUTEILHOCTD IPO-
MBIBKU MHTepBaJsia L, — L;, 3aTeM IPOJOJIKUTEIbHOCT TPOMBIBKU
uHTepBajia 0 — L,

T =—Ll
P b
0’6 (W,uonl =Wmnin1 )
rIe W,;,; — MUHIMAaJbHaA CKOPOCTh MOTOKA B uHTepBajyie 0 — L, .
OO111ee BpeMs IPOMBIBKY CTBOJIA £o5 = ty + 0+

ITPOMBIBKA CKBAMIH B ITPOITECCE CIIYCKA
1 IIOCJIE CITYCKA OBCAIOHBIX KOJIOHH

IIpoMBIBKa B IIPOIECCE U MOCJE CIYyCKa 00CaTHONU KOJOHHBI 005-
3aTeJbHA, IOCKOJIBKY 00ecIeurBaeT BBICOKYIO CTEIEeHb OUWCTKU
KOJIBIIEBOI'O 3a30pa OT OOJIOMKOB rOpHOM mopozasl. CBoeBpeMeHHOE
yYaoajJleHne aTux 00JIOMKOB 13 CTBOJIA CKBAXKHHBLI 3HAUUTEJIbHO CHU-
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JKaeT BO3MOXKHOCTh T'HIPOPA3PhIBOB U IIOTJIOIIIEHWI B IIpoIlecce
COyCcKa UM IeMEHTUPOBAHMS, IOBBLIIIAET KAaUeCTBO W3OJIAIUU 3a-
TPYOHOTO IIPOCTPAHCTBA.

Yucro IpoMesKyTOUHBIX IIPOMBIBOK OIIPEAesISAeTC AJI KarKI0ro
patioHa MHAWBUAYAIBHO, B 3aBUCUMOCTH OT Te0JIOTO-TeXHUUECKUX
YCJIOBUIA.

Br160p mTogaun 1 IPOJOIMKUTEIBHOCTH IIPOMBIBKY ITPOM3BOAUTCSA
COTJIACHO OIIMCAHHOM BBITIIE MeToAuKe. [IpomoIKUTeIbHOCTD Kadk-
JIOM TIPOMBIBKHY OIpeAesieTcs M3 YCIOBUS MOJHOTO BBIHOCA IIIJTaMa
Ha IIOBEPXHOCTb.

Br100p pe:xuMa IpPOMBIBOK IIPU CITYCKe XBOCTOBUKOB aHAJOTUUEH
BBIOOPY PeKMMa IIPU CIIYCKe 00CAAHBIX KOJOHH, a KOJIUYEeCTBO IIPO-
MBIBOK OIIpeesideTcsd MX YHCJIOM IIPU CIYCKe M0JIoTa IJIs IIOATO-
TOBKHU MHTEPBaJia K YyCTAaHOBKE XBOCTOBUKOB, HO HE MeHee IBYX.

ITepBas mpoMbBIBKA TIPOU3BOAUTCA AJIA BHIPABHUBAHUS IIapaMeT-
poB OYpPOBOr0 pacTBOpa IPU JOCTHMKEHHM OAIlIMAaKOM XBOCTOBHMKA
bamMaka IpeIbIAyIeil KOJIOHHBI. IIpoMe:KyTouHbIe IIPOMBIBKU
IOJI’KHBI 00€CIIeUNTD IIOJHOe yaajieHue IIlaMa U3 OTKPBITOTO WH-
TepBaJjia CTBOJIA B IIOJOCTD IIPEABIAYIIEi KOJOHHBI.

IIpomoa:KuUTeIbHOCTh TOCJEeAHel (mocjie CIycKa XBOCTOBUKA)
TTPOMBIBKY OIIpeesigeTca HeoOXOIUMMOCThIO MTOJHOTO BBEIHOCA ITJIa-
Ma U3 CKBAKUHBIL.

Bpemsa mpoMBIBKE MOCJIe YCTAHOBKHU CEKIIMM KOJIOHHBI B o0Oca-
JKEHHOM CKBasKMHe BBLIOMpPAaeTCcA U3 HEOOXOAMMOCTU obecIieueHUsS
BBIPABHUBAHUSA ITapaMeTPoB OYPOBOro pacTBopa.

TIPOMBIBKA CKBAKUWH C YVCTOMUYUBBIMU CTEHKAMU

Ecau cTBON CKBasKMHBI YCTOMUYMB, TO IPOMBIBKA JOJIJKHA pac-
CUNTBHIBATBCA MCXOAA M3 MAKCUMAaJIbHO BOSMOKHBIX PasMepoB dac-
THUIT IIOPOALI, 00pa3yIoIINXCs Ha 3a00e mpu OypeHun.

B sToM ciyuyae pacueTHBIN AUaMeTP YACTUI[ AOJIKEH OIpeje-
JIATHCA U3 3aBUCUMOCTH

d, =0,56,(h, - B)L,,

rae h, — mar 3y0beB BEHIIOB JJOJIOTa, OOPa3YIOIINX PEHKy Ha 3aboe;
B, — mmpuHa IJIOIIaau 3aTyIIeHus 3yObeB; [, — nauHa 3yoneB, 00-
Pasyoiux peiky.



5.2. TEXHOJIOIYSA KPEIIJIEHIS CKBAYKITH
OBCAIHBIMU KOJIOHHAMM

5.2.1. CIIOCOBEI CIIVCKA OBCAJTHOM KOJIOHHBI

O6camHy0 KOJOHHY COCTABJSIOT U3 TPyO Ha My(TOBBHIX, 6e3-
MY(TOBBIX Pe3bOOBHIX WM CBAPHBLIX COEAMHEHUSIX U CIYCKAIOT B
CKBAsKUHY B OJWH IIPHEM OT YCThs 0 3a00s MJIM OTAEJbHBIMU CEK-
IIUAMY C PA3PHIBOM BO BPEMEHH KPEeILJIEHUs CTBOJIA.

Cmoco0 crrycka KOJIOHH M HOPSAJOK CIIYCKa CeKIUi 3aBUCAT OT Te-
OJIOTUUYECKUX, TEXHUUECKUX U TeXHOJOTUUYECKUX YCJIOBUI IIPOBOJ-
KU CKBAYKUHBI:

HasHaUeHUs 00CaHOM KOJOHHEI;

TIyOUMHEI CIIYCKAa;

KOH(MUTrypaliuu CTBOJIA CKBaKUHBI B MHTEPBAJIe CIyCKa IIpeabl-
IyIeil KOJOHHBI M 00beMa paboT B Heil;

TeXHUKN W TEXHOJIOTUU OypeHus B 00Ca’KeHHOU CKBajKUHE [0
CcIycKa IPOEKTUPYEeMOM KOJOHHBI;

IaBJIEHUA BBICOKOHAIOPHBIX TOPM30HTOB M TpajueHTa TUIPO-
paspbiBa ILIACTOB, II€PEKPLIBAEMbIX KOJOHHOIM;

TUAPABJINYECKON MOIITHOCTH OypOBOTO O0OPYAOBAHMUS, OTPaAHU-
YHBAIOIlell BO3MOKHOCTH YIJIyOJeHUA CKBAKUH HA OOJIBIINX TJY-
OMHAX IIPW 3HAUYUTENHHBIX THAPABINYECKUX MOTEPSIX B IUPKYJIIA-
IIMOHHOU cucTeMe.

Coyck o0camHOM KOJIOHHBI B OAWH IIPHEM OT YCThA OO 3a00sa
CKBAKUH UCIIOJb3YeTCs IIPU CAENYIOIINX YCIOBUAX:

a) Ui KPeIjieHus CKBajKWH, CTBOJIBI KOTOPHIX AOCTATOUHO yC-
TOMYUBBI U HE OCJIOKHAIOTCS B TeUueHne 3—4 CyT IPU OCTABJIEHUU UX
06e3 MPOMBIBKH, T.e. 3a BpeMs, HeoOXOoAmMMOe [AJs IITPOM3BOJACTBA
KOMILJIeKca paboT OT IocjefHed MPOMBIBKM 0 OKOHUAHUA CITycKa
00cagHOM KOJIOHHBI;

0) mpu oOmieir macce obGcagHON KOJOHHBI, HE ITPEBBIINIAIOIIEH
IPy30I0IBEMHOCTY OyPOBOr0 000PYIOBaHUA, BHIIIIKHT, TAJEBOI CHUC-
TeMBbI;

B) IpU HAJIMYUU ACCOPTUMEHTA 00CATHBIX TPYO IO MapKaM CTaJIu
¥ TOJIIITUHAM CT€HOK, COOTBETCTBYIOIINX JaHHBIM ITPOYHOTO pacueTra
00casHOM KOJIOHHBI;

') IPY KPEILIEHUH CTBOJIOB CKBAKUH KOHIYKTOPAMHU Y dKCILIya-
TaIlMOHHBIMY KOJIOHHAMU.

IIpu pa3paboTKe KOHCTPYKIIUH INTyOOKUX CKBAYKUH AOJMKHBI HC-
MOJIb30BaThbCsA 6e3My()TOBLIe PEe3h00OBBHIE WM CBapHBIE 00CagHBIE
KOJIOHHBI, KOTOPBIE ITO3BOJIAIOT YCOBEPIIIEHCTBOBATHL KOHCTPYKIINH
MHOTOKOJIOHHBIX CKBAKWH, OCYIIECTBIATL KPeIlJIeHre CTBOJIOB IPU
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MaJIbIX KOJIBIIEBBIX 3a30paX, 3SHAUUTEJIHLHO YBEJIMUYNBATDH IPOEKTHHIE
TUIyOMHBI OyPAMIUXCA CKBAKUH U M30JMPOBATH MHTEPBAJIBI OCJIOMK -
HEHU#, KpeIleHWe KOTOPBHIX He OBLIO IPeIyCMOTPEHO IIepBOHA-
YaJbHBIM IPOEKTOM PadoT.

Wcnosb3oBaHMe CBapHBIX OKCILIYaTAllMOHHBIX KOJIOHH B Ta-
30BBIX CKBasKMHAX 00ecleurBaeT W TapaHTUPYeT HUX TepMeTHhu-
HOCTb.

Coyck o6caJHBIX KOJOHH CEKIMAMU HEOOXOOUM IPU CJeYIo-
VX YCJIOBUAX:

a) ecau IpusaboiiHaA 30HAa He MPOMBIBaeTcs B TeueHue 1,5—2 cyTt
U IIPU 9TOM IIPOUCXOIAT OCJIOKHEHUS C IIoTepeii IPOXOINMOCTH 00-
CagHBIX TPYO B CKBaKMHY 0e3 IpopaboTKMU CTBOJIa (OCBINIM, CYJKe-
HUA, HapacTaHWe TOJICTHIX TJIMHUCTHIX KOPOK, BHIMYUYMBAHUE WU
ILJIACTHUUECKOE TeUeHNe TOPHBIX TOPOJ U IIP.);

0) ecsi HEOOXOAUMO 3aKPENUTh CKBAKUHY 00CATHOM KOJIOHHOM
0O0JILIIIOTO AUAMEeTPa HAa 3HAUNTEJIbHYIO TNIYOUHY;

B) IIpu HeOOXOAMMOCTH IIOABEMAa TaMIIOHAXKHOTO pacTBopa Ha
OOJIBIITYIO BHICOTY IIPY HAJWYWY IMIOTJIOMIAIOIINX IJIACTOB MJIM ILJIAacC-
TOB C HUBKUM I'PaJueHTOM I'JpOpa3phIBa;

T') KOTZa C IeJIbI0 COXPaHEeHUA BepXHel JacTu 00cagHON KOJIOH-
HBI OT IPOTUPAHUA B Ipoliecce OYPeHU BEPXHIOI CEKIIUI0 Heo0XO-
IMMO CIIyCKAaTh B CKBAYKUHY IIePe]l BCKPHITHEM HAIIOPHBIX I'OPU30H-
TOB JIN0O IIPU IIPOTHUPAHUY MPEALIAYINell KOJOHHBI B BEpXHeil uac-
TH;

II) eCJIA OTCYTCTBYIOT OOCagHbIe TPYOBI C IPOYHOCTHOI XapaKTe-
PUCTUKOM, COOTBETCTBYIOIEl PACUETHHIM AAaHHBIM IIO CTParmBalo-
UM YCUJIUSAM.

KperieHre CTBOJIOB CKBAXKUH C HCIIOJIb30BAHUEM CEKI[HOHHOI'O
CITyCKa 00CaAHbIX KOJOHH IO3BOJISAET:

epeKpPhIBaTh MHTEPBAJIbI OCIOKHEHNI Ha OOJIBIINX TJIyOMHAX C
MUHUMAJBHOI 3aTpaToll BpeMEHM OT KOHIIA ITOCJIEJHEH IIPOMBIBKU
JIo HavaJia IleMeHTUPOBaHUA;

HaJIe)KHO M30JIMPOBATH ABa WJIN 60JIee IPOJYKTUBHBIX TOPU30HTA
CKBasKMH C BBLICOKHMM ILJIACTOBBIM [aBJIEHHEM HJIM Kakue-anbo oc-
JOKHeHHbIe MHTEPBAJbI, pa3fejIeHHble MeK Iy co00ii MOIITHOI ycC-
TOMYMBOM TOJIIIEl TOPHBIX IIOPOJ;

MIPUMEHATh KOMOMHUPOBAHHBIN OYPUIBHBINT MHCTPYMEHT, B pe-
3yJIbTaTe Yero yBEeJWUYUBAETCS NPOYHOCTb OYPUJIBHOM KOJIOHHBI,
CHMKAIOTCA T'UAPABINYECKVEe COIPOTUBICHUA IIPU IIPOKAUYKe IIPO-
MBIBOYHOI KUIKOCTH B Tpybax, obecmeunBaeTrca 3(PPeKTUBHOCTH
OypoBBIX PaboT ¥ BOBMOXKHOCTH YIJIyOJeHUS CKBaKUHBI Ha 00JIb-
Iy TJIyOuHY;

SKOHOMUTB METAJLJI B PE3YJIbTATE UCIOJIb30BaHUA 00CATHBIX TPYD
C MEHBIIIMMU TOJIIMHAMU CTEHOK II0 CPAaBHEHWIO CO CILJIOIIHBIMU
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KOJIOHHAMM, a TaKsKe MCIIOJIb30BATh TPYOBI ¢ MOHMIKEHHBIMHI IIPOY-
HOCTHBIMU XapaKTePUCTUKAMMU.

Jauay mepBoil ceKum 06CamTHOM KOJOHHBLI BBIOMPAIOT U3 T'e0JI0-
THYeCKUX TPeOOBaHUI IIePEeKPLITUA MHTEPBAJIA OCJIO0MKHEHUH B MIU-
HUMAaJIbHO BO3MOJYKHOE BpPeMs U U3 YCJOBUI MPOUYHOCTH BEPXHUX
TPYO CeKIIUM Ha PACTATUBAIOIIYIO HATPY3KY.

B cayuae ycTaHOBKY T'OJIOBBI CEKIIUU B OTKPBITOM CTBOJIE MECTO-
TIOJIOKEeHNe YCTPOMCTBA AJISA CTHIKOBKHY CEKITNM BRIOMPAIOT C YUETOM
JTaHHBIX KaBEepPHO- U TPOPUIeMeTPUN Ha HOMUHAJIHLHOM II0 TUAMETPY
y4acTKe CTBOJIA CKBAKHHBI. IIpM IEePEeKPBITHM BBICOKOHAIIOPHBIX
TOPU30HTOB UM HAJWUYMU 3aKOJOHHBIX IIPOSIBJIEHUI HAM TOJIOBOM
CITYIIIEHHO¥ CeKIMU HeoOXOAMMO HapallluBaTh IIOCJEIVIOIIYI0 CeK-
MI0 00Ca HOI KOJIOHHEI ¢ IIPUMeHeHeM IepMeTU3UPYIOINX 3aK0-
JIOHHBIX YCTPOMCTB.

IIpomeskyTourbie 06cagHbIe KOJOHHBI MOTYT OBITh HECKOJBKUX
BUJIOB:

CILJIOIIIHBIE — IMePeKPhIBAIOII[ie BeCh CTBOJI CKBAKMHBI OT 3a00s
IO ee YCThsI HE3aBUCHMO OT KPeIlJIeH!U IPeAbIAVIIero NHTepBaJia;

XBOCTOBUKHU — [IJI51 KPEILJIEH!UA TOJbKO HeoOCaKeHHOT0 MHTepBa-
Jla CKBa'KMHEI C TIePeKPBITHEM IpebIayIneii 00camHol KOJOHHBI HA
HEKOTOPYIO BEJIMUUHY;

IMoTaHbIe KOJOHHBI — CHeIMaJbHbIE IIPOMEKYTOUHbIe 00Ca HbIe
KOJIOHHBI, CJIYsKaIl[he TOJIbKO JJIA IMePEeKPBITUS MHTEPBAJIA OCJIOMK-
HEeHUH 1 He MMEeIOII[Ue CBSA3Y C MPEIbIAYIITUMY MU IOCIeAYIOITNMUI
00CaIHBIMU KOJOHHAMIU.

CeKIMOHHBIN CIYCK 00CAmHBIX KOJIOHH M KpeIJieHre CKBaKUH
XBOCTOBUKAMM BOSHUKJIN, BO-TIEPBHIX, KAK IIPAKTUYECKOE PeIlleHne
Ipo0JIEeMBI CIIyCKA TSAMKEJIBIX 00CATHBIX KOJIOHH W, BO-BTOPBIX, KaK
pellienne 3afauy 0 YIIPOIIEHWI0 KOHCTPYKIIUKN CKBaKUH, YMEHb-
IIIeHUI0 fuaMeTpa 00CagHbIX TPYO, a TaKKe 3a30POB MeKIYy KOJIOH-
HaMM W CTeHKaMH! CKBasKMHBI, COKPAII[EHHI0 pacxXxoJa MeTajjia u
TaMOOHUPYIOINX MAaTePHUaIOB, YBEJIUUEHUIO CKOPOCTH OYypeHUud u
CHUKEHUIO CTOMMOCTH OYPOBBIX PaboT.

B Ts:xenbrx yenoBuax 6ypeHuA (MCKPUBJIEHUE CTBOJIA, O0OJIBIIOE
Y1CJI0 PeficOB) B KOHCTPYKIIMM CKBa’KWHBI IIPEAyCMAaTPUBAIOTCS
crelraJbHbIe BUABI TPOMEKYTOUHBIX OOCAAHBIX KOJIOHH — CMEH-
HEIE.

5.2.2. PACYHET KOMIIOHOBKH HH3A BYPUJIBHOI'O
MHCTPEMEHTA JISA IIOATOTOBKM CKBAMKHH
K CIIYCKY OBCAIIHBIX KOJIOHH

IToATOTOBKA CTBOJIA CKBAKUHELI — OQVH 13 BAXKHEHIINX IIpoIec-
COB, OIPENeNANINX HAAEKHOCTh M KauecTBO KperieHud. 0030p
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OTEUEeCTBEHHON M 3apyO0esKHOI JUTepaTyphl, a TaK:Ke HUIyUeHUe
IIPOMBICJIOBBIX MaTePUaJIOB MOKA3LIBAIOT, UTO HE CYIIECTBYET €IU-
HOTO TIOJAXO0Ja K BEIOOPY TEXHUKY U TEXHOJOTHU IIOATOTOBKU CKBa-
JKUH K KPeIJIeHno. B ¢BA3U ¢ 3TUM B He()TAHBIX pPallOHAX CO CXOJ-
HBIMHU T€OJIOTUYECKUMM YCJIOBUAMU NIPUMEHSIOT HeOIpPaBIaHHO
0OJIBIIIOE UMCJIO PABJIUYHBIX KOMIIOHOBOK HM3a OYpPUJIBHOI'O HHCT-
pymenrta. Tak, B oobeguueHun “I'posHedTs” IpU MOATOTOBKE CTBO-
Jia IPUMEHAIOT MOCJIeIOBATEJIFHO MIATH KOMIIOHOBOK, HA UTO TPeOy-
eTcsa 1o Tpex Henesab. B ckBaskmHe 81 dnpmopano, HanmpuMep, Ipu
noArotoske nuTepnaaa 1523—-3363 M mox coyck 273-MM ob0cagHOM
KOJIOHHBI OBLIM MCIIOJIb30BAHBI MIOCJIEI0BATEIBHO CJIeAYIOINe KOM-
TIOHOBKY HU3a Oy PUIBLHOM KOJIOHHBI:

mosoro — YBT 178x10 m — pacmupurens — YBT 178x26 m — 6y-
pUIbHBIE TPYOBI:

moaoro paciupuresb — ¥ BT 178x30 m — OypuiIbHbIEe TPYOHI;

moaoro pacinuputeab — YBT 178x10 m — pacinupurens — YBT
178x25 M — OypuIbHBLIE TPYOHI;

nogoro paciupuTtesb — Y BT 178x36 M — 0ypuIbHbIEe TPYOBI;

JIOJIOTO — paCUIMPUTEJb — PACHIUPUTENb — pacmuputeab ¥ BT
178x36 M — OypuUJIbHBIE TPYOHI.

B KpacHomapckom Kpae B cKB. 7 CTaBpOIOJIbLCKAS IIPU ITOATOTOB-
Ke uaTepBana 955—-1650 m mox cinyck 219-MM KOJIOHHBI OBLIN IIPH-
MeHEeHBI JJIs IPOPAa0OTKY U IMIa0IOHNPOBAHUS TPU KOMIIOHOBKU:

nosoro — YBT 203x10 m — menrpatop — ¥YBT 203x60 M — 6y-
puiIbHBIE TPYOBI;

nosoro — meHtparop — YBT 203x10 m — meutpatop — YBT
203x60 M — OypuJbHBIE TPYOHI;

moaoro — meutpatop — YBT 203x10 m — memrpatop — YBT
203x20 m — meuTpaTop — YBT 203x105 m — 6ypuibHbie TPYOHI.

3arpara BpeMeHHU Ha IIOJAr0TOBKY CTBOJIa cocTaBmja 6 cyT.

JBe-Tpu KOMIOHOBKM HPUMEHSIOT IIPU IIOATOTOBKE CKBaKUH K
CIIyCKY 00CagHBIX KOJIOHH B CTaBPOIIOJILCKOM Kpae.

OgHaxko HECMOTPsA Ha IJUTEJIBHOCTH HPOPAOOTOK M CJIOMKHOCTH
IIPUMEHSeMbIX KOMIIOHOBOK aBApWUMU U CJIydYau JUKBUAAIIMM CKBa-
JKUH, CBA3AHHBIE C HEJOIYCKOM 00CAJHBIX KOJOHH, eIlle MMEIOTCs.
IIo sroit mpuumue B KpacHomapckoM Kpae OblLIa JIMKBUINPOBaHA
ckB. 540 Horo-IMurpueBckasa. MHoToUMCIeHHbIE HEJOCIYCKU 00-
CagHBIX KOJIOHH BcTpedaioTcsa B UYeune, Uurymeruu, Asepbaiiz-
JKaHe U JP.

CpaBHHUTEJIbHO HU3KASA 3(PPEKTUBHOCTh IIOATOTOBKM CKBAaYKUH K
CIIYCKY 00CaJHBIX KOJOHH 00'bACHAETCSI OTCYTCTBHEM TPeOOBaHUIT K
CTBOJIY, a TaK/Ke K TeXHUKe U TeXHOJOTUU IIOATOTOBUTEJBLHBIX pa-
60T B mpoiIiecce ero 6ypenusi. YToObI UCKJIIOUUTL 9TH HEJOCTATKHU,
Heo0X0oAmMO 000CHOBATh Tpe6OBaHUA K KOMIIOHOBKAM HU3a OYPUJIb-
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HOTO MHCTPYMEHTA U IPUMEHATH 3T 000CHOBAaHHBIE KOMIIOHOBKH B
mpoliecce 6ypeHuA CKBaKMH. TaKkasa TeXHOJOTUA 00€CIeUUT IIPOX0-
JIUMOCTD 00CaIHBIX KOJIOHH II0 CTBOJIY 0€e3 MOMOJHUTEIbLHBIX ITpopa-
00TOK CKBa’KMHBI Iepel WX CIlyCKoMm. IIpoliecc mOATrOTOBKM CKBa-
SKMHBI B Ka)KJOM CJIydae CBeJeTCs JIUIIb K KOHTPOJIbHOMY CIYCKY
OypPUJIBbHON KOMIIOHOBKH JJIf KaJUOPOBKU UM IIPOMBIBKYM HHTepBaJja
KpeIlJIeHusA HeIloCPeACTBeHHO IIepel CIYCKOM 00CagHOil KOJOHHEI.
Brltu paspaboTaHbl TpeboBaHUA K KOMIIOHOBKAM HM3a OYPHUJIBLHOTO
MHCTPYMEHTa U COCTaBJIeHA METOAUWKA MOATOTOBKM CTBOJIOB CKBa-
JKUH K CIIYCKY OOCAIZHBIX KOJIOHH. VCIIOJIb30BaHMe 9TON METOLUKU
TIO3BOJIAJIO COBMECTUTH IIPOIECC MOATOTOBKM CTBOJIA CKBAKUHBI K
CITyCKY 00CaHOM KOJIOHHBI C IIPOIIECCOM eT0 OypeHus.

Ha mpoxoamMocTh 00CafHbIX KOJOHH IO CTBOJY CKBAKWHBI, Ha-
pany c apyrumu (axTopamMu, 60JIbIIIOe BIUAHNE OKA3hIBAIOT YCTY-
TIBI B CTBOJIE ¥ MHTEHCUBHOCTDL ITPOCTPAHCTBEHHOTO WCKPUBJIEHUSA
CKBA’KUHBI. Y CTYIIbI WIKA Pe3KUe Ieperudbl CTBOJIA HA OTHOCUTE I b-
HO KOPOTKOM €ro y4acTKe BOSHUKAIOT B pesyJjbTaTe W3MEeHEeHUS
CBOICTB IIOPOJ WX MIPY U3MEHEHUU HArPY30K Ha JOJOTO BO BPeMs
oypeuus. IIpu oopasoBanuu yeryna (puc. 5.8) usamMeHsieTcs Halpas-
JeHre CKBAKUHBI, HO COXPAHEHUIO HOBOTO HAIPABJEHUS MEIIaeT
compukocHoBeHue Y BT co cTeHKO# CKBaKMHBI BO/IM3U q00Ta. [1o-
cje o0pas3oBaHus YCTyIIa JajbHelillee yriyoJeHne CKBAKUHEL IIPO-
UCXOIUT II0 MPAMO#, ImapajieJbHOl MepBOHAYATLHOMY HaImpasJie-

Puc. 5.8. O6pasosanune ycry-
ma B cTBOJIe Oypsmeics
CKBAKMHBI HA TPAHUIE HECo-
IJIACHOTO 3aJIeTaHUs MOPOJ




HUIO, A0 TeX Iop, moka YBT He morepAeT omopy Ha CTEHKE CKBaYKU-
HBI, YTO CO3JAEeT YCJOBUA AJA 00pa30BaHUA HOBOTO YCTyIla, 3aTeM
CJIEOYIOIIEro U T.J.

Takum 00pas3oM, MOKHO IIPEAIIOJOKHUTH, UTO CTBOJ pPeaibHOMI
CKBA’KUHBI COCTOUT KaK ObI U3 Psa CTYIEHEK-YCTYIIOB, a TPAeKTO-
pus ero OCeBO¥ JUHUM MMeeT ILJIaBHBIN CIUPaJIeBUIHBLIN U3TUO C
oIpeeIeHHON NHTeHCUBHOCTHIO NCKPUBJIEHU.

YcraHOBUTH MecTa 00pa3oBaHUA YCTYIIOB, a TeM 0oJiee oXapak-
TEepU30BaTh UX Pa3Mephl CYIIeCTBYIOINMHU METOJAAMU 3aMepa KPU-
BUBHBI CKBAYKMH HEBO3MOXKHO. HeBO3MOIKHO TaKKe BBIABUTH YCTY-
IIBI B CTBOJIE IIPU COYCKE WU HMOABeMe MHCTPYMEHTa ¢ TOM KOMIIO-
HOBKOI1, KOTOPO# ITpo0ypeHa CKBasK1HAa.

IIpu sTOM MOXKET cO3JaThCA IIPeACTaBI€HHE O COOTBETCTBUU
KOH(MUTYpAInu CTBOJIA TPEOOBAHUAM CITyCKa KOJIOHHBI. OgHAKO ycC-
TYIIBI B CKBAKMHE, KaK IIPaBUJIO, UMEIOTCSA. ITO MOATBEPKIAIOT II0-
CaJK1 U 3aKJIMHUBAHUSI MHCTPYMEHTA B CKBasKWHE IIPU €r0 CITyCKe C
M3MEeHEeHHOII KOMIIOHOBKOM HM3a, a TaKyKe HeJONYyCKM 00caIHBbIX
KOJIOHH B CKBasKmHax (TabJ. 5.2), HOMUHAJILHBIA AUAMETP KOTOPBIX
¥ IPyTHUe YCJIOBUSA OBbLIN JOCTATOUYHBI AJIA IMPOBEAEHUSA YCIIEITHOMN
oreparuu.

B mecrax o6pasoBaHUA YCTYIOB peaJbHBIM IUMaMETP CTBOJA
CKBaXMHBI YMEHBIIIAETCA 10 HEKOTOPOTro 3(p(PeKTUBHOTO AaMeTpa,
OIIPeIeJIAeMOTO BbIPpAKEHUEM

D,, =0,5(D, +d,s)» (5.25)

rae D, — nuametp nonora; d,;, — Hapy:KHBII quamerp YBT.

Cayuau HemomycKa o6cagHbBIX KOJIOHH IO 3aJaHHBIX TJIyOMH.

