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EHepretuka nporecy nepepizaHts pOCJIMHHUX PEIITOK
KOMOIHOBAHUM COIITHUKOM JIJII IPSIMOTO MOCIBY

B crarTi po3misHyTO IOCHIPKEHHS palioHaIbHOT (JOPMU PiIXKYyHOTr0 €IEeMEHTa NMPH BUKOHAHHI MPSIMOTO
MIOCIBY Ta BHSBJICHHS MiHIMaJbHUX 3aTpaT Ha Nepepi3aHHs POCIMHHUX PELITOK i HalpaBieHHS iX Ha OOKOBI
CTOPOHU OOPO3HHU.
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Peanizaitis TexHoznorii mpsAMOro MociBy mnepeadadae HEOOXIAHICTh MOMEPEIHBOTO
MPOKJIAJCHHS Tepe]l MOCIBOM MO TMOJII0 CMYTY JUIsl TIOAAJIBIIOTO MPOXOKEHHs COITHUKA. B
SKOCTI TaKOro pob0o4oro opraHy 3alpolOHOBaHO 3y04acTHHl JUCK-OYHMCHHUK. TakuM 4YMHOM
cyMicHa po0oTa 3y04acToro JucKa-o4MCHHUKA 1 pLKydoro eJIeMeHTy 3a0e3redye MpoKiIalaHHs
CMYTH i1 60pO3HY B IPYHTI 3aCMIY€HUMHU MOKHUBHUMU pemTkamu [1, 2, 3].

Metoro € OOIpyHTyBaTH palioHaJIbHY (GOpPMY pPLKYUOro ejJeMeHTa s pi3aHHA
POCIMHHUX PEIITOK 3 MIHIMAJbHUM 3YCWUIAM 1 HalpaBiICHHSAM iX Ha OOKOB1 CTOPOHH
6opo3Hu [4].

Eneprernuna orinka poOOTH HOXiB, MPU3HAYCHUX JUIA Tepepi3aHHs creden Tiel 4uu
1HIIOT KYJIBTYPH, BAKOHAHA Ha JIa0OpaTopHiil ycTaHoBIi (puc. 1).

JlochimkeHHSIM BCTaHOBJIEHO HEPIBHOMIPHOCTI 3MIHHM MOMEHTY OIOpy pi3aHHS (M)
BIJ] KyTa IIOBOPOTY pobodoro oprany (¢) (puc. 2). Ha nouaTky BXO/PKEHHS HOXa B cTebia
IIIEHUIl B OCHOBHOMY CIIOCTEPIra€eThCs IJIaBHE HAPOILyBaHHS MOMEHTY OIOpY.

