TEXHWUKA A9 PACTEHUEBOACTBA MACHINERY FOR PLANT GROWING w

YAK. 631.358.442.001.5 ()52 DOI 10.22314/2073-7599-2020-14-3-15-19

O6o0cHOBaHMeE NapamMeTpoB peLleTyaToro pbixXauTens Konartesnss MOPKOBU
B ycnoBusax Pecny6numku Y36ekuctaH

Pycram Hypuaaunosuy Hopuaes', Papman Xymmypojgosuu Yopmanoues',
KaHUJaT TEXHUYECKHUX HAYK, JOLCHT; Hay4YHBIH COTPYIHUK

Jlaspon Pycramosuu Hopuaes®,

TOKTOP TEXHUUECKHX HayK, pyKOBOAUTEIH Ta00paTOpHHy,

e-mail: davron_1983k@mail.ru;

"Kapmmuckuii nmxenepHo-skoHOMIuecknii wacTTyT (KUDN), r. Kapim, Pecry6iinka Y36eKucTaH:;
b b 9
2Haquo—1/1ccneﬂonaTem,c1<1/1171 WHCTUTYT MEXaHHU3aI[UHU CENIbCKOTO XO35UCTBA, I. AHrn0Ib, Peciybnuka Y30ekucran

Pedepar. Iloxazany, uto Bo BpeMst yOOPKM MOPKOBH KOMATENIIMH U3-32 U3MEHUMBOCTH (PU3UKO-MEXAaHHUECKUX CBOMCTB IOUBBI
00pa3yIoTcsl IPOYHBIC TOYBEHHBIE KOMKH, KOTOPBIC IUIOXO OTACIAIOTCS OT KOPHEIUIONOB U OCIOXKHSIOT TEXHOJOTHIECKUN TIPO-
Iecc cemaparyy, 9T0 MPUBOAHUT K Teperpyske MamuH. PazpaboTany pemreTdarsiii peIXIALMN paboduii opraH, yTydIIalomui
CcemapHpyIoIe CIocoOHOCTH 3neBatopa konarens. (Lens uccredosanus) O60CHOBATH MapaMeTPBI PEIIETIATOTO PHIXIHTENS KO-
TaTens MOPKOBH, KOTOPHIA 00eCIednBaeT HHTCHCHBHOE Pa3phIXJICHHE MOYBH M YBEIMUMBACT MONHOTY CEMapaluy IpuMecei
IpY MUHUMAJIbHOM TIOBPEXKACHUY KOPHEIUION0B. (Mamepuanst u memoost) MccnenoBany reoMeTpHuecKue, KHHEMAaTHIECKUE Ma-
PaMeTpBI PEIIeTYATOr0 PHIXJIMTENS KomaTels MOpKoBH. V3yunB (u3nKo-MEXaHMIECKHE CBOHCTBA TPSIKH MOPKOBH, TEOpETHUYE-
CKH 000CHOBAJIM KOHCTPYKTHBHBIE NApaMeTPhl MEXaHM3Ma U ero0 KHHeMaTH4eckue mokasarenn. (Pesyivmamsl u o0cyxcoenue)
YCTaHOBUIH, 9TO IIPU B3aMMOCHCTBHH PEIIETYATOr0 PHIXJIUTEIS C OYBEHHBIMH IIACTAMH Ha 3IIEBATOPE MIPOUCXOUT paspyLiIe-
HU€ TIOYBEHHEIX KOMKOB, Pa3phIXJICHIE TIOYBHI [P CIEAYIOMIX MapaMeTpax: paanyc PEIXIHTEN — He Ooree 9,5 caHTIMeTpa, BBI-
COTa PacmoyoXeHus Bana — 20 CaHTUMETPOB, HOTPYKEHHAS YaCTh JIOMACTH PHIXJIMTENS — 6 CAHTHMETPOB, ITMPUHA PELIETYATOr0
phIxiTens — 47 caHTUMETpPOB. (Bbi00bl) BBIABUIN, YTO peNIeTyaThie PHIXJIUTENH CIOCOOCTBYIOT HHTCHCHBHOMY CETapyupoBa-
HUIO MIOYBEHHOTO I1acTa 0e3 MOBPEeXACHUS U 0TePh KOPHEILIOA0B MOPKOBY. Jl0Ka3aly, 4TO OKPYXKHAs CKOPOCTb PELIeTYaToro
PBIXJIUTENS IOJDKHA OBITH He Oolee 2,5 MeTpa B CEKYH/LY, KWHEMATHYECKUH PEXUM CPeNCTBA HHTEHCU(HMKAINY cenaparuu — 2,5,
pazauyc peIxiuTens — He bonee 9,5 caHTHMeTpA.

