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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 >0,15 m; for sprayers with «, = 80° —height >0,15 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 ¢, =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 «, =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 OOJaJHAHHSA JJI1 30UpaHHS JbOHY
OJIIMHOTO 3€pHO30UpPaATLHUM KOMOAHOM

B crarri mpoBOmUTBCA aHaNi3 TEXHOJNOTIH 30WMpaHHS JBOHY OJIMHOTO 3 BHKOPHCTAHHIM
3epHO30MpanbHoro KomOaiiHa. TpuBami gocmipkennst y Jlynbkomy HTY Bka3dyloTh Ha MOXIIHMBICTb
3aCTOCYBaHHS OpaHHS CTEOJOCTOI JILOHY OJIIKHOrO. 3alporoHOBaHA KOHCTPYKILSA IIIHPOKO3aXBAaTHOIO
OpasibHOTO  amapatry Uil JaHOro CHoco0y 3  BpaxyBaHHSIM  CydyacHOI  METO/OJIOTil  CTBOPEHH:
CUIBCHKOTOCTIOIApCHhKOT TeXHIKN. Bu3HaueHo HeoOXiqHi poboui opraHy, siki 3a0e31edyoTh (POpMyBaHHS IIOTOKY
rpymu creben 1 mepefady iX Ha KaTKy 3epHO30HMpanbHOro KomOaitHa. BcraHoBieHa ymMoBa HEpO3PHBHOCTI
MOTOKY TpynH crebelt Jyist 3a0e3redeH s pIBHOMIPHOT 104l Y MOJIOTHIIBHUH anapaT JUIst sIKICHOTO BiJIICHHS
HACIHHSL.

JIbOH oJIiliHuii, OpaHHs, 00JagHAHHA, KOMOaliH, cTedJI0CTiil, rpyna crede, MOTiK, HACIHHS, CUJIH, BAJIbILi,
OTIOpPHA MOBEPXHS
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IlocranoBka mnpo6aemu. JIboH ONMMHWI — CUIBCHKOTOCIIOAAPCHKA KYJIBTYPA,
NpU3HaYeHa Ui OTPUMAaHHS OJil 3 HACIHHEBOI YaCTHHH, BPOKaWHICTH skoi csrae 20 m/ra i
Oinpire. HaciHHEBI KOpPOOOYKH PpO3MINIYIOThCS Ha pPO3rally’KeHiil uyacTuHi ctebina, ska y
npoueci 30MpaHHs CTBOPIOE JOJATKOBI TPYAHOIII TpU (GOpMyBaHHI OTOKY Ipynu cTe0en npu
nepeaadi ix Ha )KaTHY YaCTHHY 3€pHO30MpaIbHOTO KOMOaHa /ISl SIKICHOTO 0OMOJIOTY.

[TommpeHHs TbOHY OMIMHOTO MO BCi TepuTOpli YKpaiHU 3 PI3HUMHU KIIMATUYHUMU
YMOBaMH BHMAara€ TIONIYKy HOBHUX TEXHOJOTIM 30upaHHsS Uit 30€peXeHHsS BChOTO
BHUPOIIICHOTO BpOXaro. TpaguriiiHa TexHoyoris st Tepurtopiit IliBmHS — mpsme
KOMOalfHyBaHHS HE 3aBXX/JH MIJIXOAUTH AJIsl 3aCTOCYBAHHS B IHIIMX KIIMAaTUYHUX 30HAaX 4yepes
(opMyBaHHSI BUCOKOT'O CTE€0JIOCTOIO 3 BPOXKaiHICTIO cosiomu Oinbiie 40 11/ra Ta HasIBHOCTI y
cTe0ax BOJOKHA. EKCrieprMEHTalbHI Ta MOJOBI TOCIIKEHHS BKa3ylOTh Ha MOXKIHUBOCTI
peamizamii y TEXHOJIOTISIX 30WMpaHHS TaKWX TEXHIYHUX 3ac00iB, SIK: OUICYBaJIbHY J>KaTKY,
POTOpHI KOCapkH, Mmig0upadi BajKiB, OpajibHi BaJblli pi3HUX KOHCTPYKLIN Ta iH..

[TpuiHATTS NPaBUIBHOTO KOHCTPYKTHBHOTO PIIIEHHS, NMPH po3podii o01agHaHHS,
3aJI©KUTh BiJl BpaxyBaHHS BiomMux KputepiiB [1] s 3a0e3neueHHs TOJOBHOTO
«...MIBUILIEHHS TMPOJYKTUBHOCTI MAIlIMH 1 arperatiB NpU BUKOHAHHI BIJMNOBIIHUX
TEXHOJIOTIYHUX TPOILECiB, a00 PO3LMMUPEHHS YHIBEPCATBHOCTI CLIbCHKOIOCIOAAPCHKOL
mamuan»  [1].  Tomy, cTBOpeHHs oOnajHaHHA Ui 30MpaHHS JIbOHY  OJIHHOTO
3epHO30MpATFHUM KOMOAWHOM € BaKJIMBHM 3aBIaHHSIM 1 YMOBOIO BIIPOJDKEHHS Taly33i
JHOHAPCTBA B OCOOJMBUX KIIMaTUYHUX YMOBAX.

