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bapaGan 1151 HAMOTKM KaHaTa MEXaHU3Ma MOJbeMa Ipy3a KpaHa, Coep Kaliii yCTaHOBJICH-
HBIY HA IPUBOJHOM BaJly ¥ COEAMHEHHBIN C HUM C TIOMOIIBIO IIMOHKH LWIMHAPHYECKUA OapabaH
C Hape3HOU MOBEPXHOCTBIO U C YCTPOMCTBOM I KPEIUICHUS KOHIA KaHaTa, OTJIMYaIoLIuiics
TeM, 4To 6apabaH COCTOUT U3 BHYTPEHHETO, K KOTOPOMY KPEIMTCSl KOHEI| KaHaTa, U Hapy>KHOTO
6apabaHoOB, Ha IPOTUBOIOJIOKHON YCTPOMCTBY KpEIJIeH!sI KOHIIa KaHaTa KpaiiHel Hape3HOM Ka-
HaBKEe MMOBEPXHOCTH BHYTpEHHEro OapabaHa B MPUKPEIUICHHBIX K TOPILY BHYTpEeHHEro OapabaHa
LUJIUHIPUYECKUX HAIIPABJIAIOIIUX YCTAHOBIICH PaJHAIIbHBIN IUTYHXKEDP ¢ YIIOPHOM LMWIMHApUYE-
CKOH IPYXKUHOU CXKATUsA U CKOCOM Ha BHYTPEHHEM KOHIE, B KOTOPBIM YIIUPAECTCS YCTaHOBIICH-
HBII B [WIMHAPUYECKUX HAIIPABJIAIOIINX NEPICHIUKYIIIPHO TOPLY OCEBOH ILIIYHXKEP CO CKOCOM,
COIIPSKEHHBIM CO CKOCOM PaJHMaJIBHOIO IUTYHXKEPA, COCJAUHEHHOIO LIAPHUPHO € 3aKPEILUICHHBIM
[IAPHUPHO HA TOPLE BHYTPEHHEro OapabaHa ¢ MOMOIIBI0 KPOHIITEHHA KOPOMBICIOM, ITPOTUBO-
IIOJIO’KHBIM KOHELl KOTOPOI'O BBIIIOJIHEH B BUJIE BUWIKH, IIAPHUPHO KPEIBIIECHCS K CTYIIHULIE YCTaHOB-
JICHHOTO Ha Bajly ¢ IOMOILUBIO IIOJBHYKHOIO IUIALIEBOIO COCAUHEHUS JMCKA, COINPATaOLIErocs
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C TOpPLOM BHYTpeHHero Oapa®aHa C MOMOUIbIO YCTAHOBJIEHHBIX B NPHUKPEIJICHHBIX K TOPILY
BHYTpEHHETo 0apabaHa IMIMHAPUYECKUX HAMPABISIOMINX HMIMHIPUYECKUX MPYKUH CHKATHS U
MMEIOIIEro Ha OOpalIeHHOW K BHYTpeHHeMY OapalbaHy CTOpOHE CONPSKEHHOU ¢ 000/10M JHcKa
KOJIbIIEBOW TOBEPXHOCTU V-00pa3HbIe MEJKHE 3yObsi, C BO3MOKHOCTBIO CONPSDKEHUS C aHAIOTHY-
HBIMH 3yObSIMU KOJIBLIEBOTO MEPEXOTHUKA, KPETISIIErocs ¢ HOMOIIHI0 BUHTOB K TOPILY HApy>KHOTO
OapabaHa, ¢ Hape3HOW IMIMHIPUYECKON MOBEPXHOCTHIO JJISI BUTKOB KaHAaTa C HAlpaBlICHHEM,
IIPOTHBOIIOJIOKHBIM BHYTpEHHEMY OapalaHy, U C 3aKpEIJICHHBIM HAa HEM C MOMOIIbIO BUHTOB
TOPLIOM BHEIIHETO OapabaHa, mpuyeM BHEIIHUN 6apabaH yCTaHOBJIEH HA MIPUBOJAHOM Bay C IO-
MOIIBIO0 MOJIIMITHUKOB U IO BCEH JUIMHE MO 00pa3yroleil ero moBepXHOCTH UMEET HIEb C 3a-
KPYIJICHHBIMU KpasiMH, a JIMCK HMEeT OTBEpCTUs Uisi yHoOCTBa MOHTaXa KOpPOMBICHIA K
KPOHIITEWHY M YCTAaHOBKU OCEBOTO ILTYH)KEPa B MJIMHAPUYECKUE HAMIPABIISIOLIHE.
