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spraying. Other factors that need to be maintained in chemical protection include compliance with the rate of
outflow per unit target area.

Based on this, the factors that affect the technical efficiency of spraying were analyzed. Among them,
the influence of the position of the rod on compliance with the rate of outflow of the working solution per unit
area is highlighted. To realize the purpose of the work, which is to find the allowable amplitude of oscillation of
the rod, an analysis of a number of literature sources was done. From there, the link between the height of the
rod above the treatment object and the pour rate is established. Based on the obtained criteria, a model is
constructed, which connects the height of the bar installation above the cultivated area and the quantitative flow
through the spraying device per unit of processing area. The implementation of the model is a numerical
experiment, which allowed to obtain the percentage numerical values of the uneven coverage of the processing
area. Such results were obtained for models that simulate spraying of areas with continuous application of the
working solution and treatment of row crops.

According to calculations, the following results were obtained. When continuous application of the
working solution and the use of sprays with a spray angle &, =120", the minimum installation height of the bar

above the workpiece must be 20,15 m; for sprayers with «, = 80° —height 20,15 m.

When processing row crops with rows of 0,45 m and the width of the effective area of spraying 0,15 m,
we will have: for sprays «, =80° the minimum optimum height of installation of a bar is 0,6 m — amplitude
+0,045 m; for sprayers with o, =120 - 0,43 m 0,04 m.

When processing row crops with rows of 0,7 m and an effective spraying area of 0,3 m, we will have:

for sprays o, =80" the minimum optimum height of installation of a bar is 0,6 m — amplitude + 0,08 m; for

sprayers with ¢, =120"—0,6 m.
vertical oscillations, bar, spray, width of row spacing, working solution.
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OOrpyHTyBaHHs OOJagHAHHSA JJi1 30UpaHHS JbOHY
OJIITHOT'O 3€pHO30UPATTLHUM KOMOAHOM

B crarti npoBoAMTBCS aHAN3 TEXHOJOTIH 30MpaHHs JIbOHY OJIHOTO 3 BHKOPUCTaHHSIM
3epHO30MpanbHOro KomOaitHa. TpuBami nocmipkenHs y Jlynpkomy HTY BkazyroTh Ha MOXIIHMBICTH
3aCTOCYBaHHs OpaHHS CTEOJIOCTOI0 JIbOHY OJIMHOrO. 3arnponoHOBaHa KOHCTPYKIS HIMPOKO3aXBaTHOTO
OpanpHOTO  amapary JuUid  JaHOTO CHoco0y 3  BpaxyBaHHSAM CydacHOI  METOMOJIOTii  CTBOPEHHS
CLTBCHKOTOCTIONAPCHKOI TeXHIKK. BuzHaueHo HeoOXimHI pobodi opraHu, sKi 3a0€3Me4yroTh (YOpPMYBaHHS OTOKY
rpymu crteben i mepemady iX Ha KaTKy 3epHO30MpanbHOr0 kKomOaifHa. BcTaHOBIIEHa ymMOBa HEPO3PHBHOCTI
MOTOKY TPYIH CTeOeI I 3a0e3IeYeHHsT PIBHOMIPHOI Mo/1adi Y MOJIOTWJIBHUH anmapaT AJisl AKICHOTO BiIiJICHHS
HACIHHS.

JIbOH 0JIiliHMi, OpaHHs, 00J1aJHAHHS, KOMOaiiH, cTe0J0CTiil, rpyna crede, NOTik, HACIHHS, CUJIH, BaJbLi,
OTIOPHA MOBEPXHS
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IlocranoBka mnpoOiaemu. JIbOH ONIHHUN — CUIBCHKOTOCHONAPCHKA KYJIbTYpA,
MpU3HAYeHa ISl OTPUMAaHHS OJii 3 HACIHHEBOI YaCTHHHM, BPOXKaiHICTh sikoi csrae 20 1y/ra i
Oinbmie. HaciHHEBI KOpOOOYKM PO3MINIYIOTHCS Ha PO3rally’KeHii 4yacTHHI cTebOna, sika y
nporieci 30MpaHHs CTBOPIOE JOJATKOBI TPYAHOIII TpU GOopMyBaHHI MOTOKY TPy cTe0en npu
nepeaayi iX Ha *KaTHy YaCTHHY 3epHO30MpaIbHOr0 KOMOaifHa s sIKICHOTO OOMOJIOTY.

[NommpeHHs TbOHY OMIMHOTO MO BCii TepUTOpii YKpaiHU 3 PI3HUMHU KIIMaTUYHUMU
YMOBaMH BHMara€ TIOUIYKYy HOBUX TEXHOJOTIM 30upaHHs 111 30€peeHHS BChOTO
BUPOIEHOTO Bpoxkawo. TpaauuiiHa TexHosoris mans tepuropid IliBaHa — mpsame
KOMOAHyBaHHs HE 3aBXKU MiAXOAUTh JUIsl 3ACTOCYBAHHS B IHINTNX KIIIMAaTUYHUX 30HAX Yepe3
dbopMyBaHHS BUCOKOTO CTEOJIOCTOIO 3 BpOXKAMHICTIO coioMu Oinbine 40 11/ra Ta HABHOCTI y
cTe01ax BOJOKHA. EKcCrieprMEHTallbHI Ta IMOJIbOBI JOCIHIKEHHS BKa3ylOTh HAa MOXJIMBOCTI
peanizanii y TEXHOJOTisIX 30MpaHHS TakUX TEXHIYHMX 3ac00iB, fK: OYICYBaJbHYy >XaTKy,
POTOpHi KOcapkH, miaOupayi BajkiB, OpasibHi BaJIbLi pi3HUX KOHCTPYKIIiH Ta iH..