AHaJji3 ocTraHHiX aocaimkeHb i myOuaikaumiii. 3aramom Bci BiJOMI TEXHOJOTIT
30upaHHs JTbOHY OJIIHHOTO CIIPSIMOBAHI Ha 30epeXeHHS TUIbKHM HACIHHS, SIKE Ja€ NOCTaTHIN
€KOHOMIYHUH e(eKT. 3HaYHUI NOoTeHIial € 1y cTebiax, aje micis NoApPIOHEHHS 1X 3a0pIOI0Th
y TPYHT a00 CIAIIOIOTh, YAM HAHOCSATH 3HAYHOI LIKOJM HABKOJIMIIHBOMY cepeloBuily [2].
3aKOpJIOHHI JTOCHIHUKYA TPUAUISIOTh 3HAYHY yBary SIKOCTI BOJIOKHA HE TUIBKU Y JIbOHY-
JOBIYHIIO, aje W y JboHi ojiiiHomy. Tak, y poOoti, €pxku MankoBcbkoro Ta iH., [3]
BKA3y€TbCs, 10 TEXHOJOTIS CKOUIyBaHHS JIbOHY-AOBIYHISI € MpoOJAeMHUM Juisd 1l
3actocyBanHs. X. Moppucos, JI. JI. Apunbanbn Ta iH. y [4] BUSBHIM BIUIMB TEXHOJOTIH
IPUPOJHOTO Ta IITyYHOTO MOYIHHS Ha (hOpMyBaHHS MIIHOCTI BosiokHa. IlosiBa BonokHa y
cTe0siax JIbOHY OJIHHOTO YCKIIAJHIOE€ POOOTY CETMEHTHO — HaJIbLIEBOIO PI3aJIbHOTO arapary,
110 IPU3BEJIO 0 3aCTOCYBAaHHS TEXHOJIOTIi PO3AUIBHOIO 30MpaHHs 1 O4iCyBaHHS KOPOOOUOK
JbOHY OJmiiiHOrOo Ha KopeHi [5, 6]. IlpoBeneHi 3HauHI MOCTIKCHHS 3 pi3aHHS CTEOJIOBUX
MarepiaiiB K 3a KOPIIOHOM, Tak i B YkpaiHi [7, 8, 9].

3HayHy yBary KOMIUIEKCHOMY BHKOPUCTAHHIO BPOXKalO JIbOHY OJIIITHOTO MPUAUIAIOTH Y
XepcoHChKOMY HalliOHAIbHOMY TexHiuHoMY yHiBepcuteti [10, 11]. ITpu 1ipomy BHpOOISIETCS
0COOJIMBUI MiJXiA 10 MOYKIJIMBOCTI BAKOPHCTAHHS BOJIOKHA 13 CTEOJIOBOT YaCTHHH BPOXKAI0, SKa
3aJTUIIIAETHCS TICIIA i1 3pi3aHHs CErMEHTHO-TTATIBIIEBUM PI3AJIbBHUM ariapaToM.

HoBi KOHCTPYKTHBHI pillIEHHS Yy MallMHaX A 30UpaHHS JIbOHY IMOJIATaloTh Yy
CTBOpPEHHI HOBHX POOOYMX OpraHiB, sIKi OJTHOYACHO MapaJieIbHO BUKOHYIOTh TEXHOJIOTIYHUI
mporec [12, 13] abo ix MoepHi3alliio CIPIMOBYIOTH Ha 301IBIICHHS YHIBepcaabHOCTI [14].

ITocTanoBka 3aBaaHHsl. TakuM 4MHOM, MeTa JOCIII)KEHHs MOJsrana y BU3HAUYEHH]
HEOOXITHMX pPOOOYMX OpraHiB JJIsl 3aCTOCYBaHHSA IMPOKO3aXBATHOIO OOJIQJAHAHHS MpU
30upaHH] JIbOHY OJIIHHOTO 1 3’4CyBaHHI YMOBM HEPO3PUBHOCTI MOTOKY TpymH creden mpu
Hioro pyci 10 xKaTHOI YaCTUHU 3epHO30MpPaIbHOI0 KoMOaiiHa.

