CoBeplLUeHCTBOBaHWE TEXHONOMMM YcTpaHeHUs AedekTos o6cagHbIX KONOHH

VIIK 622.23

Kau. rexn. nayk [THIJTATIELL B. M., umk. KOPOJIL B. M. (JlonHTY)

COBEPLUEHCTBOBAHUWE TEXHONOMMKU YCTPAHEHUA OE®PEKTOB OBCAQHBIX |

KONOHH

IIpy KanuTAIBHOM DPEMOHTE CKBAKHH CAMBIM TPYJIOCMKHM BHIOM paboT CHUHTacTos
BOCCTAHOBNIEHHE paBoTociocobHOCTH 06ca HLIX KOJOHH pasmuuHOro Hazuauenus. Takoii pemonTt
MPOM3BOAMTCA MYTEM H3BICUCHHA H 3aMeHbl Tpy6 wim crniocobamu, KOT/a B CKBaKHHY 3alMBacTCH
IleMEHTHREIH pacTROp, 00pasylomuil Tak HasbBaeMelll «MocT». HacTo ciyckaeTed M EMEHTHPYETCA
JOTOTHHTETLHAS KONIOHHA obcajHbx Tpy6 MeHemero amamertpa. OgHako 3TH cmocobsl Tpebyior
npekpanienus paboThl CKBaXHHBI HA UTMTEIbHBIA NMEPHOJ, OHH TpYJAocMKH H Joporue. bBomee
5(ppekTHBHEIM AB/IsIeTCS clloco0 YCTAHOBKM B JeheKTHHIX MeCTaX METa/lTHHMECKHX MIacTRIpE.
[TnacThIph — 5TO MHOTOTyYEBad MPoioihHO-TofpHpoBaHHAS METATUIHYCCKad TpyOa, H3TOTOBICHHAN

15 — 1L
14~ GMF T 13
Puc. 1. YeTpoiicTBO YeTaAHOBKH NITACTHIPCH B
ckpakuHe ¥ Y1I-1:
1 — mepexouuk; 2 — raiika; 3,8 — mafoer,
4 — MaH#eTa YIJIOTHHTEIBHA; 5 — MydTa,

6 — Kopnyc; 7 — IIACTHIPh; 9 — OrpaHHYHTENL
wnanana; 10 — obpaTuslii wiana;, 11 — koryc-
pacmmpuTens; 12 — map—kambparop;

13 — sarmymmxa; 14, 15 — miapuku onoper,

16 — onopa

B 3aBOJICKHX  VCIOBHAX  Ha  cHelHaJIbHOM
obOpYJOBaHHH M3 KPYITBIX TOHKOCTEHHEX Tpyoh.
[Tnacteips onyckacTcd B CKBaKHHY Ha HAacOCHO-
KOMIIpeccOpHBIX  MIH  OypuiIbHBEIX  Tpybax,
ycTaHaBIMBagTed B 30He Jedekra komoHHEL ITmoTHo
NpHKHMAdACL K BHYTPEHHEH NMOBEpXHOCTH obcaaHoil
TpyOHL, MIacThIPh H30JHPYET sa1pyOHoOE
MPOCTPAHCTBO  OT  CTBOJA  CKBaXkMHEL  Tako
NIAcTBIph  HCIONB3YETCA TOJABKO B  CKBasKHHAaX
SoNBIIOro JHaMeTpa, T.K. KOHCTPYKIIHA VCTpoicTBa
JUI1  YCTAHOBKH  IUIACTHIpA OYEHbL cllojkHas H
rpomosfkasi. Jlnd mnpojonkHOro —MepeMEINCHHA
pa3BepTOK MNPHMEHAIOTCA CJIOKHBIE H JOpOTHE
NOTPYIKHEIE THIpaBIIHYECKHE AOMKpaTHI.
KoHetpykiiug niacTeips clioxkHas H Tpebyer a1d ero
H3TOTOBNIECHHA clelHanLHOoro obopygoeanus. Kpome
TOro, HET MOJHONO0 TEOPETHMEeCKOro OOOCHOBAHHA
Ja BHIDOpa MapaMETPOR NIACTHIPA H TEXHOJIOTHH
3aKpeIIeHHs TIacThipa B ofbcagHeX TpyGax Manoro
JHaMeTpa.

C 1enblo YCOBEpIISHCTROBAHHA TEXHOJIOTHH
YCTAHOBKH METAIUTHYECKHX MIACTHIPEH B CKBAMKHMHAX
Majoro jguametpa, Ha Kaeape TTI'P paspaborano
yerpoiicTeo (YVII-1) nnd ycTaHOBKH IUIACTHIpS B
CKBAJKHHE, a TakiKe MeTo[IMKa pacuyera paboumx H
TEXHOIOTHYSCKHX IMapaMeTPOR MIacThIpe (pHe. 1).

KoncTpykuus  yerpoiictBa  mpocTas H
MO3BONAET  M3FOTOBHTH €ro B MacTepcKHX
reofioropa3sBe/IoYHBIX  SKCHEAHIHH.  YCTpOHCTBO
MOJKHO HCIIOJIb30BATE B CKBAKMHE JHAMETPOM OT
73 MM M rayousoi g0 1000 M.