KiroueBble ciioBa: Komarelb MOPKOBH, CeNaparys MOYBEHHBIX KOMKOB, PeIleTUaThli PHIXIHTENb, KITYOHEHOCHBIH ITacT, MOp-
KOBDb, KHHEMaTHUECKIH PEKHM.
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Abstract. The authors showed that during carrot harvesting by diggers, strong soil lumps were formed that were poorly separated
from root crops and complicated the separation process, which leaded to machines overloading, due to the variability of the physical
and mechanical soil properties. A lattice loosening working body was developed that improved the digger elevator separating
ability. (Research purpose) To substantiate lattice ripper parameters of the carrot digger, which provides intensive loosening of the
soil and thereby increases the impurities separation completeness with minimal root crops damage. (Materials and methods) The
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authors researched geometric, kinematic parameters of lattice ripper of the carrot digger. They theoretically substantiated the design
parameters of the mechanism and its kinematic parameters after they studied the physicomechanical properties of the carrot bed.
(Results and discussion) The authors found that during the interaction of the lattice ripper with soil layers on the elevator, soil lumps
were destroyed, the soil was loosened with the following parameters: the ripper radius was not more than 9.5 centimeters, the height
of the shaft was 20 centimeters, the blade submerged part was 6 centimeters, the width of the lattice ripper was 47 centimeters.
(Conclusions) It was revealed that lattice ripper promoted intensive separation of the soil layer without damage and loss of carrot root
crops. The authors proved that the peripheral speed of the lattice ripper should be no more than 2.5 meters per second, the kinematic
mode of the separation intensification means should be 2.5, and the radius of the ripper should be no more than 9.5 centimeters.
Keywords: carrot digger, soil lump separation, lattice ripper, tuberous layer, carrot, kinematic mode.

B For citation: Norchaev R.N., Norchaev D.R., Chorshanbiev R.Kh. Obosnovanie parametrov reshetchatogo rykhlitelya
kopatelya morkovi v uslovioyakh Respubliki Uzbekistan [Substantiation of the lattice ripper parameters of the carrot
digger in conditions of the Republic of Uzbekistan]. Sel'skokhozyaystvennye mashiny i tekhnologii. 2020. Vol. 14.
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Pecrry6nuke Y30eKHUCTaH MOPKOBB BEIPAIIUBAIOT

TJIaBHBIM 00pa30M Ha OrOpOAax, MPHyCcaaeOHbBIX

y4acTKax, B MEIKUX (pepmepckux xo3siicTax. Ee
MIPOU3BOJCTBO B XO3UCTBAX OTIMYAETCS BEBICOKMMHU 3a-
TpaTaMu py4yHoro Tpyaa. CyIecTBYOIHEe TEXHOJIOTUH
BO3JICTIBIBAHHS M YOOPKH MOPKOBH TaK>Ke CBSI3aHEI C 00JTb-
IIMMH MaTepHaJbHBIMU U TPYIOBBIMU 3aTpaTaMH, HECO-
OJIFOJIEHHEM arpOTEXHIUYECKUX CPOKOB MTPOBENICHUS pa-
oor [1].

[Tpu y6opke MOPKOBH B OCHOBHOM MTPUMEHSIOT CaMO-
JICJTBHBIC KOTIA4H, KOTOPBIE He 00eCIIeYMBal0T HE0OX0 -
MOT0 KauecTBa paboThl. A 3apy0OeiHble KONaTEeIH MOp-
KOBH CJIMIIIKOM SHEPro- 1 MetajuioeMkue. K Tomy sxe Bo3-
HUKAIOT IIPOOJIEMBI IPU arperaTUpOBAHUH C IIPOIAIIHEI-
MU TPAKTOPaMH XJIOMKOBOAYECKOTO KOMILIEKCA, TOCKOb-
KY HeT clielHalibHbIX TpakTopoB. [Ipouecc cenapaiuu B
CYHIECTBYIOIINX KOMATEIAX MOPKOBH MPOTEKAET YIOB-
JIETBOPUTENIBHO TOJIBKO Ha JIETKUX U CPEHUX IIOYBAX C
HOPMAaJIbHOMH BIIAXXHOCTBIO. [1pu yOOpKe Ha TSXKEINbIX MO-
YBaX, 0COOEHHO C MOBBIIIIEHHON I TOHMKEHHOM BIaX-
HOCTBIO, CEITapupyIolre opraHbl paboTarT Hedhdek-
THUBHO.

