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UCCINENOOBAHUE JUWHAMHUYECKHX XAPAKTEPUCTHUK
U HOJTOBEYHOCTU OBPATHBIX KJIAITAHOB THUINA 3KOP
MEXAHU3UWPOBAHHBIX KPENEW

B. ®. TOPBYHOB, J1. H. TPUHHUC, 3. T'. ®PAHK

B nocaenHue roabl B yroJbHOH NMPOMBIIIJIEHHOCTH B INHPOKHUX IPOMBIILI-
JEHHBLIX Macumrabax OCYHIeCTBJASEeTCS KOMILJIEKCHAsh MeXaHu3auusi pabor
B OYHCTHBIX 3a0051X C NMpUMeHeHHeM THAPO(UIHMPOBAHHBIX MeXaHH3HPOBaH-
HBIX Kpereil., OcOOeHHOCTSIMH THAPONPUBOAA MEeXaHM3HPOBAHHBIX Kpenel fB-
JISIIOTCSI: PUMeHeHHe B KayecTBe paboueil :KHAKOCTH BOJO-MACISHOH 3MYJIb-
CHH, BBICOKHEe 3HayeHHsi paboyux JaBJeHHIl, pa3BUBAaeMbiX B 3aMKHYTBHIX
rHApOCHCTEMAaX THApaBauueckux croek (mo 800 xe/cm?), Goabliasi NpoTH-
JKEHHOCTh THApaBJAHYecKHX KomMyHuKauuit (200-+250 x), pabota B 3arpss-
HEHHBIX YCJOBHUSIX, BbiCOKHe TpeOOBaHUS K HAAEKHOCTH M JOJrOBEUYHOCTH
9JEMEHTOB U CHCTEM B IieJJoM. B cBfI3u ¢ yKazaHHbIMU cledH()HYECKHMH OCO-
OEHHOCTSIMH THAPONPHBOJ MEXaHHU3HPOBAHHBIX Kpeled CYyIeCTBEHHO OTJ/IH-
'yaeTcsl MO CBOUM CXeMaM, KOHCTPYKTHBHBIM peLIeHHAM M 3KCIJIyaTalMOH-
HBIM NOKa3aTessiM OT THAPOCHCTEM APYTUX OTpacjell MalIMHOCTPOEHHS.

YuuTBIBas, 4TO, BO-TIEPBBIX, AOJTOBEUYHOCTb OTHAEJIbHBIX 3J1€MEHTOB THI-
pOCHCTEeM Kperneil BecbMa orpannueHa [l, 2], BO-BTOpBIX, BONPOCH AHHAMH-
KU THAPONPHBOAA MEeXaHH3UPOBAHHBIX Kpeleldl pacCMOTpPeHBl B JuTeparype
He0CTaTOYHO mosaHo [3], uesecoobpa3Ho H3yueHHe AHHAMHUYECKHX MpPOIEC-
COB, MPOTEKAIOUIUX B THAPOCTPOHKAX H MOJIOBEYHOCTH JeTaJjeill M Yy3J0B
{1,721

[lo mauHbiM 3aBonma-usrotoButenasi (3aBon «IIneBmatuka», r. JleHue-
rpaa) u psaa maxt Kys6acca, caMbiM HeJOJTOBEYHBIM 3J€MEHTOM THADO-
CHCTEM CTOeK siBJsieTcss obpaTHbiii kjaanaH dKOP.

B nacrosmeii pa6ore mpuBefeHbl pe3yJabTaThl KCIepUMEHTAJbHbIX HC-
CAeNOBaHUH NHHAMHUECKHX XapaKTEePUCTHK U BO3MOMKHOCTH YBeJHYEHHS
JIOTOBEYHOCTH YNpaBJsieMoro o6paTHOro pas3rpy304yHOro KJjamnaHa THIA
OKOP ¢ mapoBbiM 3aTBOpoM H maactMaccoBbiM (cmosa [1-68) cemsom.