Texuonorus YCTAHOBKH IJIac ThIpA
cnegytontad. lloene  onpegeneHus Mecra He
repMeTHYHOCTH yerpoiicteoM TTVO]I-1 B obcaanoil
KOJIOHHE  BHINIOJIHAETCH  OYHCTKA  BHYTpPCHHCH
MOBEPXHOCTH 00cajHOll KOMOHHEI B HHTepBaie
HApYIUCHHS KOJIOHHBI  METAa/UIMYECKHMH CpIIaMH,
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- COBEpLIEHCTBOBaHME TeXHONOMUM YCTPaHeH/A AecbekToB 0BCanHLIX KoNoHH

cHycKacMbIMH Ha OypuibHEXX TpyGax. Ha yerse cxmammer HOATOTABIHBACTCA YOTpPOlCTBO
yeranoBkH mmacTeips  YVII-1. llposogmics musyambumbii OCMOTp  J€Tajlell, HHCTpYMEHTA,
- mpuHAICKHOCTER. B yorpoiicTre SAKPEIACTCA NIACTBIph, H MO  HAPYIKHOIM NOBEPXHOCTH
~ obpabaThIBacTcst IepMETH3HPYIONIE-CKISHBAIONIMM  COCTABOM  — «Kme#t  smokeuaueni I,
COJICPIKAIITHM — SHOKCHHYI0 cMomy B3-41 W jiansan inaMu,

Ha Oypumbnex 1pybax, yorpoiicteo YVII-1 cmyckaeres k MeeTy Jdedopmanun obeagHoil
KoJIOHHEL (pHe.2 a,6).

a} i .e_)

Puc. 2. ITociicqoBaTe/IkHOCTE YCTAHOEKH NITACTHPA B oficalHol KolloHHe
, 1 — obcajnas kononna; 2 — 3ona noppexgienun; 3 — YPC-1; 4 — ynmoTHHTETBHEIC MAHKETRL, 5 — KoHYC
' paciuHpr ek, 6 — miap Kamibparop; 7 — miacTeps

Tlog neticTeBHeM JaBileHHS AMIAKOCTH, CO3AABAEMOI0 OYPOBEIM HACOCOM, VCTAHOBICHHEIM Ha
noBepxHOCTH, Kanad 10 (em. puc. 1) 3akpriBacTcs M IUIACTHIPE 3 (pHc. 2 B) N10/1 ISHCTBHEM HarHeTacMoi

| KHJKOCTH HAYHHACT Ae(hOpMHPOBATLLS, PACILMPSAICH J0 YIIOpa B CTEHKY obcagHoH TpyosI 1.
i Ilpu gocTikeHHH 3HaucHHS paboyero JaBIeHHA MIACTEIPL 3 MPHHHMAET QopMy BHYTpPEHHEH
YACTH uﬁcaﬂﬂﬂf{ KONMOHHBL HarHeTaHHe AHHIKOCTH NpOJoDKacTCd OO0 JOCTHIKCHMA pacqémupu
3HAYEHHA, KOTOPOE rapaH THPYET NPHKATHE IJIACTRIPA ¢ KOHEYHEIM KOHTaKTHBIM jJasiaeHHeM 3MI [a.

I uwmrgprdeckue YUACTKH IUIACTHIPA 3 PACHIMPAIOTCS IIPH TIEPEMENIEHHH cHapA/da BEcpx Oe3
BpallcHHs KOHYCcOM-paciiMpHTeIeM 3 (pHe. 2 1).

Hamee paercs BpanieHHe OypoRoMy cHapsjly (pHo. 2 M) H OCYMISCTBIIETCS MelIeHHBIHA
mojbeM. [IpH BpaleHWH VeTpoilcTBa, MIapoM-KaiubpaTopoM 6 3aKpelUIEHHEIM Ha  OIOpE,
MHIHHAPHYECKHE YHAaCcTHH MIacTRIpA pazBajEIOBEIBAIOTCH, 3T0 [NO3BO/ECT BRINIPABHTL H IPHKATATE
YHAacTKH IIACTHIPA HEMOBHIIPAMIICHHBIC TaBICHHCM KHIKOCTH. Yerpolicteo ¥ YII-1 nojgaumMaeTtca
| Ha MOBEPXHOCTE (pHE. 2 K).

' Mecto He repMcTHYHOCTH B 0OcagHBIX Tpybax Tepej] YCTAHOBKOH IIacTHIpA MOXHO

. ONpEJETMTR NpeTaraeMKIM YeTpoleTEOM Jutd onpeenenns gedekros (IIVO]IL-1).
[TVOJI-1 cocToMT M3 JBYX THAPaRIHYCCKHX HAKCPOB, COSAMHCHHBIX MekIy coboii 1pyboil
amaHol 9-10 M. - Jlnuna Tpy6 mogbHpactcs B 3aBHCHMOCTH OT BEMWYHHBL IPE/IOIAracMoro
! JedextrHoro uaTeppana. Ha mmoxseM makepe ycTaHOBIEH nIapoBoii KilanaH KOTOphId OTKphIBaETCHA
NpH cIycke YCIPOHCTBA B CKRAKHHY © METBIO ofccreueHUa  3alloIHCHHA  BHYTPEHHETO
NPOCTPAHCTBA MAKEPOB H/IKOCTEID. B npomnecce paboThl KiallaH 3aKphIBACTCA. Mexay nakepamu
YCTAHOBIICH IIﬂJ],l‘Ip}fMHEHHHﬁ Krnanaf, Opy:»xHHa KOTOPpOro pAcCUHTAHA HA paﬁn']‘y TIpH JIaBTIEHHH,

