OMPEAENEHUE ONTUMAJIBHOIO PEXXUMA BYPEHUA
NMPU UHXXEHEPHO-TEXHOJIOT'MYECKOM COINPOBOXAEHUU
NMPOMbICJIOBbIX UCTTbITAHUA HOBOU TEXHUKA

B. J1. IpoObimeBckuii

Yupeorcoenue obpasosanus «I omenvckuii 20cyoapcmeenHvlil mexHUYecKull
yuusepcumem umenu I1. O. Cyxozo», Pecnyonuxa benapyco

Hayunsrii pyxoBogutens A. C. Acagues

[Tpu npoBeeHUM NPOMBICIOBBIX UCIBITAHUM BBIOOP pallMOHATIBbHBIX 3HAUEHHUH Mapa-
METPOB pexuMa OypeHus ¢ LeNbl0 ONTHMHU3ALMU Tpoliecca OypeHus: U UX ONEepaTHUBHBIN
KOHTPOJIb OCYIIECTBIISIETCS METOJIOM «3aTOPMOKEHHOT0» OapabaHa B COOTBETCTBUM C yT-
BEPKACHHOU METOJUKOMN.

[Ton onTuMabHBIM PEKUMOM OypeHHs] IOHUMAETCsl ONpeieJIeHHOEe COUeTaHue Mapa-
METpPOB pexUMa OypeHus, IpU KOTOPOM IOJIy4aroT HauboJiee BbICOKHE KOJNYECTBEHHbIE
NOKa3aTeau Mpu TpeOyeMbIX KauyeCTBEHHBIX U BO3MOXKHO 0OoJjiee HU3KYHO ce0ecTOMMOCTb
1 M mpoXoaKH.
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OnpeneneHre ONTUMAIBHOTO peXXUMa OypeHUs IPOBOAUTCS B CIAEAYIOIINX CIydasx:

—IpU CMEHE NMPOXOJIUMBIX IOPOJI;

— MPU U3MEHEHUH CKOPOCTH MPOXOJIKHU;

— IIpY U3MEHEHUHU TapaMeTPOB PeXUMa OypeHus;

— MpY U3MEHEHUH MOMEHTA BpAIllEHUs], CUIbHBIX BUOpaLUAX U Ap.

K 4ducny BakHEWIIMX MapaMeTpoB pexuma OypeHMsl OTHOCSTCS: OceBasl Harpyska
Ha J070T0 G; YacToTa BpallleHus 1oJ0Ta (WIM pOTOpa) n; pacxoA (mojaya UM MPOU3BO-
TUTEIIEHOCTH) OypOBBIX HAacOCOB (J; KauecTBO OypoBOTO pacTtBopa (IIIOTHOCTH, (DHUILTpa-
1151, BA3KOCTh, CTATUUECKOE HANPSKEHUE CIIBUTA).

Meron «3aTOpMOKEHHOTO» OapabaHa MpH OMPEISIICHAH ONTHMAIBHOTO pexXrMa Oype-
HUS cperu Apyrux MetoaoB ([1], [2] u ap.) sBrseTcs Hanboiee TEXHOIOTHYHBIM (TI0 3aTparaM
BPEMEHH Ha TPOBEJCHUE PabOT) MU B TO K€ BPEMs JOCTOBEPHBIM. JTO 00ECTICUHMBACTCS
JIOCTaTOYHOM MPOCTOTON MPUMEHSEMOr0 METOJa M HMHCTPYMEHTAIbHBIM (PHKCUPOBAHHEM
C TIOMOIIBIO COOTBETCTBYIOIIMX JAaTYMKOB CTaHIMK KoHTpomsi Oypenwms tuma AMT-100
(Cankr-IlerepOypr, P®), ycTaHOBIEHHBIX Ha KaXJOH OypOBOM, — YpOBHS H3MEHSIOIIMXCS
napamerpoB, B ToM uucie G; Q U n — KpoMe W3MEHEHHUS! 4acTOThl BpalieHus n Baja ['3/]
(mpu TypOMHHOM criocoOe OypeHust yactora BpaiieHus Bana [3]], kak W3BECTHO, SIBIISETCS
dyHKImen pacxoaa pacteopa Q).

