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P!ic.l.2.3. PB3pe3 meKoaoi1 npo6HnKH co cno>KHbiM 

Ka'laHHCM IUCKii 

I - MaCCHBHaJI Ja,llHllll CTCHKa; 2- H3HOCOCTOflKHe 60KOBLIC 

nflHTLI; 3 - ll)lCaJJbHO c6anaHC1ipOB8HHbiC M8XOBLIC KOneca; 

4 - nO)lllllinHHKH; 5- MBCCHBHblfl CTaJJbHO!i WBT}'H; 

6- JKCUCHTJlliKOBLiil san; 7- rH)lpaBJIH'ICCKOe ycrpof!CTBO 

perynHpOBBHHll pa3rpYJO'IHOfllUenH; 8- npe)lOXpBHIITCJibHaJI 

pacnopH!U! nJIHTa; 9 - CMCHIIble nJIIITbl lllCK 

lf3 MaprBHUOBifCTOI! CTanH 

llJ,eKOBble ,npo6HJIK11 

np11BO.[(.SITC.SI B .[(811)KeHHe OT 

3JieKTpO.[(BI1raTeJI.SI 4epe3 KJIH­

HopeMeHHYIO nepe,na4y Liai.I.te 

BCero Ha O.[(HH 113 MaXOBI1KOB. 

Tpyi.I.tHec.SI 4aCTI1 .npo-

6HJIKH CMa3biBaiOT )KH.[(KI1M 

MaCJIOM 11 KOHCHCTeHTHOH 

CMa3KOH. )l{H.[(KOe Macno npH­

MeH.sieTC.s! .[(JI.s! CMa3KI1 no,n­

IllHnHHKOB KOJieH4aToro BaJia 

11 rOJIOBKI1 WaTyHa, KOHCH­

CTeHTHa.s! CMa3Ka - .[(JI.SI no,n­

UJHnHHKOB nO,[(BH)KHOH I.l.\eK11 11 

cyxapeii B rHeJ,nax pacnopHbiX 

nJII1T. ilO.[(I.U11nHHK11 11 cyxapH , 

CMaJbiBaJOT '4epe3 onpe,neneH-

Hbie npoMe)KYTKI1 BpeMeHH 

KOHC11CTeHTHblM11 CMaJKaMI1, 

nocrynaiOI.I.t11MH no CHCTeMe 

Tpy6oK OT cneU.11aJibHOH aBTO­

MaT114eCKOH 111111 py4Hoti 

CTaHIJ.H11 CMaJKH. Do COCTaoy 

o6opy,noBaHI1.s! CHCTeMbl )KH.[(­

KOH 11 rycToti CMa3KI1 no4TH 

O.[(HHaKOBbl M.SI ,npo6HJIOK BCeX 

Tl1nOB H B OCHOBHOM pa311114a­

IOTC.SI np0113BO.[(HTeJibHOCTbiO. 

B npaKTHKe Haxo.n»T 
np11MeHeHHe ,npo6.Sill{He n1111Tbl C Kp11BOJIHHeHHb!M npO.[(OJibHbJM npoqmneM. 

,[{n.si nOBbiWeHI1.s! CTeneHI1 ,npo6neHI1.s! y COBpeMeHHbJX 11.\eKOBbiX ,npo611-

JIOK yseJII1l.JeHa BbJCOTa KaMepbl ,npo6JieHH.H. 0Ha np11MepHO B 2-2,3 pa3a 60JibWe 

I.UHpHHbi np11eMHoro OTBepcTHH. KpoMe Toro, QJYTeposKy Heno,nBH)KHOH I.I.teKI1 s 

HI1)KHeH l.JaCTI1 CKaWHBaiOT .[(JI.SI o6pa30BaHI1.H B MeCTe pa3rpy3KI1 napanJieJibHOH 
30Hbl (I4). 

3apy6e)!(HbiX QJHpM w11poKo npaKTI1KYeT 11CnOJib30BaHI1e 3BM MH on­

TI1M113aU.H11 reOMeTpHH KaMepbl ,npo6neHH.s! H K11HeMaTI1KH npHBO.[(HOrO MeXaHI13Ma. 

3To cymecTBeHHo YJIY"LJI.U11Tb TeXHOJIOrH4eCK11e H 3KcnnyaTaU.110HHbie 

xapai<TepHCTI1KH ,npo6HJibHbiX MaWHH nepBOH H BTOpOH CTa.[(I1H ,npo6JieHH.ll. 

PaJpe3 ll{eKosoil .npo6HJIKH co CJIO)!(HbiM Ka4aHHeM meKI1 {p11c. I .2.3) .naeT 

HarJI.H.[(HOe npe.[{CTaBJieHI1e 0 npOCTpaHCTBeHHOM pacnOJIO)KeHH11 OCHOBHblX 3Jie­

MeHTOB KOHCTPYKU.HH. 3a.[{H.li.H CTeHKa ( oHa )Ke Heno,nBI1)KHa.H ll{eKa) I, 
fiOKOBbie nJII1Tbl 2 11 nO,[(BH)KHa.s! ll{eKa, 3all{HI.l.\eHHa.SI C HenO.[(BI1)KHOH 11.\e­

KOH CMeHHblM11 nJII1TaMH 9 H3 MapraHU.OBHCTOH CTaJIH, o6paJyiOT KaMepy .[{po6ne­

H11.s!. ilO.[(BI1)KHa.H ll{eKa, no,nBeWeHHa.s! Ha 3KCU.eHTpHKOBOM BaJiy 6, ycTaHOBJieH-
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E.E.AHapeee, O.H. TUXOHOB. ,Qpo6neHI1e, 113M8flb48H11e 11 nOArOTOBKa CblpbR K o6oralJ.1eHI110 

HOM B nO,[{UIHnHI1KaX 4, COBepWaeT Ka"'aHI1.s! 3a C4eT MaCCHBHOrO CTaJibHOrO wa­

'I)'Ha 5. HepaBHOMepHOCTb Harpy3KH Ha npHBO.[(HOH ,ns11raTenb ycTpaH.SieTc.H .6na­

ro.nap.H H,neanhHO c6anaHcHposaHHbiM MaxoBhiM KonecaM 3. KpynHOCTb .npo6ne­

Horo npo.nyKTa perynHpyeTc.H c noMOll{biO m.npasnal!ecKoro YCTPOHCTsa 7, a 3a­

w.11Te oT nonoMoK (s cnyqae nona,naHHll He,npo6HMhiX npe,nMeToB B KaMepy .npo6-

neH11.si) cnoco6cTsyeT npe.noxpaHHTeJibHa.si pacnopHa.H nnHTa 8. 
B np11n.II np11se.neHhi TeXHH4eCKHe xapaKTepHCTHKH llleKOBbiX .npo6HJIOK. 

