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AuuoTaUHH 

B cTan,e npirne)leHI>T pe3yJTI>TaTbl aHamna npwnrn B03HHKHOBeHttH Kone6aHtttt IIITaHr noneBMX onpi,rcKttBa

Tenen B ropH30HTMbHOH, npO.llOJlbHO-BepTHKMbHOH H nonepe'IHO-BepTHKMbHOH TIJTOCKOCTHX. 06oCHOBaHbl 

cnoco6LI o6ecne'-leHHH nnaBHOCTH ee XO.lla npn BbITIOJTHeHHH TexHonorH'lecKoro npouecca BHeceHHH cpe.llCTB 

XHMH3aUHH )lnJI o6ecne'leHHH Tpe6yeMOfO KaqecTBa BHecemrn Il CHilJKeHHH Harpy3Kil Ha '.3KOJTOrIIJO OKpyJKmo

UleH cpe,Ubl. Tip11se.ueH ofoop KOHCTPYKUHH TTO)lBecoK n cncTeM cTa6nn113aunn mTaHr coBpeMeHHhIX nones1>1x 

onpbICKHBaTenei:\. 

KJIIO'lfBhle CJIOBa: onpbICKilBaHtte, KOJTe6aHHH, IIITaHra, CilCTeMa crn6HJTH3aUHil, TIO)lBeCKa 

BBE):(EHHE 
Y coBepweHCTBOBam1e KOHCTPYKU.HH onphICKHBaTeneii, HanpaBneHHoe Ha noBhIWeHHe npott3BO

.llHTeJJhHOCTH 3a cqeT yBeJinqemrn: IIIttpHHhl 3aXBaTa Il pa6oqeii CKOpOCTil .llBil)KeHil51 arperaTOB, He

pa3.[\eJibHO CB513aHO c o6ecneqeHHeM KaqecTBa BHeceHH51 cpe,D.CTB XIlMH3aLJ.Hil nptt HattMeHbWeM B03-

.[\eHCTBIIII Ha 3KOJIOrHIO OKpy)KaIOII(eH cpe,D.bl. Ilptt BhIIlOJIHeHHil TeXHOJTOrnqecKoro npouecca 

onpbICKHBaHH51 arperaT, HaXO,D.IITC51 no.n 803,D.eHCTBileM HenpepbIBHO Il3MeH51IOII(HXC51 B03Myll(eHHH, 

o6ycnOBJleHHhlX penbecpoM nosepXHOCTII noJI51 no.n onopHbIMII KOJiecaMII TpaKTopa lI onpblCKHBaTe

J151. 3TII B03Myll(eHII51 Bhl3bIBaIOT KOJTe6aHII51 IIITaHrII onphlCKIIBaTeJI51 B npo,D.OJlhHO-BepTIIKaJihHOH 

H nonepeYHo-sepTttKaJJhHOH nnocKocrnx. KpoMe Toro, npn ,D.Btt)KeHHH B03HIIKaIOT cnyYaH pe3Koro 

Il3MeHeHH51 pa6oqel{ CKOpOCTII, npIIBO,D.51Il(IIe K B03HilKHOBeHIIIO KOJJe6aHIIH B roptt30HTaJihHOH nnoc

KOCTil. 

B pe3ynhTaTe B03HHKaIOII(HX Kone6aHHH IIITaHrH npH .IJ.BH)KeHHH onphICKHBaTeJI51 no nonIO H3Me

H51IOTC51 pacCT051Hil51 Me)l{)l.y o6pa6aTbIBaeMOH noBepxHOCThlO TIOJI51 lI pacnhT.J]HTemrMHH, pacnoJm

)!(eHHblM H Ha pa3JlillJ.HblX pacCT051Hil51X OT ueHTpa IIITaHrH, lJ.TO cymecTBeHHO BJIH51eT Ha paBHOMep

HOCTb pacnpe.neneHH51 pa6oqeii: )l(Il.IJ.KOCTH no o6pa6aThrnaeMOMY o6neKry. 

,n:1-rnaMttlJeCKHe KOJie6aHH51 IIITaHrH B BepTHKaJihHOH nJIOCKOCTH BJIH51IOT He TOJlhKO Ha KalJeCTBO 

BhmonHeHH51 TexHonornqecKoii: onepau1111, HO H onpe.nen.iiIOT Ha,D.e)KHOCTh KOHCTPYKl.lHH cenhcKoxo-

3.sittcrneHHOtt MaIIIHHhl. ,n:a)Ke B ycJTOBH51X xopoIIIO BblpOBHeHHOM noBepXHOCTH TIOJI51 npH CKOpOCTil 

,D.BmKeHIUI TpaKTOpa 8 KM' lj-l aMnnnry.na Kone6aHHH IIITaHrn ,D.JIHHOM 12 M MO)KeT ,D.OCTHraTh 3HalJe

HHH ±20 cM [I, 2, 3]. Ha paBHoMepttoCTh onphTCKHBaHtt51 no pa6oqeii: IIIHpHHe B octtoBHOM BJIH51IOT 

BepTHKaJibHbie Kone6aHH51 IIITaHrH, a Ha npo,D.OJlhHYIO HepaBHOMepHOCTh - npo,D.OJihHbie Kone6aHH51 

wTaHrn (s HanpasneHHH ,D.Btt)KeHtt51). Ha HepaBHOMepHOCTh onphICKttBaHtt51 B HanpaBneHHH ,D.Btt)Kettn.ii 

npO.llOJlhHbie KOJTe6aHH51 BJIIl51IOT 7 pa3 CHJlbHee, qeM BepTHKaJihHbie [ 4]. Ilo3TOMY Bee 60JlhIIIee BHil

Mamie y)l.eJI51eTC51 pa3pa6oTKe Hecyll(HX KOHCTPYKU.HH Il cxeM HaBeIIIHBaHH51 IIITaHr, KaK OCHOBHhIX 

3JleMeHTOB KOHCTPYKl.lHH onphTCKHBaTeJIH:, onpe.nenH:IOII(HX paBHOMepHOCTh pacnpe.neneHtt51 pa6oqHx 

pacrnopos no nosepxHOCTH o6pa6aThrnaeMoro o6'heKTa. 

OCHOBHAJI qACTb 
IfasecTHO, lJ.TO Ha napaMeTpbl Kone6aHHH IIITaHrH BJIH5IIOT ee Macca H MHKpoHepOBHOCTH nosepx

HOCTH nOJ151. 

I1cnonHem1e Hecymeii KOHCTPYKU.HH IIITaHrn H cnoco6 ee KpenneHH51 K paMe onphICKHBaTen.ii 

onpe,D.eJ151IOT ero Ha,D.e)KHOCTh H TeXHOJTornqecKHe pe)KHMhl pa60Thl, a TaK)Ke KaqecTBO BhlTIOJIH51eMO

ro npou.ecca. Ilo.nsecKa IIITaHrH 51BJI51eTC51 B3)!(HhIM 3neMeHTOM KOHCTPYKl.lHH coBpeMeHHoro onphIC

KHBaTen.sI H npH3BaHa H30J1HpOBaTh IIITaHry OT B03Myll(eHHH paMbl (MeCTa HaBeCKH), Bhl3BaHHhlX 
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MHKponpocjwrneM non». Tio.usecKa lllTaHrH B 6oJihlllOH Mepe orrpe.uen»eT rrnaBHOCTh xo.ua ee, KOTopa» 

B3aHMOCBH3aHa c paBHOMepHOCThlO orrpbICKHBaHml. 