CylHOCTh MeTOla «3aTOPMOKEHHOTro OapabaHa) COCTOMT B TOM, YTO H3MEHEHHE
YPOBHS JICHCTBYIOIICH HA JIOJIOTO OCEBOM Harpy3ku G OCyIIECTBISETCS MyTeM BBIPAOOTKH
32004 0e3 1ojayy BepXHEH 4acTu MHCTPYMEHTA B HANpaBJICHUH 32005 MMOCIe JOCTHKEHUS
HEKOTOPOTr'0 YCTAHOBJIEHHOI'0 MAaKCHMaJIbHOTO 3HAUEHUSI OCEBOM HArpy3KH.

Merton «3aTopMokeHHOro OapabaHa» MpU ONMpPEAeIEHUH ONTUMAILHOTO pexumMa Oy-
peHus npu TYpOMHHOM OypEHHUU COCTOMUT U3 TPEX ITAMOB:

Otan 1: onpeseneHye 3aBUCUMOCTH M3MEHEHMs1 Harpy3Kd Ha J10JI0TO BO BpeMeHu G (f)
JUTSL HECKOJIBKUX 3Ha4eHu# Q.

Ortan 2: ompezeneHue h, T.e. «3axofa» BeAyllel OypuiIbHOM TpyObI B CTON pOTOpa
(6e3 Oyperus).

Ortan 3: uHTEepHpeTanys NOTyYeHHBIX JaHHBIX M BIOOp HAWIYyYILIEro COueTaHus ma-
paMeTpoB pexuma OypeHus.

[Topsimok npoBeneHus paboT CIIETYFOLIHIA:

1) npousBoauTCs BBIOOp AUana3zoHa U3MEHEHMS YaCTOThI BPALLEHUS /1 J10JIOTa 34 CUET
U3MEHEeHUs nojauu (), Ipu 3TOM 3a HadajbHOE 3HaYeHHWe () MPUHMMAETCS Ta BEIUYMHA
1oJila4yu OypoBbIX HAcOCOB (), KOTOpasi MPUMEHSIIACh Ha OJM3JIEKALIUX CKBAXHHAX B CXOI-
HBIX T'€0JIOTO-TEXHUUECKUX YCIOBUAX OypeHMs, a KOHEUHOE 3HaUeHUE — ONpeeseTcs my-
TeM npupaieHus nogauu Q ¢ marom (3 1/c) — B mpeaenax yCTOH4YUBOM paboThl OypOBBIX
HacocoB u ['3/];

2) mpoM3BOIUTCS BHIOOp JMana3oHa W3MEHEHHUs 3HAUYCHUU OceBoi Harpy3ku G Ha
JIOJIOTO CIICTYIOIITUM 00pa3oM:

a) 3a HaYaJbHOE (MakcUMalnbHOE) 3HaUeHHEe G MPUHUMAETCS TaKOe e 3HAYCHHE, KO-
TOPOE COOTBETCTBYET:

— MakCUMaJlbHOMY 3HaueHHUto0 G U3 macnopTra J10J10Ta;

— MakcuMalbHOMY 3HaueHuio G, yctaHoBieHHoOMY B ['TH u3 ycnoBus obecnieueHus
Ka4eCTBEHHBIX XapaKTEPUCTHK MPOBOAKH CTBOJIA CKBaKUHBI;

— (aktuueckomy Becy YBT, ycranoBnenusix B KHBK;

— 3HAUEHUIO, 00ECTEYNBAIONIEMY MaKCHMAJIbHO PEKOMEHIyeMbIi nuddepeHnaib-
HBIN niepenan nasiaeHus Ha B3]l (mpu ucnonb3oBanuu B3]1);