Ha puc. 5.9 nmokasau rpaduk s ompezneseHus 3()GHEKTHUBHOTO
JraMeTpa CTBOJIA CKBAXKUHEI B COOTBETCTBHUU C BhIpaskeHueM (5.25)
IS Pa3JIUYHBIX BO3MOJKHBIX YycaoBuii. Hampumep, coBMecTHOe
npuMeHeHue poJsora guamerpoMm 394 mm u 178-mm YBT (morkazamo
TyHKTUPOM) obecreunBaeT 3Gh(GEeKTUBHBIA AMAMETD CTBOJIA CKBa-
JKUHBI He Oosiee 286 Mm. (151 yCcHemrHOro CIycKa B CKBaKUHY
KOJIOHHBI 00CaJHBIX TPYO0 B 3aBHCHUMOCTH OT €e AumaMeTpa, KOHCT-
PYKIINU COeIVNHEHUI U 3JI€MEHTOB TEeXHOJOTUUECKON OCHACTKU (-
(eKTUBHBIN AUAMETP CTBOJIA MOJIYKEH OTBEUATh CJIENYIOINIMM YCJO-
BUAM:

a) 1as1 6e3My(QTOBBIX 00CATHBIX KOJOHH

D, =d; (5.26)
0) M1t My(PTOBBIX 006CaTHBIX KOJOHH
D,,=0,5(d+d,); (5.27)
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Ta6auma 5.2

o HuameTtp ob6cagHOMi TIy6uEa cIycKa, M Hepo-

KBasKMHA KOJIOHHBI, MM MyCK KO-
penbl- cIycKae- | pacuer- daxkTu- | JOHHBI IO
IyIen MO Had yecKas 3a00s5, M

Yeuna u Hrheywemus

324 CraporposueH- 324 273 3340 2238 1102

cKasa

182 3anaxusrii I'yuep- 351 273 3994 2430 1564

Mec

122 3anaxusrii I'ynep- 530 351 2485 1451 1034

Mec

48 Xasau-Kopt 426 324 1800 1050 750

62 Xaau-Kopr 324 219 2600 2265 335

140 Anutopr 720 324 2536 2154 385

126 IIpaBoGepeskHas 720 426 740 296 444

44 BparyHbt 351 299 3524 2962 562

66 d1BaapoBO 351 299 3107 2299 808

Cmasponoavckuil kpail
25 JypaBckas | - | 324 ‘ 1001 ‘ 700 ‘ 301
60 JKypaBckas - 324 1296 703 593
KEpacnodapcruil kpail

15 Jlagoskckas 299 245 4682 3993 689

1 Bocrouno-Ky6an- 273 219 3400 3262 138

cKas

540 Hoso-IMmuTpues- 324 273 3849 2942 907

cKasg

595 Hoso-IMurpues- 324 273 3796 2883 913

cKas

45 JIeBKUHCKasA 245 194 4300 4115 185

1 Banaguo-Adunckas 299 245 4533 3663 870

B) A 06CamHBIX KOJIOHH, 000PYZOBAaHHBLIX 3JIEMEHTAMMU TeXHO-
JIOTUYECKOH OCHACTKU

Doy = > (5.28)

rae d, d,, — COOTBETCTBEHHO HAPYsKHbIe TUaMeTPhl 00CagHbIX TPYO U
mydT; d,,, — MAKCUMAJIbHBINA HADYMKHBINA JUAMETD 3JI€MEHTOB TeX-
HOJIOTUYECKOI OCHACTKU.

CienmyeT OTMETHUTD, UTO IIPHU JJIUHE 9JIEMEHTOB TeXHOJOTUUECKOMH
OCHACTKM MEHbIIIe BEICOTHI KaJIHMOPYIOIIell YacTHu AOJ0TAa HeoOXOomu-
MBIH 9 (HeKTUBHBIN fuaMeTD CKBaKUHbBI JOJKEH OIPeNeSAThCA II0
dopmyre (5.27).

ComocTraBuB BoeIpakeHue (5.25) mocyiefoBaTeJIbHO C BHEIPAMKEHU-
amu (5.26) — (5.28), moayuuM A4 KasKIOT0 caydas MUHUMAJIbHbBIE
HeoOxomumble auaMmeTpbl YBT, KoTopble ciegyeT WCIOJIb30BaTh
JIJIS YCIIEIIIHOTO BBIIIOJIHEHMS OIlePaIN:

a) TpU UCIO0JIb30BaHUY 0€3MYy(MTOBBIX 00CATHBIX KOJOHH
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D3¢, MM

400

350

dyor=299 Mmm

300 |
286 [—————————

250

200 178

150

{llyﬁTTI33IMM

I

I

I

I

I

I

I

I

1 1 1 1 1 I 1 1 1

190 214 243 269 295 320 346 370 394 445 490 D ;on, MM

Puc. 5.9. I'padux nusa onpenenenusn 3¢pdeKTUBHOrO JuaMeTpa CTBOJIA CKBAaSKUHBI
D
o

dy, = 2d — D; (5.29)
0) IpU MCII0JIb30BAHNYN MY(PTOBLIX 00CAAHBIX KOJOHH

dy, =d +d, — D; (5.30)
B) IIPY IPUMEHEHNN 9JI€MEHTOB TeXHOJIOTUYECKO OCHACTKH

dys, = 2d,,, — D, (5.31)

rae D — puaMeTp CTBOJIa CKBaKHUHBI.

PexomeHnmyemble guaMeTphl YTsAKeJIeHHBIX OYPUJIBLHBIX TPYO,
YCTAHOBJIEHHBIX HAJ MOJIOTOM IpU OYPEeHWU WU IIOJTOTOBKE CKBa-
SKMH K CIIyCKY 00CagHBIX TpyO, MpuBeAeHbI B Tabu. 5.3. Kak Bugmo
U3 MaHHBIX, B PAJE CJIyYaeB Ioj o0CaAgHble KOJOHHBLI AUaMeTpaMu
351, 377 u 426 MM Heo6xoguMoO mpuMeHATH ¥YBT ¢ HApPYy:KHBIMU
IuaMeTpaMu 60JIbIlle MAKCUMAIBHBIX JIJIA BBIITYCKAEMBIX ITPOMBIIII-
aeurocThio. OrcyrerBre YBT mumamerpamu 6osbite 299 MM, a Tak-
JKe OrpaHUUYEeHHOe B IpaKkTuKe OypeHud npumeHenue ¥ BT guamer-
poM 299 MM ABJSAIOTCA OSHUMM W3 IMPUUYNH HEJOIMYCKa IIPOMEKY-
TOUHBIX OOCAAHBIX KOJIOHH IPU KPEIJIeHWM CKBaKUH. B ompene-
JIEHHBIX YCJIOBUAX TPUYNHONU HENOMYCKa 00CATHBIX KOJOHH MOJKET
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Ta6auma 5.3

MuHumaabHbIE aAuaMeTpbl YBT, 06ecne'{m;alomue ycnemm,lﬁ CITyCK OGCMHBIX KOJIOHH B CKBAKHUHY

Huamerp M . G . VBT
obcasHOI Heob6xoauMblit VHUMAaJIbHBIM HEO0OXOJUMBII JUaMETP HaJJ0JIOTHOTO KOMILJIEKTa (B MM) B
KOJIO HEDL MM P CKBa’K MHAX PA3JINUYHBIX JUAMETPOB, MM
obcazn- AuaMeTp
HbIE MTSEI CKBa’KUHBI, MM 640 | 590 | 540 | 490 | 455 | 394 | 370 | 346 | 320 | 295 | 269 | 243 | 214 | 190 | 161
TPYyOBI
426 451 439 299 | 299 | 340*| 407"
377 402 390 273 | 273 | 299 | 340"
351 376 364 254 | 254 | 299 | 340"
324 351 338 229 | 229 | 299
299 324 312 229 | 229 | 254 | 299
273 299 286 203 | 203 | 299 | 254 |254*
245 270 258 203 | 203 | 229 |229*
219 245 232 178 | 178 | 203 | 203
194 216 205 178 | 178 | 178"
178 198 188 146 | 146 | 178
168 188 178 146 | 146 |146™
140 159 150 133 | 133 |133™

* InaMeTpbl HECTAHAAPTHHIX cocTaBHbIX YDBT.

** Cay4aii npuMeHeHus 6e3My(TOBBIX COeTUHEHUH.




CTaTh U Upe3MepHas MHTEHCUBHOCTH IIPOCTPAHCTBEHHOTO MCKPUB-
JIeHUs CKBa’KMHBI. B MHTepBajiaX CTBOJIA, XapaKTePU3YIOIIUXCHA
OOJIBITION WHTEHCUBHOCTHIO MCKPUBJIEHUA MOTYT BO3HUKATH IIPHU-
JKUMAIOIIVie CUJIbI ¥ CUJIBI COIPOTUBJIEHUSA, CIIOCOOHBIE OCTAHOBUTD
OBU)KeHNe o00caJHOM KOJIOHHBI BHM3. SHAUEHUS MHTEHCUBHOCTU
IIPOCTPAHCTBEHHOI'0 MCKPUBJIEHUS CKBAaKWH, BLIUNCIEHHBIE [JIs
HamboJiee CI0KHBIX yeaoBuii Kpemieaud (D — d = 0, sina = 0,4) u
IIPUHATHIE B JaJBHEUINIEM IJIA pacueTa KOMIOHOBOK HU3a OYPUJIb-
HOTO MHCTPYMEHTA, IPEICTABJIEHEI HIKE.

uameTpsl 00CagHBIX
KOJIOHH, M «vvuverenennns 426 377 351 324 299 273 245 219 194 168 140
JonycTumas UHTEH-
CHUBHOCTb HUCKPUBJIE-
HUA, rpagyc/10 M .... 08 10 1,2 1,3 16 20 23 28 35 5,0 7,5
MaxkcuMmanbHasS MHTEHCUBHOCTD NCKPUBICHUA CKBAKUHBI, KOTO-
pas MOKeT OTMeUaThCA BO BpeMs OypeHNUs, IIPU IIPOUNX PaBHBIX
yCJIOBUAX omupeneaserca aauHour ¥YBT, ycraHoBIeHHBIX HAL J0JO-
TOM. 3aBUCHUMOCTDb MEXKAY IJUHON MCIOab3yeMblX ¥ BT 1 Bo3MOMK-
HOM MaKCUMaJbHOU MHTEHCUBHOCTHIO NCKPUBJIEHUA CKBAYKUHBI OII-
peneseHa CIeIyIOINIUM 00pa3oM.
MaxcuMmaabHOeE IIOIIepeuHOoe CMeIeHe CTBOJIA IPK 00pa30BaHUN
ycTyma Ha yuacTKe, paBHOM ajuue ¥ BT, ycTraHOBIEeHHBIX Hal IO-
JIOTOM,

A=0,5(D - d,g,).

KpOMe TOro, CMelleHne CTBOoJIa Ha TOH Ke JJIMHE IIPU IIJIaBHOM
NCKPHUBJIEHNN CKBaXUWHBI

A=0,017451.
Orcrozma 0,017457i = 0,5(D — d

_D-dyn
0,0349;

or) AN

(5.32)

1

rme A — momepevyHoOe CMeIlleHMe CTBOJIA CKBAXKHUHBLI OTHOCUTEIBHO
eroocy; l; — pmuna YBT, ycTaHOBIIEHHBIX HaJ OOJOTOM; i — MHTEH-
CUBHOCTDH UCKPUBJIEHU, rpaxyc/10 m.

3aBucumoctu (5.25) — (5.32) mcnoab3yoT AJs pacueTa HeoOXO-
IUMBIX auamMeTrpoB u AauH Y BT, ycramaBimBaeMbIX HaJ JOJOTOM.
IIpu pacueTe KOMIIOHOBOK HM3a MHCTPYMEHTA, IIpeIHa3HAUEHHBIX
IJIs1 TIPOPabOTKU M IMIa0JOHMPOBAHUA YiKe IIPOOYPEeHHOTO CTBOJIA,
3HAUEHUS MOMYCTUMON WMHTEHCHUBHOCTH WMCKPUBJIEHUSA CKBAKUHBI
IIPUHUMAIOT B COOTBETCTBUH C IIPUBEIEHHBIMY BBIIIIE JAHHBIMU.

Heob6xoamnMo Taksxe, YTOOBI JKeCTKOCTh IpuMeHAeMbIXx Y BT ObI-
Jla paBHA MM HECKOJIbLKO IIPEBHIIIAJTIa JKeCTKOCTh TPyO o0cagHoit
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KOJIOHHBI, IIOJ] KOTOPYIO TOTOBUTCS CTBOJ CKBaKMHBI. Pe3ysIbTaThl
pacueToB, IpeAcCTaBIeHHLIe B Buae rpaduxos (puc. 5.10), mosBo-
JISIOT BBIOMPATh HEOOXOAUMBIe KOMIIOHOBKY IJIS MOATOTOBKM CKBa-
SKUHBI K CITYCKY 00CaIHBIX KOJIOHH 9KCIPECCHBIM METOIOM.

B page cayuaeB gisa obecleueHus MPOXOAUMOCTU 0OCcamHOM KO-
JIOHHBI B KOMIIOHOBKaX OYpPUJIBHOT'O MHCTPYMEHTa TpedyeTcs IIpU-
meHATH Y BT Gonbmroro guamerpa u Hectaugaptubie ¥ BT. Ilpu or-
cyrctBuu YBT Tpe6yeMbIX AUaMeTPOB CIELYET:

MPUMEHATH IIeHTPATOPHI U PACIIIUPUTEIN 3aJaHHBIX TUaMeTPOB,
yCTaHABJMBAA WX HAI TOJOTOM IIOCJIELOBATEJILHO HA PACCTOSHUU
IPYT OT ApyTa, ompeaeasieMOM PacueToM;

HCIIOJIB30BATh COCTABHBIE HAMOJOTHbIE MAXOBUKHU, U3TOTOBJISAE-
MbIe B MacTePCKUX OypPOBOTO IPEANPUATUA U3 cTaHAapTHBIX ¥ BT
auametrpoMm 203 mau 178 MM u o6cagHBIX TPYO TpebyeMoro mruamMer-
pa U IJIUHEL.

OO61uii BU HaII0JJOTHOI'O MaXOBHKa IIOKa3aH Ha puc. 5.11. Pas-
paboTaHbI 1 UCIBITAHLI U APYTrUe KOHCTPYKIIMU HAAMOJOTHBIX Ma-
XOBUKOB-KAINOPATOPOB, KOTOPHIE ITO3BOJIAIOT COBMECTUTh IIPOIECC
TIOJTOTOBKY CTBOJIOB C OypeHMeM CKBa'KMHBI, UTO UCKJIOUYaeT Heoo-
XOAUMOCTH IIOATOTOBKY CTBOJIA KECTKUMM KOMIIOHOBKAMU IIepe]
cIycKoM o0camHBIX KOJIOHH. [Ipy MCIIOIB30BaHUU STUX MaXOBUKOB
HEeo0XOIMMO, YTOOBI JKECTKOCTh KOPIIyCa IIPUMEHSIEeMbIX I[€HTPATO-
POB U cyMMapHas KecTKocTb YBT u o0camHoii TpyOBI COCTABHOTO
MaxOBUKa OBLIN He MeHbIIIe KeCTKOCTU TPYO 00CamHOIl KOJIOHHBI,
TIOJ] KOTOPYIO TOTOBAT CTBOJI CKBAYKUHEI.

ITon60p KOMITOHOBOK [IJIA IOATOTOBKY CKBasKUH K CITYCKY 00can-
HBIX KOJIOHH OCYII[eCTBJIAIOT B TAKOU IIOCJIEL0OBATEILHOCTH.

ITo rpadhuram (cm. puc. 5.10) miau ¢ momoribo Gopmya (5.25) —
(5.32) u Taba. 5.3 onpenensior guamerp u gauny ¥ BT, ycramaBian-
BaeMbIX HEIIOCPEJCTBEHHO HaJ JOJOTOM Ha yJYacTKe [, , WU JuaMeTp
IIEHTPATOPOB U MOPAAOK MX PacCTaHOBKHU. IIpu HEOOXOAMMOCTU BHI-
TIOJTHAIOT PAacYeT 3JIEMEHTOB COCTABHBIX HAZJOJOTHBIX MaXOBUKOB
JJIA AaJILHEHIIIero uxX U3TOTOBJIEHNU 110 YepTeskaMm (cM. puc. 5.11).

Hcnonssysa npuBefenubie HiKe Maccsl ¥ BT, mog0dupaioT AaInHy
ocranbHbIx YBT, ucxoas us umemmniuxcsa Tpyo, ¢ yuerom obeciie-
YyeHuns 0011eii MacChl KOMIIOHOBKHY 4—6 T.

Ouamerp VBT, mm 133 146 178 203 229 254 273 299
Macca 1 m VBT, kr 4 100 155 200 260 336 358 450

PaccmoTpum npuMepsI pacueToB.

Ilpumep 1. O6caguasa komouHa quamerpom 140 mm. CTBoJI CKBa-
JKUHBI fuamMerpoM 161 mm.

Perttenue moaydyaeM ¢ ToMoIIbio rpaduKa AJsA BbIOOpPA KOMIIOHO-
BOK HM3a MHCTPYMEHTA IIPU IIOATOTOBKE CKBasKUH K CIIYCKY 00can-
HOI KoJOHHBI fuamMmeTpoM 140 mMm (cm. puc. 5.10, a).
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Puc. 5.10. I'paduku pna ompeneneHusT pasMepoB
YBT, ycTaHOBJIEHHBIX HAJ J0JOTOM, IIPH IOJATOTOBKE
CKBAKMHBI K CI[yCKY OOCATHBIX KOJIOHH Pa3JIMUHBIX
JuaMe TPOB:

a—140 mm; 6 — 219 mm; 8 — 324 MM

Puc. 5.11. HaamoaoTHBIN MaX0BUK:

1 — VBT guamerpom 203 mum 178 mm; 2 — mpoTouka
mox ssieBaTop; 3 — MITHIPh GukcaTopa; 4 — obcamgHas
Tpy6a; 5 — MeXTpyOHasA HOJO0CTh (3ajIuBaeTcs IieMe H-
TOM); 6 — pe3rba; 7 — IPOTOUYKA MO KJII0U
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31ech CTBOJY CKBasKMHBI guaMerpoM 161 MM COOTBETCTByeT
TOJIKO OZWH BO3MOsKHEIN nuamerp Y BT, pasnsrit 133 MM, npu mu-
HUMAJbHOI ero mAiauHe Ha yuacTke [; = 0,11 m. OcranbHas miauHa
VYBT B KOMIIOHOBKE OIIPEJEeJISIeTCA C IIOMOIILIO MPUBEIEHHBIX HaH-
HBIX 0 MaccaM YBT B 3aBucuMOCTH OT MX Auamerpa. PacuerHas
macca YBT guamerpom 133 MM paBHa 84 xr/m. TpebGyemas macca
4 T obecrieunBaeTcs Ipu AauHe TPy6 48 M, a 6 T — mpu mumHe 71 M.

Taxkum ob6pasom, TpedyeMasd KOMIIOHOBKA JOJKHA COCTOATH U3
nmosora nuamerpom 161 mm u 133-mm YBT gaunoit 50-75 m.

AHaIOrMYHbBIl PEe3yabTAT MOKHO IMOJYYUTH, ONPEIeINB MUHU-
MaJIbHBII HeOOXOAMMBIH AuamMeTp HaAZONOTHBIX YBT (dy,
=133 mm). [na 140-Mmm obGcagHOM KOJOHHBI AOIYyCTHMAas WHTEH-
CHBHOCTH UCKPHUBJIEHNA CKBAKUHLI i = 7,5°/10 M, AJuHy yuacTKa [,
ompezensem 1o popmyte (5.32):

_(D-dy)

L=""%0_011 M.
0,0349

ITpumep 2. O6canrasa ronoHHA quamerpoM 219 mm. CTBOJI CKBa-
SKUHEBI fuamMeTpoM 269 MM.

IIo rpaduky (cm. puc. 5.10, 6) onpenensemM, YTO CTBOJY CKBa-
SKMHBI fraMeTpoM 269 MM COOTBETCTBYIOT JBa BO3MOMKHBIX AUaMe-
tpa YBT — 203 u 299 MM npu ux AJWHE HA ydJacTKe [, COOTBeTCT-
BerHo 0,7 u 0,4 M. OcTajbHasA YacTh KOMIIOHOBKN MOJKET COCTOSTh
u3 YBT nmamerpamu 133, 146, 178, 203 uau 229 mm. O61mad giu-
Ha KOMIIOHOBKH B Ka’KJIOM BO3MOYKHOM cJayuae OyzeT paBHa 48, 48,
36, 24, 24 M COOTBETCTBEHHO.

ITpumep 3. O6camuass KosoHHa auamerpoM 324 mm. CTBOJI CKBa-
JKUHBI framMeTpoM 394 MM.

ITo rpaduky (cMm. puc. 5.10, 8) HaxogUM, UTO B CTBOJIE CKBAKU-
HBI fuaMeTrpoM 394 MM Ha yJacTKe /; KOMIIOHOBKY MOTYT OBITH HC-
noab3oBaHbl craugapTHeie 299-mm YBT gaumboit 2,1 M, a Taxkike
HecTauzapTHbIe coctaBuble Y BT nuamerpom 324 mm, aauuoii 1,6 m
u nuameTrpoMm 351 MM, nauHoi 0,95 M. Jlasee BO3MOXKHO IPUMEHATH
craagaptubie YBT mo6oro nuamerpa or 133 mo 299 mm, QJIMHOIM,
obecrieunBaroIe o0Iy0 MacCy KOMIIOHOBKY OT 4 710 6 T.

B paccmaTpuBaembix yciioBuAX B3aMeH cocTaBHBIX ¥ BT MoixHO
OPUMEHATH CINPAIbHBIEC IIEHTPATOPHI, N3Tr0TOBJIeHHEIe 13 ¥ BT gu-
amerpom 229 mMm u 6osee. IleHTpaTOpHI ciaenyeT pacmoJiaraTb Ha
JIOJIOTOM IIOCJIeIOBATENbHO Ha JiauHe [, . Paccrosanue [, ompegesaeT-
ca mo rpadurky (cm. puc. 5.10). Ias IeHTPaATOPOB AMaMETPOM
299 mm [, = 2,1 m, guamerpom 346 mm [, = 1m. Takxke MOKHO Tpu-
MEHATH IIeHTPaTOPhI, M3HOIIIEHHBIE IO I1aMeTPy, KOMIIEHCUPYA UX
M3HOC yBeJINYEHUEM PACCTOSHUA [; .
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ITpumep 4. O6canHasa KoIOHHA fuaMeTpoM 324 MM cHaO:KeHa Ia-
KepoM, pasMep KOTOPOTO B TPAHCIOPTHOM IIOJIOKEHUM 365x
x1000 mMm. CTBOJI CKBaKUHBI fuamMmeTpoM 394 mMm.

Onpegenum 5 HEKTUBHLIN JTaMeTpP CTBOJA CKBaYKMHBI, HE00X0-
OUMBI AJIS YCIIEITHOM ITPOXOAMMOCTH 00CaaHOl KOJIOHHBI C IIaKe-
poMm. IlockoabKYy AMuHA IaKkepa 6OJbIle BHICOTHI KAIuOpyoIeit ya-
CTU [OJIOTA, B COOTBETCTBUU C (hopMyJioi a(pDeKTUBHBLIN AUAMETD
CTBOJIa CKBa’KMHBI JOJIYKEeH OBITh HEe MeHee MaKCUMAJILHOTO BHEIII-
Hero AraMeTpa makepa, T.e. 365 M.

C momortrbio opmyabl (5.25) ompemesnM MUHUMAJIbHBINA Iua-
metp ¥YBT, ycranoBieHHBIX HaJ JOJOTOM M OOecIeumBalOmIuX 3Q-
(PeKTUBHBIN AUAMETP CTBOJIA CKBAKUHBI 365 MM:

D,, =0,5(D —d,);
d,, =2D,, — D =336 mm.

B paccmaTpuBaeMoM cayuae I1e1eco00pa3Ho MPUMEHATh HaAmo-
JIOTHBIIT MaxoBUK (cM. puc. 5.11) u3 obcamgHBIX TPYyO AMaMETPOM
351 mm.

OmnpegenuM HEOOXOAUMYIO AJHNHY MaxXoBuKa. HaiimemM mOIIyCTH-
MOe 3HaueHHe MHTEHCHUBHOCTU MPOCTPAHCTBEHHOI'O WCKPUBJIEHUS
CKBasKUHBI IIPU ee IIOATOTOBKE IO 00CafHyI0 KOJOHHY AMaMEeTPOM
324 mm. Ona pasua 1,3°/10 m.

ITo popmye (5.32) onmpenenum OINHY MAaXOBUKA:

_D-dyg,

L=
0,0349

=0,97 wm.

Takum 00pa3oM, B pacCMaTPUBAEMbLIX YCJIOBUAX KOMIIOHOBKA
HM3a MHCTPYMEHTA IIPU KaJIuOpOBKe CTBOJIA CKBAYKUHBI JOJIJKHA CO-
cToATh n3 394-MM moJsoTa, HaamLoJI0THOrO MaxoBuka 351x1000 m u
YBT na1000ro BO3MOKHOIO IHaMeTpa, 00eCIIeUMBAIOIIUX OOIIYIO
Maccy KOMIIOHOBKY 4—6 T.

Tax:ke BOBMOKHO B3aMeH MaxoBuKa npuMeHATh 229-mm YBT,
JKeCTKOCTb KOTOPBIX PaBHA KECTKOCTU 00CAAHON KOJOHHBI, U IEHT-
partopsl guamerpoM 336 MM u 6os1ee. MecTo yCTaHOBKY IIEHTPATOPOB
ompeaeasercsa mo opmyse (5.32) B 3aBUCHMOCTH OT UX BHEITHUX
nuameTpoB. IIpu quamerpe 346 MM paccTosHre IIEHTPATOPOB OT IO-
JI0oTa MOJYKHO OBITHL He MeHee 1,1 M, npu suamerpe 370 mm — 0,55 M.

M3BecTHO, YTO HamboJiee paliuOHAIBLHO IPOU3BOIUTH OATOTOBKY
CTBOJIA CKBasKMHBI K CIIYCKY 00CaIHOM KOJOHHBI B IIpollecce ee Oy-
peHus, coBMelnas 9TU omepanui. YTo6bl BBIITOJIHUTE 9TO yCJIOBUE,
Heo0X0IMMO B KOMIIOHOBKE HU3a OYPUIBHOTO MHCTPYMEHTAa Hamd I0-
JOTOM ycTaHaBauBaTh ¥ BT, muaMeTp KOTOPBIX obecleuunBaeT Tpe-
OyeMblii 5()(PeKTUBHBINA AUAMETP CTBOJIA U JKECTKOCTh, He MEHBIITYIO
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SKECTKOCTU 00CaHOM KOJIOHHBI, IIOJl KOTOPYIO OYPUTCA CKBasKMHA.
iy HagmoaorHoro yuactka ¥YBT cienyer ompenensaTrs 1mo Gop-
myse (5.32) mpu 3amaBaeMoOii MaKCUMAaJbHON WHTEHCHUBHOCTU WC-
KPUBJIEHUS CKBAKUHBI.

Hannay ocranbuoil uacTu YBT B KOMIOHOBKe HUBa OYPHJILHOTO
MHCTPYMEHTA BBIOMPAIOT MCXOAA M3 TEXHOJOTMUYECKUX YCJIOBUIH,
T.e. U3 obeclieueHns 3aJaHHOM HATPY3KU Ha Hoy0To. Takoe yciaoBue
00eCcTIeUnT MPOXOIUMOCTE 00CATHOM KOJOHHBI IO CTBOJY CKBAKUHBI
¥ 3HAUUTEJIHHO OTPAHUYUT BO3MOYKHOCTDH MCKPUBJIEHUA CKBAKUHBI
B mpoiiecce 6ypenus. MoKHO IpeamojaraTh, 4TO CpegHKe 3Haue-
HUSI WHTEHCUBHOCTHU ITPOCTPAHCTBEHHOTO WCKPUBJIEHUS CKBAYKUH
OKaKyTCsA HAMHOTO MEHBIIIE 3aJaBaeMbIX MaKCHUMAJbHBIX U YAOB-
JIETBOPST CYIIIECTBYIOIINE B HACTOSAIIEe BpeMs TPeOOBaHUSA K JOIY-
CTMMOMY WMCKPUWBJIEHUIO CKBaKMHBI. HO 9TO IpenmososKeHUe eIne
TpebyeT IPOMBICIOBOM IMPOBEPKU M COOTBETCTBYIOIIEH KOPPEKTH-
POBK™U.

JI.B. I3aMaiiIOBBIM IIOCTPOEHBI TI'PapUKM 3aBUCHUMOCTU OOBLIUHO
BCTPEYAIOIINXCS COOTHOIIEHUH AUaMEeTPOR TPYO U JOJOT U Pas3ind-
HBIX MHTEHCUBHOCTEH MCKPUBJIEHUA CTBOJIA CKBasKMHBI. IIpu mocrt-
poeHUM KO3(POUIIMEHT CONPOTUBIEHUA [ NBUMKEHUIO KOJOHHBI B
cKBaskuHe TpUHAT paBHBIM 0,3. BoaMo:kHOEe BIUSAHMNE YCTYIIOB B
CTBOJIE HE YUYUTHIBAJIOCH (puc. 5.12).

OOBIYHO IIPUMEeHAeMbIe IPU OYPEeHUN CKBaYKUH KOMOMHAIIUY M-
aMeTpPOB J0JIOT ¥ 00CaJHBIX TPYO MOJHOCTHIO 00ECIIEUNBAIOT ITPOXO-
IUMOCTb 00CaJHBIX KOJIOHH B CTBOJI CKBasKUHBI, NUMEIOIEll MHTEH-
CHBHOCTB IIPOCTPAHCTBEHHOI'0 NCKpuBieHna 10 1°/10 M. IIpu 6oun-
IeM 3HAYEeHUNW WHTEHCUBHOCTU WCKPUBJIEHUS HEOOXOAUM IIPOBE-
POUYHBIN pacyeT C y4eTOM OTHOCHUTEJIHLHOIO OTKJIOHEHHS CTBOJIA OT
BEPTUKAJIU B MHTEPBaJie KperieHus. [IpeacraBienubrii rpaduk (cM.
puc. 5.12) mo3BoJfAET BBINOJHUTH TaKHWE pacueThl BJKCIIPecc-
meronoM. Hampumep, yCHemIHbIHM criycKk 377-MM 06camgHOl KOJIOH-
HBI B CTBOJI quamMeTrpoM 445 MM BO3MOKEH, €CJIU WHTEHCUBHOCTH
MCKPUBJIEHNUS HA YUYaCTKe KpelieHusa Oyzaer He Goxee 1,5°/10 M, a
OTHOCHTEJBbHOE OTKJIOHEHNEe CTBOoJIa IIpu aToM OyaeT menee 0,2. Hc-
X0 M3 9TUX YCJOBUI NOJKHA OBITH OIIpejesieHa IOIYCTUMOCTh
KpeILIeHUsA pacCMaTPUBAeMOH CKBAKMHBI WM IIPEIYCMOTPEHO ee
pacuinpeHue.