DKCcnepHUMeHTal bHble HCCAeAOBaHMS NPOBOAWIHCL B Jab0OpaTOPHBIX
VCJIOBHSIX Ha CIeLlHaJbHOM CTeHJe, MO3BOJIUBIIEM H3MEHSTb NapaMeTphbl H
pexXuMbl pabOThl KjanaHa B LIHPOKOM JAuanasoHe U PerHCTPHPOBATh OCHOB-
Hble NPOLeCCHl, MPOTeKalollue B KJanaHe, B YCTAHOBUBLIHXCS H TMEPEXOAHbIX
pexumax. Ha puc. | npusenena npuHuunuaabHas cxema kiaanaia dKOP u
JlaTYHKOB, HEOOXOAUMBIX JJIsi PerucTpaliy NepexodHBIX NPOLecCOB B KJa-
naHe. Hasnauenne n npunnun pa6oThl KJaanaHa onucassl B paGore [1].

Il perucTpauuyu nepexoaHbIX NMPOIECCOB B KJanaHe NPUMEHSIHCh Clie-
JAyiouiHe naT4uku (puc. 1):

1. Tpu TeHsoMeTpuueckux natuuka aasnaeHust La, dp u ¢ ana usme-
peHusi naBaeHusi P4 B mosoctH A, COeIHHEHHONl C 3aMKHYTOH MOpPLIHEBOI
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NOJIOCTBIO BBICOKOTO [aBJI€HHsI THAPOCTOMKH, AaBjeHusi P B mosoctH [
canBa W paBiacHus Pce B momoctu C pas3rpy3kH CTOHKH COOTBETCTBEHHO.
2. MunykruBHbIl faTyuk | nepemeurenus x ynopa 6 kKiaanasa.

Puc. 1. IIpuHuunuaabuas cxemMa ooparuoro kinanana tana dKOP
¥ JIaTYHKOB JaBJIEHHIl, mepeMelleHHsl 3aTBOpa H BPalleHHs [IapHKa.

3. Jlatunk 2 CKOPOCTH ® BpalleHHs LIapuUKa KJjaraHa, BBINOJHEHHOTO
B BlJ€ KECTKOrO TOHKOTO CTepKHf, BIASHHOIO OJHHUM KOHIOM B IIapHK.
Ha apyrom KOHILe CTepKHSI CMOHTHPOBaHa Jierkasi BepTyIIKa, OTpaxKaollast
curHanabl GOTOMMIYJAbCHOTO CcTpoOOTaxoMeTpa, KOTOPBIi perucTpupoBa
CKOPOCTb BpallleHHsI BepPTYLIKH.

Perucrpauusi nepexoAHbIX NPOILECCOB OCYUIECTBJASANACH C TOMOIIbIO
wseriosoro ocuuanorpada H-105.

JKcrnepHMeHTaJbHble MCCAEJ0BaHHUS TOKa3aJH, 4YTo HauboJsee TsKeJbl-
Mil pexxumMamu paboThl KjaamnaHa, ¢ TOYKHM 3peHUsS AUHAMHYECKHX Harpysok
1 JIOJITOBEYHOCTH, SIBJISIIOTCS:

1. PexXum «pasrpyska» CTOHKH, KOTOPBIH 3aK/II04aeTCsi B OTKPbIBAHUU
KJjanaHa C INOMOIbIO TosKaTtesasi 3 NOA AelcTBUeM JaBJjeHHs Pc u ormo-
pOXKHeHHH 1noJoctH A CTOHKH.

2. Pexum «pacnop» CTOHKH, 3aKIIOYAIOUIUHACS B 3aMOJHEHHH KHIKO-
CTbIO W TIOBBIIIEHHH OaBJEHHUS 34MKHYTOH NOJOCTH A CTOHKH 10 JaBJEHHS
HaCTPOUKH MEepeJIMBHOrO KJiallaHa HaCOCHOH cTaHuuu. B kKoHue mukJiaa
«pacmop» - CMJIbl CTAaTHUECKOrOo JaBJeHHs, JeHCTBYyIOlllee Ha 3aTBOp,
VPaBHOBEIIMBAIOTCA, H NOJ JeHCTBHEM NPYKHUHBI 4 KJamaHa MPOHUCXOMHT €ro
3aKpbIBaHHUeE.