)l{ecTKOe KpenJieHHe lllTaHrH HJlH ee COCTaBHhIX 1-laCTeH K HeCylll,eH paMe onpbICKHBaTeJrn HaJiaraeT 

orpaHH4eHHe Ha pa6011He CKOpOCTH ,UBH)!(eHml arperaTa H lllHpHHY 3aXBaTa, CJle,UOBaTeJlbHO, H Ha ero 

npOH3BO,UHTeJlbHOCTb, 4TO He I103BOJ1HeT o6ecrreqHTh KaqecTBeHttylO o6pa60TKY arpocpOHOB, 38CO

peHHbIX KaMHHMH, c BbJCOKOH HepOBHOCTblO rrosepXHOCTH IlOJlH. 3TOT THn KpenJieHHH onpas.uaH 

TOJlbKO rrpH lllHpHHe 3aXBaTa .uo 15 M H pa6oq11x CKOpocrnx .uo 6 ... 7 KM·q-I [5]. 
B 3aBHCHMOCTH OT npHHLJ,Hrra 06ecne11eHHH rrocTOHHHoro paccTOHHHH Me)l(.[{y 06pa6aTb1BaeMoii 

nosepXHOCTblO lllTaHrOH no lllHpHHe 3aXBaTa pa3JlHqalOT CHCTeMbJ aKTHBHOH, rraCCHBHOH H KOM6HHH

poBaHHOH CTa6HJIH3aU:HH [6]. 
K CHCTeMaM aKTHBHOH CTa6HJlH3aU:HH OTHOCHTCH lllTaHfH c onopHblMH KOJleCaMH (pHc. I) H aBTO

MaTH4eCKOH crn6HJIH3aU:HH. HcrroJib30BaHHe orropHbIX Konec rro3BOJIHeT 06ecrreq11Tb rrepepacnpe.ue

neHHe Beca WTaHfH, KOI1HpOBaTb penbecp IlOJlH H, TeM CaMblM, o6ecne4HBaTb noCTOHHCTBO pacnono

)!(eHH51 llITaHrH Ha,U 06pa6aTb1BaeMOH rrosepXHOCTblO. ~aHHbTe CHCTeMbl 3cpcpeKTHBHbl npH o6pa6oT

Kax 4HCTbJX rrapoB, He3aCe51HHbJX H y6paHHbTX IlOJleH. TipH HaJIHqHH BCXO,UOB H rroceBOB npoHCXO,UHT 

Hae3,U KOJleC Ha pacTeHH51 H HX TpaBMHpOBaHHe. 

PHc. I. no.usecKa lIITaHrtt c onopHbIMH KOJlecaMH-KOnttpaMH GFS AG SHIELD [7] 

TimToMy Ha npaKTHKe lllHpoKoe rrpHMeHetttte nony11HJIH ttasecKH c naccHBHbIMH H KOM6HHHpo

BaHHbTMH CHCTeMaMH crn6HJlH3allHH. TipH rraCCHBHOH crn6HJIH3allHH lllTaHfH HCI10Jlh3YlOTC51 Ma51THH

KOBbie H wapHHpHo-pb111a)!(ttb1e no.usecKH. B KOHCTPYKLJ,H51X orrpbICKHBaTeneii, pa6orn10w,11x Ha 

CKJlOHax, HCCTOJlb3yeTCH KOM6HHHpOBaHHaH CHCTeMa CTa6HJlH3aLJ,HH, TaK KaK B03HHKaeT Heo6xo,UH

MOCTb KOppeKTHpOBKH rrapanneJlbHOCTH lllTaHfH o6pa6aTbJBaeMOH rrosepXHOCTH. 

He3aBHCHMaH no.usecKa lllTaHrH c CHCTeMaMH cTa6HJIH3aLJ,HH, rro3BOJlHIOlll,HMH 06ecne11HTb BbICO

KYIO nnaBHOCTb xo.ua pacnpe.uenwTeJlhHOH 111TaHrH, onpas.uatta B KOHCTPYKllH51X arperaToB, HMeIOlll,HX 

WHpHHY 3aXBaTa > 15 M. 

B no.usecKax .UOJI)!(eH BbinOJlH51ThC51 ocHOBHOH npHHI.lHrr BH6pomom1I.lHH, KOTOphIH Tpe6yeT, qTo-

6b1 co6CTBeHHa51 qacTOTa o6'beKTa BH6poH30Jl5lllHH 6hTJla HH)!(e qacTOThl B036y)l(.[{eHH51 ( co6crneHHa5! 

1iacTorn no.usecKH .UOJI)!(Ha 6hITb MeHbllle co6crneHHOH 11acTOTbI paMhI onphICKHBaTem1) [4]. Co6-

CTBetttta5! qacTOTa KOJle6aHHH CHCTeMhTk onpe.uen5leTC51 JlHlllh CBOHCTBaMH caMOH KOJle6aTeJlbHOH 

CHCTeMbI: 

r.ue c - K03cpcpHLJ,HeHT )J{eCTKOCTH ynpyroii CBH3H; m - Macca o6'beKTa BH6pOH30Jl5!Ll,HH. 

Cne.uosaTeJibHO, co6cTBeHHa5! 11acT0Ta wTattrH, cne.uosaTeJibHO, H nnaBHOCTb ee xo.ua, MO)J{eT H3-

MeHHTbC5! K03cpcpHLJ,HeHTaMH )J{eCTKOCTH ynpyrnx CB.H3eH H ,UeMnqmpoBaHH.H, Maccoif ee Hecylll,eH 

KOHCTPYKU.HH JIH6o cosMeCTHO .UBYM.H 3THMH nyrnMH. 

~Jl5! 6opb6bT c BH6paI.lHeH HCI10Jlb3YIOTC5! qeTbipe OCHOBHbIX MeTo.ua: CHH)J{eHHe BH6poaKTHBHOCTH 

HCTQqHHKa, BHyTpeHH5!5! BH6p038lll,HTa o6'beKTa, ,UHHaMHqecKoe rallleHHe KOJle6aHHH, BH6pOH30Jl.HllHH 

[ 4]. BbICOKaH IlJ18BHOCTb xo.ua llIT8HfH MO)J{eT 6bITb .UOCTHrHYTa npH HCI10Jlb30B8HHH MeTO,Ua CHH)J{e

HH5! BH6poaKTHBHOCTH HCTQqHHKa KOJie6aHHH nyTeM OTJIHqHQH aMOpTH38llHH caMoro orrphICKHBaTeJ15! 