B nmpuBefeHHBIX BHIIIE pacueTax YUUTHIBAJIach CPeIHSIA WHTEH-
CUBHOCTH IIPOCTPAHCTBEHHOTO NCKPUBJICHUA CKBAKUHBI HA YYAaCTKe
Kkperienusi. OMHAKO MCIIOJIB30BATh [JIA PACYETOB CPENHIO MHTEH-
CUBHOCTH UCKPUBJIEHHUS MOYKHO TOJIBKO B CJIyyae, eCJii CyMMa MecCT-
HBIX CONPOTUBJIEHUHM OTHEJbHBIX CHUJBHO MB3OTHYTHIX YYaCTKOB
CTBOJIA He OyeT paBHOM uu OOJIbIIIE Beca 00CagHOM KOJIOHHBI.

IIpu f = 0,3 6bLIM BBIUMCJIEHBI 3HAUEHUA i, AJA PABIUUHBIX
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Puc. 5.12. 'pacdukn mpoxoguMoctTH 00CaTHBIX KOJOHH IPH CIIyCKe B CKBAKUHBI C
Pa3IMYHBIMU MapaMeTPaMU MCKPUBJICHU:
1,2,3,4 —sino coorBercTBeHHO paseH 0,05;0,1;0,2u 0,4

ycaoBuii. Pe3yabpTaThl pacueToB IIOKA3LIBAIOT, UTO IPU CIIyCKe ga-
JKe OUeHb sKeCTKOoIl 426-MM 00CaqHOM KOJOHHBI B CTBOJI AUAMETPOM
490 MM ee OCTAaHOBKA 34 CUET CUJI MECTHOTO COIIPOTUBJICHUS CUJIBHO
M30THYTOTO y4YacTKa BO3MOKHA TOJBKO B cJydae, €CaAu i, =
> 7,6°/10 M. IIpu ymeHbIIeHNH AuaMeTpa OOCALHOM KOJOHHBI U
YBeJIMUEHUU NUaMeTpa CTBOJIA CKBAKUHBI 3HAUEHUA i, BO3pacTa-
oT. PaKTHUeCKNe MaKCUMAJIbHBIE X CPESHIE II0 MHTePBaJIaM Kper-
JIeHUs 3HAUEHWUs HHTEHCHBHOCTU IIPOCTPAHCTBEHHOI'O MCKPHUBJIE-
HUSA TJIYOOKHUX CKBAYKUH, IIPOOYPEHHBIX HA PA3INUHBIX MECTOPOMK-
IeHuax, He npesbrmalor 0,5, a MakcumaabHble — 3°/10 M.
O6cagubie TPYOBI K CIIYCKY B CKBAYKUHY HTOATOTOBJSIOT IIeHTPA-
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JIM30BAHHO HA TPYOHBIX 0a3ax WM HEIOCPEeACTBEHHO Ha OYPOBBIX.
HocTaBeHHbIe HA CKBAXKUHY 00camHble TPYObI JOJKHBI UMETH 3a-
BOJACKME cepTU(GUKAT U MAaPKUPOBKY, IIOATBEP:KIAIOININE UX COOT-
BeTCTBUE TPebOBAHUAM CTAaHAAPTOB. IlepeBo3uTs obcamHbIE TPYOBI
HeoO0XOIMMO Ha CIIeIIMATIBHO 000PYAOBAHHBIX CYXOMYTHBIX, BOIHBIX
WUJIV BO3AYIITHBIX TPAHCIOPTHBIX CPEACTBAX C PAsTPYy3KOH UX IOIb-
€MHBIM KPaHOM WM APYTHMH CIIOCO0aMM, MCKJIOYAIOIIUMU copa-
chbIlBaHme TPyO WM IlepeTacKMBaHWe MX BOJOKOM. Bce oGcagHbie
TpyObI, IpeJHa3HAUeHHbIE IJIA KPeIlJIeHnA CKBa*KUHBI, HA OypOBOM
HeoO0XOAMMO MOJABEPrHyTh BHEIIIHeMY OocMOTpy. Ha Hapy:KHOH II0-
BEPXHOCTH TPYO HE AOIKHO OBITh BMATUH, PAKOBUH, TPEIIUH U
IPYTUX MOBPEKICHUIH.

KpuBusua tpy0Os!I (cTpesia mporubda), muamepseMas Ha cepequue
TPyOBI, He noJyi:KkHa npeBwimath 1/2000 gnuabl Tpyosl. KpuBusna
KOHIIEBBIX YYaCTKOB TPYObI, paBHBIX 1/3 IIMHBI TPYOBI, He TOJIMKHA
npessiiath 1,3 MM Ha 1 M.

KonycHocTh pe3b0bI IO HAPY:KHOMY AUaMeTPy HUIIIEJIbHO ac-
TH TPYOBI U IO BHYTPEHHEMY AUaMeTPy MYyQTHI cJeqyeT IPOBEPATh
riagkuMy Kaauopamu. IllupuHa mIacTHHYATOTO MIyHa, IPUMeEHsIe-
MOT'O IJISI DTOM LeJIv, SOJIXKHA OBITh He 0ojiee 5 MM.

HomycTuMble OTKJIOHEHUSA (B MM) OT HOMHUHAJIBHBIX PasMepoB
PesbObl 10 KOHYCHOCTH (OTKJIOHEHUS OT PASHOCTH ABYX AUAMETPOB
Ha aauHe pes3bObl 100 MM) He JOJIPKHBI IIPEBBIIIATH CJIEAYIOIIUX
3HAYEHUU.

s Hunmnesns +0,36+0,22
FAR, € $U47(0)4 S S +0,22+0,36

Pesbbbl My(dhT 1 TPyO, a TakKe HOATOTOBJIEHHBIE IIOJ] CBApKy
KOHIIBI TPYO JOJIMKHEI OBITH TJIAKUMU, 0€3 3ayCEeHIeB U APYTUX Je-
(eKTOB.

CooTBeTcTBUME BHYTPEHHETO AuMaMeTpa TPYObl HOMUHAJIHHOMY
Heo0XO0JUMO TPOBEPATH C IIOMOIIBI0 JKECTKOT0 IWJINHIPUUECKOTO
mrabJioHa:

YcnoBHBIN JuaMeTp O0CagHOW KO-

JIOHHBI, MM «vuevunennennreneenennsensenns 114-219 245-340 407-508
JuHA IMIA0T0OHA, MM ..euveenrnrnnnnns 150 300 300
Hapy:kublit quamerp 1abjaoHa, MM d-3 d—+4 d-5

O6cagHble TPYOBI, MOAIEKAIINE COIYCKY B CKBAMKUHY, MOJKHBI
OLITH TOABEPTHYTHI (Ha TpPyOHOIN 06ase MM HEIOCPEJCTBEHHO Ha
OypoOBOii) TUAPABINUYECKOMY MCIILITAHUIO Ha BHYTpPEeHHEe MaBJIeHIe
B COOTBETCTBUM C TpPeOOBAHUAMM HOeMCTBYIOINX WHCTPYKIIUI.
Tpy0Onl, KOTOPBIE He BBIAEPIKAIN HUCIBITAHUMN, ClIeyeT OTOPaKOBBI-
BaTh.
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5.2.3. CKOPOCTbH CITYCKA OBCAHBIX KOJIOHH
1 CIIOCOBHI EE PEI'YJIMPOBAHUSA

B mporecce cmycka KOJIOHHBI 0e3 OoTrpaHUYeHUsS CKOPOCTHU, OCO-
0eHHO IIPH MAJBIX KOJBIIEBBIX 3a30paX, BO3SMOXKHBI THAPOPa3pPhIB
TIOPOJ] ¥ TIOTJIOIIeHMe OypPOBOTO PacTBOPA, UTO OCJOMKHUT JOIYCK
KOJIOHHBI U IIOCJIENYIOlnee ee IieMeHTHpoBaHMe. IloaToMy cKopocTu
CITyCKa 00CAmHBIX KOJOHH MOJIYKHBI BBIOMPATHCS HCXOIA M3 KOH-
KPEeTHBIX I'e0JIOTMYECKUX YCJIOBUI MHTEepBaJsia KPeIrJaeHUus, COCTOA-
HUSA CTBOJIA CKBaKUHBI U CBOMICTB 6YPOBOr0O PacTBOPA.

IIo A.A. MoBcymMOBY, JOIYCTHUMBIE CKOPOCTH U CIyCKa CILJIOII-
HBIX 00CaMHBIX KOJIOHH WU KOJIOHH-XBOCTOBUKOB MOTYT OBLITH pac-
CUMTAHBI COOTBETCTBEHHO M3 YCJIOBUA J1OO0 MpeayIpe:KIeHUA TUI-
popaspelBa FOPHBIX mopoJ (v,,), MO0 NpefOTBPAINeHus CMATHS
TPyO CITyCKaeMoii 00CagHOM KOJIOHHBI (U, .,). I3 ABYX pacueTHBIX
3HAUEHUI MPUHUMAaeTCA HauMeHbIIee:

_ ‘q“(pr,]p -p) = (aqly +agly)vy |
Urp —k\“ ol ; (5.33)

Uy.on = k\‘(pCM_ h0) };Z;ll + ayly)To , (5.34)

rae k — Koa(ppuiineHT 6e3omnacHocT, npunumaerca k = 0,65+0,75;
Pp., — HauMeHbIllee 3HaUeHMe TPafiieHTa I'OPHOTO HaBJeHHus OJIs
JaHHOTO WHTEpBaJia KPEIJIEHWs; P — IUIOTHOCTb IIPOMBIBOUHOM
SKUJIKOCTH; [ — obIas JanHA CIIycKaeMoil o0CamHOl KOJIOHHBI MU
JIJIUHA KOJOHHBI-XBOCTOBUKA U OYPUJIBHOM KOJIOHHBI; [, [, — coOT-
BETCTBEHHO JJIMHA MYy()T 00CagHONi KOJIOHHBI U TPYO; T, — IPEAeb-
HOe HaIIpsyKeHue CABUTa IPOMBIBOUHON KUIKOCTH; P, — HAUMEHb-
Ilee CMUHAIOIIEe qaBJeHUe TPYO 00cagHOM KOJIOHHBI; /; — BBICOTA
KOJIOHHBI, He 3aTI0JTHEHHOM OYPOBBIM PACTBOPOM; a4, , A4, [3 — Pacuer-
HbIe Ko dunreHTsI (Tada. 5.4).

B 1poMBICTIOBBIX YCIOBUAX CKOPOCTh COYCKA 00CagHBIX TPYO OT-
paHUYUBAETCA CIAEIYIOIINM 00Pa3oM.

Ha 6ypoBrix ycTaHoBKax “¥Ypaamarii-49” u “Ypanamair-63” Top-
MOJKEHIe OCYIIEeCTBJISIETCA JeKTPOABUTaATeJIMEU JieOeaKu, pabo-
TAIONUMHU B PEKYIePaTUBHOM PeKUMe C OTAAYeH 9JIeKTPOIHEePTUU B
ceTb. B Tabu1. 5.5 IpuBeeHbl JaHHBIE CKOPOCTU CIIYCKA U JTOIMYCTH-
MbIe HATPY3KH HA KPIOKe.

Ha 6ypoBoit ycranoBke “¥Ypanmari-3J1”° TopMoKkeHre OCYyIIeCTB-
JsieTcd 3a cueT paboThl ABUraTessa BHyTpeHHero cropanus ([IBC) B
KOMIIPECCOPHOM perkmme IIpu BKJOueHHBIX Ha KIIII o6paTHBIX
ckopocTax. CKOpoCTH CITyCKa, MaKCUMAaJbHBIE HATPY3KU HA KPIOKe
U IpyTue JaHHbIe TPUBEeIeHbI B Ta0I. 5.6.
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Ta6bnuma 5.4

3HaueHHA PaCUeTHBIX K03(dHuIeHTOB

Huamerp Ouamerp
CKBaKUHBI obcagHOM a @ B
(monora), MM KOJIOHHBI, MM 1 2
269 146 64,7 52 0,0000332
243 146 86,8 65,4 0,000112
214 146 139 91,4 0,00103
190 146 278 136 0,0288
269 168 82,3 66 0,000051
243 168 122 89,6 0,000345
214 168 250 145 0,0111
295 219 129 88 0,00129
269 219 256 133,4 0,0244
295 245 256 133,4 0,0324
346 273 69,4 55,2 0,00012
346 299 96,8 70,3 0,00076
346 324 155,5 96,8 0,00796
Ta6auma 5.5
CropocTH cIycKa ¥ MaKCHMAaJbHasg Macca Ha KpPIOKe
IPH HCIOJH30BAaHNYU 00PATHOrO X0Aa cTaHKoB Y3TM
Yucio Egng;a
Tun ycra- Cxo- 1?: I;IIZ.(JZIT(-}_- 11\/\1/;?1}::1:11/;;{ ;s;g;}, ‘feIIC{JII{IIZ)];; HuA Baja
pocTh o 3JIEKTPO-
HOBKH BOM cuc- | MaccaHa | CIyCKa, | 3JIeKTPOo-
Ha KIIIT IBUraTe-
TeMbl KpPIOKe, T M/c nBuUTaTe- it
e 00/MuH
“¥Ypaz- I 5x6 200 0,26 2 1035
Mar-49” 11 5%6 173 0,59 2 1040
“¥Ypan- I 5x6 120 0,23 2 778
mam-69” II 5%6 90 0,40 2 778
Tao6auma 5.6
CKOpOCTH CIIyCKa M MaKCHMaJIbHasl Macca Ha KPIOKe
IPU MCIOJIH30BAHUM 00PATHOIO X04a craHka “Ypaamam-3]1”°
O6parHas OcHacTKa Maxkcumass- CKODOCTD YucJio BKJIIO-
CKOPOCTH Ha TaJIeBOI CH C- Hasd Macca Ha b YEHHBIX
cmycka, M/c .
TEMBI KpIOKe, T nuseseit
I 5%6 170 0,18 3
I 5%6 70 0,37 3

C nmpumeHeHHEM 00pPATHOIrO Xoma JebeJKN CIyCKalT o6cagHYIo
KOJIOHHY B 30HE BO3MOXKHOI'O IIOIVIOIIEHUA W HUMKE OJISA CHUMKEHUS
TUAPOSUHAMUYECKOrO JaBJIeH!A Ha IJIACThl. B KaKIoM ciiydae WH-
TepBaJI CIIyCKa OIPEeIe/IAI0T HA OCHOBAHWH OILITA OypeHHus CKBa-
JKUHBI, a JaHHBIE 3JIEKTPOMETPUYECKHUX 3aMePOB BHOCST B ILIaH pa-
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60T 1o criycKy KoJsioHHBI. Uepes Kaxasie 200—-300 M cmyIieHHBIE
TPyObI 3aMOJNHAIOT OYpPOBLIM pPACTBOPOM. IIpoMe:KyTOUHBIE
MTPOMBIBKY BEIYT C pacXa’KMBaHUEM CITYIIIeHHOM YacTH KOJOHHBI
Ha BbIcOTY 4—5 M. CycKaTh KOJIOHHY CJeAyeT ILJIaBHO 1 0e3 TOoJI4u-
KoB. Ilocie BeIXOma n3-moa OalliMaka IIPEeALIAYIIEN KOJOHHBI CKO-
PoCTh cItycKa obGcagHOM KOJOHHBI OOBIUHO orpanuuuBaiorT xo 0,3—
0,6 m/c.

IIpu BBICOKUX 3HAUEHUAX TIJIOTHOCTU ITPOMBIBOUHOI JKUIKOCTH U
€e OCHOBHBIX PEOJIOTMYECKUX IIapaMeTpPoOB CYIIECTBYET OIIaCHOCTH
HEBOCCTAHOBJICHUSA ITUPKYJIAINNA HOPU IIPOMEKYTOUYHBIX IIPOMBIB-
Kax, MMOCJIeAyIOIero Ir'uApopasphiBa ILJIACTOB ¥ MWHTEHCUBHOTO IIO-
TJIolleHusi. B CcBA3KM C 3THUM IpPeACTaBJIgeT UHTEPEC oIpelesieHre
JolycTUMOMR IyOuHbsl H, cycka KOJOHHBI TPyO 0e3 IPOMBIBKU B
CJIOKHBIX TeoJioTuuecKux ycaoBuax. ITo H.A. Cugoposy,

ol p _ 46
H =M_i (5.35)
8 2( &\ Ap’ )

Ap L1+ g}

rae p,, — FPagueHT JaBJIeHUA PasphlBa ILIACTOB; O — cTaTHUecKoe
HaIpAMKeHue CABUTa TJINHHCTOro pacTBopa; D, d — muaMeTrpsl
CKBa’KMHBI 1 00CAJHBIX TPYO COOTBETCTBEHHO; A — Koa(pduiimenr,
XapaKTepusyIiolnii naMeHeHre KoaduiinenTa c;KUMaeMOCTH TJIN-
HUCTOTO PACTBOPA B 3aBUCUMOCTHU OT AABJIEHUA C YUETOM M3MEHEHUA
TeMIepaTypsl, IpuHuMaeTcsa A = 4-107%; g — yckopeHue cUIBI TH-
JKeCTH, 0, — HAYaJbHOE YCKOpDeHWEe IBUKEHUA II0TOKA OypOBOTO
pacrtBopa.

W3 ananusa saBucuMocTu (5.35) caenyeT, 4YTO AOMyCTUMAA TJIY-
O0uHa CIyCKa KOJOHHBI TPYO 6e3 MpOME:KYTOUHOM IPOMBIBKU yBe-
JIMUYMBAETCA C BO3pACTAHUEM I'DAaAMEHTa HaBJIEHUS pa3pbIBa ILJIac-
TOB, 3a30pa Me)KJY CTE€HKaM! CTBOJIAa CKBaKWHBI WM KOJOHHOM,
YMEHBIIIEHUEM IIJIOTHOCTH, CTATUYECKOr'0 HALIPAKEHUA cOBUTa 0Y-
POBOro pacTBOpa, HAYAJIBLHOIO YCKOPEHHUS IBUKEHHS IIOTOKA pac-
TBOPA B 3aTPYOHOM IIPOCTPAHCTBE.

Heo6xoaumo oTMeTUTD, UTO 3HaueHVe H, n3MeHAeTCA B IITUPO-
KHUX IpefesaxX Ipu He3HAUUTEJIHFHOM M3MEHEHUU KaK CTaTUYECKOTO
HaIPAKEeHUA CABUTA IPOMBIBOYHON KUIKOCTU, TaK W HAYAJHHOTO
YCKOpeHU:A ABUIKEHUA IIOTOKa pacTtBopa. Hampuwmep, mpu cmycke
219-MmM oOcamHO#l KOJOHHBI B CKBAXKHHY AuaMeTpoM 269 wMm
IIPY IJIOTHOCTH IPOMBIBOUHOM skuakocTu 2,0 r/cM® U yBeIMdeHUH
0 or 230 mo 260 mr/cm? H, ymensmaetrca ot 4250 mo 1500 m, c
yBesnmuenueM o, or 063 1o 0,4 m/c® H, ymenbiuaercs or 3375 1o
1500 M.
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5.2.4. OBOPYIOBAHUE. TEXHOJIOTMYECKAS OCHACTKA
OBCAIOHBIX KOJIOHH

ITTop moHsaTHeM "TeXHOAOTHMUYecKasi OCHACTKa OOCAAHBIX KO-
AOHH" IIOApPa3yMeBaeTCsl OIIPeAeAeHHBIM Habop YCTPOMCTB, KOTO-
PBIMM OCHAIIAIOT OOCAAHYI0O KOAOHHY, YTOOBI CO3AaTh YCAOBHUA
MM TIOBHILIEHUSI KQUeCTBa IIPOIIECCOB ee CIIyCKa M IJeMeHTHPOBa-
HUS B COOTBETCTBUU C IPUHATHIMU CIIOCOOAMM KpENAeHUSA CKBa-
xuH. [lo3TOMy nOpuUMeHeHUMEe TEXHOAOTMUYECKOM OCHACTKU IIpHU
KpEenAeHUM CKBa)XMH 0053aTEeABHO.

WM3perrss TEXHOAOTMYECKONM OCHACTKU OAHOTO HauMeHOBaHUS
UMeIOT HEeCKOABKO KOHCTPYKTHBHBEIX MOAMMHUKAINMN, OTAWNYAIO-
HIUXCSA APYT OT ApyTa IPUHIMIIOM AeNCTBUL.

YncAO TUIIOB U Pa3MepOB OCHACTKU B 3aBUCHUMOCTH OT YCAO-
BUM NIPUMEHEHUS U AUAaMeTpPOB OOCAAHBIX KOAOHH oOOpasyeT 0o0-
Aee 250 TUIOpa3MepoB.

LHEMEHTHMPOBOYHBIE TOAOBKU

IleMeHTHPOBOYHBIE TOJIOBKM OTHOCATCS K OCHACTKE O0CAmTHBIX
KOJIOHH U IIpeJHA3HAUYEHbl AJIA CO3JaHUA I'epPMETHUUYHOTO COeNUHE-
HUA 00CaTHOM KOJOHHBI ¢ HAaTHEeTATEJIbHBIMU JIUHUAME II€MEeHTUPO-
BOYHBIX arperaToB. B 3aBUCUMOCTU OT KOHCTPYKTHUBHOTO WCIIOJIHE-
HUA OHU MOTYT HNPUMEHATHCA IPU IMEeMEeHTHUPOBAHUU Pa3INUHBLIMU
cmocobamu.

B HEeKOTOPBIX 00BEAMHEHUSAX YACTO UCIOJIB3YIOT IEMEHTUPOBOY-
HbIe TOJIOBKU COOCTBEHHOII KOHCTPYKIIUY W M3TrOTOBJIeHUs. MI3BecT-
HBI IIeMEeHTHPOBOYHbBIE TOJIOBKY KOHCTPYKItnii: ASHUIIWHedT ! niasa
IeMeHTUPOBAHUSA KOJOHH-XBOCTOBUKOB Auamerpamu 219 u 245 mm
¥ Oas 3a00MHBIX 3aJMBOK C HpuMeHeHmeM ycrpoiicTB YK3-146;
TyiimazabypHedTH A IIeMEHTHPOBAHUS OOCATHBIX KOJOHH [IHAa-
meTpamu 146 u 219 mm; Kuprusuaedru Ois 1eMeHTUPOBAHUA KO-
JIOHH-XBOCTOBHUKOB C IIOJBECKOIT Ha IIEMEHTHOM KaMHE U C IpUMeHe-
HIEeM OBYXCEeKIIMOHHOI pasmeuTeJIbHON MPoOKHW; YKpPHEPTH Iad
IeMEeHTHPOBAHUS B [BE CTYIIEHU C MPUMeHeHNeM 3aJIUBOUYHOM My(d-
THI 9KCILIYATaIMOHHOM KOJOHHEI fuaMmeTpoM 146 MM, rosloBKa MMe-
eT O0OBOAHYIO JIMHUIO JIJIsT IIPOMABAMBAHUS Pas3deIUTENIbHBIX IIPO-
6oxk; IlonraBHedTEraspasBegKu AJIA IIEMEHTUPOBAHUSA XBOCTOBUKOB
C TIOABECKON HA IIeMEHTHOM KaMHe, MNMeeT IIIapoBOM 39JIEMEHT;
KpacuomapHedrerasa ¢ OGbICTPOAEHCTBYIOINIUM YCTPOHUCTBOM IJI
BBICBOOOJKIEHUA Pa3eIuTeIbHOM Tpo0oKy; I'posHed T A ITeMeH-
TUPOBAHUA XBOCTOBMKOB C TOABECKOM Ha IIEMEHTHOM KaMHe M C
OIprMeHeHHeM pas3leIUTeJbHOI IPoOKM U I1apa; BeixapycbHedTu

330



JLJIsI IIeMEeHTUPOBAaHUA KOJOHH-XBOCTOBUKOB Uepe3 TPYOKU BePTJIiO-
ra; TypkMeHHe()TU IJ9 IIeMEeHTUPOBAHUSA 00CATHBIX KOJOHH C yC-
TAHOBKOM HA TOJIOBKE OOPATHBIX KJAIIAHOB, ITPEJOTBPAIIAIOIITNX
aBapUIHYI0 OCTAHOBKY IIPOIECCA B CJIy4Yae MMOBPEKICHUS WA BbI-
X0Jla M3 CTPOsSI HarHeTaTeJbHBIX JUHUM, MOACOeIUHAEMBIX K T'OJIO-
BKe; CraBponosabHedTerasa ajis IleMeHTHPOBaHUA 00CaIHON KOJIOH-
HBI C TIOABECKOI ee Ha TaJieBOM cHCTeMe U C pacxXasKMBaHUeM;
BHUUWBT nnsa nmeMeHTHPOBaHUA OOCATHBIX KOJIOHH C pacXakKuBa-
HUEeM, TOJIOBKA UMeeT 00BOJHbIE JTUHUU U JIMHUIO IJIA MOJAYN KUMI-
KOCTH, BBITAJIKMBAIOIEN pasaeauTeabuyo npobry; BHUNKPHued-
TH IJIs [EMEeHTUPOBAHMUS 00CATHBIX KOJOHH C pacxXakKMBaHUEeM Ha
OOJIBIIIYIO BBICOTY U C BpAIlleHUEM.

B macrosdiee BpeMsA CEepPUHHO BBITYCKAIOTCSA T'OJOBKU TUIIOB
I'TIK, TVII mo TY 39-1021-85 u I'llY mo TY 39-921-84. BricoTa
IEeMEeHTHUPOBOYHBIX TOJIOBOK 000MX TUIIOB IIO3BOJISIET Pa3MeIaTh UX
B IIO'/b€MHBIX IIITPOIAX TAJEBON CUCTEMBI 1 IIPY COOTBETCTBYIOIIEM
OCHAIIEHUHY UCIIOJIb30BATD IIPU IIEMEHTUPOBAHUY C PACXAKUBAHUEM
00cagHOIi KOJIOHBI.

T'onoku nnementTupoBounsle Tuma 'V (puc. 5.13, a u Taba. 5.7)
TIOCTaBJIAIOTCA ¢ KPpaHAMHU BBICOKOTO AaBjeHudA. [Ipu ycTaHOBKe Ha
yCThe CKBa*KMHBI BEPXHUE Pa3lenTeIbHbIe IPOOKM B 3T TOJOBKU

T ]

1l

Puc. 5.13. TonoBku nementuposounsie Tunos I'YI[(a) u I'TIK (6)
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Tao6auma 5.7

ITapameTphl HEMEHTHPOBOYHBIX I'0JI0BOK THIAa I'YT]

TabapuTHble pasmepsl,
IMudp rorosBku Dras> HuameTp MM Macca,
KOJIOHHBI, Hou- u- Bor- KT
MM HA puHa cora
T'VII 140-168 x400 40,0 140 1148 | 1148 875 305
146
168
T'VII 178-194 x320 32,0 178 1190 1190 935 325
194
T'VII 219-245 x320 32,0 219 1225 1225 970 365
245
T'VII 273-299 x250 25,0 273 1270 1270 1060 375
299
TVII-324-340 x100 10,0 324 1320 1320 1100 410
340
Tao6auma 5.8
ITapametps! roxosox Tuna I'lly
ITudp rosoBku
o Y-
apaMeTp 140- T1y- rIy- | TIy- T1y- T1Iy-
146 168 245 273 324 340
YcaoBHBIM napaMeTp, 140- 168 245 273 324 340
MM 146
MaxkcumansHOe paboyee 40 40 32 25 10 10
nasienue, MIla
MakcumaabHasdg JInHA 430 430 515 647 655 665
IpoboK, ycTaHABIUBaE-
MBIX B F'OJIOBKY, MM
BuyTrpeHHUit fuamerp 130 144 209 245 295 305
TOJIOBKH, MM
Yuco IpucoesuHA- 3 3 3 3 3 3
TEJILHBIX GOKOBBIX OTBO-
OB
Bricora rooBKu, MM 865 870 1050 1145 | 1180 1190
MoHTa)xkHast 6a3a HamoOp- 1100 1150 1205 1220 1285 1285
HBIX TPYOOIIPOBOZOB, MM
Macca, Kr 188 237 337 353 462 446

3aKJIaNBIBAIOTCA 3apaHee, TaK UTO OTIAZAeT HeOoOXOAUMOCTb pas-
GOPKM HTOM TOJIOBKHY IIOCJEe 3aKAUMBAHWA TAMIIOHAKHOTO PACTBODA,
KaK 3TO JeJsiaeTCdA B Ciydae IIPDMMEHEHUd IeMEeHTHPOBOYHBIX I'OJIO-

Bok Tuna 'K (puc. 5.13, 6).

ITocnemuue n3roToBas0Tca pasmepamu 377 u 426 MM Ha gaBJe-
HUe cooTBeTCTBeHHO 6,4 u 5,0 MIla. IIpu 11eMeHTUPOBAHUYU C IIPHU-
MeHeHUeM IIeMeHTHUPOBOYHOM royioBKu Tuna I'IIK mocsie okoHUaHMA
HaTHETAHUS TAMIIOHAKHOT'O0 PACTBOPA ¥ TPOMBIBKY JIMHUY OTBUHYU-
BAIOT KPBIIIKY, OIYCKAIOT B KOPIIYC I'OJIOBKY HUKe IMaTPyOKOB Ile-
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Puc. 5.14. YHuBepcanbHas LeMeHTUpPOoBOYHas ronoska tuna rly:
1 — CbEMHUK; 2 — Kpbllka; 3 — rarvika; 4 — MPOXOAHOW KpaH; 5 — MpuUCOeaVHUTENbHbIE ANHUW; 6 — KOpNyc; 7 —
dukcaTop Npoodku; 8 — ykasaTenb Hayana ABUXEeHUs NMpoodKn



MEHTHUPOBOUHYIO IIPOOKY, 3aBUHUYNBAIOT KPLIIIIKY U HAYMHAIOT IIPO-
JaBJINBATh TAMIOHAMKHBIN PACTBOP.

YHuuBepcaiabHbIe IIeMEeHTHPOBOUHBIE rosoBKM Tuma 'Y (puc.
5.14 u Taba. 5.8) mpegHasHaUeHBI AJA O0BA3KU OOCATHBIX KOJOHH
Ha yCThe CKBaKUHBI, JAJId 3apPAAKN HIUKHEH pasaeJUuTeIbHON IIpoo-
KU B KOJIOHHY, a TaK:Ke IJIS pasMelleHus BepxHel (IpomgaBOUYHOM)
pasaeauTeNbHO IPOOKY IPU IIeMEHTUPOBAHUY CKBAMKUH.