KoucTpykius komarenei ¢ mpy TKOBBIMH 3JI€BATOPA-
MU CTAaHOBUTCS IPUYMHON BO3pACTAIOLINX TOTEPh U MO-
BpeXJieHni KopHer1onoB. K cyliecTBeHHBIM HeJoCTaT-
KaM CEpUHHBIX IPYTKOBBIX 3JI€BATOPOB OTHOCUTCS TO,
YTO OHU 3HAYUTENHHO TEPSIOT CEMapUPYIOUIYIO CIIOCO0-
HOCTb KaK IPU MMOHM)KEHHOM BJIAXXHOCTH MOYBbI — U3-3a
0OJIBIIOTO CONepKaHUS TOYBEHHBIX KOMKOB B BOPOXE,
TaK Y NPYU IOBBIIIEHHOM COAECPXaHUHU BJlard, Korna Ha-
JUTIaHHUE MTOYBbI HAa IPYTKHU MPAaKTUYECKH CBOIUT K HYJIIO
MIPOCBETHI MEXAY HUMH [2, 3].

Cemapupymomyro crnocoOHOCTh OOBITHHCTBA Pabo-
YUX OpraHOB yJNy4IIal0T, yCTaHABINBAs OOJIbIIE dJIeBa-
TopoB. Ho oHM He Bcerma o0ecednBaloT MOIHYIO cena-
panuio 6e3 MOBPEXKACHUS 3HAUUTEIBHOI O KOJIMYECTBA
KJIyOHEH UJIM KOPHEIJIoA0B [4].

B 3710i1 cBsI31 Ba)KHO HOBBICUTE d(PPEKTUBHOCTH CEII-
palyy MOYBEHHOM MacChl 2JIEBATOPOM KOTIaTe s PU Hau-
MEHBIIUX MMOTEPAX 1 ITOBPEKACHUAX KITyOHEH MOPKOBH.
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LIEne nccnenoBAHNS — 000CHOBATH HTApaMeTphI pe-
IIETYaTOT0 PEIXJINTENS KOIaTeIst MOPKOBH, KOTOPHIH 00e-
CIe4YMBaeT paBHOMEPHOE pacIpeieeHe BOpoxa I1o IIU-
pHHE 371eBaTOpa ¥ TEM CaMbIM YBEITHYHBAET MOJHOTY Ce-
Hapanuy npuMeceil npu MUHUMAaJIbHOM IOBPEX ACHUU
KOPHEILIOJIOB.

MATEPMANBI M METOAI. 1151 peLiieH s BBIIICYKa3aH-
HBIX TPOOJIEM MBI IIPEIOK I SHEProcOeperaroniuii Ko-
raTenb MOPKOBH C YCOBEPIICHCTBOBAaHHBIM 3JIEBATOPOM

(puc. I).
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Puc. 1. Koncmpykmugnas cxema xonamens MopKosu

1 — nookanvieaowue nemexu, 2 — pewemyamolii puIXIUMensb,;
3 — ocHosHOU aneeamop, 4 — KackaoHwlll sneeamop, 5 — Koneca;
6 — Hanpagumenu; 7 — peuiemuamole 2acumenu

Fig. 1. Structural diagram of a carrot digger

1 — digging plowshares; 2 — lattice ripper; 3 — main elevator; 4—
cascade elevator; 5 — wheels; 6 — guides; 7 — lattice absorbers

Jlemexu cOCTOSIT U3 JABYX OCHOBHBIX U OTHOI'O TpOME-
>)kyTouHoro. [IpukpensyieHHble K paMe pelieTyarble
PBIXJIUTENHN U3TOTOBJIEHBI U3 IPYTKOB IMaMETPOM 12 MM
W IIOKPBITHI pe3uHOM. Ha mpyTkax aneBatopa ycTaHOBJIE-
HBI I0IIEPEYHBIE IUIAHKH, U3TOTOBJICHHBIE U3 METaJIH-
YECKOI'0 JIUCTA TOJIIIMHON 3 MM U OKPBITHIE PE3UHOM.
lacutens cOCTOUT M3 IBYX YaCTEH, JKECTKO 3a(UKCHPO-
BAaHHBIX IO/ YIJIOM K paMe€. OH BBIIIOJIHEH B BUJC pCIICT-
KU, TOKPBITON PE3UHOM.
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PE3YNLTATbI M OBCYXXAEHME. Paguyc pemeTyaToro
PBIXJIMTENS R, ONPENENSAIOT U3 YCI0BUS MAKCUMAJILHOIO
PHIXJICHUS B OTJCNICHHSI YaCTH ITacTa BOPOXa C JOIACTs-
MH PBIXJIUTENS C YUETOM Pajuyca Baja pPhIXJIHTENS 7y,
TOJIITMHBI IOYBEHHOTO BOPOXa /1,  MAKCUMAaJIEHOH BBI-
COTBI PAaCIOJIOKEHH I MOPKOBH /1, IpH 37eBaTope [5]:

