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MATEMATHUYHE OBTPYHTYBAHHS B3AEMO/III BYJIbBA
3 TOXKKOBHUM TPAHCIIOPTEPOM KAPTOIIVIECA JIKAJIKHA

AHanizyroyu 8 cmammi mexHo/02i4HI npoyecu 8ucadicysaqbHUX anapamie Kapmon/aecaoncanoxk MONCHA
cmeepoxcysamu, o JI0#CK080-mpaHCNOpMepHULl 8UCAONCYB8ANbHUL anapam 6 NOpPiBHSIHHI 3 pe8ONbBEPHUM BUCADNCYHOHUM
anapamom 3a6e3neyye MeHWe MmpasmyeaHHsi 6y/ab6 Kapmonai OCKiIbKU KOHMAaKkmyeaHHs 8i06yeaemuvcsi 8 MOMEHM
po3Kaadku 6yab6 Ha N0X4ceUKU [ 8 MOMEHM NAadiHHA Ha OHO 8IOKpUmMoi 60po3HuU 3 0xceyKU 3 MiHiMabHoi eucomu. Todi ik y
pesoibeepHOMY sucoma i weudkicms nadiHHA suwye.

AHani3 3a1excHOCcMi nokasas, wo 3 nidsuweHHAM weudkocmi pyxy kapmonsecaodxcaaku 0o 6,2 M/c mpasmy8aHHs
6yab6 3pocmae 3 15 do 31%. 3 docaidxcenHs sudHo, wo npu 3miHi weudkocmi pyxy mpaHcnopmepa 3 0,4 do 1,8 m/c
8id6ysaemucs 36i1bWeHHs nponycKie 6yav6 y 6oposHi (00 3%; 2,4%; 2,2% npu kpoyi 0,25 m; 0,32 m ma 0,4m), mo6mo
J10JKce4KU nepecmaioms ix cmitiko 3axon/r08amu 3 Kosuid.

Kaiouosi caoea: mparcnopmep, kapmonas, 6yab6u, npompyro8aHHs, CadiHHs.

Andrii MYZYUK

Vinnytsia National Agrarian University

MATHEMATICAL SUBSTANTIATION OF THE INTERACTION
OF THE TUBE WITH THE BOTTLE CONVEYOR OF THE POTATO PLANTER

The planting machines of the manufactured potato planters are mostly not in fully comply with agrotechnical requirements.
Based on the analysis modern designs of planting machines, a conclusion was made about the advantages and shortcomings of existing
designs of potato planters. The big disadvantage that especially affects crop yields, is low uniformity distribution of potato tubers along the
length of the row, as well as the depth of planting. Wherein deterioration in the distribution of potato tubers occurs mainly at the time
ejection of potatoes to the bottom of the furrow due to the rolling of tubers along its bottom. Big impact on fit quality potatoes by
mechanization provides uniform distribution potatoes along the bottom of the furrow. Sustainable disallocation of tubers when planting
existing significantly affects the crop yield, because in this case, the feeding area is formed niya for growing potatoes. Compliance even
distribution of seed material is a priority when designing planters. Modern planting machines are far from being fully compatible with
imposed agrotechnical requirements for the distribution of planting material.

Analyzing the technological processes of potato planters, it can be argued that the spoon-conveyor planter in comparison with the
revolving planter provides less injury to potato tubers because contact occurs at the time of laying the tubers on spoons and when falling to
the bottom of the hole . Whereas in the revolver the height and rate of fall are higher.

The analysis of dependence showed that with increasing the speed of the potato planter to 6.2 m / s injury of tubers increases from
15 to 31%. The study shows that when changing the speed of the conveyor from 0.4 to 1.8 m / s there is an increase in the gaps of tubers in
the furrow (up to 3%; 2.4%; 2.2% at a step of 0.25 m; 0, 32 m and 0.4 m), ie. spoons cease to capture them steadily from the bucket.

Key words: conveyor, potatoes, tubers, pickling, planting.

