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IPOBEPEHB! HAa MPOYHOCTH U I10]1-
BEPrHYTbI  ONTHMH3aLUOHHOMY
ananusy. IlooToMy Bce BapHaHTEHI
ero pearu3allii MOXHO CUYHTATH
padoTOCTIOCOOHBIMH M TIPHTO/I-
HBIMH JUIS HCTIOJIL30BAHHUS.

B nactosummii MmomeHT pabo-
TBI TI0 COBEPIIEHCTBOBAHHIO Me-
XaHHM3Ma 3aIHTHI POIOIKAIOTCS.
BRISBIAIOTCA HETOYETH B KOHCT-
PYKTHBHOM MCIIOJIHEHUH, KOTO-
phbie TMPEoaraeTcsi y4ecTh Mmpu
MPOEKTHPOBAHUH CITEAYFOLTHX
MOAH(UKALNHA.

Hapsny c pa3pabGoTkoii mexa-
HU3Ma 3alIMThI, COTPYIHHUKAMH
Kadeaphl BEINOIHEHBI IPOEKTHPO-
BOYHBIC PAbOTHI MO YCTPAHEHHIO
IpPYTUX 3aMe4aHWil  MpUEeMHOMH
KOMHUCCHH. AKTyaHbHOCTb Hc-
[10JIb30BAHUs CPEICTB perucrpa-
UK TIApaMEeTPOB B3aUMOAEHCTBHUS
MEXaHU3UPOBAHHBIX  Kpemed ¢
KpoBieit o0ycrnoBneHa HeoOXoaH-
MOCTBH)  IIOBBILICHHMS  YPOBHs
0e30MacHOCTH TPYJa B OUHCTHOM
3abo0e M yBEIMYEHHs] MPOH3BOIH-
TelbHOCTH 3aboiiHoro obopyno-

CIIMCOK JIMTEPATYPBI

BaHuA.  Pe3ynpTaThl  Hay4HO-
HCCIIe0BaTENbCKOH paboThl, Ipo-
W3BOAMUMOIl B 3TOM HampaBlIeHHH,
MOTYT OBITh HCIOIB30BAHBl HE
TOJNBKO B HAYYHOH, HO M MPOU3-
BojacTBeHHOH cdepe. CorpyaHu-
Kamu Kadenpbl MOCTOSHHO yCTa-
HABJIMBAIOTCS M [OJIEPKHUBAIOTCS
KOHTAKTHl C OpraHH3allusMHu, 3a-
HHTEPECOBAHHBIMUA B COJCHCTBHH
JaNbHEHIEro  COBEPLICHCTBOBA-
HHSI CPEJICTB PETHCTPALMH Mapa-
METPOB, MOJYYEHHH M HCIIOIb30-
BAaHUH 3THX PE3yJILTATOB.
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3ABYPUBAHUE KBAJIPATHOM CKBAYKHUHBI IHAPOIIEYHBIM J0JIOTOM

OOpa3oBaHue  KUHeMaTH4Ye-
CKOH mapel Mexay 3adoeM ckBa-
HHBI U OYPOBBIM HHCTPYMEHTOM
Onarogaps peakiMu TOpPHOH MMo-
pOABI TO3BOJIAET YHPOCTHTH KOH-
CTPYKIHI0 HCIOTHHTENBHOTO Op-
rana 1ns OypeHHs HEKpYIJIBIX
CKBaXXMH TIPU BpAIIEHUH HHCTPY-
mMeHTa [1]. McnionHUTenbHBIM Op-
TaHOM,  HCMOJIB3YIOIIUM  9TOT
MPHUHINAT, ABISETCA LIApOLIEYHOE
nonoto. Teoperndeckun 00OOCHO-
BaHa BO3MOKHOCTbL OypeHHUs He-

KPYTJIBIX CKBaKMH TaKHM HCTOJ-
HHUTEIBHBIM OpPraHOM IIPH YCJIO-
BHHU, 4TO LIAPOLIKA MPEACTaBIsAET
co0oif rmankuii  COBEpIICHHBIH
KOHYC, KOTOpBIi  oOKaThIBaeT
rnajgkuid HeaeopMHpyeMbId 3a-
00ii 6e3 ckoibKkeHus. B peanbHo-
CTH K€ CHCTeMa CHJI, ACHCTBYIO-
11as Ha MApOIIKy CO IITHIPEBBIM,
3y04aTeiM BOOPYKEHHEM, 3aCTaB-
JIAET €€ IEPEKaThIBATBCA MO0 3a-
6010 co ckonbkeHueM. B nponec-
ce OypeHHs IPOMCXOIUT MHOXKE-