1.2.3. ll.leKOBblX 

Yron JaxsaTa. Yron Me)J<JJ.Y Heno,nBH)KHOH H no,[{BI1)!(HOH llleKaMH HaJbi­

saeTC.si yrnoM 3aXBaTa IUeKOBblX ,npo611JIOK. llpH pa6oTe ,npo611JIKH 3TOT yroJI He­

MHOrO H3MeH.HeTC.si scne.[{CTBHe Ka"'aHI1H no.[{B11)KHOH llleKH (pHc.1.2.4). He3Ha"LJH­

TeJihHbiMH H3MeHeHH.siMH yrna 3aXBaTa a npeHe6peraiOT H C'lJHTaiOT ero paBHbiM 

yrny np11 C6JIH)!(eHHbiX llleKaX. 

Yron JaxsaTa H3MeH.HeTc.si npH perymtpooaHHH umpHHhi Bb!XO.[(HOH llleJIH. 

YMeHbWeHHe umpHHbi conposo)J()J,aeTc.H yseJIH4eHHeM yrna JaxsaTa, H Hao6opoT, 

yoenH"'eHHe WHpHHbi - ero yMeHhweHHeM. Cne.nosaTeJibHO, npH ysenH"LJeHHH yr­

na 3aXBaTa .[(OJI)KHa B03pacTaTb CTeneHb .[{p06JieHH.SI 11 yMeHbi.UaTbC.SI npOH3BO.[(H­

TeJibHOCTb .[{p06HJIKH. 

PaJ.nasnHsaeMhiH Me)J()J.y I.I.teKaMH KycoK HaxO.[{HTC.si no.n .neiicTBHeM cne­

,nyiOllli1X CHJI (pHc. I .2.4): P - .nasneHHe no,[{BH)!(HOH llleK11; P1 - peaKUH.si Heno.n­

BH)!(HOH llleKH; jP H jP1 - CHJia TpeHH.sl KYCKa no COOTBeTCTBeHHO no,nBH)KHOH H 

HenO,[{BH)!(HOH llleKe; f- K03QJcp11U.HeHT TpeHI1.H CKOJlb)KeHI1.H Me)K.[{y KYCKOM H ll{e­

KaMI1. C11na T.sJ:)!(eCTH KYCKa scne.ncTBHe ee MaJIOCTH B cpasHeHHH c cHnaMH P 11 P1 

.nasneHH.si llleK He YLII1TbiBaeTc.si. 

C11ny P MO)KHO pa3110)KHTb Ha cocTaBJI.siiOI.l.\He: rop1130HTaJibHYJO T H Ha­

npasneHHYIO sepT11KaJibHO ssepx N. BepT11KaJibHa.sr cocTaBJI.s!IOI.I.ta.si cTpeMHTC.si 

BbiTOJIKHYTb .npo6HMblH KYCOK BBepx, 3aCTaBI1B ero CKOJlb3HTb B.[(OJlb nosepXHOCTH 

llleK. Cne,ncTBHe TaKoro BbiTaJIKI1BaHH.ll - B03HI1K­

HoseHHe CHJI TpeHHll jP H npen.siTCTBYIOlllHX 

Bb!TaJIKHBaHHIO KycKa. BepTHKaJibHall cocTaBJI.siJO-

llla.si onpe.nen.sieTc.si paseHCTBOM N = Psina. 
Cne.nosaTenbHO, yron 3axsaTa a He MO)KeT 

npeBbiWaTb HeKoToporo npe.nenhHoro 3HaLJeHI1.H. p 1 

Dp11 yrnax 3axsaTa, npeBbii.UaiOIUHX 3TOT npe.nen, 

BblTaJIKHBaJOll{a.SI CHJia HaCTOJlbKO BeJIHKa, 4TO CHJibl 

TPeHH.sl KycKa o nosepxHoCTb llleK cTaHOB.siTC.si He­

.nocTaTOLIHhiMH .[{Jl.H y.nep)!(aHI1.si KYCKa B KaMepe 

.npo6neHHll, oH cMemaeTc.si ssepx H He nona.naeT s 

npou.ecc .npo6neHH.si. 

Dpe,ll.eJihHbiM yrnoM JaxsaTa 6y,neT TaKoii 

yroJI, npH KOTOpOM BblTaJIKHBaiOll\a.H CHJia nOJIHO­

CTbiO ypaBHOBeCHTCll B03HHKaiOII.{HMH CHJlaMI1 Tpe-

PaJaen 1. ,Qpo6neHHe 

y 

X 

p 

PHc.l.2.4. PasHoocclie KYCKa, 

Ja>KaToro MClK.llY meKaMH 

,llp061inKH 
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HlUI. flpe.n:eJibHblH yron 3axsaTa, KaK li CHJia TpeHH.II, onpe.n:eJI.IIeTC.II npH .n:aHHOM 
.D,asneHHH .D,p06.11IJ.J;liX ll{eK TOJibKO K03cp<f>H~HeHTOM TpeHH.II CKOJlb:>KeHH.II Me:>K.D,y 
KYCKaMH .n:po6HMoro MaTepHa.na H nosepxHoCTbJO IJ.J;eK. 