YHuBepcambHOCTH roJIoBOK Tuma 'Y sakjarouaeTcd B TOM, UTO
OHU TIO3BOJISIOT IIeMEHTHUPOBATH 0OCamHbIe KOJOHHBI B IIOJBEIIEH-
HOM Ha OypOBOM KPIOKE COCTOSTHHU C OJJTHOBPEMEHHBLIM PacXaKuBa-
HreM mx. Kpome Toro, rosmoBku tumna I'llY mMeT curmaaimsaTop
Havajla ABUKEHUS PasfesUTeJbHOM IpPoOKU, 6ojiee IPOCTHI B 00-
CHYKUBAaHUU, IPENOTBPAIAIOT HAJWUYME OCTATOUYHBLIX JaBJICHUMN
HaJ pasmeJuTeJbHOIN MPOOKOH Imocie 3aKauKy TaMIIOHAKHOTO pac-
TBOpA B KOJIOHHY.

PA3SAEAUTEABHBIE TTPOBKU

Pasgenurenbuble TPOOKM MpeaHasHAUeHbI IJs IIPemOTBparle-
HUS CMEIIMBAHUS TAMIIOHAXKHOT'O PacTBOPa ¢ 0yPOBBEIM PACTBOPOM U
MIPOJaBOYHON KUIKOCTHIO IIPU IIeMEHTUPOBAHUY, a TaKKe IJs II0-
JIyYeHUS CUTHAJIA O IT0CaAKe IMIPOOKY Ha CTONI-KOJIbII0, CBUAETEIHCT-
BYIOII[eTo 00 OKOHUAHUM IIPOIlecca IPOAABINBAHUA TaMIIOHAKHOTO
pacTBOpa B 3aTpyOHOE IPOCTPAHCTBO CKBasKWHBI. Mcmosb3yerca
HECKOJIBKO TUIIOB IIPOOOK, KAYKABIM U3 KOTOPBIX IPeJHABHAUEH [JIA
BBIMOJIHEHU S PA3IUYHBIX QYHKIHA.

IIpo6ku mpomaBounblie BepxHue Tuna I1II (puc. 5.15) mpegnas-
HauveHbI IJId PasiejieHus TaMIIOHAKHOI'0 PacTBOPA IPU ero IMpoaaB-
JUBAHUK B 3aTPyOHOE MIPOCTPAHCTBO CKBAXKUH OT IIPOAABOYHOI
skugkoctu. CyiecTByeT MoauGUKaIua IPOOOK, Y KOTOPBIX B BEPX-
Hell YacTU KOpIlyca Ha BHYTPeHHel IMOBepPXHOCTH HapesaHa pesbba
IJId 3arayInKku. Bes 3aryymiku aTa IpodKa MOKET ObITh MCIIOJIb30-
BaHA Kak ceKInoHHasi. OCHOBHLIE ITapaMeTpPhl 3TUX IIPOOOK IIpuBE-
IeHsl B Taba. 5.9.

IIpobku pasmenuTenbHBIe AByxXcexkimoHHble Tuma CII (puc.
5.16) mpengHasHaueHbl AJIA IEMEHTHUPOBAHUSA MOTAMHBIX KOJIOHH U
CeKIUii 00CagHBIX KOJIOHH, CIIYCKAaeMbIX YacTAMU. B mporiecce 11e-
MEHTHUPOBAHUSA IIPW IIPOJABJIMBAHAY TAMIIOHAYKHOTO pacTBOpa
BePXHSAA CeKIIUA IPOOKU ABUKETCA BHYTPU OYPUJIBHBIX TPYO, pas-
JIessisd IPOJAaBOYHYIO JKUAKOCTh M TAMIIOHAMKHBIM PacTBOP, A0 TexX
1Iop, IIOKa He JOCTUTAEeT HUMKHEH CeKIIMHU IIPOOKU, YCTaHOBJIEHHOMN
Ha mTudrax Ha TOPIle BepXHeil TpyObl 00cagHON KOJIOHHBI, 3aTEM,
IIePEeKPHIB OTBEPCTHE B HIKHEH YacTU IPOOKHU, IIOJ JeICTBUEM BO3-
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Puc. 5.15. IIpoGkm
IIPOOABOYHbBIE BEpPXHUE
tuna IIII:

a, 6 — C IPUTYMMHUD O-
BaHHBIMU N Ha60pHLIMI/I
Pe3MHOBBIMU MaHKe-
TaMM COOTBETCTBEHHO;

0
1
2

1 1 — pesuWHOBBIE MaHIKe-

ThI; 2 — aJIOMHUHUEBBIA
2 KOpIIyC, 3 — AMCTaHIU-
3 OHHAs BTyJKa, 4 —

CTSPKHAA raiika

| &
=

Puc. 5.16. IIpo6ku pasnenurenabHsie AByxcekunonnsie Tuna CII:

a,0 — BepXHAA CeKIIUs IPOOOK AJIsi OYPUJIBHBIX TPYO; 8, 2 — HUIKHAA CEKIUA IPOOOK
U1 06CcamHBIX TPYO; I — pe3MHOBBIE MAHIKETHI; 2 — KopIyc; 3 — cemyo; 4 — cpesHble
KaJnOpOBOUHBIE MITU(TE; 5 — AUCTAHIIMOHHAA BTYJIKA

HUKAIOIIEro JaBJIeHUA IBUKETCS BMecTe ¢ Hel 1o mocaaKu Ha CTOII-
KOJIBIIO.

IIpooku Tuma CII msroraBauBator mo TY 39.207-76 mnsa obcan-
HBIX KOJIOHH cJenyioiux auamerpon: 114-140, 146, 168, 178—
194, 219-245, 273-299, 324-351, 377 u 407-426 mm.

IIpo6ku pasgenurenbuble HuKHMe Tuna [IITH (puc. 5.17) pas-
paboraubel B 6. BHUKPHedT! Ha 6a3e npooku IIBII. OTiauuurens-
HOM 0COOEHHOCTBIO MX SBJSETCA HAJUUYME CKBO3HOTO OTBEPCTHUA B
cepIeuHUKe, B HUKHEN YacTh KOTOPOTO yCTaHaBJIMBAeTCA MeMOpa-
Ha U3 JKeCTH, 3aKpeIieHHasda raiikoii. BHyTpm Hee yCTaHOBJIEH IIO-
IBUKHOM KOJILIIEBOY HOK C YIIOPHBIM KOJIBIIOM.
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Ta6auma 5.9

ITapamerpst npo6ok Tuma ITTT

Tapamerp Tudp npobru
TIT1-114 x146 | TIT1-146 x168| TITI-178 x194 | III1-219 x245

ITurameTp CIrycKaeMbIX 114-146 146-168 178-194 219-245
00cagHBIX TPYO, MM
VioTHsAeMbIe JUaMeT-
PHI (BHYTPEHHU AM1a-
MeTp 00cagHbIX TPYO),
MM:

MaKCUMaJIbHBINA 130 154 180 230

MUHUMAJIbHBIA 96 124 154 195
MaxkcuMaabHO JOIYCTH- 6,0 6,0 6,0 6,0
MBIl lepernaj JaBJIeHusd,
T'abGapuTHbIe pa3Mepsl,
MM:

nuaMeTp 136 158 185 236

BBICOTA 227 205 225 320
Macca, Kr 3,8 5,2 6,6 13,2

IIpogon:xk enue Taba. 5.9
Tapamerp Iudp npobKu
TII-273 x299 | TI11-324 x351|  TIII-377 IIT1-407 x426

MuameTp CIIyCKaeMbIX 273-299 324x351 377 407-426
o6cagHBIX TPYO, MM
YrorHsAeMble JuaMeT-
Pl (BHYTPEHHUH ua-
MeTp 06cagHbIX TPYO),
MM

MaKCHUMaJIbHBIH 282 331 359 406

MUHUMAaJIbHBIA 249 301 353 382
MakcumMabHO JOITYCTH- 4,5 4.5 3,0 3,0
MBI HIepenaj JaBiIeHus,
MIIa
T'abGapuTHBIE pa3MepHI,
MM:

nuameTp 285 335 364 410

BBICOTA 365 415 560 620
Macca, Kr 16,8 25 59 7,5

Takne IpoOKU MUCIIOJIB3YIOT AJA pasfgeaeHus 0ypepHol KuIKO-
CTU mam OYpOoBOTO PACTBOpPA C TaMIIOHAKHBIM. HUMKHIOI TPOOKY
yCTaHABJIMBAIOT B IIEMEHTUPOBOYHOM T'OJOBKEe HUXKe BepXHeH mpoo-
KU WK B BepXHel Tpybe o0camHOIl KOJIOHHEI IIepel IIoJaueil B Hee
OydepHOI KUAKOCTU MM TaMIIOHAKHOTO pacTBopa. IIpu maruera-
HUM KUIKOCTU MPOOKa ABUKETCA BHIU3 B 00CaAHOI KOJIOHHE J0 YIIO-
pa Ha CTOII-KOJIBIO WJIM OIMOPHYIO ITOBEPXHOCTH 00PATHOTO KJIallaHa
tuma [IKO/I, mocJiie uero, BcaeACTBUE BO3pPAacTaHUA JABJIEHUA B KO-
JIOHHE, ee KOpHOyC C MaHKeTaMu W MeMOpaHHOM cMeIlaeTca Ha
KOJIBIIEBOII HOXK, KOTOPBIII moapesaeT memOpany. Ilom meiicTBuem
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Puc. 5.17. IIpoGka pasmeaureabHas
HukHAA Tuna ITTITH:

1 — pe3VHOBBIE MaHKETHI C CepAeu- . 3
HUKOM; 2 — JKeCcTsHasA MeMOpaHa; 3 —
raiika; 4 — KOJBIEBOH HOMX; 5 —

YIIOPHOE KOJbI0 e o 5
| —4

Puc. 5.18. KoMmmiekT pasmeauTeib- N

HbIX MpoOok Tuna KPII

IOTOKAa JKUAKOCTH MeMOpaHa oTrubaercs, obpasyd KaHaja, IIo
KOTOPOMY KHUIKOCTDH IIOCTYIIaeT B 3aTPyOHOE IPOCTPAHCTBO CKBa-
SKUHBI.

KomnekT pasgenurenbHbIX 1pobok Tuma KPII (puc. 5.18) pas-
paboran B 6. BHUMKPHedTH, TpUMeHsIeTCA I pasmeeHus 0y-
(epHOM KUIKOCTH, TAMIIOHAKHOTO 1 OYPOBOTO PAacTBOPOB U 00JIer-
YeHHsI FePMEeTUYHOM IIOCAAKM HA YIIPYroe KOJbBIIO KJAalaHa THIA
KO/l npu nemeETHpOBaHUN. KOMIJIEKT COCTOUT U3 ABYX UYaCTeil:
HIKHeH 1pooku (I), ycTaHaBIMBaeMoil B 00CaAHYIO KOJOHHY, U
BepxHei npobku (1), ycTaHaBIUBAEMO B IIEMEHTUPOBOYHYIO T'OJIO-
BKy. Karkmada mpoOKa CONEep:KUT IOJIBIN, JIETKO pas30ypuBaeMbIHi
Kopmyc I, HAKOHEUHVUKU W3 aJIIOMUHUEBOTO CILJIaBa 4 M Pe3UHOBHIE
MaHKeThsl 2, 3. HmkHAA mpoOKa nMMeeT paspyllnaeMyio guadparmy
5. Hu:kHMe MaHKeThl 3 IMIPOOOK MMEIOT KaHAaBKU C 3a0CTPEHHBIMU
KPOMKaMM ¥ CJIYKAT IJIA OUMCTKU CTEHOK O0CAmHOM KOJIOHHBI OT
OCTATKOB BBLITECHAEMOMN KUIAKOCTU. MaHKeTbl 2 CHAOKeHbI IO IIe-
pudepuu TPeyroJbHEIMU BEIPE3aMU 1, KPOMe Pa3iesIeHUus KUIKO-
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Ta6auma 5.10
ITapameTtps! npo6okx Tuna KPII

TMapamerp ITudp npobru

KPII-140-146 KPII-168 KPII-178

YcaoBHBIN JuaMeTp, MM 140-146 168 178

MuameTp MaHKeT IPOOOK, MM 143 164 174

Ilepemnaz naBiieHNsI, BBIAEPIKU- 10,0 10,0 10,0

BaeMOTI0 BepXHei IpoOKoi u

KOMILJIEKTOM Ha YIIOPHOM KOJIBIIE,

MIIa

IlaBneHue cpabaTbIBaHUSA oUa- 1,2 1,2 1,2

(bparmsl Ipu mocagKe Ha YIOPHOE

KoJIbI10, MIIa

PabGouas remmeparypa, C, He 130 130 130

6osee

IinHa npobKu, MM, He Gojiee 315/335" 350/360 350/360

Macca komiiekTa, Kr, He 60Jee 4,55 6,0 6,13

HawnmeHbIuit JomycTuMBbIi 11a- 88 106 111

MeTp Cy»KeHus B 00cagHOoi Ko-

JIOHHE, MM, He MeHee

* B uncsiuTesie IpuBefeHa NIUHA HUKHEHN IPOOKY, B 3HAMEHAaTeJIe — BepXHeil.

CTeli, COYKAT TaKiKe AJIA [eHTPUPOBaHUI MPOOKHU II0 OCH 00CaaHOM
KOJIOHHBI.

IIpu ocTamHOBKe HUKHEI IPOOKK Ha YIIOPHOM KOJIbIIE IOJ JAeiicT-
BUEM H30LITOUHOT'O MaBJeHUA ee AuadparmMa paspblBaeTcsa Ha OT-
JleJIbHBIE JIETIECTKY, OTKPBHIBAA TAKUM 00pa30M KaHAaJ AJIA IPOXO0XK-
JeHUs TaMIIOHAXKHOTO pacTBopa. BepxHasa mpobka mpu mocajgke Ha
HUKHIOIO, OJlarofaps HAJUYKWIO YILIOTHSIOIIEro 9JIeMeHTa, II03BO-
JsgeT 00eCleunTh TrepMeTUYHOCTb COeAMHEeHUsA. KOHCTPYKTUBHOE
HCIIOJIHeHMEe TPOOOK IIPe0TBPAIlaeT X BCILIBITHE B CJydyae OTKasa
00paTHOrO KJamaHa.

OcHOBHBIE TapaMeTPhl TPOOOK IIPUBEEHEI B TabJ. 5.10.

KAATTIAHBI OBPATHBIE

Knanauner obparubie apocceiabHble Tuma I[KOI (puc. 5.19)
IpeJHA3HAUEHBl IJIA HENPEPBIBHOTO CAaMO3AIOJHEHUSA OYPOBBIM
pacTBOpPOM O0CAmHOM KOJIOHHBI IIPU COYCKE €e B CKBAKUHY, AJA
IpefoTBpAIeHns 00PATHOTO ABUIKEHUS TaMIOHAYKHOTO PAaCTBOPA
13 3aKOJIOHHOTO IIPOCTPAHCTBA W [Jis yIOpa Pa3fesJuTeIbHOM Iie-
meHTHpPOoBouHOM mpooku. IIudpp ITKO obosuauaer: I — nemenTH-
poBounslii, K — knanau, O — obpatHsiii, I — apoccenbHbIi. [Job6as-
JeHme B mudpe OyKBBI “M” o3HaUaeT MOJEePHUBAIIUIO THUIIOPa3Mepa
KJIamnaHa.

Kaanmaue: ITKO/-1 (Taba. 5.11) usroroBasator mo TY 39-01-08-
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Puc. 5.19. Knanansi o6patasie IIKO/-1 (a) u IIKOI-2 (6):

1 —xopmyc; 2 — Ha)KMMHAaA raiika; 3 — Habop PesWHOBHIX Iai0; 4 — pesuHOBas IU-
aparma; 5 — OmOPHOE KOJIbIIO; 6 — Iap; 7 — OrPaHNYKUTENIbHOE KOJIBI0; 8 — pesu-
HOTKaHeBas MeMOpaHa; 9 — mpoccenb; 10 — uyryHHas BTyJKa; 11 — GeTOHHAs WU
IJIacTMaccoBas IOJBECKa

281-77 pna obOcagHBIX KOJOHH pmuamerpamu 114-194 mm, a
ITKOI-2 (tab6a. 5.12) mo TY 39-01-08-282-77 nnsa obcagHbIX KO-
JouH guamerpamMu 219-426 mm.

Kpome kaamamos tTuna ITKOJl nmerorca apyrue obpaTHBIEe KJa-
HaHbI: TapeJabuaTble, IIIapOBbIe, C IIMAPHUPHOI 3aCJIOHKON U T.A. O0-
paTHBIe KJIallaHbl yCTAHABJIMBAIOT B OaIliMake KOJOHHBI a1u60 Ha 10—
20 M BBIIIIE HETO.

Kaamansr Tuna ITKOJl coyckaioT B CKBaKMHY ¢ 0OCamgHON KO-
JIOHHO# 6e3 3aIlOPHOTO Ifapa, KOTOPBI IPOKAYMBAIOT B KOJIOHHY
IocJie ee CIIycKa Ha 3ajauuyoo rayouny. Illap, mpoxoas uepes pas-
PBIBHBIE IIaii0bI 1 fuad)parmMy, 3aHUMaeT padbouee mojoxkeHue. [1pu
CIIyCKe CeKIuil o6CagHBIX KOJIOHH C OOpATHBIM KJAIaHOM THIIA
IIKOO nHa OypumabHBIX Tpybax, BHYTPEHHUI auUaMeTp KOTOPBIX
MeHBIIIEe AraMeTpa I1apa, IoCJaeIHU cOPAChIBAIOT B KOJIOHHY IIepes
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Ta6auma 5.11

ITapameTpsl o6paTHbIX KaanaHos IIKO-1

ITudp kranana
ITKOMI-114-1; | ITKOMO-127-1; | ITKOI-140-1; | ITKO/1-146-1;
ITapamerp IIKOMI-114-1- | ITKOM-127-1- | ITKO/1-140-1- | ITKO/1-146-1-
OTTM; KO- OTTM; ITKOO-OTTM; ITKOI-|OTTM; ITKO-
114-1-OTTT 127-1-OTTT" | 140-1-OTTT 146-1-OTTI
VYecioBHBI fua- 114 127 140 146
MeTp KJIalmaHa, MM
Huamerp 1mapa, 45 45 76 76
MM
quamerp oTBep- 10 Perynupyem 14 14
CTHA B Ipocceie, -14
MM
Hapy:xublit gua- 133 146 159 166
MeTp KJIalmaHa, MM
IinHa KJamnaHa, 288/355 330/365 344/370 344/370
MM
Macca kJ1amana, 11/12,8 14/14,9 16,7/17,8 | 19,4/20,9
Kr
IIpomon:xk enue Tabua. 5.11
ITudp kranana
ITKO/-168-1; ITKOIO-178-1; ITKOI-194-1;
ITapamerp IIKO/-168-1- IIKOMI-178-1- ITKOMI-194-1-
OTTM; ITKOI- OTTM; ITKOII- OTTM; ITKOI-

168-1-OTTT 178-1-OTTT 194-1-OTTT
YcaoBHBINA gUa- 168 178 194
MeTp KJIaraHa, MM
Huamerp mapa, 76 76 76
MM
IMuamerp oTBep- 14 20 20
cTus B Ipocceie,
MM
Hapy:xHb1it qua- 188 198 216
MeTp KJIamaHa, MM
IiuHa KJanaHa, 344/370 325/368 318/330
MM”
Macca kaamana, 24,4/25,8 29,5/30,7 32/33,7
Kr*

IIpumeuanuda. 1. [lna Bcex TUIIOPa3MepOB MaKCHMaJIbHOE pabouee IaBJIe-
uue 15 MIla, makcumaiabHo monycrumas temmneparypa 200 ‘C. 2. B smamenarese
IpUBeJEHBI 3HAUEHUA [TapaMeTPOB KJamaHoB ¢ pe3b6oit OTTT.

coequHeHEeM OyPUILHBLIX TPYyD ¢ ceKiueii. B aToMm caydae mocie-
Iyiolllee caMOo3aIloJIHeHe KOJIOHHBI € JKUAKOCTHIO NCKJII0UaeTC .

BepxHsaa yacThb KJallaHA BHYTPH MMeeT OIOPHYIO TOPIIOBYIO IIO-
BEPXHOCTDH, KOTOPAs BBITOJIHIET (DYHKIIUIO CTOI-KOJbIIA IJIS OCTa-
HOBKM Pas3feUTeIbLHON ITeMEeHTHPOBOYHOM TpoOKu. B aTOM ciyuae
YCTAHOBKH YIIOPHBIX KOJIEIl He TpedyeTcs.
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Ta6auma 5.12
ITapameTpsl o6paTHbIX KaanaHos IIKO-2

IMudp xknanana
IKON- LKON- KON-
219-2; 245-2; 273-2; IIKO/- I[KOI-
ITapameTp OKOM- IIKON- OKOM- 292-2; 324-2;
219-2- 245-2- 273-2- LIKO/- LIKO/I-
OTTM; OTTM; OTTM; 292-2. 324-2-
OKoO- | LKOA- OKOM- OTTM OTTM
219-2- 245-2- 273-2-
OTTr OTTr OTTr
YcaoBHBIN qUa- 219 245 273 292 324
MeTp KJIalmaHa, MM
MaxkcumaibHOe 10 10 7,5 7,5 7,5
pabouee gaBJe-
uue, MIla
Hapy:xub1it q1ua- 245 270 299 324 351
MeTp KJIalmaHa, MM
IiuHa KJamnaHa, 318/350 | 365/420 | 340/387 345 350
MM
Macca kiianasa, 39/41,5 |57,2/58,6| 58,6/60 66,3 76,5
KT

IIpomonxk enue Tabu. 5.12

IIMudp xknanana

IROM-
ITapamerp 340-2; IIKO- ITKOI- ITKO/I- ITKO/I-
KON - 351-2 377-2 407-2 426-2
340-2-
OTTM
YeioBHBI qua- 340 351 371 407 426
MeTp KJIarlaHa, MM
MaxkcumasbHOe 7,5 5,0 5,0 5,0 5,0
pabouee gaBJe-
uue, MIla
Hapy:xHb1it qua- 365 376 402 432 451
MeTp KJIalmaHa, MM
IsinHa KJamnaHa, 350 365 370 374 380
MM
Macca kaamnana, 82 86,4 96 105 115
KI

IIpumedua Hu e. B 3HaMeHaTesle IpUBeeHbl 3HAUEHUA ITapaMeTPOB KJala-
HOB ¢ pe3nboit OTTT.

B mudpax oOpaTHBIX KJaaHOB BCTpedvaeTcsa abOpeBuaTypa
OTTM, uTo 03HaUaeT, YTO IPUMeEHeHa TpalelnensaabHasa pesnda, a
OTTT — BBICOKOrepMETHUYHOE COeIMHEeHMe; B KamaHaxX 0e3 Takux
0003HaUeHNT UCII0JIB3yeTC A TPeyroJibHas pe3noa.

Kianans! 115 06cagubIX KOJOHH nuamerpamu 219-426 MM pac-
CUMTAHLI HA NCIIOJIb30BAHNE IIPU TEMIIEPATYPaX, He IPEBLIIIAIINX
130 °C, HO 10 TexXHUUYECKU 0G0CHOBAHHOMY TPEGOBAHUIO MOTPeGUTE-
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JISI MOTYT OBITH UBTOTOBJIEHEI (0 AraMeTpa 340 MM BKJIIOUUTEJHHO)
Ha MaKCHMAaJbHO AomycTuMyo Temieparypa 200 °C. Muamerp mapa
ATUX KJIATIAHOB 76 MM, MUHUMAJILHBIN UAMETP MPOXOJHOTO cede-
Hug B guadparme 60 MM, guaMeTp oTBepcTusa B Apocceae 20 MM,
MaKCUMAaJbHBIN PACXO[ JKUAKOCTU ueped KiaamaHb! 60 j/c.

BAIIIMAKM KOAOHHBIE

Bamvaku kosnounsie Tuna BKM (puc. 5.20, a u Taba. 5.13) mo
OCT 39-011-87 mpemmasHaueHBI IJIA 000pPYyIOBaHUS Hu3a ob6caj-
HBIX KOJIOHH 13 TPy0 nuamerpamu 114—508 MM ¢ meabio HampasJe-
HUSA UX II0 CTBOJIY CKBasKUHBI U 3aIlIUTHI OT MIOBPEKASHUI IPU CIIY-
CKe B IIpoliecce KpemeHus He)TIHBIX U Ia30BbIX CKBa’KUH C TEM-
mepaTypoii Ha 3a6oe 10 250 °C. Tty GarIMaky COCTOAT M3 KOPIyca C
HepasbeMHOI HacaaKol, KoTopas (opMupyerca B HEM U3 CMecCH
TaMIIOHAKHOTO IIeMeHTa M IIecKa B cooTHolmeHuu 3:1. B Kopmyce
OalrMaxa BBITIOJHEHBI OTBEPCTHUA C IIa3aMi, KOTOpPbIe 00pa3yIoT J0-
MOJTHUTEJIbHBIE KaHAJBI IUPKYIAIUY OYPOBOTO pacTBopa. BepxHsasa
YacTh KopIyca cHaO:KeHa pesb00il, IpU HMOMOIIM KOTOPOI OallMak
coeIMHSETCA C HUKHell o0camHoi Tpy6oii. Pesbba MoKeT OBITH Tpe-
yroabHou, TtpaneneuganabHoii (OTTM) u BBICOKOTepPMETUYHON
(OTTT).

a 0 2

] |[——

Trz

NN

Puc. 5.20. Bammaku KoJ10HHbIE:
a—rtuna BKM: I — kopryc; 2 — sarayiika; 3 — Hampasisdiollas Hacagka; 6 — THIa
BII ¢ uyryHHOIT HaIIPaBJIAIOIIEN HACAAKOM; 6 — HAIPABIAOIAA HacalKa; ¢ — Tuna b
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Ta6anuma 5.13
ITapamerpsl 6ammakoB Tuna BKM

. Huamerp
YemonHEL Huamerp | BricoTa | meHTpasb- HAunamerp ;ITI;ZJII)? Macca,
Anamerp farma- farrma- HOTO OT- OTBEp- o KT, HE
obcagHOMl cTUA Ka- CTUH
Ka, MM Ka, MM BEpCTUA, . 6oJtee
TPyObI, MM M HAJIOB, MM Ka
HaJIOB
114 133 274 50 12 4 12
127 146 274 60 12 4 13
140 159 296 70 15 6 15
146 166 298 70 15 6 16
168 188 303 80 15 6 20
178 198 330 90 20 6 23
194 216 350 100 20 6 30
219 245 360 110 20 6 38
245 270 378 120 20 8 42
273 290 382 130 20 8 44
299 324 385 150 20 8 46
324 351 390 160 20 8 50
340 365 395 170 20 8 53
351 376 405 180 20 8 58
377 402 405 190 20 8 65
406 432 410 200 20 8 70
426 451 425 220 20 10 78
473 508 425 250 20 10 85
508 533 425 280 20 10 98

I o6cagHbIX KOJOHH AuamMeTpoM 351 MM u 6oJiee MHOTAA WC-
MOJB3YIOT GarmMaky ¢ packoil 6e3 MeTaIINYeCKUX HAIpPaBIIAIOIIIX
HacaJoK, II03BOJIAIOIINE NCKJIIOUNTL pasdypuBaHre MeTAJLIa Ha 3a-
Ooe.

B caiyuae, Kora CTBOJ CKBAKMHBI KPEIAT IIagfKuMu 6e3MyTo-
BBIMU TPyOaMU U MEKKOJIOHHBIE 3a30PbI HEBEJUKHU, HAIPaBJISIIO-
e HacaJKU KPemAT K HIKHeN Tpy6e KOJTOHHBI.

IIpu cmycke TOTAHBIX KOJOHH WM CEKIMM 00CaaHBIX KOJIOHH C
OpopabOTKOM CTBOJIA MHOTJA, €CJU 3TO HeoOXOAMMO, HaIpaBJIAIO-
1I11e HacaAKU BBIMTOJHAIOT B BUEe IOPOAOPA3PYIIAIOIIero HaKoHey-
HUKA.

Haxogar tak:xe mpuMmeHnenue 6ammmaxu tuna BII (puc. 5.20, 6) ¢
HaBUHUMBAEMOU HaIpaBJIAOINell UyryHHOU Hacagkoil u tuna B
(puc. 5.20, 2).

LIEHTPATOPBI

ITeuTpaTophl IpegHA3HAYEHBI IJIA 00ecIeuyeHnsT KOHIIEHTPUUHO-
T'0 pasMeIleHnA 00CaAH0M KOJOHHBI B CKBAYKUHE C I[eJIbI0 JOCTUKE-
HHUSI KAQUeCTBEHHOI'O PAasoO0IeHMs ILJIACTOB IIPU I[€MEHTHPOBAHUM.
Kpome Toro, meHTpPaATOPHI CHOCOOCTBYIOT OOJIETUEHUIO CITyCKa 00-
CaJHOM KOJIOHHEI 3a CUET CHUIKEHUS CHUJI TPEeHUS MeKAy o0cagHoit
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Puc. 5.21. IlenrpaTop:

1 — metryieBble MPOYIINHBI; 2 — I'BO3AU; 3 — CIIH-
pasibHbIe KJINHbS; 4 — OrpaHUYUTEeIbHbIE KOJIbIIA;
5 — mIpy:KWHHBIE IJIAaHKY; 6 — [1a3bl CETMEHTOB

KOJIOHHOM M CTeHKaMU CKBasKUHBI, yBe- 2
JINYEHUIO CTeIIeHN! BBITECHEHUS OYpPOBO-
r'0 pacTBOPa TaMIIOHAKEM 3a CUeT HEKO-
TOpO# TypOyJIM3aly IIOTOKOB B 30HE MX

YCTaHOBKY, 06JerdeHnio paboT 10 IIOX- ' 3
BecKe IIOTAliHBIX KOJIOHH M CTBIKOBKE | e
CeKIMIA 3a CYeT IeHTPHUPOBAHUA WUX v 4

BEePXHUX KOHIIOB. KOHCTPYKTHUBHO II€HT- :
paTophl BBIIOJHSIOT HEPA3bEMHBIMHU I
PasbeMHBIMM, IIPUYEM IIPEAIOUYTEHNE 5
orgaerca mociaesuum. OOBIYHO IIEHTPA-
TOPBI PACIIOJIATAaIOT B CPegHEN dYacTu

Kaskaoi obcagHoil TPYOBI. h = 6
B paspabGorTke IeHTPAaTOpPOB IIpU- I:E n

Humanu  yuactue BHUUBT u O.