Ry<h,—hy,+r, M

rae R, — paauyc peleTyaToro peIXJIUTeNs, M;

7, — pamuyc Baa, M;

h, — TONIIMHA TIOYBEHHOTO TIACTA, M;

h, — MaKcHMaJbHas BHICOTA PACIIONIOKEHU I MOPKOBH
[IPY 3JIEBATOPE, M.

[oncraBus B (1) onpeeeHHbBIC IKCIIEPUMEHTAIEHBIM
myTeM 3HadeHus h, = 16 cMm, A, = 8 cM U mpuHUMAS
r,=1,5cM, momydnm, 9to R, < 9,5 cm.

Jluis onpezesieHus pajnyca peleTyaToro phIxjanuTe-
1 IpoBesieM och Ox Tak, 9YTOOBI HAIPABICHUE OCH CO-
BIIAJIAJI0 C HAMIPABJIICHUEM JIBHIKSHUS ITOJIOTHA 3JIEBATO-
pa KomaTeJsi MOpKoBH (puc. 2).

Y;

0;

X

Puc. 2. Cxema x onpedenenuro 8bicomvl YCMAaHO8KU NPUBOOHO20
6410 pewemuamozo polXiumeist

Fig. 2. Scheme for determining the installation height of the drive
shaft of the lattice ripper

Paccmotpum aBrskeHne TOYKU M KOHIIA pelreT4aTo-
TO PBIXJINTENA PaAHyCOM R,,, OTHOCHTEIBHO IIACTA IO-
YBEI BBICOTOM /1, TOCTYTAIOIIETO Ha 3JIEBATOP, IIPH yC-
JIOBUH, YTO BaJl pacrojokKeH Ha BbicoTe H, Haj nuHuEH
MOJIOTHA DJIeBaTOpa!

H, >h, + R”(V‘”” +V3)—(h”" iaz j

()]
v, 2
rae V,, — IocTynaTeabHasi CKOPOCTh arperaTa, M/c;
V, — cKopoCTb dIeBaTopa, M/c;
V,— OKpyKHas CKOPOCTb PEIETYATOr 0 PHIXIUTENS, M/C.
W3 npoBeneHHbIX UCClIeIOBAaHUN KUHEMAaTUYECKU U
PEXHUM PEHIETYATOTO PHIXIUTEIS OMPEACISIETCS CIemy-

FOIMM BBIpakeHueM [6-9]:

V
A, =—L-=25, 3)

P

azp
rac /lp — KUHEMaTHYECKU I PEKUM peHICTYATOIO PHIXJIU-

TCIIA.
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CygeroMm V,,, = 1,0 M/c mOTydHM, 4TO OKPYIKHAasI CKO-
POCTB PEMIETYATOrO PhIXAuTENsS V), = 2,5 m/c.

[ToxctaBuB B (2) onpeieneHHbIe SKCIIEPUMEHTAIBHBIM
nyTeM 3HaueHus V,, = 1,0 m/c, V, = 1,2 M/c u npuHuIMas
R,=0,095 M, V,=2,5wm/cu h,= 0,16 M, Hosry4n™, 4TO
H,>0,20 m [10-14].

VYuuThiBas 3HaUCHUS BBICOTHI H, PacIiooxKEeHUsI Ba-
JIa PeHIeTYaTOro PHIXIUTENS U TOJIIINHBI TOYBEHHOTO
macra /4, orpeaensieM NorpyKeHHYI0 4acTh JIONacTu
PBIXJITHTENS K BOPOXY:

R, V., +Vo)_(h.‘,2+nJ , @)

T/ie 7, — IOTPYXKEeHHAas 4acTh JIOMACTH PHIXJIUTENS K BO-
pOXYy, M.