B mnopanbmiomy 31 30UIBIIEHHSM KyTa IOBOPOTY MOMEHT OIIOPY CYTTEBO 3pOCTa€ [0
MaKCHUMAaJIbHOTO CBOTO 3HAYeHHS (M,,c) MICIS YOTO MOYMHAE 3MEHINyBaTucs. JlicTaBIIMCH
HedKol KpUTH4YHOI BeauuuHu (M,), IO BIANOBIZA€ pPYyHHYBaHHIO CTeOIa, MOMEHT
3MEHIIYETHCS 710 HYJIbOBOTO 3HaueHHs. [IpencTraBiieHi 3anexHOCTI TpadiuHO B1IOOpaKaroTh
JUHAMIKY CHJIOBOTO HAaBAHTAaXEHHS CTeOed MIIEHUI 1 BUSIBJIAIOTb 3HAUEHHS KPUTUYHHUX
napaMeTpiB MOMEHTIB oOmopy pi3aHHs. HaykoBuil 1 mHpakTUYHUIl 1HTEpeC NpU LBOMY
NpEJCTaBIsiE BHUSABICHHS BIUIMBY KyTa pi3aHHsA (crocoOy pi3aHHS) POCIMHHUX PEIITOK
IIIEHUIl Ha CUJIOBI XapaKTEepUCTHKH Ipouecy. He3axaroun Ha TEOPETUYHO OOIPYHTOBAHY
¢dopmy Jsieza IS 3AIMCHEHHS KOB3alOUOro pi3aHHs cTeOel, eKCIepUMEHTalbHa IepeBipKa
BIUIMBY KyTa pi3aHHS Ma€ BEJMKE MpaKTHUHE 3HauYeHHs. Ha pucyHKy 2 mpeacTaBiIeHo YOTHPH
3aJIe)KHOCTI 3MIHM MOMEHTY OIOpY BIAMOBIIHO s KyTiB pizanHs 20°, 25°, 30° i 35°. Sk
BUIHO 3 rpadikiB 30UTBIICHHA KyTa pi3aHHS NPUBOIUTH 1O 3MIIICHHS KPUBOI TUHAMIKH
3pOCTaHHA 3yCWIb B CTOPOHY MEHIIMX KyTiB IOBOPOTY poOOYOro opraHy, TOOTO pyiHyBaHHs
crebenn BiIOYBA€TbCsA paHILIE YUM TP MEHIIMX KyTax pi3aHHA. Taka 3aKOHOMIpPHICTb
MPUPOIHA TOMY, IO TPH NPHUHHATOMY BHU3HAYEHHI KyTa pi3aHHA, K KyTa MK BEKTOPOM
HIBUAKOCTI TIEPEMIIIEHHS PIXKY4Yoro ejleMeHTa i JOTHYHOI 10 poOouoi MOBEpXHI HOro ne3a y
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MICI[I KOHTaKTy, 30UIbIIEHHS KyTa pi3aHHS O3Hayae HaOJNMKEHHS 10 pyOsissdoro pizaHHs. I,
HaBIAKW, 3MEHIIEHHS KyTa pi3aHHA (0) BiINOBiJa€ 3MIIICHHIO TPOILECy pi3aHHA y Oik
OUTPIINX 3HAUY€Hb KyTa MOBOPOTY poboyoro oprany (¢) (puc. 2). 3Beprae Ha cebe yBary
MaKCUMaJbHE 3HAYEHHS MOMEHTIB OHOpYy pi3aHHA (M,) mnd pisHMX KyTiB (o). MeHIIUM
MaKCUMaJbHUM MOMEHTaM pi3aHHs BIJIMOBIIAIOTh MEHIN KYTH Pi3aHHs, a KPUB1 JTUHAMIKA

3MIH MOMEHTIB CTAKOTh OLIbII TOJIOTUMH.
7/ 2

1-mTUHaAMOMETPUYHUIN KITFOY; 2-IKCK; 3-Bicokamepa; 4-3y0; S5-pOCIHHHI PEIITKH; 6-PIKYUHA HIK

Pucynok 1 — Ctenn 1yt TOCTIHKEHHS TIPOLIECY Pi3aHHS CTe0eN pOCIMHHNX PEIITOK
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PucyHok 2 — 3anexHicTs 3MiHN MOMeEHTY (M) omopy pi3aHHs creOel MIIeHHUII Bix KyTiB pizaHHA (o)

[Ipo sKicTP BHUKOHAHHS TMpPOLECY pi3aHHS POCIMHHMX PELITOK cTeben MIIeHHII
cBimuath ¢ororpadii 3pi3iB, SAKi TPEACTaBICHI HA pPHCYHKY 3. bBiumbln skicHH 3pi3
CIIOCTEpIraeTbCcsl MpH Manux KyTax pizaHHa (0=20°), TOOTO TOAl, KONU peani3yeThCs
KoB3atoue pizanHs. Kpai creben MaroTh piBHI IpaHUIll 3 YITKOIO JIHIEIO TIEpexoy y MaTepial
creben (puc. 3, a).
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30UTbIIIeHHS KyTa pi3aHHA MOTIPINY€ SKICTh pO3JAiJeHHs MaTepiany cteOen. ['panumi
PO3ITy MalOTh pBaHy (GOpMY 3pi3y, IO CBITYATH PO PO3PHB MaTEpiay HAPyraMu PO3TATY
1 3runy (puc.3, 6).