CTBO OT/IGNBHBEIX AKTOB pa3pylle-
HHA, B3aHMOBJIMAKIIHX ):(pyr Ha
Jpyra, cO3JallUX Iepepacipe-
JCIIEHHYI0 peakiuio 3a0o0s, KOTO-
pas ypaBHOBelInBaercs pabo4uM
ycunueM. Iloatomy onpeneneHue
MOJOKEHHsT  MIHOBEHHOM  OCH
BpallleHHS IIAPOIIKHU IO TEOMET-
pPHYECKUM IapaMerpam JoJoTa
TOJIbKO MPUOIMKEHHO ONpeensaeT
€ro nepejaroyHoe OTHOUIEHHE.
Takum o0pa3zom, IOJy4eHHE
JKECTKOM KHMHEMaTHYECKOHM CBI3H
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Puc. 1 Onvimueiii 06pasey ogyxuapouieunozo doioma

mrapomex ¢ 3aboeM CKBasKHHBI
ABJISICTCSA OJIHAM M3 TJIABHBIX BO-
MPOCOB TMPH CO3JaHHH HCIIOTHH-
TEJIbHOI0

opraHa, CBSI3aHHBIM C YCJIO-
BUSIMH B3aMMOJICHCTBHSI BOOPY-
JKEHHS IIApPOIIeK ¢ TOPHOI mopo-
JI0i H ee reoMeTpHei.

M3BecTHO, yTO NpH OypeHHH
mapoiKamMy Ha nepudepuu 3ados
CKBaXXWHbI oOpaszyercs 3yOuaras
peiika, M TiepeaTOYHOE OTHOIIe-
HHE [OJI0Ta OIpeaeNseTcs CooT-
HOILGHHEM 4YHcia 3yObeB 3aboii-
HOH pefiku U 3yObeB Ha nepude-
pHiiHOM BeHIle mapomku. Yucao
JIYHOK peiKH He fABISETCS MOCTO-
SHHBIM M MOXET 3HAYUTEIbHO
MEHATBCS B 3aBHCUMOCTH OT psijia
(hakTOpOB:  YCIOBHH  OYHCTKH
CKBaXXHHBI, YCUJIUS 110JIa4H JI0JI0-
Ta Ha 3a00H, cBOicTB OypuUMOi
MOPOJBI, CIydalHBIX (AaKTOpOB
npu 3a0ypHBaHUH Pa3HBIX CKBa-
KHMH Ha HEPOBHBIX TIOBEPXHOCTIX
[2]. Ho B npeaenax oaHO# ckBa-
HHBI MEPEeIaTOYHOE OTHOIICHHE
ocTaeTcsi  MOCTOSHHBIM  IOCIE
(OpMHpPOBAaHUS YETKO BBIPaXKeH-

HOHN peiiku. Ilpuuem ycrtoiuuBas
peiika (¢ TakuM Ke YUCIOM 3yOb-
€B) COXpaHsEeTCs Jaxe MPH H3Me-
HEHUM [uara 3y0beB LIAPOLIKH
(mpu 3amene pgoisorta). I[looTomy
3a0ypHBaHHE CKBAKHHBI SIBISACTCS
MPOLIECCOM, ONpEACSAIONHM  Te-
peaaToyHOE OTHOLIEHHE J0JI0Ta.
Jna n3ydenus mnporecca 3a-
OypHBaHHSA H3TOTOBJIEH OIBITHBIH
obpaser; ABYXIIapOILEYHOTO J0O-
70Ta ¢ OJHOKOHYCHBIMH II2pOII-
kamu (puc. 1). I'eomerpuueckue
mapameTpsl J0JI0Ta COOTBETCTBY-
0T CKBaXHHE MPAMOYTOIBHOTO
MONEPEYHOr0 CEYEHUS CO CKpYyr-
JIEHHBIMH YTJIAMH H JIHAroHaJbio
160 MM OpH mepenaTOuyHOM OT-
HOIICHHH JI0JIOTa PABHBIM JIBYM.
Jns  OypeHHS HCIONB30BAaH
CTEHJ, COCTOALIUH M3 CBEPJIHIb-
HOTO  CTaHKa W MECYaHO-
LEMEHTHBIX OJIOKOB C pasHBIMH
cBoiicTRaMH (puc.2).
Tlpousseneno  3abypuBaHHe
JBYX OJIOKOB C COOTHOLICHHEM
obwvema necka k uementy 4:1. [Ipu
H3rOTOBJICHMM TepBOro  010Ka

HCIOJIb30BAaH TJIMHHCTBIH Kapbep-

Puc. 3. Buo ckeadcunvl céepxy

; Y
Puc. 2. Cmeno ons dypenus

HBIH MECOK, BTOporo 0yioka — ped-
HO#. OceBoe yCHIIME CO3/1aBaOCh
"B pyunyiw", ouuctka 3abos oT
OypoOBOIi MeJI0YH OCYIIECTBIAIACE
cTpyeil Bo3ayxa.