BHUHNKPuepTh.

CyIiecTBYIOT KOHCTPYKIIMM IIEHTPATOPOB HECKOJIBKUX TUIIOB:
@IIL, IOIIP, 1T, ITIT-1 u ITIT-2.

IenTparopsr Tuna Il aeaatoTca moxmduKanme 1eHTPATOPOB
tuna IIIIP. IMeuTpatopsr II1-2 6garozapsa KOHCTPYKTUBHBIM OCO-
OEHHOCTSAM MOTYT NPUMEHATHCA M B HAKJIOHHO HAIIPABJIEHHBIX
CKBa’KMHAX 3a CUET BO3MOKHOCTU N3MEHEHUS BBICOTHI OTPAHUUM-
TeJIA IPoruba Py KUHHBIX IIJIaHOK.

Haubosbiiee pacmpoctpanenue mosyumau IeHTpatopbl I1I1-1
(puc. 5.21 u ta6u. 5.14). Ouu Beimyckatorcs cepuitao mo TY 39-01-
08-283-177.

Ta6anuma 5.14
ITIapamerps! nearpaTopos III1-1

MaxkcumanbHas
Iudp meraTparopa paguanbHas Yucio IIaHoK Macca, kr, me

Harpyska, H Goee
ITI1-1 40/191-216-1 7 850 6 9
I111-1 46/191-216-1 7 850 6 9,5
I111-1 46/222-251-1 7 850 6 9.5
1111-1 68/216—245-1 7 850 6 10,5
I111-1 68/251-270-1 7 850 6 10,5
I111-2 19/270-1 10 456 8 14
1111-2 45/295-320-1 10 450 8 15,0

IIpumeuanue. B mudpe nerarparopa I[I1-1 yucio mepes Kocoil o3HavaeT
auamMeTp o0CamHOI KOJIOHHEI (B MM), AJIsI KOTOPO# OH IIpeJHa3HAUYeH; I10cje KOCOi
[laH MHTEPBAJ AUAMETPOB (B MM) CKBasKUHBI, B KOTOPYIO CIYCKAIOT KOJIOHHY.
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CKPEBKU

CrpebKu TpeqHa3HAUEHBI IJIS Pa3pyIleHUs TINHUCTON KOPKU
Ha CTEHKAaX CKBAYKUHBI, UYTO YJIYUIIAET CIEILIeHNEe TAMIIOHAXKHOTO
IeMeHTa C IIOPOoAoIi. ATOT 3PPeKT IMPOABIAETCSI IPU IIEMEeHTUPOBa-
HUU CKBasKUH ¢ pacxaskuBaHueM. Ckpebok xopoHuaThiii Tuma CK
(puc. 5.22) — pa3beMHBIN U COCTOUT U3 KopIyca 2, ITOJOBUHKU KO-
TOPOTO COENUHAIOTCA C MOMOINLI0 MITHIpA 3. PaGoume sjieMeHTHI
CKpPeOKOB I BBITIOJIHEHEI 13 IYUYKOB CTAJILHOM IPYYKUHHOU IPOBOJIO-
KU 1 IPUKPEILIeHbl K Kopinycy HakJagkamMu. CKpeOoK KOMILIEKTY-
eTCs CTOIIOPHBIM KOJIBIIOM ¢ (PMKCUPYIOITUMCA Ha Tpybe cuupasib-
HBIM KJITHOM.

CKpeOOK ycTaHABIMBAeTCA TAKUM 00pa3oM, YTOOLI pabourie sJie-
MEHTHI C COTHYTHLIMUM BOBHYTPDb KOHIIAaMH OBLIIN HAIIPaBJIeHLI BBEPX,
obeceuynBas NX MUHUMAJIBHBIA U3HOC IPU CIIyCKe KOJOHHBI. IIpm
IBUKEHNU 00CcaIHON KOJOHHBI BBEPX paboune 5JIeMeHTEI OTTH0A0T-
Cs ¥ paspyIaT INMIMHUCTYIO KOPKY Ha CTeHKe CKBasKUHBI. CKPeOKu
yCTaHABJIMBAIOT BBIIIIE UM HUKE IIeHTPaTopa.

Puc. 5.22. Ckpebox passemusiii Tuna CK
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TYPBYJN3ATOPBI

Typo6ynusatropsr Tuna 1T mpemHasHaueHBI AJA 3aBUXPEHUA
BOCXOJAIIEro IIOTOKA TAMIIOHAKHOTO PacTBOpPa B 3aTPYOHOM IIPOCT-
paHCTBe CKBasKMHBI IPU IleMeHTHupoBaHuU. Kak IpaBuUo, UX pas-
MeITaoT IMIPOTUB 30H PACIHIMPEHUA CTBOJIAa CKBAXKWHBLI Ha PACCTOSA-
HUU He 0oJiee 3 M APYT OT ApyTa.

Ta6auma 515
ITapamerps! TypOyausaropos tuna IT

Tudp TypOysnu- H;Fg;ggm BryTpenHuMit IuuHa Jj0- Macca, r,
3aropa w guaMerp, MM | IAcTH, MM He Gostee
11T-114/151 170 116 % 2,0
IT-127/165 186 129 105 2,5
IIT-140/191 210 142 115 3,0
11T-140/216 236 142 115 3,0
IIT-1 40/212-216 210 142 115 3,0
IIT-1 46/212-216 210 148 120 3,5
11T-146/216 236 148 120 3,5
IIT-1 68/212-216 210 171 135 4,5
IIT-1 68/216 236 171 135 4,5
IIT-178/245 266 181 145 5,0
IIT-194/245 266 197 160 6,0
IT-219/270 290 222 180 8,0
1IT-2 45/295 293 248 200 8,5

IIpumeuanue. [I1a Bcex TUIIOPa3MepPOB UKCJIO JiomacTeili — 8, MaKcu-
MaJIbHAsA Harpyska Ha Kopmyc TypOyJamsaropa — 7,85 kH.

Typ6ynusartop (puc. 5.23 u tabda. 5.15)
COCTOUT U3 HepaszbeMHOro kKopuyca I u
gomacteii 2. JlomacTu ycTaHaBJIMBAIOTCS i
B I1as3bl, IIPOpe3aHHbIe B KOPIIyce IOJ yI-
JoM 35°, W KpemaTcsa K KOPIIyCY MeTaj-

JUYECKUMHY HaKJaZKaM{ C IIOMOIILIO TO-
yeyHOW cBapKu. JlomactTm MOTYyT OBITH 2
MeTaJUINYECKUMU WJIN PEe3UHOKOPIHBIMU. .

Ha o6cagnoii Tpybe TypOyImM3aTOp KPeImsaT \—:r 3
C IIOMOIIBIO CIIMPAJILHOTO KJWHA 3, 3a0u-

BaEeMOIr0 B KOJIBIEBYI0O KaHAaBKY U OTBED- I
CTue, BBIIIOJTHEHHBIE B YTOHHIeHHOﬁ qacTrTu

kopmyca. PaspaboTumk TypOysIm3aToOpoOB K \
6. BHUUKPuredTs. OHU H3rOTaBINBAIOTCS

mo TV 29-01-08-284-77. %J

Puc. 5.23. Typoyausarop tuna IIT
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MY®TBI CTYIIEHYATOI'O HEMEHTPOBAHUSA

IIpu KpemyieHnY CKBAXKUH B PAZE CIydaeB BO3SHUKAET HeOOXOmu-
MOCTb IIO'beMa TAMIIOHAXKHOI'0 PACTBOPA 38 00CAAHBIMU KOJIOHHAMK
Ha 3HauuTeJbHYI0 BbIcOTy (@m0 3000 M u Gosee). ObecmeuuTh yc-
TEeITHOCTh ¥ BHICOKOE KaueCcTBO IIPOBEIeHU A Ollepaliuii Ipu oA beMe
TaMIIOHAYKXHOI'0 PACTBOPA HA TaKyIO0 BBICOTY 3a ONWH IIPHUEM IIeMeH-
THPOBAHUS HEe BCETAa BO3MOKHO. IIpuMeHseMoe B 9THUX CJAyUYadX
IeMeHTUPOoBaHMe 00CaJHBIX KOJOHH C IMOAHEMOM TaMIIOHAKHOTO
pacTBopa Ha GOJIBIIIYIO BLICOTY B JiBa IIPHEMa OCYIIEeCTBJISETC C II0-
MOIITbIO0 MY(T CTYIEHYATOTO IIeMEeHTHUPOBAHUS.

MydThI CTyIEeHYaTOr0 [[eMEHTUPOBAHUSA B CTBOJIE CKBa'KUH pe-
KOMEHAyeTCs YCTAHABJINBATL B MHTEPBaJaX YCTONUNBBIX HEIPOHU-
IaeMbIX IIOPOM M Ha yYacTKaX, I'Zle OTCYTCTBYIOT VIIHMPEHUs, Ka-
BEPHBI WJIN JKeJio0a.

MydTel crynmenuatoro mementupoBanmsa MCII-1, paspaboraH-
Hble B 6. BHUUKPHedTH, IpeqHasHadeHbl AJIA OCHAIIeH!nsa 00ca-
HBIX KOJIOHH guamerpamu oT 140 o 245 MM u mpoBefeHus IMpoIiec-
ca IIeMEeHTUPOBAaHUA CKBAYKMH B JBe CTYIEHM KaK C pPaspbIBOM BO
BpeMeHU, Tak u 6e3 Hero (puc. 5.24). MydTbI CTyIeHUaTOTO IIeMeH-
tupoBaHUusa MCII-2 ncmons3yIoT AA OCHAIEeHUS 00CaTHBIX KOJOHH
numamerpamu ot 273 mo 340 mm (puc. 5.25).

Psapn ycaoBHBIX AuaMeTPOB My(T COOTBETCTBYET PALY 00CATHBIX
Tpy6 ('OCT 632-80) nuamerpamu ot 140 mo 245 mm. MakcuMaib-
HadA gomycTuMas pabouas temiepartypa He 6osee 100 °C. M36b6ITOU-
HOe MaBJjieHre, HeoOXOamMoe IJis cpabaThbIBaHUS 3aTBOPOB IT€MEH-
THPOBOYHBIX OTBePCTUH MyDT, cocTaBisger 4-8 MIla.

KoucTpykTruBHO My(dTa mpeacraBiadeT cOOOH IIOJIBIN IIUJINHIPH-
YEeCKHUH KOPIYC C IPUCOIUHUTEIbHBIMU pe3b0aMM HA KOHIAX U
CMOHTHPOBAHHYIO Ha €ro BHEITHEeH# IOBepXHOCTH 0060iiMy, o6pasy-
IOIIIYI0 HA YaCTH JJINHBI KOJBIIEBYIO IIOJOCTD, B KOTOPOII pasMelleHa
C BOBMOYKHOCTBIO OCEBOTO IIepPEMEIeHNA 3acI0HKa. BHyTpu KopIry-
ca PACIIOJOMKEeHBbI HIKHAA U BEePXHAA BTYJIKH, TaKiKe MMeEIue
BO3MOJKHOCTEL OCEBOT'0 IIepeMelleHnsi. B Kopyce 1 000iiMe BBIIOJI-
HEeHbI HECKOJIbBKO COOCHO PACIIOJIOMKEHHBIX [IUPKYISIIMOHHBIX G0KO-
BbIX oTBepcTuii. B kopnyce myd Tt MCIL-2 mpegycMOTpeHBI TaKKe
CKBO3HBIE I1a3bl, B KOTOPBIX pa3MeIlleHbl CyXapu, *KeCTKO COemu-
HAIOIUE 3aCJIOHKY C BEPXHEU BTYJKOH. B mcxomHOM MOJOXKEeHUU
3aCJIOHKA U BTYJKYU 3a()MKCHPOBAHBI HA KOPIIyCe C IOMOIIBIO CPE3-
HBIX BUHTOB, IIPUYEM 3aCJIOHKA ¥ BEPXHAA BTYJIKA HAXOISATCS BbIIIIe
IUPKYJIAIMUOHHBIX OTBEPCTHUM, M HUMKHAA BTYJKA TepPMETHUYHO IIe-
PEeKPBIBaeT IMUPKYJIAINOHHBIE OTBEPCTUS B KOpPIycCe.

dyacTUYHBIE YILIOTHUTEIbHBIE MAaHIKEThI IIPOTaBOYHOI U 3aI0p-
HO# TPOOOK HpW [OBMIKEHWU BHYTPU OOCATHOM KOJIOHHBI IIJIOTHO
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Puc. 5.24. Mydra crynenuaroro nemenruposanusa MCII-1:

a, 0, 8 — pasINUHbIE MOJIOKEeHUA BTYJIKU; I — Kopmyc; 2 — oboiima; 3, 6 — BepXHAA U
HWPKHASA BTYJKU; 4 — CpesHble BUHTBI; 5 — 3aCJIOHKA; 7 — MUPKYJISIUOHHOE OTBE P-
crue; 8 — yrnopHoe KoJibio; 9,10,11 — npo6Ku IpoJaBoyHas, mafaolnas 1 3alopHas
COOTBETCTBEHHO
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Puc. 5.25. Mydra crynenuaroro uementuposanus MCII-2:

a, 06,6 — pa3JINUHbIE TIOJIOKEHUs BTYJIKHU; I — KOpIyc; 2 — CpesHble BUHTHI; 3 — CTO-
TIOPHOE KOJIbII0; 4 — 3aCJIOHKA; 5 — cyXaph; 6, 7 — BepXHsASA M HWKHAA BTYJAKU; 8, 9 —

Hapy’KHOe U BHYTPeHHee YIOopHble Koabua; 10, 11, 12 — npoOKu mpoJaBoYHAas, IIa-
JaIoIas U 3all0PHAs COOTBETCTBEHHO

OPHKUMAIOTCA K ee CTeHKaM U HaJesKHO OTIeJSAI0T TaMIOHAMKHBIN
PacTBOP OT IPOAABOUYHOM KUIKOCTHU.

IIpomaBouHas MpoOKa MMeeT KOHYCHBINT HAKOHEUHUK C YIIJIOTHE-
HUeM JJIs IIJIOTHOM MOCAAKM Ha YIOPHOEe CTOI-KOJbII0, a 3amopHasd
mpobKa — B HMKHEHM YacTy KOHYCHBIN IOSICOK C YILJIOTHEHWEM IJs
IJIOTHOM IIOCAIKM HA CeIJIO BepXHel BTYJIKHU.

Ob0rexaemMas (opMa Iajamolneil IpoOKu u Haauume pebep-
CTa0MJIN3aTOPOB YCKOPSIOT ee IOTPysKeHre B CTOJI0e ITPOMBIBOUHOM
JKHUIKOCTHY B KOJIOHHE. B HIMKHeN yacTu Immajgaroleii MpoOKY BBITION-
HEH KOHYCHBIH MTOACOK C YIJIOTHEHUEM [IJIsS IIOCAAKM Ha CeIJI0 HUMK-
HeU BTYJIKHU.

ITpucoeguuuTeabHBbIE PE3LOBI MY(MTHI BBIIIOJIHSIIOT B COOTBETCT-
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Bum ¢ 'OCT 632-80 ma oGcamgublie TPyOBI U 0 HauaJa MCIIOJIb30Ba-
HUA MyQTHI 3alUIIAI0OT OT 3arPSA3HEHUS W MOBPEKIEHUS IpPeJo-
XPaHUTEJIbHBIMHU IIPOOKAMY U KOJIITaYKAMIU.

VCTPOUCTBA [IJII KPEIIJIEHUST CKBAYKIWH XBOCTOBUKAMU
1 CEKIIUAMU OBCAOHBIX KOJIOHH

Paspequuurenn. XBOCTOBUKY U CEKIINU 00CaTHBIX KOJIOHH CITyC-
KaloT B CKBAXKMHBI HA OYPUJIBHBIX TPyOax, KOTOPbIE COENUHSIOT C
00CafHBIMU C TIOMOIIBIO PA3JUUYHBIX YCTPOMCTB, HOCAIIMUX O0O0IIee
HasBaHUe pasbenuHuTenas. OHu TpegHA3HAYEHBI I obecrevueHusa
0e30IIaCHOr0 CIIyCKA U IEMEHTHPOBAHUSA XBOCTOBUKOB, IJIA CEKIIUI
00caJHBIX KOJIOHH U IIOCJIeAYIOIIEro OTCOeANHEHUA OT HUX OYPUIb-
HBIX TPYO.

IIpu pasrpyske XBOCTOBUKOB WJIM CEKITHI 00CAAHBIX KOJOHH Ha
320011 CKBaXKWHBI WUJIU IPYT HA IPyra IPOUCXOAUT U3THO KOJIOHHBI C
pasIuuYHOl MHTEHCUBHOCTHIO. Pasmep maruba 3aBUCHUT OT Beca KO-
JIOHHBI, fTaMeTpa o0CagHbIX TPYO M paAmMalbHOTO pasMepa CTBOJIA
CKBaKUHBI.

s npemoTBpaleHns M3ruba XBOCTOBUKY WM CEKIMU 00ca-
HBIX KOJIOHH TOABEIINBAIOT B CTBOJI€ CKBAYKWHBI C TIOMOIIBIO IIOM-
BECHBIX yCTPOHcCTB. IIpu KpenseHUM CKBasKUH CEeKIIUAMU 00CATHOMN
KOJIOHHBI JJIA TJIYOMHHOTO COeTMHEeHU (CTHIKOBKM) CEeKITNHM MeXK Iy
€000 UCIIONIB3YIOT coequHuTen . C Ie/IbI0 TePMETHU3AINY BepXHel
YACTH 3al[eMEeHTHUPOBAHHBLIX XBOCTOBUKOB UJIN CEKIINiT 00CagHOI KO-
JIOHHBI IPUMEHSAIOT TepPMeTU3UPYIOIe YCTPOHCTBA, IIepeKphIBa-
IOIIHE KOJIBIIEBOE 3aKOJIOHHOE IIPOCTPAHCTBO.

Bce mepeunciieHHBIE CpeCTBA OCHAIAIOT HEOOXOAMMBIMIU TPU-
HAJIJIE}KHOCTSIMHU M COCTABJIAIOT KOMILIEKCHI YCTPOICTBA AJIA KPeIl-
JIEHUSI CKBAKMH XBOCTOBUKAMU U CEKIIUAMY 00CATHBIX KOJIOHH. OTH
KOMILJIEKCHI UMEIOT PAL MOoAMDUKAIINKA, OTJIUYAIONIUXCA APYT OT
Ipyra Kak IPUHITUIIOM, TaK U KOHCTPYKTUBHBIMYU OCOOEHHOCTAMU.

PasbeuHNUTEIh COCTOUT U3 ABYX OCHOBHBIX UaCTeli: HETIOABUIK-
HOI My(TBI, KOTOpPas KPeIUuTcsa K 00CagHbIM TPpyOaM, 1 IMOABUIKHO-
T'0 HUMIIEJA, COEIUHEHHOTO ¢ OYPUIBHBIMU TPyOaMu, U3 KOTOPHIX B
CKBaKMHY CIIyCKAIOT XBOCTOBUK MJIM CEKI[NIO 00CaIHON KOJOHHEI.

Bce pasbeguHuUTENIN, OCHOBHOII HecyIleil paboumnii 5JIeMeHT KO-
TOPBIX — JieBasi pe3bba, HOCAT 00IIee Ha3BaHWe Pe3b0OBhLIe pPa3beau-
HUTEJIN.

PasbenquHUTEIN, V KOTOPLIX My(TOBasg M HUMIEJIbHAA YaCTU
B3aMMOJEHCTBYIOT APYT C APyroM 6e3 IIOMOIIU pe3bObl, 060heauHe-
HBI B IpymIny 6e3pe3b00BbBIX.

HelicTBrue pe3bOOBBIX PasbeqUHUTEEl 3aKJI0YAeTCsI B OTBUH-
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Puc. 5.26. Pe3p00B0ii pa3beIMHUTEIb:

1,9 — BepXHsAA ¥ HIDKHAA YACTH CEKIIMOHHON pas’bel MHU-
TeJIbHOM MPOOKU; 2 — mepeBOJHMK; 3 — HUIIeJSb C JIeBOM
pesnb0ii; 4 — YIJIOTHUTEJIbHAs MaHKeTa; 5 — pacTpyo;
6 — mydra c neBoil pesnboii; 7 — Hecymasa Tpyba; 8 —
nakepyoomuit ysemn; 10 — obcagubie TPYOHI XBOCTOBUKA
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YMBAaHUU OYPWJIBHBIX TPyO OT OOCAZHBIX B
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7 / CKBasKMHE BpaIlleHneM OYpPUJILHON KOJIOHHBI
; 7 BpaBo. JlelicTBue 0e3pe3b0OBBIX Pa3beqUHN-
3 ; ?’1 Tejel i pas3beAuHEHUs mapbl My(pTa — HUAT-
il//! meJb He CBSI3AaHO ¢ BpallleHneM OypuJIbHOI KO-
ﬁ/ JIOHHBI.
s / .
;/ PesnboBoil pasbenuuuTedb (puc. 5.26) oc-
% 7 HAaIIeH IPUHAAIEIKHOCTAMM, KOTOPHIE COCTOAT
i
ii U3 BHYTPEHHEr0o NaKepyIoIero ysyia i CeKIu-
<5 % OHHOI Pa3eJUTeJbHON TPOOKU.
U o
6 s{i Ilakepyromuii y3esq mpefHa3HAYEH MAJA
N obecreueHUs NUPKYIANUN KUIKOCTU UYepes
N
7 mn —  (allMaK XBOCTOBUKA (MU CEKITMU) TIOCJIE OTCO-

eIMHeHUA OOCAZHBIX TPYO0 OT OYPUJIBHBIX B
paswenuuuTesie. Hannune naxkepyroIero ysiaa
IIO3BOJISET IIPEIBAPUTEIBHO OTCOENUHATH OY-
pUIbHBIE TPYOBI OT OOCAAHBIX U 3aTeM IeMeH-
THUPOBATh XBOCTOBUKU WJIM CEKIIUI0 00CagHOM
KOJIOHHBI.

Hu:KHI0I0 YacTh CEeKITMOHHOM MPOOKM IIOM-
BEIIMBAIOT HAa CPE3HBIX KaJluOPOBAHHBIX
mTudTax Ha KOHIIE MaTPyOKa, BBUHYNBAEMOTO
B HUIIIIEJb PA3beIUHUTENIA, a BEPXHIO — IIO0-
MeIaioT B IIEMEHTHPOBOUYHYIO T'OJIOBKY W IIPU
IeMeHTHUPOBAHUY ITPOABUTAIOT 10 OYPUILHBIM
Tpyb6am. IIpu ee mocazke B cel10 MOABECHOM TPOOKY BO3HUKAET M3-
OLITOUHOE JaBJieHWe, INTUMPTHI CpPe3alTcd, U OCBOOOJUBIIAACSA
npoOKa BMecTe C BepXHeH YacThio JBUMKETCA M0 00CaAHOI KOJIOHHE,
pasobiIas TaMIIOHAKHBIN PACTBOP U IIPOAaBOUHYIO JKUIKOCTD.

PesbboBble pas3beIMHUTENN PEKOMEHIYeTCs IIPUMEHATH JIs
CIIyCKa XBOCTOBUKOB WJIM CEKIIMI 00CaIHBIX KOJIOHH, O0IIlasd Macca
KOTOPBIX COCTABJISET He MeHee D T, a TaKiKe B CAydadAx, KOTJa Ipu
KpeILJIeHUY CKBAaKMHBI He TpeOyeTcs BpaIraTh 00CaJHy0 KOJIOHHY.

IIpu npoBepKe pasbeqUHUTENS B IIPOIlecCe KOHTPOJILHOIO CBUH-
YMBAHUSA BPYUHYIO HA IOBEPXHOCTHU CJAEAYeT IIOJCUNTATh YHUCJIIO I0JI-
HBIX 000POTOB U yOeAUTHCS, UTO BCE BUTKU JI€BOH Pe3hObI BXOLAT B
3allellJieHre, a pa3BUHUNBAHNE OCYIIIECTBIIAETCS 063 3aTPyAHEHUH.

B ciyuae cmycKa XBOCTOBUKOB WJIM CEKIUIT 00CAaIHOIN KOJIOHHBI
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maccoii 6osee 100 T 1eByio pe3b0y peKOMeHAyeTCsA UCHBITAThH IIPU-
JOXKeHUeM K pasbeIUHUTEI0 pacTATUBaloNlell HAarpy3KU, IIPEBHI-
miaroIeil Maccy cIryckaeMbIx obcamubIx KoiouHH Ha 200-300 xH.
Beizep:kKa 1o HarpysKou JoJsKHA ObITh He MeHee 30 MuH, Iocie
Yero IMpoBepsAI0T XapaKTep COeINHEHUA U COCTOSAHNUE JIEBOM Pe3bOsI.
B cayuae saTpygHeHWII IpU OTBUHUYMBAHWN HUMIEJILHOM YacTU
pasbeguHUTE b OPAKYIOT.

I yay4diieHuss KauecTBa CTAJbHBIX 3arOTOBOK, M3 KOTOPBIX
M3TOTOBJAIOT JETAJIU Pa3beIUHUTENI, UX MOABEPTraioT TepMoobpa-
00TKe, IOCJIe KOTOPOM OHH OOJXKHBI IIPHoOpecTH (pU3MKO-MeXa-
HUUYEeCKUe CBOCTBa, YKa3aHHBIE HIKE.

MADPKU CTAIH «euvnvrnrniinrnineenreeesnensensnsnssnsnns 45 45X 40XH
IIpemen TekyuecTr, MIIA ..ccovvnininennininennnnennn 450 580 750
BpemenHoe conporuBiieHue paspeisy, Mlla .... 700 780 900
OTHOCHUTENBHOE VAJIUHEHME, Y0 «veverereenenennnnnn 14 14 10
OrHocurenbHOE cyxeHue, % .... 50 50 45
YaapHas BasKocThb, 102 Ik /M. .. b 8 7
Tseppocts o Bpunestio, HB .....ccocvvvveinnnnnen 217-285 255-321 285-341

JleBoe pe3n00Boe coefHEeHEe PA3beIUHUTEIA IIPU IIOJTHOM CBUH-
YMBAHUU YaCTO OKAa3bIBAETCA HETePMETUYHBIM UM MPOMYyCKAaeT KU -
KOCTbB Jake Ipu HeOOJILINNX Mepelafax AaBjaeHusd. B ¢cBA3U ¢ 3TUM
IJis o0ecIrieueHUsT TePMEeTUUYHOCTH COeIUHEeHUs Hal pe3bO0BOM uac-
TBIO HUIIEJS yCTAaHABIMBAIOT PE3WHOBYIO CAMOYILIOTHSAIOMIIYIOCS
MaHKeTy. B cobpaHHOM Bue pasbeJUHUTE]b NCIBITHIBAIOT HA Tep-
MEeTUYHOCTH OIIPECCOBKOM Ha ITOJIlyTOpaKpaTHOe OxKugaemMoe padbouee
IaBJIeHUe.

J1sa cMasku JieBoit pe3b0bl PA3BeIUHUTEINA HEOOXOIUMO IPUMe-
HSATH TOJbKO TYTOILIaBKME YILJIOTHHUTEJIbHbIE CMas3bIBAIOIIIE COCTA-
BbI Tuma P-113, a pe3suHOBBIE CAMOYILJIOTHSIOINIHMECS MAaHMKeThbl U
TMaKepyIonue 3JIeMeHThl U3TOTOBIATL U3 He(TEeTePMOCTONKOI pe-
3WHBI, UMeIoIIel cieayoolnue PU3nKo-MexXaHnuecKre CBOMCTBA.

VCcIoBHBIM HOMED PE3WHBL

T'po3HEHCKOTO PMB .....iviiiiiiiiiirnrieeeeneeeenennns 254
ComnporusiieHue pa3psiBy, MIla:
MUHUMAIIBHOE «1vueteneeeeseneereresesnsasnsnsssnsnsnss 20
MaKCHUMAaJILHOE .. 23
OTHOCHUTEIbHOE YVAJNHEHNEe, Yo:
MUHUMAIIBHOE «1vueteneneeesensererasesnsasnsnsnssnsnsnss 400
MAKCUMAIIBHOE «veueeeeeneeerernrnsnsnsasasasesnssnsnsnns 500
OcTarouHoe ygiuHenue, %:
MUHUMAIIBHOE «.vueteneneeesensererasssnsasnsnsssnsnsnss 8
MAKCUMAIIBHOE «veveeenreeeeeernesnsnsasasasesnseasnsnss 12
Ha6yxanue B cmecu (6eH3UH 1 6eH3011) 32 24 U
TPH 20 °C, Y0 eninininineneneninineneenenenenrneneneneneasanes 10
Tseprocts o Ilopy:
MUHUMAaJIbHAA 68
MaKCUMAaJbHAsA 70
IlnacTuyHOCTB:
MUHAMATIBHAT «eueenrenneeneeneensensensensenseencensanee 0,3
MaKCHMAaJabHAdAg .. 0,4
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KosbIiieBoe IpOCTPAHCTBO MEXK Y HUAIIIEJIeM 1 My(TO BLIIIe Jie-
BOM pe3bOBLI 3aMOJHAIOT TYTOILIaBKOUM cMaskoii. JleBoe pesbboBoe
coelVHEHNe IIOCJe CBUHUYNBAHUS BPYYHYIO OKOHUATEJIbHO 3aKper-
JIAIOT IIEIHBIM KJOYOM C BpPAIAIOIMAM MOMEHTOM IIPUMEPHO
500 H-m. KpemnieHue JeBoil pe3b0Obl MAITMHHBIMU KJIIOUaAMU HE pe-
KOMEeHIyeTCs.