NMPEBHILAONIEM JaBIEHHE PACKPRITHA K/IallaHa.
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IMakepst 3 u 6 yerpoiicrBa IIVOJI-1 ua GypHITHHBIX 'Ip}'ﬁm 2x-at{¥am
MPHMEPHO PABHYIO MONOBHHE TIIyOUHEL CKBaKMHE (pHe.3). ' R oet il
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Puc. 3. Cxema onpejcicHus yTeuek B obcagHbX Tpybax:
a) — B IEpPHOJ CITYcKa B CKBayKHHY, £) — IIPH ONPCACICHHH MECcTa He TepMETHYHOCTH 00caiHO KOJIOHHEL,
1 — obcajgnad KomoHHa; 2 — OYpHILHEE TPYOEL 3, 6 — COOTBETCTEEHHO BEPXHHH H HHKHHE PEe3MHOTKAHEBEIS
VITTOTHHTE/BHEIC SIIEMEHTHL, 4 — KJIanaK; 5 — MECTO HE FTEPMETHYHOCTH 00caHOR KOMOHHEL,
7 — obparHEil KlanaH

B nponecce cirycka oOpaTHEIA KiIaliaH 7 OTKpEIBACTCH, NPONYCKas KHAKOCTh, HAXO/ANIYIOcH B
CKBaKHHE BHYTPE YCTPOHCTBA, YTO MMO3BONAET H30ekaTh NPOABICHHA HOPIIHEBOTO 3(heKTa.

HazeMHEIM OYpOBBIM HacocoM I110J JaBICHHEM 3aKauHBalOT B Ipyﬁm 2 suaxocts. Ilpu
nepenaje BHYTPEHHETO [aBicHuA B TpyGax, paswom 1.5-2,0 MITa, sneMenThl 3 1 6 ynloTHAIOTCH,
nepeKpLIBag 3aTpybHOC NPOCTPAHCTBO.,

TTpH NMOBLIMIEHHH [ABJIEHUS CBHILES 2 MIla, cpabathiBaeT Knamax 4, [poiyckas >KHIKOCTH B
MPOCTPaHCTRO MekY NMakepamu. 1 Tpi 3TOM pe3HHOTKAHERBEIE HIEMEHTEI IIAKSPOB OCTAFOTCH OTKPBITHIMH.

Ecnu skemmyatalmoiias KOTOHHA MeXKIY YINIOTHHTEIbHBIMH 3/IEMEHTaMHu 3 H O TepMeTHYHA,
To JaBjieHHe Jo/pkHo yBemuuuTes do 2,5 MIla. Eciu napnenne majaer WIH ocTaeTes NMOCTOAHHEIM,
TO 3TO YKa3blBacT HAa He FEPMETHYHOCTD JIAHHOTO HHTCpBala.

[Tepememas yIIOTHHTEIBHEIE 5IEMEHTEI IO CKBaKHHE, MOJKHO YCTAHOBHTH MECTO YTEUKH.

IepMeTHHHOCTE B HHTEpPBA/IE OT YCThA J0 YIUIOTHHTEILHOTO 3eMEHTa 3 MOJKHO YCTAHOBHTE
myTeM 3akauMBaHHA MKHAKOCTH B 3aTpybHoc mnpocTpaHcrso. Ecim yTeyek HeT, To ypoBeHb
JKHMJKOCTH B 3arpyDHOM IpocTpaHcTBe ©OyAeT nocTosHHBIM. MeTogoMm mnocnegoBaTeIEHOTO
HCK/IFOYEHHS TePMETHYHBIX MHTepPBAIOB SKCIUTYaTAHOHHOH KONOHHKI NPH OCEBRIX NEepeMeIeHHIX
KOJIOHHBI OYPHILHBIX TPYD BHH3 HIH BBCPX ONPCACIAIOT MECTO HE I'EPMETHHHOCTH KOJIOHHBI.

Tounoe mecTo AedpekTa B Ko/loHHE Oy/JeT HaHAECHO MOC/IE HCKIOMEHHA TEpMETHYHOH 4acTH
BCEro STOro MHTEpBala, KPOME Y4acTKa, [THHa KOTOporo pasHa JAnHHe pabodeit 4acTH
VIUTOTHHTEIBHOTO 3ICMEHTA, IJI€ KOIOHHA TEPMETHYHA.
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CoeeplieHCTEOBaHWE TEXHDOMUU YCTpaHeHUs AedekTos oBcaaHbiX KoNnoHH

HuelTo 0ceBRIX IEpEeMENICHHI TPYO B CKBAKHHE ONpefenseM 1o (opMy Te:
hy —
lg
=
I 2

rfe [ — paceTOSHHC MEXIY YIUIOTHRTC/ILHEIMH 3JIeMEHTAMH, M; [, — JUIMHA YIIIOTHUTEBHOTO
37AEMEHTAa, M.

Heopmanuro (paciHpeHHe) METATTHYECKOIO MJACTHIPS TNpeanonaractes IPOH3BOJHTE
AABIICHHEM JKHIKOCTH. CO3/IaBAEMEIM HACOCOM HA MOBEPXHOCTH MIIH CICHHAIBHBIMH MAKEPaMH ©
PC3MHOMETATHYECKHMH  aicMeHTamMu.  Ilox  yewimmeMm  BHyTpeHHero  JaBieHMS — MUIACTHIPE
pacmHpAeTea J0 YIopa B cTeHky obcaaHoil kogoHHBL [IpH 3ToM yMeHBIIAeTCA TOMIMHA CTEHKH
MIACTBIPA H YBCITHYMBACTCH IO BHY TPEHHHH THAMET.

