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3ATIOPHO-PETYJIMPYIIEE YCTPOMCTBO JJI5I HATTOPHBIX
TPYBOIIPOBOJOB BOJILIIOTO TUAMETPA

K. HlajinuTeHoB
Kazaxckuii nammonanbubii UTY um. K.M. Carnaesa, r.Anmartsl, Kazaxcran

OnguuM u3 BakHeWIMX (paKTOPOB MOBBIMICHUS d(PHEKTUBHOCTH MeIuopauun (pocra
MPOU3BOIUTENBHOCTH TPY/Ia, PAIIMOHATBHOTO MCTIOIB30BAaHNS BOJHBIX U 3€MENbHBIX pecyp-
COB) SIBJISIETCS CO3/IaHME U BHEAPECHHE HOBBIX TEXHMUYECKUX PELICHUWA U TEXHOJIOIMM MeXxa-
HU3UPOBAHHOTO M aBTOMATH3UPOBAHHOTO OpOIIEHUS. DTUM M OOBACHSAETCS Bce Oojee HIu-
POKOE IPUMEHEHHME 3aKPBITHIX OPOCUTENBHBIX CHCTEM B MEJIMOPATHBHOM CTPOUTENIBCTBE,
001a1al0IIKX PAJIOM HEOCTIOPUMBIX MPEUMYILIECTB ME€PE] OTKPHITHIMU CUCTEMAMH.

ITokazaTenu 3aKpbITOM OpPOCHUTENIBHOW CETH BO MHOI'OM OIPEAEHSIOTCA 3alopHO-
perynupyloliei apMarypoii, ycraHapIuBaeMoi Ha TpyOOIIpOBOAax CETH.

Jlns ynpaBiieHHs BOAOPACIPEACICHUEM Ha 3aKPBITOM CETH B HACTOSIIIEE BPEMS B Ka-
YEeCTBE 3alOPHON M PETYNHPYIOLIEH apMaTyphbl MUPOKO HUCHOJIB3YIOTCS Pa3IUYHbIE THIIBI
3aIBUKEK U TIOBOPOTHBIE AUCKOBBIE 3aTBOPbI. OT HAJIE)KHOM padOTHI 3TUX YCTPOUTCB B 3Ha-
YUTEJIBbHON MEpEe 3aBUCUT OTJa4a OPOLIAEMBIX IOJIEH € 3aKPBITOM CETHIO M B KOHEYHOM UTO-
re, ce0eCTOMMOCTh CEJIbCKOXO03MCTBEHHON MPOAYKIIMH.

[IpakTrka SKCIUTyaTaluy 3aJBMKEK W TMOBOPOTHBIX 3aTBOPOB, YCTAHOBJICHHBIX Ha
TpyOONPOIOBAX 3aKBITOM CETH, MOKA3bIBAET MX HEHAJEXKHYIO0 pabory. B ycioBusx paboTs
3aKpBITOM CETHM WX YIUIOTHEHHUS 3a0MBAIOTCS Pa3IMYHBIMA MEXaHWYECKHMH IMPHMECIMHU
(HaHOCHI, MJIABHUKH), TONAAIOMIUMHI B TPYOOIPOBO], BMECTE C OPOCUTENBHOM BOOM. 3a-
JBWDKKH 11T OonbImux auamMeTpoB ([>500MM) MeTanmoeMKu, UMEIOT CI0KHYIO KOHCTPYK-
LIMIO U BBICOKYIO CTOMMOCTh. BeClieIcTBHE 3HAUNTENBHBIX YCHIIMKA U YIIPABJIEHHUS 3a1op-
HBIM JIEMEHTOM, 33JBM)KKH CHA0XKAIOTCS HIIEKTPOIPUBOIOM. JTO MPEAYCMATPUBACT IJIEK-
TpUPUKALMIO OPOCUTENBHOU CUCTEMBI, YTO IPUBOANT K €€ YIOPOKAHUIO.

[TpumeHeHmne 3aJBMXKEK M MOBOPOTHBIX 3aTTBOPOB OOJBIIOTO AUAMETpPa JUIsl OPOCH-
TEJIBHBIX TPYOOIIPOBOAOB, HAPSIY C BBILIE YKA3aHHBIMU HEIOCTATKaMH, OTPaHUYEHO UX Jie-
(UIUTHOCTHIO U TEXHOJIOTHIECKIMH 3aTPYJHCHUSIMA ITPU MOHTAXKE.

C cBsi3U C U3JTOKEHHBIM, pa3paboTKa 3alOpHON U perynupyromie apmMarypsl obJer-
YEeHHOro THMa, o0ecleyuBarolell HaJIeKHYI0 padoTy, TpeOyroueil MeHbIle YCHIMH JUis
yOpaBJI€HUs, IPOCTON B U3rOTOBJICHUM W NPEIHA3HAYEHHOMN CIELHANbHO JJISl 3aKPBITHIX
OPOCHUTEJIbHBIX CUCTEM, SIBJISICTCS aKTyaJlbHOM 3aJauei.