Martepian ctebna mpeacTaBisie COOOI CKIaIHy HEOTHOPIIHY BOJOKHHCTY CTPYKTYPY,
OINC PYHHYBaHHS KO BHOCATH IIEBHY HEOAHO3HAYHICTH 1 TPYAHOII B XapaKTEPUCTHKH HOTO
BiactuBocTedl. OfHaK Ui BUOOPY KOHCTPYKTMBHHX IMapaMeTpiB poOOYoro opraHy (HOXa)
BaXXJIMBUM € €HEPTreTHYHA OI[iHKa BUKOHAHHS MPOIECY pyHHYBaHHS POCIMHHHUX PEIITOK.

a—a=20%06—-a=35°
Pucynoxk 3 — 3pi3u creben NieHnI BUKOHaHI IPH KyTax pi3aHHs

BpaxoBytoun 1mo poOora, Ky BHKOHYE poOOOYHIA OpraH MO PO3Pi3aHHIO PEINTOK,
MPEACTABISIETHCS PiBHAHHAM (1):

A= [M(¢)-do, (1)

1€ @p- KYT, 110 OXOIUTIOE CEKTOP pi3aHHs, il MOKHA BU3HAUUTH, AK IUIONLY Iii KPUBOIO
IUHAMIKA 3MIHA HaBAHTAXXEHb.
Buxonsuu 3 mporo A KOKHOTO BUOPAHOTO 3HAYEHHS KyTa pi3aHHs (o) MigpaxoBaHi
IJIOMII TiJ] KPUBUMHU JMHAMIKKA HAaBAaHTAXEHHS, TOOTO B KOXKHOMY BHUMAIKy BH3HAYCHHI
BEJIMYMHM 3aTpaueHoi poOOTHM Ha po3pizaHHs creben. Ha migcrtaBi mporo moOynoBaHa
3aJISKHICTh 3MiHU poOO0TH pi3aHHs (4) Bix KyTa pizaHHA (@) A creden nuieHui (puc. 4).
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Pucynok 4 — 3mina po6otu pizaHus (A) BiJ KyTa pizaHHA (o) 1J1s cTeOer MiIeH i

I'padix HOCUTH HeMHIHHUM XapakTep 3 IMOCTYNOBUM 30UIBIIEHHSM poOOTH, IO
BUTPAYaeThCsl Ha pPYHHYBaHHS IpH WiJABUIICHHI 3HaueHb KyTa pi3aHHsA. HaiimeHmomy
3HaYEHHIO POOOTH BIAMOBIIAIOTH KyT KOB3al0UOro pizaHHA. BimMiyaeTbes He3HaYHUI pUpicT
poOOTH 31 30UIBLICHHSAM KyTa pi3aHHS 1 MEepexoly BiJ KOB3alOYOro 0 py0arouoro BUIY
pizanHsa. O4YEBWIHO I BCTAHOBJICHA 3aKOHOMIPHICTH BijmoOpaxae ocoOimBocTi (izuko-
MEXaHIYHUX BJIACTUBOCTEH BOJIOKHHCTOI 130TPOMHOI OYyJOBHM PpOCIMHHUX cTeOen, Jie B
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3aJIe)KHOCTI BiJl CTYNEHS BOJOTOCTI BCTAHOBJIIOIOTHCS TEBHI CITIBBIJIHOIIEHHS KPHUXKOCTI 1
B’SI3KOCTI MaTepiany.

JocnmipkeHHssT TUHAMIKA pyHHYBaHHS cTe0en KyKypyA3W BHUSBUIM 3HAYHO OLIBIITI
aOCOMIOTHI BEJNIMYMHU 3MIHM MOMEHTY OIOpY BiJ KYTOBOTO IepeMillleHHS 3y04aToro
poboyoro oprany (puc.5). Ile oOymoBiaeHO OUTBII BUCOKMUMH (PI3MKO-MEXaHIYHUMH
XapaKTePUCTUKAMU PEIITOK KYKYPY/3H B MOPIBHSAHHI 3 PEIITKAMU IMIICHUIT.

M Hrm
8

T4

14

2/ :_,' BNA\\

25 35 45 55 65 75 85 a5 9°
1-0=20°; 2-0=25% 3-0=30° 4-0=35°

PucyHOK 5 — 3anexHiCTh 3MIHM MOMEHTY OTIOpY pi3aHHS cTeOes KyKypyI3H Bi KyTiB pi3aHHA

Haiibinplm  akTMBHO TpoIlec 3axBaTy 1 TMepepizaHHsS cTebenl  KyKypyHI3d
CIIOCTEPITra€eThCS TIPH KyTi pizaHHs (o = 35°).

[ToyaTok pi3aHHA 1 3pOCTaHHA MOMEHTY (M) HacTae mpu MOBOPOTI POOOYOro OpraHy
Ha KyT = 25°.