PaccMoTpHM pasHosecHe KycKa, 3a:>KaToro Me:>K.LJ.y IJ.J;eKaMH s pa6o'leM 
npocTpaHCTBe .D.po6HJIKH (pHc.l.2.4). Haqa.no KOOp.D.HHaT noMeCTHM B ~eHTp KycKa 

H ocb op.D.HHaT COBMeCTHM c 6HcceKTpHcoii yrna 3axsaTa. EcnH ex - npe.D,eJibHhlH 
yroJI 3aXSaTa, TO KYCOK HaxO,LIHTC.II S paSHOBeCHH H CYMMa npoeKQHH .D,eHCTSYIO­
I.JJ;HX Ha Hero CHJI Ha JII06hre KOOp.D,HHaTHble OCH paBH.IIeTC.II HYJIJO: 

L:x = -Pcos ex+~ cos a.- fPsin a.+ iPJ sin a.= 0; 
2 2 2 2 

~(cos~+ /sin~)= P( cos~+ fsin ~} ~ = P; 

~> = ll sin ex+ Psin a.- iPJ cos a.- fPcos ex= 0. 
2 2 2 2 (1.2.1) 

Tio.D,cTasn.H.II P 1 = P s ypasHeHHe ( 1.2.1 ), nony'!HM 

TOr.D,a 

OTKy.D.a 

2sin a. = 2j cos ex HJIH tg a. =f. 
2 2 2 

Ko3cp<f>H~HeHT TpeHH.II CKOJih)KeHH» f MO)KHO Bblpa3HTb "'epe3 yron TpeHH.II <p: 

j= tg<p, 

ex 

ex 
tg- =tg<p, 

2 

- = <p Hnli a. = 2<p. 
2 

Dpe.D,eJihHbiH yron 3axsaTa paseH .D.BOHHoMy yrny TpeHH.II. YzoR 3axBama 
UleK08blX opo6WIOK ecezoa OOJlJICeH 6blmb MeHbUle oeoimozo y21la mpeHUJl,' 

ex< 2<p. {1.2.2) 
Ko3<f><f>H~HeHT TpeHH.II CKOJih)KeHH.II KaMH.II no :>Kene3y f= 0,3, 'ITO cooT­

BeTcTsyeT yrny TpeHH» oKono 16°. TaKHM o6pa3oM, yron JaxBaTa ex MO)KeT .n.oxo­
.LJ:HTb npHMepHO .D,O 32°. flpaKTH'leCKH y l.l{eKOBbiX .Lip06HJIOK yron 3axsaTa He npe­
BbllUaeT 25°. B OT.D.eiibHhiX cny'la.Hx npH pa6oTe .n.po6HJIOK Ha6mo.D,aJOT sbr6poc 
KYCKOB MaTepHana SBepx, CJie.D,OSaTeJibHO, HX yron 3axSaTa a. > 2<p. 

qaCTOTa BpaiQeHHH KOJICH'IaToro BaJJa. flpH OTXO.LJ:e llO.LJ:BH)KHOH IJ.J;eKH 
.D,po6neHbiH npo.l{yKT H3 KaMepbl .D.p06JieHH51 IJ.J;eKOSOH .D.p06HJIKH no.n: .n:eHCTBHeM 
CliJlbl T.SDKeCTH CB060.D,HO Bbina.D,aeT SHH3 1.1epe3 BbiXO.l{HyiO IJ.J;eJib (plic.l.2.5). flpli 
Ka:>K.D,OM Ka'laHHli IJ.J;eKH MOryT BhinaCTb TOJibKO KYCKH, HaXO.Q.IIll{HeC.II HH)J(e flJIOC­
KOCTH CD, Ha ropH30HTe KOTOpOH lliHpHHa KaMepbl .n:po6neHH.II S MOMeHT OKOHI.!a­
Hli51 pa6o1.1ero XO.LJ:a pasHa WlipHHe SbiXO.LJ:HOH ll{eJIH npH MaKCliMa.JibHOM OTXO.Qe 
llO.LJ:BH)J(HOH ll(eKH. 
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E.E.AHopeee, O.H. TuxoHoe. Apo6neHHe, H3Menb~eHHe H noAroroaKa CbipbR K o6ora[4eHI!IIO 

Borna.D,aeT MaTepwa.n, 3aHHMaromHi1 
o6neM npH3Mhl AB'CDEFGM Pa3Mep Kyc­
KOB MaTepHana S Jll060M ropH30HTa.JlbHOM 
ce'leHHH 3TOH npH3Mbl 6y.D,eT 6onhrne Mli­
HHMa.JlhHOH WHpHHhl pa3rpy30"'HOrO OTBep­
CTli.ll. JTO .D,OnymeHHe npHSO.D,liT K orpaHH­
t.JeHHIO nepHo.n:a pa3rpy3KH .D.po6neHoro 
npO.D.YKTa speMeHeM nOJIOBHHhl o6opoTa 
KOJieH'laToro sana. flpaKTH'leCKH pa3Mepbr 
KYCKOB Ha pa3HblX ropH30HTax B npe.D,enax 
Bbina.D,aJOI.l{eH npH3Mbl MOrYT OKa3aTbC.II 
MeHhllle o6ycnosneHHoro pa3Mepa H nepw­
O.ll. pa3rpy3KH MaTepwana 6y.D.eT 6onbrne 
speMeHH nonoBHHbl o6opoTa sana. 

::z:: 

J / JF 

-t: 

BpeMeHH OTXO.D.a no.n:sH:>KHOH meKH 
.D,OJI:>KHO 6b1Tb .D,OCTaTO"'HO .D,JI.II TOrO, 'IT06bi 
KYCKH c ropH30HTa sepxHeH nnocKOCTH 
CD, pacnono:>KeHHOH Ha SbiCOTe h oT ropH-
30HTa pa3rpy30'IHOfO OTSepCTH.II, ycneJIH 
npOHTH 3TO pacCTOSIHHe, na.n:a.11 llO.D. .D,eHCT­
BHeM CHJlbl T5J)KeCTH. 

Dpo.D.OJI)KHTeJibHOCTb OTXO.D.a no.n.­
SH)KHOH l.l{eKH pasHa npO.IJ.OJI:>KHTeJJbHOCTH 
nonosHHbi o6opoTa sana: 

PHc.l.2.5. Pa.JrpyJKa npo6neHoro nponyKTa 
HJ meKoaoH .upo6HnKH np11 HaHBbironHeHrnei1 

'laCTaTe spaweHifll KoneH'!aToro sana 

I 60 30 
1=--=-, 

2 n n 
-I 

r.n.e n - qacToTa spaiJ.J;eHH» KoneH'!aToro sana, MHH . 