Ha mpakTuke TakKe MPUMEHSIOT Pe3b00Bble Pa3beIUHUTEJH,
JOTOJHUTEJLHO CHAOKEeHHbIe IIINIEBOM IIapoif, KOTopble, HaXO-
IACH B 3alleTlJIEHUM, TO3BOJIAIOT BPAIlaTh XBOCTOBUK WU CEKITHUIO
00CcagHOM KOJIOHHBI, IIOCKOJbKY BOCIPUHIMAIOT IIOJHOCTBIO YCUJINE
BpPAIIAIOIIero MOMEHTA U MCKJII0UAIOT Iepefady ero Ha JieBoe Pesb-
00oBOe coequHeHNe. BepxXHsasd yacTh ILIAIEBOM Haphl }KeCTKO CBA3a-
Ha C HUMIEJEM Pas3beINHUTENA, a HUKHAA — IIOABMKHO CBSA3aHa B
0CeBOM HAIIPaBJIEHUU C My(PTOH pasbeUHUTE A U 3a()MKCUPOBAHa B
Hel Cpe3HbIMU KaJInOPOBAHHBIMUY MITU(MTAMMU.

Hna BbIBOJA M3 3allellIeHUsA ILIUIEBOM
mapsl B OypujbHBIE TPYOBI cOpachIBAIOT Me-
TaJJINUYeCKUI I1ap, KOTOPBINT CBOOOAHO IIPO-
XOAUT B :KUIKOCTH II0 TPYOaM U IepeKphIBaeT
OTBEPCTHE B HMKHEN muiuieBoi BTyake. Ilox
IelicTBUEM BHYTPEHHETrO u30BITOUHOTO [IaB-
JIEHUsI KaJInOpoBaHHbIe INTU(MTHI CPEe3ar0TCs,
U ILINIeBasi BTYJKa IepeMelllaeTcs BHUS,
BBIXO/A U3 3alleIJIeHUA C BepXHeH BTYJIKOMH.

IIpu pa3oMKHYTOU ILIUIEBOI IIape Bpa-
meHue OYPUIbHBLIX TPYO BIIPABO MPUBEAET K
OTCOeIUHEHUIO UX OT 00CAHBIX TPYO B JIEBOM

4 pesnbe pasbeIuHUTEN.
K 06e3pe3nb0BBIM pasbeqUHUTEISIM OTHO-
7] 5 cATcA KyJauyKOoBble, 3aMKOBBIE U IITU(TOBEIE.

KynaukoBrblil pasbeguHuTedb (puc. 5.27)
COCTOUT IOUTH U3 TAKUX K€ OCHOBHBIX JeTa-
JeM, Kak u pesnOoBoii. MydTa M HUNIETH
'~ 6 DasbeIWHUTENSA CBA3AHBI APYT C APYTOM IIpU
TOMOIIY ABYX WA TPeX KYJauKOB, HaXOms-
IIUXCS Ha HUMNIMEJIbHON YacTH, KOTOPbIE BBO-
IATCS B COOTBETCTBYIOIINE L-00pa3Hble mas3hl
My®THI 1 B paboueM TOJIOKEeHNN (PUKCUPYIOT-
f—3 ca mTudramu. KomeTpykImsa KyaauKoOBOTO

L

Puc. 5.27. KyaaukoBbIil pa3beJMHUTEIb:

|7 1 — Hunmens ¢ Kyjaauxkamu; 2 — mydra ¢ nasamu; 3 —
mtudTel; 4 — o6cagHble TPYOBI CIYCKAEMOTO XBOCTOBU-
Ka; 5 — Hecymasa Tpyba; 6 — makepymolmui yseia; 7 —
HUKHAS YaCTh CEeKI[MOHHON pa3fe/uTeIbHOM IPOOKU
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Pa3beIUHUTENHLHOTO YCTPOMCTBA MCKJIIOUAET BO3MOYKHOCTH OTCOE-
INHeHUA OYPUIbHBIX TPYO OT 06CamHBIX IIPU BPAIleHUN B CKBaKU-
He.

YKasaHHBIE YCTPOMCTBA PEKOMEHAYeTCA IPUMEHATh B CKBaXKU-
HaX, KpeljIeHre KOTOPBIX IMIPOM3BOAAT C IPOPAGOTKOM OCJIOKHEH-
HOTO0 CTBOJIA B IIPOIecce CIIYCKa XBOCTOBUKA MJIN CEKI[UU.

B cocTaB KyJIauKOBOr0O pas3beqUHUTENA 00A3aTeJTbHO BXOIUT IIa-
KepyIomuii y3es, KOTOPBIN IIpeNCcTaBasgeT coboil Habop CaMOYILJIOT-
HAOINXCA PE3WHOBBIX MAHMKET U3 M3HOCOYCTOMYMBOHN HedTeTep-
MOCTOUKOI pes3uubl. [Iakepyiomiuii y3ej yCcTaHABIWBAIOT HA HeECY-
mieii Tpyoe, BBUHUMBAE€MOM CHM3Y BO BHYTPEHHIOIO YaCTh Pa3beau-
HUTEJIA.

ITaxepyromiuii y3eJa repMeTU3UPYET Pas3beMHBIE YAaCTH KyJiad-
KOBOT'O Pa3beUHUTEJS A0 TeX MOP, MOKA PEe3NHOBLIE 3JIEMEHTHI Ha-
XOJATCS BHYTPU BEPXHEH TPYObI XBOCTOBUKA WV CEKIMU 00CaTHOMR
KoJioHHBI. IloaTOMY €ro ycranaBiIMBalOT, KaK IPAaBUJIO, HE IO ca-
MBIM KYJIAUKOBBLIM HUIIIIEJIEM PasbeUHUTENd, a HA PACCTOAHUYN 8—
10 ™ ot HerO.

KynaukoBbIil pasbeAWHUTENb COOMPAIOT CAEAYIOIUM 00pasoM.
Ha BepxHIOIO 06cafHy0 TPYOYy, BHYTPEHHAS IOBEPXHOCTH KOTOPOH
IIPeJBapPUTEIBFHO OUUINAETCA OT OKAJIWHBI, TPA3U, IBLIN U CMa3bI-
BAeTCs, HABUHYMBAIOT My(dTy PasdbeJUHUTENsI. B MydTy BCTaBIAOT
HUIIEJbHYIO YacTh B 3aKpeILJIEHHOII HAa Hell HecyIllel TpyOoii, Ko-
TOpas OCHAIlleHa ITaKepYIOIMM y3JIOM U IIOJBECHON CEeKIIMOHHOMH
TIPOOKOIi.

Kynauku HUTIIIE ST COBMEIIAIOT CO CKBO3HBIMY ITa3aMu MY(THI, a
3aTeM Iojavell HUINEJNA BHU3 BBOAAT UX 0 yropa. [lanee HUNIE b
C BBEJEHHBIMH KYJIAUKAMHM IIOBOPAYMBAIOT BIIPABO IO PAIUAIBHBIM
masam My@TheI Ha yroa 90° u 3apsKaioT mojgaueil KyJIauKoB BBEPX II0
ee IJIYXUM OCEBBIM IIa3aM.

B zaps:keHHOM paboueM MOJIOKEHUU MY(DTYy U HUNIEJb KyJad-
KOBOTO Pa3beIUHUTENA PUKCUDPYIOT CPE3HLIMU KaJuOPOBaHHBIMU
mrudraMy, KOTOPble PAcCUMUTHIBAIOT Ha cpes ycuaumeM or 30 mo
150 kH B 3aBMCHMMOCTH! OT Beca KOJIOHHBI TPy0O M OCEBOII HarpysKu
IIPY BO3MOKHOI MPOpaboTKe CTBOJIA B IIPOIIECCe CIIYCKA XBOCTOBUKA.

Y1006l Pa3OMKHYTH Pa3beIUHUTE]b, €ro HUIMNEJLHYI0 YacTb
OIIYCKAIOT [0 cpe3a IITU(TOB U CMEIIeHUA KYJIAUuKOB IO TJIYXUM
masaM [0 ymopa. 3aTeM HUIMIeJ b IOBOPAUMBAIOT BJIEBO HA YTIOJI
90° TakiKe IO yIOpa M II0 CKBOSHBIM IIasaM [IBMIKEHMEM HMUII-
[IeJIbHOM YaCTH BBEPX BBIBOAAT KYJAUKKU M3 MYyQTHI PasbeIuHUTE-
as. IIpz aToM KOHTPOJIUPYIOT, UTOOBI PACCTOSHIE MepeMeIleHus
KYJaYKOB BBEPX He MPEBBIMIAJIO JJINHBI HECYIIero HaTpyoka c yii-
JIOTHUTEJIAMHU.

Ha rkysnauxkm gefiCTBYIOT OCEBBIE CPe3aloIe U CMUHAIOIINE Ha-
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TPY3KH OT OyPUIBHBIX U 06cagHBIX TPyO. OHU TaKKe BOCIIPUHUMA-
0T YyCUINA KPYTAIIEr0o MOMEHTA IPU BPAIlleHUU TPyD, KOTJa CIYCK
XBOCTOBUKA WJIN CEKIIUU 00CATHOIN KOJIOHHBI COIIPOBOXKIAETCA IIPO-
paboTKOoI CTBOJIA.

Kymnauku HOJKHBI BBIIEPKUBATH BCe BOCIPUHUMAaeMble MU Ha-
TPY3KU U He IOoABeprarhecsa AedopManuy, TOBPEKAEHUAM WIN U3-
JoMmy.

IIpoyHOCTH KYJIAUKOBOTO Pa3beNUHUTENA YBeJIUUUBAIOT, M3Me-
HAS YNCJO KYJAaYKOB WJIM WCIOJB3YysA MaTepraJl IIOBBIIIIEHHOH
MIPOYHOCTU, U3 KOTOPOTO M3TOTOBJISAIOT PA3beTUHUTEb.

PaszbenuHuTesb B COGPAHHOM BU/€ HCIBITHIBAIOT HA T€pPMETUY-
HOCTH OIIDECCOBKOM Ha IOJIyTOPaKpaTHOe OXKujpaeMoe pabouee raB-
JIeHV€e U MIPOBEPAIOT HA B3aUMOJEMCTBUE KYJIAUKOBOTO HUIIIEJNA C
MydToii.

OcHOBHBIE TPEUMYIITECTBA KYJaUKOBBIX Pa3beIUHUTENEH — BO3-
MOJKHOCTh BpallaTh KOJIOHHY OyPHUIBbHBIX
Tpy6G B Ipollecce KpeIJieHUs CKBaKWH,

7 IIpeBapUTEeJIbHO OTCOeAUHATHh OypUIIbLHBIE
TPYyOBI OT 0OCamHBIX Ilepe] I[eMeHTHPOBA-

J HIeM, a TaK/Ke HCIIOJIb30BaTh pasjesu-
1 TeJbHBIe NOPOOKM HpPU IeMEHTUPOBAHUU

QE/I XBOCTOBUKOB U CeKIUil o0cafHBIX KOJIOHH.
'g/ 2 HegocraTky Ky/nauKoBBIX pasbefUHUTENEH
— CJIOJKHOCTh KOHCTPYKIIUM W HE0O0XOmu-

% /3 MOCTh Pas3TrPy3KU XBOCTOBUKA WU CEKIUU
+ E_. W\ [[-r—4 o6cagHOll KOJOHHBI JJI OTCOEOUHEHUA OT
) /K HUX OypPUJILHBIX TPYO.

%»s 5 B B3amMKoOBBIX pasbeguWHUTENAX (pHC.

N

5.28) oCHOBHEBIE YaCTH YCTPOMCTBA — MydTa
6 ¥ HUNIEJb — COENUHSIOTCA MEXAY COo0O0M
3anupaloIUMCcA W3HYTPU 3aMKOM, KOTO-
PpBIit UMeeT ITapoo0OpasHy0 WIu UHYIO (Gop-
My.

3aMKOBBIE PA3beUHUTENN B OTJIUYUE OT
KYJIAUKOBBIX TOBBOJIAIOT IIPOBOAUTH BCE
oIepanuy IPU CIyCKe XBOCTOBUKA: pacxa-
’KUBaHUe ¢ J1000i1 HarpysKoil, BpallleHue,
IIPOMBIBKY, & TaK:Ke IIeMEeHTHPOBaTh 06cal-
HbIe TPYObI ¥ OTCOEAUHATDH OT HUX OYPUJIb-

=
I

Puc. 5.28. 3aMKOBBIii pa3beIUHUTEIb:

1 — mydra; 2 — Hummeab; 3 — 3amopHasA BTYJIKa; 4 —
3aMOK; 5 — yIUIOTHeHUs; 6 — cpe3Hoit mrtudr; 7 — 00-
PaTHBI KJIanaH
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HBbIe 0e3 pas3rpy3KM XBOCTOBUKA MJM CEKIUII 00CagHBIX KOJOHH.
3aMKOBBII pa3beIUHUTENb MPAKTUUYECKN ABJISAETCSA HEPA3BHEMHBIM
Ipuy JIIOOBIX MEeHCTBYIOIIMX HAa HETO BHENTHMX MEXaHWYECKUX Ha-
rpysKax.

OH paboTaer caenymomniuM oopasom. Ilociie OKOHUAHUS IIeMEeHTH-
poBauus o6cagHO KOJOHHLI B OypPUJIbHBIE TPYObI COPACBIBAIOT Me-
TaJJIUYECKUIl IIap, KOTOPBIH, MMOTrpy:Kasch B OYpPOBOM pacTBOpE,
JocTuUTaeT cemyia BTyakU. [lasee B Tpybax co3maloT M3OBLITOUHOE
IaBJeHUE, YCUINEM KOTOPOTO INTU(THI CPe3aloTCA, BTYJIKAa IIepe-
MeIIaeTcsl B HUJKHEee MMOJIOKEHMe [0 yIIopa M Pa3MbIKaeT 3aMKOBOE
coeMHEeHMe.

IIpu mocienyiomieit momaue OYPUJIABHBIX TPYyO BHHU3 3aMKH CO
CKOIIIeHHBIMY KOHITaMU IIaJaioT BHYTPDh PA3beANHUTENA U OTCOEIU-
HAIOT OypuJIbHBIE TPYOBI OT OO0CamHBIX. 3aTeM OypPUJIBHBIE TPYOBI
IIOJHUMAIOT U3 CKBAKWHBI BMECTE C HUINEJIbHON YacThI0 Pa3beau-
HUTEJISA U HAaXOQANMMUCSA BHYTPU Hee BTYJIKOM, IITapoOM U 3aMKaMU.

3aMKOBbIe Pa3beIUHUTEIN TIO3BOJISIOT CIIYCKATh XBOCTOBUK WJIU
CeKIINIo 00caJHOM KOJIOHHBI HEOTPAaHNYEHHOM MacChl B CTBOJI CKBa-
JKUHBI JTI000# KOH(PUTYpaIluy ¢ HaJIWUYNeM OCJIOKHEHUH, OTCOequ-
HATH OypUJILHBIE TPYOBI OT 00CagHBIX 0e3 MX Pa3TPy3KW M pacxa-
JKMBATh KOJIOHHY TpPy0, HOPUKJIABIBAA YCUJINUA, OTPAHWUYEHHBIE
TOJBKO IIPOYHOCTHIO TPYO.

OCHOBHOM HEJJOCTATOK 3aMKOBBIX Pa3beJUHUTEIEH 3aKII0UaeTcs
B TOM, YTO IIPU UX UCIIOJIb30BAHNY HEJIb3s OTCOEAUHATH OYPUIbLHbBIE
TPYOBI OT 06CaTHBIX U 3aTEM IIEMEHTHUPOBATH XBOCTOBUK C IIPUMEHe-
HIEM [IeMEeHTUPOBOYHBIX IIPOOOK U MOJyUYeHNeM CUTHAJA ~ CTOII .

IITudroBrle pasbeSWHUTEIU WCIOJB3YIOT B OCHOBHOM IIPU
KpeILIEeHNN CKBAMKUH XBOCTOBUKAMMY U CEKIIUAMU O0CAAHBIX KOJIOHH
He3HAUYUTEJbLHOU AJIMHLI 1 MAaccoi 5 T, a TaKk:Ke IIPU CITyCKe B CKBa-
JKUHY HelleMeHTUPYEeMBbIX 3a00HHBIX (WUIBTPOB IPU MaJbIX KOJIbIE-
BBIX 3a30pax.

BypunbHBIe TPYOBI COEIMHAIOT ¢ 00CATHBIMY IIPU ITOMOIIIM CPE3-
HBIX IITU(TOB, KOTOPHIE TAKIKE ABJIAIOTCA HECYIIIUMU dJIEMEHTaMU
pasbeIUHUTENS U JOJKHBI CPE3aThCA TOJBKO IIPU HATPy3Ke, Ipe-
BBIIIAIOIEN Maccy 00CcagHOM KOJOHHBI.

Bes makepyoiiero ysJia IMTU(TOBIE PA3bEIUHUTEIN He IPUMe-
HAT. Heob6XoquMebIii fuamMeTp cpe3aeMblX MITU(TOB pa3beJUnHUTE-
s

d,, = /L7aKL/(2,0,,);

rme g — Bec 1 M oOcagHOU rpymnmsl B Bo3dnyxe; k = 1,5 — Koadduim-
€HT 3amaca IPOYHOCTH; L — NInHa XBOCTOBUKA WJIU CEKIMU obGca-
HOI KOJIOHHBI; 2, = 2+3 — UHCJIO MTU(DTOB; O,, — Ipeges IPOUHOCTH
MaTepualia, n3 KOTOPOTO U3TOTOBJIAIOT IMITU(MTHI.
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W3roroBaeHHBIE IITUQMTHI C PACUETHLIM AUaMeTpoM d, , Kak IIpa-
BUJIO, IIPOBEPSIOT HA CPe3 OMBITHLIM IIyTeM WIPM IIOMOIIU IIpecca.
OueBUAHO, UTO YCUJIE Cpe3a JOJKHO OBITh OOJILIIIE BECa XBOCTOBH-
Ka MM CeKIINY 00CaHOM KOJOHHBI.

151 KOMILIEeKTOBAHUSA PAa3beIUHUTENS MITUPTAMUA U3 OJHOTO U
TOrO K€ MaTepuajia MITOTOBJAIOT OBA KOMILIEKTA OJWMHAKOBBIX
HMITU(PTOB: OOAUH — KOHTPOJBHBIN, KOTOPBIN MCIOJIB3YIOT IIPU UCIBI-
TaHUU IMITU(TOB Ha cpe3, a APYyToii — padbounit (ycTaHABINBAEMbBIN B
pasbenuHuTENE).

IITudToBbIe Pa3BEAUHUTEIN TAKIKE II0JBEPralOT UCIILITAHNIO HA
TepMEeTUYHOCTh M30LITOUHBIM JaBjeHrueM, B 1,5 pasa mpeBhIIIao-
1M OKHJaeMoe pabouee JaBJeHUE.

Kak mpaBuio, XBOCTOBUKHU U CEKIIUU OOCATHBIX KOJIOHH I[eMeH-
TUPYIOT IOCJIe IPeABapUTEIbHOTO cpe3da MITU(PTOB Pa3befUHUTEIA.

BypunbHble TPYObI OTCOEAUHAIOT OT 00CATHBIX IIOCJIe IPOBEPKU
HAJEeXXHOCTUA IOABECKM ILIABHOM PasTpPy3KOM KOJIOHHBI IO  coGCT-
BEHHOI'0 Beca' OYPHUJIBHBIX TPYO CJIELYIOIIUM 00pPa3oM.

1. ITpu mcnosb30BaHUY PE3HOOBBIX COEIUMHEHUH Pa3MbIKAIOT PO-
TOp 1 OYPUJIBHYIO KOJIOHHY — TOJTUYKAMU IIPOBOPAUYUHBAIOT BIIPABO C
TIOICYETOM UHcJIia 000POTOB. IIpu 5TOM MOAAEPIKUBAIOT TTOCTOSHHYIO
HarpysKy Ha KPIOKe U IIPOBEPAIOT XapaKTep OTCOeTWHEHUA II0 3HA-
YEHMIO X0JIOCTOTO X0/Ia 00paTHOTO BpAIlleH!s POTOpa. 3aTeM TPYObI
MPUIOAHUMAIOT [0 IIOJHOTO BBIXOAA BeAyINeil TpyObI M3 poTopa,
OTCOEIUHSAIOT €€ OT KOJIOHHBI 1 TOTOBATCA K IIeMEHTUPOBOYHBLIM pa-
6oram.

2. TIpu mCHOJIL30BAaHUU KYJIAUKOBBIX DPa3beIUHUTEJIEH IMocye
OKOHUAHUA CIIyCKa XBOCTOBMKA MM CEKI[UY 00CATHOI KOJIOHHBI Ha
3aJaHHYIO IIyOMHY U IMOABECKM 00CAAHBIX TPYDO HA KIMHLAX WJIA HA
yIIOpe HATrPY3KYy HA KPIOKe CHUKAIOT N0 3HAUEHUA COGCTBEHHOTO
Beca  OypPMJILHBIX TPYO Mozauveil X BHU3 IO MOMEHTA cpesa InTud-
TOB B pa3beIuHUTEIE.

B sToM moso:KeHMM, KOTZa Harpy3Ka Ha KPIOKE COOTBETCTBYET
TOJILKO Becy OypPUJIbHOM KOJIOHHBI, TPYOBI IIOBOPAUMBAIOT BIIPABO HA
3HAUeHne CBOOOJHOIO XOJa PaauajJbHOr0 CMEINEeHUS KYJIAYKOB U
nmogaueil Tpyd BBepX BBIBOJAT MX U3 3alleIlJIEHUs II0 CKBO3HBLIM IIa-
3aM MY(MTHI Pa3beJUHUTEIA.

3aTeM OYPUIbHYIO KOJOHHY IIOAHUMAIOT [0 IOJHOTO BHEIXOAA Be-
IyIlei TpyOsl 13 pOTOpPa, OTCOEAMHAIOT €€ OT KOJOHHBI ¥ TOTOBATCS
K IeMeHTUPOBAHUIO XBOCTOBUKA. B ciyuae, Korga obcagHbie TPYOBI
IO BEIIIMBAIOTCSA HA I[EMEHTHOM KaMHe, OypHJIbHBIE TPYOBI OTCOE-
IWHAIOT OT HUX mocJie reMeHTupoBaHua u O3L] anamoruyno orcoe-
OIUHEHUIO TIocJje MOABEeCKY Ha KAWHbAX WX HA YIOope OO0 IeMeHTH-
POBOYHBIX paboT.

3. IIpu MCTIONbL30BaHUY 3aMKOBBIX Pa3beIUHUTENEH MX Pa3MbI-
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KaloT IPY IIOMOIITH ITIapa U Pe3UHOBOI IIPOOKM, IIPOABUTAE€MBIX II0
OypUJIBHBIM TPybaM C MHEBHONM IIOBEPXHOCTU ITHMPKYJIUDPYIOIIEH
JKUAKOCTHI0. BypuabHbIe TPYObI OTCOEUHAIOT OT 00CATHBIX TOJIBKO
mocJie IeMEeHTHPOBAaHUSA XBOCTOBUKA MM CEKIINN 00CamHON KOJIOH-
HBI C TIOABECKOM NX Ha IIeMEeHTHOM KaMHe cJedyioliumM obopasom. ITo
oxonuanuu BpeMenu O3I] mim IPOMBIBKM CKBAa’KMHBI yepe3 GOKO-
BbIe IIPOMBIBOYHLIE OTBEPCTHUSA IIOJBECHOTO y3Ja B OYPUJIBHYIO KO-
JIOHHY cOpachIBalOT MeTajandecKuii map. IIlap TOHET U JOCTUTaeT
celjia 3allOpHOM BTYJIKUM, KOTOpasd 3almpaeT IIapoBOM WKW WHOU
(OpMBI 3aMOK.

IIpu cospamuu M3OBITOYHOTO JaBJIEHUA BTYJIKA Ccpe3aeT ITU(THI
U OIlyCKaeTcsA HUKe 3aMKa. [lasiee mpu nogayue OYPUIbLHON KOJOHHBL
BHI3 3aMKOBBI€ 3JIEMEHTHI BXOIAT BHYTPh TPYOBI U MOJHOCTHIO Pas-
MBIKAIOT CUCTEeMY oOcagHble TPYObI — OypuiabHasd KoJioHHA. Ilocie
9TOTO OyPUJIbHBIE TPYOBI TOJHUMAIOT M3 CKBAKUHEI.

4. IIpu mcmoJb30BaHUU IITHU(GTOBBIX PasdbeIuHHUTEIe OYPUJIb-
HBbI€ TPYOBI OTCOEIUHSIOT OT OOCAAHBIX IO IEMEHTHUPOBAHUSA IIOCJIE
TIOJBECKY 00CaIHOM KOJOHHBI NN yIopa. ATy OIlepalliio OCYIIleCTB-
JSI0T IyTeM pasTpy3KU KOJIOHHBI MO MOMEHTa cpesa IITU(TOB
pasbeguHUTe A. 3aTeM OypPUIbHbIE TPYOLI IPUIIOAHUMAIOT A0 TIOJI-
HOT'O BBIXO/Ia BeAyIel TpyObl M3 CKBAYKUHBI.

B TaxoM mososKeHNM HUMKHSAS YacTh OYPUJIbHON KOJIOHHBI C IIa-
KepoM JOJI:KHA HaXOAUThCA BHYTPU 00CATHON TPYOBI M oOecIieuu-
BaTh TePMETHUYHOCTh pPa3beIWHUTEJBHON cucTeMbl obGcagHble
TPyOBI — OypuIbHAA KOJOHHA. Be3 makepyroIero ysjia yKkasaHHble
pasbeaIuHUTENN UCIIOIb30BaTh HEIb3sd.

ITonBecusnie ycTpoiicTBa. CyIliecTBYIOT TP OPUHITUIIMAILHO OT-
JUYAIOIINXCA APYT OT Apyra cnocoba rIyOMHHOM IIOABECKK XBOCTO-
BUKOB U CEKIIMIA 00CATHBIX KOJIOHH IIPY KPEIJIEHWN CKBAKMH: HA
IIEMEHTHOM KaMHe, KIUHbIX 1 OIIOPHOI TIOBEPXHOCTH.

XBOCTOBUKH U CEKITMM 00CAAHBIX KOJIOHH IOABEIINBAIOT HA Iie-
MEHTHOM KaMHe KaK B 00Ca’KeHHOM, TaK M B HEOOCA’KEHHOM CTBOJIE
CKBaKMHBI HEIIOCPEICTBEHHO B IPOIlecCe MX IIeMEeHTUPOBAHMA.

ITpuHIUI 5TOro cmocoba mMoABEeCKH 3aKJ/JII0UaeTCA B IO heMe TaM-
MOHAXHOI'0 PACTBOPA HAa BCIO AJIMHY 00CATHONM KOJOHHEBI, YIEP:KI-
BaeMoii Ha Becy OyPUJIbHBIMU TPYOAMHU, B VIAJ€HUN TaAMIIOHAKHOTO
pacTBopa, IMOJHATOT0O HAJ XBOCTOBUKOM, ¥ B OTCO€INHEHUN OYPUID-
HBIX TPYO OT 00CamHBIX TOJBLKO IIOCJIe 00pa30BaHUSA 3a 00CaTHBIMU
TpybamMu IieMeHTHOTr0o KaMHA. O0cagHbIle TPYObI OCTAIOTCS 3alleMeH-
THPOBAHHBIMHY B PACTAHYTOM COCTOSTHUU.

Ha memeHTHOM KaMHe MOYKHO ITOABEIIINBATH XBOCTOBUKHU WU
CeKImu o0caHOli KOJIOHHBI 6e3 OTrpaHNYeHUs UX AJIUHBI, MEXKKO-
JIOHHBIX KOJIBIIEBBIX 3a30POB 1 HA JII000I I1yOrHe CKBaYKUHEI.

OcHoBHOe TpeboBaHMe JJIA OCYIIECTBJIEHUA ITOTO crocoda IMoJ-
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BECKU — HEOOXOAMMOCTb 00A3aTeJIbHOTO IOABeMa TaMIIOHAKHOTO
pacTBOpa Ha BCIO IJIMHY IIeMEHTUPYEMOI KOJIOHHBI.

I TTOABECKM XBOCTOBUKOB M CEKITUIT 00CAAHBIX KOJIOHH, BepPX-
HASI 4aCTh KOTOPBIX HAXOAUTCS B PaHee 00CAXKEHHOM CTBOJIE CKBa-
SKMHBI, IPUMEHSIOT OIHOTUIHBLIE YCTPOMCTBA, OTJINYAIOIHECS
IPYT OT Apyra He3HAYUTEJbHBIMU KOHCTPYKTHUBHBIMU OCOGEHHOC-
TAMHA.

¥Y3en nmoxBecKu, 06pa3yIOIINil YCTPOMCTBO ATOTO BUAA, pas3Me-
IIAIOT B HUIIIIEJILHOM YaCTH Pas3beUHUTeA Joboro Tuna. g gaH-
HOT'O BU/IA IIOJBECOK OOIIMMU ABJIAIOTCS CJIEAYIOIINe KOHCTPYKTHUB-
HbI€ U dKCILIyaTal[MOHHbIE IPU3HAKN: OYPUIbHBIE TPYOhI OCTAIOTCSA
HeIOJBMKHBIMHU B TeUEHUEe BCEro IIpolecca KPeIieHus CKBaKUH U
0311, 60KOBbIE IPOMBIBOUHBIE OTBEPCTUA YCTPOUCTB OTKPBHIBAIOTCA
IIPY ITOMOIIIY IPOKAUYNBAEMBIX IT0 OYPUIBHBIM TPyO0aM MeTaJlJIudec-
KUX IIIapOB MJIN PE3UHOBBIX IIPOOOK, IPOLABOYHYIO KUAKOCTH 3aKa-
YMBAIOT II0 PACUeTy W B OCHOBHOM 0e3 IIOJIyYeH!sA CUrHaja  CTOII .

Ha puc. 5.29, a nuzobpaskeH obIuil B TaKoro ycrpoiictsa. Ilox-
BECHOE YCTPOMCTBO C IPOKAYMBAEMOIi IPOOKOI ITOATOTOBJISIOT CJe-
IYIOIIUM 00pa3oM. B BepxHUil maTpyO00OK HUNIIEIbHONH YacTU pasbe-
IVUHUTEJNA TMPOTUB OOKOBBIX IIPOMBIBOYHBIX OTBEPCTUI BCTABJIAIOT
BTYJIKY C YIJIOTHUTEJIHLHBIMY KOJIBIIAMY 1 3aKPEIIAIOT ee Kaauopo-
BAHHBIMU CPE3HLIMM INTU(QTAMH. 3aTeM IIOJHOCTBIO COEIUHSIIOT
PasbeINHUTENDb U IIOJBEPTal0T ero I'MAPaBINUYECKOMY UCIIBITAHUIO
Ha TepMeTUYHOCTE. IIpu 9TOM He JOIMycKaeTcsA MCTeUeHue KUAKOC-
TH uepes3 OOKOBBIE IIPOMBIBOYHBIE OTBepcTus. llajiee pasbeimHU-
TeJIb CITyCKAIOT B CKBAKMHY Ha TJIyOMHY 0 25 M, IpOKAuYMBaeT pe-
3WHOBYIO TPOOKY, YCTAHABINBAIOT XapaKTeP ee B3aMMOJAEHCTBUA C
BTYJIKOM, OIIPEEJIAIOT JaBjeHue ITTU(TOB, IIOJHNMAIOT Pa3beu-
HUTEJIb Ha ITIOBEPXHOCTDH U IIPOBEPAIOT COCTOSHME [IOJBECHOTO y3JIa.
IIpu oTcyTecTBUM KaKUX-IM00 ITOBPEKIEHUI ITOIBECHOM y3€eJ CHOBA
TIOTOTOBJAIOT K padore. IIpy aTOM ycTaHABIMBAIOT HOBBIE PE3MHO-
BbI€ YILIOTHUTEIU 1 CPe3HbIe IMITUMTHI.