B nopanenioMy MOMEHT pi3aHHS 3pOCTa€ 1 AOCSITa€ MAKCHUMAJIbHOTO CBOTO 3HAUCHHS
Bxke npu (¢=47°. Ilicns mbOro BHACTINOK pyHHYBaHHS cTeOEl MOMEHT 3MEHILIYETHCS 10
HYJIbOBOT'O 3HAYECHHS.

[Toni6Hi 3a1eKHOCTI OTpUMaHi 1 JJIs 1HIIUX KYyTiB pi3aHHs, OJHAK KOXXHOMY 3 HHUX
BIJIIOBIJIa€ CBO€ 3HAYCHHS MAaKCHMaJIbHOTO MOMEHTY 1 CBOsl (hopma KpuBOi. 3arajibHOIO
3aKOHOMIPHICTIO € 3MIIIEHHS KPWUBOi JHUHAMIKM HAapOCTAHHS MOMEHTY OMOpY pi3aHHsS B OiK
MEHIIUX KYTiB HOBOPOTY poOOYOro opraHy Hpu MiABHINEHHI KyTa pi3aHHsA. O4eBUAHO Taka
3aKOHOMIPHICTb, SIK 1 B TIOTIEPETHHOMY BHITQJIKy IEpepi3aHHs CTeOel MIIEHUI, OB’ A3aHa 3
MEPEeXO0JIOM BiJI OJHOTO CMOCOOYy pi3aHHs A0 1HIIOTO. 3MEHIIEHHS KyTa pi3aHHs HaOmmkae
MpoIeC 10 KOB3aIUOIro pi3aHHs. MPO IO cBiauaTh 1 (opMH 3pi3iB creden KyKypya3u
IIpeJCTaBJIeH] Ha PUCYHKY 6. Bulbl sIKICHUMI ragkuil mepepi3 CHoCcTepiraeThCsl NpU MEHIINX
KyTax pizaHHs (puc. 6,a), a OugpmioMy KyTy (o0 = 35°) XapakTepHi po3puBH cTeben 3
BHCTYIIaMH1 1 BUpUBaMH (puc. 6, 0).

MaxkcumasnbHi 3Ha4€HHSI MOMEHTIB ONOpy pyHHYBaHHs cTeOes KyKYpYI3H Ul pi3HUX
KYTIB pi3aHHS BIAPI3HSIOTHCS B Mexkax M= 11...16,5 H.m.

Eneprernuna oniHka y BUIVIAII 3aTpaT poOOTH, 110 BUTpayae Jie30 Ha pyHHyBaHH:I
crebenl MpHM pi3HUX KyTaxX pi3aHHS BiJIKPUBAE MOXKIIUBICTb ONTHMI3YBaTH IapamMeTpH
piKydoro poOoyoro oprany. 3ajexXHICTh poOOTH pi3aHHS BiJ KyTa pi3aHHsS MpEACTaBICHO
rpagi4HO Ha PUCYHKY 7.

OTpuMaHa 3aJI€KHICTh BKa3y€ Ha HEBEJMKI 3MIHM BUTpPAT poOOTH AJIs PI3HUX KYTIB
pizaHHs. Y BCbOMY iHTEpBaIi KyTiB pizaHHs Bix oo = 20° 10 o = 35° poOoTa 3MIHIOETHCS JTUIIIE
3 500 go 650 H.M, To6T0 Beboro Ha 150H.M. [Tpuyomy 30ibIIeHHS KyTa pi3aHHS IPUBOIUTH
710 301IbIIEHHS 1 pOOOTH Ha pyHHYBaHHS cTe0eN KyKypy/I3H.
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a

Pucynok 6 — XapakrepHi 3pi3u cTeden kykypyasu: a — o= 20°; 6 - a = 35°
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Pucynox 7 — 3mina po6oTu pizanus (A) Bij KyTa pizaHHs (o) 415 cTeben KyKypya3u

PoGounii opran mis mpSAMOro IMOCIBy MOXE BHUKOPHCTOBYBATHCH IO POCIMHHUM
pelTKam, 10 3aJUIIAlThCA Micis 300py Bpokaio coHsmHuKa. Crebna 1iei KyJIbTypH IO
CBOIM (DI3MKO-MEXAaHIYHUM BIIACTUBOCTSM 1 TEOMETPUYHHM IapaMeTpaM BiIpi3HSIOTHCS Bif
crebel monepeaHix KyabTyp. Bipi3HAIOTECS BOHU 1 10 CBOIH CTpyKTypHiil moOynoBi. Tomy
BUBYCHHS MPOIECY Tepepi3aHHs CTeOeNl COHSANIHMKA IPEICTABISE OKpPEME 3aBIAHHS JUIs
OOIpYHTYBaHHSI pallioHaIbHOI (POPMH PIKYUOTO EIEMEHTY.