[TosToMy MaTepHa] IUIACTRIPA JODKCH ORITH OPOYHEIM (BLUICP#MBATL 3HAUHTEIRHOE
BHYTPEHHEE JaB/IcHHE), JOCTATOMHO IUIACTHUHEIM H HC HMETh OcTaTOMHBIX JedopManmit. Taxumu
cBOMCTBAMM 00Mafar0T MeAb H JdaTyHb. Ho, yuHThIBas sHauMTeIbHBEIE PasMCplL, MIACTRIPL H3 3THX
MAaTepHANIOB OV IeT HMETE BRHICOKYIO CTOMMOCTS.

B cBaaM ¢ 5THM B KayecTBE MCXOJHOTO MaTepHaida [UId  HM3rOTOBIIEHHS IUIACTHIPA,
npe/iiaracred HCIIO/Ib30BaTh Bolee JIEIIIEBhIE TPYORL, CTallbHBIE DecIIORHEIE
ropsauegetopmuporantiie 'OCT 8732-78.

B GGHDB}F MCETOIHEH pﬂG'—]E"lH paﬁntmx H TEXHOIOIHYeCKHX HH}']H'[\-IE‘T]JDE HHHCTHP}I IIOJIOGKEHO, YTO
NpH PacIIMPEeHHH IJIACTHIPA B IPOIECCE €0 YCTAHOBKH B 00CagHOH TpyDe CTEHKH €ro cTaHOBATCA
TOHBIIE ¥ B CEUSHUH 00pa3yeIcs Tak HazkIBacMad IIciika, KoTopas NpeMIeCTBYET PaspyICHHIO METATLIA.

HMsBecTHO, 4TO CONPOTHRISHHE MeTa/Ula NIacThips AchopMalHH ABISeTCA PEOTOTHYECKOH
XapaKkTepHCTHKOH, KOTOpas paccMaTpHBACT BHYTPEHHHE H3MEHCHHA B MCTA/lIC, ONpe/ICNAlONHE
CBA3E HATIPSHKEHHS CO CTETIEHBID H CKOPOCTHIO JchopMalui. SHAHUE CONPOTHBICHHA nedopMariu
IIACTRIPA HeoOX0HMO 15 ONIPE/ICIICHAA SHEPTOCHIIOBEIX MapaMeTPOB YCTPOHCTB I pacliHpeHHs
MI4acThIpA Ha MpodHocTh. KpoMe Toro, conpoTHBICHH AehOpMalMH MOXKHO HCIOTh30BATE H /A
OIEHKH CBOWCTB MeTAIa, HONYYACMBIX TNoclie IUlacTHYecKoH aedopManuu. Bolbiioe 4ueto
ONpE/IENSIONHX TAPAMCTPOB, & TAKKE CIOAHOCTL HX COBMCCTHOTO BIMAHMA ABJISIOTCS OCHOBHOM
TPYAHOCTHIO Ha NYTH CO3JaHMS aHATHTHYCCKHX BRIPAKCHMH UL ONPEIC/ICHUS CONPOTHBICHUA
ActhopMalHH MaTepHalla IIACTRIPA.

ITosToMmy. Y4HTHIBas CHIOKHOCTE ONHCAHHS IPOICCCOB IOBEJICHHA MAaTCpHANa NIIACTHIPA H
cpeibl, HAa KOTOPYE) ONMpaeTcs IUIacThiph, HPHHHMAacM YCIOBHO, MTO MCTalll ILIACTHIPA
paspymMTCed, €ClM pasMep IMCHKH B CCUCHMH COCTABHT OT 60 mo 80% HoxoaHOH NIOMEIH B
3ABHCHMOCTH OT CBOHCTE MaTcpHala.

VpasHeHHE 108 ONpeJeileHHs MII0NaqH MolepeHoro ceteHus MIEHKH B MOMEHT pa3sphiBa
MOKHO OIPE/ICTUTE ¢ YHCTOM YCIOBHOH JehopMaliHy METAllTa, T. C. Tako# gedopMalHHi, KoTopas
obecneYHBaeT COOTBETCTEYIONIEE YIIPOYHEHHE META/la MPH OTCYTCTEHH PasynpOuHCHHA. Opunaxo
MpH 3TOM MeXaHHYCCKHE XapaKTEPHCTHEH = OTHOCHTEIBHOS YIJIMHCHHC H CYMHCHHE, }',.:Izlp!-lﬂﬂ
BS2KOCTE MOTYT ORITE ONpEC/cHEl /ML Ha OCHOBAHHH OSMIHPHICCKHX 3aBHCHMOCTEM, /A
HOCTPOSHHA KOTOpEIX HeoOXoaumM  OolBINOH akCIepHMEHTaNbHEIH  MaTepHan  IlpumepHo
AHATIOTHYHBIE, HO 6olee NpOCTHIM cHocofOM pe3yIbTaThl MOJKHO MOMYYHTB, €CJIH BMCCTO
MHHEHHEIX Be/IHYMH NPHHATE 3HAUeHHA TNIOMATH CCHCHHI. [[momaae cedenud nnacteips FH go
pacHiMpeHHs (HadaibHad) ONMPe/ICIASTCH U3 BHIpaKCHHA