— 3HAUEHUIO, UCKJIIOYAIOLIEeMY MOBBIIICHUE YPOBHS BUOpanuii 6ypoBoro o0opyaoBa-
HUSI U UHCTPYMEHTA;
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0) 3a KOHeYHOE (MUHUMaJIbHOE) 3HaUeHne G NPUHUMAETCS TAaKOe €€ 3HaUeHUe, KOTOpOe:

— B 2-3 pa3a MeHbIlIe MAaKCUMAJIbHOTO 3HAUEHUS;

— COOTBETCTBYET Hayaily CyILIECTBEHHO Oojiee MEJIEHHON BBIPAOOTKH 320051 CKBaYKHHBI;

3) mpousBoauTCs (10 Mepe pa3rpy3Ku HHCTPYMEHTA Ha 3a00i) onpeesieHue 3aBUCH-
MOCTH M3MEHEHHS] OCEBOM Harpy3KH Ha JOJO0TO BO BpeMeHU G(f) A HECKOJIBKMX 3Haue-
Hull O caeayommM o0pa3oMm:

a) BBIMOJIHACTCSI OTPBIB MHCTPYMEHTA OT 32004;

0) npu HavyaJbHOM (MHUHMMAJIBHOM) 3HAYEHHMH pacxoja () IIaBHO CO3JAETCs U yIep-
KHUBaeTcs (10 cTaOunM3anuu nokasaHuid uMHAMKatopa Beca ['MIB-6 winm natumkoB Beca
AMT-100) makcumanbHas Harpy3ka G Ha J10JIOTO;

B) dukcupyercs TopMo3 OypoBoil nedenku;

I') IPOU3BOJUTCS BbIpaOOTKa 32005 /10 YMEHbBILIEHUS 3HAYEHUS] OCEBOW HArpy3KH 0
MUHHMMaJIbHOTO 3HAUCHMUS;

) TPOU3BOJIUTCSI OCTAHOBKAa OYpOBBIX HACOCOB M B TedeHue He Ooinee 10 MuH mo-
BTOPHO MAaKCHUMAaJIbHO Harpy>kaeTcst OypoBOH MHCTPYMEHT C OCYILECTBJIEHUEM 3amepa h,
T. €. «3aX0J1a» BeAylIel OypuiIbHOM TpyObI B CTOJ poTOpa 0€3 OypeHHsl, UTO COOTBETCTBY-
€T BEJIMYMHE /& TPOXOJKU B MHTEpBaJe U3MEPEHHsI B COOTBETCTBHM C PHUC. 1 MU COOTBETCT-
BYIOIICTO € 3HAUCHUS & — 3aX0/1a BeAyIIeH OypuiIbHON TPyOBI B CTOJI POTOPA;

€) U1 IPOMEKYTOUHBIX U KOHEYHOI0 3Ha4eHUH pacxoaa () BINOIHAETCS IOBTOPHOE
IpoBeJeHUe padboT Mo 1. a—0;

/ ]
® ® ' |®

G = Giax /@

G=0 G = Gax

Puc. 1. OnpenencHre BETUIUHBI IPOXOJIKH /1

4) npou3BOUTCS] MHTEPIpPETAalUs TOTYYEHHBIX JaHHBIX Ha HAa4yaJlbHOM YpPOBHE B CO-
OTBETCTBUU C PUC. 2 CIECAYIOMUM 00pa3oMm:

a) U1 KaXIO0ro 3HayeHus pacxona () ompeaensercs Kpardaiiias MpoJIOJIKUTENb-
HOCTb / IUKJIa U3MEHEHUsI 3HaUeHU oceBoi Harpy3ku G Ha nonoto Ha 10-20 kH;

0) NpOMU3BOJUTCS aHAJIU3 BBIMOJIHEHHBIX U3MEPEHUN C BBIABICHHEM KpaT4alIIMX IO
IPOJOKUTEIBHOCTH  UHTEPBAIOB (LIMKJIOB) U3MEHEHUSl 3HAUEHMH OoceBOW Harpys3ku G
Ha gonoto Ha 10-20 kH;

