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EenopyccKwl 2ocyoapcmeeHHbllt a2papHblll mexHur-tecKuzl yHueepcumem (EI'ATY), 
2. MuHcK, Pecny6JZuKa EeJZapycb 

~cnonb30BAH~EHE3AB~C~MO~HABECK~ 
~ C~CTEMbl CTA5~n~3AU~~ WTAHr~ 

B KOHCTPYKU~TIX CEflbCKOX03Tl~CTBEHHblX onPblCK~BATEnE~ 

CoBpeMeHHhIH ypoBeHb pa3BHTH» cpeACTB MexaHH3aU:HH npon:eccoB XHMH3aU:HH B 

pacreHHeBOACTBe xapaKrepH3yeTC5.I B03pacTaIOin:HMH Tpe6oBaHH5.IMH, npeA'MtBIDieMbIMH K 

KOHCTpYKQH»M urnpoKo3axBaTHbIX ceJibCKOX035.IHCTBeHHhIX onpLICKHBareneH:. ITpH ABIDKe

HHH arperara no noJIIO KOJieca onpblCKHBaTeruI KOnHpyioT MHKpOHepOBHOCTH, B pe3yJibTaTe 

qero o6pa3YJOTC5.I B03Myin:eHH», KoropLie qepe3 paMy nepeAaIOTCH BCeM ero MexaHH3MaM, 

Bbl3b1Ba5.I KOJie6aHH5.I UITaHrH. ITo3TOMY Ba)l(}lblM HanpaBJieHHeM ycoBepUieHCTBOBaHH5.I KOH

ClpYKQHH noJieBblX onpblCKHBarerreH: 5.IBIDieTC5.I pa3pa6oTKa H ycTaHOBKa MexaHH3MOB H pa-

6o'IHX opraHOB, nOBbIUiaIOin:HX Ka'leCTBO BblilOJIHeHH5.I TeXHOJIOrH'leCKOro npou:ecca, rAe 

oco6oe BHHMaHHe YAeruieTC5.I KpenJieHHIO UITaHrH K paMe onpblCKHBaTeruI H CHCTeM ee CTa-

6HJIH3aU:HH. HcnoJIHeHHe Hecyiu:eH: KOHClpYKD:HH UITaHrH H cnoco6 ee KpenrreHH» K paMe 

onpbICKHBaTeruI onpeAeruIIOT ypoBeHb ero TeXHH'leCKOro COBepUieHCTBa, HaAe)l(}IOCTb H rex

HOJIOrH'leCKHe peiKHMbI pa60Th1, a TaIOKe Ka'leCTBO BbmorrH»eMoro npon:ecca. 

BBE}:(EHHE 
KaqecTBo rextto11orH'lecKoro npou:ecca orrpLICKHBaHH» cerrLcKoxo3»HCTBeHHhIX 

KYJILryp orrpeAeruieTC» KOJIH'leCTBOM oceBUIHX KarreJib H paBHOMepHOCThIO pacrrpeAeJieHH» 

pa6oqero pacIBopa no noBepxHOCTH o6pa6aTurnaeMoro o6beKra. 3cpcpeKTHBHOCTh npHMeHe

HH» rreCTHU:HAOB 3aBHCHT OT cpoKOB, crroco6oB H Ka'leCTBa HX BHeceHH5.I, TeXHH'leCKoro co

CT05.IHH5.I MaUIHHbI, yMenoH: ee 3KcrrnyaTaU:HH, npaBHJibHOH pa6oTbI OTAeJibHhIX y3110B H AeTa-

11eH:, rro'IBeHHO-KJIHMaTH'IeCKHX ycrroBHH, B KoropbIX rrpoH3BOAHTC» o6pa6oTKa H T.A. Ho 

Aa)l(e orrTHMaJibHhIH Bb16op H Ka'!ecTBeHHa» pa6ora pacrrLmHrerreH: He MoryT o6ecrre'IHTh 

3cpcpeKTHBHOe HCnOJib30BaHHe rrecrnn:HAOB B CB5.13H c HeUOCT05.IHCTBOM paccT05.IHH5.I OT Bbl

XOAffOro corrrra AO o6pa6aTurnaeMoif noBepxHocrn. Otto MO)l(eT 6LITh Bhl3BaHo Ko11e6aHH»MH 

pacrrpeAeJIHTeJibHOH lllTaHrH B BeprnKaJibHOH IlJIOCKOCTH H3-3a MHKpoperrbecpa noruI H 3aco

peHHOCTH ero KaMH»MH. ITpH ABH)l(eHHH arperara no rroJIIO Koneca orrpbICKHBareruI KorrHpy

IOT MHKpOHepoBHOCTH, B pe3yJibTare qero o6pa3yioTC» B03Myin:eHH5.I, KOTOpble qepe3 paMy 

rrepe,n;aIOTC5.I pacrrpe,n;eJIHTeJibHOH lllTaHre, Bbl3b1Ba5.I ee KOJie6aHH5.I B BepTHKaJibHOH llJIOCKO

