
YAK 664.95:621.798.4(088.8)

IIOBhlmeHMe 3<l><l>eKTMBHOCTMpa60ThI

YKJ!'Ul:OqHhIX MamMH ~JIH aBTOMaTM3MpOBaHHhIX

phI6oKOHcepBHhIX JIMHMM
£fA. -KOp. MAX A.C. rOPJIATOB

K(lJlUHUHZpaaCKUUzocyaapcm8eHHblu mexHulfecKuu yHu8epcumem

On the example of a rotor can-packing machine for automatic canned fish line
it is shown that in a series of operations of a layer-by-Iayer putting of pieces
into the containers the limiting operation is that of formation of the layer of
pieces on the batcher.
The ratio of the time of forming of the layer of items to the working cycle of
the packing machine can be taken as a determining parameter. This parameter
can serve as a characteristic of the optimum process of a layer-by layer
packing of pieces and the indicator of the presence or absence of the potential
for increas/ng the efficiency of the operation of the packing machine.

IIpOH3Bo.lJ,HTeJIbHOCTh YKJIa.lJ,OqHbIX MallIHH, npHMeIDIe-

MbIX B Pa3JlnqHbIX <rrpacJ1JIX npOMbIllIJIeHHOCTH, RBJIReTCR

BIDKHblM nOKa3aTeJIeM, onpe.lJ,emlIO~HM CTeneHb ox COOT-

BeTCTBH}lypoBHIO pa3BHTH}l npOH3BO.lJ,CTBa.B nOJIHOH Mepe

TIOT nOKa3aTeJIb npHMeHHM .lJ,J1jIoQeHKH cOBepllIeHcTBa

YKJIa.lJ,OqHbIXMallIHH C JII060M CTpYKTYpoM KHHeMaTnqeC-

KOH QenH. CJIe.u.yeT OTMeTHTb, ~o nOHCK HaHJ1YqllIero Ba-

pHaHTa KOHCTpYKQHHYKJIa.lJ,OqHOHMallIHHbI npe.lJ,CTaBJl}leT

co60M 3a.lJ,aqyMHoroKpnrepHaJIbHOM OllTHMH3aQUH, BbInOJI-

HeHne KOTOPOMCBR3aHOC my60KHMH npopa6OTKaMH H, KaK

npaBUJIo, orpaunqeHHblMH cpoKaMH ee pellIeHH}l. B TaKHX

yCJIOBHRXKOHClpYKTOP MO:>KeT60JIee OnepaTHBHO paCCqH-

TaTh npOH3BO.lJ,HTeJ1bHOCThUJIH HHOMnOKa3aTeJIb cOBepllIeH-

CTBa MallIHHbl B <PYHKQHHJIHMHTHpYIO~eH onepaQHH, OT-

6paKOBblBaR npH 3TOM <paKTOPbl, cJIa60 BJ1H}lIO~He Ha Be-

JInqnuy H xapaKTep <PYHKQHH.

PaccMoTpHM B KaqeCTBe npHMepa pOTOpuyIO (KapyceJIb-

UYIO) 6aHKoYKJIa.lJ,OquyIO MallIHUY, HCnOJIb3yeMYIO B aBTO-

MaTH3HpOBaHHoM pbl60KoHcepBHOM JIHHHH. IJ;eJIeco06pa3-

HOCTh npHMeHeHHR MallIHH TaKoro THna B aBTOMaTH3Hpo-

BaHHbIX JIHHH}lX onpe.lJ,eAAeTCRox BblCOKOHnpoH3BO.lJ,nreJIb-

HOCTbIO H 60JIbllIHMH B03MO:>KHOCTRMHYBeJIHqeHHR npo-

H3BO.lJ,HTeJIbHOCTH.B pbl60KOHcepBHoM npOH3BO.lJ,CTBelpa-

.lJ,HQUOHHOHCnOJIb3yeTCR MeJIKaR KOHcepBHM Tapa, n03TO-

MY npOH3BO.lJ,HTeJIbHOCTbJIHHHM B mryqHOM H3MepeHHH

(6aHOIUMHH) OKa3bIBaeTCR B 3 - 4 pa3a BblllIe JIHHHM, Bbl-

nyCKaIO~OX, HanpHMep, OBO~Hble, MRCHble UJIH MRcopac-

THTeJIbHble KOHcepBbl, npH O.lJ,HHaKOBoHC HHMH npoH3Bo-

.lJ,HTeJIbHOCTHno Macce npo.u.yKTa [1 - 3). OqeBH.lJ,HO, qTO

BblRBJIeHHe HMeIO~HXCR pe3epBoB npoH3Bo)J,HTeJIbHOCTH

pOTOpHblX YKJIa)J,OqHbIX MaWHH RBJIReTCRBa:>KHOHTeXHH-

qeCKOH 3a.lJ,aqeH.