Buxknax ocHoBHOoro marepiany. Po3poOnieHHs oOnagHaHHs I yHiBepcasizauii
3epHO30MpaTbHOr0 KoMOaiiHa 30UIbIIye HOr0 MOXKIMBOCTI BUKOPHCTOBYBATH IpU 30MpaHHI
OKPEMHX CUTBCHKOTOCTIOIAPCHKUX KYJBTYP 3 BpaxyBaHHSIM YMOB BHPOIIYBAaHHS Ta CTaHy
ctebmocToro. BrucoTa cTe010CTOM0 JTHOHY OJIIHHOTO, BUPOIICHOTO B yMOBax 3axigHoro [lomices
MOXe caratu oxHoro Metpa. IIpu 1mpomy, y crebnax (OpMyeTbCs KOPOTKE HEOPIEHTOBaHE
BOJIOKHO, SIKE MEPEIIKO/KAE SIKICHOMY TX 3pi3yBaHHIO HA KOPEHi y mepio 30upaHHsl.
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[Tpono3uiii moa0 CTBOPEHHS OpaIbHUX anapaTiB A7 JIbOHY OJIHHOTO MalOTh MiCIle Y
OaraTbox JociifHUKIB. HallOinbil nmepcrneKTUBHUMU KOHCTPYKIISIMU OpajbHUX amapartiB €
KOHCTPYKIIi, 5Ki /J03BOJIIIOTH IX MOHTYBATM Ha CTaHJAPTHI JKaTKU 3€pHO30MpabHHUX
komOaitHiB [15, 16] 3 BpaxyBaHHSIM IIMPUHH 3axBatry. SIKicHa poOoTa poOOYHMX OpraHiB y
nepioa 30upaHHs, B MEBHIN Mipi, 3aJIeKHUTh BiJ (PI3UKO-MEXaHIYHUX BIIACTMBOCTEW cTeOen
JIBOHY OJIHHOTO Ta CTaHy CTEOJIOCTOI0 3arajoM (IPyHTOBOI'O CEpeIOBHUINA), IOTOJHHX YMOB.
Tomy, npoBe/IeHI TOCHIPKEHHS Y MOJIbOBUX yMOBax (puc.l) mpoTsSroM OCTaHHIX I'STH POKIB
Ha noJisix BonmuHcbko1 mocminHoi craHiii iHCTUTYTY KapromisipctBa HAAH 3 BcTaHOBIEHHS
3yCHJUISL BUTSITYBAHHS CTEOCI 3 IPYHTY Pi3HAThCA 3a 3HaYeHHsMH (Tadi.1).

Jocnian mpoBoawnu Ha copti JlipuHa 1uIst pi3HOT KUTBKOCTI CTeOen BiJl OHOTO [0
JIECATH, SIK 3 OJJHOTO PsifIKa, TaK 1 CyMDKHHUX Ul BCTAHOBJICHHSI CEPEIHBOIO 3HAUEHHS 3YCHILIA
Opanns. [Ipy 1mpbOMYy TMOCIBM HE BHPIZHSIUCS PIBHOMIPHICTIO JO3pPIBaHHS, IO JI03BOJIHIIO
BUOMpATH JUISHKH, $IKI XapakTepu3yBadu (a3d CTHUIVIOCTI JIbOHY ofiiHoro. IlouaTtok
JOCITIJDKEeHB: cepeauna JaumHs, Kineis — g0 01.09. 3aTtwrckau ¢ikcyBaim Ha pi3HIA BUCOTI Bif
MiHIMaJIbHOI BITHOCHO TOBEpXHI IPYHTY Ta y MicUsX TUIKyBaHHS creben. OKpeMumu
JOoCiIaMH, OyJM JOCTIId 3 BUKOPUCTAHHSAM IWIIHIPHYHOI OIOPHOI TOBEPXHI PI3HOTO
JiaMeTpy, IO JO3BOJLSUIO 3MIHIOBAaTH KyT MpPHUKIAJaHHA 3ycwuli OpaHHs. Sk mokaszanu
JIOCIIi/TN, 3arpOIIOHOBAHUN IPUHIUI BHUKOPHUCTAHHS ONOPHOI TMOBEPXHI JUIA 3MIHU 3yCHILISA
OpaHHs He € eEeKTUBHUIA, 1110 MPU3BOIUIIO 10 3HAYHOI KUJIBKOCTI OOpUBaHHS cTeOen Ha pi3Hil
BHcoTi. Haiikparne Bubupanuce credia 3a yMOBH BEPTUKAIBLHOTO MPHUKIIAJICHOTO 3y CHILIL.