CTH. KpoMe roro, Ha paBHOMepHOCTh BHeceHH» cyiu:ecTBeHHoe BJIH»HHe oKa3bIBaeT pe3Koe 

H3MeHeHHe pa6oqeif cKopocrn ,n;BH)l(eHH» arperara, Bbl3b1Ba10iu:ee Ko11e6aHH» UITaHrH B ro

pH30HTaJibHOH rr11ocKOCTH. B pe3y11Lrare qero HepaBHOMepHOCTb pacnpeAerreHH5.I pa6oqero 

pacIBopa no o6pa6aTurnaeMoif rroBepxHocrn MO)l(eT AOCTHraTb 30-135% [1]. ITo3TOMY B Ha

cro»iu:ee BpeM» HeB03MO)l(H0 rrpeACTaBHTb KOHCJPYKQHIO onpblCKHBaTeruI 6e3 CHCTeMbl CTa-

6HJIH3aU:HH lllTaHrH. 

IJ;eJib HCCJieAOBaHHH: nOBblllleHHe paBHOMepHocrn BHeceHH5.I rrecrnn:HAOB H HaAe)l(

HOCTH Hecyiu:eit KOHCTpYKQHH lllTaHrH rrpH HCilOJib30BaHHH IlOJieBblX orrpblCKHBareJieH. 

PE3YJ1b T ATbI 
Hcno11HeHHe Hecyiu:eit KOHCTpYKD:HH UITaHrH H crroco6 ee KpenneHH» K paMe orrpbI

cKHBareruI orrpe,n;eruIIOT ero HaAe)l(}IOCTh H rexHonorH'IeCKHe pe)K}{Mbl pa60Tu1, a raIOKe Ka

qecTBo BbmoJIH»eMoro rrpou:ecca. )l(ecTKoe KperrneHHe UITaHrH HJIH ee cocTaBHhIX qacreit K 
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Hecym;ei{ paMe onpbICKHBaremi: HanaraeT orpamNeHHe Ha pa6oqHe cKopocTH lJ:BH)l(eHHjl ar

peraTa H IIIHpHHY 3rurnaTa, a, CJie)J;OBaTeJibHO, H Ha ero npOH3BOl.l;HTeJibHOCTh, H He II03BOJDleT 

IIpOH3BOIJ:HTh KaqecTBeHH)'IO o6pa6oTKy arpo¢oHOB, 3acopeHHbIX KaMHRMH H HeBblpOBHeH

HOCThlO IIOBepXHOCTH IIOJDI. 3TOT THII KpeIIJieHAA onpaB,lJ;aH TOJibKO npH lliHpHHe 3axBaTa 

9-15 M H pa6o•rnx cKopocrnx ,D;O 6-7 KMfq [2]. 
Ha npaKTHKe IIIHpoKoe npHMeHeHHe nonyqHJIH HaBecKH c naccHBHhIMH H KoM6HHH

poBaHHhIMH CHCTeMaMH crn6HJIH3al{HH. He3aBHCHMajl IIOIJ:BecKa mrnHrH c CHCTeMaMH cTa-

6HJIH3al{HH, II03B0Jljll01.l{HMH o6ecneqHTh BbICOK)'IO nJiaBHOCTh xo11:a pacnpe,lJ;eJIHTeJibHOH 

lliTaHrH, onpaB,D;aHa B KOHClpYKl.{HjlX arperaTOB, HMeIOI.l{HX lliHpHHY 3aXBaTa > 15 M. 

Bb16op onTHMaJibHoro cnoco6a KpenneHHjl IIITaHrH K paMe onpblcKHBaremi: H pal{HO

HaJibHOH CHCTeMbl CTa6HJIH3al{HH II03BOJDleT H30JIHpoBaTh ee OT KOJie6aHHH OCTOBa, Bbl3BaH

HbIX Hae3,lJ;OM onopHbIX KOJiec Ha npeIIjJTCTBHe HJIH IIOIIal.l;aHHeM B HepOBHOCTh, a CJiel.l;OBa

TeJibHO, noBhICHTh KaqecTBo H 3¢¢eKTHBHOCTh onpbICKHBaHHR. HMeHHO no3TOMY 3apy6e)l(

HhIMH ¢HpMaMH 6oJibIIIOe BHHMaHHe OKa3bIBaeTCjl pa3pa60TKe H HCCJiel.l;OBaHHIO BapHaHTOB 

IIOl.l;BeCKH Hecym;eil KOHClpYKl.{HH pacnpe,D;eJIHTeJibHOH lliTaHrH K paMe onpbICKHBaremi:, 

BKJII0qa51 CHCTeMhl ,lJ;eMn¢HpOBaHHjl H CTa6HJIH3al{HH. 