( 1.2.3) 

To )Ke speM.II t Haxo.D,HM H3 ycnosw» cso6o.D,Horo na.D,eHH» KycKos c BbiCo-

Tbi h: h = 0,5gt2
, OTKy.D.a 

t = ~2h/ g' ( 1.2.4) 

r.D,e g - ycKopeHHe cso6o.n:Horo na.D,eHH.II, Mlc2
• 

flpHpaSHHBa.ll npaBbie '!aCTH paseHCTS (1.2.3) H (1.2.4), nonyt.JHM 

n=30~g/2h. (1.2.5) 

Bhrcory h Haxo.n.HM 113 np.IIMoyronbHoro TpeyroJJbHHKa B'B[C : 

h=-s-=b2-bl . 
tgex tgex 

Tio.D.cTaBn.ll.ll ee s Bbipa:>KeHHe (1.2.5), nonyt.~aeM 

n=30 I gtga. =30~gtga., (1.2.6) 
2(b2 -b1) 2s 
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r.ne a - yroJJ 3axsaTa; b1 - MHHHManbHa51 lliHpHHa SbiXO)lHOH ll(eJJH, M; b
2 

- MaK­

CHMaJJbHa51 lllHpHHa SbiXO,AHOH ll(eJJH, M; S - )lJJHHa XO)la (pa3Max) no,nSH:>KHOH 
LQeKH y pa3rpyJOtjHOrO OTSepCTHR, M. 

4aCTOTa spall(eHHR 3KCUeHTpHKOBOrO sana, onpe,neJJ51eMaR no cpOpMyJJe 
( 1.2.6), npH npHHRTbiX ,nonyr..ueHHRX COOTSeTCTByeT MaKCHMaJJbHOH npOH3BO)lH­

TeJJbHOCTH ll(eKOBOH .npo6HJTKH H n03TOMy Ha3biBaeTCR HGU6bl200HeUUteU ( 14]. 

EcnH BbrpaJHTb reoMeTpHljeCKHe pa3Mepbr KaMepbr .npo6neHHR s .nonRx 
WHpHHbl npHeMHOrO OTsepCTH51, TO C ytjeTOM b2 - b1 = 0,054B; a= 22° noJJyYHM8 

n 42 182,6 

~0,054B = .JB ' ( 1.2. 7) 

r.ne B - umpHHa npHeMHoro OTsepcTHR, M. 

flpOUlBO~HTCJibHOCTb. JlpHHHMaeM 06beM .llp06JJeHoro npo.nyKTa, Bbl­

na,nmor..uero 3a O.llHH o6opoT sana .npo6HJJKH, pa6oTmoweti c HaHBbrro.nHetiweti 

ljaCTOTOH BpaLQeHHJI, paBHblM 06beMY npH3Mbl AB'CDEFGM (pHc.1.2.5). nno­
r..ua.nb TpaneuHH ABCD ocHosaHHH npH3Mbi 

F = bl + b2 h. 
2 

Bbrwe paccljHTaHo, ljTO h = b2 - b1 I tg a. Tor.na o6beM npH3Mbi 

v (b2 + b)Xb2 -b)) L, 
2tga 

r.ne L - .llJJHHa KaMepbr .npo6neHHJJ, M. 

06beMHa.H npOH3BO)lHTeJTbHOCTb ,npo6HJTKH B Ky6HYeCKHX MeTpax S tjaC 

V = 60nv=60n (b2 +b1)(b2 -b1) L. (1.2.8) 
2tga 

Bse.neM s <jlopMyny (1.2.8) lllHpHHY npHeMHoro oTsepcTHH B. llocKOJJbKY 
b2- b1 = 0,054B, MHHHMaJJbHa.H WHpHHa b1 = b2 - 0,054B, Tor.na 

b2- b1 = 2b2 - 0,054B. (1.2.9) 

JlO)lCTaBHS (1.2.9) S (1.2.8), nOJJYYHM 

V = 6011 (2b2 - 0,054B )o,054B L = JOnL 0,!08Bb2 - 0,003B
2 (!.

2
.!0) 

2~a ~a 

B nocne.nHei1 <jlopMyne ljaCToTa spar..ueHH.H .npo6HJJKH onpe.nenHeTcH paseHcT­
soM (1.2.7). 

8 
CIJopMyJJa ( 1.2. 7) .ll8eT TOLJHYJO '18CTOTY BpaiUeHHJI .llilll IUeKOBbiX ,llp061lJJOK IjlllpMbl 

<<Ai!i!llC·lJanMepc (Allis-Chalmers)» 1i 38BbillleHHYJO- .llJIJI .llp061ii!OK OTe'leCTBeHHOro npO!i3BO.llCTBa. 
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JlpHH.HB tga == 0,4 H no,nCTaBHB 3TO 3HaYeHHe B cpopMyny ( 1.2.1 0), nOJJ)"--HM 

V = (1479b2.Jii -40B.JB~. 
Maccoaa.H npOH3SO.llHTeJibHOCTb .npo6HJIKH a TOHHax a Yac 

Q = V(k8) = (1479b2 .JB- 40B.Jii~(k'6), (1.2.11) 

r.ne k - K03cpcpH~HeHT pa3pbiXJieHH.H MaTepHaiia np11 SbiXO,Ae 113 ,npo6HJTKH; 0 -
nnoTHOCTb MaTepHana, TIM

3
. 

<l>opMyna ( 1.2.11) He yYHTbisaeT BJJHHHHJI Ha npoH3SO.llHTeJibHOCTb .npo-

6HJJKH $H3H'IeCKHX CBOHCTB ,npo6HMOrO MaTepHana, TaK KaK OHa nonytjeHa TOJibKO 

113 reoMeTpH'-IeCKHX npe.ncTasneHHH. HecMOTPH Ha 3TO, <PopMyna ( 1.2. 11) no3BO­

JI51eT npe,ACTaBHTb ce6e BJIHHHHe OCHOBHblX MeXaHHYeCKHX $aKTOpOB, Onpe.ne­

JJ5110ll(HX npOH3BO)lHTeJJbHOCTb .npo6HJJKH
9

. 