YKJIa)J,OqHaR MallIHHa pOTopHoro THna BbInOJIHReT 3a

nOJIHblH 060pOT pOTopa CJIe)J,YIO~He onepaQHH: 06pa30Ba-

Hne CJIORH3)J,eJInHHa <pOpMHpOBaTeJIenHTaTeJIR, CbeM TIoro

CJIOR H nepeHoc ero 3aXBaTOM B n03HQHIO yKJIa.lJ,KH, 3a-

rpY3KY CJIORH3)J,eJIHHB R~HK, BbIBO)J,3aXBaTa H3 R~HKa H

B03Bpa~eHHe ero B pa60qee nOJIO:>KeHHe,nO)J,aqy npoKJIa.lJ,-

KH Ha YJIO:>KeHHbIHB R~HK CJIOMH3)J,eJIHH,onycKaHHe R~H-

Ka Ha llIar, paBHblH BbICOTe CJIORH3)J,eJIHM.IIpH HaJIHqHH B

YKJIa.lJ,OqHOHMallIHHe HeCKOJIbKHX 3aXBaTOB nepeqHCJIeH-

Hble onepaQHH nOCJIe)J,OBaTeJIbHO nOBTopRIOTCR. Ka:>K)J,aR

onepaQHR cOBepllIaeTcR 3a BpeMR HeKoToporo .u.yroBoro

nyTH pOTopa. Bce onepaQHH BbInOJIHRIOTCR B YKa3aHHOM

nOCJIe)J,OBaTeJIbHOCTH,O)J,HaKO06pa30BaHHe CJIORH3)J,eJIHH

Ha <pOpMHpOBaTeJIe COBMe~eHO no BpeMeHH C OCTaJIbHbl-

MH onepaQHRMH [4 - 6].
IIpoH3Bo)J,HTeJIbHocTb pOTOpHOH yKJIa)J,OqHOH MaWHHbl

MO:>KHOonpe)J,eJIHTb no <popMYJIe

G = 60nzu = 60rozu/(21t), (1)
r)J,e G - npoH3Bo)J,HTeJIbHOCTb, 6aHoKlMHH;

n - qaCTOTa Bpa~eHHR pOTopa, c-1;

z - qHCJIO 3aXBaTOB;

u - qHCJIO H3.lJ,eJIHM(6aHoK) B CJIoe;

CO- ymoBM CKOpOCTh pOTOpa, pa.u.lc.

OQeHHBM BJIHRHHe He3aBHCHMblX nepeMeHHblx n, z, u
Ha npoH3Bo)J,HTeJIbHOCTb MallIHHbl, B COOTBeTCTBHHC <pop-

MYJIOH (l) OTMeTHM c.n:e.lJ,YIO~ee:

npH nOCTORHHblX 3HaqeHHRX Z H U H3MeHeHHe qaCTOTbl

Bpa~eHH}l pOTopa, Hecy~ero 3aXBaTbl, npHBo)J,HT K H3Me-

HeHHIO npOH3BO)J,HTeJIbHOCTH H nepHo)J,a pa60qero QHKJIa;

npH nOCTORHHblX 3HaqeHHRX n H U H3MeHeHHe qHCJIa 3a-

XBaTOB TaK:>KenpHBO.lJ,HTK H3MeHeHHIO nepHO.lJ,apa60qero

QUKJIa H npOH3BO.lJ,HTeJIbHOCTH;

npH nOCTORHHblX 3HaqeHHRX n HZ H3MeHeHHe qHCJIa H3-

)J,eJIHH BJImfeT Ha npOH3BO)J,HTeJIbHOCTb yKJIa)J,OqHOH Ma-

WHHbl, HO He BJIHReT Ha nepHO)J, pa60qero QHKJIa.