[TpuiHATTS NPaBUIBHOTO KOHCTPYKTHBHOTO pIIICHHS, NMPHU po3podii oOiaxHaHHSA,
3aJIeKUTh BiJ BpaxyBaHHS BiZOMUX KpuTepiiB[l] s 3a0e3nedyeHHs TOJOBHOTO
«...TIBUIIEHHS TMPOJYKTUBHOCTI MAIIMH 1 arperatiB NpH BUKOHAHHI BiJIMOBIIHHUX
TEXHOJIOTIYHUX TIPOIECiB, ab0 pO3MIMUPEHHS YHIBEPCATBHOCTI CLIBCHKOIOCHOAAPCHKOL
mammHN» [1].  Tomy, cTBOpeHHs oOnagHaHHA [ 30MpaHHS JIbOHY  OJIIHHOTO
3epHO30MpaTbHUM KOMOAWHOM € Ba)XJIMBUM 3aBJAHHSAM 1 YMOBOIO BiJPOJKCHHS Taiy33i
JHOHAPCTBA B OCOOJIMBUX KIIIMAaTHYHUX YMOBAX.

AHaji3 ocTaHHIX JociigxeHb i myOmikamiii. 3arajiom BCi BijoMi TEXHOJIOTIi
30upaHHs JIbOHY OJIIHHOTO CHPSIMOBaHI HAa 30CPEKCHHs TUIBKM HACIHHS, SKE Ja€ OCTATHIN
€KOHOMIYHUH eeKT. 3HaYHUI OTEHIIIal € 1y cTebax, ajne Mmicis MoAPiOHEeHHS X 3a0pIOI0Th
y TPYHT ab0 CHaIIOIOTh, YUM HAHOCSTh 3HAYHOI LIKOAM HABKOJHUIIHBOMY cepeaoBuury|2].
3aKOpIOHHI OCHIAHUKHA TPUAUISIOTh 3HAYHY YBary sIKOCTI BOJIOKHA HE TUIBKH Y JIbOHY-
JIOBTYHITIO, ane W y JboHi omiiiHoMy. Tak, y po6oti, €pxu MaHkoBCchKOro Ta iH., [3]
BKa3y€ThCs, IO TEXHOJOTIS CKOIIYBaHHS JIbOHY-IOBI'YHII € TPOONEeMHHMM ISl ii
3acrocyBanHsa. X. Moppucon, . JI. Apunbanbn Ta iH. y [4] BUSBWIM BIUIHB TEXHOJOTIN
NPUPOIHOTO Ta IITYYHOTO MOYIHHS Ha (OPMyBaHHS MIIHOCTI BoJOKHA. IlosiBa BOJNOKHA Yy
cTebax JhOHY OJIHHOTO YCKJIAIHIOE pOOOTYy CETMEHTHO — MAaJbIICBOrO PI3ajJbHOTO amapary,
10 TPU3BEJIO 10 3aCTOCYBAaHHS TEXHOJIOTIi PO3IUIBHOTO 30MpaHHS 1 O4iCyBaHHS KOPOOOYOK
JBOHY OJIiiHOTO Ha Kopewi[5, 6]. IlpoBeneHi 3HAYHI JOCHTIKCHHS 3 pi3aHHS CTCOIOBHX
MaTepialiB K 3a KOPAOHOM, Tak 1 B YkpaiHi[7, 8, 9].

3Ha4yHy yBary KOMIUIEKCHOMY BHKOPHCTAaHHIO BPOJKalO JIbOHY OJIIHHOTO MPUAUISIOTH Y
XepCcoHChKOMY HaIlioOHATbHOMY TexHiuHOMY YHiBepcuteTi[10, 11]. Ilpu poMy BHpOOIISIETHCS
OCOOJIMBUN TIAX1 0 MOKJIUBOCTI BUKOPUCTaHHS BOJIOKHA 13 CTEOJIOBOI YaCTHMHH BPOXKAIO,
SIKa 3JTUIIAETHCS TICHA 11 3pi3aHHS CErMEHTHO-TAIBIIEBUM Pi3aIbHUM arapaToM.

HoBi KOHCTPYKTHBHI pillICHHS Yy MaIlMHAX i 30UpaHHS JIbOHY TMOJSATAlOTh Y
CTBOPEHHI HOBUX POOOYMX OPTaHiB, SIKI OJHOYACHO MapaJiebHO BUKOHYIOTH TEXHOJIOTTYHHI
nporec[12, 13] abo X MoaepHi3aliio CIPSIMOBYIOTh Ha 301UIBIICHHS YHIBEpCAIBHOCTI[ 14].

ITocTanoBka 3aBaaHHs. TakuM 4MHOM, M€Ta JOCIHIDKEHHS IOJSArana y BU3HA4YEeHHI
HEOOXITHUX pOOOYMX OpraHiB JIsi 3aCTOCYBaHHS IIMPOKO3aXBATHOTO OOJIATHAHHSA TIPH
30upaHHI JIbOHY OJIIMHOTO 1 3’SICyBaHHI YMOBH HEPO3PUBHOCTI MOTOKY TPyIu cTeOen MmpHu
HOTO pyci JI0 )KaTHOT YaCTHHH 3€PHO30MPaTbHOTO KOMOaiHa.