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[Tone3nas MojeNb OTHOCUTCS K YCTPOMCTBAM B BUjE OapabaHa Jjs HAMOTKH KaHaTa, KOTO-
pBI€ CIIyXKaT AJIsl aKKyMYJIMPOBAHMS KaHaTa y TPY30IO0bEMHBIX KPAaHOB U TATOBBIX JIEOEIOK U
SBJISIIOTCSI COCTABHOM YacThI0 MEXaHU3Ma MOAbeMa Ipy3a KPaHOB U YaCThIO TATOBBIX JIEOEIOK.

bapabaHbl BBITYCKAIOT JJIsl MHOTOCJIOWHOW M OJTHOCJIOWHOW HaBMBOK KaHata [1]. bapabaHbl
JUIs. MHOTOCJIOMHO# HAaBUBKU MPUMEHSIOT TOJBKO IMPU OYEHb OOJBIION UIMHE HAaBUBAEMOI'O Ka-
HaTa M JITKUX PEXHMax padOThl. DTO BBI3BAHO TEM, YTO NMPH MHOTOCIONHON HaBHBKE KaHaTa
NEPBBINA CJION JIOKUTCS 110 BUHTOBOW JMHMM. Kaxkaplii Mocaeayrouuii ol UMEeT NMPOTHUBOIIO-
JIOXKHOE HAaIlpaBJIeHHUE HaBUBKU. [IpH 3TOM Kak[plii BUTOK BEPXHETO CJIOS HABUBKM IEpEceKaeT
BUTOK paHee yJIO)KEHHOT'O CJIOs, YTO BbI3bIBAET 00OpAa30BaHME BBIMYKJIOCTH B 3TOM MecTe. B Huxk-
HEM CJI0o€ KaHaTa BO3SHMKAIOT BHICOKHE KOHTAKTHbBIC HANPSDKEHUS HE TOJIBKO OT PacTATHBAIOIIUX
CHJI, HO U OT JaBJICHMS BBIIIEPACIIOIOKEHHBIX cl0eB. Kpome Toro, nmpu HaMaThIBaHUU KaHaTa
MPOUCXOIUT TPEHUE MEXKY COCEJHUMHU BUTKaMU. Bce 3TO BbI3bIBaET MOBBIIICHHBIN U3HOC KaHa-
Ta M CYyLIECTBEHHO COKPAIIAET CPOK €TI0 CIIY>KOBI.

W3Becten GapabaH Hape3HOW JUis OJHOCIONHON HAaBUBKHM KaHata [2], coaepkaiiui ycra-
HOBJICHHBII Ha MPUBOJHOM Bajly U COSAMHEHHBIN C HUM C ITOMOIIbIO IITOHKU HMWJIMHAP C 3aKpe-
IUIGHHBIM y OJIHOTO M3 €ro TOPLOB KOHIIOM KaHaTa, a TakKe Hape3aHHbIe Ha IMIJIMHAPHYECKOM
noBepxXHOCTH OapabaHa 1Mo BUHTOBOW JIMHUM KaHaBkH. lllar Hape3ku kaHaBOK Ha 2...3 MM 00Jb-
e JuameTpa KaHarta, a AMaMeTp LWIMHAPUYECKOW MOBEpXHOCTH OapabaHa B 3aBUCHMMOCTU OT
ycioBui paboTel noipkeH ObITh He MeHee 20...35 nuamerpoB kaHaTa. OAHAKO MPU HAMOTKE Ha
Takoil 6apabaH JOCTaTOYHO JUIMHHOTO KaHaTa rabapuThl U, B MEPBYIO ouepelib, JJuHa OapabaHa
BO3pAcTalOT, B pe3yJbTaTe Yero yBeIMUUBaeTCsA N3ruodaronmii 6apaban MOMEHT U TpedyeTcs J10-
MIOJIHUTEIbHOE YBEJIIMYEHUE TOJIIMHBI €r0 CTEHOK. B psne ciydaeB mo TpeOGoBaHHUSIM TEXHOJO-
ruu, 0€30MacCHOCTH, 3CTETUKH U T.JI. TabapuTHBIE pa3Mephl Y3JI0B M CAMHMX MallliH OTpaHUYEHBI,
YTO CY)KaeT 00JIaCTh U BO3MOXXHOCTH UX IPUMEHEHUS.