.UOCTHrHYT HH3KHH ypoBeHb BH6poaKTHBHOCTH paMbl (pHC. 2), a TaK)J{e OOBbIWeHHOH KYJibrypoii 3eM-
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J1e.IJ,emrn, 003BOJ151l0ll(ero 6onee KaqecTBeHHO BblpOBHSITb noBepXHOCTh OOJ151 H CHH3HTb HHTeHCHB

HOCTb B036y)K)l,aIOru:ero B03.IJ,eHCTBH51 ero <f>oHa. 

Puc. 2. OnpbICKUBaTeJJb Ha ntteBMaTw1ecKHX rnttttax 

Cy~eCTBYIOT JJ:Ba cnoco6a CHH'iKemrn HHTeHCHBHOCTH KOJie6aHHH B pe30HaHCHOM H OKOJIOpe3o

HaHCHOM pe'iKHMax (peaJIH3aI.(H51 MeTO.IJ,a BHyTpeHHeH BH6po3aID:HTbl o6beKTa) [4]: ycTpaHeHHe pe30-

HaHCHbJX SIBJieHHH H yBeJIHqeHHe ,L{HCCHnaIJ,HH MeXaHHqecKOH :meprmi: B o6beKTe. 0HH OCHOBaHbl Ha 

.IJ,OJI'iKHOH OTCTpOttKe co6CTBeHHOH qacTOThl o6beKTa ( OTJIJiqHa51 OT qacTOThI B036y)K)l,eHHSJ; co6cTBeH

Ha51 qacTOTa )J.OJI'iKHa 6hITh MeHhWe HH3WeH H3 OCHOBHhlX noJIOC qacTOT B036y)K)l,eHH51), o6ecneqeHHH 

)J,OCTaTOlJHOH o6ru:e:H HeJIHHettHOCTH ynpyrHX CB513e:H OO)J,BeCKH HJIH yBeJIHlJeHHeM ,L{eMn<f>ttpoBaHH51 

B )J.aHHOM cnyqae )J.eMn<f>HpoBaHHe none3HO TOJihKO B oKonope3oHaHcHoii o6nacTH. Ynpyrasi no)J.Bec

Ka 6e3 )J.eMn<f>ttpoeamrn B o6nacTH qacTOT eo36y)K)l,eHHS1, He npeBbllllaJOru:Hx co6crneHHYIO 11acrnry 

o6beKrn BH6poH30JistU.HH, 6onee 11eM 1,41 pa3a ycttJIHBaeT Kone6aHHst. B 3TOH o6nacTH H none3HO 

onpe.Il,eneHHoe )J.eMn<f>HposaHHe. Cne)J.yeT OTMeTHTh, lJTO y'iKe npH Ko3<f><f>Hu,HeHTe nornomeHHSI 

0,25 ... 0,30 3a O)J.HH nepHO)J. Kone6aHHSI nornoru:aeTCSI 6onee 95% 3HeprHH, a yMeHhrneHHe 11acTOThI 

KOJ1e6aHHH npH TaKOM Km<f><f>Hu,HeHTe nornoll(eHH51 COCTaBJISleT OKOJIO 4% [4]. Kor)J,a qacTOTa B03-

6y)K)l,eHH51 6onee qeM 1,41 pa3a npeBhirnaeT co6crneHHYIO qacTory o6oeKTa, Ko3<f><f>Hu,HeHT BH6po

H30J151U.HH ynpyrott no.nseCKH HH'iKe e,L{HHHU.bl, H qeM 60Jihllle pa3HHU.a B qacTOTax, TeM MeHhWe K0-

3cpcpHU.HeHT Btt6poH30JistU.HH. B 3TOH 3ape3oHaHCHOH o6nacTH )J.eMnqmpoBaHHe He'iKeJiaTeJihHO, TaK 

KaK c11na conpoTHBJiemrn OT .neMnqmpoBaHHSI no ¢a3e nptt6Jitt'iKaeTcst K B03Myru:aIOru:en cnne, M ypo

seHb Kone6aHHH ycttnHBaeTCSI no cpastteHHIO c nono'iKeHHeM 6e3 )J.eMmfmpoBaHHst [4]. 
,[(HHaMHlJeCKOe rarneHMe KOJie6aHMH OCHOBhIBaeTCSI Ha npncoe,L{MHeHMM K o6'heKry BH6pOH30JIH

U.HH nocpe.II,CTBOM TOJihKO ynpyroro (npH rapMOHHlJeCKOH B036y)K)l,eHHH) HJIH ynpyroro H )J.eMn<f>H

py10mero 3JieMeHTOB )J,OOOJ1HHTeJihHOro o6beKTa (racHTeJISI) c TaKHM BbI6opoM napaMeTpOB raCHTeJI51, 

nptt KOTOpblX )J.OOOJIHHTeJihHOe )J.HHaMnqecKoe B03)J,ettCTBHe Ha o6oeKT Btt6pott30JI51IJ,HH qacTHlJHO 

ypaBHosewttsaeT )J.HHaMtt11ecKoe B03,L{eHcTBtte, B036y)K)l,aeMoe HCToqHHKOM. Peantt3au.neii )J.attttoro 

MeTO)J.a )J.JI51 UJTaHr SIBJISleTCSI ycTaHOBKa Ha ee Kpastx )J.HHaMMqecKHX racttTeJiett (pncyttoK 3, a) B BH)J,e 

ynpyrnx 3J1eMeHTOB c CaJia3KaMH, CTOHKaMH HJIH KOJiecaMH, MJIH HaBeWHBaHHSI Ha u.eHTpaJibHYlO 

ceKU.HlO )J.OOOJ1HHTeJihHhlX KOJie6JIIOID:HXC51 Mace m, npH noMOID:H ynpyroro (C1) H )J,en<f>11py10mero 

(K2) 3J1eMeHTOB (pttcyHOK 3, 6). 

/// //i 

a 6 

Puc. 3. CxeMhr ;nttHaMuqecKHX Kparrttero (a) H ueHTpanbHOro (6) racHTenen KOJJe6aHurr unattrn 
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.[J;eHCTBtte Btt6pott30JUIUIUi CBO)J,11TCH K ocna6neHttJO CBH3eH Me)l()l,y 11CT04H11KOM B036y)l()l,eHml 

061,eKTOM. B pe3ynhTaTe yMeHbIIJaJOTCH .JJ,11HaM11qecK11e B03.JJ,ettcTBJrn, nepe.JJ,asaeMbTe o6beKry. flp11 

'OM MeTo.JJ,e Btt6p03aW:ttTbI Heo6xo.JJ,11Mo yLittTbIBaTb HBneHtte pe3oHaHca 11 np11 Heo6xo.JJ,ttMOCTtt ttc

)Jlb30BaTb .JJ,eMmfmposamie . 

.[J;m1 o6ecne4eH11H paBHOMepHocT11 pacnpe.JJ,eneHl!H )1(11)],KOCTll no ump11He IIJTaHr11 B KOHCTPYKUH

~ onpblCKHBaTeH )J,OJl)l(Hbl HCTIOJlb30BaTbCH CHCTeMbl CTa6HJl113aUH11 (raIIJeHl!H Kone6aHHH, o6ecne

:HHH nnaBHOCTH XO.JJ,a). 