Bukiiax ocHoBHoro wmarepiaiy. Po3poOnenHs oOmamHaHHS U1 yHIBepcasizarii
3epHO30MpaATPHOTO KOMOaiiHa 30UTBIITYE MOr0 MOMIIMBOCTI BHKOPHUCTOBYBATH IpH 30MpaHHI
OKPEMHX CUIBCHKOIOCIONAPChKUX KyJIbTYp 3 BpaxyBaHHSIM YMOB BHMPOIIYBaHHS Ta CTaHy
ctebmoctoro. BrcoTa cTeb10CTOI0 THOHY OMIMHOTO, BUPOIIEHOTO B yMoBax 3axigHoro [lomices
MOXKe csiraTh ofgHoro Metrpa. Ilpu 1mpomy, y crebmax GopMyeTbes KOPOTKE HEOPIEHTOBAHE
BOJIOKHO, SIKE TIEPEIIKOIKAE SKICHOMY 1X 3pI13yBaHHIO Ha KOPEHI y Mmepio1 30upaHHs.
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[Tpono3uii moa0 CTBOPEHHs OpalbHUX anapaTiB AJs JIbOHY OJIHHOTO MaroTh MICIE Y
06aratbox JOCIHITHUKIB. HalOUTbIT MEepCneKTUBHUMH KOHCTPYKIIISIMH OpaJIbHHX amapariB €
KOHCTPYKILIi, $Ki J03BOJIAIOTH IX MOHTYBAaTH Ha CTaHIAPTHI JKaTKU 3€pPHO30MpaIbHUX
koMOaiiHiB[ 15, 16] 3 BpaxyBaHHsIM HIUPUHHU 3axBaTy. SIKicHa poOoTa poOOYMX OpraHiB y
nepiox 30MpaHHs, B MEBHIM Mipi, 3aJIe)KUTh BiA (Pi3MKO-MEXaHIYHUX BIACTUBOCTEH cTebeln
JHOHY OJIIHHOTO Ta CTaHy CTEOJOCTOIO 3arajioM (IPyHTOBOTO CEpPEOBUINA), TOTOJHUX YMOB.
Tomy, npoBeneHi TOCTiKEHHs y MOJIbOBUX YMOBax(puc.l) MpoTIroM OCTaHHIX I’SITH POKiB
Ha moyisix BonmmHcebkoi mocmigHoi craHmii iHCTUTYTY KapToruisipctBa HAAH 3 BcTaHOBIECHHS
3yCHIUISI BUTATYBAHHS cTeO€N 3 IPYHTY PI3HATHCSA 32 3HAUEeHHAMH (Tl 1..).

Jocnign mpoBoaway Ha copti JlipuHa uIst pi3HOT KUTBKOCTI CTeOen Bil OJHOTO 0
JIECATH, K 3 OJJHOTO PsAKA, TaK 1 CYMDKHHUX JUIS BCTAHOBIICHHSI CEPEAHBOTO 3HAUECHHS 3y CHILIS
Opanns. [lpy 1bOMy MOCIBM HE BHPIZHSIUCS PIBHOMIPHICTIO TO3piBaHHS, IO JJI03BOJIHIIO
BUOMpATH [UISHKH, SKI XapakTepusyBaiu ¢a3d CTHIVIOCTI JIbOHY odiiHoro. IlodaTok
JOCITI/DKEeHDb: cepeanHa numnHs, Kinetb — A0 01.09. 3atuckau QikcyBanm Ha pi3HIA BUCOTI BiJ
MiHIMaJbHOI BIJHOCHO TIIOBEpXHI IPYHTY Ta y MICLX TUIKyBaHHS creben. OxpeMuMu
nociigamMu, Oyid AOCHIAM 3 BUKOPHUCTAHHSAM ITWIIHAPHYHOI OIOPHOI TIOBEPXHI PIZHOTO
JiaMeTpy, IIO JO3BOJBSUIO 3MIHIOBATH KyT MNPHKIAJAHHA 3ycWuId OpaHHA. SIK mokas3aiu
JOCITIZA, 3alPOTIOHOBAHHUN TMPHHIIUI BUKOPHCTAHHS OTMOPHOI TMOBEPXHI JUIS 3MIHH 3yCHILIS
OpaHHs He € e)eKTUBHHIA, IO MPU3BOAMIO IO 3HAYHOI KITPKOCTI OOpHBaHHS cTeOEN Ha Pi3Hii
BucoTi. Halikparie BuOupanuce cteba 32 yMOBU BEPTUKAIILHOTO MPUKIIAJACHOTO 3yCHILIS.