INoncTaBus B (4) onpeneneHuble 3HaUeHUS V,,=1,0M/c,
V,=1,2 m/c n npunnmas R,=0,095 m, 4,=0,08 m, V,=2,5m/c
u r,=0,015 M, momyunm, arto r,=0,06 m.

B skcniepuMeHTanbHBIX UCCIeN0BaHUAX OBLIN OIpe-
JICTICHBI TEOMETPUYECKHE TTapaMeTphl B GOpPMBI BOpOXa
pH diieBaTope. Bopox mpu aneBaTope nMeeT Tparneneu-
JanbHYI0 (GOopMYy € yriioM oTkoca ¢,=60°, mupuHa Bep-
muHbl B,=0,4 M.

[IvpuHy pemer4aToro pelXJuTens B, BRIOUparoT uc-
XOJIs1 U3 IUPUHBI BEPIIUHBI B, ¥ yTIia 0TKOCA ¢, BOPOXa
TIPH BJIeBaTopE:

r=R,- v

P

R\, +V, h, +
B, 2B +2 Rp—[ ”(V” )— f”zr“ cigp,> )

)4
rae B, — IUpUHA PEIETYaTOr0 PhIXIUTEIS, M;

B, — mupuHa BEpIIUHEIL, M.

IToncTaBus B (5) BRIILENIPUBEICHHBIE 3HaUeHHA B, R),,
Varps Vos Vi By 1 75, IOITyunM, uTO B, > 0,47 M.

CoracHo (5) mpuHIMAaeM IMHAPHHY PEHIETYATOTO PhIX-
nurens B, = 0,48 m.

3a HEKOTOPBIN TPOMEKYTOK BpEMEHHU KOIaTeIh MOpP-
KOBH IIPOJIBUHETCSI BIIEPEI CO CKOPOCTEIO V Ha paccTos-
Hue KK, = V.. Touka K koHI1a OapabaHa pemeTdaToro
PBIXJIATEN S, BPAIIAIOIMIET0Cs C TOCTOSIHHOM YTIIOBOM CKO-
POCTBIO ), 38 BpeMsl { IepeiIeT B osoxeHue K, IoBep-
HYBIINCh HA YTOII € = .

VYyursiBas, uyto OKy= H,= R, + h,,, TOTy4uM ypaBHe-
HUS IBUIKCHUSI TOYKU B KOOPIUHATHON opme:

Xy =V,, t—R, cosm,t

{YM =R,+h,—R, sin(a),,t)" (6)
rne t — Bpems, C.

ponuddepenunporar ypaBHenus (6) Mo BpeMEHH,
MOJTYYUM yPaBHEHHS COCTABIISIONINX a0COTIOTHOM CKO-
poctu:

dx

V.= = =V,,~R,0,cosm,t; 7
d .

v, =;J;=RP sinw, 7. ®)

AOBCOIIOTHYIO CKOPOCTb JBIKEHUS JII000H TOUKH JI0-
MaCTH MOXKHO HAWTH U3 BBIPAKEHHS:
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Ve =\V2+V2 = V2, -2R, 0,

azp pp" ap (9)

. 2 2
sinw, t + Rpa)p s

[R,, V., + Va)_(h,u v 4)

. R : v, 2
TI€ sinw,t = "R — = 2

P P

Orcrofa Beipaxkenue (9) mpuMeT BU:

V. = \/ V2 - Z”P 2R, (v, +V,)-V, (h,+r,)]+ R . (10)
P

Ioncrasum B (10) onpenenenHsie 3HaueHns V., = 1,0 M/c,
V,=1,2 m/c [15-20].

MACHINERY FOR PLANT GROWING

Ipumem R, = 0,095 M, V,,=2,5 m/c u 1,=0,16 M.

B utore nomyuum, uto V. = 2,3 m/c.