11-'[}:)‘1'12 e dﬂ:}
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Fu =
rae D, — Hapy:KHBIH JHAMETP I1ACTHIPA, d; — BHyTpCHHHI JHAMETP MIACTRIPH.
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CoBeplUeHCTBOBaHWE TEXHONOMMW YcTpaHeHWs AedekTos obcagHelX KONoHH e

[lpepensnoe  3HaveHMe KOHeWHOH MUIOINANM CeYEHHA IUIACTHIpA  TPH ﬂw
HpHHUMacTC: |

ITpeobpazya >TH GopMy Ll onpefenieM KOHEUHBIH By TPEHHHH AHAMETP IVIACTEIPA ¢ YMETOM
ToTo, YTO MPH pPaciiHpeHHH JHaMETp TUIacTRIPA CTAHET PaBHBIM JHaAMCTPY CKBAEKHHEL HITH

BHY TPEHHEMY JHaMeTpy 0bca HOH KOMOHHEL:

a a3 7
dic = JDK' o ﬂ.S-[DII" = :in*L
rae Dy — KoHeuHbIH HapykKHBEIH AMaMETp NIACTRIPA, PaABCH AHAMETPY CKBaKHHBLI HIIH BHY TPEHHEMY
auamMeTpy obca HOH KOJIOHHEL.
Tommuna cTEHKH TTACTEIPA TTocie AehopMaliuy AK COCTABHT:

_ Dmx — dnig

-

-

AR

rae Dy — HAPYKHBIH IMaMETP TNaacThips moclie jacdopMannn: dye — BHYTPCHHHH JHaMeTp
nIacTeIpd Mocte AeopMatiuu.

PaGouee maBieHie HeoOXOJAWMOE [T PACIIHPEHHS TUIACTHIPA ONpeJcHdeTed U3 pacyéra, 4To
MIacTHIph pacliiHpAeTes o ynopa B ofcaaHyio 1pydy.

Paspymense miacThips BOZHHKHET MPH NpPEBRINICHHH JaBJISHHS PAcUIMpSIONIETO NIACTHIPh
BBIILE Hpe/eia NPOYHOCTH MaTepHaia MiacThipA.

Taxum o6pazom, paboyce JapICHHE MOKHO ONPEIETHTEL H3 BhHIPAKEHH
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rae o; — Ipelel TeKyd4ecTH MaTepHala IlacTeipd. Dy — HapyXHBEIH JHAMETp IIIAcTHIPH;
d, - BHYTpEHHHI JAHAMETp NiacTeips, D — HapyKHEIH AHAMETP SKCIUTYATAIHOHHONW KOJOHHEL
d - BHYTpeHHHIl JHAMETP 3KCILTYATALHOHHOH KOJIOHHBI.

[Ipu paneHeiimeM YBeIHYCHHH JaBICHHA IIAcTHIpE, OyAeT AedopMHpOBaTBCS BMECTE C
obca/iHOH KOMOHHOH, B KOTOPYH) OH VIIpeTcd Moclle paciiipeHud. B cB43H ¢ 3THM NpHHHMAaEM, 4TO
pacmHpenne 06caHOR KOTOHHEL DYAET MPOHCXOAHTE J0 MOTYHYEHHSA HaJEHHOI0 KOHTAKTA MEWTY
ITACTEIPEM M BHY TPEHHHMH CTEHKaMH 00caHOH KOIOHHEL

HalesHulll KOHTAKT MEKIY TIIIACTHIPEM W BHYTPEHHHMH cTeHKaMM o0ca/iHOl KOJIOHHEL MociIe
CHATUSA BHYTPEHHETO JaBICHHA, T.€. MIOCTIE PA3TPY3KH JODKCH cOCTaBUTh He MeHee Py = 3 Mlla.

C yuéromM sToro HeobXojHMoe pacuEéTHOC AaBlieHue P JUid HaJSKHOH YCTAHOBKH TUIACTRIPSA
COCTABHT:

P=Pp+310°.Ta

ITojcTapnas B BeIpaskeHHE 110 olpejie/icHnio P pasMeprl NacThIps # XapaKTepHCTHKY MeTalla
MOKHO YCTaHOBHTE MaKCHMAIBHO HeoOX0oMMOe pabovee JaBleHHe, HeoOXoAHMOE I pacKphITHA
NIacThIpA g0 Oe3 cro paspymeHH.

[Tpouece obpazopanus MCHKM TpPH JOCTHXCHHH BHICOKHX HaNpsKeHMH 3aBepllacTes
pazpymenuem. TTpuuem Teo muacTeips 6yJAeT paspyIiaThes MO CEUEHHIO He OJHOBPEMEHHO, a
BCJIC/ICTBHE Pa3BHTHA TPEIIHH.

B ciry4ae paspeiBa niacTeIps NPH €0 YCTAHOBKE 110 BHEIIHEMY BHIY TPEHIHH, BOSHHKIIMX
NpH pa3pylicHHH MeTalla IUIacThipd MOMKHO OLCHHTh Be/MMMHY YVCHIMH NpHIaraeMerX g
pACIIHPEHHA NIACThIPA.