,[VI.H pacqeTa npOH3BO)lHTeJJbHOCTH LQeKOBbiX ,npo6HJJOK npe,nJJO)KeHO He­

CKOJibKO 3MllHpH'-1eCKHX cpopMyn, COCTaBJJeHHbiX HCXO)lH H3 npe,nnOJIO)I{eHH51, tjTO 

npOH3BO,AHTeJJbHOCTb ,npo6HJJOK nponopUHOHaJJbHa nJJOll(a)lH BbiXO.llHOH ll..\eJIH. 

HanpHMep, 3MnHpHYecKa.H cpopMyna HHCTHTYTa «MexaHo6p» 

Q = kKJlkiiJtlc.n.(150 + 750B)Lb2yn, ( 1.2.12) 

r.ne Q - MaccoaaH npoH3BO.llHTenbHOCTb, Tftj; Yn = kB - HacbrnHaH nnoTHOCTb Ma­

TepHana, TIM3
; kKp, k.n, kn. - nonpaBOYHbie K03cp$HUHeHTbi Ha ycnoBHH .npo6neHHH 

(KpynHOCTb, BJialliHOCTb, TBep,AOCTb HCXO)lHOrO llHTaHH51), npHHHMaiOT CJie,nyJO-

LUlie 3Ha1.feHH51: 

Co.neplKaHHe Knacca 

+ O,SB B mtTaHiill, % s 10 20 25 30 40 so 60 70 80 

k.p I, 1 1,08 1,05 1,05 1,03 1,00 0,97 0,95 0,92 0,89 

BJJalKHOCTb PY.llbl, % 4 s 6 7 8 9 10 II 

kon 1,00 1,00 0,95 0,90 0,85 0,75 0,65 0,65 

KpenoCTb no Ill Kane 

M.M.flpoTO.llbliKOHOBa S-9 10-11 12-13 14 15-17 18 19-20 

k... 1,20 1,10 1,00 0,97 0,95 0,93 0,90 

TipOH3BO)lHTeJJbHOCTb npHHHMaiOT no cpeJJ.HHM ,AaHHbiM 3aBO)lOS­

H3rDTOBHTeJieH C BBe,neHHeM nonpaBOK Ha HaCbinHYIO nJJOTHOCTb ,npo6HMOrO Ma­

TepHana H YCJJOBHH .npo6neHHH: 

Qp = kKpkenlc.n.Qnacn(b2p/ b2nacn)(yn/ 1 ,6), ( 1.2.13) 

r.ne Qnacn- nacnopTHa.H (no KaTanoraM 3aao.nos-H3rOTOBHTenei1) npoH3BO,AHTeJJb­

HOCTb .npo6HJJKH, T/Y, npH nacnopTHOM 3HaYeHHH lllHpHHbl ll(eJIH h2nacn; Qp - TO 

)!(e, npH pacqeTHOM 3HatjeHHH WHpHHbl ll(eJIH b2p. 

9 Ecnll B 1\JopMyne (1.2.11) noJJOlKHTb k'O = 1,6 TIM
3

, TO no Heli MOlKHO TOLJHO BbiLJHC­

JJHTb npOll3BO.llllTeJlbHOCTb meKOBbiX .llp061lJJOK, HJrOT8BJlllBBeMbfX aMepMK8HCKOH 1\JilpMOli <<AilJJHC­

lJanMepc» .llJJll cpe.nmtx 3Ha'leHHH b2. 
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PoccHHcKHe 3aBOAbi nocTaBJHIIOT Il..{eKOBbie Apo6HnKH c :meKTpo.o;sHraTe­

neM, MOII.lHOCTb KOTOpOrO ,LIOCTaTOliHa MH ,Lipo6nemUI OlleHb KpenKOH nopO.li;bi C 

npe.o;eJlOM npOliHOCTH Ha C)f(aTHe 250 Mfla. IJpH 3TOM npOH3BO.li;HTeJ1bHOCTb 

AOJI)f(Ha COOTBeTCTBOBaTb nporrycKHOH cnoco6HOCTH Ap06HJIKH npH 3a,lJ;aHHOH 

I.IIHpHHe B&Ixo.o;Hoti Il..{enH. Tio3ToMy Apo6Hni<a Bbi6HpaeTcH no pa3Mepy MaKcH­

Man&Horo KycKa Dmax B HCXO.LIHOM MaTepHane H no npoH3BOAHTen&HOCTH npH 3a­

.o;aHHOH UlHpHHe BbiXO,ll,HOH Il..{eJlH. lllHpHHa npHeMHoro OTBepCTHJI AOJI)f(Ha 6biTb 
He MeHee I, 15Dmax· 

EcnH Bbi6paHHbiH no pa3Mepy KycKa THnopaJMep .o;po6HnKH He o6ecneliH­

saeT 3a,ll,aHHYIO npOH3BO,ll,HTeJ1bHOCTb, TO cpaBHHBaiOT BapHaHTbi ycTaHOBKH AByx 

.o;po6HnoK HnH OAHOH cne.o:yiOI.l.{ero 6onbluero THnopaJMepa. Iloci<on&Ky ycTaHoB­

Ka 11\eKOBOH ,ll,p06Hni<H CBH3aHa C MOHTIDKOM TH)f(eJioro nHTaTeJIH H COOpy)f(eHHeM 

6yHKepa H 3,ll,aHHH, npe.o;nOliTeHHe cne.uyeT OT,ll,aBaTb BapHaHTy C O,ll,HOH .o;po6HJI­

KOH. EcnH Bbi6paHbi .upo6HJIKH BhirrycKaeMoro MaKCHManbHOro THnopa3Mepa H 

ecnH no pacl.fery HX nonyqaeTCH .use, To cne.o;yeT paccMaTpHBaTb sapHaHT ycTa­

HOBKH O.ll.HOH KoeycHoH .n.po6HnKH KpynHoro .o;po6neHHH. IlpH onHcaHHOM cnoco-

6e Bbi6opa .D.p06HnKH MOI.l.{HOCTb 3JieKTpOABHraTeJIH MO)f(eT OKa3aTbCJI 3aBbiUleH­

HOH, eCJIH HCXO.li;HaJI py.ua MeJIKaH HJIH HMeeT He3HaliHTeJ1bHYIO KpenOCTb. 