OcHOBHhIM ycnoBHeM crn6HJIH3al{HH RBAAero.ii: npeBhIIIIeHHe co6cTBeHHOH qacron.1 

ocroBa onpbICKHBaremi: Hall: co6cTBeHHOH qacroroil mTaHrH. Co6cTBeHHa.ii: qacroTa mTaHrH, 

a CJie,D;OBaTeJibHO H IIJiaBHOCTh ee XO,D;a, MO)l(eT H3MeH.ilThC51 K03¢¢Hl{HeHTaMH )l(eCTKOCTH 

ynpyrHX CB.il3eH H ,lJ;eMn¢HpOBaHH.il, MaCCOH ee Hecymeif KOHClpYKl.{HH, JIH6o COBMeCTHO 

,D;BYM.il 3THMH nyT.ilMH. 

IllHpoKoe npHMeHeHHe B KOHCTpYKl.{H5IX onpbICKHBareJieH nonyqHJIH cnoco6bI H3Me

HeHH.il K03¢¢Hl{HeHTOB )l(eCTKOCTH ynpyrHX CB.il3eH H 11:eMn¢HpoBaHH.il CHCTeMbl. 

<l>HpMOH «.Lemkem> pa3pa6oTaHa H BHe,D;peHa B KOHClpYKl.{H.ilX npHl.{eIIHbIX H HaBec

HbIX onpbICKHBareneil KoM6HHHpoBaHHaR CHCTeMa Parasol (pHc. 1, a), cyn. KOTOpoil 3aKJilO

qaero.ii: B TOM, qro pacnpe,D;eJIHTeJibHa.ii: mTaHra 2 KpeilHTC.ii: K paMe onpbICKHBaremi: I no 

npHHl.{Hny Ma.ii:mHKOBOH IlO.[lBeCKH. )];AA DJiaBHOCTH xop;a mTaHrH B BepTHKaJibHOH DJIOCKO

CTH HCIIOJib3)'lOTC51 pe3HHOMernJIJIHqecKHe 6y¢epbl c ropH30HTaJibHbIMH 6oKOBbIMH HanpaB

JDIIOI.l{HMH 6, CMeHHbie 3JieMeHThl CKOJib)l(eHH.il 7 H aMopTH3aTOpbl 4. )];mi: ,D;eMnlf>HpOBaHH.il 

Kone6aHHH mTaHrH B ropH30HTaJihHOH nnocKocTH HcnoJib3)'lOTC.il aMopTH3aTOpbI 5. H3MeHe

HHe pa6oqei{ BbICOThl ycTaHOBKH pacnpe,D;eJIHTeJibHOH mTaHrH ocymecTBAAeTC.ii: c IIOMOI.l{blO 

rH,D;paBJIH'leCKOH CHCTeMbl c HCDOJib30BaHHeM pOJIHKOBO-TpOCOBOro MexaHH3Ma 3. 

1 3 

5 6 

a 6 
Puc. 1. CHcTeMbI HaBecKH mrnHrH c 11:eMn¢Hp)'IOl.l{HMH ycrpoiicTBaMH 

<l>HpMa «Amazone» y11:eAAeT 6onbmoe BHHMaHHe pa3pa6oTKe H Hccne11:0BaHHIO cno

co6oB KpenneHH.il mTaHrH Ha OCTOBe onpbICKHBaTeAA H CHCTeM ee CTa6HJIH3al{HH. B KOHCT

pyKl.{H.SIX onpbICKHBareneH HCDOJ1b3yeTCjl lliTaHra (pHc. 1, 6), COCTO.ill.l{a51 H3 l{eHrpanbHOH 2 H 

6oKOBblX 4 qacreif, KOTOpble coe)J;HHeHbl Me)K,lzy co6oii qepe3 mapHHpbl 8. bOKOBbie COCTaB-
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JUll<>ll(He 4 rrepeBO,WlTC11 B TpaHcrropTHoe H pa6oqee IIOJ1mKeHH11 rrpH IIOMOU{H rH,l1;p01.lHJ1HHA

poB 7. QeHTp3JibH35l '13CTb 2 HecymeH: KOHCTp)'Kl.lHH pacrrpe.11:e11HTeJibHOH IIITilHrH KpenHTC11 

K paMKe onpbICKHB3TeJI5l 1 no rrpHHl.lHIIY Ma»THHKOBOH IlO,IJ;BeCKH 'Iepe3 IIIapHHp 3, r.11:e ycTa

HOBJieH 1Ip)')KHHHbIH aMopTH3Hp)'IOmHH MexaHH3M, CHH)l(alOil(HH Korre6aHH11 B ropH30HTaJ1b

HOH IIJIOCKOCTH. Jl:rrg 06ecrre•1eHH1I rrrraBHOCTH XO,IJ;a IIITaHrH B BepTHKaJibHOH IIJIOCKOCTH HC

Il0Jlb3)'IOTC5l rrp)')KHHHble 3JieMeHTbl 5 H aMOpTH3aTop 6. 
CHCTeMa cTa6HJIH3aQHH IIITaHrH, npHMeH5leMa5l qmpMOH <<fl ardi», npe.11:cTaBrrgeT co-

6oH: Ma11THHKOBbIH MeXaHH3M (pHC. 2), rrpH'IeM IIITaHra 1 01IHpaeTC5l Ha l.leHTpaJibHbIH KpOH