Jina Xpynkoro paspyuieHHs XapakTepHa ocTpad, 4acTo BeTBAM[AfAcH TpeliHHa. PesynabraTtoM
XPYNKOrO paspylicHHS SBIASTCS ONECTANMEA CBETIBIR KPHCTaIMYECKHH H3I0M ¢ PYYBHOTHIM
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CoBeplueHcTEOBaHWE TEXHONOM MM YCTpaHeHWs AedekTos obcafHbIX KONOHH

cTpoeHHEM. XpyIKafd TPCIHHA PaclpoCTPAHAETCH M0 HECKOTLKHM napajiieTbHEIM TI0CKOCTAM.
ITnoekocTk H3/I0MA IEPIEH TUKY TAPHA HOPMATLIBIM HATIPSIKEHUAM. ;

Baskoe paspymieHHe — OyTeM cpesa 1o/l AeHCTBHEM KacaTeTbHEN HanpskeHui. Tpemmna
Tymnas packphiBatoniascs. [ToBepXHOCTE H3loMa Hernajkas, pacceMBacT CBETOBBIC Ty4H, MaToBas
(BONMOKHHCTEI ) H31IoM. [IoCKOCTE H3M0OMa pacmionaraeTes moj yriom.

Taxum obpaszoM, B INpollecce HKCIUIVATAIMH NPH BO3HUKHOBEHHH paiphiBa NIACTHIpA, 110
XapakTcpy paspymeHHI MOXKHO YCTAHOBUTE, He OLITO IIH YPE3MCPHBIM JABIICHHE W COOTBETCTBOBAI
JIH MATEpPHAaIl [IacTHIPA HOCTABIEHHOH 3aj1atie.

MakcrHMallbHOE JaBJIEHHE, NPH KOTOPOM

5 NPOHCXOOHT  paspyHieHHEe NIacThIpd MOXKHO
ONPEIEHTE H3 BRIDAKCHHA:

( 2 2)
. e Dl‘[. = r.Iqu 'GI_

2-Dm™

Ilpn javHOM MaBICHHH ILIACTHIPE TEPACT MPOYHOCTEL M paspylIacTes, B cllyyae ecili He GyaeT
oDecIIcYeHO OrpaHMMEHNE PACIUIMPEHHS [1TacTRIPA obcajHol Tpy6oii.

Iloacrapisis B BHIpayKCHHE NO ONpe/cicHuio Pmax pasMepbl NuacThips H XapaKTepHCTHKY
METaJllla M3 KOTOPOTO OH H3TOTOBJICH MOXKHO YCTAHOBHTE JaBlIcHHE, IPH KOTOPOM ILIACTHIPE: MOKET
paspyIIHTLCH.

B r1abn. 1 npuec/cHEl pacuérHbie 3HaueHHA pabodero W paspylialOmIEro NaBACHHS I8
NNACTRIPEH © PasIHYHON TONIMHON CTEHKH, A9 YCTaHOBKH B 00caHOM KOJIOHHE.

Taba. 1. Pacutriuie 3naycHus paboucro H paipyHIaloNIcro JABICHHH W KOHEWHHIX PasMcpOB IUIACTRIpS
nocie AethopMalHK

BuyTpennmil 1 lapameTps! nnacTEpa Taeneuue
ABaMETp Hapysxuerii By tpennmii Tonmguea Tonmuna
CTCHKEH OHAMETP 10 OMAMETP 0 cTCHEH o cTeHEH Moctoe | Pabouee, Maxcumamnoc,
obcaftHol | nedopvamun, | gedopmanmm, | jedopmanmu, | tedopmanm, MITa MTITa
TPYGEL MM ML MM MM MM
126 3.5 2.5 9.401 11,778
136 125 119 3 2 T.666 10,119
123 2 1.4 4,891 6.91
112 4 3 13,376 14.878
117 110 104 3 22 9 481 11.46
108 2 1.5 5.991 7.852
93 4 3 15,645 17,781
98 a0 83 2.5 1.8 o977 12,472
89 2 1.4 }E;S 74 9,49
76 g 4 3 20,356 21,54
79 74 68 3 2.2 14,004 16,804
e i 1.4 g.6022 11.667

Ucnompays gammbie 1abm 1 moxio mogobparh TONMMHY CTEHKH TUIACTRIDA, KOTOpas
0BCCIEHT ero MIOTHOE TpHIIeranue MpH jchopManii 6e3 MEXaHHICCKOrO paspy mICHHA.

Ha puc. 4 npuBeJieH OTHH W3 TPapHKOB 3aBHCHMOCTH BC/TIMHHEL JaBICHHA JedopMarnuu ot
TOJINIHHEL MJACTHIPA, MO KOTOPHIM MOMKHO YCTAHOBHTE paboyee H paspymiarollee JIaBJICHHC B
CIyuae, ol pasMepsl IUIACTRIPA OTIIHYAIOTCH OT MPHBCASHHELX B Tabm. 1.

Ilpuseénnnle rpaduks MO3BO/LIOT, 3Hafs paspyllaromiee  JdBJICHHE,
MCXaHHYECKHH pa3pbiB CTCHOK ILIACTRIPA OMpPEAEIEHHOH TOIIIHHEL | obecnedHTE Cro paclIHpEeHHA

IpH YEA3aHHOM paﬁn'iam JABIICHHH.

npeAyNpeIaTh
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PacuéThl MOKA3LIBAIOT, YTO NPH MPABHIBHOM BHIGOpE COOTHOMIEHHS MEXKIY BHYTPEHHHM
auaMeTpoM obcaHoll TpYOL! M HAPYIKHBIM JHAMETPOM MIACTHIPA, MOKHO PACIIHPHTE MIACTLIPE JI0
IUTOTHOTO NpHAkaTHA K Tpy6e npu paboueM JapieHHH B IUIACTEIPE B Npefienax oT 7 mo 22 MI1a.