Pucynok 1 — JlocnifpkeHHs 3yCHiuist OpaHHs JIbOHY OJIITHOTO B MOJILOBUX YMOBaX:
a) y BepTUKAJIbHI TUIOIINHI; B) 3 BHKOPUCTAHHSIM OMIOPHOT MOBEPXHi
Hoicepeno: pospobnero agmopamu

Ta6muus 1 — 3Hauenns 3ycusuist OpaHHs JT0HY oniitHoro, H

Pk mposeseHs AOCTIE 1 Panns sxoBTa JKosTta IloBHa
(aza cTurmaocti

2017 16,6 — 94,5 232-97.8 33,2 —148,9

2018 32,4 —140,1 32,0-1223 52,1 —188.,9

2019 11,9 -107,8 25,4 -130,1 21,0-117,6

2020 37,8 -133,5 31,2-135,6 46,5 — 169,7

2021 28,9 -96,7 30,1 — 126,4 39,8 — 141,2

Hoicepeno: pospobneno agmopamu

228




ISSN 2664-262X IlenTpanbHOYKpaiHChbKuil HayKoBHMH BicHUK. TexHiuni Hayku. 2022. Bur. 5(36), u.1

Otpumani 3HaYeHHs 3ycWIsl OpaHHs KoJMBaloThes y Mexax 15 — 190 H. [lani
3HAUEHHS BKa3ylOTh, 110 3a0e3MeueHHs SKOCTI BUTATYBaHHA cTeOen 3 IPyHTY, HeoOXinHe
MUTTEBE MPUKIAJaHHS 3yCHIUIS y BEPTUKAIbHIH MJIOMIMHI 3 OTHOTO PSAJIKA.

Ha ocHOBiI mpoBeeHHX IOCHIKEHb 3alpONOHOBAHO CTPYKTYPHO-JIOTIYHY CXEMY
oOnagHaHHs Ui 3epHO30MpPaIbHOr0 KOMOaiHy(puc. 2) 3 BUKOPUCTaHHAM omeparlii OpaHHS.
[Ipu3HaueHHs BKa3aHOi omepaiii — MUTTEBE BUTATYBaHHA cTeOen 3 IPyHTY. AHaii3 JaHOi
CXEMHU [03BOJIsIE BU3HAUYUTUCh 3 HEOOXIAHUMH pPOOOYMMHM By3JIaMH Ui 3a0e3NedeHHs
SKICHOTO 30MpaHHs JIbOHY OJIiIfHOTO OyAb siKoi (pasu CTUTIIOCTI, HE 3MIHIOIOYM KOHCTPYKIIii
’KaTHOI YaCTHUHH.

VY CiIbCBKOTOCIONAPCHKOMY  BHUPOOHHMITBI, TMpoLec OpaHHS  3aCTOCOBYETHCS
NEepeBaXHO MpH 30UpaHHI JIbOHY — JOBIYHIS JUISI OTPUMAaHHS BUCOKOSIKICHOTO BOJIOKHA.
BinnoBinHO 10 1IbOTO, IPOMOHYIOTHCS HOB1 OpasbHi anaparty 3 MOAAIbIINM OOIPYHTYBAaHHIM
ix mapametpiB[18]. OcHoBowo mpouecy OpaHHS € 3aTHCKaHHS cTeOen, Tpymnu creben
PYXOMUMH TOBEpPXHSMH pobodoro oprany. [Ipu He3HauyHIM IIMpHUHI 3axBaTy MAIlWHH,
TaKUMH TOBEPXHIMH BHUCTYTAIOTh OE3KIHIIEBI MacH, IIKIBH, TOIIO. BUKOPUCTaHHS BKa3aHUX
€JIEMEHTIB He J03BOJIsA€ 301IbIIYyBATH MIMPUHY 3aXBaTy 10 HEOOXiAHOT BeanuuHHu. Tomy, mpu
CTBOpPEHHI1 HOBOT'O 00JIa/IHAHHS, HEOOX1THO PO3POOUTH CTPYKTYPHO — JIOTIYHY CXEMY.

BIIIILTEHHSA 3ABESNEYEHHA
CTEBJIOCTOIO BI[| HEPO3PHBHOCTI
3ATAJIBHOT'O MACHBY MTOTOKY BHEPAHHX

CTEBE.I

CTBOPEHHS OEPEBEJIEHHSA
BEPTHKAJIBHOT'O OIIEPAIILA IOTOKY C;EEEEJ v
3YVCHJLIA JO BPAHHHA TOPH3IOHTAJIBHY
3AXONJJEHHX CTEBEJI IJIOIHHY
3AXOIIIEHHSA VIPHMAHHA HNEPEMIIIEHHA
CTEBE.JI POEOYHMH CTEBE.JL CTEBE/IHA XATKY
TMOBEPXHAMHA TPYHTOM KOMBAIHA

Pucynok 2 — CTpykTypHO — JIOTi4Ha cXxeMa 00J1aJHaHHS 3epHO30MPaIbHOTO0 KOMOaHHy
JUIsl 30UpaHHS JIbOHY OJIIIHOTO Y (a3l MOBHOI CTUTIIOCTI
Hoicepeno: po3pobaeno agmopamu

3acTocyBaHHS IIMPOKO3aXBATHUX JKATOK Yy 3€pHO30MpalibHUX KOMOaliHax 3abe3nedye
iM BHCOKY MpPOAYKTUBHICTb MNpH 30MpaHHI CUIBCHKOTOCHOJAPCHKUX KYJBTYp, IO [Ja€
MOJKJIUBICTh 3a0€3MEeYNTH BUKOHAHHS TEXHOJOTIYHOI omepaiii y BU3HAUY€HHI arpoTeXHIYH1
tepMinu. CKIaJHICTh MpOIECy pi3aHHA cTeOeN JbOHY OJIMHOrO CEerMEHTHO — MaJbLEBUM
pi3aJIbHUM anaparoM JOBeAeHa Yy BUPOOHMUMX ymMoBax. OcobauBo y (a3l HOBHOI CTUIJIOCTI,
KOJIN Y cTe0nax chopMOBaHO BOJOKHO 3a BCI€IO X JOBXKHHOIO.