[Tpomecc 3abypuBaHHs mpo-
XOJMJI B CIenyrouel nocienoBa-
TenbHOCTH. BHawane npoucxoamu-
710 o0pa3oBaHHE KOHYCHOH IO-
BEPXHOCTH 32005 KPYIJIOro ceue-
uust. [Tpu 6ypenun nepsoro 6noka
MPOUCXO/IMIIO HATHIAHHE MEJT0YH
Ha Mexk3y0loBOEe HPOCTPAHCTBO
IIApOIIKH, 00pa3oBbIBAJIACH Clla-
OoBbIpaskeHHas 3aboiiHas peiika.
Toxe npoucXoaua0 npH OypeHHH
BTOporo 0J0Ka B YCIIOBHAX He-
JOCTATOYHOH O4YHCTKH 3a0os. Ilo-
cie oOpa3oBaHHs KOHYCHOH Mo-
BEPXHOCTH 3a60d Ha MONHBIH
auametp (160 mm) B pesyibrare
HECHHXPOHHOIO JIBUKEHMA Ila-
poiiek u 00pa3oBaHMA K ITOMY
BpeMeHM Oollee BBIPAKEHHOH me-
pudepuiinoii peiiku 6ypenue npe-
Kpamasnaoch, MOCiae NoJbeMa Jo-
JoTa Haja 3a00eM IapoLIKH OpH-
SHTUPOBAJIUCh UM YCTAaHABIIUBA-
mUchk Ha 3a00if Kak MokazaHO Ha

Puc. 4. Buo cksasicunvl c60Ky
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puc. 2. Ilpn nponomxenun Oype-
HHs IIAPOIIKKM BpALIaJHCh CHH-
XPOHHO M TIPOH30ILI0 00pa3oBa-
HHE 33aHHOTO TPOQHIS CKBAXKH-
HEI (puc. 3, 4).

B ycrnoBuAx HeZOCTaTOYHO
OUHMCTKH CKBaXXHMHBI M TIpH Oype-
HHUH TIEPBOTO DJIOKA TPOHCXOAMIO
CKOJIbJKEHHE IIapomIeK 1no 3aboto,

B pe3ynbrare 00pa3oBhIBAJIACh
Kpyrjias cKkBaxxuHa (Ha puc. 3 u 4
BEPXHASA 4YacTb CKBa)KUHBI) M HE
o0pa3oBbIBaNach yCTOHYMBas 3a-
Ooiinas peiika.

PesynbTatel 3a0ypHuBaHus
MOATBEPAMIH BO3MOKHOCTH CO3-
JAHNA KECTKOW KMHEMaTH4eCKOH
CBSI3W mIapomiek c¢ 3aboeM CKBa-

CIIMCOK JIMTEPATYPBI

KHHBI, KOTOpPLIE 6]:IJ]I/I AOCTUTHY-
THl NpH OypeHHH OoJiee KPemKoro
BTOpOro Osoxka 0e3 coaepKaHHs
TIHHUCTHIX npumeceil. Cremosa-
TENbHO, OYPUMBIE TOPHBIC TIOPOJIbI
JOJDKHBL  00J1aiaTh OCTATOYHOH
TBEPLOCTHIO M HEe 0Opa3oBbIBATH
HAJIMMAHUS HAa MOBEPXHOCTH IIIa-
POLIKH.
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HCITOJIB30BAHUE MHOI'OITIOTOYHbBIX HACOCOB
B IPUBOJJAX BYPOBbBIX CTAHKOB THIIA BI'A

TpeGoBaHHs TPAKTHKH H ycC-
JIOBHSL  JKCIUIyaTaund OYpOBBIX
CTAHKOB B YTONBHBIX [HAXTax
BecbMa xecTkue. OHH mpegomnpe-
JeNAT HeoOX0AUMOCTh 0OJBINO-
ro JAdana3’oHa peryJHpOBaHHA
peXHUMOB OypeHHs H BBICOKYIO
SHEPrOBOOPYKEHHOCTh  CTaHKOB,
00yCIOBICHHEIX  pa3HOoOOpazueM
TEXHOIOTHYECKHX H TOPHOTEXHH-
yeckux (akTopoB. Bmecre ¢ Tem,
OTrpaHHYEeHHOCTh padouero mpo-
CTPAaHCTBAa U MOJBHXKHOCTH pabo-
4ero Mecta TpedyIoT obecnedeHus
MalbIX rabapuToB U Maccel Oypo-
BOTO CTaHKA.