CoOpaHHBIH pa3beINHNUTEIID C HOATOTOBJIEHHBIM IIOABECHBIM Y3-

Puc. 5.29. YcTp 0iicTBO [JIsI MOABECKH XBOCTOBMKOB M CEKIMiA 00CATHON KOJOHHBI
HA eMEHTHOM KaMHe:

a — B 00CaXKeHHOM CTBOJIe C Pe3b0OBBIM pasbeAuHUTeNeM; I — ympaBisgeMasd IPOOKa;
2 — yanuHuTeNb; 3 — cpesHsble mTudThl; 4 — 3amopHas BTYJIKA; 5 — YILIOTHUTEIbHOE
KOJIBIIO; 6 — KDPBIIIKA; 7 — HUIIEJb PadbefuHuTeNss; 8 — MaHxKeTa; 9 — pacTpybOHAasA
JacTb pagbenuuuTend; 10 — mydra paswenunutend; 11 — Hecymuii natpy6ok; 12 —
map; 18 — cenyo; 14 — moaBecHasi pasfeanTe]bHAS [EMEHTHPOBOYHASA MPoOKa; 15 —
obcaguasa Tpyba; 0 — B HeoGCasKeHHOM cTBoJie: I — 3aMKoBasA Mydra; 2 — mepeBoj-
HUK Kopuyca; 3,9,10 — cOOTBETCTBEHHO BePXHAA, CPENHAA M HUIKHAA YACTU KOPILY-
ca; 4 — maTpy0oK; 5 — Ha0Op MAaHKETHBIX YILIOTHUTeNEH; 6,13 — BepXHAAd U HUKHAA
CeKIUH MITMUHAES; 7 — YIOPHBIA MOAIIUIHUK KaueHus; 8 — paguajbHbIA IIO/IIINII-
HUK CKOJb)XKeHus; 1] — 300THUK; 12 — HaKUMHAaA raiika; 14 — 3aMKOBBII HUIIIIEIb
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JIOM IIOBTOPHO IIOABEPraioT OIIPEeCCOBKE 1 3aTeM MCIOJIL3YIOT HEIIo-
CpeICTBEeHHO IIPU KPEIJIeHUY CKBaYKIH.

Eciu mpu 1meMeHTHPOBaHUY XBOCTOBUKOB MJIM CEKITUI 00camHOM
KOJIOHHBI C IIOABECKOH HA IIEMEHTHOM KaMHEe IIPUMEHSIOT MeTaJLIN-
YeCKHUM I1ap, TO B IIOATOTOBUTEIbHBIE PAOOTHI BKJIIOUAIOT CJIEAYIO-
IITVe STaIbI:

CIIYCK YCTPOICTBa B CKBAYKMHY Ha OyPUJIBHBIX TPyb6ax Ha ryyou-
HY, Ha KOTOpPO# OyAeT ycTaHOBJIeHa BEPXHSA YAaCTh 00CAmHON KO-
JIOHHBI;

IPOMBIBKY CKBAKUHEI C IIOJauell, He IPEBBIINAOINell 3alaaHn-
POBAHHYIO IIPU 3aKauKe IMPOJABOUHON JKUIKOCTH B IIpOIlecce Iie-
MEHTHUPOBAHUA XBOCTOBUKA;

uKcupoBaHre 3HAUEHUSA YCTAHOBUBIIIETOCA AABJIEHUA IIPU IPO-
MBIBKE C 3aJaHHBIM PEKHMOM;

cOpacriBaHme B TPYOy METAJLINYECKOTO Iapa U IPOKAUYNBAHUE
ero Ipu 3aJaHHOH II0Ja4ye HACOCOB;

ompeziesieHre BpeMeHU IBUKEHUS IIapa IIo TpybdaMm 10 MOMEHTAa
cpesa IITU(MTOB U AABJIEHUS, IPU KOTOPOM OBLIN Cpe3aHbl MITU(THI;

IOA'beM YCTPOICTBA U3 CKBAKUHBI, pa3sbOpKa 1 IIPOBEpPKa ero co-
CTOAHUA.

ITonryueHHbIe pe3yabTaThl IPEIBAPUTENIHLHOTO UCILITAHUS YUU-
THIBAIOT HEIOCPEICTBEHHO IIPY BBIIOJHEHUY PabOT II0 I€MEHTHPO-
BaHUIO XBOCTOBUKA WU CEKIINI 00CaJHOM KOJOHHEI.

IIpu aTOM mocJefHAA YacTh MPOJABOYHOM KUIKOCTHU, PaBHAs
00beMy OYPHUJIbHBIX TPYO U 3aKaUNBaeMas BMECTe C IITapoM, JOJIMK-
HaA HarHeTaThCA B CKBAYKUHY IIeMEeHTUPOBOUYHLIMY arperaTaMiu ¢ TOu
JKe mozaueit, KoTopas ObLila IIPU TPeABaPUTEILHOM NCIBITAHUN.

Pexomengyercsa ycTaHaBIMBATH IITHU(MTHI TAKOrO AWaMeTpa U
IPOYHOCTH, UTOOBI M3OBITOUHOE IaBJieHHe IIPHM WHX cpes3e Ha H-
7 MIla npeBsiiiayio pabouee qaBjieHUe IPYU IIeMEHTUPOBAHUA.

ITocye cpesa IMITU(MPTOB ¥ OTKPBITHA GOKOBLIX HPOMBIBOUHBIX OT-
BEPCTUM HEIPEPLIBHO IMPOMBIBAIOT CKBAXKUHY IIPAMOI M 00paTHOM
MUPKYJIAIIUENA ¢ MaKCHUMAaJIbHO BO3MOKHOUM mOmadeil IIeMEeHTUPO-
BOUYHBIX arperaToB IO TeX IIOP, IIOKA He OymeT yAajieH Bechb TaMIIO-
HaKHBIN pPacTBOP, HAXOAAIITUNACA 3a OYPUILHBIMU TPYOAMMU.

Hasee mepuoguyecKy IPOMBIBAIOT CKBAYKUHY 0 KOHIIA BpeMeHU
CXBaATHIBAHUSA TAMIIOHAYKHOTO PACTBOpPAa y BepxHeil rpaHUIILI 00ca-
HOM KOJIOHHBI, TIOCJIe YeTo OypUJIbHbIE TPYObI OTCOEAUHSAIOT OT 00-
CaIHBIX U TIOJHUMAIOT Ha TIOBEPXHOCTD.

IIpu moaBecke XBOCTOBHMKOB M CEeKIIHMiI oOCamgHBIX TPyO, Korga
HUKHSASA YacTh OYPUJIbHONM KOJOHHBI HaXOOUTCS B HeoOCaKeHHOM
YacTH CTBOJIA M BO3HUKAET OIIACHOCTH ee IIPUXBaTa, HPUMEHSIOT
caenymilmee ycrpoiictso (puc. 5.29, 6). B oTimume or Apyrux 3TO
TIOABECHOE YCTPOMCTBO MHOTOKpPATHOTO mAeiicTBusaA. OHO ITO3BOJIAET
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yAepKUBATh U IeMEeHTHUPOBAThL 00CaJHbIe TPYObl B PACTSIHYTOM CO-
CTOAHUY C TIPUMEHEeHUEeM pas3leIUTeIbHbIX MPOOOK, IMOJIyUYaTh CUT-
HaJ "CTOI , BPalllaTh OyPUJIBHYIO KOJOHHY 0€3 OTCOeINHEHUA €€ OT
obcamuolt B TeueHue Bcero Bpemenm O3Il, a Tak:Ke HMCIOJIb30BATH
pasbeIUHUTEIbHBIE YCTPOMCTBA JII000T0 THIA.

IToxBecka BKJIIOUaeT B cebA COCTAaBHOM KOPIIYC, ITOABEIINBAEMbIN
Ha OYpPUJIBHBIX TPy06ax, ABYXCEKIIMOHHBINA ITIUHIEIb, CMOHTHPO-
BAHHBIN BHYTPU 9TOT0 KOPIyca Ha YIOPHOM MOAINMHUIHUKE KaueHus,
pamuaIbHBIN MOAIUIHUK CKOJNLIKEHUs, 30JIOTHUK, HepeKphIBaio-
U paguajbHble OTBEPCTHUSA MIMUHIE/sS, HAKJIOHEHHbIE K er0 OCH.
Bepxuuii TopeIr IMTIUHIES 1 HUKHAA YacTh MePeBOSHUKA KopIiyca
000pYyI0BaHBI KyJIauKaMM, KOTOPbIe IIPYU BBOJE UX B 3allellJieHue U
TOCJIeAYIOIeM BpallleHN Y B3aUMOIeHCTBYIOT 1 00eCIIeYnBAIOT OTCO-
eqUHeHMe OYPUJILHBIX TpPy0 OT oOcamubix. Hapy:kHasd BepxXHAA
YacTh 30JIOTHUKA U BHYTPEHHUH BHICTYI CpeIHeil YacTH COCTaBHOTO
KOpIlyca MMEIOT TpamellenJaJbHYI0 pe3n0y, Ha KOTOPOI IpPU Bpa-
1eHnun OYPUJIBHBIX TPYO U, CJIeAOBaTeJIbHO, COCTABHOIO KOpIyca
IIPOMCXOAUT OCEBOE IIepeMellleHre 30JI0THUKA U3 KPaiHero HuKHe-
ro IIOJIOKeHUsS B KpaliHee BepxHee. Kpaliiee HMiKHee IOJIOKEHUE
30JIOTHUKA OIIPeeJisdeTcs II0 COBHAIEeHUWI0 ero BBLICTYHAIOIEero u3
KOpIIyca TOpIla C PUCKOM Ha HAPYKHOU IIOBEPXHOCTU IIHUHIEIA.
Kopnoyc ycrpoiicTBa 3akaHUMBaeTCA HAKMMHON TalKOM, HUMKHAS
YacThb KOTOPOI BBIMIOJIHEHA B BHUE KOXKyXa, 00pasyIiollnero 3asop
MesKIY ero BHyTPeHHeH IT0BePXHOCThIO U 30JI0THUKOM. 'aiika ogHO-
BPEMEHHO IIO[)KMMaeT MAaHKeTHbIe VILIOTHEHUA U HallpaBJaAeT II0-
TOK GYPOBOTO PACTBOpa, IIPOKAUMBAEMOTO Uepes paarabHBLIE OT-
BepPCTUA ITIUHIE.

TamoHaKHBII PACTBOP, HOAHATHIN IIPU IIEMEHTUPOBAHUY BEIIIIE
00caHOM KOJOHHBI, BEBIMBIBAETCA M3 CKBaKUHBLI Uepe3 9TU OTBep-
CTUsI. YIIOPHBIH IMIAPUKOIMOAIINIHUK M HOAIIUIHUK CKOJbKEHUS
paboTaioT B MacJIAHON BaHHE, KOTOpas MMeeT ABa 3aKPLIBAIOIIUXCS
poOKaMu OTBepPCTUS (IJIA IoJauM Macja 1 BRIX0Aa BO3ayxa).

Ilpuanun gelicTBUA MOABECHOTO YCTPOMCTBA 3aKJOUYAETCA B
caenyoIineM. B MCXOMHOM ITOJIO}KEHUU BeCh IOTOK IIUPKYJIUPYIO-
mieil JKUIKOCTH IPOXOAUT uepes3 OamMak obcagHONM KOJOHHBI. Ilo-
cJie OKOHUYAHUS €€ IeMEeHTUPOBAHUS U MOJyUYeHWs CUTHAJA CTOI
BpallieHreM OypUJIbHOM KOJOHHBI BIIPAaBO 0€3 KaKoi-11b60 pasrpys-
KU TIPUIOTHUMAIOT 30JI0THUK, OTKPBHIBAIOT G0KOBBIE ITPOMBIBOUHBIE
OTBEPCTHUA B ITIOIBECHOM YCTPOMCTBE 1 BLIMBIBAIOT BECh TAMITOHAMK-
HBIII PacTBOP, MOAHATHIN BbIIIEe 00cagubIX TPyO. IIpu sToM mepmo-
OIUYEeCKH! BpAIal0OT KOJOHHY POTOPOM B TeUeHUE BCEro BpPeMeHU
npombIBKU B ntepuof, O3LL. IIpogosisKuTeIbHOCTD M IePUOAUYHOCTD
BpallleHus OYyPUIbHBIX TPYO AJIA UCKJIIOUEHNU UX IIPUXBATOB yCTa-
HABJIMBAIOT B KAXKJOM KOHKPETHOM CJIydae.
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IToce OKOHUYAHMS CPOKA CXBATHIBAHUS TaMIIOHAMKHOTO PacTBOPa
IUPKYJIAMUIO JKUTKOCTHY IPEKPAIAIOT U KOJIOHHY OYPUJIBHBIX TPYO
ILIAaBHO OITyCKAIOT, IIOKA Harpy3Ka Ha KPIOKe He CTAaHET COOTBETCT-
BOBaTh BeCy OYpPUJIbHOII KOJIOHHBI. IIpu 5TOM TOPIIOBBIE KYJIAaUKU
MMOJBECKN BXOIAT B 3allellJieHre OPYr C APYroM, AaBasi BO3MOK-
HOCTB BpalllaTh HUIIIEJbHYIO YaCTh PAa3beIUHUTENSI U OTCOETUHATH
OypuJabHBIE TPYOBI OT 3aIleMEHTUPOBAHHOTO XBOCTOBUKA WU CEK-
Y 00CagHOM KOJIOHHBI.

ITogBecku Tuma 11 Tak:ke MOTYT OBITH MCHOJIB30BAHBI IIPU O -
BeCKe XBOCTOBUKOB U CEKI[UI 00CasHbIX KOJOHH B 00CAKEeHHOM uac-
TH CTBOJIA.

IToaTOoTOBKA IIOABECHOI'O YCTPOIiCTBa K paboTe HAUMHAETCS C 3a-
TIOJTHEHUA MACJISHOM KaMephl MacJiOM, IIPU 9TOM 30JI0THUK JOJIMKEH
3aHUMATh KpaliHee HUKHee TOoJIoJKeHUe. [[J1a aToro B ycaoBUAX OY-
POBOIT YCTPONCTBO YKJIAABIBAIOT HA MOCTKY BBEPX OTBEPCTUAMU MAJIA
CMa3K¥, BBIBUHUMBAIOT U3 HUX IIPOOKU M Yepes3 OLHO U3 OTBEPCTUH
3aIlOJHAIOT MACJAHYI0 KaMepy, WCIOJb3ys ON3eJIbHOE MAaCJo
MT-16.

3areM peryaupyoT IOJ0KEHNEe 30JI0THUKA TAaKUM 00pa3oM, UTo-
OBbI er0 BRICTYIAIOIUH M3 KOPITyca TOPeI] OKAa3aJICs COBMEIeHHBIM
C PUCKOI Ha HAPYKHOM MOBEPXHOCTU IMINWHAENA moaBecKku. Iloaro-
TOBJIEHHOE YCTPOMCTBO OIIPECCOBBIBAIOT BOAOI HaA [JaBJIeHIe
22,5 MIla. IIpu sToM ucTeueHre BOABI Uepe3 YIJIOTHEHUS MeXKIY
30JIOTHUKOM W IINUHIEJEM, a TaKKe IIOJATeKaHWe Macja uepes
MaHKeTHBIE YIIOTHEHUS MEKIY 30JIOTHUKOM U KOPIIyCOM He TOIIy-
CKaroTcA.

ITogroroBnennyio K pabore momBecky tuma IIII cobmpaior Ha
MOCTKAaX C pasbeIuHUTE]IEeM, 3apaHee 3aKPeIJIeHHBIM Ha 00CaAHOM
TpybOe. 3aTeM cOOpPaHHYIO CCTEMY IIOJAI0T B OYPOBYIO, 3aKPEILISIIOT
pe3b00BbIe COeINHEHUA IOABECKH C HUIIIIEJIEeM Pa3beIUHUTENA Ma-
IIVHHBIMY KJIIOUaMH1, YCTAaHABJIMBAIOT COOPKY Ha 3JieBaTop W Bpa-
IIeHNEeM YaCcTU MOABECKU ITEIHBIM KJIIOUOM IIPOBEPSAIOT XapaKTep
IIepeMeIle s 30JI0THUKA 1 eT0 IIOJIOYKEHNE OTHOCUTEIHFHO OOKOBBIX
IPOMBIBOUHBIX OTBepcTUii. IIpu 3TOM IOACUMTHIBAIOT UKCJIO 000PO-
TOB KOpIyca.

Hasiee cOOpaHHYIO CHCTEMY CHOBA YKJIAABIBAIOT Ha MOCTKHU.

IIociie cniycKa B CKBa'KMHY Ha 3aJaHHYIO TJIYOMHY XBOCTOBHKA
WU ceKIuy 06CagHOM KOJIOHHBI Ha OYPUIBHBIX TPYOaX IPUCTYIAIOT
K IIeMeHTUPOBOUHBIM paboram. IIpu sToM BpaleHue OYPUIBHBIX
TPYyO JOJIZKHO OBITH UCKJIIOUEHO.

B mpoiiecce 1eMeHTHPOBAHNA XBOCTOBUKA TPYObI pacxakKuUBalOT
Ui TIpeJOTBpallleHus MX mpuxBaTa. Ilocje IMOJyUYeHUsA CUTrHajIa
"cron” M3GBLITOUHOE JaBIC€HNE B KOJOHHE CHUKAIOT 10 ATMOC(HEPHO-
ro. YCTaHABJIMBAIOT BEAYINYIO TPYOY U BpallleHueM OypUJILHOHN KO-

364



JIOHHBI BIIPABO IPUIIOTHUMAIOT 30JIOTHUK IIOJBECHOTO YCTPOMCTBA B
KpaliHee BepXHee IOJIOKEHME. 3aTeM BOCCTAHABJIMBAIOT ITMPKYJIA-
U0 yepe3 OOKOBBIE TPOMBIBOUHEIE OTBEPCTUA IIOABECKY U IIPOMBI-
BaIOT CKBAKUHY, MEPUOJUUYECKHU Bpalas OypPUIbHYI0 KOJOHHY A0
TIOJIHOTO yAaJIeHWs TaMIIOHAKHOTO PAacTBOPa, IOAHATOrO HaJL 00-
CaIHBIMY TPYOaAMMU.

ITocoe ucreuenusa samanHoro nepuoga O3L] OypuabHBIE TPYOBI
ITOAAIOT BHU3 € PA3TPY3KOM [0 ~ COOCTBEHHOIO Beca U OJHOBPEMEH-
HOM TPOMBIBKOM CKBAaKMHBLI ONHHM HacocoM mpu momaue 10 i/c.
IIpu sTOM KyJauyKy MOABECKU CXOLATCH, AABJIEHUE MOBBINIAETCA U
OypOBOI HAaCcOC OCTAHABJIMBAIOT.

Ecsu npy KpenjieHNY CKBaXKWHBI IPUMEHAIN Pe3b00BOI pasbe-
IUHUTEJNb, TO MOCJEAYIOIINM BpallleHrueM OYPUJILHBIX TPYO BIPaBO
UX OTCOEIUHSAIOT OT 00CaIHBIX, MPUNOAHUMAIOT HaJ BepXHel Jac-
TBI0O XBOCTOBUKA, BOCCTAHABJIWBAIOT ITUPKYJIAIUIO U IIOCJE HEIIPO-
IOJPKUTEIbHON TPOMBIBKY MOJBECHOE YCTPOMCTBO MOZHUMAIOT Ha
TIOBEPXHOCTb.

Ilocsie mogbeMa U3 CKBaKUHBI ITIOABECHOE YCTPONCTBO IIPOMBIBA-
IOT BOZOI, OUMIIIAIOT, CMAa3bIBAIOT M XPAHAT IIOZ, HABECOM HA BBI-
KJaAKaX. ITO YCTPONCTBO MOYKHO IPUMEHATH MHOTOKPATHO.

B Tabn. 5.16 mpuBogaTCa XapaKTepHBIE HEMCIPABHOCTH IIOBEC-
HBIX YCTPOMCTB U METOABI X YCTPAHEHUS.

Ha KIUHBSAX XBOCTOBUKY U CEKIIUM 00CaZHBIX KOJIOHH ITOBEIIIN-
BaIOT TOJIBKO B 00CaK€HHOIN YacTM CKBAYKWHBI, I'[e IPAKTUYECKU
MaJl U3HOC BHYTPEHHEH IIOBEPXHOCTH 00cagHBIX TPyO. OCHOBHOM
IIPUHIIUT 9TOTO cIIoco6a MOIBECKY 3aKJII0UAETCA B TOM, YTO CITyCKa-
eMyI0 YacTb 00CagHOU KOJOHHBI 3aKJIMHUBAIOT, BBOAA KJIMHOBUJ-
HBble IIAIKW, PACIOJIOJKEeHHBbIe Ha ee HapyyKHOI ITOBEPXHOCTH, B
KOJIBIIEBOII Me:KKOJIOHHBII 3a30P.

KiuHOBOEe moABECHOE YCTPOICTBO yCTAHABIMBAETCA IIOJ Pas3be-
IUHUTEJEM U CIYKUT AJSA IeMEHTUPOBAHUSA 00CaJHBIX KOJIOHH B
PacTAHYTOM COCTOSHUU IIOCJI€ OTCOENUHEHUS OYPUIBHBIX TPYO OT
ob6canubIX. [TogBecKy Ha KJIMHBAX MOYKHO OCYIIIECTBJIATH IPU HAJIU-
YUK IIOTJIOIIEHUH JII000M MHTEHCHUBHOCTU. KJIMHOBLIE MOABECHLIE
YCTPOIiCTBAa HEBO3MOYKHO ITIPUMEHATH B CJEAYIOMIUX CJIyYasx:
CKBaKMHY KPEIAT IIPU MAJIbIX KOJbIEBBIX MEKKOJOHHBIX 3a30pax
(menee 30 MM); cycK 006caHOI KOJIOHHBI B CKBAKUHY COIIPSYKEH C
IPOPabOTKOI OCIOKHEHHOTO CTBOJIA U PACXAKUBAHNEM XBOCTOBUKA
WV CeKIIVN; 3HAYUTEJLHBIN N3HOC BHYTPEeHHE! IIOBEPXHOCTH IIpe-
OBIAyINeii 00cagHOM KOJOHHEI, B KOTOPOM ILIAHUPYETCA IIOABECKa;
IIPU Bece CITyCKaeMOr'o XBOCTOBHKA MJIM CeKITNIT 00CaTHO KOJIOHHEI,
npessIaiomniem 10 kH.

Ilo mpuHIIMTY qeficTBUA KJINHOBBIE IOABECHBIE YCTPOICTBA MOJ-
pasmeasioTCAa Ha MeXaHUYeCcKUe U THAPaBInYecKue.
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Tao6auma 5.16

BoamosxHbIE HEHUCIIPABHOCTHU MOABECHBIX yCTPOﬁCTB ¥ METOJbI UX YCTPAHEHUHA

HewucnpasuocTts, BHE IT-
HUeE IPOSIBJIEHUS U 0-
MOJIHUTEJIbHBIE [IPU3HA-
K1

Bepoaruasa npuunna

Mertox ycTpaHeHUA

3aKJUMHUBAHNE N H-
[leJisi BHYTPH KOpITyCa,
IIYM ¥ Harpes ITOALIHUII-
HUKa IPU Bpalll eHUN

ITpu onpeccoBke HabJIO-
JlaeTcd Tedb Macja uepes
VILJIOTHEHU

ITpu ompeccoBKe Macao
I BOJA IPOCAaYNBAIOT-
cs uepe3 pesb0oBEIE C0-
eIMHEHUS COCTABHOI'O
KopIryca

ITpu onpeccoBke Bozxa
pocaymnBaeTcs uyepes
HIKHee YILIOTHeHNe
30JI0OTHUKA

BypoBoii pacTBop nomna-
JlaeT B MaCJIAHYIO KaMe-
by

Beiimrest 13 cTpod moa-
IIUTTHUK

HerepmernuHo BepxHee
MaHXeTHOe YIIOTHEeHUe
HerepmeriuHo BepxHee
YILUIOTHEHWE 30JI0THUKA
HerepmeTuuHo pesnb o-
BOE coefNHEHVEe CeKITHiT
WINWHJEIIS

He saxpenieHb!I pe3s60-
BBIE COEITHEHUSA

HerepMeTHqu HIKHEe
KOJIbIleBO€ YIIJIOTHEHUEe

HeI‘epMeTH‘IHBI MaHMXeT-
Hble YIIVIOTHEHU A

HeI‘epMeTI/I‘—IHBI BepxXHUE
KOJIbIIEeBbI€ YIIJIOTHEHU A
30JIOTHHKA

OcsabsieHo pe3b0oBoe
coeuHEHUEe CeKIIUi
IIMWHIEI

3aMeHUTh TOAIIUITHUK

IToxTanyTh MU 3aM e-
HUTHh MaHKETHI
IIpoBepuTh KOJIbLIA U
IPOMBITH KAHABKU
3akpenuTh pe3abboBoe
coefVHeHUE

3akpenuTs pe3ab0oBbIEe
COeINHEHU

ITpOMBITE YIJIOTHUTEIb-
HbIe KAHaBKH, IIPOBe-
PUTH U 3aMEeHUTB II0-
BpeKJeHHbIe KOJIbIA

IToaTanyTs My 3am e-
HUTb MaHXKeTHI U 3aMe-
HUTb MacJIo

3aMeHUTh YIJIOTH U-
TeJIbHBIE KOJIBIIA, IIP O-
MBITH MACJITHYIO KaMepy
¥ 3aMEHHUTH MacCJIO
3akpenuTh pe3bboBoe
coeJUHEHNE, IPOMBITh
MaCJISHYIO KaMepy 1
3aMeHUTDH Macjo

Ha puc. 5.30 m3obpaskeHa MexaHnuecKasa KJIUHOBAs MOABECKA B
TPAHCIOPTHOM IToJioKeHnn. OHa COCTOUT U3 IUJINHIPHUYECKOT'O
Kopmyca 8, BepxXHAA YacTh KOTOPOTO 3aKaHumBaeTcsa My@Toil I c
KOHYC000pa3HOU HapYKHOI TOBEPXHOCTHIO, TPeJHA3HAUEHHOH IJIA
pacIiopa IpH CKOJbMKEHNH! [0 Hell KJIMHOBBIX ILIalleKk. Ha Kopiyc
CcBOOOJHO HAJET IIepeMelllaeMblil 10 HeMy B OCEBOM W PaguaIbHOM
HAIIPABJIEHUX y3€J IMOABECKH, COCTOAINNIN M3 MPYKUHHOIO apod-
HOTO IIeHTpaTopa 6 1 pacIioJ0KeHHBIX BbIIIIe HET0 YeThIpeX KJIMHO-
BUIHBIX ILIAIEK 2, KasKIas M3 KOTOPBIX CBA3aHA C IEHTPATOPOM
IIOCPEACTBOM BEPTUKAJBHBIX ILIACTHH 3 OJWHAKOBOIO pasMepa.
Kasxmasa miacTuHA BEPXHMM KOHIIOM CKPEILIEHA ¢ COOTBETCTBYIO-
LLIEfI HJIaU.IKofI, a HKHHE KOHIIBI IVIaCTUHBI IIPDUKPEILJIEHbI K BEPX-
HeMY KOJbITLy ITeHTpaTopa 4. 9TO KOJLII0 MMeeT KPIOUOK, KOTOPBIHN
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Puc. 5.30. MexaHuueckass KJIWHOBasA IOJBECKa B
TPAHCHIOPTHOM IIOJOKEeHUHU:

1 — xrouycoobpasHasa mydTa; 2 — KJINHOBBIE ILIAIIKH;
3 — coemuHUTeNbHAA miacTuHa; 4, 7 — BepxHee U
HUKHEe KoJIblla IleHTpaTopa; 5 — mtudr; 6 — mpy-
SKUHHBIN LIeHTPaTop; 8 — KOpIyc

3aMBIKAeTCsA Ha BBUHUMBAEMBLIA B KOPIIYC gi 1—1
mrudgr. KiInHOBUAHBIE ILIAIIKKA WMEIOT
TJIAAKYI0 BHYTPEHHIOI ITOBEPXHOCTH, KO-
TOpas 00eCIeunBaeT CKOJIbKEHNE IIJIAIIEK
Ha KOHycoo0pasHoi MmydTe I, a CHAPYKHU —
3yOIIBI AJIsT KAUECTBEHHOTO KOHTAKTa C II0-
BEPXHOCTBIO 00CaaHOM TPyObI, Ha yUacTKe N

KOTOPOI padoTalOT KINHbBS U OCYIIIECTBJIA- k

eTCs HOIBECKA XBOCTOBUKA. i 3
IItudT 5 BBUHUMBAIOT B KOPIYyC 8 IOC- 4

Jie TOro, KaK Ha Hero OyaeT HaAeT IeHTpa- ]

TOPp € KJIWHOBUAHBIMHU miammkamu. OH

IIpeJHAa3HAUCH AJId YAeP/KaHUA KJINHbER B :

TPAHCIIOPTHOM COCTOSAHWN IIPM CIIYCKEe 5

XBOCTOBHKA WU CeKIINI 00CASHON KOJIOH- [

HBI. 6
Pasmep menTpaTtopa JOJIKEH COOTBET- ! 7

i ]

CTBOBATh BHYTPEHHEMY AuMaMeTpy obcasn-
HOI KOJIOHHBI.