IIITeHH 3 IIO)];BeCKH 'Iepe3 6rroK IIP)')KHH 6, TeM caMbIM HMeH B03MO)l(HOCTb KOJie6aTbCH B 

IlJIOCKOCTH IlO,UBeCKH, a l.leHTpaJibHbIH KpOHIIITeHH 3, B CBOIO O'Iepe)];b, KpeilHTbC11 K paMKe 2 
npH IIOMOil(H ropH30HTaJibHOH OCH 4 C B03MO)l(HOCTblO COBepIIIaTb Bpall(eHHe Ha HeH. raIIIe

HHe KOJie6aHHH, B03HHKaIOil(HX rrpH pa6ore, npOHCXO,IJ;HT c IIOMOil(blO rH,l1;paBJIH'IeCKHX 

aMopTH3aropoB 5 H 6rroKa rrpy)l(HH 6. Jl:aHHa11 cHcreMa rro3BOJI}leT nepeMell(aThC.II IIITaHre 

npH pa6ore BO scex He06XO,llHMbIX HanpaBJieHH11X He33BHCHMO OT IIOJ10)l(eHH'1 III3CCH orrpbI

CKHBaTeAA, HCKJII-O'la.II IlOBhIIIIeHHble Harpy3KH Ha Hecymyio KOHCTp}'Kl.lHIO IIITaHrH H no.11:

BeCKH, H coxpamITb pa6o'Iee rroJIO)l(eHHe Ha npoT}l)l(eHHH Bcero pa6oqero rrpol.lecca. 

a 

2 4 

PHc. 2. CHcreMa crn6H

JIH331.lHH IIITaHrH 

1 
/ 

PHc. 3. CHcTeMbI HcKyccrneHttoro yBeJIH'leHH11 MaccbI IIITaHrH 

6 

Bo3MO)l(HOCTH CHH)l(eHH.II Ko3<l><l>Hl.lHeHTOB )l(eCTKOCTH ynpyrHX cB113eH: CHCTeMbI He 

6eCKOHe'IHbl H orpaHH'IeHbl B03HHKa.l-Oll(HMH rrpo6rreMaMH ycTOH'IHBOCTH H CKJIOHHOCTblO K 

napaMeTpH'leCKOMY pe3oHaHcy [2]. I1pHMeHeHHe )];eMn<l>HP)'IOil(HX ycTpOHCTB c HH3KHMH K0-

3<f><f>HllHeHTaMH )l(eCTKOCTH o6ecne'IHBaeTC'1 HcKyccTBeHHbIM yserrH'IeHHeM Macchi l.leH

TpaJibHOH qacrn Hecymeit: KOHCTp}'Kl.lHH IIITaHrH, 'ITO II03BOAAeT CMeCTHTb l.leHTp T11)1(eCTH 

6oKOBbIX KOHCTp}'KllHH K l.leHTpY arperarn, 0611er'IHTb HX H CHH3HTb HanpIDKeHH11 B 3J1eMeH-
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rnpHhIX ceqeHHHX no )J.JIHHe. ,U:aHHhie rexHHqecKHe perueHHH no3BOJIHIOT yrryqruHTh cTa6u

JIH3al{HIO nO)J.BellieHHOH CHCTeMhl. 

CYJl{eCTBYJOT HecKOJihKO cnoco6oB HcKyccTBeHHoro YBerruqeHHH Macchi mTaHrH, 

cpe)J.H KOTOphIX MO)f(}fO BhI)J.eJIHTh ycrnHOBKY B l{eHlpaJihHOH ee qacTH ;:i;onOJIHHTeJihHOH 3a

IlOJilleHHOH )l(}[}l;KOCThlO eMKOCTH (pHc. 3, a) [4] HJIH Macchi (pHC. 3, 6) [5]. 
lllrnHra 1 (pHc. 3, a), CHafoKeHHaH ;:i;onoJIHHTeJlhHOH 3anonHeHHOH )l(}[}l;KOCThlO eMKO

CThlO 5, KpenHTCH Ha wapHHpe 2 HaBeCKH eMKOCTH 6 qepe3 ynpyrHH np~HHhIH :rneMeHT 3 

H ti;eMmlmpYJOll{HH ::meMeHT 4. 3anonHeHHeM ;:i;onOJIHHTeJihHOH eMKOCTH )l(}[}l;KOCThlO no;:i;6H

paeTCH o6max Macca mTattrH, Koropax o6ecneqHrra 6b1 ee co6cTBeHHYJO qacrory HH:JKe co6-

CTBeHHOH qacTOTbl paMbl onpbICKHBaTeJIH. ,U:eMmtmpYJOll{HH :rneMeHT 4 CJI~T AJIH ycno

KOeHHH CHCTeMhl OT B03MYJl,{eHHH eMKOCTH 6 H )l(Hp;KOCTH npH HeilOJIHOM 3anoJ1HeHHH eMKO