Pucynoxk 1 — JlocmipkeHHs 3ycHiutst OpaHHs JIbOHY OJIIHHOTO B TTOJILOBUX YMOBaX:
a) Y BepTUKAJIbHIM TUIOIIHHI; B) 3 BHKOPHCTAHHIM OTIOPHOT MOBEPXHi
Locepeno: pospobaeno agmopamu

Tabnuus 1 — 3naueHHs 3ycuuis OpaHHs JIbOHY oJiiiiHoro, H

Pik npose e JLOCTIIE 1 Panus xxoBta Kosra IloBHa
¢aza crturmocri

2017 16,6 - 94,5 23,2-97,8 33,2-148)9

2018 32,4 -140,1 32,0-122,3 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
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OTtpumani 3HaueHHS 3ycWJUIsl OpaHHs KosiuBaloThes y Mexax 15 — 190 H. Jlani
3HA4YEeHHsl BKa3ylOTh, 110 3a0€3MEUCHHs SIKOCTI BUTATYBAaHHS cTeOen 3 IPYHTY, HEOoOXiaHe
MUTTEBE MPUKIAJAHHS 3yCHIUIS Y BEPTUKAIBHIHN MJIOLIMHI 3 OJTHOTO PSJIKA.

Ha ocHOBI mpoBeAeHUX JOCITIIKEHb 3alpOlOHOBAHO CTPYKTYPHO-JIOTIYHY CXEeMy
o0J1aIHAHHS JIJIsl 3epHO30MPaIbHOr0 KOMOalHy (pHC. 2) 3 BUKOPUCTAHHIM OIEpallii OpaHHS.
[Ipu3HaueHHs BKa3aHOi omepaiii — MUTTEBE BUTATYBaHHS cTeOen 3 IPYHTY. AHai3 JaHOi
CXEMHU [03BOJIsIE BU3HAUYUTUCH 3 HEOOXIAHMMH pOOOYMMHM BY3JIaMH Ui 3a0e3redeHHs
SAKICHOTO 30MpaHHs JIbOHY OJIHHOTrO Oyab sikoi (pa3su CTUTIIOCTI, HE 3MIHIOIOYM KOHCTPYKIIi1
’KaTHOI YaCTHHH.

Y CiIbCHKOrOCMONAPCHKOMY  BUPOOHHUITBI, IMpolec OpaHHS 3aCTOCOBYETHCS
HepeBaXHO MpH 30UpaHHI JIbOHY — JOBIYHI JUII OTPUMAHHS BUCOKOSIKICHOTO BOJIOKHA.
BinnoBigHO 10 11bOTO, IPOMOHYIOTHCS HOBI OpalibHI anapaTy 3 MOAAIBIINM OOIPYHTYBaHHAM
ix mapametpiB [18]. OcHoBoro mpolecy OpaHHS € 3aTUCKaHHs cTeOen, Tpymu creben
PYXOMUMH TIOBEPXHSIMH pobOouoro oprany. [Ipy He3HauyHIM MIMpHUHI 3axBaTy MaIIWHH,
TaKUMH TOBEPXHIMM BUCTYIAIOTh OE3KIHIIEBI MacH, LIKIBH, TOIIO. BUKOpUCTaHHS BKazaHUX
€JIEMEHTIB He J03BOJIsA€ 301IbIIYBaTH IIMPUHY 3aXBaTy 10 HEOOXiaHOT1 BennuuHu. Tomy, mpu
CTBOPEHHI HOBOT'O 00J1a/IHaHHS, HEOOXITHO PO3POOUTH CTPYKTYPHO — JIOTIUHY CXEMY.

BIJUILIEHHS 3ABE3INEYEHH 5L
CTEBJOCTOIO BIJT HEPO3PHBHOCTI
3ATAJIBHOI'O MACHBY IMOTOKY BHEPAHHX

CTEBEL

CTBOPEHHA TEPEBEJEHHSA
BEPTHKAJBHOTO OITEPAIIIA IMOTOKY C;Eijﬁ}jj[ v
3¥VCHJLIA J0 BPAHHY TOPH3OHTAJBHY
JAXONLIEHHX CTEBEJ ILJIOIMHAHY
3AXOIIIEHHS YTPHMAHHA NEPEMIIITEHH A
CTEBE.JI POBOUHMH CTEBE.I CTEBEJIHA JKATKY
TMOBEPXHAMH TPYHTOM KOMBAWHA

Pucynok 2 — CTpyKTypHO — JIOTi4Ha cxema 00JaIHaHHS 3epHO30MPATIbHOT0 KOMOAHHY
JUIsl 30MpaHHs JILOHY OJIIMHOTO Yy (ha3i MOBHOI CTUTIIOCTI
Lowcepeno: pospobaeno asmopamu

3acTocyBaHHsI IIMPOKO3aXBaTHUX KATOK y 3€pHO30MpalibHUX KoMOaliHax 3a0e3neuye
iM BHCOKY TPOIYKTHBHICTH TPU 30MpaHHI CUTBCHKOTOCIIONAPCHKUX KYJIBTYp, IO [a€
MOYJIMBICTh 3a0€3MEUUTH BUKOHAHHS TEXHOJIOTIYHOI orepamii y BH3HAUY€HHI arpoTeXHivHI
tepmian. CKIAIHICTh TPOIECY pi3aHHsS CTeOEN JhOHY OJIIMHOTO CErMEHTHO — MabIICBUM
pi3albHUM armapaToM JOoBeJeHa Y BUPOOHHUMX yMoBax. Oco0ymBo y (asi MOBHOI CTUTIIOCTI,
KOJIK y cTe0aax copMOBaHO BOJIOKHO 3a BCIEIO iX JIOBXKUHOIO.