IllHpoKoe npHMetteHHe B KOHCTPYKUHHX onpbICK11BaTeneli nony411nH cnoco6b1 H3MeHeHttH Ko3cp

vrutteHTOB )l(eCTKOCT11 ynpyr11x CBH3eH 11 )J,eMncjmpoBaH11H CllCTeMbl 3a C4eT 11CTIOJlb30BaH11H npy)l(HH, 

rnpTtt3aTopos, peccop, nHeBMor11.JJ,poaKKYMYJ1HTopoB, rrneBMopeccop H .JJ,p • 

.[J;nH CTa6ttJIH3aUHH WTaHrll onpbICKHBaTeJIH Liaw:e scero HCCTOJlb3yeTCH ueHTpaJlbHaH MaSITHHKOBaSI 

))J,BeCKa c .JJ,eMncpttpy10w:11MH 3JleMeHTaM11 )J,JIH CTa611n113au11H B BepT11KaJlbHOH CTJIOCKOCT11 (npy)l(H

,1, a30THbie 3HeproaKKYMYJIHTOpbI, nHeBMaT114eCKHe HJl11 r11.JJ,paBJIH4eCKHe aMOpT113aTOpbl) H aMop-

13ttpyIOW:11M11 3JleMeHTaM11 (cpp11KU110HHbJe HaKJla)J,Kll 11 caiineHT-6JIOK11)- )J,JISI CTa611n113aumi Bro

f30HTaJlbHOH. 

He.JJ,OCTaTKaMH HeKOTOpbIX no.JJ,BeCOK HBJISieTCH nepe.JJ,a4a B03Myw:aiow:Hx TOJl4KOB H KOJle6aHHH OT 

lWHHHOro arperaTa Henocpe.JJ,CTBeHHO Ha IIJTaHry, ee H113KaH B116p03arn:11w:eHHOCTb, )J,JIHTeJlbHOe 

ryxaHtte Kone6aHHH, B03MO)l(HOCTb nospe)l(.JJ,emrn rnrnttrn np11 y.JJ,apax Kpaiitt11x ceKu11li o nosepx

)CTb nOJIH. He.JJ,OCTaTKaMH 60Jlblll11HCTBa CllCTeM CTa611J1113aUH11 HBJIHJOTCH: KOJle6aH11SI WTaHrH 

)JlbIIJOH aMnn11ry.JJ,bl, KOTOpbie Bbl3BaHbl TeM, 4TO Macca IlITaHrll B cpaBHeHH11 c Maccoii onpbICKHBa

:nsi HeBeJlttKa, B pe3yJ1bTaTe Liero He y.JJ,aeTCH cpa3y noracl!Tb KOJ1e6aH11H; HeB03MO)l(HOCTb HOpManb

)H pa6oTbl .JJ,eMncpHpyiorn:HX ycTpOHCTB np11 O)J,HOBpeMeHHOM Hae3.JJ,e .JJ,BYX Konec Ha npenSITCTBHH; 

'CYTCTBHe CHCTeM, o6ecne411BaJOW:HX MrHOBeHHOe rarneHtte Kone6aHHH B roptt30HTaJlbHOH CTJIOCKO

'H. KpoMe Toro, TIO)J,BeCK11 IlITaHr 11MeJOT KOJle6aH11H HH3KOH 4aCTOTbI 2 ... 5 I'U [4]. flp11 rarnemm 

lCTOTa Kone6aHHH WTaHrH, np116J1H)l(aeTCH K 4aCTOTe KOne6aH11H TIO)J,BeCKH, T. e. MO)l(eT B03HHKHYTb 

~3oHaHc. Oco6ettHo 3TO B03MO)l(HO nptt nonHOCTbJO 3anonHeHHOH ocHOBHOH eMKOCTbJO onpbICKHBa

:m1 pa6oqeli )1(11)],KOCTbJO. 

KpoMe Toro, scne.JJ,CTBHe HeTOLittoro 113roTOBJ1ett11si 11 ycTattoBK11 y3noB 11 3JleMeHTOB rnTattrn tt cH

·eMbJ crn6HJIH3aUHH, B03HHKaJOT )J,OTIOJIH11TeJlbHbie CTerrett11 CB060)J,bl B ttanpaBJISIJOW:HX paMbI 

lpblCKHBaTeJISI, r.JJ,e ycTaHOBJleHa IlITattra HJIH ee CTO.JJ,BecKa, 11 B wapttHpax CKJla)J,bIBaHHH. fT03TOMY 

lCTeT aMnnttry.JJ,a KOJle6aHHH KOHUOB ceKUHH, orpaHH4HBM BbICOTY o6pa60TKH H CHH)l(aSI Ha)J,e)l(

)CTb KOHCTPYKUHH 113-3a B03MO)l(HbIX rrospe)l()l,ett11ii UITattrH rrpH y.JJ,ape o nosepxttoCTb no4BbI, yse-

1'-lttBaeTcsi HepaBHOMepHOCTb pacnpe.JJ,eJleHHSI )l(li)J,KOCTH, orpaHH4HBaSI TaK)l(e WHptttty 3aXBaTa, He 

)3BOJISISI ycTaHaBJIHBaTb IlITattry Ha HH3KOH BbICOTe. 

3a.JJ,a'-!aMH nO.JJ,BeCOK, CHCTeM CTa611J1tt3aUHH WTattr Ii rallleH11SI Kone6aHHH HBJISieTCSI TIOBblllleHHe 

16p03aW:HW:eHHOCT1I Il1Tattr11, IIOBbIUiett11e HX Ha)J,e)l(HOCTH Ii )J,OJlroBe4HOCTH, ynyqrnettHe crn6HJIH

lUHH, nnaBHOCTH XO)J,a IlITaHrH, 6bICTpoe raUiettHe B03H11KaJOW:HX Kone6aHHH Ii IIOMep)l(attHe IlITaH

f napannenbHO nosepxttocT11 nonsi nptt o6pa6oTKax ttepoBHbIX H HaKJIOHHbIX yLiaCTKOB. Ha Ha'-lanb

JH CTa)J,HH B03H11KHOBeH11H B03Myrn:ett11H OT KOnHpoBaHHH KonecaM11 M11KpOHepOBHOCTeii nonsi ra-

1eHtte )J,HHaMtt'-leCKHX ttarpy30K ocyw:ecTBmieTCH WHHaM11 (pHCYHOK 2) Ii HaBeCKOH XO)J,OBOH CHCTe

bl (p11cyttoK 4, a, 6). KottcTpyKUHJO H napaMeTPbI 3JleMeHTOB .JJ,aHHbIX rroJJ.BecoK BbI6HpaIOT TaKHM 

5pa3oM, 4T06bl o6ecrre4HBanocb 3cPcPeKTHBHoe rarnemie B03Myrn:ett11ii np11 mMemnow:encH Macce 

npblCKHBaTeJISI ( onopO)l(HeHHH OCHOBHOH eMKOCTH). 

a 6 
P11c. 4. CxeMa no.JJ,BecoK Konec onpbICKHBaTeneli 
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::::ne,nyeT OTMeTHTb BJlHHHHe CTeneHH 3anonHeHHH eMKOCTH OCHOBHOH eMKOCTH onpbICKHBaTeJlH Ha 

aMeTpbl KOJle6aHHH IIITaHnl. TipH HCilOJlb30BaHHH 3JleMeHTOB c Heo6ocHOBaHHbIMH napaMeTpaMH 