Sx BimoMo, Ha 3epHO30MpaTHLHUX KOMOAiHaX BCTaHOBIIOIOTH CErMEHTHO-TABIIEBI
pi3aibHI amapaTd HOPMAaJbHOTO pi3aHHS 3 BIJIICTAHHIO MDK cermMeHTamu 76,2 mMm. Takum
YMHOM, Ui 3aXOIUIeHHs cTeben HeoOXinHi poOoui MOBEpXHI 3 BpaxyBaHHAM JaHOTO
napametpy. IlommupeHns igei Mmoo BUKOPUCTAHHS y SKOCTI pOOOYMX eNEeMEHTIB 00epTOBHX
TOPU30HTANBLHUX BambIliB[15, 16] BKazye, 1m0 BIACTaHh MK OCSMH TaKHX BJIbBIIB Mae
CTaHOBUTHU TakoX 76,2 MM. CTBOpPEHHS BEPTHKAJIBHOTO 3yCHJUIA 3a0e3IeuyeThbcsi MOMapHe
oOepranHs BaibIliB. [ sxicHoro OpaHHs cTe01I0CTOI0 nepeadaueHo poOoUMil opraH, KUK
IpaIioe 3a MPUHLIUIIOM MOTOBMJA. TakoX, MOXKJIMBE MOMAJAaHHs CTE0eN Y 30HY 3aXOIJICHHS
BaJIbLIB 3 MapanenbHuX psnakiB. Ilpu mpomy crebna OyayTh BIIXWIATUCH BiJl BEPTHKAIL.
[TonpoBi JOCTIIKEHHS BKa3yIOTh, 1110 y TAKOMY BUIA/IKYy, BAHUKAIOTh YMOBHU PO3pUBY cTeOIa.
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Tomy, KyT BiOXuiaeHHsS cTeOia € BaXJIMBUM YMHHUKOM, OCOOJIMBO MPH JOCHIKEHHI SKOCT1
OpaHHs cTeOen 3ampornoHOBaHUM oOnanHaHHSIM. BuOupanhi crebia 3 IpyHTY HEOOXiTHO
CHpsIMYBaTH HEPO3PUBHUM ITOTOKOM Ha JKaTKy 3epHO30MpaIbHOro KomoOaiiHa.

JlocniKeHHs sIBUIA HEPO3PUBHOCTI IOTOKY OYJI0 MMPOBEAEHO Yy 1ab0OpaTOPHUX YMOBAX.
Jis 1iporo OyIJio mpoBEEHO MOJICIIOBaHHS BUOpPaHHS CTeOEN BiJl OJHOTO JIO IT'SITH CyMIKHUX
pankiB(puc. 3). CxiaaHicTh 3a0e3MEeYeHHsT HEPO3PUBHOCTI IOTOKY Tpynu crebeln, mpu
NepeMIlIeHH] X Ha JKaTKy 3epHO30MpajIbHOr0 KoMOaiiHa, OB’ s13aHO 3 OYyJ0BOIO CaMHX CTEOe.
Ix posramy:xeHHS IIPOABIAETHCS Bifl CAMOrO KOPEHS i 0 BEPXiBKOBOI YACTHHH, 10 BHKIUKAE
MK HUMH 3a4eIUICHHS BJKe Ha TMIOYaTKOBOMY €TaIli PU 3aXOIUICHHI JonarsMu. B cBoto uepry,
HEPO3PUBHICTh MOTOKY HEOOXiTHA IS 3a0e3MeuUeHHs SKOCTI BiJUIUICHHS HACIHHSA, TaK sIK 1€
3a0e3mnedye piBHOMIPHICTh IM0/1a4i CTEOI0CTO Y MOJIOTHIBHHIM anapaT KoMOaiiHa.

H-750

B00-750

ST

5 S I
a) OfvH B) I SITh
Pucynoxk 3 — MogemoBaHHsI KITBKOCTI BUOPaHHUX PSAAKIB Y TOPH30HTAIBHOMY TIOJOKEHHS
JUISl BU3HAYEHHS PO3TATYIOUOT0 3yCHILISE IPU 00’ €JHaHHI MOTOKIB; (T) - 3 II’ATH PSIKIB
Howcepeno: pospobaeno agmopamu
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MonentoBaHHsI BUOpaHUX CTEOEN MPOBOJIWIM 3 BpaXyBaHHSAM BiJCTaHI Mik cTeOiaMu
y panaky piBHoro 150 MM, Hakiagarouu ctebia oJHe Ha ojHe 13 3MimeHHsIM y 50 mm. [{ns
BUIIA/IKIB, KOJIM BCTAHOBJIIOBAJIM 3YCWJIIS po3Tary Fp Ounblie oxHoOro psjuka, o0’ e€aHyBaiu
cTebna B OMH MOTIK, HIBENIOIOYH BETUYMHY MDKpsb. [licns 4oro mpuKopeHeBy YacTUHY
3a(ikcoByBaJu, a 10 BEPXiBKOBOI PUETHYBAIN THHAMOMETP.