3amaua, KOTOPYIO pellaeT Moje3Has MOJelb, 3aKII04aeTCcs B YMEHBIICHUU UIMHBI OapabaHa
npu o0ecrieyeHn! 3aJaHHOM JUIMHBI HAMAThIBAEMOT'0 Ha HETO KaHaTa.

[ToctaBieHHas 3ajada pemaercs ¢ MoMollbio OapabaHa A HAMOTKM KaHAaTa MEXaHU3Ma
noJbeMa Ipy3a KpaHa, COAEp)Kallero yCTaHOBJIEHHBIM Ha MPUBOJHOM Bally U COEAMHEHHBIN C
HUM C MOMOIIBIO ITOHKY IWIMHApUYECKHd OapabaH ¢ Hape3HOM MOBEPXHOCTHIO U C YCTPOUCT-
BOM JUIsI KpEIUIEHHs KOHIA KaHaTa, OTJIMYAIOIIErocs TeM, 4To OapabaH COCTOUT U3 BHYTPEHHETO,
K KOTOPOMY KPENUTCs KOHEI| KaHaTa, ¥ Hapy>KHOTO OapabaHOB, HA MPOTUBOIIOJIOKHONW YCTPOii-
CTBY KpEIUIEHHUS KOHIIAa KaHaTa KpaiHel Hape3HON KaHaBKe MOBEPXHOCTH BHYTpPEHHero Oapaba-
Ha B NPUKPEIUICHHBIX K TOpPLY BHYTpeHHero OapabaHa LMIMHIPUYECKHX HAalpaBISIONIUX
YCTaHOBJICH PaJUaIbHBIN IIIYH)XXep C YHOPHOW LMJIMHAPUYECKOH MPYKUHOM CHKATHUS M CKOCOM
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Ha BHYTPEHHEM KOHIIE, B KOTOPBIH yIIUPAETCs YCTAaHOBJICHHBIN B IMIMHIPUYECKUX HAIPaBIISIO-
IIMX TEePHEHIUKYIIPHO TOPILY OCEBOM ITYH)XKEP CO CKOCOM, CONPSDKEHHBIM CO CKOCOM PaJHalib-
HOTO TUTyHXepa, COeIMHEHHOT0 MApHUPHO C 3aKPEIJICHHBIM MIAPHUPHO HA TOPLIE BHYTPEHHETO
O6apabaHa c TOMOIIBIO KPOHIITEIHA KOPOMBICIIOM, ITPOTUBOIIOJIOKHBIA KOHEI] KOTOPOTO BBITION-
HEH B BHJIC BWJIKH, IIAPHUPHO KPEISIIEHCS K CTYNHIE YCTAHOBJICHHOTO Ha BaJly C MOMOIIBIO
MOJIBUKHOTO HITUIIEBOTO COCTMHEHHUS JIUCKA, COMPATAIOIIErocsi ¢ TOPLIOM BHYTpeHHEro 6apaba-
Ha C MOMOIIIO YCTAHOBJICHHBIX B MPUKPEIJICHHBIX K TOPIly BHYTpEeHHero OapabaHa IMIUHAPH-
YECKUX HANPABJIOMINX IMIMHAPUYECKUX NMPYXKUH CXKATUA U MMEIOLIEro Ha oOpalieHHOH K
BHYTpeHHeMY OapabaHy CTOpOHE CONPSIKEHHOM ¢ 00070M IHCKa KOJBIEBON MOBEPXHOCTH V-
oOpa3Hble MeNKUe 3y0bsi, C BO3SMOXXHOCTBIO CONPSDKEHHS C aHATOTMYHBIMH 3yObsIMH KOJIBIIEBOTO
NEepPEeX0JHUKA, KPEISIIErocs ¢ MOMOIIbI0O BUHTOB K TOPIly HapyXHoOro 0apabaHa, ¢ Hape3HOU
WIMHPUYECKON MOBEPXHOCTHIO Ui BUTKOB KaHAaTa C HalpaBiICHUEM, MPOTHUBOIOJIOKHBIM