,Z:(nRyKJIa)J,OqHOH MallIHHbl KpHTepHeM onTHMH3aQHH

MOryT CJIy:>KHTb:YBeJIHqeHHe qaCTOTbI nOBTopeHHR pa6o-

qOX QHKJIOB, onpe.lJ,eJIRIO~OX npOH3BO)J,HTeJIbHOCTb; TOq-

HOCTb yKJIa)J,KH, C nOBblweHHeM KOTOpOHCHH:>KaIOTCHBHe-



lUIKJIOBble npOCTOH MaWHH H paCTeT npOH3BO.L\HTeJJbHOCTb;

MHHHMaJJbHble :mepr03arpaTbI Ha YKJIa.L\KYnpM 3a.L\aHHOH

npOM3BO.L\MTeJIbHOCTM,T.e. BbInOJJHeHMe npo~ecca npM MM-

HMMaJJbHOM.L\BIDKYIl\eM MOMeHTe Ha BaJJY npMBO.L\a.

OnbIT 3KCnJIyaTalUlH YKJIa.L\OlJHOHMalIlMHbI B pbI60KOH-

CepBHOM npOM3BO.L\CTBenOKa3aJJ, lJTOJJMMMTMpyeT yMeHb-

WeHHe nepMO.L\a pa60lJero ~MKJIa M COOTBeTCTBeHHOorpa-

HMlJMBaeTnOBbIWeHMe npOM3BO.L\HTeJJbHOCTMOnepaI.UUI 06-

pa30BaHMH CJIOH 6aHOK Ha epOpMMpOBaTeJIe [7]. BpeMH

BbInOJIHeHMH .L\aHHOHonepa~MM 3aBMCMT OT KOHCrpYK~MM

nHTaTeJIH M cxeMbI pacnOJIO)l(eHHH M3.L\eJIMHB CJIoe. fIpM

HaH60JJee pacnpocTpaHeHHoH B pbI60KoHcepBHblx JJHHHHX

cxeMe YKJIa.L\KH 3x4 6aHKM B CJIoe nHTaTeJIb, BKJIlOlJalO-

Il\HH HaKOnHTeJIb, BOpOWHTeJJbH epOpMHpOBaTeJIb, pa6OTa-

eT BeCbMa 3epepeKTHBHO,06ecnelJHBaH epOpMMpoBaHHe CJJOH

H3 12.6aHoK 3a 2,5 c.

fIPOH3BO.L\HTeJIbHOCTbpOTOpHOH YKJIa.L\OlJHOHMalIlHHbI,

Bblpa)l(eHHYIO lJepe3 nepHO.L\ pa6olJero ~HKJIa, onpe.L\eJJH-

eM no epoPMYJIe

G = 60zu!'t = 60ul'tp, (2)
r.L\e't - np0.L\OJI)I(HTeJIbHOCTbO.L\HOrO060pOTa pOTopa (Bpe-

MH KHHeMaTJ11-1eCKOrO~MKJIa), c;

'tp - nepHO.L\ pa60lJero ~HKJIa ('tp = 't/z), c.

C YlJeTOM nO.L\lJHHeHHOCTH pa60lJero ~MKJIa BpeMeHH

06pa30BaHMH CJJOH6aHoK Ha epOpMMpOBaTeJIe nHTaTeJIH

epoPMYJIy (2) npe.L\CTaBHM KaK

G = 6011ul'tq" (3)
r.L\e11 - napaMeTp, xapaKTepH3YIOIl\HH nOJIHory HCnOJIb30-

BaHHH BpeMeHH epOpMMpoBaHHH CJIOHB nepHO.L\e pa-

60lJero ~HKJIa, 11 = 'tq, I 'tp;

'tq, - BpeMH 06pa30BaHHH CJIOHHa epOpMHpOBaTeJIe, c.