Sx BiOMO, Ha 3epHO30MpPATBHMX KOMOAlHaX BCTAHOBIIOIOTH CETMEHTHO-TAJBIIEBI
pi3albHI amapaTd HOPMAJIBLHOTO pPi3aHHSA 3 BIICTAHHIO MK cerMeHTamu 76,2 mm. Takum
YUHOM, JJI 3aXOIUIeHHS cTeben HeoOxiaHi poOoul MOBEpXHI 3 BpaxXyBaHHSIM JIaHOTO
napametpy. [lommupenss i1ei 1010 BUKOPUCTAHHS Y SIKOCTI poOOUYUX €JIeMEHTIB 00epTOBUX
ropu3oHTaIbHUX BanbliB [15, 16] Bkasye, 110 BifcTaHb MK OCAMH TaKWX BaJbI[iB Mae
CTAaHOBHUTH TakKoX 76,2 MM. CTBOpPEHHS BEPTHKAIBLHOTO 3YCHILIS 3a0€3MEeUY€ThCS TMOMapHE
oOepraHHs BanbIliB. [ sxicHOTO OpaHHS CTe0I0CTO0 MepeadadeHo poOoUuil opraH, SKHA
IpAIToE 3a MPUHIUIIOM MOTOBHJIA. TakoX, MOKIIMBE TOMAJaHHS CTE0EN Y 30HY 3aXOIICHHS
BAJIBLIB 3 TMapanenbHUX psakiB. [lpu mpomy crebma OyayTh BIOXWISATHACH BiJ BEPTHKAI.
[TonmpoBi1 JOCHIIKEHHS BKa3YIOTh, 110 y TAKOMY BUIIAJIKy, BAHUKAIOTH YMOBH PO3pHUBY cTeOIa.
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ToMy, KyT BIIXUJIEHHS CTeONa € BaXJIMBUM YMHHUKOM, OCOOJIMBO TIPH JOCHIKEHHI SKOCTI
OpaHHs cTeben 3ampornoHOBaHMM o0OJajHaHHSIM. BuOupanni crebia 3 IpyHTY HEOOXITHO
CHpsIMYBAaTH HEPO3PUBHUM ITOTOKOM Ha JKaTKy 3epHO30MpaIbHOTr0 KoMOaiiHa.

JlocniKeHHs sIBULIA HEPO3PUBHOCTI MOTOKY OY0 MPOBEIEHO Y JIAOOPATOPHUX YMOBAX.
Jlyist iboro OYIJI0 MPOBECHO MOCIIOBAHHS BUOpAaHHS CTEOEN Bifl OMHOTO JI0 I SITH CYMDKHHX
psankiB (puc. 3). CkiagHicTh 3a0€3MEUEHHS HEPO3PUBHOCTI MOTOKY Tpymu crebern, mpu
MepEMIILIEHHI iX Ha )KaTKy 36pHO30MpaIbHOTO KOMOaiiHa, OB’ s13aH0 3 OYZ0BOIO CaMHX CTEOeT.
[x posramyskeHHs TIPOSIBIIAETLCS BiJl CAMOTO KOPEHS i 0 BEPXiBKOBOI YACTHHH, IO BUKIHKAE
MDK HUMH 3a4€IUICHHS BXKE Ha MOYAaTKOBOMY €Talll P 3aXOIUICHHI JonatsaMu. B cBoto uepry,
HEPO3PHBHICTh MOTOKY HEOOXimHA ISl 3a0e3neueHHs SIKOCT1 BiJIUICHHS HACIHHSA, TaK sIK 1€
3a0e3mnedye piBHOMIPHICTh 10/1a4i CTEOI0CTO y MOJIOTUIHHHY amapat kKomoOaiiHa.

&0-750 | a0-750
| arm __l___._&ﬂ z 1170

&L 540

5O B 6408

a) OMH 0) nBa
Pucynok 3 — MojienmtoBaHHs KUIBKOCTI BUOPaHUX PSAKIB Y TOPU3OHTAILHOMY ITOJIOKEHHS
JUTSL BU3HAYCHHS PO3TATYIOUOTO 3yCHIUTS TIPU 00’ €IHAHHI OTOKIB; (T) - 3 11’ SITH PSIKiB

Hoicepeno: pospobaeno agmopamu
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MopentoBanHsl BUOpaHUX CTeOEs MPOBOAMIIHN 3 BpaxXyBaHHSAM BiJICTaHI MK cTeOIaMu
y paaky piBaoto 150 mm, Haknmamarouu crebna ogHe Ha oAHe 13 3MimieHHsIM y 50 mm. J{is
BUIAJIKIB, KOJIM BCTAHOBIIIOBAJIM 3YCWJIIS po3TAry Fp Oinblie omHOro psjka, o0’e€qHyBanu
cTe0a B OJMH MOTIK, HIBEJIOIOYM BEIMYUHY MDKpsab. Ilicis 4yoro mpuKOpeHeBy YacTUHY
3a(ikcoByBasH, a 10 BEPXiBKOBOI MPUETHYBAIN TUHAMOMETP.