CTH 5. IlpH '.HOM Kone6JIIOll{aHCH B eMKOCTH 5 )l(H}l;KOCTh BhlcrynaeT B ponH )J.HHaMHqecKoro 

nornoTHreJIH. Bo BropoM cnyqae (puc. 3,6) pe3oHaHCHhie Kone6aHHH yMeHhlliaIOTCH npH no

MOll{H AHHaMHqecKHx racureneif 2, Koropbie nocpeti;CTBOM ynpyroro 5 H ;:i;eMnqmpYJOmero 7 
3JieMeHTOB KpemITCH K cepeti;HHe llITaHrH 1. IlpH 3TOM caMa llITaHra 1 nocpeti;CTBOM ynpyro

ro 3 H ;:i;eMmpHpYJOmero 4 3neMeHTOB qepe3 wapHHp HaBecKH 2 coe)J.HHeHa c Hecymeii: pa

MOH 6. B ;:i;aHHOH KOHClp)'K.QHH ::1<l>cpeKT rameHHH Kone6aHHH JaKJIIOqaeTCH B TOM, qro Macca 

2 noKaqHBaeTCH B npOTHBOcpa3e KOne6aHHHM, nepeti;aIOll{HMCH IUTaHre qepe3 paMy onphICKH

BaTeJIH. BBHAY CJIO)KHOCTH KOHClpYKl{HH, nepeHaClpOHKH CHCTeMhl B CBH3H c IIOCTOHHHhIM 

orropo)f(}feHHeM eMKOCTH )J.aHHbie KOHClpYKl{HH He HaXOMT IUHpOKOro rrpHMeHeHHH. 

Hti;eH HcKyccTBeHHoro yBenuqeHHH Macchi IUTaHrH peaJIH3oBaHhl B onphICKHBareJIHX 

cpHpMa «.facto». HecYJl{aH KOHClpYKl{HH pacnpe)J.eJIHTeJihHOH IUTilHrH 2 KperrHTCH no rrpHH

l{Hny 111apHHpHo-pLNa)f(}foH A-o6pa3HOH noti;BecKH 111apHHpHo K 6anKe 5, JaKpenneHHOH Ha 

paMe 1 (pHc. 4). lllrattra 2 111apHHpHo KperrHTCH K rro;:i;BecKe 5, JaKperrneHHOH Ha paMe 1. 
CaMa no;:i;BecKa MO:JKeT rrepeti;BHraTucH B nnocKocTH paMKH c IIOMOll{hIO rH;:i;pol{HJIHHApa 3, 
TeM caMbIM, H3MeHHH BhICOTY ycntHOBKH lliTilHrH Hap; o6pa6aTbIBaeMhIM o6'heKTOM. 

I 

PHc. 4. CHcreMa uaBecKH cpHpMhI <Jacto» 

B HH)f(}feH qacTH Hecymeif KoHclpyKl{HH mrnHrH, HaXOMll{eifcH 3a eMKOCThIO, ycTa

HOBJieH 6pyc 6 6onhmei1: MaCChI, noJBOJIHIOll{HH HcKyccTBeHHO yBenuqHTh Macey l{eHlpaJih

HOH qacTH lllTaHrH H TeM caMblM CMeCTHTh l{eHlp TH:JKeCTH 6oKOBhIX ee COCTaBJIHIOll{HX B pa-

6oqeM IlOJIO:JKeHHH K l{eHlpY arperaTa, qro II03BOJIHT CHH3HTh aMIIJIHTY.lJ.Y KOJie6aHHH, rrpH

MeHHB aMOpTH3aTOphl 4 c HH3KHM K03<l><l>Hl{HeHTOM ti;eMn<l>HpoBaHHH. ,U:aHHaH CHCTeMa 

Ha)J.e)f(}fa, npocra H 3cpcpeKTHBHa, 0)1.HaKO npH KOne6aHHHX B ropH30HTaJibHOH IlJIOCKOCTH 

KOHClpYKI.{HH WTaHrH HCilhlTbIBaeT IlOBhIIUeHHbie Harpy3KH H B03HHKalOll{He B 3TOH IIJIOCKO

CTH KOJie6aHHH He raCHTCH. 
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He.z:i;ocrnTI<aMH 6onhIIIHHCTBa CHCTeM crn6HJIH3al.{HH jJ:BJUieTCjJ:: B03HHKHOBeHHe KOJie-

6aHHH IIITaHm 6oJibIIIOH aMDJIHry,z:i;hl, KOTOpbie Bhl3BaHbl TeM, '-ITO Macca IIITaHrH B cpaBHe

HHH c Maccoif onphICKHBaremr HeBeJIHKa, B pe3ynhTare '-lero He y .z:i;aeTCjJ: cpa3y noracHTu KO

ne6aHHjJ:; HeBo3MO:>KHOCTh HopMaJihHOH pa60Tu1 ,z:i;eMnqmpyroll.\HX YCTPOHCTB npH o,z:i;HoBpe

MeHHOM Hae3.z:i;e ,z:i;Byx KOJieC Ha npenjJ:TCTBHjJ:; OTCYTCTBHe CHCTeM, o6ecne'-IHBaIOil.\HX 