)'T B03HHKaTb cny4aH, Kor,na no,nsecKa 3cpcpeKTHBHa nptt IlOJlHOH eMKOCTH, a nptt nycTOH - CTaHO

C» HCT04HHKOM ,l1,0ilOJ1HHTeJlbHb!X BH6pa1.1HH MaIIHfHbl. TaK, nptt ycTaHOBKe MeJK,Uy OCblO XO,l1,0BOH 

TeMbl H eMKOCTblO onpb!CKHBaTeJlH peccopbl c )l(eCTKOCTblO, 06ecne<mBaJOlll,ett TIJlaBHbIH XO,l1, 

lbJCKttBaTeJl» c IlOJlHOH eMKOCTblO, 6bm OTMe4eH Bb!COKHH ypoBeHb ycKopeHHH paMbl nptt ,l1,Btt)l(e

r c nycTOtt eMKOCTblO [4]. 
B npo1.1ecce pacxo,nosaHH» pa6o4ett )l(H,l1,KOCTH mMeHHeTCH nonHaH Macca onpbICKHBaTeJlH. Tiptt 

M ,l1,Hana30H ee H3MeHeHHH MO)l(eT TIO'-ITH B 2 pa3a npeBbIIIIaTb co6cTBeHttylO Macey onpb!CKHBaTe-

6e3 )J(H,l1,KOCTH [8]. 3To BJlHHeT Ha IIOJlO)J(eHHe 1.1eHTpa Mace onpbICKHBaTem1 H Ha rrpo1.1ecc Kone

HH no,nsecKtt wTaHrtt, a cne,nosaTeJlbHO, Ha Ka4eCTBO pacnpe,D,eneHHH pa6o4eH )l(tt,UKOCTH no 06-

aTbrnaeMoil nosepxHOCTH (pttc. 5). 

P11c. 5. fpacpttKH BJlHHHH» M3CCbl onpb!CKHBaTeJrn H pa6o'lett CKOpOCTH ,!lBH'.IKeHHH 

Ha K03cpcpm.J.HeHT aap11aun11 pacnpe.ueneHHH pa6o'-!ett '.IKH.UKOCTH no wnp11He 3axaarn [8] 

Pe3yJlhTaTbI, npe.D.CTasneHHbTe B pa6oTe [7], yLIHTbIBaJOT He TOJibKO H3MeHeHHH Macchi onpbicKH

en», HO H KOJle6aHH» pa6oLieH )l(H,l1,KOCTH B OCHOBHOH eMKOCTH BO BpeMH ,11,BH)l(eHHH arperaTa Ha 

1aMeTpb1 Kone6aHHtt no.D.BeCKH IIITaHrH. BnttHHHe Kone6aHHtt pa6oLiett )l(H,11,KOCTH Ha napaMeTpbT 

re6aHHH IIITaHrH CHH)l(alOTCH ycTaHOBKOH ,11,0TIOJIHHTeJibHbIX nosepXHOCTett B OCHOBHOH eMKOCTH 

cyHOK 6, a, 6) [4, 9, 10], KOTOpble Il03BOJIHJOT racHTb Kone6aHHH )l(H,l1,KOCTH. Tipe,D,nonaraeTCH, 4TO 

3aHHbie c IlO,D,BeCKOH IIITaHrH H ycTaHOBJieHHbie B OCHOBHOH eMKOCTH TIOBepXHOCTH, BbinOJIH~H

e B cpopMe nnacTHH, Il03BOJIHIOT He TOJibKO raCHTb KOJie6aHHH pa6o4eH )l(H,11,KOCTH, HO HCilOJlb30-

b 3HeprHJO KOJie6aHHH IIITaHrH ,l1,JIH no.D.,D,ep)J(aHHH ycTaHOBJieHHOH KOHL1eHTpat1HH pa6oLfeH )l(H,11,

:TH nyTeM rrepeMeIIIHBaHHH nosepXHOCTHMH nnacTHH. 0,l1,HaKO IIIHpOKoro npaKTHLfeCKOro rrpttMe

IH» ,D,aHHbie pa3pa60TKH He HaIIIJIH BCJie,l1,CTBHe H3MeHeHHH ycJIOBHH pa60Tbl arperaTOB Ha CKJIOHaX 

a rron»x c pa3nwrnhIM penbecpoM. 

a 6 
Pnc. 6. CxeMbI ycTpoilcTB ,nn» rarnemrn Kone6aHttil '.IKa.UKOCTH B ocHOBHOtt eMKOCTtt orrpbICKttBaTenH 

If HCIIOJ1b30B3HHH 3Heprtttt KOJle6aHHH IIJTaHrtt 
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8 onpbICKHBaTem1x KUHN mrnsnocTb xo.ll,a lllTaHrH H rallleHHe Kone6aHHH npH ,lJ,BH)l(eHHH no .ll,O

pore H so speM51 noneBhIX pa6oT o6ecne•nrnaeT napannenorpaMMHa51 no,lJ,BecKa, ocnamenna51 ra3o

BbIMH aMopTH3aTopaMH. 

,[(m1 o6ecneqeHH51 nnaBHOCTH xo.ll,a lllTaHrn npm.1.enHhie onphICKHBaTeJIH John Deere HMeJOT 

Z-o6pa3HhlH napannenorpaMMHblH MeXaHH3M ee TIO)J,'beMa c a30THhIMH aKKYMYJI51TOpaMH B KOMTIJieKce 

c Ma51THHKOBOH CHCTeMOH IlO,lJ,BeCKH lllTaHrH, o6opy.ll,OBaHHOH ra30Bh!MH aMOpTH3aTopaMH H TIOJIH

ypeTaHOBblMH rro,lJ,yrnKaMH. Z-o6pa3HhIH rrapannenorpaMMHhIH MexaHH3M 06ecneq11saeT MaKCHMaJih

HYJO 6JIH30CTb lllTaHrH H 6aKa rrpH pa6oTe Ha JIJ06oi1 BbICOTe orrpbICKHBaHH51, qTo, B CBOJO oqepe.ll,b, 

o6ecrreqHsaeT nyqrny10 cTa6HJihHOCTh H nyqrnee pacrrpe.ll,eJieHHe seca B,lJ,OJih paMhI orrpbICKHBaTeJI51. 

DpH 3TOM a30THbJe aKKYMYJI51TOpbI )J,eMmjmpyIOT KOJie6aHH51, OKa3hIBaeMhie Ha ITO)J,'heMHbJH Mexa

HH3M. Ma51THHKOBa51 CHCTeMa IlO)J,BeCKH llITaHrH COBMeCTHO c aMopTH3aTopaMH H ITOJIHypeTaHOBblMH 

ITO,lJ,YllIKaMH MaKCHMaJihHO KOMTieHCHpyeT BepTHKaJihHhie H ropH30HTaJihHhie KOJie6aHH51 IIITaHrH. 