Pexum «pasrpyska» CONpPOBOXKAAETCS HHTEHCHUBHBIMH MPOJOJbHBIMH
KosebaHUsIMU NTOABMIKHON cHCTeMbl (ymop 6, mapuk 5 u ToJKaTeab 3) KJiaa-
nana U kKosnebGaHusiMu aaBiaeHuil P4 u Pc¢ B cucreme., Ha puc. 2 npuBenena
THIIHYHAS OCLHJJOrpaMMa TepexXOoIHbIX MPOLIeCCOB B KJaalaHe B MOMEHT OT-
KPbIBaHUS KJalaHa B peXuMe «pasrpyska». M3 ocuuiasorpaMmbl BUAHO, YTO
aMIJHTyAa X KoJebOaHuii ynmopa cocraBjasier B cpeirem 0,5 mam, amniauryaa
13MeHeHus1 naBaeHuss Py B nosoctu ctodku — 200 ke/cm?, npuuem 3abpoc
nasaenus: gocturaetr 509% ot HavasabHOro gasgeHus (320 xe/cm?), aMnauTyla
H3MCHEHHs JaBJeHHs Pc B NOJOCTH pasrpy3ku kKiaamaHa — 10 ke/cm?; ua-
cToTa KoJaebGaHuil cocrtaBaserT npubauszurenbHo 150 ey, 4TO COOTBETCTBYeT
CcoOCTBEHHOH YacToTe KoJeOaHHHl MOABUXKHONH CHCTEMBI.

BobicokouacToTHble KoJe6aHHsi 3aTBOpAa C 3HAYHTEJbHOH aMIIHTYHLOH
ABJAIOTCS OJHOI M3 MPHUYHMH M3HOCA CelJsa, Yopa W NPYXKHHBI KJamaHa, 4To
NOATBEPKAAETCA TeM, UTO BBIIEALINe U3 CTPOSl AeTastHu KJjarnaHa (1O JaH-
HbIM J1a00pPaTOPHLIX M IPOH3BOACTBEHHBIX HCHBITAHHH B 3TOM peXHuMe)
MMEIOT TPH3HAKH YCTAJOCTHOTO paspyLIEHHS.
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3abpocbl naBiaeHHsi P4 B IOJOCTH CTOHKH, IpOTeKalouine ¢ 6O0JbIIO¥
CKOPOCTbIO M BBICOKOH YacCTOTOH, BbI3bIBAIOT 3HAYHTeJNbHble yAapHble Ha-
IPY3KH TNOABHXKHBIX 3JE€MEHTOB U SIBJSIOTCS NPHYHHOH NpeXAeBpPeMeHHOro
BbIXOJa M3 CTPOS THOKHX PYKaBOB BBLICOKOrO JaBJjeHHs, OBICTPOrO H3HOCA
VIJIOTHEHHH y APYTHX 3JEeMEHTOB I'HAPOCHUCTeMbI [3] BCJIEACTBHE YCTaJsOCT-
HBIX pa3pylLIeHHH, 4TO TaK¥Ke IOATBEpXKIAaeTcsi NMPAKTHKON 3IKCIJIyaTalHu
FHAPOCTOEK M J1a6opaTOPHBIMHM HCIBITAHUSIMH KJjalaHa Ha JOJTOBEYHOCTb.
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Puc. 2. OcuuasorpamMmMa nepexo/HbIX IPOLECCOB B KjanmaHe B PeXHMe «pasrpyskar

B pexuMe «pacrop» CTOHKH, KpOMe NPOAOJIbHBIX KOJeGaHHH, BbISB/ICHbI
HHTEHCHBHBle KPYTH/bHbIe KoJeOaHusl apnKa, ynopa y NpyxKuHbl KamnaHa.
drtu KoJebaHus 00yCHOBJEHBI, BO-NIEPBLIX, M'MIPOAUHAMHYCCKHM JEHCTBHEM
CTPYH XKHIKOCTH, CONPOBOK/AAIOUIUMCsI CTPOTO MEePHOJUUECKHM CPBIBOM BHX-
peil Ha o6TeKaeMOM TeJse BpallleHHs M, CJI€0BaTe]bHO, BO3HHKHOBEHHEM
NepUOANYECKOH CHJbI, JeHCTBYIONleHl B TONEPEYHOM JBHKEHHIO IOTOKa
JUAKOCTH HanpasjeHuy [4], W, BO-BTOPBHIX, HaJHYHeM Y 3aTBOpa BTOPOH
CTeneHn CBOGOABI B HANpaBJeHHH, TEPIeHAHKYIsSPHOM OCH KjamaHa (ABH-
JKEHHIO T0TOKa), BCJEACTBHE 3HAUHUTEJbHOTO pajHaJbHOro 3a3opa MexXy
YIOPOM H KOPIYCOM KJallaHa.