B pesynbraTi npoBeeHNX TOCTiKEHb BCTAHOBIICHO, 110 JJIsl MOTOKY TPyIH cTe0ern 3
OJIHOTO PSIJIKA PO3TATYIOUE 3yCHILIS KOJIMBAaeThes y Mexkax 11,6 — 12,2 H, 3 nBox - 31,0 - 39,1
H, tprox — 65,3 — 71,2 H. YV Bumaaxy 30UIbIICHHAS KUIBKOCTI PSIKIB Ta 00’€IHAHHA iX Y
CYIUIBHUHN TMOTIK, 3yCHJUIA Pi3KO 3pOCTa€ 1 HE MPEICTaBISIE MOKIMBOCTI MOTO BCTAHOBUTH.
JlaHi pe3ysbTaTH BKa3ylOTh, 10 34YEIJICHHS Y MOTOKAX 3 rpyl cTe0esn BUKIUKAIOTh CUITY, AKa
3/1aTHA 320€e3MeUnTH MEPEMIIIICHHs] BUOpaHUX cTebel Ha )KaTKy KoMOaiiHa.

PesynbraT mnpoBeNEHMX MOJBOBUX 1 JAOOPATOPHHUX JOCHIKEHb JIO3BOJIMIN
PO3pOOUTH KOMIOHYBAJIbHY CXEeMHU OOJIaJJHaHHS AJIs 30MpaHHs JOHY OJIIKHOTO CHocoOOM
Opanns (puc. 4).
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1 — onopHa noBepxHs; 2 — MEXaHi3M 3aXOIUIeHHs cTeder; 3 — OMOpHI KoJieca; 4 — naybleBuil OpaibHUN
MeXaHi3M; 5 — MOIUTBHUK; 6 — MpuUBiNHUI OapadaH 7 — HATSHKHUIA OapabaH; 8 — TSATOBHIA JTAHITIOT
9 — nputnckHi ianky; 10 — npyxunn; 11 - mopcTka noBepxHs; 12 — mHek xartku; 13 — pama;
14 — pama mexani3My 3axorieHHs creben; 15 - kopmyc xaTku
Pucynok 4 - Cxema mMpoK0o3aXBaTHOTO OOaHAHHS s 30MpaHHs IbOHY ONIHHOTO CIIOCOOOM OpaHHS
Licepeno: pospobaeno agmopamu
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OCHOBHOIO MPOOJIEMOIO Y BUTOTOBJIEHH] JlaHOro 00JaJHaHHA € IIuMpUHA 3axBary. Lle
BIZTHOCUTBCS, B MEPIIYy Yepry, A0 MEXaHi3MiB JUIsl BIJJIUIEHHS CTEOJIOCTOIO Bij 3arajlbHOTO
MacuBy Ta OpanHsi cteOen. HeoOXigHICTh BCTAaHOBICHHS OMOPHOI MOBEPXHI MK BKazaHUMHU
MeXaHi3MaMH CIpHUsi€ HEPO3PUBHOCTI M0J1aul MOTOKY CTe0JIOBOI MacH Ha IU1aThopMy >KaTHOI
yactuHu KoMmOaitHa. [Tpu npomy omopna moBepxHsi 1 muninapuunoi popmu giamerpom D 3
MOKPHUTOIO IIOPCTKOIO MOBepXHE0 11 BCTaHOBIIEHA HA JBOX OMOpPAaXx i BIIBHO 00EPTAETHCS Y
HiIIUITHAKOBUX BY3J1aX.