B KOHCTPYKIJ.H51X npHQenHbIX H HasecHbIX onpbICKHBaTenei1 qmpMhI-H3roTOBHTeJI51 Lemken HC

rroJih3yeTc51 KOM6HHHpoBaHHa51 CHCTeMa Parasol (pHC. 7, a): pacrrpe.ll,eJIHTeJihHa51 llITaHra KpenHTC51 

K paMe onpblCKHBaTeJI51 npH ITOMOlllH Ma51THHKOBOH IlO)J,BeCKH. ,[(n51 TIJiaBHOCTH XO)J,a llITaHrH B sepTH

KaJibHOH nJIOCKOCTH HCTIOJib3YIOTC51 pe3HHOMeTaJIJIHqecKHe 6ycpepb1 c ropH30HTaJibHblMH 6oKOBblMH 

HarrpaBJI5llOlllHMH, CMeHHhie 3JieMeHTbl CKOJih)l(eHH51 H aMopnnaTOpbI. ,[(n51 )J,eMncpHpOBaHH51 Kone6a

HH H wnHrn B ropH30HTaJihHOH nnocKOCTH HCITOJih3YIOTC51 aMopTH3aTopbI. H3MeHeHHe pa6oqei1 BhI

coTbI ycTaHOBKH pacnpe.ll,eJIHTeJibHOH llITaHrH ocymecTBJI51eTC51 c TIOMOlllblO rH.ll,paBJIHqecKOH CHCTe

Mbl c HCITOJib30BaHtteM poJIHKOBO-Tpocosoro MexaHtt3Ma. 

a 6 

Pttc. 7. noJ]:BeCKH c CJJCTeMaMJJ CTa6TTJIJJ33UHJJ IIITaHrJJ onpblCKHBaTeJieH Lemken (a) TT Hardi (6) 

CHcTeMa cn6HJIH3aQHtt rnrnnrn, np11MeH5leMa5I cpttpMoi1 Hardi, npe.ll,CTaBJI51eT co6oi1 Ma51THHKO

BhIH MexaHH3M (pucyHOK 7' 6), np11qeM llJTaHra onupaeTC51 Ha JJ.eHTpaJibHbIH KpOHllJTeHH IlO)J,BeCKH 

qepe3 6JIOK npy)l(ttH, TeM caMbJM HMe51 B03MO)l(HOCTb KOJie6aTbC51 B TIJIOCKOCTH TIO)J,BeCKH, a JJ.eH

TpaJibHblH KpOHlllTeHH, B CBOIO oqepe.ll,h, KpenHTC51 K paMKe nptt TIOMOlllH ropH30HTaJibHOH OCH c B03-

MO)l(HOCTblO COBepIIIaTb BpameHHe Ha Hett. f arneHtte KOJie6aHHH, B03HttKalOUlHX npH pa6oTe, npOHC

XO)J,HT c nOMOll.J,blO rH.ll,paBJIHqecKHX aMOpTH3aTopoB H 6JIOKa npy)l(ttH. ,[(aHHa51: CHCTeMa TI03BOJI51eT 

rrepeMemaTbC5l llITaHre npH pa6oTe BO Bcex Heo6XO,L{HMblX HanpaBJieHH5lX He3aBHCHMO OT TIOJIO)l(eHH5l 

lllacc11 onpbICKHBaTeJIJI, HCKJI10qa51 noBbillleHHbie Harpy3KH Ha necymy10 KOHCTPYKJJ.HJO rnTaHrtt 

H no,lJ,secKH, H coxpaH51Tb pa6oqee noJIO)l(eHHe Ha rrporn)l(eHHtt scero pa6oqero rrpoQecca. 

B KOHCTPYKJJ.H5IX onpbICKttBaTenew Amazone ucnoJib3yeTC5l rnTaHra 1 (pucynoK 8), cocTMUlaJI m 

QeHTpaJibHOH H 6oKOBblX qacTett, KOTOpble COe)J,HHeHhl Me)l()J,y co6ow qepe3 rnapHHpb!. DOKOBhie co

CTaBJI51lOlllHe nepeBO)J,51TC51 B TpancnopTHOe H pa6oqee TIOJIO)l(eHH51: npH TIOMOlllH rH.ll,pOJJ.HJIHH.ll,pOB. 

U,eHTpanbHa51 qacTh Hecymei1 KOHCTPYKIJ.tttt pacrrpe.ll,eJittTeJihHOtt rnrnHrn KpenHTC51: K paMKe onph1c

KHBaTen51 no npHHQttny Ma51:THHKOBOtt no,lJ,BecKtt qepe3 rrnacTHtty H lllapm1p. CttcTeMa crn611n113aum-1 

B BepTttKaJibHOH TIJIOCKOCTH COCTOHT H3 6noKa npy)l(HH paCT5l)l(eHH51 H aMOpTtt3aTopoB. l13MeHeHtte 

yrna ycTaHOBKH lllTaHrtt nptt pa6oTe Ha CKJIOHax ocyll.J,eCTBJI51:eTC51: npH noMOUJ,H rtt.ll,pOQHJIHH.ll,pa. 

B TpancnopTHOM TIOJIO)l(eHHH IIITaHra cpttKCttpyeTC5l CTonopaMH. ,[(n5I HCKJIJOqeHH51: pacKaqusaHH5l 

WTaHrtt B ropH30HTaJihHOH TIJIOCKOCTH npttMeH51:lOTC51 CKOJib351:lll,HH 3JieMeHT, npy)l(HHHblH )J,eMncpep 

H wapHHp. 

Hecyma51: KOHCTPYKJJ.H51 pacnpe.nenttTeJibHOtt rnrnnm onpbICKttBaTenew cjmpMbI Jacto. 5 Kpenmc51 

no npHHQHny wapHttpHo-ph1qa)l(HOH A-o6pa3HOH no,lJ,BecKtt lllapHHpHo K 6anKe 4, 3aKpenneHHOH Ha 

paMe 3 (pttcyHoK 9). CaMa 6anKa MO)l(eT nepe.ll,BttraTbC51: B nnocKOCTtt paMKtt c noMOUJ,bJO rtt.ll,pOJJ.tt-
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nHH.ll,pa 2, TeM caMbIM H3Memrn BhICOT)' ycTaHOBKH IUTaHrH Ha,D, o6pa6aThIBaeMhIM o6beKTOM. B mDK

HeH 11acTH Hecym:ew KOHCTPYKUHH IUTaHrH, Haxo,D,Hm:ewcH 3a eMKOCThIO, ycTaHOBJTeH 6pyc 6 6oJThIIIei1 

MaCCbl, 003BOflHIOIII,HH HCKYCCTBeHHO yBeJTHl.fHTb Macey ueHTpaJTbHOH 1.faCTH IIITaHrH H TeM caMbIM 

CMeCTHTb t1eHTp T5DKeCTH 6oKOBblX ee COCTaBJTHIOIII,MX B pa6oqeM noJTO)J(eHHH K ueHTPY arperaTa, qTo 

n03BOJTHeT CHH3HTb aMTIJTHT)',D,y KOJTe6aHHH, npHMeHHB aMOpTH3aTOpbI 4 c HH3KHM K03cpcjmutteHTOM 