JKcrepuMeHTaNnbHO Obljla BbIsiBJIeHAa 3aBHCHMOCTb CKOPOCTH BpalleHHs
@ IIapHKa OT OCHOBHBIX NapaMeTpoB cucreMbl. HaunGonbuiee BiusiHne Ha
CKOPOCTb BpalleHUs llapHKa OKa3blBaeT OO0BbEMHBI pacxox @ KHAKOCTH,
NMpoTeKalonleidl yepe3 KJamnaH, M XKECTKOCTb ¢ NPYXKHHBI ynopa (pHc. 3).
XapakTep 3aBUCUMOCTH CKOPOCTH @ OT OCHOBHBIX NapaMeTPOB CHCTEMBI CO-
raacyeTcst ¢ Teopuell OTPHIBHBIX TEUEHHI B MOTPaHHUYHOM cs1oe [5], uTo Ka-
YeCTBEHHO TOJATBEPIKAaeT NMPUPOAY BO3HHKHOBEHHSI KPYTUJBHBIX KOJeGaHHUIl
Hapuka kJaanaHa. BaxKHO OTMETHTb, YTO CKOPOCTb BpalleHHs IIapHKa 3Ha-
uyTesbHa (puc. 3) W MpU caMOM HeOJaronpUsATHOM COYETAHUU MapaMeTpoB
(B peaJbHOM JauMana3oHe HMX H3MeHeHHusi) pgocrurasna 6000 o6/muwn. Ilpu
CTOMb GOJBIIMX CKOPOCTSIX BpallleHHs lllapHKa COBMECTHO C YIOPOM H MpY-
KHUHOH KJanaHa INpU 3HAUHUTENbHBIX paJHaJbHBIX 3a30pax B COeJUHEHHUAX
BO3HHKAIOT 3HAUMUTEJbHble yJapHble Harpysku M CHJIBl TPEHHS, BbI3bIBAIO-
1lMe WHTEHCHBHBIII HM3HOC ceana (puc. 4, a), ynopa (puc. 4, 6) u Apyrux
JneraJjied KJanaHa.

HecnoxxHble KOHCTPpYKTHBHble H3MEHEHHS] KJalaHa, NpefoTBpallaiollne
OCHOBHbBIE€ NPHYMUHBI NPOJOJBHBIX U KPYTHJIbHBIX KOJeOaHUH, NO3BONHIH 3HA-
UMTEJbHO YMEHBIIHThb H3HOC JAeTasell KiaamaHa. Ha puc. 4 npuBemeHw
sororpadpun cenna (puc. 4, a) u ynopa (puc. 4, 6) KjaanaHa CepHIHOrO
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usrorosnenus (3aBoaom «IIHeBmartnka») y 3TH ke geranu (puc. 4, B u
4, r) KJlanaHa yCOBepLIEHCTBOBAHHOH KOHCTPYKLHH, CHAeJaHHble MOCKe
HCIBITAHHH Ha [OJIrOBEYHOCTb B JaGOpaTOPHBIX YCJIOBHSIX, MaKCHMAaJbHO
NPUOJHKEHHBIX K PeasbHbIM, NMPH OJHHAKO-
BLIX YCJOBHUAX H AJHTEJbHOCTH HCIbITAHUN
0 MOJHOMY LHKJIY paboThl KjamaHa.
IIponsBoACTBeHHbIE  HMCHOBITAHHS — Ha
waxrte «[loabicaesckasa-1» Kysbacca ce-
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Puc. 3. 3aBHCHMOCTb CKOPOCTH BpailleHKd H T) VIOP YCOBepLIEHCTBOBAMH-
mapHKa KJamaHa OT PacXoja »KHJIKOCTH, Npo- HOHl KOHCTPYKUHMHM kJaanaua, M-
TeKawolel uvepe3 KJiamnaH, B peXHMe «pac- NLITAHHST TPOBOJMJECD B O
1Op» U XKECTKOCTH IPYXKHHBLI 3aTBOpPA KOBBIX YCJOBHSX

pun kaananoB THna JDKOP ycosepumieHCTBOBAHHOH KOHCTPYKIHH, HU3-
roToBJEeHHEIX B Jabopatopun rurpoaBromatuku TIIM noxasaam, uto cpox
X CAYXKObI 110 CPaBHEHHIO € JAOJTOBEUHOCTHIO KJ/JIalnawoB CEPHHHOrO H3rO-
TOBJIeHHsT yBeanuusacs GoJsee, ueM B 8 pas. :
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