BHYTpeHHeMY OapabaHy, U ¢ 3aKPEIUICHHBIM Ha HEM C MTOMOIIbI0O BUHTOB TOPLIOM BHEIIHETO
Oapabana, mpuueM BHEIIHUI OapabaH yCTaHOBJIEH Ha MPUBOJHOM Bajly C IOMOIIBIO OIIINITHH-
KOB U I10 BCEH JUIMHE MO 00pa3yroleil ero moBEpXHOCTH UMEET LIeJb C 3aKPYIJICHHBIMU KpasiMH,
a JIMCK UMeeT OTBEPCTHUs JJIsl yI00CTBAa MOHTaXa KOPOMBICIIA K KPOHIUTEHHY U YCTAaHOBKH OCe-
BOT'0 IUTYH)KEPa B LMJIMHPUYECKHUE HAPaBIISIOLIHE.

Ha ¢ur. 1 npencraBnen paspe3 GppoHTanbHOMN mpoekuun OapabaHa, Ha ¢ur. 2 npeacTaBicH
paszpe3 A-A panuanbHOTO IUTYH)KEpa ¢ IPYKUHOM; Ha ¢ur. 3 npencTtasieH BUI B kopoMbicia; Ha
¢ur. 4 npencrasien npopuibHelid pazpe3 C-C Gapabana; Ha ¢ur. S npencrasineH paspes D-D
COIPSDKEHHBIX KOJIBIEBBIX MOBEPXHOCTEH 00012 AUCKA U MepeXoAHUKa ¢ V-00pa3HBIMU MEJKH-
MU 3yObsIMH.

bapaban a1 HaMOTKH KaHaTa MeXaHH3Ma MObeMa Ipy3a KpaHa COJIEP>KUT YCTAaHOBJICHHBIH
Ha MPUBOJIHOM Bajly 1 M COeIMHEHHBIM C HUM C MIOMOUIbIO ITOHKH 2 BHYTPEHHUI LIUIUHIpUYe-
ckuil 6apabaH 3 ¢ Hape3HOU MOBEPXHOCTHIO M C YCTPOMCTBOM JUIsl KpeIJieHHsl KOHIIa KaHata 4.
Ha npoTHBOMONOXKHON yCTPOWCTBY KpeIUleHUs KOHIa KaHaTa 4 KpaiiHell Hape3HOW KaHaBKe
BHYTPEHHETO IWINHApPUYECKOro O0apadana 3 B MPUKPEIJICHHBIX K €ro TOPIY LMIMHIPHYECKUX
HaNPaBJSIOMKX 5 YCTaHOBJIEH paJlalbHbIN IUIYHXKEp 6 ¢ YIIOPHOH LUIUHAPHUYECKON MPYKUHON
CXKaTUsl / M CKOCOM Ha BHYTPEHHEM KOHIIE MOJ YIiIoM 45°, CAMMETPHUYHBIM IUIOCKOCTH, MOXO0-
JiiIIelt uepe3 och paJnalibHOTO ITyH)Xepa 6 mapasienbHo ocu 6apabaHa 3, B KOTOPBIH yIHpaeT-
Csl YCTQHOBJICHHBIH B LWJIMHIPUYECKUX HANPABIAIOMIMX 8 MEpHeHIUKYISIPHO TOPIy OCEBOU
IUTYHKEp 9 CO CKOCOM MoJ1 YriioM 45°, CONpsHKEHHBIM CO CKOCOM PaiMabHOTO IUTyHXkepa 6, co-
€IMHEHHBII IIapHUPHO C 3aKpPEIUIEHHBIM IIAPHUPHO Ha TOpIE BHYTpeHHero Oapabana 3 ¢ mo-
Mouipio KpoHmrelHa 10 xopomsbiciom 11, IpOTHBOMOJIOKHBIA KOHEI] KOTOPOTO BBIMOJIHEH B
Bujie BUIKK 12, mapHUpHO Kpemsiieics K CTYNMIE YCTAaHOBJICHHOTO Ha Baly 1 ¢ MOMOILBIO