MrHoBeHHoe raIIIeHHe Kone6aHHH B ropH30HTaJihHOH nnocKOCTH. Ha .z:i;aHHOM 3Tane npoeKTH

poBaHHH onpbICKHBareneH He,lJ;OCTaTO'-IHO BbI6paTh HaHnyqmyro no.z:i;BeCKY IUTaHrH, HO H He

o6X0,1J;HMO o6ocHOBaTh CHCTeMY CTa6HJIH3al.{HH 3a C'-leT B3aHMOCBH3aHHoro pal.{HOHaJibHOro 

H3MeHeHHjJ: Ko3<f><f>Hl.{HeHTOB )J(ecTI<ocTH ynpyrHx CBjJ:Je:H: H Macchi Hecyll.{e:H: KOHCTPYKI.{HH. 

ITpaBHJihHOCTh ,z:i;aHHhIX rexHH'-lecKHx peIUeHHH no3BOJIHT noBhICHTh 3<f><f>eKTHBHOCTh Bhlnon

HHeMoro rexHonorH'-lecKoro npol.{ecca, CHH3HTh ero MarepHanoeMKOCTh, H o6ecne'-IHTh Ha

.z:i;e)J(HOCTh HecYil.\eH KOHCTPYKI.{HH pacnpe.z:i;eJIHTeJihHOH IUTaHrH. 

B pe3ynhrnre BhmonHeHHoro aHaJIH3a cyll.\eCTBYIOil.\HX KOHCTPyKI.(HH onphICKHBaTe

ne:H:, HaMH npe,z:i;JIO)J(eHa CHCTeMa crn6HJIH3al.{HH lllTaHrH (pHc. 1), KOTOpa.si: OTHOCHTCH K nac

CHBHblM CHCTeMaM H OCHOBaHa Ha HCIIOJib30BaHHH ynpyro-.ueMn<f>epHbIX 3JieMeHTOB rameHHjJ: 

KOJie6aHHH. KoHCTPYKI.{HH COCTOHT H3 IIO,lJ;BH)J(HOH paMKH 3 3aKpenJieHHOH Ha IIITOKe rH.z:i;po

l.{HJIHH,l1;pa 6, HH)l(J{HH KOHel.{ KOTOporo KpeilHTCH Ha IIJiaCTHHe 7' coe,z:i;HHeHHOH c OCTOBOM 

OIIpbICKHBaremr IIpH IIOMOil.\H ,z:i;Byx np~H 5. PaMKa 3 MO)KeT CBo6o.z:i;Ho nepeMell.\aThCH B 

HanpaBJUIIOil.\HX OCTOBa onpbICKHBaremr 1. lllrnHra 2 OIIHpaeTCjJ: Ha IlO,lJ;BH)l(J{Off paMKe 3. 
raIUeHHt: KOJie6aHHH IIITaHrH B BepTHKaJibHOH IIJIOCKOCTH o6ecne'-IHBaeTCjJ: napoff: npy)KHH 5 
H aMopTH3aropaMH 4. ITpH 3TOM mrnHra coBepmaeT CJIO)J(HOe ,lJ;BH)KeHHe no oTHoIUeHHIO K 

OCTOBY onpbICKHBareJI.sI: IIOCTYflaTeJibHOe BMecre c paMKOH B HanpaBJIHIOil.\HX H Bpall.\aTeJib

HOe OTHOCHTeJihHO paMKH. ITpH DOCTYflaTeJihHOM - ocyll.\eCTBJI.sieTC.si: rameHHe Kone6aHHH 

np~HaMH 5, a npH Bpall.\aTeJibHOM - aMopTH3aropaMH 4. 
,[J;aHHa.si: cHcreMa pa6orneT cneeyIOII.{HM o6pa3oM. ITpH o,z:i;HoBpeMeHHOM Hae3.z:i;e ,z:i;Byx 

KOJiec OilpbICKHBaTeJUI Ha npeIIHTCTBHe (nona.uaHHe B HepOBHOCTh), B03HHKIIIHe B03MYil.\e

HHJI, He nepe.z:i;aBMCb IllTaHre, raCJITCH 3a C'-leT pa60Thl CHJI ynpyrocTH 3JleMeHTOB 5 H CHJibl 

TPeHHH Me)J(,lJ;y no,z:i;BH)l(HOH paMKOH 3 H HanpaBJIHIOil.\HMH ocroBa 1. ITpH Hae3.z:i;e Ha npen.si:T

CTBHe O,UHOro H3 KOJiec OIIpbICKHBareJUI, B03HHKaIOil.\He B03MYil.\eHHH '-laCTH'IHO raCjJ:TCjJ: yn

pyrHMH 3JieMeHTaMH 5 H OKOH'IaTeJibHO - aMOpTH3aropaMH 4. 3<f><f>eKTHBHOCTh pa6oTuI .z:i;aH

HOH CHCTeMbl onpe.z:i;emrero.si: xapaKrepHCTHKaMH npy)KHH H aMOpTH3aropoB H napaMeTPaMH 