fIapaMeTp 11 y.L\OBJIeTBOpHeTyCJIOBHIO 11 ~ 1, npH 11 = 1

epoPMYJIa(3)npHHHMaeTBH.L\

G=60ul'tq,' (4)
PaBeHcTBo (4) onpe.L\eJIHeT yCJIOBHH, npH KOTOpbIX MaK-

CHMaJJbHOMCnOJIb3yeTCH CKOpOCTb HCnOJIHHTeJIbHbIX Me-

xaHH3MOB YKJIa.L\OlJHOHMalIlHHbI H 06eCnelJHBaeTCH B03-

MO)I(HOCTbee epYHK~HoHHpoBaHHH npH HaH60JIblIleH npo-

H3BO.L\HTeJIbHOCTH.I1HalJe rOBopH, paBeHcTBo 'tp = 'tq, co-

OTBeTCTBYeTYKJIa.L\o'-IHoH MaWHHe, cTpYKTYpa KHHeMaTH-

lJeCKOHuenH KOTOpOHcnoc06Ha 06eCnelJHTb YKJIa.L\KYnpH

MHHHMaJJbHO.L\OnyCTHMOMnepHO.L\e pa60lJero ~HKJIa. OlJe-

BH.L\HO,lJTOnpH arperaTHpOBaHHH YKJIa.L\OlJHOHMaWHHbI C

3epepeKTHBHo pa60TaIOIl\HM nHTaTeJIeM napaMerp 11 MO-

)l(eT CJIY)I(HTb xapaKTepHcTHKOH onTHMaJJbHoro ypOBHH

npo~ecca YKJIa.L\KHH3.L\eJIHHB Tapy.

113 epOPMYJI(1) H (2) cJIe.L\YeT,'ITO npH u = const COOTBeT-

CTBYIOIl\aH npOH3BO.L\HTeJIbHOCTbYKJIa,L\OlJHOHMaWHHbI MO-

)f(eT 6bITb .L\OCTMrHYTanpH Pa3JIHlJHbIX 3HalJeHHHX n H z, no-

CKOJIbKY'tp = lInz. CJIe.L\YeTOTMeTHTb, 'ITO napaMeTpbI n H

z HepaBH03HalJHO BJJHHIOTHa pa60TOcnoc06HoCTb YKJIa.L\olJ-

HOHMalIlHHbI. TaK, npH U = 12, z = 4 H 'tp = 2,5 C npOH3BO.L\H-

TeJJbHOCTbG = 288 6aHoKlMHH 06eCnelJMBaeTCH MalIlHHOH

npH lJaCTOTeBpallIeHWI pOTopa n = 0,1 c-I (6 06/MHH). fIpM

TOM )l(e BpeMeHH pa60lJero UHKJIa YKa3aHHYIO npOH3BO.L\H-

TeJIbHOCTb MO)I(HO 06ecnelJHTb MalIlHHOH C O.L\HMM3aXBa-

TOM npH z = I.qacTOTa BpameHHH poTOpa npH TIOM COCTa-

BHT n = 0,4 c-1 (24 06/MMH), T.e. 6Y.L\eTB 4 pa3a 60JIblIle.

YBeJIHlJeHHe CKOpoCTH pompa HeraTHBHO CKa3blBaeTCH Ha

pa60Tocnoc06HOCTH HCnOJIHHTeJIbHbIX MeXaHH3MOB MalIlH-

HbI, 'ITO npHBO.L\HTK CHIDKeHHIO lJaCTOTbInOBTOpeHHH pa6o-

lJHX lUIKJIOB H3-3a BHe~OBbIX npOCToeB, COOTBeTCTBYIO-

meMY YMeHblIleHHIO npOM3BO.L\HTeJIbHOCTMH YXY.L\WeHHIO

KalJeCTBa YKJIa,D,KHH3.L\eJIHH.

rpaepHKH epYHK~HH G =j{'tq,,11,u), nOJIYlJeHHble npH 3Ha-

lJeHHHX 'tq, OT 2 .L\O8 C.L\JlH nOCTOHHHbIX lIlarOBblX 3HalJe-

HMH 11 OT 0,4.L\0 I H npM u = 12 = const, npe.L\CTaBJJeHbI Ha

pHcYHKe. AHaJJH3 rpaepHKoB nOKa3bIBaeT, lJTO YKJIa.L\OlJHaH

MalIlHHa MO)l(eT 06eCnelJMBaTb 3a,D,aHHYIOnpOH3BO.L\HTeJIb-

HOCTb npM Pa3JIMlJHbIX 3HalJeHHHX 11. fIpM omHMaJJbHOM

3HalJeHMM 11 pa60Tocnoc06HoCTb MexaHM3MOB MaWHHbI

HCnOJIb3YeTCHMaKCHMaJJbHO.TaK, npH BpeMeHM epOPMHPO-

BaHHH CJIOH'tp = 2,52 C H 11 = 0,7 npOH3BO.L\MTeJIbHOCTbyK-

JIa.L\OlJHOHMalIlHHbI .L\OCTHraeT 200 6aHoKlMHH, npH 3TOM

nepHO.L\ pa60lJero ~MKJIa COCTaBJIHeT 'tp = 3,6 c. YKa3aH-

HYIO npOH3BO.L\HTeJIbHOCTb MO)I(HO MMeTb npH TaKOM )l(e

3HalJeHMM 'tp B HHTepBaJJe 'tq, 2,52 •.3,6 C H 11 COOTBeTCTBeH-

HO 0,7 .•. 1. I1HbIMM CJIOBaMH, 3a.L\aHHYIO npOM3BO.L\HTeJIb-

HOCTb YKJIa.L\OlJHOHMalIlMHbI MO)I(HO 06eCnelJHTb npH Me-

Hee BbICOKOMypoBHe HHTeHcHepMKa~MM npo~ecca epOPMH-

pOBaHHH CJIOeB, T.e. npH MeHblIlHX 3Hepro3aTpaTax Ha pa-

60ry nMTaTeJIH.