Takum o6pazoM, paboThl 110 YCTAHOBKE HEKOTOPBIX MIAcTHIPEH MOMXKHO BHINOIHHTE HACOCOM
HE 320/100, a apyrux nacocom 9MI'p. Opamako nenecoobpazHo MPOBOAMTH paﬁnm\ c
HCMOMb30BAaHHEM [[EMEHTHPOBOYHEIX ATPEraToB, CHabKEHHBIX MOIIHLIMH HacOCaMH. :

Femu pacuertHoe paGouee JaBicHME TNpPEBHINIaeT BO3MOKHOCTH HAacoca MOXKHO HECKOIBLKO
YMEHBIIATL TOJIIIHHY TUIACTHIPA C YYETOM €0 NPOYHOCTH, T.€. PaspyIIarOIlero AaB/ICHHs

B ciyuae ec/i Ha BHENIHION IOBEPXHOCTE IIACTHIPA Gy/IeT HAHOCHTBCS COCTAB SIOKCHAHOH
CMOIIEL, JUIA MTyqIIeH agresi W repMeTH3AIHK MOp, TPEIHH H CBUIIEH CKICHBAFOIIHM COCTABOM, TO
HAa HApY)KHOI MOBEPXHOCTH TJACTHIPA HEOOXOJMMO BBINOIHHTL NPOJOIBHBEIEC KaHABKH. -OTO
MO3BOHT YMEHEIIHTh HAPY'KHEIH JHAMETP NMIACTHIPA, COOTBETCTBEHHO YBEIHMHTH 3a30p MENHIY
naacTHIpeM M 0GcaiHOlN KOJMOHHOM, YTO 3aNIHTHT HAHCCEHHBIH COCTaB OT MCTHPAHMS NPH CITyCKe
NIacThIpd B CKBAXKHHY.

1.4-10"
13-10° - 1
1210’ e /
1.1-10° 2
110’ / B il
10° / ,-/
10° +— e

o
10° /
6 /

HMannerme, [la

_ﬂ’f‘r’

-] o8 O

5407 4
4-10°
0.002 0.0025 0.003 0.0035 0.004

TonmuHa cCTEHKH IacTeIpd. M

Puc. 4. 3apucumocTs paboyero 0 pa3pyuiaiiero JaBIcHHH OT TOMIHHE CTEHKH NIACTRIPS.
BuyTtpeHHuil auameTp niacThips 119 vv, napyxueii 127,125, 123 vm.
1 — paspymaronee faenenue; 2 — paboyee JaBinenue

Ha puc. 5 mokasaHa pacq€THas cXema [Uld ONpPEJACIICHHA pajHabHbIX Pa3MEpPOB KaHaBOK C
yYeTOM Toro, 4To obmuii nepuMeTp cextopa Pe*"" papen aByM neprmetpam masoro cexropa Pe, a
JUTHHA TICPMMETpA TI0CIIE BRINOJIHEHHA KAHABOK JO/DKHA PABHATHECH JIIMHE HAPYKHOH OKpPYKHOCTH
niacTLIpA Mocle AehopMauuu ¢ paguycom R.

3ajaBasch HeOOXOMMBIM 3a30pOM MEKIY IUIacTRIpeM H ofcagnoil TpyGoi, MOXKHO TOMYYHTE
tpebyemyio riryGuny kanasku (hy).

Mexons M3 NpoBeJEHHBIX pacuEéToOB 1A MOTYUECHHA 3aJaHHEIX FCOMCTPHYCCKHX MapaMeTpoB
MIAcTHIPA, HeoGXO0IHMO BHIIIOIHHTE pABHOMEPHO 1o nepumeTpy N kanasok riryGunoit hy:

by = LR - )
.
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P_- e

M 254

ol vi*
Puc. 5. PacugtHas cxeMa, HCIOIb3YEeMas [IPH H3rOTORISHUH TUIACTRIPS

KaHaBKH BRITONHAIOTCH MO Beei AIMHHE MITACTRIPA 34 HCEMFOUCHHCM HMHITHHIPHYCCKHX KOHI[ORB

gmuaHoi  200-300 MM, HeoOXOAHMMBIX 14 TEpMETH2AlMH IUIACTHIPA IIPH  pPacllHPEeHHH €ro

HUTKOCTBED.
B 1abn.2 npuBeAcHEI JAHHBIE 110 KOJIHYCCTBY M IIyDHHE KaHABOK B 3aBHCHMOCTH OT JHAMETpPA

.' TIAC THIPAL.

g

f_: Taba. 2. 3apHcHMOCTE KOJIHYESCTRA W TITYOHHE! KAHABOK OT Hapy:KHOTO JIHAMETPA TIACTHIpS

i | Blanysacdt St oo L 76 89 03 108 112 127 145
T'myfHia Kanaeki, hy, MM 7.9 8,25 9.9 10.4 92 9.6 11 12,6
KomecTRo KaHaRok, WT a6 6 ] (& 8 8 8 8