B pesynbraTi npoBeieHUX OCTiKEHb BCTAHOBJICHO, 1110 JJIS TOTOKY TpyIu cTeden 3
OJIHOTO pAJIKa pO3TATyIOoUe 3yCHUIS KOJIuBaeThea y Mmexax 11,6 — 12,2 H, 3 gox - 31,0 - 39,1
H, tprox — 65,3 — 71,2 H. V Bumnaaxy 30i1bIIeHHS KIJIBKOCTI PAAKIB Ta 00’€IHAHHA iX Y
CYIUIBHUHN TMOTIK, 3yCHIUIA PI3KO 3pOCTa€ i HE MPEICTABISIE MOXKIMBOCTI MOTO BCTAHOBUTH.
JlaHi pe3ysbTaTi BKa3ylOTh, 110 3YEIUICHHS Y MOTOKAX 3 TPYI cTeOen BUKIMKAIOTh CHITY, sKa
3/1aTHA 320€e3MeUnTH NEPEMIICHHS] BUOPaHUX cTeOer Ha )KaTKy KoMOaiiHa.

PesynbraT TpoBeNEHMX MOJBOBHX 1 JIAOOPATOPHUX JOCTIKEHb JI03BOJIMIN
PO3pOOUTH KOMIOHYBAJIbHY CXeMHU OOJagHaHHA Ui 30MpaHHsS JIbOHY OJIMHOTO CIIOCOOOM
Opanns (puc.4).

PucyHok 4 - CxeMa IIMpOK03axBaTHOTO 001 HaHHS JJIsl 30MpaHHs JIbOHY OJIHHOTO CIIOCOOOM OpaHHSI:
1 — onopHa oBepxHs; 2 — MeXaHi3M 3aXOIUICHHS CTe0elr; 3 — OMOpHI KoJieca; 4 — manbleBril OpambHIHA
MeXaHi3M; 5 — MOIUTBHUK; 6 — MpUBiNHUI OapabaH 7 — HATSDKHMA OapabaH; 8 — TATOBHIA JTAHITIOT;
9 — npurtuckHi wanky; 10 — npyxuny; 11 - mopcTka moBepxHs; 12 — mHeK xaTky; 13 — pama;
14 — pama MexaHi3My 3aXOIUIeHHs cTeder; 15 - KopIyc KaTKu
Howcepeno: pospobaeno asmopamu
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OcHOBHOIO MPO06JIEMOIO Y BUTOTOBJIEHH] JaHOro o0jaJHaHHA € IIMpHUHA 3axBaty. Lle
BITHOCUTBHCA, B TEPIIy Yepry, A0 MEXaHI3MIB JJs BIAAUICHHS CTEOJIOCTOIO BiJ 3aralbHOTO
MacuBy Ta OpaHHs ctebOen. HeoOXiqHICTh BCTAaHOBIEHHS OMOPHOI MOBEPXHI MK BKa3aHUMU
MeXaHi3MaMH CIIpUsi€ HEPO3PUBHOCTI MM0J1aul NOTOKY CTe0JI0BOI MacH Ha IuaTdopMy >KaTHOT
yacTuHU KomOaitHa. [Ipu npomy omopna moBepxHs | muminapuuHoi Gopmu aiamerpom D 3
MOKPHUTOIO IIOPCTKOIO MOBEpXHEI0 11 BCTaHOBIEHA HA ABOX OMOPAxX i BUIBHO O0EPTAETHCS Y
HiAMUITHAKOBUX BYy3JaXx.

Haii6inpm ckmagauM poOOYMM OPraHOM JAaHOTO OOJIaTHAHHS € MEXaHi3M 3aXOTUICHHS
creben 2, Ha IO BKa3ylOTh IMOJbOBI JOCHIKEHHS, a/pke B MpOIeci Bereralii poCiIvH
BiIOyBaeThCsl iX 3’€IHAHHA MDK COOOI0 BEpPXIBKOBOIO YacTMHOIO. ToMmy, 3acTOCyBaHHs
CTaHJAPTHOT'O MOTOBHJIO € TPOOJIEMHUM JJIsi BUKOPUCTAHHS CIIOCO0y OpaHHs mpH 30MpaHHI
JbOHY OJiiiHOTO. POGOYMII OopraH y BUTJISAI CTUCHYTOrO MOTOBMJA 3a0e3ledye Mmoueprone
3aXOIUICHHS CTEOJIOCTOI0 PI3HUMH 3a JOBXKHHOIO TUTAHKAMHU 9, SIKi MIApHIPHO BCTAHOBJICHI Ha
TATOBHX JIAHIFOTax. MeXaHi3M 3aXOIUICHHsI cTe0en 2 BCTaHOBIIOETHCS Ha OKpeMy pamy 13,
sgKa 3’€IHYETbCA 3 KATKOIO KOMOaiiHa a, 3MiHA KYTa Osy. J03BOJISIE 30MpaTH pIi3HUM 3a
BUCOTOIO cTeOsocTil. MiHiManbHa BUcoTa 3axoruieHHS (hs,g.) cTeben BambisiMu 4 3aJIeKUTh
BiJl pPEryJIlOBaHHS OMOPHUX Kousic 3 OpaipHOro MexaHi3My. MiX JBOMa MapamMH BaJbliiB
nependadeHi NOIUTHHUKY 5.