BbiBOAbI. PemieTuaTbie ppIXIMTENN CIIOCOOCTBYIOT HH-
TEHCUBHOMY CETIaprpOBAHIIO TIOYBEHHOTO TJIACTa 0€3 10~
BPEKJICHUS U TTOTEPh KOPHETUIONO0B MOpKOBH. Onipeneinu-
JIY pallMOHAJIbHBIE MTAPAMETPHI, TOBBIIAOIIIE CeapaIiiio
ITOYBBI KOIATEIEM MOPKOBH: paIlyC PEIIEYATOrO PHIXJIH-
tens — 0,095 M, BeicoTa pacnonoxenus Bana— 20 cM, 1mo-
I'py’KeHHas 4aCTh JIONACTHU PHIXJIUTENS — 6 CM, IIHPHUHA pe-
[IeTYATOr0 PRIXIUTENS — 47 cM, OKpy KHasi CKOPOCTh pe-
HIETYATOTO PHIXJIUTENSA — 2,5 M/C, KHHEMATHUECKU I PeIKUM
CpeAcTBa HHTEHCU(PUKAIIMY cerapanuu — 2,5, abCoMoTHAs
CKOPOCTH JIBMKEHHUS JTFOOO0M TOUKHM JIOTACTH — 2,3 M/C.

BUBMOrPA®UYECKMIA CNINCOK

1. Hopuaes /1., Hopuae P. KopuexnyOnexonarens / Espo-
azuamckuii coio3 yuenvix. 2019. N4(61). C. 55-57.

2.Zhongcai W., Hongwen L., Yijin M., Chuanzhu S., XueqiangL.,
Wenzheng L., Guoliang S. Experiment and analysis of pota-
to-soil separation based on impact recording technology. Inter-
national Journal of Agriculture and Biology. 2019. N5(12). 71-80.

3.LuG.Y., Shang S.Q., Wang D.W., Li J.D., Han W.P., He X.N.
Study on lacy components of carrot harvester. Journal of
Agricultural Mechanization Research. 2016. N2. 119-122.

4. Pramod Reddy A., Moses S.C., Aalam R.N. Performance
Evaluation of Adjustable Elevator for Tractor Drawn Potato Dig-
ger. International Journal of Current Microbiology and Applied
Sciences. 2018. N7(11). 1502-1513.

5. Petersen T., Hampf H. Einsatz einer pneumatischen Trennan-
lage in der Annahmestrecke des Kartoffellagerhaus Broderstorf.
Agrartechnik. 1984. N7(34). 314-316.

6. Jlucronan I'E., [lemunos I'K., 3oH0B B./]. u nip. Cenbcko-
XO35MICTBEHHBIE I METMOPATHBHbIC MAITMHBL. M.: Arponpomus-
nat. 1986. 688 c.

7. Anakun B.M., Hukutun I'C. Pe3ynbraTsl uccienoBanuit
TEXHOJNOTHIECKOT0 Iporiecca kaprodenekonarens / Cenvcko-
xo3aticmeenHvle Mawunbl u mexunonozuu. 2018. N5. C. 14-19.

8. Huxutun I'C., Anaxun B.M., [Tnaxo C.A. Onpenenenue
paIMOHAIBHOM CKOPOCTH BPAIECHHUS pabOUMX OPraHOB HHTEH-
CUBHOI1 30HBI CEIIapaIny POTALIMOHHOTO KapToenekonares //
Aepapuuiti nayunsiii scypuan. 2019. N6. C. 96-100.

9. Mukesh Jain, Vijaya Rani, Anil Kumar. Design and Devel-
opment of Tractor Operated Carrot Digger. Agricultural mech-
anization in Asia, Africa and Latin America. 2018. N3(49). 79-85.

10. Ahmed M. O., Abd El-Wahab M.K., Tawfik M.A., Was-
fyK.1. Evaluating of a prototype machine for carrot crop har-
vesting suitable for small holdings. Zagazig Journal of Agricul-
tural Research. 2018. N1(45). 213-226.

11. Sibirev A.V., Aksenov A.G., Mosyakov M.A. Experimen-
tal Laboratory Research of Separation Intensity of Onion Set
Heaps on Rod Elevator. Journal of Engineering and Applied Sci-
ences. 2018. N23. 10086-10091.

12. Cubupés A.B., Akcenos A.I', MocsixoB M.A. Pe3ynbrarsl
IKCTIEPUMEHTAIBHBIX HCCIICNIOBAHHUH CeMapaliy BOPOXa JyKa-
CeBKa Ha IPYTKOBOM 3JIEBATOPE C ACHMMETPHIHO YCTAHOBIICH-

CE/IbCKOXO3AMCTBEHHBIE MALWHbI 1 TEXHONOTMA  Tom 14+ N3 + 2020

HBIMU BeTpsixuBarelnsiMu // Engineering Technologies and Sys-
tems. 2019. N1. C. 91-108.

13. Dorokhov A.S., Sibirev A.V., Aksenov A.G. Results of lab-
oratory investigations of soil screening ability of a chain digger
with asymmetric vibrator arrangement. INMATEH — Agricul-
tural Engineering. 2019. N1(57). 9-18.