[Ipennaraercs pa3paboTaHHOE 3aTIOPHO-PETYIUPYIOLIEE YCTPONCTBO, TJ€ UCIIONIBb3YET-
Csl HOBBIM THII 3aTBOpPA, OCHOBAHHBIM Ha ruOkom anemente (puc. 1). OHo BKitoyaeT B cels
BXOJHOW M BBIXOJHOM NMaTpyOKH, HMJIMHIPUYECKHH KOPITYC, 3allOPHBII OpraH, MeXaHu3M
yhpasiieHus 3aTBopoM. Ha TpyGonpoBoze ycTpoiCTBO yCTaHaBIMBAIOT C MOMOIIbIO (hiiaH-
IIEBOTO COE/TMHEHUS.

Pabounii opran npeacrapiseT coboil 3arayleHHbIH ¢ OTHOTO TOpLA MIHHAPUIESCKHMA
natpy0Ook, mo 60koBo# nepPopupoBaHHON MOBEPXHOCTU KOTOPOTO MEPEKATHIBACTCS 3aMop-
HOM 3JIEMEHT, BBINOJIHEHHBIM U3 TMOKOMN JEHTHI, HATSHYTOM Ha BaJKHU U POJIUKH, KOTOPbIE
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YCTaHOBJICHBI HA KECTKO COCIMHEHHBIX MEXKIy cOO00U KOJbIle U 00oiimMe. CucTemMa BAIKOB U
POJIMKOB TIPH TIOMOIIIM KPUBOIIIUIIA YCTaHABIMBAETCSA Ha ocH. [lepdoparimoHHbie OTBEPCTUS
& 5 ;
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Pucynok 1 - 3anopHo-perynupyrouiee ycTporucTBoO:
1 - ock, 2,8 - BXO/IHOH 1 BBIXOIHOM MaTpyOKH, 3 - KPUBOILIUI, 4 - IMIIMHAPUIECKUI KOPITYC,
5 - 3amopHbIN opraH, 6 - JeHTa 3arnopHas, 7 - HUINHIPUIECKUNA MaTpyook, 9 - komsbIo, 10 -
JeHTa HaTsDKHas, 11 - HaTsbkHOE yeTpolcTBo, 12 - Banku, 13 - o6oiima, 14 - 3amopHbIif d1e-
MEHT, 15 - ponuku, 16 - MeEXaHU3M IO yNIPaBIECHUIO 3aTBOPOM

IENeBUIHON (HOPMBI yCTpaWBalOTCs IO BCell OOKOBOM IMOBEXHOCTH MaTpyOka Ha Jyre
okpyxnoctu 340°. TuOKue JNEHTHI COCTOAT M3 JBYX 4YacTel — 3alOpHON M HATSKHOM. I1o-
CJICITHSIS BBIMOJTHEHA M3 JIBYX Y3KHX TOJIOCOK U COCNUHSETCS C 3aropHOW. Jlpyrue KOHIIBI
JICHT TOCJIEe 0XBAaTa UMM BAJIKOB U POJMKOB KpenATcs K nNaTpyOKy. JIeHTa HaTAruBaeTcs npu
MOMOIIM HATSKHOTO ycTpoicTBa. {11 M3MEHeHUs MPOXOJHOro ceueHus: nepdopauuu 3a-
MKHYTBIE TaKHM 00pa30M JICHTHI MEPEKATHIBAIOTCS BaJIKaMU MO OOKOBOW MOBEPXHOCTH Ta-
TpyOka. IIpu BpamieHUM BajgKOB 3amopHas JIEHTa MEPEeKaThIBACTCS CPETHUMHU ydacTKaMH
BaJIKOB, HaTsDKHBIE — Kpasimu. [Ipu mepekaThiBaHMM BAJKOB OJHA M3 JIEHT, HampumMep, 3a-