€ClIH MIacTRIPh 5}';1-::1‘ pacmiHpATECd ¢ MNOMONIERD  CIIENHANBHOTO laKepa

B B cmyuae,
' HEOOXOJHMOE BHYTpeHHee JABIICHHE B pPC3HHOMETAIIHYCCKOM DSIIEMEHTE MaKepa MOMKHO
OMpeJelHTE H3 BRIpAKCHHA
72 ’ 3 2
& !
—(d/2) P,

P =P "2 18, B E / ([(D/2)° +(d/2)] / [(D/2)
Te Sgon —paaMaTbHOE CMEIICHHE BHYTPCHHCH MOBECPXHOCTH SKCIUTYATAMOHHOM KOMOHHEL M

E - Moy:b ynpyroctd Matepuana 1py6, ITa; p — koadduuuent Ilyaccona
[IpH NpHKATHH NNACTHIPA K KONOHHE 3a CYET BHYTPCHHErO JIABICHHS MPOHCXOIUT
SKCIUTYATAIIHOHHOH KOJIOHHE M

pajHaibHOe CMemeHHe (CABHI) BHYTPEHHEH MNOBCPXHOCTH

HapyHON MOBEPXHOCTH NIACTRIPA.
TTosroMy obimee ypaBHeHHe CMEIEHHIT TOBEPXHOCTCH KOTIOHHBI H [TACTHIPS MOMKHO 3aIlHcaTh B BHJIC

SKU:JB | A | 1 | i3 |*’l}‘bn.ﬂ it |ﬂ'bmn i

MOBEPXHOCTH IJIACTBIPA,

IKHOA AR

rae Sy —pajHanbHOE CMCIICHHE Hapy>KHOH M, AS =
JOMOJIHATESIIEHOE PH.,I[HH.]'[EHGE CMEI[CHHE [—IdP\-’)KHﬂH T[DBG[)KHDETH HTBC-T'MPI moa ,E[L-HLTBHC".{
— NOMOIHHTEILHOE

KOHEYHOro KOHTAKTHOIO JaB/IcHHA MEHTY MIacTRIPEM H koonHo# Py, M, ASion
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pajHanbHOe CMEIMleHHEe BHYTPEHHEH MMOBEPXHOCTH KOJOHHEI MHOJ JCHCTBHEM xuﬂmmﬂ
KOHTAKTHOTO JIaBICHHS MEHIY NINAcTRIPEM H KoTMoHHO#H Py, M.

PagmanbHoe cMelleHHe BHYTpeHHEH IOBEPXHOCTH HKCIUTyaTallHOHHOH KOJIOHHEI MOMKHO
OTIPC/ICHTE H3 BRIpaKEHHA

Sror’|F[(Pax—Paa™)(d/2)/ E*[(D/ 2)*++(d/2)*+p] / [(D/ 2y —(d/2)’).

PasHOCTh MEKIY JaBIcHHAMH B IUlacThipe Py, H Py, paBHa KOHTaKTHOMY JaBlicHuto Py
MEK/TY 11aCTHIPEM H SKCIITy aTAIHOHHOM KOTOHHOIR.

IMocre mpHAKATHA MIACTHIPS, BHYTPCHEe AaBIcHHe cHEMacTed, T.e. Py =0, M yerpoiicteo
MOJAHHMAETCH Ha MOBEPXHOCTS,

Eomt |Swa” | >|Sw] . TO KOHTAKT MeiJIy MIACTHIDEM M SKCIUTyaTAUHOHHOH KOJIOHHOM
COXpaHHTCA MOCHIEC CHATHA BHYTPEHHETO JaBICHHS HA MIACTHIPE.

PaguanbHOE CMEIEHHE HAPYKHOM ITOBEPXHOCTH IUIACTRIPA MOMKHO ONPE/ICTHTE H3 BHIDAKEHHA

IS |= [0:(d/ 2)] / Eqn, M,

rjae E,;,—Moayns yupyroctd Mateprana nuacteips, Ia;
JonmonHuTeNbHOEe pajHalbHOE CMENIEHHE HAPYXKHOH NMOBEPXHOCTH IUIACTRIPA ONpEJcnscTes
H3 BEIpaKCHHA

|ASpy" [<2Py (d/2) (d/2—8,)" / E [(d/2)” —(d/2—8) ], .

Tjie O,— TOMIMHA CTEHKH IUIACTHIPA Tocie JdehopMaIHu.

PacueTsl MOKA3BIBAKOT, UTO pafHaIbHOTD CMEILEHHA ITTACTRIpA MPaAKTHYECKH HE MPOHCKOIHT.
HL‘JHIJJIIIHTEHLHD'S pagHalibHOS CMEIEHHE BH}’T‘}'.IL‘HI[Eﬁ MOBEPEHOCTH KOMOHHEI OIpeJe/IdeTCa
H3 BRIpaKCHHA

|ASor| = [Px(d/2) EJ*[(D/ 2)*+(d/2)*+p] / (D/ 2)"—(d/2)*, m.

[Mocne YCTAHOBKH TIMACTRIpA, T.€. TIOCJIC CHATHA BHYTPCHHETO [JaBICHHA BHYTpEHHAA
[IOBEPXHOCTE TIIIHGHJI}"HTH.HHGHHDﬁ KOJIOHHBI HE BOCCTAHOBHTCA OO0 IEPBOHAMANTEHOTO COCTOAHHA,
KOTOpOE OHa 3aHHMAalla. [0 KOHTaKTa C© INTACTRIpCM, Ha BCIHYHHY padHalbHOI'O IEpeMEMICHHA
ASor'-
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