MOJIBUKHOTO IIUTMIIEBOTO COEAMHEHMs Jucka 13, compsraromerocst ¢ TOpuoM BHYTPEHHEro 0Oa-
pabaHa 3 ¢ MOMOILBIO YCTAaHOBJIECHHBIX B MPUKPEIJICHHBIX K TOPIly BHyTpeHHero Oapabana 3 1u-
JUHIPUYECKUX HaNpaBomuX 14 HUIMHAPUYECKUX MPYXKHUH cxaTtud 15 M HUMerolero Ha
oOpallleHHOH K BHyTpeHHeMY O0apabaHy 3 CTOpOHE COMPSKEHHOM ¢ 00070M nucka 13 KonbieBoi
noBepxHocTH V-00pa3Hbie Menkue 3yObs 16 [2], ¢ BO3MOXHOCTBIO CONPSDKEHHS ¢ aHAIOTUYHBI-
MU 3yObsiMu 17 xosbLieBoro nepexofHuka 18, kpensierocs ¢ momouibo BUHTOB 19 k Topily Ha-
pyxHoro Oapabana 20 ¢ Hape3HOH NUMIMHIPUYECKON MOBEPXHOCTHIO AJIi BUTKOB KaHaTa ¢
HafpaBJIeHUEM, MMPOTHBOIOJIOKHBIM BHYTpeHHeMY OapabaHy 3, M C 3aKpEIUICHHBIM Ha HEM C
MIOMOILbI0 BUHTOB 21 TOp1ioM BHelHero 6apabana 22, npudyeM BHewHuil 6apaban 20 yctaHOB-
JIeH Ha NMPUBOJHOM BaJly C MOMOIBIO NOJIIMIHUKOB 22, 23 1 1O BCeil JuinHe 1o oOpa3zyrouiei
ero MOBEPXHOCTH UMEET 11eNb 24 ¢ 3aKpyIJIEHHBIMU KpasMH, a Tuck 13 umeet otBepcTHst 25 s
ynoOcTBa MOHTa)ka KopoMmbicia 11 k kponmreiiny 10 u yctaHoBKH oceBoro 9 miyHxepa B -
JUHIpUYECKHE Hampasisomue 8.

bapaban 111 HAMOTKM KaHaTa paboTaeT CIeIyoluM 00pazoMm.

[Tpu HaMoTKe KaHaTa Ha OapabaH BO BpeMs MOAbeMa I'py3a YCTAHOBJIEHHBIN Ha MPUBOJIHOM
Bajly 1 ¥ coelMHEHHBII C HUM C ITOMOIIBIO IMOHKK 2 BHYTPEHHUHN MIUHAPUYecKuil 6apaban 3
C Hape3HO! MOBEPXHOCTHIO U C YCTPONCTBOM ISl KPETIJICHHs KOHIIa KaHaTa 4 HaMaThIBAeT uepes
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1e7b 24 HENOABM)KHOTO BHEIIHETO IIMIHHApHYecKoro 6apadana 20 kaHaT 10 KpaiiHel Hape3HOM
KaHaBKU Ha MPOTUBOIIOJIIOKHOM YCTPOHCTBY KperyieHUs KOHIa KaHaTa 4 CTOpOHE BHYTPEHHEIO
WINHApUYecKoro OapabaHa 3, e KaHAT YTAIlNIMBACT YCTAHOBJICHHBIM B NMPUKPEIJICHHBIX K
TOPIly BHYTPEHHETO LIIMHIAPHYECKOro OapabaHa 3 HMIMHIPHYECKUX HAIPABISIOIUX S paudab-
HBIN TUTyH)XXep 6, CxKUMas YIIOPHYIO IUIUHAPHUYECKYIO MIPYKUHY CKaTHsl 7, CKOC Ha BHYTPEHHEM