B) MPOU3BOAMTCS BHIOOP pAIlMOHAIBHBIX 3HAUYEHUI oceBOW Harpy3kum G W pacxoja
OypoBBIX HacocoB O;

T') YCTAaHABIMBAIOTCS TMapaMeTphl ONTUMAIBLHOTO pPEXHMa OypeHUsS HCCIEAyeMOro
UHTEpBaJIa, IPU KOTOPOM COUYETAHUE PALMOHAIBHBIX 3HAYeHUN OceBOM Harpy3ku G u pac-
xoza OypoBbIX HacocoB () oOecreynBaeT KpaTJalInyo MpOJOJDKUTEIBHOCTD ¢ IIUKIIA W3-
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MeHeHus oceBoi Harpys3ku G Ha 10-20 xH, T. e. onmocpecTBOBaHHO — MAaKCUMAaJIBHOE 3Ha-
YEeHHE MEXaHMYECKON CKOPOCTH MPOXOJKHU B HMcciaeayeMoM uHTepBaie. [Ipu sTom peko-
MEHAYIOTCS COYETaHUsI MUHUMAJIBHBIX 3HaueHu Q u G;

Harpys. Ha ponorto pacu. (kH) Harpys. Ha ponoto pacu. (kH) Harpys. Ha ponoto pacy. (kH) Harpys. Ha gonoto pacy. (kH)
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Puc. 2. Tlpumepsl onpeesieHus: 3HaYeHUH ONTUMAIbHOM
oceBoit Harpy3ku G Ha J0JIOTO

5) MpOW3BOAUTCS WHTEPIpPETAIM TOJYYCHHBIX TAHHBIX HAa BBICIIEM YPOBHE Clle-
IyIOIuUM 00pa3om:

a) BBIMIOJIHSACTCA anmpokcumars JaHHbix ¢ AMT-100 nnst mosydeHus: MOJTMHOMH-
aJIbHOM 3aBUCUMOCTU M3MEHEHUSI Harpy3Ku Ha JOJIOTO BO BPEMEHHU:

G=ft) (1)

¥ TIOJIMHOMUAJIbHOM 3aBHCUMOCTH M3MEHEHUS MPOIOJDKUTEIBHOCTH IIMKIIA OT YpPOBHS Ha-
IPY3KH Ha JIOJIOTO:

t=£,(G); (2)

0) onpenenseTcs JTUHEHHAs 3aBUCUMOCTb M3MEHEHHUS! HAarpy3Kd Ha JIOJIOTO MO Mepe
pasrpy3Ku MHCTpYMEHTa Ha 3a00H:

G = f,(h); 3)
B) IPOU3BOAUTCA PACUCT BbIPAKCHUA 3aBUCUMOCTH U3MCHCHU A ITPOXOJAKHN BO BPCMCHU:

h=f,(t); (4)
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T') MPOU3BOJUTCA pacdeT GyHKIIUU MEXaHUYECKON CKOpOCTH OypeHust myTem nudde-
peHIIMPOBAHHUS:

Vi == 11(0); (5)

1) OTIPENIEISIETCSl 3aBUCUMOCTh U3MEHEHHS MEXaHUYECKON CKOpOCTH OypeHus OT Ha-
I'py3KHU Ha JJOJIOTO BO BPEMEHHU:

Ve = 15(G); (6)

6) 3aKITIOYUTEIHFHON Orepaluei sSBIsIeTCsS BBIOOP MapaMeTpoB pekuma OypeHusi, co-
OTBETCTBYIOLINX HAaHUOOJbIIEMYy 3HAUCHUIO MEXaHUYECKOW CKOPOCTH 10 HACTYILJICHUS MO-
MEHTA BBINIOJIAXKUBAHUS UCCIIETYEMOU KPUBOM.
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