3apy6e)f(Hble 3aBO)J.bi·H3fOTOBHTeJ1H 11\eKOBbiX Ap06HJ10K flOCTaBJlJIIOT 

O)J.HH H TOT >Ke THnOpa3Mep .ll.p06HJ1KH C 3JieKTpO,ll,BHraTeJIHMH pa3HOH MOI.l.{HOCTH. 

B 3TOM cnyt.tae MOI.l.{HOCTh 3neKTpOABHraTenJI no.u6HpaeTcH c yt.teTOM npoHJBO.ll.H­

Ten&HOCTH, KpynHOCTH HCXO,ll,Horo MaTepHana H npo.o:yKTa H KpenocTH PY.ll.hl. Tpe-

6yeMyiO MOI.l.{HOCTh 3neKTpO)J.BHfaTenJI qmpMa «AJlJIHc-l{anMepc» peKOMeH.uyeT 

pacclfHThiBaTb no 3aKoHy noH.o;a. HH.UeKc «liHCTOH» pa6oTbi W; onpe.uenJieTCJI .o;n.11 

.uaHHOH PY.ll.bi cne~..tHan&HbiM HcmnaHHeM .o;po6HMOCTH 30-40 OTo6paHHbiX KYCI<OB 

PY.ll.hi pa3MepoM 50-75 MM. Kyci<H pa3pywaiOTCH ABYMJI BCTpe4HbiMH MonoTaMH, 

na,ll,aiOll\HMH, KaK MMTHHKH, H y.o;apHIOII.lHMH KyCOI< C AByx CTOpOH. J1H,ll,eKC pa60Tbi, 

BbllfHCJieHHbiH no ,ll,aHHbiM HCnbiTaHHH, H3MepHeTCH B KHJIOBaTT-lfacax Ha TOHey. 

IIoTpe6HaH 3HepmH MH .upo6neHHJI I T pacclfHTbiBaeTCH no cpopMyne 

(
lOW lOW; J 

W = 0,75 .Ji:- ~BHCX ' 

r.o;e W; - HHAeKc «l.fHCTOH» pa6oThl, (KBT·li/Kop.T10)MKM-0'5; Bn - I<pynHOCTb 

npo.o;yKTa, COOTBeTCTBYIOII..taH CHTy, lfepe3 KOTOpoe npOXOAHT 80 % MaTepHana 

(npHHHMaeTCH npHMeHHTeJibHO K pa3Mepy BbiXOAHOH Il..{enH Ap06HJIKH), MKM; 

BHcx - KpynHOCTb Hcxo.o;Horo MaTepHana, cooTBeTCTBYIOll\aH CHTy, 4epe3 KOTO­

poe npoxo.n.HT 80% MaTepHana (s pacqeTax npHHHMaeTcH BHcx = (0,5+0,67)B), 
MKM; B- WHpHHa npHeMHoro OTBepcTHH .upo6HJIKH. 

BecbMa MJirKHe nopo.o;bi HMeiOT HH,ll,eKc pa60Thi MeHee 9 (KBT''I!Kop.T)MKM.{)'5, 

a BeCbMa KpenKHe- 6onee 26 (I<BT·q/I<op.T)MKM·O,s. 

10 
O.nHa KOpOTKliJI TOHHa pasHa 907 Kr. 
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IIoTpe6HaH MOI.l.{HOCTb 3JieKTpO.LIBHraTeJIH 

N11.a= WQ, 

r,Lie Q- npOH3BOAHTeJibHOCTb ,L1p06HJ1KH no nHTaHHIO, Tfll. 

Bbi6HpaeTCH 6nH)f(aHI.IIHH 6on&UIHH no MOI.l.{HOCTH Jnei<Tpo.usHraTenb. Ec­

nH paCC"'HTaHHa!l MOII.lHOCTb 3JleKTpO,LIBHfaTeJ1H npeBbiWaeT MaKCHMMbHYIO 3aBO­

,LICKYIO MOII.lHOCTh, TO .upo6HnKa MH pa6oTbi He no.o;xo.uHT. Cne.o;yeT H3MeHHTb 

ycnOBHH ,L1po6neHHJI (HanpHMep, yseJlH'IHTb pa3Mep BbinYCKHOH I.l.{eJlH H H3MeHHTb 

KpynHOCTb npO.LIYKTa ,ll.po6HnKH Bn) HJlH Bbi6paTb .upo6HnKy cne.o;yiOI.l.{ero 6onb­

ruero THnopaJMepa. 
fioTpe6HaH MOlllHOCTb JJICICTpO,ll.BHraTeJIH. ,[(n.11 onpe.ueneHHH MOI.l.{HO­

CTH ycTaHosneHHoro 3neKTpOABHraTenH Ny MO)f(eT 6biTb peKoMeHAOBaHa cpopMyna 

HHCTHTYTa «MexaHo6p» 

Ny = I,5PyJlLH(b2- bt)n, (1.2.14) 

rAe Py11 - y.uen&HaJI pa6oTa .o;po6neHHH, ,ll.nH Apo6HnoK c npocTbiM .ll.BH)f<eHHeM Il..{eKH 

Py11 = 5 KBT·Lf/M3, co cno)f<HbiM .ll.BIDI<eHHeM Il..{ei<H Py11. = 4,5 I<BT·Lf/M
3
; H- BbiCOTa 

no,ll.BH)f<HOH meKH, M (3aBHCHT OT wHpHHhi npHeMHoro oTBepcTHH B Apo6HnKH): 

B,M .................................................................................... 0,4 0,6 0,9 1,2 1,5 
H,M .................................................................................... 1,1 2,2 2,7 3,1 3,6 

1.2.4. 3Kcnnyara~MH ~eKOBbiX ,Qp06MnOK 

Ha o6oraTHTeJlbHhiX cpa6pHKax 11\eKOBbie Apo6HnKH npHMeHJIIOT ,ll.JlH 

KpynHoro ,L1p06JleHHJI. 3TH ,ll.p06HnKH He MOfYT pa6oTaTb no.o; 3aBMOM, fi03TOMY 

.n.nH npHeMa npH6&IBaiOI.l.{eH Ha cpa6pHKY PYAbi coopy:>~<aiOT np11eMHbie sopoHKH 

HJlH 6yHKepa He60J1blliOH BMeCT11MOCTH (p11c.J.2.6). 1-13 npHeMHOfO ycTpOHCTBa B 

Apo611nKy pyAa no,LiaeTCJI pasHoMepHo nnacTI1H'-IaTbiM nHTaTeneM. 11Hor.ua nepeA 

.n.po6HJ1I<OH ycTaHaBJII1BaeTcJI KonocHHKOBbiH rpoxoT. IInacTI1H'laTbiH nHTaTenb 

no,lJ.aeT PYAY Ha rpoxoT, H B .o;po611J1KY noczynaeT TOJlbKO Ha.n.perneTHbiH npo.o;yi<T. 