421



MOpHAsi, HAKATBIBACTCA, a APyTHe (HATSHKHBIC) OTKATHIBAIOTCSA ¢ OOKOBOW MOBEPXHOCTH Ma-
TpyOka. B 3aKkphiTOM TMOJOXEHWU 3aMopHas 4YacTh JIGHT TMOJHOCTHIO MEpEeTSATHBacTCs
HaTSOKHBIMH JIEHTAMM 3a POJIMKH, Pa3MeELIasich BHE 30HBI MPOXOIHOTO ceueHus. [lpu stom,
OJHOBPEMEHHO CO CKaThIBAHHEM 3aITOPHOM JICHTHI Ha y3KHE MOJIOCHI OOKOBOI MOBEPXHOCTH,
PacIOJIOKEHHBIE 10 KpasiM nepPopalmoOHHON 30HBI, BAJIKOM HAKaThIBAIOTCS JBE HATSIKHBIC
neHTbl. OTKPBITOE UITH 3aKPhITOE TIOJI0KEHHUE 3aTBOPA JIOCTUTAETCS TTOBOPOTOM KPUBOIIHMIIA
na 170°. Ympapienne 3aTBOPOM OCYIIECTBIAETCSA CTAHAAPTHBIM PYYHBIM MOALEMHHKOM.
CreneHb OTKpBITUS 3aTBOPA PEryJIMPYETCs MYTEM IE€peKaTblBaHUS II0 CEIJIy 3allOpPHOIO
AJIEMEHTA, IPU KOTPOM U3MEHSETCS IUIONIa b Iepdopalinu (IpoXoaHOE CEYCHHE).

['epMeTHYHOCTD 3aKpBHITHS 3aTBOpA O0ECTIEUeBACTCs, ¢ OJHON CTOPOHBI, JABJICHHUEM Ca-
MOU Cpelibl, ¢ IPYrod — HaTSHDKHEHUEM 3aMKHYTOM JIEHTbI M KPUBOJIIMHEHHOCTBIO CElUIa, NPU
KOTOpPOW JIEHTA, CTPEMACh HPHUHATH IMPSAMOJIMHEHHOE IOJIOKEHUE MEXKIY HATATUBAIOIMMU
BaJIKaMH, IJIOTHO MpPHKUMaeTcss K O0KOBOM nephoprpoBaHHOM MOBEPXHOCTH narpyoka. [pu-
YeM 3a CUET M3MEHEHHSI HAaTHKHOTO YCHIIMSA KOHCTPYKIIMSA MO3BOJIET IIPOU3BOIUTH PErYIINpPO-
BaHHUE MPUKUMHOTO YCUJIHS, YTO 00ECTIEYMBAET FTePMETHYHOCTH B JTIOOBIX YCIIOBHSIX.

B ycTpoiicTBe, BCiIEICTBUE OPTOTOHAIBHOCTH BEKTOPA /IaBJIICHUS HAIIPABJICHUIO Iepe-
MEULIEHMs 3aTBOPA, OTCYTCTBUS CHJI TPEHUS CKOJIBKEHUS MEXY 3aTBOPOM U CEIJIOM IIpH
€ro MepeKaTbIBaHUM, 3HAYUTEIBHO CHM)KEHBI YCWIIMS IO YIPAaBICHUIO 3aTBOpOM. [[ns yp-
NaBJEHUS 3aTBOPOM Ipu nuamerpe TpyOsl 500 MM u gasnenuu 2,5 Mlla B nmpennaraemom
ycTpoiicTBe TpeOyeTcsl ycuiue Ha MOPSAOK MEHbIIE, YeM B CEpUHHO BBIMYCKAEMbIX 3a-
JIBHKKAX.

3anopHO-peryIrupyoIiee yCcTpocTBO, B KOTOPOM HCIIOJIB30BaH HOBBIM THII 3aTBOpAa,
MIPUMEHSIOT Ha TPYOOITPOBOIAX MPAKTUYECKH JTF0O0TO AruaMeTpa. OHO 00eCTieunBacT BBICO-
KYIO CTEIEHb T€PMETHYHOCTH, UCKII0YaeT o0pa3oBaHuE TMAPABIUYECKOrO ynapa, A yp-
NaBJICHUs TIPHIIAraloTcss MUHUMasbHble yewius. Ilpu pabote ycTpoiicTBa obecrieunBaercs
O0CECHMMETPUYHOE MPOTEKAHNE TOTOKA, YTO MCKJII0UAaeT BUOPALIMOHHBIE U KaBUTAlMOHHbBIE
SBJICHUS.

TexHuko-skoHOMHUecKast IPPEKTUBHOCTL 00ECIeUnBaeTCsl MOBBIIEHUEM HAJEKHO-
CTH TE€pPMETH3alll{, CO3JaHHeM OJarompUsTHBIX YCIOBHM JKCIUTyaTalldd, 3HAYUTEIHHBIM
YMEHBIIEHUEM YCHIIMS 10 YNPABIECHUIO 3aTBOPOM U YIPOIIEHHEM TEXHOJOTHMU U3TOTOBIE-
HUS ycTpolcTBa. OpUEHTHUPOBOYHASE CTOMMOCTH M3roTOBJIEHUs ycTpoucTBa Ha 20-30 %
HWKE CTOMMOCTHU 3aJBHXKKH. 3allOPHO-PETYJIHPYIOLIEE YCTPOMCTBO MOXHO H3TOTOBUTH B
YCJIOBUSIX PEMOHTHO-MEXaHUYECKHI MAaCTEPCKOM.
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