o
2 4 6 'q" C

3aBucuMocmb rjJYHKU,UU G =j('t<l>,11,U) am '<I> npu PG3J1U'IHblX
3Ha'ieHURX 11:

1- 1,0; 2 -0,9; J - 0,8; 4 - 0,7; 5 - 0,6; 6 - 0,5; 7 - 0,4



C JJ,pyroH CTOpOHbI, YBeJlH4eHHe napaMeTpa 11 npH

'tlj> = const npHBOJJ,HTK pOcry npOH3BOJJ,HTeJlbHOCTHyKJIa-

JJ,04HOHMaWHHbI 3a C4eT YMeHbweHHSI BpeMeHH pa604e-

ro l\HKJIa. YBeJlH4eHHe npOH3BOJJ,HTeJlbHOCTHnpH 3TOM OCO-

6eHHO 3aMeTHO B HHTepBaJJe 3<p<peKTHBHOrO <pOpMHpOBa-

HHSICJlOeB: npH 'tlj> = 2,5 ... 5 c. HanpHMep, npH 'tlj> = 3 C H

11 = 0,6 BpeMSI pa604ero UHKJIa COCTaBJlSleT'tp = 5 c, a

npoH3BoJJ,HTeJlbHOCThMaWHHbI - 144 6aHKHlMHH. TIPH TOM

)l(e 3Ha4eHHH 'tlj> napaMeTp 11 MO)l(HO YBeJlH4HTb JJ,O11 = 1,

a 3TO npHBeJJ,eTK YMeHbweHHIO nepHoJJ,a pa604ero UHKJIa

JJ,O'tp = 3 C H nOBblweHHIO npoH3BoJJ,HTeJlbHOCTH yKJIaJJ,04-

HOH MaWHHbI JJ,O240 6aHoKlMHH. 04eBHJJ,Ho, 4TO npH Ma-

JlbIX 3Ha4eHHSlX 'tlj> C03JJ,aeTCSInOTeHUHaJJ, HJlH pe3epB, B03-

MO)f(HOrO nOBblweHHSI npoH3BoJJ,HTeJlbHOCTH yKJIaJJ,04HoH

Mam'HHbi 3a C4eT HHTeHcH<pHKaUHH npouecca yKJIaJJ,KHH3-

JJ,eJlHHB Tapy.

CJle.n.yeT OTMeTHTb, 4TO B pOTOpHbIX YKJIaJJ,04HbIX Ma-

WHHax YMeHbWHTh BpeMSI pa604ero l\HKJIa JJ,O'tlj> 6b1BaeT

HepeJJ,KoTpyJJ,HOH3-3a HecoBepI.iIeHcTBa HCnOJlHHTeJlbHbIX

MexaHH3MoB, o6ecne4HBalOI.U,HX npH HenpepbIBHoM BpaIIJ;e-

HHH pompa nOJJ,allYH yKJIaJJ,KYH3JJ,eJlHHB SlIIJ;HKH BbIXOJJ,

3axBaTa H3SlIIJ;HKa,3aHHMalOIIJ;ero <pHKCHpoBaHHOenOJlO)l(e-

fife. TI03TOMY nOBbIweHHe npoH3BOJJ,HTeJlbHOCTHpOTOpHbIX

YKJlaJJ,04HbIXMallIHH JJ,OJl)f(HOHJJ,THno nyTH cOBepweHCTBo-

BaHHSIHX HCnOJlHHTeJlbHbIX MexaHH3MOB.