[IpoBeneHUMH TOCTIIKEHHSAMU BCTAHOBIICHO, 110 3MiHa MOMEHTY OIOpPY pi3aHHA Bif
KyTa IMOBOPOTY POOOYOro opraHy, SIK 1 B TONEPEIHIX BHIMAAKaX, OMUCYETHCS KPUBOKO 3
MakcumyM. Hacamnepen, oueBu1HO, 11e 00yMOBJIEHO CaMOI0 LIMITIHAPUYHO opMolo cTeber,
7€ TpHU B3aEMOII 3 JIE30M TIOCTYNOBO 30UIBINYETHCS IUIONIA KOHTAKTy, $Ka JOCSTaE
MakCUMyMy B JiaMeTpalbHOMY Mepepisi, a MOTIM chajae 31 3MEHIIEHHSM 30HU aKTHBHOL
B3aeMofii 1 pyiHyBaHHAM cTeOna. B 3amexxHocTi Bif BiracTHBOCTEH Martepiany crebrna i
crioco0y pi3aHHs, [0 peai3yeThes, TMHAMIKA TaKoi B3aeMOAIl MOke BiapizHaTHCs. Tak, Ha
PUCYHKY 8 MOKa3aHa JUHAMIKa 3MiHM MOMEHTY ONOpY pi3aHHs (M) A pi3HUX KYTiB pi3aHHS
(o).

3aranbHOI0 TEHJACHLIEI0, SK 1 i cTeben KyKypyA3H, € 3MINIEHHS MaKCHUMYMIiB
MOMEHTY pi3aHHA Ta 1 CaMUX KpPHUBHX JMHAMIKM HaBaHTAKEHHS Yy OIK MEHIIMX KYTiB
MOBOPOTY poOOYOro opraHy MpH 3pPOCTaHHI KyTa pizaHHA. BimMivaeThcsi HAOMMKEHHS 10
OUTBII MMOBIPHOI peaji3allii KOB3alo4oro pizaHHs IMpPHU MEHIIMX KyTaX MOBOPOTY poOodoro
oprany. lle BiamoBinae MexaHiKM BHKOHAHHS IMPOLECY Pi3aHHS HABITh JJIsl TBEPAUX cTeder,
KOJIM iX 3al1eMJIeHHS 1 pyiHyBaHHs B110yBalOThCs paHilie (Ipyu MEHIIUX KyTax ).

SxkicTh 3pi3y cTe0en COHSIIHUKA MTOKa3aHa Ha PUCYHKY 9.
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PucyHoxk 8 — 3anexHicTh 3MIHM MOMEHTY OTIOpY pizaHHs creden cosmHuka (M) Big KyTiB pizaHHSA (o)

a—a=20°%06-a=235°
Pucynok 9 — 3aransHuii BUIIILA 3pi3iB cTeOes COHSMIHMKA PU KyTax pi3aHHs

Sk BunHO 3 ¢otorpadii, AKiCTh mepepizaHHs B JOOOMY BUMAJIKy KpaiHIX 3Hau€Hb
KyTiB pi3aHHS HE € iIeaJIbHOI0. 3pi3M MaioTh HepiBHY pBaHy ¢opmy. OueBumgHO TI€,
HacamIepe/, OB’ si3aHO 3 0COOIMBOCTAMU OyA0BU cTe0EN COHALIHMKA, KOJIM 30BHILIHIN mIap
Ma€e TBEpy KPUXKY BOJOKHUCTY OCHOBY, a BHYTPILIHIH - aMOpdHY M SIKY.