[HocranoBKka npod.aeMH y 3arajibHOMY BUIJISIAI
Ta i 3B’ 5130K i3 BA2KJIMBUMHU HAYKOBUMH YHM NPAKTUYHUMHM 3aBJIAHHAMHU

[Ipu mpoekTyBaHHI MaIIMH A TOCAAKH Oynh0 KapTOIuli HEoOXiTHO BHKOHATH PO3PaXYHOK OCHOBHHX
napaMeTpiB iX MexaHi3miB. IcHYIOTh crneuudiuHi 0coOnuBOCTI (i3MKO-MEXaHIYHUX BIACTUBOCTEH OyJin0 y
MOEHAHHI 3 SKICTIO BHKOHAHHS MPOIECY MOCAAKH. A caMe TEOPETHYHI MOCIKCHHS MOJSIralTh Y TOMY, 1100
3HAMTH HEOOXIiHI 3aJIEKHOCTI Mi’K KOHCTPYKTUBHUMH Ta KiHEMaTHYHUMH TIapaMeTpaMu JIO)KKOBOTO TpaHCHopTepa
BHCa/KYBaJIBbHOTO Ta MOXXKMBHOTO amapaTiB, B3aeMofil ix 3 Oynp00i0 Ta poOOYOI0 PITHHOIO, a TAaKOXK PO3POOUTH
METOJUKY X po3paxyHKy. Po3poOka Takoi METOIUKH MOXJIMBA 32 HASBHOCTI TEOPETHMYHUX Ta €KCIIEPUMEHTAIbHUX
JIOCTIKEHb POOOTH BUCAKYBAJIBHOTO amapary.

AHaJi3 1ocaigxensb Ta nyoaikaunii

[Ipouec 3axomieHHs Oyib0 KapTOIUll BUMarae BU3HAYEHHsS T€OMETPHYHMX Ta KiHEMaTWYHUX IapaMeTpiB
TPaHCIIOPTEPHOTO TIO0CAAKOBOTO amapary, Iio 3a0e3nedyloTh iX HajiliHe YTpUMaHHS B JIOXKEYKaX, a OTXKe, 1
3aro0iraHHs MPOMyCKiB IpH mocaani. KpiM TOro BaJIMBO BHUBUMTH HPOLEC B3a€MOJII JIOXKEUKH 3 Oyipbamu i
BU3HAYUTH IapaMeTpy HAHMEHIIOro BIUIMBY, TAKOXX 3HAWTW HajiliHe 3axoruieHHs OynpO. IlomykoBi mocmimu i
pe3ysbTaTé JOCIHIKeHb BHCA/DKYIOUOTO arapaTy JO3BOJIMIN OOIPYHTYBaTH IEPCHEKTHBHY KOHCTPYKTHBHO-
TEXHOJIOTIYHY CXEeMY JIO)KKOBO-TPAHCIIOPTEPHOTO BHCA/DKYIOYOI0 araparty, TEeXHOJIOTIYHHH MpoLec SKOTro
HEOOX1IHO OUIBII IETATBHO JOCIIIUTH.

DopMyJIIOBAHHS i€l cTaTTi
Meroro pobOTH €: MaTeMaTHYHE OOrpYHTYBaHHS B3aeMoAii OynbOM 3 JIOKKOBUM TPAHCHOPTEPOM IIPH
nocaaui KapTorii.
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Bukiax ocHOBHOTO MaTepiay

ITpu nocanui O6yyp0 KapTOILI 32 JONMOMOTOI0 KapTOILIeca/KalbHOI MAIIMHK NOTPiOHE TEXHIYHE PillleHHS,
10 JTO3BOJISIE 3 OJHOTO OOKY - 3a0e3meunTH 30epekeHHs IKOCTi Oyip0, 3 1HIIOro - X MPOTpyrOBaHHS. PileHHAM
MOCTABJICHOI 3a/1a¥i € TeXHOJIOTIYHHUI MpPOoIleC, M0 BKIOYAE B cebe momady Oynp0 3 OyHkepa mia (GOpPCYHKH, IO
NPOTPYIOE, 3aXOIUIEHHS Oyib0 JIO)KEYKaMy JBOPSAHOTO JIOXKEYHO-TPAHCIOPTEPHOTO MOCAJIKOBOIO amapary i
TpaHCIIOpPTyBaHHS OynbOM B 30HY CKHJaHHS B OOpO3HY. SIK MpOTpyrOBajbHY piAMHY BHKOPHCTOBYIOTH PO3YHMH
KOHTaKTHOTO (D)YHTILUIY B COJBOBOMY PO3YHHI, IIUIBHICTH SIKOTO NEPEBHIIYE MMUTOMY Bary OyJsb0, IHMIOHaiiMeHIIe
1,16 r/cm3.