.ll,el\mcp11poBaHHH. ,IJ:aHHaH CHCTeMa Ha,D,e)J(Ha, npocTa H 3cpcpeKTHBHa, O,D,HaKO npH Kone6aHHHX B ropH-

30HTaJTbHOH TIJTOCKOCTH KOHCTPYKUHH IUTaHrll HCTiblTbIBaeT TIOBbIIUeHHbie Harpy3KH, H B03HHKaIOlll:He 

B 3TOH nnoCKOCTH Kone6aHHR He raCRTCR. 

a 

Ill 

1 
• 

~' 
t 12 

6 
Pnc. 8. CttcTeMa HaBeCKII IIITaHrtt c cIIcTeMaMtt crn6nrrnJaUIIH onphICKIIBaTerreil Amazone 

B BepTHKaJTbHOH nonepe'IHOH (a) II ropmOHTaJibHOH (6) TIJIOCKOCTHX 

3 

Pnc. 9. CxeMa cIIcTeMhI HaBeCKII onphICKIIBaTerreil Jacto 

llhaHra 1 (pucyttoK 10, a, 6) onpbICKHBaTeJTeH «MeKocatt-2500-l 8Il» ll «MeKOCaH-2500-24TI» 

HaBeweHa Ha no,D,BH)J(HYIO paMKY 7, KOTOpaR MO)J(eT COBepwaTb nocrynaTeJThHOe )J,BH)J(eHHe 

B HanpaBJTHIOlll:MX paMKH 9. Tipu 3TOM TIO,D,BH)J(HaH paMKa 7 onupaeTCR HH)J(HeH TIOBepXHOCTbIO Ha ,D,Be 

l1HJTHH.ll,p11qecKHe npy)J(HHhl, KOTOpbie ycTaHOBJTeHbl Ha BepxHeH noBepXHOCTH HH)J(HeH 6aJTKH paM

KH 9. Yron ttaKJTOHa IUTaHrH 1 H3MettHeTCH nptt noMom:H Kpom1nei1tta 5 H pb111ara 6. BepTHKaJThHhie 

Kone6amrn TIO,D,BH)J(HOH paMKH 7, cne)J,OBaTeJThHO, H TIO)J,BeCKH UITaHrH racHTCH npH TIOMOlll:H Bepnf

KaJTbHbIX npy)J(HH 10, Kone6aHHH KOTOpbIX KOMnettc11pyeT aMopnnarnp 11. Kone6attHH wrnttm ra

C51TC51 aMopTmaTopaMH 8. PaMKa 9 HaBeUJetta Ha paMy 3 onphICKHBaTenH nptt noMom:n napam1eno

rpaMMHoro MexaHH3Ma 2 (p11cyttoK 11, e, 2). BhICOTa ycraHOBKH UJTaHrn perynttpyeTCH rn,D,pou11n11H

L\pOM 4. 
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illrnHra 5 (p11c. 11, a, 6) onpbICKHBaTenew OW-2500-18, OllI-2500-24 HaBellleHa Ha no.nsmKttyJD 

tKy 2, KoTopaH MO)l(CT coseplllaTb nocrynaTeJibHOe ,D.BH)l(CHHe B Hanpasmn-011.(HX paMKH 1. IT pH 

M 110,D.BlDKHaH paMKa 3aKpenJieHa Ha lllTOKe rH,D.pOU.HJIHH.D.pa 3, HH)l(HHH lllapHHp KOTOporo ycrn

rneH Ha ropH30HTaJibHOH nnaCTHHC 12. ropH30HTaJibHa}( nnacTHHa 12 onHpaeTC}( HH)l(HCH nosepx

:Tb!O Ha .D.BC U.HJIHH.D.pH1ICCKHC npy)l(HHbl 13, KOTOpbIC ycTaHOBJICHbl Ha BepxHeH nosepXHOCTH 

KHett 6anKH paMhI 1. ITpy)l(HHbI 13 rac}(T BepTHKaJibHbie Kone6aHH}( no,D.BH)l(HOH paMKH 2 11 no.n

KH lllTaHrH npH O)J.HOBpeMCHHOM Hae3,D.e Ha npen}(TCTBHC KOJICC onpbICKHBaTCJI}(, a ycTaHOBJICH

~ CHMMeTpH'-IHO Me)l()J.y lllTaHroH H 110,lJ.BH)l(HOH paMKOH aMOpTH3aTOpbl 5 raC}(T KOJie6aHH}( lllTaH-

~JTH rallleHH}( ynpyrHX KOJTe6aHHH npy)l(HH 13 HCTIOJlb3YIOTC}( cppHKU.HOHHblC MaTepHaJibI B co

DKCHHH «TIO.lJ.BH)l(Ha}( paMKa-paMa». ~JI}( rallleHH}( KOJTe6aHHH lllTaHrH B ropH30HTaJTbHOH nJIOCK0-

1 HCllOJlb3YCTC51 lllapHHpHO-pbl'-lmKHblH MexaHH3M c ynpyrnMH 3JICMCHTaMH. 

~ 3 4 

4 

5 6 7 8 

I 

a 
2 

9 

I 0 

II 

3 

6 

6 2 

He. 10. CxeMa no.n:secKH rIITaHrn c cncTeMoii crn6nmnaum1 onpbICKHBaTeJTeii «MeKocatt-2500- l 8TI» (a, 6) 
H «MeKOCaH-2500-24TI» (6, 2) 

B 11011epe4HO-BepTHKaJibHOH TIJTOCKOCTH lllTaHra, B 3aBHCHMOCTH OT CXCMbl 110,D.BCCKH, MO)l(CT co

)WaTb He3aBHCHMblC )J.BH)l(CHH}( (pHC. 12) [11]: BepTHKaJibHblC H yrnoBbie (spaII.(aTCJlbHbie) BMCCTe 

01.JKOH no,D.BCCKH, JIHHCHHbie H yrJTOBbie OTHOCHTCJlbHO TOl.JKH no,D.BCCKH. 

ITptt )({CCTKOM c11oco6e Kpe11JTeHH}( lllTaHrn Ha paMe onpbICKHBaTeJT}( (pttc. 12, a), lllTaHra cosep

.eT BepTHKaJibHbJe H yrnoBbJe ,[(BJl)l(CHJl}( BMecTe c TOl.JKOH TIO,[(BCCKH H yrnoBble, onpe.[(CJT}(CMbie 

HCTPYKU.HCH WTaHrH, ee ynpyrnMH H )l(CCTKHMH CBOHCTBaMH. BepTHKaJibHhie H yrnoBbie .[(BH)l(CHH}( 

-IKH no.nseCKH Bbl3BaHbl noo11epe.D.HblM HJIH O.lJ.HOBpeMeHHblM KOIIHpoBaHHCM KOJiecaMH OllpbICKH

reJTH HepOBHOCTCH nosepXHOCTH IIOJT}(. 