SIxicHe OpaHHA cTe0el 3 IPYHTY 3aJeKUTh BiJ CTaHy CTEOJIOCTOIO Ta OaraThbOX 1HIINX
BUTIAIKOBUX (DaKTOPIB, TIOB’I3aHUX 3 MPUPOIHO-KIIMAaTUIHUMH YMOBAaMH Yy TIepioJl 30MpaHHs.
JlaboparopHa TepeBipka pPO3pOOJCHOTO BaJBIEBOTO MEXaHI3My TIOKa3aja, IO SKICTh
BUOpaHMX CTEOEN KONUBAETHCA Y Mekax 95 - 98% 3 BpaxyBaHHSAM cTeOel, sIKi pO3PUBAIUCH Y
30H1 KOHTAaKTy 3 BajJbIsIMU. TakKUM YMHOM, [TIOCTABJICHE 3aBJIaHHs 3 OpaHHSM cTeben podounM
OpraHOM BUKOHYETHCS 1 BTpAT HACiHHA ()aKTUYHO HA JTAHOMY IIpOIECi HE BiIOYBAa€THCS.
Tomy, it 3a0e3meueHHsT HEPO3PUBHOCTI TIOTOKY CTEOJIOBOT MacH HEOOXiJHA IMTIHIPHYIHA
OTIOpHA MIOPCTKA MoBepXHi 11, sika MOBMHHA 3a0€3MEYUTH HACTYIHI YMOBH: Poy < Ppy > F),.
Tyt Pon — cuiia BUTSATyBaHHS cTeben 3 IpyHTY, H; P, .- cuia, sika 3a0e3nedye pyx HOTOKY
rpynu creden, H; F, — po3rarytoue 3ycumis, H, BCTaHOBIIIOETbCS €KCIEPUMEHTANbHO. SKIII0
Py > F,., TO IEpeMilIeHHs IOTOKY cTe0en onopHoio nmoBepxHeto 11 BigOyBaeThcst 32 yMOBH:
Vioroxy. = V. n. = V.. A€ Vioroxy — IIBUIKICT MOTOKY 3 TpymH cteben M/c; Vi ;. — IIBUAKICTH
TATOBOTO JIAHIIOTA MEXaHI3My BIiIJIUICHHS CTEOJIOCTOIO BiJl 3arajibHOTO MacwBy, M/c; Vi —

HMIBUJKICTh MOCTYNAJILHOTO PyXy KoMOaiiHa, M/c, y HanpsAMKy Y (puc. 5).

0K
20Uy omeden

Pucynok 5 — Cxema 10 BU3HaYCHHS YMOB HEPO3PUBHOCTI MIOTOKY TPYIH CTEOEI
Horcepeno: pospobaeno agmopamu
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Posrisiremo hopMyBaHHS Ta pyX TOTOKY TPYIH CTEOEI TLOHY OJIIHHOTO, PO3MIIIIEHUX
Ha OTOpPHIK oBepxHi. [ 1boro HEOOXi1AHO 3pOOUTH HACTYITHI TOMYIICHHS

- crebJia TbOHY ONIIHOTO OJTHAKOBOT BUCOTH;

- 3YyCWUIS BWTATYBaHHS creben P, KOMMBAETbCS y MeXKax, BCTAHOBJICHHX
€KCIIEPUMEHTAJILHO Ta € MAKCUMAJIbHUM JJI OTHOYAaCHOTO OpaHHs 11’ ATH cTeber;

- IpUBEJICHAa Maca MOTOKY IPyIU cTe0ed my. € CTAN0K0 BEITUYHUHOIO;

- OTIOpPHA IOBEPXHS 00EPTAETHCS 3 MOCTIHHOIO KYTOBOIO IIBUIKICTIO (.

Onopra moBepxHst | 3 MIOPCTKOIO MOBepxHE 11, BUIBHO 00epTaeThCs Ha IBOX
ornopax 2. 3 OIHOro psAkKa y BEpPTUKaJbHIM mioumuHi GopMmyeTbes moTik 3 4 - 5 crebedn,
OJTHOYACHO BUOpaHMX OpajibHUM MEXaHI3MOM 1 He BHOpaHUX cTeOen, SIKi CTBOPIOIOTH CHITY
oropy P,,. B pe3ynbraTi 3’€1HaHHS HACIHHEBUMH TOJIOBKAMH y T. A, BiIOYBa€ThCS KOHTAKT
MOTOKY 3 MIOPCTKOIO MOBEPXHEIO, sIKa 00EPTAETHCS i II€I0 MAKCUMAIbHUX CHJI, BKa3aHUX Y
T. B. Takum ynHOM, aHamni3 GopMyBaHHA Ta MEpPEMILICHHS MOTOKY IpymH cTebeln Mmif Hi€0
BKa3aHMX CWJI, HEOOXIHO po3risimatd y Mexax 0 < o < 90°. Iicns MPOXOKEHHS T. B,
BIPOT1IHICTh PO3PUBY MOTOKY cTeOen BiacyTHA. Po3risHeMo Ait0 CHII Ha MPUBEACHY Macy my
3 i3 moToky rpymm creben, sSKuil GopMmMyeTbcs y T. A Ta mepeMimaerecs y T. B 3
BUKOPUCTAHHSM METOJIIB TEOPETUYHOT MEXaHIKHU I TIEPEMIIICHHS TBEPAUX TUT IMIOPCTKUMH
WTHIPUYHUMHU TToBepxHAMu[ 19].