KOHIIE KOTOPOTO BO3JICHCTBYET Ha CKOC YCTAHOBJICHHOTO B LMJIMHAPUYECKUX HAMPABIAIONINX 8
NEPIIEHAUKYIISIPHO TOPILY OCEBOTO IUTYH)Kepa 9, mepemMeras ero B CTOpOHY CO€AMHEHHOTO ¢ HUM
[IAPHUPHO M 3aKPEIUIEHHOTO IAPHUPHO Ha TOpLE BHYTpeHHEro O6apabaHa 3 ¢ MOMOIIbIO KPOH-
mreitHa 10 xopombicia 11. [TpoTUBOMONIOXKHBINA KOHEN KOopoMmbicia 11, BHIIOTHEHHBIN B BHJIE
BIWIKHU 12, IapHUPHO KPETSAILINIicS K CTYHIIE YCTAaHOBJIEHHOTO Ha Baly 1 ¢ MOMOIIBIO MOJIBUK-
HOTO NUIMIIEBOTO COEAMHEHUs Jucka 13, ckumasi yCTaHOBJICHHBIE B MPUKPEIICHHBIX K TOPILY
BHYTpeHHEero OapaGaHa 3 IMIMHAPHUYECKUX HAMpaBAlOMKX 14 munuHApuyecKue Npy>KUHBI
cxarus 15, nepementaer nuck 13 mo munam B CTOPOHY yCTPOMCTBA Ui KpeIJIEHUs KOHIA
KaHata 4, CMbIKasi UIMEIOIIMecs Ha OOPalIeHHOW K BHYTpeHHEMY OapabaHy 3 CTOpPOHE CONPSIKEH-
HOH ¢ 000/10M Jucka 13 kombiieBoi moBepxHOCTH V-00pa3Hble Meskue 3yObsi 16 ¢ aHamoru4HbI-
MU 3yObsiMu 17 KOJIBIIEBOTO NEpexoaHUKa 18, mpuBos BO BpallleHue COBMECTHO C BHYTPEHHUM
HWIMHAPUYECKUM OapabaHoM 3 HaXOAAIIMICS paHee HEMOJBMKHO BHEIIHUHN IMIMHIPUYECKUN
6apaban 20, o Hape3HOW LMIMHIPUYECKON MOBEPXHOCTHU I BUTKOB KaHaTa C HaIPaBJICHHUEM,
IIPOTHBOIIOJIOKHBIM BHYTpeHHeMY OapabaHy 3, KOTOpOro KaHaT HaMaTbIBAaeTCsi B OOpaTHOM
IpebIIYyIEMy OCEBOM HAIPaBICHUHU JI0 BBICIIEH TOUKU Moabema rpysa. [Ipu omyckanuu rpysa
KaHaT CMaTBIBAETCs C MOBEPXHOCTH BHEILHETO LMIMHApUYeckoro 6apabdana 20 1o ocBoOoxae-
HUS KaHAaTOM paJHalIbHOTO IUTYH)Kepa 6 Ha BHyTpeHHeM Oapabane 3. Ilon aelicTBueM npyxuH 7
u 15 mexanusm GapabGana Bo3BpallaeTcsi B IEPBOHAYAIBHOE MOJIOXKEHHE, V- 00pa3Hble MeJKHe
3yObst 16 1 17 pa3MbIKalOTCs M BHEIIHUN HMIMHApUYecKkuid 0apaban 20 cTaHOBUTCS HETIOABUXK-
HBIM, a 4epe3 ero Iieiab 24 KaHaT Jajee CMaThIBAeTCS C Hape3HOW MOBEPXHOCTH BHYTPEHHETO
6apabana 3 /10 MOJIHOTO OIyCKaHUSA Ipy3a.
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HarmoHanbHbIM IEHTP UHTEIEKTYalIbHON COOCTBEHHOCTH.
220034, r. Munck, yin. Kosnosa, 20.