Eneprernuna orinka piKydoro po0Oo4oro opraHy IO BUTpaTaM poOOTH Ha
pylHYBaHHsI CTe0Oesl COHSIIHMKA B 3aJIS)KHOCTI BiJl KyTa pi3aHHS NpPEICTaBICHA y BUIVIAIL

rpadika Ha pucyHky 10.
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Pucynoxk 10 — 3mina poOotH pizanHs (A) Bix KyTa pizaHHs (0.) U1 cTeOeN COHSITHAKA

XapakTepHUM € Jesike 301TIbIIEHHS EHEproBUTPAT MPH 3pOCTaHHI KyTa pi3aHHS.
OueBugHO s cTe0e POCIMHHUX PEIITOK KpaluM CIocoO0OM pi3aHHS 3 TOYKH 30py
CHEepProBUTpAT CJiJ BBa)KaTH KOB3al0ue pi3aHHA i€ HAsBHICTh TaHI€HIIAJbHOIO 3yCHJUIA
aKTHBI3y€ pyHHYBaHHS CKJIAJHOTO BOJIOKHHCTOTO MaTepiary creden.

PesynbpTaTu 3aMipiB BETUYMH MaKCUMaIbHUX MOMEHTIB OMOPY pi3aHHS AJIS BUBUEHUX
POCITUHHUX PEIITOK MpecTaBieHi B Tabmui 1.
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Tabnuus 1-3HaueHHs] MaKCHMaJIbHUX MOMEHTIB pyiHyBaHHs cteben, [H.Mm]

Ky pisanss o,...° . PocnunHi 3anumku
’ [Timenn Kykypynzu CoHsIHuKa
20 3,5 16 16,8
25 5,5 11,4 28
30 5 16,3 26,5
35 6,4 15,9 27

[TopiBHsUIBHUI aHaNi3 BETMYMH MAaKCHUMAJIbHUX MOMEHTIB IOKa3ye, 110 HAaHOUIbIII iX
3HAYeHHS BIANOBIJAIOTh CTeOJaM COHSIIHMKA. MEHIIMH MOMEHT OIopy pyHHYyBaHHS
CTOCTepiraeTbes A cTeden KyKypyJ3u 1 Iie MEHIIMHA JJs HEeBEJMKUX MO po3Mipy creden
mieHnIi. B 3amexHocTi BiM KyTa pi3aHHS MaKCHMaJIbHI MOMEHTH OIOPY TPYIYIOTHCS
HaBKOJIO 3Ha4yeHb o = 25...30°. Ile Bka3ye, M0 JaHI BEJIMYMHH KYTiB pi3aHHS CIPUSIOTH
KOHIIEHTpALii 3yCUsIb pyHHYBaHHS CT€0e]l POCTUHHUX PEILITOK.

TakuM 4YMHOM MPOBEACHUM JOCIIIKEHHSIM BCTAHOBJICHO:

1. 3anpomoHOBaHE KOHCTPYKTHBHE pIllIEHHS pOOOYOro OpraHy OUMCTKH Yy BUIJIAI
IMCKY 3 3aKpIIUICHUMH 3y0aMu e(pEeKTHBHO MPALIOE TI0 Mepepi3aHHi POCIMHHUX PEIITOK, IO
3HaXOAAThCS HAa HEOOpOOJIEHOMY IPYHTI.

2. ParioHasibHI 3HAYEHHS KyTa pi3aHHS 3HAXOAUThCS B Mexax o = 20...25°, mpu
SAKUX 3a0e3MevyeThCsl MIHIMaJbHI €HEproBUTpPAaTH Ha BHUKOHAHHS OYMILEHHS OOPO3HM BiJ
POCIMHHUX PELITOK.
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HU. Jlucosoii, A.botixo. H.Ceupenv, B.Ilawunckuii
DHepreTuka mpoiecca nepepe3aHdsl PACTUTEJLHBIX O0CTATKOB KOMOMHUPOBAHHBLIM COUITHHKOM
IJIsl MPSIMOTO TOCEBa

B crathe paccMOTpeHBI HCCIEIOBaHUs PalMOHAIBHON (POPMBI PEXKYILETO AJIEMEHTa TP BBIMOJHEHHH
IIPSIMOIO II0CEBA U BBIABICHUS MUHUMAJbHBIX 3aTpaT Ha IE€PEPE3aHUsl PACTUTENBHBIX OCTaTKOB U HAIIPABJICHUS

UX Ha OOKOBBIC CTOPOHBI OOPO3/IbI.

L Lisovij, A.Bojko, N.Sviren, V.Pashinskiy
Power cutting process plant residues combined shoe for direct seeding

The article discloses the research of rational form of cutting element during direct sowing and detection
of minimal costs on cutting plant leftovers and directing them onto sideways of the furrow.
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