HX ycTaHOBKH (yron HaKJIOHa U ). 

a 6 
PHc. 5. ITpe.unaraeMa.si: CHCTeMa crn6HJIH3al.{HH mraHrH onphICKHBareJI.sI: 

a - cxeMa; 6 - OIIhITHhIH o6pa3el.{ onpbICKHBareJI.sI 

C yqeroM reoMeTPH'IeCKHX H BeCOBbIX xapaKrepHCTHK IllTaHr H KOHCTPyKI.(HH onphI

cKHBareneH 6bIJIH paCC'IHTaHbl 3JieMeHTbl CHCTeMbl CTa6HJIH3al.{HH [3], H3rOTOBJieHbl OilblT-
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Hble o6pa3Qbl H npoBeJJ:eHbl HCUblTaHHSI B 3aBOJl:CKHX H IlOJieBbIX ycJIOBHSIX onpbICKHBaTeJieH 
«OUI-2300-18», npomBOJJ:HMOro ,[(I1 «)])IrnoBcKasi CXT» YI1 «06nceJibX03TeXHHKa» (PE), 
H «MeKocau-2500-18», BhlnycKaeMoro OAO «MeKocaH» (PE). B peJyJihTaTe npoBeLt:eHHhIX 
HCUblTaHHH OTMe'ieHO IlOBbIIUeHHe HaJJ:e)KHOCTll KOHCTpYKQHH llITaHrH H nJiaBHOCTh ee XOJJ:a 
npH JJ:BH:>KeHHH arperaTa no HepoBHOCTSIM, CBSI3aHHble c 3cpcpeKTHBHOH pa6oroif CHCTeMbl 
crn6HJIH3aQHH. 

BblBOl(bI 
Kone6aHHSI rnTaHrH noneBhIX onphICKHBareneH: ue TOJihKO CHH:>KalQT HaJJ:e)KHOCTh ee 

HecyIQeH KOHCTpYKQHH, HO H BJieKyT 3a co6oH: HepaBHOMepHOCTh pacnpeJJ:eJieHHSI pa6oqero 
pacTBopa no o6pa6aTbrnaeMOH IlOBepXHOCTH, KOTOpasi MO:>KeT AOCTHraTb 30 ... 135%. I1o3TO
MY AM coBpeMeHHoro onphICKHBaTeJISI Heo6xoAHMhIM ycnoBHeM HBJISieTCH HaJIH'iHe 3cpcpeK
TllBHOH CHCTeMhl CTa6HJIH3aQHH. 

Ha OCHOBe BhlilOJIHeHHOro aHaJIH3a npeAJIO:>KeHa CHCTeMa CTa6HJIH3aQHH IIITaHrH, oc
HOBaHHaSI Ha HCilOJih30BaHHH ynpyro-AeMrrcpepHbIX 3JieMeHTOB, KOTOpasi ycneIIIHO npornrra 
HCilhlTaHHH B OilbITHbIX o6pa3Qax onpbICKHBaTeJieH «Olli-2300-18» H «MeKOCaH-2500-18». 

JlliTEP ATYP A 
1. CeJihCKOXOJSIHCTBeHHhle MaIIIHHhI ( ocHOBHhie TeHAeHJ . .{HH pa3BHTHH TpaKropHhIX 

onphICKHBareneif) I OTB. 3a BhlnycK qeH~oB B.B. Bhm. 12. -M., 1984. 
2. BapryKanreifHHC K.3. 06ocHoBaHHe napaMeTpOB H 3JieMeHTOB KOHCTpYKQHH 

IIITaHroBhIX onphICKHBareneif: ,l(uc .... K-Ta rex. ttayK. - EnraBa.: 1984. - 250 c. 
3. AHaJIHTH'ieCKOe o6ocHoBaHHe napaMeTpOB KoJie6aHHH IIITaHru c He3aBHCHMOH Ma

SITHHKOBOH HaBeCKOH H CHCTeMOH cTa6HJIH3aQHH B sepTHKaJibHOH IlJIOCKOCTH/KpyK 11.C. H 
AP· -11H:>KeHepHbIH secTHHK, .N2 1(25). - c. 38 - 40. 

4. Ac. 1037890 A SU, A 01 M 7/00. I1oABecKa rurnHrn onphlCKHBareJISI I EYMa:>KKHH 
B.A HAP· - .N2 3239752115; 3aHBJI. 26.01.1981; Orry6rr. 30.08.83 II BIOrr. -1983. - .N2 32. 

5. Ac. 1064932 A SU, A 01 M 7100. IToABecKa rnraurn onphICKHBaTeJISI I EYMa:>KKHH 
B.A H .up. - .N2 3404233115; 3aHBJI. 26.02.1982; Ony6rr. 07.01.1984 II blQJI. - 1984. - .N2 1. 
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I.S. Kruk, Cand Sc (Eng); A. I. Gaidukouski 
Belan1sian State Agrarian Technical University (BSATU), Minsk, Republic of Belanis 

USE OF AN INDEPENDENT HINGE AND BOOM STABILIZATION SYSTEM IN 
AGRICULTURAL SPRAYING DEVICES 

Summary 

Current state-of-the-art of mechanical aids for crop-growing chemicalization is charac
terized by advanced requirements to wide-coverage agricultural spraying devices. These de
vices should provide high-quality treatment of plants with minimal consumption and loss of 
the working fluid solution. 