14. Dorokhov A.S., Aksenov A.G., Sibirev A.V. Methodolog-
ical justification of dynamic systems model construction by ar-
tificial neural networks. INMATEH — Agricultural Engineering.
2019. N2(58). 63-75.

15. Sibirev A.V., Aksenov A.G., Dorokhov A.S., Ponoma-
rev A.G. Comparative study of force action of harvester work
tools on potato tubers. CAAS agricultural engineering journal.
2019. N3(55). 85-90.

16. Hopoxos A.C., Cubupés A.B., AkceHos A.T. Pesynbrats
TIOJICBBIX MCCIIEIOBAHUH Cemapanny BOpoxa JTyKa-ceBKa Ha
HIPYTKOBOM 3JIEBATOPE C ACUMMETPHYHO YCTAHOBJICHHBIMHU
BeTpsxuBarensmu // Engineering Technologies and Systems.
2020. N1(30). C. 133-149.

17. Dorokhov A.S., Sibirev A.V., Aksenov A.G., Sazonov N.V.
Justification of design and technological parameters of the on-
ion harvester bed-shaping roller spiral drum. INMATEH — Ag-
ricultural Engineering. 2020. N1. 107-114.

18. Dorokhov, A.S. Laboratory-field research results for onion
cleaning / A.S. Dorokhov, AV. Sibirev, A.G. Aksenov, M.A.
Mosyakov // INMATEH — Agricultural Engineering. — 2020. —
Ne2. (57).—pp. 41 - 48.

19. M. Tauseef Asghar, Abdul Ghafoor, Anjum Munir, Mu-
hammad Igbal, Manzoor Ahmad. Design modification and field
testing of groundnut digger. Asian Journal of Science and Tech-
nology. 2014. Vol. 5. 389-394.

20. Natenadze N. The design and theoretical justification of a
vibratory digger shovel. Scientific technical union of mechani-
cal engineering Bulgarian association of mechanization in ag-
riculture. 2016. Vol. 5. 9-12.

AGRICULTURAL MACHINERY AND TECHNOLOGIES « Volume 14 «N3 + 2020



TEXHWUKA ANg PACTEHUEBOACTBA

MACHINERY FOR PLANT GROWING

REFERENCES

1. Norchaev D., Norchaev R. Korneklubnekopatel' [Roots tu-
bers digger|. Evroaziatskiy soyuz uchenykh. 2019. N4(61). 55-57
(In Russian).

2.Zhongcai W., Hongwen L., Yijin M., Chuanzhu S., XueqiangL.,
Wenzheng L., Guoliang S. Experiment and analysis of pota-
to-soil separation based on impact recording technology. Inter-
national Journal of Agriculture and Biology. 2019. N5(12). 71-80.

3.LuG.Y., Shang S.Q., Wang D.W., LiJ.D., Han W.P,, He X.N.
Study on lacy components of carrot harvester. Journal of Agri-
cultural Mechanization Research. 2016. N2. 119-122 (In En-
glish).

4. Pramod Reddy A., Moses S.C., Aalam R.N. Performance
Evaluation of Adjustable Elevator for Tractor Drawn Potato Dig-
ger. International Journal of Current Microbiology and Applied
Sciences. 2018. N7(11). 1502-1513 (In English).

5. Petersen T., Hampf H. Einsatz einer pneumatischen Tren-
nanlage in der Annahmestrecke des Kartoffellagerhaus Brod-
erstorf. Agrartechnik. 1984. N7(34). 314-316 (In English).

6. Listopad G.E., Demidov G.K., Zonov B.D. i dr. Sel'skok-
hozyaystvennye i meliorativnye mashiny [Agricultural and rec-
lamation machines]. Moscow: Agropromizdat. 1986. 688 (In
Russian).

7. Alakin V.M., Nikitin G.S. Rezul'taty issledovaniy tekhno-
logicheskogo protsessa kartofelekopatelya [ The research results
of the technological process of a potato digger]. Sel'skokhozyay-
stvennye mashiny i tekhnologii. 2018. N5. 14-19 (In Russian).

8. Nikitin G.S., Alakin V.M., Plakhov S.A. Opredelenie rat-
sional'noy skorosti vrashcheniya rabochikh organov intensiv-
noy zony separatsii rotatsionnogo kartofelekopatelya [ Determi-
nation of the rational rotation speed of the working bodies of the
intensive separation zone of a rotary potato digger]. Agrarnyy
nauchnyy zhurnal. 2019. N6. 96-100 (In Russian).