Haii0inpm ckmagHnuM pododYrM OpraHOM JIaHOTO O0JIaJIHAHHS € MEeXaHi3M 3aXOIUICHHS
creben 2, Ha IO BKa3ylOTh TMOJbOBI JOCHIIKEHHS, aJKe B MpOIeci Bererarii pociuH
BiOyBaeThCs iX 3’€IHAHHA MDK COOOI0 BEpPXIBKOBOIO YacTHHOIO. ToMmy, 3acTOCYBaHHS
CTaHJAPTHOT'O MOTOBHJIO € MPOOJIEMHUM JJIsi BUKOPUCTAHHS CIIOCO0Y OpaHHs mpH 30upaHH1
JbOHY OJiiiHOTO. POGOYMIA opraH y BUTIJISAI CTUCHYTOrO MOTOBMJA 3a0e3ledye MoyeproBe
3aXOIUICHHS CTEOJIOCTOI0 PI3HUMU 3a JOBXKHUHOIO TUIaHKaMu 9, sIKi IIapHIPHO BCTAaHOBJICHI Ha
TATOBUX JaHIorax. MexaHi3M 3axOIUIeHHS cTe0esl 2 BCTAHOBIIIOETHCS Ha OKpeMy pamy 13,
sgKa 3’€IHYETbCA 3 KATKOIO KOMOaiHa a, 3MiHA KYTa Osay. JO3BOJIAE 30MpaTH pPIi3HUM 3a
BUCOTOI cTebiocTiii. MiHiMaibHa BUCOTa 3aXxOruieHHs (N;ax.) cTeben BambisiMu 4 3aJIeKHUTh
BiJl PEryJIlOBaHHs OMOPHUX Koulic 3 OpajbHOro MexaHi3My. Mix JBOMa mapamMu BaJibLliB
nependadeHi MoITbHUKY O.

SIkicHe OpaHHs cTeOen 3 TPYHTY 3aJIeXKHUTh Bijl CTaHy CTEOJIOCTOIO Ta 6araTboX 1HIIMX
BUIIAIKOBUX (DaKTOPIB, OB’ I3aHUX 3 IPUPOAHO-KIIMATHUHUMH YMOBAaMH Y TIepio]T 30MpaHHS.
JlabopaTtopHa mepeBipka pO3pOOIECHOTO BaJbIIEBOTO MEXaHI3My IOKa3aja, II0 SKICTh
BUOpaHMX cTe0es KONMMBaeThes y Mexkax 95 - 98% 3 BpaxyBaHHsAM cTeOel, sIKi pO3PUBAIUCH Y
30H1 KOHTAKTY 3 BaJbISIMH. TakuM YUHOM, TIOCTABJICHE 3aBIaHHs 3 OpaHHAM cTeOes poOoUrM
OpraHOM BUKOHYETbCSA 1 BTpaT HaciHHA ()AaKTUYHO HA JAHOMY IMpolieci He BiOYyBa€ThCA.
Tomy, nns 3a0e3nedeHHs] HEPO3PUBHOCTI MOTOKY CTEOJI0BOI Macu HEOOXiJHA IMIIHAPUYHA
OTOpHA MIOpCTKa moBepxHi 11, ska moBuHHA 3a0e3neunTy HacTymHI yMOBH: Py, < Py, > F,
TyT Pon — cuna BuTsAryBaHHs creden 3 rpyHty, H; P,,.- cuia, sika 3abe3nedye pyx HOTOKY
rpynu crebden, H; F, — po3raryroue 3ycuiis, H, BCTAaHOBTIOETBCS €KCIIEPUMEHTATIBHO. SIKIIO
P, . > Fp., TO mepeMilieHHs: NOTOKY cTebes onopHoio noBepxHero 11 BiOyBaeThes 32 yMOBH!
Vioroxy. = Vi 1 = Vi, 1€ Vioroxy — IBUIKICTh TIOTOKY 3 rpynu creden m/c; V; ;. — MBUAKICTH
TSATOBOT'O JIAHIFOTAa MEXaHi3My BiUIIJICHHS CTEOJIOCTOIO Bija 3araibHOro MacuBy, m/c; Vi —

HIBUKICTh MOCTYMAIBHOTO PyXy KoMOaiiHa, M/c, y HanpsMKy Y (puc. 5).

Pucynok 5 — Cxema 10 BU3HaUCHHSI YMOB HEPO3PUBHOCTI OTOKY TPYITH CTEOET
Hoicepeno: pospobneno agmopamu
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Posrnsinemo hopmyBaHHS Ta pyX MOTOKY I'PyIH cT€0ET JIOHY OMIHOTO, PO3MIIICHUX
Ha OMOpHIN moBepxHi. [yt 1boro He0OX11HO 3pOOUTH HACTYIIHI AOMYIIIEHHS:

- cTebra TOHY OJIIHOTO OJJTHAKOBOT BUCOTH;

- 3yCWUIS BWTATYBaHHS cre0en P, KOIMBaETbcs y Mekax, BCTAHOBIICHHX
EKCIEPUMEHTAIbHO Ta € MAKCUMAJIBHUM JUIsl OIHOYACHOTO OpaHHs I’ ITU cTebel,

- IpUBEJICHAa Maca MOTOKY I'pyNH cTe0es My,. € CTaJIO BEIUYNHOIO;

- OMOpHA TIOBEPXHS 00EPTAETHCS 3 MOCTIHHOIO KYTOBOO MIBUKICTIO (.