Bukaa ocHOBHOro MaTtepiany.

Y MOMEHT BHUXOAY JIONATKH TpPAHCHOpPTEpPa BHCADKYIOYOrO amapaty Ha IIOBEPXHIO Ta MOMEHT
MPOTPYIOBAaHHS, iCHye HeOe3neKa «BUKHIY» Oyib0H 3a i Mexi. BusHaunMo yMOBH, 3a SIKMX 3aXOILTIOBAaHUHN Oyib0a
Oyze HafiiHO YTPUMYBATHUCS B JIOXKEUII].

BpaxkaTumemo, mo Oynb0a SBIsSE COOOK KYJIIO 3 €KBIBAJIEHTHHM pajiycoM 7°. Y CTaTUMHOMY CTaHi,
nepeOyBaro4n Ha MOBepxHi piauHu (puc. 1) OynpOa 3HaxoaMThCs min Aiero Baru G 1 apximenoBoi cunu Py. YMoBa
PIBHOBAru 1010 BEPTHKAIBHOI OCi Z Mae BUTIIAL;

G=P, €]

4
G:pTgWT:pTgE”r; )
PA :pgw/;mep (3)

31 _Pr|_ ;2 _

4r; | 1 =h (3r,—h) 4)
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Puc. 1 Cxema 10 BU3HAYEHHS CHJI, IO Ai0TH HA 00p00JIeHy 0yJIb0Yy

Bupa3s (3) mo3Boisie BU3HAYUTH BUXiJ OyJIp0M HA TOBEPXHIO /i; 332 3aJaHOTO 3HAYCHHS BIIHOMICHHS pr/p 1
BEJIMUMHM pajiyca 7°. Y CTaTHYHOMY CTaHi Oyib0a 3HaXOAUTHCS Mif MI€I0 CHJIM THCKY PilUHH, BEIMYHHA SKOi B
JOBUTHHIHM ToUI MOBepxHi Oynp0u mopiBHIOE P, = pgh. Pe3ynbraToM Aii CHIIM CTATUYHOTO THUCKY Ha 00poOJIeHYy
MOBEPXHIO Oyp0U € apximenoBa cuia Py, ska
BpiBHOBaXKyBaJia Bary 0ynsou G.

Ilpu MAXO0Ii JIOKEUKH, 110
obepraerbesa, n0 Oyas0M 4YacTMHA HOTO
MOBEPXHI a68 3aHYPIOETHCS  BCEPEIUHY
noxeukn (puc. 2). Ilepetnn Oynp0u Ha piBHI
Maiiganurka 1-1 CTaHOBUTH y IIell MOMEHT
wionty S;. 1 Ha TMOBEpPXHIO JIOKEUKH, OKPiM
CHJI CTaTHCTHYHOTO THUCKY, HOYMHAIOTH JisTH
CHJIM  TIIPOJMHAMIYHOTO  THCKY,  fKi
MPOEKTYIOThCS Ha BEPTUKAIBHUH HAIPSIMOK Z
1 BUKJIMKAIOTH MifgioM Oyib0M Haja BUIHHOIO
MOBEPXHEIO (30impIICHHS hy).
TiaponuHaMigyHUl THUCK y JOBUIBHIA TOYII
PIIVMHE yCepenrHi JIOKEYKH BHU3HAYAETHCS
nBoMa ¢aktopamMu. 3 oTHOTO OOKY, Ha PiHHY,
0 00epPTAETHCS PA30M 3 JIOKEUKOIO 3 KYTOBOIO MIBUAKICTIO W JIi€ IPUCKOPEHHSI BiALIEHTPOBHUX CHJT IHEPII:

Puc. 2. Cxema BU3Ha4YeHHs CHJI I Yac 3aXonieHHs 0y1b0H JIOKEUKOI0
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. 2
J=wy=vwy=wy 4)
Iie v -JIiHIHa BHUIKICTh pyXy TOYKH 1. B pesynpraTi B Toumi 1 mie BiAEeHTPOBHI THCK:
2.2 2
wy %
F=p =p= (5)
Y 2 2

3 iHmoro OOKy, B CHCTEMi KOOPOMHAT >KOPCTKO TOB'S3aHOI 3 JIOXKEUKOIO, BiAOYBAa€THCS TajbMyBaHHS
MIOTOKY, III0 HAbirae Ta Mae MBUAKICTB V. V =wy

B pesynbrarti B Toulli 1 BUHUKA€E JOAATKOBUHA JMHAMIYHUHN THCK.