9. Mukesh Jain, Vijaya Rani, Anil Kumar. Design and Devel-
opment of Tractor Operated Carrot Digger. Agricultural mech-
anization in Asia, Africa and Latin America.2018. N3(49). 79-85
(In English).

10. Ahmed M. O., Abd EI-Wahab M K., Tawfik M.A., Was-
fyK.I. Evaluating of a prototype machine for carrot crop har-
vesting suitable for small holdings. Zagazig Journal of Agricul-
tural Research. 2018. N1(45). 213-226 (In English).

11. Sibirev A.V., Aksenov A.G., Mosyakov M.A. Experimen-
tal Laboratory Research of Separation Intensity of Onion Set
Heaps on Rod Elevator. Journal of Engineering and Applied Sci-

Kon¢uukTt unTepecoB. ABTOpPHI 3afiBJISIOT 00 OTCYTCTBUH
KOH(JIMKTA HHTEPECoB.

Crartbs noctynuiaa B peaaxkunio 05.06.2020
The paper was submitted
to the Editorial Office on 05.06.2020

CENIbCKOXO3AMCTBERHBIE MALIMHbI 1A TEXHONOTMMA + Tom 14 N3 + 2020

ences. 2018. N23. 10086-10091.

12. Sibirev AV., Aksenov A.G., Mosyakov M.A. Rezul'taty
eksperimental'nykh issledovaniy separatsii vorokha luka-sevka
na prutkovom elevatore s asimmetrichno ustanovlennymi
vstryakhivatelyami [Results of experimental studies of separa-
tion of a pile of onions-sevka on a bar Elevator with asymmet-
rically installed shakers]. Engineering Technologies and Sys-
tems. 2019. N1. 91-108 (In Russian).

13. Dorokhov A.S., Sibirev A.V., Aksenov A.G. Results of lab-
oratory investigations of soil screening ability of a chain digger
with asymmetric vibrator arrangement. INMATEH — Agricul-
tural Engineering. 2019. N1(57). 9-18.

14. Dorokhov A.S., Aksenov A.G., Sibirev A.V. Methodolog-
ical justification of dynamic systems model construction by ar-
tificial neural networks. INMATEH — Agricultural Engineering.
2019. N2(58). 63-75.

15. Sibirev A.V., Aksenov A.G., Dorokhov A.S., Ponoma-
rev A.G. Comparative study of force action of harvester work
tools on potato tubers. CAAS agricultural engineering journal.
2019. N3(55). 85-90.

16. Dorokhov A.S., Sibirev A.V., Aksenov A.G. Rezul'taty
polevykh issledovaniy separatsii vorokha luka-sevka na prut-
kovom elevatore s asimmetrichno ustanovlennymi vstryakhi-
vatelyami [Results of field studies of separation of a pile of on-
ions-sevka on a bar Elevator with asymmetrically installed shak-
ers]. Engineering Technologies and Systems. 2020. N1(30).
133-149 (In Russian).

17. Dorokhov A.S., Sibirev A.V., Aksenov A.G., Sazonov N.V.
Justification of design and technological parameters of the on-
ion harvester bed-shaping roller spiral drum. INMATEH — Ag-
ricultural Engineering. 2020. N1. 107-114.

18. Dorokhov, A.S. Laboratory-field research results for onion
cleaning / A.S. Dorokhov, A.V. Sibirev, A.G. Aksenov, M.A.
Mosyakov / INMATEH — Agricultural Engineering. — 2020. —
Ne2. (57). —pp. 41 — 48.

19. M. Tauseef Asghar, Abdul Ghafoor, Anjum Munir, Mu-
hammad Igbal, Manzoor Ahmad. Design modification and field
testing of groundnut digger. Asian Journal of Science and Tech-
nology. 2014. Vol. 5. 389-394.

20. Natenadze N. The design and theoretical justification of a
vibratory digger shovel. Scientific technical union of mechani-
cal engineering Bulgarian association of mechanization in ag-
riculture. 2016. Vol. 5. 9-12.

Conflict of interest. The authors declare no conflict of
interest.

CraTbs npuHaTa K nyoaukauuu 03.09.2020
The paper was accepted
for publication on 03.09.2020

AGRICULTURAL MACHINERY AND TECHNOLOGIES « Volume 14 «N3 + 2020