Quality of a crop spraying technology is predetermined by the amount of consolidated 
drops and evenness of working fluid distribution over the treated surface. Pesticide efficiency 
depends on the time, technique and quality of introduction of such pesticides, engineering 
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condition of the device, its proper operation, and proper servicing of separate units, climatic 
and soil characteristics, etc. But even optimum choice and proper operation cannot ensure ef
ficient use of pesticides due to variability of distance from an exhaust nozzle to soil. It may be 
affected by the distribution boom fluctuations resulting from uneven field surface, presence of 
stones, and abrupt changes in the device speed. 

When the device moves across the field, its wheels follow the surface micro irregulari
ties leading to fluctuations that are communicated from the frame to the boom and result in 
fluctuations of the boom in a vertical plane. Moreover, evenness of distribution is greatly af
fected by the abrupt changes in the device speed resulting in horizontal boom fluctuations. 
Thus, an important task to upgrade field spraying devices is to develop and introduce the 
boom stabilizing elements. Boom bearing structure design and the way it is fixed on the 
spraying device frame determine a technical excellence level, reliability and operation modes, 
as well as the process quality. 

Depending on the way the constant distance between the treated object and the boom 
is provided, there are systems of active, passive and combined stabilization. In order to insure 
the smooth movement of the boom, nowadays elastic members and buffers are widely used. 
Their operating characteristics and installation parameters determine the efficiency of the sys
tem as a whole. When developing a stabilizing system and choosing its elements, it is neces
sary to take into consideration the boom design peculiarities, dimensions and weight. 

Based on the analyzed designs of modern spraying devices, a boom stabilizing system 
with elastic elements is offered and its parameters are cited. Developments have been success
fully tested and are used in OSh-2300-18 and Mekosan-2500-18 spraying devices. 

A. A. Bn.rme, npocl»., A-P Texu. uayK, ra6nJJ. A-P nu~. uayK 
JlameuucKw"i Ce!lbCKOX03R.iicmeeHHbllt yHueepcumem, 

Ha}"lHbllt UHcmumym ce!lbCKOX03R.ucmeeHHOlt mexHUKu, JiameuR. 

nAPAMETPbl flEMEWHO-OTBAilbHOi:i nOBEPXHOCTVI 
nnY>KHblX KOPnYCOB VI VIX BflVIHHVIE HA nOKA3ATEflVI BCnAWKVI 

ITpoqmnorpaqmpoBaHHeM neMerrrno-ornanhHhIX 110BepxHocreii coBpeMeHHhIX 11ny)l(
HhIX Kop11ycoB 011peAeJieHhl HX OCHOBHhle napaMelphl, BJIHJllOII.{He Ha 3HeproeMKOCTh H Ka'fe
CTBO BCllalllKH'. HaKnOH neMexa K AHY 6op03AhI, KOHe'fHhIH yron no,nneMa 11nacTa, HaKnOH 
ropH30HTaJihHhIX o6pa3yioIUHX, paAnyc KpHBH3HhI 110BepxHOCTH. 011peAeJieHhI HaH6onee 
110,lJ,XOJljlll.{He BH..IJ;hl Kop11ycoB ..IJ;JUI MeCTHhlX ycnoBHH. 

BBE):{EI-illE 
B ceJibCKOM X035IHCTBe JlaTBHH ocymecrnJUieTC51 11epexo..i:i; OT crnphIX 11nyroB, npoH3-

Be..i:i;eHHhIX B 6hlBIIIeM CoBeTCKOM Co103e, Ha HOBbie 11nyrH H3 ClpaH 3a11a,1.1;Hoii EBpOllhI H Me
crnoro H3rOTOBJieHH51. B 11peAbIAYmHe rOAhl HOBhie MaUIHHhl, B TOM 'fHCJie 11nyrH, HCilhIThl
B8JIHCh Ha I1pH6aJITHHCKOH :MMC c yqacTHeM yqeHhlX HHCTHryrn, H, B 3aBHCHMOCTH OT 110-
nyqeHHblX pe3yJihTaTOB, peKOMeH)J;OBaJIHCh ..IJ;JUI HCllOJih30BaHH5I B X035IHCTBax 30Hhl HJIH 
oTKJIOHHJIHch [1)-[4]. B HacroS1mee BpeM5I HHKTO He ocymecTBJlSleT ra1<ym OQeHKY 11nyroB. 
<l>HpMeHHbie peKnaMHhle 11poc11eKThl o6hl'fHO He npeACTaBJUIIOT AOCTaTO'fHOH HHcpopMaUHH 
Allil 110..i:i;6opa 11nyroB HaH6onee 110,D,XOJljlll.{HX Allil KOHKpeTHhIX ycnoBHH. 
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