IIpu pyci noxeukun BigOyBaeThCs 3MiHAa AK BENMYMHU MaWgaHyuKa S;, Tak 1 Kyta f. MakcmumanpHa
BenmumnHa (Peiop)Z 6yne nipu h;=r; Ta f=0. |71 BUKOHAHHA XX YMOB HEOOXITHO 3a4aTUCS ITapaMeTPaMH JIOKEIKH
Ta BEIMYMHOIO HACIHHEBOTO MaTepiaiy.

[puitmMemMo npuIymeHHs, Mo 0yi1b0a PO3TalIOBYETHCSI CHMETPUYHO II0JIO0 JIOKEUKU. YMOBA PIBHOBArH CHII
y370BX BEPTUKAJIBHOT OCi Z:

P,+P, =G (6)

iop
Buznauaemo )IaHi CHJIN:

4
G=prg

4 1
P, =pg§7zr23 —gpgﬂ'hlz(3l"2 —h)

Pei()p = prﬂ'l"zz (7)
,_ 1 | Pr
vi==g|—(3r,—h)-4r,(1 - 8
=38 rzz( s —hy ) —4ny( p) )

BukopucroBytoun 1eit BHpa3, ciill BpaxoBYBaTH, IO JIOXKEYKA, PYXarO4yHCh 1O BIJTBHOI IOBEPXHI,
MOBEpTaEThCs Ha Aesikuit KyT . ToMy momnepeHiil Bupa3 npaBUibHIIIE 3aIMCATH Y BUTIISI

)

Bmmue paxpiycy Oyns0u Ha IIBUAKICTE PyXy JIOKEUKH TOKa3aHUI Ha rpadiky.

0.7
0.6
0.5

0.4

IIIBHAKICTE PYXY . M/C
=]
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0.1
0

0.015 0.025 0.035 0.045 0.055 0,065

Paniyc Oy ne0H, M
Puc. 3. I'padix mBHAKOCTI PyXy J10:KeYKH B 3aJIeKHOCTI BiJl po3Mipy 0y 1601

Ha rpadixy Bumno, mo pamiyc Oynb0M Ta IBHAKICTH PYXy MAalOTh KBaJpaTHYHY 3aJIeKHICTh, TOOTO 31
30UTBIICHHAM pajiyca Oyias0u, 301IBIIy€THCS MIBUAKICTD pyXy OyiIs0M P B3a€MOII 3 JTOKEUIKOIO.

TakuM YHMHOM, HaMH BH3HAYEHO INBHAKICTD PYXy JOXKEUKH TPAaHCIOPTEpa, MpH fAKiiH BigOyBaeThCs
3aXOIUICHHS Ta MepeMilleHHs OyIbp0H.

BHCHOBKH 3 JaHOT0 AOCTIIZKEHHS | IePCNEKTHBH NMOJANBINNX PO3BIIOK Y JTaHOMY HANPAMI
Bu3HaueHo MIBUAKICT PyXY JIOKEUKH TPAHCIIOPTEPA, MPH SIKiH BiJOYBA€ThCS 3aXOIICHHS Ta MEPEMilIeHHS
Oynb0u, BEJIMUMHY PE3yJIbTYIOUOI BiILIEHTPOBOI CHIIM, IIPU sIKid Oyibp0a HalIiiiHO (IKCYETHCS B JIOKEUIl BUXOSYN
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Ha BEPXHIO TOYKY. BCTaHOBIIEHO yac MOBHOTO CIIOPOXKHEHHS JIOXKEUKH IPH 33IaHUX MapaMeTpax IIBHIKOCTI pyXy
TpaHCIIOPTEPa, PO3MIpiB JIOKEUKH, AiaMeTpa OTBOPIB, ycepeHEHOTO AiameTrpa Oyib0 Ta KoedilieHTa BUTPATH.
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