B acneKTe Bblpa)l(eHHoro BJlHSlHHRnapaMeTpa 11 Ha pa-

60Tocnoc06HoCTb YKJlaJJ,04HOHMaWHHbI onpeJJ,eJlHM UHK-

JlOBylO npoH3BoJJ,HTeJlhHOCTb MaWHHbI KaK <PYHKUHIO4ac-

TOTbI BpaIIJ;eHHSIpOTopa. 3anHweM nOJlHbIM JJ,H<p<pepeHUH-

aJJ<PYHKI.U1HnpoH3BoJJ,HTeJlbHOCTH

aG aG aG
dG=-dn+-dz+-du (5)an az au .
C YlIeTOM nepBH4HhIX oWH60K nOJJY4aeM Bblpa)l(eHHe

aG aG aG!1G=-!1n+-!1z+-!1u (6)
an az au'

rJJ,e!1n,!1z, !1u- nepBH4Hble oWH6KH B onpeJJ,eJleHHH

napaMeTpoB COOTBeTCTBeHHO n, Z, u.
T.JacTHble npoH3BoJJ,Hble npH nepBH4HbIX oWH6Kax co-

CTaBJlSlIOT:

aG a- = -(60nzu) = 60zu; (7)
an an
aG a aG a-=-(60nzu)=0; -=-(60nzu) =0. (8)
az az au au

Bblpa)l(eHHe (6) npHMeT BHJJ,

!1G = 60zu!1n. (9)
IJ;HKJlOBaSinpOH3BOJJ,HTeJlbHOCTbyKJIaJJ,04HoH MaWHHbI

COCTaBHT

Gu = G ±!1G= 60 nzu± 60 zu!1n, (10)

rJJ,eGu - UHKJlOBaSI,HJlH TeopeTH4ecKaR, npoH3BoJJ,HTeJlb-

HOCTbYKJlaJJ,04HoH MaWHHbI;

G - npoH3BoJJ,HTeJlbHOCTb yKJIaJJ,o'-IHOHMaWHHbI, on-

peJJ,eJleHHa})no <popMyJle (1);

!1G - MaKCHMaJJbHa}) oWH6Ka B pac4eTe npoH3BoJJ,H-

TeJlbHOCTH YKJlaJJ,04HoH MaWHHbI npH nepBH4HoH

oWH6Ke !1nB onpeJJ,eJleHHH 4aCTOTbI BpaIIJ;eHH}) po-

Topa H nOCTO})HHbIX 3Ha4eHHH apryMeHToB Z H U.

B pe3YJlbTaTe npoBeJJ,eHHblx HCCJleJJ,oBaHHHMO)l(HO cJJ,e-

JlaTb CJle.n.yIOIIJ;HeBbIBOJJ,bI:

• napaMeTp 11, paBHblH OTHoweHHIO BpeMeHH onepaUHH

<pOpMHpoBaHHSICJlO})K nepHoJJ,y pa604ero UHKJla yKJlaJJ,04-

HOH MaWHHbI, MO)l(eT CJlY)l(HTb xapaKTepHCTHKOH onTH-

MaJJbHOCTH npouecca yKJlaJJ,KH H3JJ,eJlHHB Tapy H nOKa3a-

TeJleM HaJJH4HS1HJlH OTCYTCTBHSInOTeHUHaJJa JJ,Jl})nOBbI-

weHHSI 3<p<peKTHBHOCTHpa60TbI MaWHHbI;

• HaH60JlhWHH npHpoCT npoH3BoJJ,HTeJlbHOCTH yKJlaJJ,04-

HOM MaWHHbI 3a C4eT YBeJlH4eHHSI napaMeTpa 11 JJ,OCTHra-

eTCSInpH BpeMeHH <pOpMHpoBaHHSI CJlOSIOT 2 JJ,O5 c, npH

3TOM 4eM MeHbwe BpeMSI <pOpMHpoBaHHSI CJlO}),TeM 60Jlb-

we npHpOCT npoH3BoJJ,HTeJlbHOCTH;

• HHTeHcH<pHKaUHJI npouecca 06pa30BaHHSI CJlOeB H3JJ,e-

JlHH Ha <pOpMHpOBaTeJle npH nOCTO})HHOM BpeMeHH pa60-

4ero l\HKJIa YKJlaJJ,04HOHMaWHHbI ('tp = const) cnoc06cTBY-

eT 06pa30BaHHIO nOTeHUHaJJa JJ,JlSlnOCJle.n.ylOIIJ;erO nOBbI-

weHHSI npoH3BoJJ,HTeJlbHOCTH MaWHHbI nyTeM YBeJlH4eHHSI

napaMeTpa 11 H cooTBeTcTBylOIIJ;erO YMeHbweHHSI nepHo-

JJ,apa604ero UHKJIa.
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