,lJ;po6JleHbiH npO.ll.YKT o6bi'IHO pa3rpy)f(aeTCH 113 ,ll.p06HJ1KH Ha neHTOLfHblH KOHBeH­

ep, KOTOpblH TpaHcnopTHpyeT ero Ha cne,ll.yiOlliYIO CTa,lJ.I1IO ,ll.po6neHI1JI. 

I.IJ.eKOBbie ,ll.p0611J1KH ycTaHaBJlHBaiOT Ha cpyH,lJ.aMeHTaX, He CBH3aHHblX C 

cpyH,lJ.aMeHTaMH 3,ll.aHHJI, flOCKOJlbKY BH6pai..t1111 11 COTpHCeHHJI ,ll.p0611J1KH, HeH36e)J(­

Hbie npH ee pa6oTe, He AOn)f<Hbi nepeAaBaTbCH 3.D.aHI1IO. 

MaKCHMMbHaJI cTeneHb Apo6neHHH, KoTopyiO MO)f<HO ,ll.OCTHLfb B Il..{eKo­

BhiX .li;p06HJ1KaX, COCTaBJIHeT 8. 06bi'IHO )f<e .o;po6HJ1KH pa6oTaiOT npH CTeneHHX 

.D.p06JleHI1JI OT 3 ,ll.O 4. ,[(nJl .o;po6HJ10K, pa60TaiOll[HX npH CTeneHH ,ll,p06JleHI1ll 6, 
pacxo,ll. 3JleKTp03Hepnm Ha ,ll.po6neHHe Kone6neTCH OT 0,3 .n.o I ,3 KBT·q/T. 

XapaKTepHCTHKa KpynHOCTH npoAyKTa Apo6neHHH onpe,ll.enJieTCJI csoticT­

BaMH .upo6HMoro MaTepHana, 11 npe)J()J.e scero, era npo'IHOCTbiO. THnOBbie xapaK­

TepHCTHKH KpynHOCTI1 ,ll.p06JleHOIO npo,ll.yKTa ll[eKOBbiX ,L1p06HJlOK, no K.A.Pa3y­

MOBY [16], noKaJaHbi Ha pHc.1.2. 7. IIo ocH a6ci..tHCC OTJlO)J(eHa KpynHOCTb KYCKOB 
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~ ~M ?»»»»»mm»»m>r.,;;m 

Puc.l.2.6. YcTaHOBKa meKosof1 npo6HnKu 

) - JICHTO'!HblH KOHBCHep .llJill npOCblnll; 2- nnaCTHH'I3TbiH mtTaTCJJ&; J- npl!eMH3ll BOpOHKa; 
4 - IUCKOB3ll JlpOfii!JIKa; 5 - JJCHTO'IHblii KOHBeiiep .llJill Jlp06JJCHOfO npo)lyKTa 

B )lOJUIX M8KCHMaJlbHOH WHpHHhl p83rpy30l!HOro OTBepCTH.s! H no OCH Op.llHH8T -

cyMMapHbiH Bhrxo.n. KJiaccos no nmocy. XapaKTepHCTHKH ,naHhr .wm MllrKHX 3, 
cpe.n.HeH TBep.LI.OCTH 2 H TBep.LI.biX I py,n. 0HH OTHOC.s!TCJI K npo,nyKT)' ,npo6JieHH.s! 

LY. 
% 

80 

60 

40 

20 

0 0,4 0,8 1,2 1,6 d/b 

T~aTeJibHO OTrpoxol!eHHoro MaTepHa­

na, T.e. He co.n.ep*a~ero KycKoB p83Me­

poM MeHee WHpHHhl BbiXO.lJ.HOH ll..{eJIH. 

J13HaWI1B810~HeC.s! L!aCTH, no,n­

Jle)Kal1.111e nepHO)lH4:eCKOH 3aMeHe HJIH 

BOCCT8HOBJieHHIO, y l.lleKOBbiX .ll.p06HJ10K 

cne,nyiO~He: <!>YTepoBOL!Hhie H pacnop­

Hble nJIHTbl, BKJia)lblWH B fHe3.LI.a .ll.Jl.s! 

pacnopHbiX nnHT, BKJia.LI.biWH no.nwHn­

HHKOB 3KCI..{eHTpHKOBOfO BaJJa H OCH 

nO)lBI1)f{HOH l.l.(eKH, BKJJa)lblWH HJIH 3a­

JlHBKa fOJIOBKH WaTyHa. 

Cpe.n.HHe cpoKH cny*6bi 3THX 

.nemnei1 B MeCJII..{ax: <i>YTepoBOL!Hhie 

P11c.1.2. 7. Tunosble xapaKTepHCTHKH KpynHOCTII nnHTbl - 6; CMeHHbie HaKoHeL!HI1KH pac-

npo6neHoro nponyKTa meKos&rx apo6HnoK nopHbiX nJIHT - 5; cyxapH B rHe3,nax 
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pacnopHbiX n1111T - 12; BKJ18)lhlWI1 no,nWI1nHI1KOB KOJieHLI8TOfO BaJia 11 OCI1 no,n­

BJUI<HOH ll..{el<l1- 12; BKJ18)lblllil1 11 3aJ111BKa fOJIOBK11 lll8T)'H8- 12. 
Pacxo.n cTaJJM np11 .np<?6neHI111 B meKoBhiX .n.po611nKax onpe.nen.s~eTCSI 11C­

TMpaHI1eM £i>YTepOBOL!HbiX nJ111T, OH 38BI1CI1T OT CTOHKOCTH MaTep11aJJa, 113 KOTOporo 

c,neJiaHhl nJII1Thl, H KpenOCTH ,npo6HMOfO MaTepHaJJa. l1p11 HCnOJib30B8HI1H nJII1T 113 