Cepen BkazaHux cui, cuna Py, Ta Py, 3a0e3neuyroTb HEPO3PUBHICTH NEpEMIlCHHS
IOTOKY CTeOeNn Ha »aTHy u4acTUHy komOaiiHa. Cuma tepts P, mo BuHHKae y T. A, Mae
JOAaTHIN 3HAK 1 crpuse oOepTaHHIO onopHoi nosepxHi. Cuna P,, Ha mouaTkoBOMy eTari
JIOPIBHIOE PO3TATyIOUOMY 3yCWIUIO F, 3 IOCTYyHmOBUM 3pOCTaHHSM BiJ il HNPUTUCKHUX
nonatok Pj. Ilo3utuBHUit edext st naHoro mporecy mae cuia G. [IpoTe, BHaciIoK Maioro
il 3HaYEHHS, B OKPEMHUX BUITJIKaX, MOXKHA HEXTYBaTH. BiamoBigHO 3MiHHOIO Oyjie HOpMalibHA
peaxuis N, Big T. A 1o T. B. HeratuBHo10 cuioro, sika BIUIMBAaTUME Ha HEPO3PUBHICTH MOTOKY
rpymu cteben, € cuia onopy Poy.. Bi peakuii IpyHTY, sKa MOCTIHHO OyJe 3MIHHOIO Y T. A, Tak
SIK BOHA 3aJICXKUTH B1JI KIJIBKOCTI cTe0e Kl MonaaaTh y (GopMyounii OTIK, HE 3aJICKHO BiJl
TOTO YW BOHM BHOpaHi 3 IPYHTY.

BucHoBku. IloennaHHs pe3ynpTaTiB IMOJBOBUX 1 Ja0OpaTOPHUX JOCHIIKEHb 3
AQHATI30M CHWJI TPH TEPEeMIlleHHI CTeOJIOBOI Macu y BHUTIIAIAI IMOTOKY Tpymu creden 3
BUKOPHCTAHHAM OIOPHOI TOBEPXHI JO3BOJWJIO 3alpOMOHYBAaTH KOHCTPYKTHBHY —
KOMITOHYBaJIbHY CXeMy 00JIaJiHaHH IS 30MpaHHA JbOHY OJIHHOTO y (ha3i MOBHOT CTUIJIOCTI.
Jane oOmagHaHHS Tepen0adueHO BCTAHOBIIOBATH HA KATHY YacTUHY 3€pPHO30MPAIBHOTO
KoMOaiiHa 0e3 3MiHM 11 KOHCTPYKIi. [7MOOKWi aHami3 CWwiI, MO0 NPOBEACHUN IS
WTHIPUYHOT OMOPHOI TOBEPXHI, HEOOXITHUI TaKOX Ui BHUKOPUCTAHHS 1HIIOTO
oOnajHaHHA Tpu 30WpaHHI JHOHY OJIHHOTO PO3IUIBHAM CIOCOOOM — CKOIIYBaHHSIM
cTeOJIOCTOI0 Ta BKJIAJAaHHA HWoro y Baiku. Ilicims mo3piBaHHS CTEOJIOBOI Macw y BajKax,
BUKOPHCTOBYIOTh MiAOMpay A 30epeskeHHsI BChOTO BPOXKAIO JIbOHY OJIIHHOTO.
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Volodymyr Didukh, Prof. DSc., Vitalij Busyijk, mast., Maksym Bodak, post-graduate
Lutsk National Technical University, Lutsk, Ukraine
Substantiation of Equipment for Harvesting Qil Flax with a Combine Harvester

Presentation of the results of experimental field research, laboratory to determine the conditions for
harvesting oilseed flax stalks in the phase of full maturity. Outlining the conditions for the technological
operation of harvesting oilseed flax by extracting stems from the soil. Presentation of the methodology for
determining the necessary working elements of the equipment for extracting stems from the soil and forming the
continuity of the flow of a group of stems on the harvesting part of the combine harvester.

The problem that arises in the process of harvesting flax oil in the phase of full maturity is due to the
presence of fiber in the stems, which complicates the work of the segmental-finger cutter. Therefore, the
collection of such stems is carried out by the method of taking (extraction from the soil). This phenomenon
requires the development of equipment for the universalization of the combine harvester, which increases its
ability to be used in the harvesting of crops, taking into account the growing conditions and the state of the stalk.
The experiments were conducted in the field on the Lyrina variety to establish the average value of the collection
effort. The crops were not characterized by uniform ripening, which allowed to choose areas that characterized
the maturity phases of oilseed flax. Start of research: mid-July, end - until 01.09. Accordingly, the study of the
continuity of flow was conducted in the laboratory by simulating the selection of stems from one to five adjacent
rows. It was found that a cylindrical support rough surface is required to ensure the continuity of the flow in the
equipment. Based on the proposed structural and logical scheme, the main working units of the equipment to
ensure high-quality harvesting of oilseed flax of any phase of ripeness without changing the design of the
harvesting part of the combine harvester. These include: the mechanism of separation of portions of the stem
from the total array and the picking device, which consists of pairs of rollers with horizontal axes of rotation and
a distance between them of 76.2 mm.

Combining the results of field and laboratory studies with the analysis of forces when moving the stem mass
in the form of a flow of a group of stems on the supporting surface allowed to offer a constructive - layout scheme of
equipment for harvesting oilseed flax. This equipment is intended to be installed on the harvesting part of the combine
without changing its design. The analysis of forces performed for the flow of stems moving inseparably on a
cylindrical support surface is important for the study of the selection of the stem mass of crops from rolls.
flax, equipment, combine, stalk, flow, seeds, surface
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