KiauHoBoe yCTpPOMCTBO yCTAHABIMBAIOT '
Ha IepBO¥ TPyOe moj pas3beAUHUTENEM B |
TPAHCIIOPTHOM COCTOSIHUM C 3aMKHYTBHIM
Ha mtudTe KpouykoMm. Ilpu sToM KJIMHO-
BUAHBIE ILJIAIIKY 3aHUMAIOT OTHOCUTEJIHHO MY(hTHI HUMKHEE II0JIO-
JKeHue, He BRICTYIIAIOT 3a Ipeesibl ee MaKCUMAJIbHOT'O HAPYKHOTO
IraMeTpa 1 He IPeHsITCTBYIOT CIYCKY 00CAAHbIX TPYO B CKBAKUHY.

ITocse cmycka XBOCTOBUKA HA 3aflaHHYIO TUIYOUHY KOJIOHHY TPYyO
MIPUIIOSHUMAIOT HA 3aJaHHYI0 BBICOTY M IIOBOPAYMBAIOT BjieBO. IIpu
9TOM IITU(T, ITIOBEPHYTHIN COBMECTHO C KOPIIYCOM, BBIXOAUT U3 3a-
LEeMJIeHNUA ¢ KPIOYKOM, KOTOPBIH OCTaeTcsi HEMOABUKHBIM OTHOCH-
TeJIbHO KOPIIyca IIOJBEeCKU BCJIEACTBUE NENCTBUS CUJ TPEHUA IIPU
B3aMMOJIeICTBUY PAacCIepToro IeHTpaTopa €O CTeHKaMu OO0CamTHOM
KOJIOHHHEI.

Janee KOJOHHY ILIABHO MOAAIOT BHU3, KOHycooOpasHasa MydTa
HAUMHAaeT BXOAUTH B KJINHOBUAHBIE ILIAIIKY, PA3ABUTasd UX OO0 IOJI-
HOT'O PaCKJIMHUBAHUSA B KOJBIEBOM MEKKOJOHHOM 3a30pe. XBOCTO-
BIK OCTaeTCsd IMOABEIIeHHBIM Ha KJIMHOBUAHBIX ILJIAINIKAX, YIHUpa-
IOIIMXCA B CTEHKU 00CcaHOM TPYObI IPeAbIAyIIeil KOJOHHBI.
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Puc. 5.31. KnuHOBOE IIOABECHOE YCTPOICTBO THAPABJIU-
YeCKOro JIeiCTBU:

1 — obcagHass TpyOa; 2 — KoHycoobGpasHas mydra; 3 —
Kopiyc; 4, 7 — BepxHee U HUJKHee KO0JIblla IleHTpaTopa; 5 —
mTudT; 6 — NpyKWHHAS I[UIAHKA IeHTparopa; 8 — mop-
mrensb; 9 — coefUHUTEIbHASI MydTa

v 2 3 .
aTeM Oo0IIMil BeC KOJIOHHBI (OYPUJIBHBIX U
3 00cagHBIX TPYD) CHMIKAIOT HA 3HAUEHHE Beca
obcaaHbIX TPYyD, BpallleHueM OypUJIbHBIX TPYO
BIIPABO OTCOEAMHSIOT UX OT OOCAAHBIX U IIPHU-
CTYHalOT K IIEMEHTHPOBAHUIO IIOABEIIIEHHOI'O
4 Ha KJIUHBAX XBOCTOBUKA.
5 Ha puc. 5.31 npuBeseHO KIMHOBOE MOABEC-
HO€ YCTPOUCTBO T'UIPaBINYECKOr0 AeHMCTBHUS.
¢ Ilpuninun ero paboThl 3aKJII0UaeTCSI B HUCIIOJb-
30BaHUU MeXaHH3Ma IlepeJayud yCUJIUH BHYT-
peHHero M30LITOYHOTO MaBJIEHUS Uepe3 TUJ-
paBIMUYECKU KaHAJ CBA3W HAa MOPIIEeHb, B3au-
MOJEHCTBYIONINH ¢ KIIMHOBUIHLIMHY IIJIAIITKAMK
noaBecKu. IIpu aTOM IMOpPIEHL pacIupaeT UX
MeXKIy KOHYycoOOpasHOil My(TON M CTeHKaMU
obcamuoii KoyIoHHbI. OJHOBPEMEHHO KOJOHHY
i,g TpyO MOAAIOT BHIU3 W 00ECIIeUMBAIOT IIOJABECKY
XBOCTOBUKA HA KIUHBIAX.
ITogBecHBIe ycTpoiicTBa Ha yIope obeciie-
T 1 YHBAIOT IIOJBECKY XBOCTOBHMKOB II€PBBIX CEK-
9 Ui WX CIJIOIITHEIX 00CagHbIX KOJOHH Ha pas-
k/ JIMYHBIX yYAaCTKaxX 00CaKeHHOT'O CTBOJIa CKBa-
JKUH, T1e o0pa3oBana OOpHAA IIOBEPXHOCTh.
YmopamMu, Ha KOTOPBLIX YCTAaHABIMUBAIOT
cIycKaeMble o0cagHble KOJOHHBI, MOTYT OBITH
BHYTPEHHUE IIPOTOYKU B TOJICTOCTEHHBIX IIAT-
pybOKax, ycTaHaBJIMBaeMbIX HA HUKHEM yua-
CTKe IpeAbIAyIlell KOJIOHHBI Iepel ee CIyc-
KOM B CKBAKMHY; BEPXHsAA YaCTh paHee CIy-
IIIeHHOTO XBOCTOBUMKA; 30HA IIepexoja OT OOJIBIIIero AuaMeTrpa K
MEHBIIIEMY TIPU IBYXPa3MepPHOU ITPOMEKYTOUHOM KOJIOHHE.
Kaxxkgomy Ha yKasaHHBIX TPeX BUAOB OIIOPHOM IIOBEPXHOCTH CO-
OTBETCTBYET MOABECHOE YCTPOICTBO, KOTOPHIM 00OPYAYIOT CIIyCKa-
€MBbIH XBOCTOBUK.

s — Virs.

PR

B oraimume oT mogBeCOK Ha IeMEHTHOM KaMHe JaHHas Ipynma yc-
TPONCTB MOJKET OBITH UCIIOJIB30BAaHA TOJBKO IIPU YCJIOBUM AOIIyCKa
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Puc. 5.32. I[IpusnunuajgbHad cxeMa JeHCTBUS YIOPHOMH
IOABECKH Ha KyJauKax:

1 — Hunnens mogBecku; 2 — MpeAbIAyIIasi obcagHasi Ko- ,
JIOHHa; 3 — maTpyOoK; 4 — mrudT; 5 — mocagouHas Myd-
Ta; 6 — KyJauoK; 7 — Ipy»KuHa; 8 — OIOpHAsA YacTh HUII-
neas

N— 1

| —2
XBOCTOBUKA [0 3aJaHHOM TyOomHbI. IIpy Ha- \
PYIIIEHUU 3TOTO YCJIOBUS, B CIyUae yCTAHOB- -3
KI XBOCTOBUKA WU CEKITMM 00CATHOM KOJOH-
HBI BBITIIe HAMEUEHHOUN TJIyOUHBI, YCTPOHCTBO
He JoieT g0 ymopa u He cpaboraet. ITosTomy .
coco0 IMOABECKU HA YIOpe MPUMEHSIOT B TeX .
CKBasKMHAX, TAe He HaOJIAIOTCSI Caydau
pexIeBPeMEeHHON OCTAHOBKM KOJIOHH IIpU 5
WX CIIyCKe. ¢

IIpu KpemmeHuN CKBa*KUHBI XBOCTOBUKOM
WJIN TIepej CeKIlrel 00cagHoli KOJIOHHBI Heo0-
XOOUMO, UTOOBI TJIyOMHA CKBaKUHBI ObLIa
OoJibllle TIYOMHBI YCTAHOBKM OalIMaKa KO-
JIOHHBI TpuMepHO Ha 10 M.

ITogBecka Ha ymope B pamHee CIIYIIeHHOI 8
KOJIOHHEe 3aKJIIOUaeTCs B IPUMEHEHWU IIO-
MPYKUHUBAIOIINX KYJAauKOB, KOTOPBIMH
obopyayercss BepPXHAS YacCTh CITyCKaeMOTO
XBOCTOBUKA. IIpm [ABMIKEHMM XBOCTOBUKA —
BHU3 KYJAUKM IPMIKKMAIOTCA K CTEeHKaM
MpenbIAYINe KOJOHHBI W CKOJL3AT IO HeH.
IIpu mocTm:KeHWM MMM BHYTPEHHUX ITPOTO-
YeK, BBIIOJHEHHBIX B MPEABIAYINEN KOJIOHHE, KyJauyKH BXOIAT B
HUX u o0ecIlieumBalOT 3aBUCAHUWE CIIYCKAeMOr'o XBOCTOBHMKA. Ilio-
Iagb KOHTAKTA OIMOPHBIX IMOBEPXHOCTEN TaKOBa, UTO HNPAKTHUUYECKU
obecreunBaeTCs IOABECKA KOJOHHBI HEOTPAaHUUYEHHOI'0 Beca.

IlpuanunuansHada cxeMa AeNCTBUSA YIIOPHOU IOABECKU Ha KY-
JauyKax mpuBeaeHa Ha puc. 5.32.

ITogBecky cmyckaeMoil KOJIOHHBI HA BepXHEH YacTH paHee CIIy-
IIIEHHOTO XBOCTOBUKA OCYIIIECTBJIAIOT HPU ITOMOIIYA OIOPHON BTYJI-
KU, KOTOpas mMmeeT Iepudepuiinble BepTUKAJIbHBIE KaHAJBLI JJIA
HUPKYJIAIAN KUAKOCTH. Hapy:KHBIN OumaMeTp BTYJIKH JOJIMKEH
OBLITH 0OJIBITIE HAPYJKHOTO AUaMeTpa 3aIleMeHTUPOBAHHOTO XBOCTO-
BUKA, HA KOTOPOM IIOABEPINNBAIOT KOJOHHY. ¥ IOPHYIO IIOIBECKY
CIIyCKaeMOT'0 XBOCTOBHMKAa B IBYXpas3MepHOil 00CamHOIi KOJOHHE
IIPOBOJAAT B IIEPEXOAHOM YacT! TPYO PasHbIX AMAMETPOB TaKiKe MpU
TIOMOIIIY AHAJIOTUYHOH OIOPHOH BTYJKU. UTOOBI OCYIIIECTBUTH Ta-

S
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KYI0O TIOABECKY, HEOOXOAMMO IIpeJyCMaTPUBATL B IIePEeBOTHUKAX
IS IBYXPas3MepPHBIX KOJIOHH CIEUAJbHYIO ILIOIaAKY AJS ycTa-
HOBKU OIIOPHOM BTYJIKU.

VYxazamuble IOABECKHU Ha yIIOpe IIOKAa3aHbl Ha puc. 5.33.

HJ1a coequHEeHNU S CIyCKaeMbIX CEKIIUIT 00CaAHBIX KOJIOHH C IIpe-
IBITYIIUMHU CYIIIECTBYEeT HECKOJbKO DPa3HOBUIHOCTEN YCTPOMCTB,
obecIieunBaIOINX CTHIKOBKY CEKIINiI Ha riiyOomHe 1 oOpasoBaHIe C
X TIOMOIITBHIO CILJIOIITHOM 00cagHoM KOoOHHBI. COeIMHUTE N IToapas-
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Puc. 5.33. Cxema moaBecku:

a— cIlycKaeMas CeKI[UsA 00CagHOM KOJOHHEI C YIIOPOM Ha BepXHEH YacTH 3alleMeH-
THPOBAHHOI'O XBOCTOBHMKA: I — cycKaemasl CeKIMs O0CafHON KOJIOHHBI; 2 — CTO-
nopHag BTyJKa; 3 — My(dra; 4 — 3aleMeHTHUPOBAHHBIN XBOCTOBUK; 5 — IIPOMEKY-
TOYHaA 00cazHasa KOJIOHHA; 6 — XBOCTOBUK Ha yIIOpe B IBYXPasMepHON KOJIOHHe: I —
CIIyCKaeMbIil XBOCTOBUK; 2, 5 — My(ThI; 3 — omopHas BTyJaka; 4 — nmarpy6ok; 6 —
nepeBogHasg My(dTa; 7 — IepBas IPOMEKYTOUHAA KOJIOHHA
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IeJAI0TCA Ha YCTPOMCTBA AJA COeANHEHUS IIEMEHTUDPYEMBIX U He-
IEeMEeHTUPYEeMbBIX (CheMHBIX) CEeKITNM 00CaHON KOJTOHHEI.

Ko BceM coequmHMTENBHBIM YCTPOHMCTBAM IPEABABIAIOTCA CJe-
IYIOIIie OCHOBHEIE TPeOOBaHMsI: 00eCIieueHe COOCHOCTH COEIMHS-
e€MbIX CeKIIMi, MPOXOANMOCTH Uepes HUX AO0JIOT, a TaKyKe pasjinmd-
HBIX MHCTPYMEHTOB M MPUOOPOB; CO3JaHMe HAJeKHOI'0 TepMeTHY-
HOTO COeIUHEHUS CEKITN 00CaTHBIX KOJIOHH.

CoemuHuTeNN A HEPA3HEMHOTO COEIUHEHUA CEKITNU OCHAIIle-
HBI 3aMKOM, KOTOPHIM B3aMMOJEHCTBYET C pacTpyboM pas3beluHU-
TeJIs.

Ha puc. 5.34 mokasaHa 3aanBouHasa My()Ta, KOTOPasi COBMECTHO C
Pe3b0OBBIM pasbeIUHUTEIEM U 0e33aMKOBBIM COEIUHUTEIEM C Pac-
TPYOHOI YacThIO COCTaBJIAET KOMILIEKC oz mudpom PMCO.

3asmBouHaA My(Ta COCTOUT M3 MaTPyOKa, HUIKHAA YaCTh KOTO-
poro o0opyIoBaHA HAIPABJIAIOIEN HACAAKON, U KOpPIyca, 3aKpeI-
JIEHHOTO Ha APYTr'oM KOHIe HaTpyOKa. B Kopiryce BBIIIOJHEHBI OOKO-
BbI€ TPOMBIBOYHEIE OTBEPCTUSA, HAJ KOTOPLIMU M3HYTPU 3aKperLie-
Ha CPe3HBIMU IMINTUJIbKAaMU IIOJBUKHAS BTYJIKA C YIIOTHUTEJIbHBIMU
KosbliaMu. HKHAA 4acTh KOPIIyca CHAPY/KY MMeeT HaIlJIaBKy IJIA
CO3IaHUs YIJIOTHEHUA NPU BBOJEe MaTpybKa B pacTpyd My@THI
Pa3bEeIUHUTENA U IPUIKATUA €ro YacThI0 Beca IeMEHTHUPYeMOM
ceKInU. BepxHada yacTs KopIyca cHaOKeHa 00paTHBIM KJIallaHOM.

CoenuHeHMe CeKIN 1 paboTa 3aIUBOUYHON MY(QThI OCYIIECTBJIA-
eTcs ciaenyomuM oopasoM. IlaTpyOoK ¢ HalpaBJsiolieill HacagKoi
BBOAAT B pacTpyd pasbenuuuTenasa. I[lo AJuHE CHOYIIeHHBIX TPYO
CEeKIIMell U WHIWKATOPY Beca YCTAHABAMBAIOT (haKT COeTWHEHUA.
3aTeM IIPUCTYIAIOT K IIPOMBIBKE 1 IIeMEHTHPOBOUYHLIM padoTram 6e3
IepeMeIeHr A CIYINEeHHON KOJTOHHEI.

IIpu 3akauMBaHWM W MPOJABJMBAHUYN TAMIIOHAYKHOTO PAacCTBOPA
BeCh TOTOK JKHJKOCTU BBIXOAWUT B KOJbIIEBOE IIPOCTPaHCTBO. Ilo
OKOHUAHWU NIPOJABJINBAHUA Pa3beIUHUTEbHASA eMEHTUPOBOYHAA
mpoOKa caguTca Ha KJamlaH, cpes3aeT MINWJIbKU U IIepeMeIaer
BTYJIKY BHU3 [0 yIopa. Bryjika nmepekpsrBaeT 60KOBbIE TPOMBIBOY-
HbI€ OTBEPCTUS, IMUPKYJIANMUS IIPEKPAIaeTCs, a IOBLIIIEHNEe IaB-
JIEHUs B KOJIOHHE CBUIETEJILCTBYET 00 OKOHUYAHUHU IIpoIecca.

OnHa U3 Pa3HOBUIHOCTEHN 3aJIMBOYHON MY(MThI — CTHIKOBOUHBIMN
naTpy6ox 6e3 Kopmyca. IlaTpy6ok mMeeT OOKOBBIE IIPOMBIBOUHBIE
OTBEPCTHUSA, Uepe3 KOTOPHIE IEMEHTUPYIOT CEeKIIUM 00CaJHOI KOJIOH-
HBI B HETIOJIHOCTBIO CTHIKOBAHHOM IOoJo:KeHUU. Ilocime memeHTHPO-
BAHUSA CEKIINIO Pa3rPysKal0T, 1 OOKOBBIE OTBEPCTHUS 3aXOLAT B pac-
Tpy6 My TOBOI YACTH Pa3beIUHUTEII.

CTBIKOBOYHOE YCTPOMCTBO KOHCTPYKIIMM AJSA IIEMEHTUPYEeMBIX
CEeKIMii 00CamHbIX KOJIOHH, BXOAAINEEe B KOMILJIEKC IOJA IITU(POM
PCI] (puc. 5.35), cocTouT u3 CTHIKOBOYHOTO HUMIEJISA C HabOpoM
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Puc. 5.34. Mydra 3anuBounast

KOMILIEKca moj  mmdgpom
PMCO:
1 - kopmyc; 2 — CcpesHOI

mrudT; 3 — 0OpaTHBIA KJja-
naH; 4 — YIJIOTHeHWe; 5 — or-
paHUYUBAOIIWUN BUHT; 6 —
BTYJKa; 7 — marpyobok; 8 —
KOJIBI[O C HAILJIaBKOM; 9 — Ha-
IpaBJAOIIAsd HacagKa

VIIJIOTHUTEJIbHBIX 3JIEMEHTOB,

qacTu.

W T

Puc. 5.35. CTBIKOBOYHOE YCTPOMCTBO s Ie-
MEHTHPYEMbIX CeKIUil 00CAJAHBIX KOJOHH B
pab6ouyeM IOJIOKEeHUU:

1 — neHTpUpYIOLIUe ILUIAHKHW; 2 — COeAUHUTEIIb-
Hasg mydra; 3 — HapasBJAOIIaa IUIaHKa; 4, 9 —
BEPXHASA U HIKHSS YacTH COETUHUTEIbHOTO
naTpyOKa; 5 — IpefoXpaHUTeJIbHASA BTYJIKa; 6 —
cpesHoit mtudT; 7, 15 — BepxHee U HU)KHEe Kall-
POJIOHOBBIE KOJbIa-CKpeOKU; 8 — pacTpyOHas
vacTh My(Thl paswenunurensd; 10, 14 — BepxHee
U HUKHEE OIOPHBbIE KaIpPOJIOHOBBIE KoJblia; 11,
13 — ynjorHUTeNbHBIE KOJbla; 12, 16 — Bepx-
HAA W HWKHAA raiku; 17 — HampaBiasmomas
HacagKa-meHTparop; 18 — mydra pasbeguHITE-
513 19 — obcagHas Tpy6a

YCTaHOBJIEHHBIX B €ro HUKHel

Ha6op ynioTHUTENEH IpeAcTaBIseT cob0il caMOyIIJIOTHSIOIINE-
Cs Pe3WHOBBIE MAHKETHI M KAaIPOJIOHOBEIE KOJIBIIA, KOTOpPhIE oOpa-
3YIOT BEPXHUM U HIKHUM MaKeThl VILJIOTHEHUI, 00ecleunBaoImue
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repMeTUYHOCTb COeUHEHU CEKITNI IIPpU M30BITOUHOM BHYTPEHHEM
¥ HapYy"KHOM JaBjieHuU. KampoJsiIoHOBEIe KOJIBITA PACcIOIaraloTcsa Ha
KOHIIaX KaKJoro makera. KpaiiHue KoJbIla, BHIIOJHEHHBIE B BUIE
CKPeOKOB, IpelHas3HAUEeHbl AJIS 3all[UThl PE3MHOBLIX MAHMKET IIPU
0CEBOM IIepeMeIleHN Y TOJBUKHOT0 CTEIKOBOYHOTO YCTPOMCTBA BHY-
Tpu pactpyba. Kaskablii makeT yIJIOTHEHUI HOMKHUMAETCA MeTaJl-
JUYeCKOU raiikoii, umeroleit peépa moJ KJIi0u.

B TpaHCTIOPTHOM IOJIO}KEHUHY TMAKETHI YIJIOTHEHUI 3aKPBLIBAIOT-
CcA TOHKOCTEHHOM ITPeIOXPaHUTEeIHFHON BTYJIKOM, KOTOPad KPEeInuTCA
K maTpyoOKy cpesHbIMU mIiTU@TaMu. ITom 5Toil 4acThbio yCTPOMCTBA
yCTAHABIMBAIOT Ha pe3b0e HAMPABJIAMIOIIYI0 HACAAKY-IeHTPaTop,
M3TOTaBJINBAEMYIO U3 JIETKOPa30ypuBaeMoro mMarepuaja. BepxHsasa
YacTh HUIIIIEJIA UMeeT My(PTy cTaHAapTHOI 006cagHOM TPYyOHhI C MIPU-
BapeHHBIMU K Hell eHTPUPYIONUMY IJIaHKaMMU.

ITonroroBra K paboTe oCylecTBJIsETCA B ABa dTana (Ha IOBEPX-
HOCTH ¥ B CKBasKWHE) U 3aKJIIYAETCA B er0 HaPYKHOM OCMOTpPE, OII-
peccoBKe U IPOBEpPKe PaboOTOCIIOCOOHOCTH B YCJIOBHUSX 9KCILIyaTa-
[N,

IlepBBIil sTAll MOATOTOBKY IIPOBOAT A0 KPEIJIEHUSA CKBAa'KUHBI
ceKknmel obcagHOM KoJoHHBI. Ha sTOM 3sTame IpoOBEPSAIOT B3auUMO-
IefiCTBYE U TepPMETUYHOCTh COeIMHEHNA PAaCTPYOHOH YacTu pasbe-
IUHUTEJIS CO CTBIKOBOUYHBIM YCTPOMCTBOM, IIPOXOAMMOCTD IIa0JIOHA
BHYTPU CTHIKOBOYHOTO HUIIIIEJS U HANAEIKHOCTh KPeIlJIeHUsT MY(ThI
HaIIpaBJIAIONIEH HACaKH.

IToaTOTORJIEHHOE YCTPOMCTBO B COOPAHHOM BHJE IIOMEIIAIOT B
CTAKHOE PAMOYHOE IPUCIIOCO0IeHNE, 3ATIOJHAIOT BOJOHM 1 OIIPECCO-
BBIBAIOT HA COOTBETCTBYIOIIEE AABJIEHNE C COOIIOIeHUEM BCEX Tpe-
O6oBaHM1 6€30ITaCHOCTH.

COopka cunraeTcsa repMeTUYHOM IIPU OTCYTCTBUU IIPOITYCKOB BO-
Ibl. 3aTeM CTBIKOBOUHOE YCTPOMCTBO M3BJIEKAIOT U3 pacTpyba, oc-
MaTPUBAIOT U IPU HEOOXOAMMOCTU IOATATUBAIOT MaHIKeTHhI raiika-
mu. ITocsie ocMoTpa YIJIOTHEHUH UX HAPY)KHYIO IOBEPXHOCTH CMa-
3bIBalOT KOHCUCTEHTHOI CMa3KoM, 3aKPHIBAIOT IPeJOXPAaHUTEIbHOMU
BTYJIKOM, IIepeMellias ee OO YyIOpa, W BCTABJSIOT HA MECTO BCe
mtudThl. IIpoBeeHeM YKa3aHHBIX Ollepaluii 3aKaHYNBaeTCs Imep-
BBIH 9Tal IPOBEPKU CTHIKOBOUHOTO YCTPOMCTBA U €T0 MOATOTOBKU K
CIIyCKY B CKBaKUHY.

ITocye cycKka 1 IIeMEeHTUPOBAHUA CEKIIUU 00CaTHONM KOJOHHBI, C
KOTOPO# OyIeT COeqUHATHLCA HEIleMeHTHUPyeMasd CEeKIIUA, a TaKiKe
IIPOBEPKU IIPOXOLUMOCTH HEAPMUPOBAHHOIO JIOIIACTHOI'O [IOJIOTA
yepes BEPXHIOI YACTh 3alleMEeHTHPOBAHHON CEKIIUM IIPOBOJAT BTO-
poii aTan UCIBLITAHUA CTHIKOBOYHOT'O YCTPOMCTBA.

JJ1s1 3TOTO TOATOTOBJIEHHOE YCTPOMCTBO 3aKPEIIAI0T Ha 00can-
HBIX TPy0axX COOTBETCTBYIOMIEro nuamMerpa aiauuoi 20-30 M u cuy-
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CKaloT Ha OYPMJIBHBIX TPy0aX B CKBAKMHY O PAcTPyOHOH dYacTu
3aIleMEeHTUPOBAHHOM CEKITMU. 3aTeM TPOMBIBAIOT CKBAKUHY, IIPe-
KpaIaoT NUPKYJIAINIO U IIJIABHO BBOAAT CTHIKOBOUYHOE YCTPOMCTBO
B pacTpy0, PUKCHUPYSI MAaKCUMAJIbHYIO PA3rpysKy TPyO II0 MHAUKA-
TOPY Beca [0 MOMEHTa Cpe3aHus MITU(TOB IPeIOXPAHUTEIbHOH
BTYJIKH, M HAHOCAT OTMETKY Ha BeayIieii Tpyoe.

Hasee, mogaBasi 6ypuiabHbIEe TPYObI BHIU3, BHIBOAAT YILJIOTHEHUSA
CTBIKOBOYHOTO HUTIMEJNA U3 IPefoXPaHUTEeJIbHON BTYJIKHU B pabouee
TMOJIOYKEeHEe U 3aMePSAI0T CBOOOIHBIN X0/ CTHBIKOBOYHOTO YCTPOMCTBA
B pacTpyOe 10 HauaJia BTOPUUHOI MOCAIKU TPYO.

B Taxom mosio:KeHuU IIPOBePSIOT CTHIKOBAHHBINA y3eJ M30LITOY-
HBIM BHYTPEHHUM AaBiieHueM B npenenax 4-5 MIla ¢ Buigep:KKoOit
He mexee 10 muH.

IIpu TMOJOKUTENBLHBIX pe3yJbTaTaX IIPOBEPKM XapaKTepa Cco-
eIMHEeHUA CEeKINM IPOBEPSIIOT M3HOCOCTOMKOCTh YIIJIOTHUTEIHLHBIX
DJIEMEHTOB METOJOM PACXaKMBAHUS CTHIKOBOYHOI'O YCTPOMCTBA B
pacTpy0e Ha AJUHY CBOOOZHOTO X044, HE AOMyCcKasd PaCCTHIKOBKMU.
Yucao BO3BPATHO-IOCTYIATENBHBIX IIepPeMeIleHuil OypUJIbHBIX
TPYO CO CTHIKOBOUHBLIM YCTPOMCTBOM IIOAOHPAIOT PABHBIM BO3MOJK-
HOMY MaKCUMAaJIbHOMY UMCJIy PEHCOB IIPU IOCJENYIOIEM yrayoJe-
HUY CKBaKUHBI ITOCJIE YCTAHOBKY HEIIEMEHTUPYEMOM CEeKITIH.

3areM IIPOBOAAT AHAJOIMYHYIO IIOBTOPHYIO OIIPECCOBKY U HOIb-
€M YCTPOICTBA U3 CKBasKMHEI.

ITommsaTOE yCTPOHCTBO OCMATPUBAIOT, IPY HEOOXOAMMOCTH 3aMe-
HSAIOT YILIOTHUTEJIbHBIE 9JIEMEHThI U 3aKPEeIIAIOT Ha IIepBoil o0cam-
HOM TpyOe CIIyCKaeMOo ceKIuu 00Ca HOM KOJIOHHEI.

CeKIIuu CTHIKYIOT ciaeyomum oopasom. Hunnens coegmaMTE A
BBOZSAT B pPacTpy0, mpemoxXpaHuTelbHAsA BTYJIKA CAIUTCA Ha TOPEI
pacTpy6a, 1 MHANKATOP Beca MOKAa3bIBaeT ' IIOCAAKY KOJOHHEI . IIpu
9TOM yCHUJNE PasTrPysKH He MOJKHO IIPEeBBINIATh YCUJIUA cpesa
mITuGTOB, YACPKUBAOIINX IPEJOXPAHUTEIbHYIO BTYJIKY Ha HUI-
TieJie COeIUHUTEIA.

Hanee mombmpaioT AJMHY OOCaZHBIX TPYO Ha BEepXHEM KOHIIE
CEeKIIMHN C PacueToOM, UYTOOBbI HPU KOHEUHOH TJIYOMHHON CTBIKOBKE
ocTaBaJics CBOOOIHBIM XOJ BBePX U BHU3 €€ HUKHEro KOHIIA, a BCA
CEeKIIMA OKasajach JKEeCTKO MOABEIIeHHOH Ha KOJIOHHOM (QJIaHIe.
ITogo6paB HYKHBIE IO JJINHE TPYObI C YCTAHOBKOI Ha BepXHEH TPy-
0e KOHyCcOoOOpasHoi IToABeCHOM MYy(THI M 3aMEHUB UMHU BEPX CEK-
IUY, PasTPY’KaOT KOJIOHHY A0 MOMEHTA Cpe3aHudA IIPefoXpaHu-
TEJIbHON BTYJIKHU U BLIBOJA YILIOTHEHUM M3 TPAHCIOPTHOI'O IIOJIOMKe-
HUsA B pabouee. IIpu sTOM Ha MHAMKATOpPE Beca BOCCTAHABJINBAETCS
TOJIHBIA BeC HEIeMEeHTHPOBAaHHOIN ceKiuu. Vamepas cBOOGOIHBIMN
XOJ, CEKIIUIO ITIOal0T BHU3 [0 TeX IIOP, IIOKa KOHycooOpasHad Myd-
Ta He OKaYKeTCs IMOABEIIIeHHOH Ha KOJIOHHOM (hiiaHIie.
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