MapraHI..{OBHCTOH CTaJ111 11 113 38KaJJeHHOf0 qyryHa paCXOA ee KOJle6JieTC.s! COOTBeT­

cTBeHHO OT 0,02 AO 0,08 MOT 0,03 AO 0,1 Kf Ha I T ,npo6JieHOfO npOAYKTa. 

l1ycK 1.1.(eKOBhlX ,npo611J10K B03MO)I(eH npH OTCYTCTBHH ,npo6HMOfO M8Te­

pHaJJ8 B KaMepe ,npo6neHI1SI. l1epe,n nycKOM He06XOA11MO nposep11Tb o6oeMbl 

>KHAKOfO M8CJia B 6aKe-OTCTOHHHKe H rycTOH CM83KH B pe3epsyape CT8HI..{I111 ryc­

TOH CM83KI1. CHaL!aJia BKJJIOL!aiOT MaCJI.s!HbiH Hacoc H CHCTeMy OXJia)f{AeHHll (ecJIH 

oHa HMeeTc.s!). CnycTH 3-5 MI1H, Kor.n.a Macno nocrynHT KO seeM TPYI..l.\11MCSI qac­

TJIM, 3anyCK8lOT :meKTpOABHraTeJlb ,npo6HJIKH. 

l1epe.n. BKJII04:eHHeM 3JleKTpO.ll.BHraTeJieH 1.1.(eKOBblX ,npo611JIOK CTapOH KOH­

CTpyKI..{HI1 H .LI.p0611JlOK 60JibWI1X p83MepOB 6biBaeT Heo6XOA11MO npH nOMOW.H 

MOCTOBOfO KpaHa noBepHYTb M8XOBI1K ,npo6HJIKH B nOJIO)I(eHHe, COOTBeTCTBYIOI.llee 

KOHI..{Y pa6o'lero xo.n.a, T.e. Hal16onbweMy c6mt)l(eHHIO meK. B 3TOM noJio)KeHHI1 

nycK ,npo611JIKI1 npOHCXOA11T Jier'!e, TaK KaK TJI)J(eJlall nOAB11)1<Ha.s! meKa no.n. .n.ei1-

CTB11eM CBOeH MaCChi B H8L!aJie BpameHHJI 3KCI..{eHTpHKOBOfO BaJia H8'111HaeT OTXOA 

OT HenOABH)I(HOH W.eKH, 'ITO o6nerL!aeT pa60T)' AB11raTeJIJI np11 nycKe. ,[(p0611MblH 

MaTepHM no,naeTCJI B .npo6HnKy nocne Toro, KaK ,npo61111Ka nopa6oTaeT Ha xono­
CTOM XOAY 1-2 MI1H. 

Bo speMll pa60Tbi 1.1.(eKosoi1 .n.po6HJ1KH Ha.n.o cne,ni1Tb 3a paBHOMepHOCTbiO 

no.n.aYH B Hee MaTepHMa, He ,nonycKal! 3aBaJJOB KaMepbi ,npo6neHI1H 11 nona.n.aHI1ll 

B Ap0611JIKY 60J1hllii1X He,npo611MbiX npe,nMeTOB, a TaK)I(e KOHTp01111pOB8Tb CM83KY 

H TeMneparypy Macna 11 BOAbi. HopMMhHaH TeMneparypa Macna np11 pa6oTe .n.po-

6HJIKM 30-35 °C. 

B KaL!eCTBe *11AKOM CMa3KI1 .ll.JlH meKOBhiX ,npo611110K np11MeHHIOT: neToM -

Macna 11HAYCTp11anhHbie - MaWHHHoe C 111111 CY; 311MOH - Macno MaiiiHHHOe JI 
(fOCT 20799-75) 11

; B Ka'!ecTBe rycTOH CMa3KI1- CMa3KY 11HAYCTPI1aJibH)'IO HH 1-3. 
)1(11AKYIO CM83KY He06XO.ll.I1MO nep110AI1L!eCKI1 3aMeH.S!Tb (np116JII13HTeJibHO l!epe3 

5 Mec.). PaCXOA )KI1.lJ.KOH CM83KI1 )lJill 60JiblliHX ,npo611JIOK pa3MepOM OT 900 X 1200 
.n.o I500 x 2100 MM np11 pereHepal..{l111 cocTaBnl!eT s cpe,nHeM 2 T/ro,n, pacxo.n rye­

TOM CM83KH- np11MepHO 200 Kr Ha O.ll.HY Ap0611JIKy. 

,[(po61111KY OCT8H8BJII1B810T B nOp.s!AKe, o6paTHOM nycKy. l1peKpaw.aiOT 

no,naqy MaTep11aJJ8, npopa6aTbiB810T OCT8BWI1MCll B KaMepe .LI.p06JieHI1ll npO.ll.YKT 11 

ocTaHaBJII1BaiOT 3JieKTPOABHraTenh .npo6MJIK11. ToJihKO nocne ocTaHOBKI1 .npo611JI­

KI1 BhJKJIIOL!aiOT MacnoHacoc 11 npeKpall.\aiOT no,naqy oXJia)f{AaiOw.ei1 BOAhi. 

l1pOCTeHWa.s! CXeMa 8BTOMaT11L!eCKOf0 peryJI11pOB8HI1ll ,npo611JIKI1 OCHOBa­

Ha Ha KOHTp01111pOB8HI111 ypoBH.s! MaTep11aJJ8 B KaMepe ,npo6JieHI1.s!. ,lVJll KOHTp011ll 

ypoBHH np11MeHl!IOT 3JieKTpOKOHTaKTHbiH ,naTL!I1K (HanpHMep, l..{enh, no.n.seweHHall 

B KaMepe .LI.p0611JIK11) 111111 pa,n110aKTI1BHbiH ypOBHeMep (raMMa-peJie), ycTaHaBJ111-

11 3necr, 11 nanee cTaH.napTLr YKaJaH&I no «YKaJaTemo HaUHOHaJJ&H&IX CTaH.uapTOB». M.: 
l'IJ.ll-80 CTaH.ll3pTOB, 2005. 
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