ITptt wapHHpHoH no,[(BecKe (pHc. 12, 6, e) lllTaHra coseplllaeT sepTHKaJibHhie H yrnoBbie .[(BH)l(CHH}( 

ecTe c lllapm1poM, 3aKpenJTeHHbIM Ha paMe onpbICKHBaTeJrn, a TaIOKe yrnoBbie OTHOCHTCJlbHO lllap

pa. BeJTH'-IHHa OTKJTOHCHHH KOHLI.OB lllTaHfH onpe.D.CJI}(CTC}( BCJTHl.JHHOH B03MYII.(CHHH, conpOTHBJTe

eM B lllapttHpe, KOHCTPYKI.lHew lllTaHrH (ee ynpyrHMH H )l(CCTKHMH csowcrnaMH) H cHcTeMow ee 

l6HJTH3aQHH. 
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Pttc. I I. CxeMa rroJ(secKH IIITaHrn c cncTeMoH crn6mnnaunn orrpbICKHBaTenew Olll-2500-18 H Olll-2500-24 
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Pric. I 2. CxeMbI HasecoK IIITaHr noneBbIX onpbICKttBaTeneii: a - )!{eCTKan; 6 - IIIapm1pHa», e - IIIapHttpHa» 
c :rneMeHTaMH raIIIeHHR KOJie6aHHH; 2 - c HCTTOnb30B3HHeM KpHBOJIIlHeHHOH orropHOH rrosepXHOCTH; 

0 - c HCITOJib30B3HHeM rrpRMOnHHeHHOH orropHOH rrosepXHOCTH; I - XOJ(OB3H CHCTeMa; 2 - paMa 
orrpblCKHBaTeJIH; 3 - IIITaHra 

npH ycTaHOBKe UITaHrH Ha KpHBOJII.fHeHHbTe H npHMOJIHHeHHbie onopHbie TIOBepXHOCTH (pHCYHOK 

J 2, ?, 0) llITaHra COBepwaeT BepnlKaJihHhie H yrnOBbie ,LlBmKeHHH BMeCTe C OTIOpHOH noBepXHOCThlO 

H, B 3aBHCHMOCTH OT KOHCTpyKuHH CHCTeMbl CTa6HJIH3auHH, napaMeTpOB ycTaHOBKH raCHTeJieH 

H ynopoB, MO)l{eT COBepwaTb KaK yrJIOBbTe, TaK H ropH30HTaJibHble .LlBH)l{eHHH no OT,IJ,eJibHOCTH H O.Ll

HOBpeMeHHO. 

npH pbP-Ia)l{HO-UiapHHpHbTX MaHTHHKOBblX TIO,IJ,BeCKaX (pHCYHOK l ,e) llITaHra TaK)l{e COBepIIJaeT 

BepnmaJihHhJe H yrnoBbJe ,IJ,BH)l{eHHH BMecTe c TO'IKaMH TIO,IJ,Beca H, B 3aBHCHMOCTH OT KOHCTPYKQHH 

H COOTHOIIJeHHH pa3MepoB MaHTHHKOB H pbI'laroB, MO)l{eT COBepwaTb KaK yrnOBbie, TaK H ropH30H

TaJibHbJe .LlBH)l{eHHH no OT,IJ,eJibHOCTH H O,LlHOBpeMeHHO. 

,ll;nn yMeHhWeHHH MaCCbl IIJTaHrn HCnOJih3YJOTCH cneQHaJibHhie o6nerlfeHHble npocpmrn H MaTepH

aJihl H3 cnnaBOB aJIJOMHHHH (pttcyttoK 13, a-2). 
CeKQHH WTaHrn (p11cyHoK 9, e, 2) pa3pa6ornHa B BM.Ile TpexMepHott KOHCTPYKLlHH H3 yrneBOJlOKHa, 

KOTOpoe ynyqwaeT xapaKTepHCTHKH BCeH llITaHrH, BCJTe,IJ,CTBHe HH3KOro Beca (yMeHhIIJeHHe npH6JlH-

3ttTeJTbHO B 4 pa3a) H )l{eCTKOCTH MaTepHana. Eonee HH3KHH Bee KpaiiHeH ceKQHH TI03BOJ1HeT QeH

TpaJibHOH LJaCTH 3aTpallHBaTb MeHhllie ycHJTHH npH ynpaBJTeHHH IIJTaHrOH npH .LlBH)l{eHHH no HepoB

HOH noBepxttocTH. 
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a 6 

6 2 

PHC. 13. lllTaHrn o6rrer<JeHHOH KOHCTPYKUHH: Lemken (a, 6) [12], Hardi (B, r) [13] 

3AKJIIOl:IEHIIE 
B crnn,e np1rneneH aHamn cnoco6oB cTa6umBau:iu-1 IIITaHru npu pa6oTe noneBhIX onpbICKHBaTe

rreil c TO'IKH 3pemrn o6ecneYeHH.H Tpe6yeMoro KaYeCTBa BHeceHH.H cpeACTB XHMH3aUHH H HaHMCHb

wero B03AeilcTBmr Ha 3Konormo oKpy)l{aJOJUett cpenhl. 

CTpttBeAeHhI cxeMhI nonsecoK H cHcTeM cTa6HJIH3aUHH IIITaHrH B KOHCTPYKUH.HX coBpeMeHHhIX 

norreBhIX onphICKHBaTeJieil. BhmOJIHeH aHaJIH3 B03MO)l{HhIX ABH)l{CHHH wTaHrH s 3aBHCHMOCTH OT 

cxeMbl TIOABCCKH H ycTaHOBJICHHhIX 3JieMeHTOB CHCTCMhl CTa6HJIH3auJm. 
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METHODS OF SECURING THE FLOW OPERATION 
OF THE AGRICULTURAL SPRAYER 

Igor S. Kruk, Waclaw Romaniuk, Yuri V. Chigariev, Kinga Borek 

Summary 
The article presents the results of the analysis of the causes of vibrations of the booms of field 

sprayers in the horizontal, longitudinal-vertical and transverse-vertical planes. The ways of ensuring 
the smoothness of its course when performing the technological process of applying chemicalization 
agents to ensure the required quality of application and reduce the load on the environment are sub
stantiated. An overview of suspension structures and boom stabilization systems for modern field 
sprayers 1s given. 

Key words: spraying, vibrations, boom, stabilization system, suspension 

SPOSOBY ZABEZPIECZENIA PLYNNOSCI DZIALANIA 
ROLNICZEGO OPRYSKIWACZA 

Igor S. Kruk, Waclaw Romaniuk, Yuri V. Chigariev, Kinga Borek 

Streszczenie 
W pracy przedstawiono rezultaty analizy przyczyn drgan belek opryskiwaczy polowych w plasz

czy:Znie poziomej, wzdluzno-pionowej i poprzecznie-pionowej. Okreslono sposoby zapewnienia sta
bilnosci realizacji technologicznego procesu zastosowania srodk6w chemicznych w celu zapewnienia 
wymaganej jakosci aplikacji i zmniejszenia obci<!:Zenia srodowiska. Przeprowadzono przegl'!d kon
strukcji zawieszenia i system6w stabilizacji belki dla nowoczesnych opryskiwaczy polowych. 

Slowa kluczowe: oprysk, wibracje, belka, system stabilizacji oprysku 
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