Omnopna moBepxHst 1 3 miopcTkor moBepxHer 11, BUIBHO 00epTaeThCsi Ha JBOX
ornopax 2. 3 OJHOro psijka y BepTUKaJbHINM IUIOMMHI (hopMyeThesl MOTIK 3 4 - 5 crelen,
OJTHOYACHO BUOpaHMX OpajbHUM MEXaHI3MOM 1 He BHOpaHUX cTeOel, SIKi CTBOPIOIOTH CHITY
oropy Po,. B pe3ynbrari 3’€1HaHHS HACIHHEBUMU TOJIOBKAMH y T. A, BiIOYBAa€ThCS KOHTAKT
MOTOKY 3 IMIOPCTKOIO IMMOBEPXHEIO, sIKa 00EPTAETHCS T JI1€0 MAKCUMAIBHUX CHJI, BKa3aHUX Y
T. B. Takum 4ynHOM, aHani3 GopMyBaHHS Ta MEPEMILICHHS MMOTOKY I'pymnu cTedern Mia JAi€ro
BKa3aHUX CHJI, HEOOXiHO po3rmmatd y Mexax 0 < o < 90°. Micns MPOXOJUKEHHS T. B,
BIPOT'1IHICTh PO3PUBY MOTOKY cTeOen BiACyTHA. Po3risHeMO Ait0 CHII Ha IPUBEACHY Macy My
3 13 moToKy rpynu creben, sSkuil ¢GopmyeThcst y T. A Ta mepeMmimaEerscs y T. B 3
BUKOPHUCTAHHAM METO/IB TEOPETUYHOI MEXaHIKHU ISl IEPEMIIIECHHS TBEPAUX Ti1 HIOPCTKUMU
T HAPUYHAME MOBepxHsiMu [19].

Cepen BkazaHux cui, cuna Py, Ta Py 3a0e3neuytoTb HEpO3PUBHICTh MEPEMILIECHHS
IOTOKY cTeOen Ha KaTHy 4acTHHy KomOaitHa. Cuna tepts Pip, 10 BHHHKae y T. A, Mae
JOAATHIN 3HAK 1 crpuse oOepTaHHIO onopHOi nosepxHi. Cuna P, Ha mouarkoBoMy eTari
JOPIBHIOE PO3TATYIOYOMY 3ycHIUIO F, 3 mOCTymoBHM 3pocTaHHSAM BiJ Aii HNPUTUCKHHX
nonatok P;. ITosutuBHuit edexr 1 naHoro mporecy mae cuia G. [Ipote, BHacHigok Maaoro
il 3HaYEHH, B OKPEMUX BUIAJIKaX, MO’KHA HEXTyBaTH. BinmoBigHo 3MiHHOIO Oy1e HOpMallbHA
peakist N, Bix 1. A 1o T. B. HeratuBHoro cuiioro, sika BIUTMBAaTUME Ha HEPO3PUBHICTH TTOTOKY
rpynu ctebern, € cuia onopy Poy.. BiJl peakiii IpyHTY, sKa MOCTIHHO Oye 3MIHHOIO ¥ T. A, Tak
SIK BOHA 3QJICKHUTD BiJl KITBKOCTI CTEOEI SIKi MOMaJaroTh Y (POPMYIOUHIA MOTIK, HE 3AJIEKHO Bif
TOTO YW BOHM BHOpaHi 3 IPYHTY.

BucHoBku. IloenHaHHA pe3yabTaTiB MOJBOBUX 1 J1a0OpPaTOPHUX JOCTIIKEHb 3
aHaJli30M CHJI IpU MEpeMilleHHI cTeOJ0BOT Macu y BHIVIAAI HOTOKY IpynH creben 3
BUKOPUCTAHHSM OIOPHOI IOBEPXHI JO3BOJHJIO 3alpOIOHYyBaTH KOHCTPYKTHBHY —
KOMITOHYBaJIbHY CXeMY OOJIaIHaHHsI I 30MpaHHsI JIbOHY OJIIHHOTO Y (ha3i MOBHOI CTHTIIOCTI.
Jane oOsagHaHHS mepen0auyeHO BCTAHOBIIOBATH HA JKAaTHY YAaCTUHY 3€pHO30MPaIbHOTO
komOaiiHa 0e3 3MmiHM i KOHCTpykuii. [mOokuii aHamiz CuJI, MO NPOBEACHUH uIs
ITIHAPUYHOI  OTMOPHOT TOBEpXHi, HEOOXiTHWHA TaKOXX JJIsi BHKOPUCTAHHS 1HIIOTO
oOnagHaHHA MpH 30MpaHHI JIbOHY OJIIHHOTO PO3AUIBHUM CIIOCOOOM — CKOIIYBaHHSAM
cTeOJIOCTOI0 Ta BKJIaJaHHS Woro y Bajku. Ilicns mospiBaHHS cTe010BOI Macu y Bajkax,
BUKOPUCTOBYIOTbH MiZIOMpay JiIst 30€peKEeHHS BChOTO BPOXKATO JIbOHY OJIIHHOTO.
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Substantiation of Equipment for Harvesting Oil 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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