OcHOBHYIO JI0JII0 B 00I1e#
macce OypOBOro CTaHKa 3aHHMa-
IOT €ero IMpPHUBOJALI BpAIICHUA H
nojgauyn. Tak y OypOBBIX CTAHKOB
BI'A2M mnourtn 2/3 o0uiel Macchl
MPUXOIUTCS HA MPUBO/ BpaICHUS
OypoBoro uncrpymenrta. Obbsc-
HAETCS 3TO TEM, 4YTO I[PHBOJ I10-
JIaud y 3TOTO CTaHKA THApaBIHYe-
CKHUI, a IPUBOJ BPAIIECHHUS - JJIEK-
TpoMexaHuueckuil. B  oTeuect-
BEHHOI TNpakTHKe NpH CO3JaHHH
OYpOBBIX CTAaHKOB HEOJHOKPAaTHO
NPEeINpHHIMATHCE YCHINA IO HX

OCHAIIEHHIO THAPABINUECKUM
npuBogoM BpaleHus. OnHako B
cepHuifHOe MPOM3BOJCTBO 3TH Pas-
pabOTKH TaK U HE MMOCTYIIHIIH.

OCHOBHBIMH pPUYUHAMHI
ITOro SBISIOTCH KOHCTPYKTHUBHAS
CIOKHOCTb H BBICOKAs CTOMMOCTH
THIPABIHYECKOTO MPHUBOJAA, OCO-
OEHHO peryIHpyeMbIX HaCOCOB.

OaHuM U3 nyTeil TOCTHIKEHHS
[IPUEMIIEMBIX PE3yJIbTATOB SBJIfA-
eTcs pelleHHe, OCHOBAaHHOE Ha
HJee CO3JaHHA MHOTOIOTOYHBIX
HACOCOB, COXPAHSIOIINX BCE IMpe-
HMYIIECTBA HeperyIupyeMbIxX
HAacOCOB (IIPOCTOTa KOHCTPYKLHH,
KOMITAKTHOCTh, HEBBICOKAs CTOM-
MOCTh) H 00ecrneyHBarOIHX
BO3MOXHOCTb CTYIIEHYATOro H3-
MEHEHHA  TPOU3BOAMTENBHOCTH
HIH [ONy4eHHUs HEe3aBHCHMBIX
JPYT OT Jpyra HECKOJBKHX TMOTO-
KOB.

Ha kadeape ropHbIX Mamiug U
komIiexkcoB Ky3['TY nposenens
HCCIICIOBAHHUA 0 H BO3MOKHOCTH
HCTIONB30BAHUS JIJIl 3TOTO HACO-
cos tuna H4...V [1]. Jlabopatop-
HbIE W TPOMBIIIJICHHBIE HCIBITA-
HUSA MOJEGPHM3HPOBAHHBIX HACO-

coB H401Y u H403V nokazanu ux
pabotocnocodHocTs. Bmecte ¢
3THM He00XOIUMO HUMETh B BHUIY,
4YTO HACOCHL € MajblM YHCIOM
TTYHXXEPOB OTJIHYarTCs 60J'Ib!_LIOﬁ
HEpaBHOMEPHOCTBIO MOJauH.

Ha pucynke npuBeneHbl pe-
3ylnbTaTbl  pacyeTa COHHHYHON
[ojiauu Hacoca OT yria rmoBoporta
ero Bama. ['paduxu oTpaxaroT
TEOPETHYECKYI0 TMojady Hacoca.
OjHako, OHa yYTOYHEHa 3a CYeT
yueTa 3ama3/plBaHMA cpabaTbiBa-
HHUsl BCACHIBAIOIIErO M HArHETAaKo-
MEr0 KIamaHoB, KOTOpoe Oblno
ONPENEIIEHO IKCIIEPHMEHTAIILHO.

HepaBHoMmepHOCTH  TOAauu
Hacoca OIEHHBaeTCs Kod(pduin-
€HTOM

Qmax _Qmin
g=—-
Oy
rae chw Qmiﬂ H Qu - COOTBETCT-
BCHHO MaKCHMalIbHasA, MHHH-

MalbHas W MAealbHAs HOAava
MoJa4M Hacoca 3a OJMH 06OpoT
IIPUBOJIHOTO Baja.

Jlist paccMaTpuBaeMoro Ciy-
yass Kod(pULHEHT HepaBHOMEp-
HOCTHU COCTABMI:



