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Annomayus. Mznanuwnap wyHu Kypcamaouxu, mynpoKHuHe u3uK-mexanux Xycycuamiapu
V3eapyeuanauu cababau cab3unu KoGIa2uyLaAp OUNAH UUSUWMUPULL 8AKMUOA KAMIMUK KeCaK-
Jap xocun 6y, unouzmMesaiapoan axcpaimail Koaiaou 8a NaKiaHul MexHOL02UK HCAPAEHUHU
mypaxkabrawmupaou. By sca mawunanapuune opmukua oxkianuwuea orud kenaou. Kosnazuy
91€86aAMOPUHUHE INAKIAUL KOOUTUAMUHU AXUULAUW MAKCAOUOA NAHHCAPATU TOMUAMKUY HOMIU
uwyy opeannu uwnad Yukoux. TaokuKkomuune Makcaou — mynpok ViOMUHUHE 91e8amop KeHeaueu
OYinab mene maKCUMIAHUWUHY MABMUHAAUOUSAH 84 UTOUSMEBANAPHU DH2 KAM 3APAPLA2an X010a
apanawmManlapHute myauk 1aKIaHUMUHY AXUULALOUeAH cad3U KOBNAUYHUHE NAHHCAPATU T0M-
wamxuyu napamemprapunu acociawoup. Cabzu Kosnazud nNaH#Capard OMUAMKUYUHUNHS 2€0-
Mempu 8a KUHeMamux napamempiapunu ypeanud suxoux. Cabsu nywumanapuHute Qusux-mexa-
HUK XYCYCUAMAAPUHU YP2AHUW HAMUNCACUOA MEXAHUSMHUNHZS KOHCIMPYKMUE napamempiapu 6a
VHUHZ KUHEMAMUK KYPCAMKUYIAPUHU HA3apULL Hcuxamoan acociaouxk. Ilanscapanu iomuamxuy
anesamopoazu Mynpox Kamiamu OUNaH y3apo mavCupianeanod, mynpok Kecakiapunune mati-
oananuwt xcapaénu 103 bepaou. TynpoxHune omwamuiumy 3ca Kyuuoazu napamempiap oyuuda
OYIUWU AHUKIAHOU: foMuamkuy paouycu — 9,5 cm 0an kamma smac, 8anHuHe dcourawumus 6a-
nanoaueu — 20 cm, roMuwamKuy nappasuHuHe 10KJ1aHean KUCMU — 6 cM, RAHMICApanu IMuamkuy
kenenueu — 47 cm. Ilandrcapanu iomumamxudiaprune cad3u uiousMe8ailapuHute WUKacmiaHuu
84 UYKOMUWLIAPCU3 MYAPOK KAMAAMUOAH UHMEHCUE pasuuoa 31aKianumuea époam bepuuiu
maokux smunou. Ilanxcapanu omMuwamkuyHURe AuIaHUwL mesnueu cexynouea 2,5 m 0an owmac-
JueU 3apypauci, ANAKIAHUWHU HCAOAITAWMUPUIUHUNE KUHEMAMUK pexcumu — 2,5, IoMuamxuy
paouycu ca 9,5 cm 0an owmacaueu Kepakiueu aHuKIaHou.

Kanum cyznap: cabsu xosenazuy, mynpok naiaxcacumu 31aK1Aul, NAHNCAPATU IOMUAMKUY,
aneeamop, cadbu, unrouzmesd, napamemp.

OBOCHOBAHMUE ITAPAMETPOB PABOYNX OPI'AHOB 2JIEBATOPA-
KOITATEJISI MOPKOBH B YCJIOBUSAX Y3BEKHCTAHA

YopmanOues Papman Xymmypogosuu,

CTapIIMi TpenoaBaTesb Kadeapbl

«MexaHu3anus U CEpBUC CEIBCKOI0 X035UCTBa»
KapmrHCcKoro MH:XeHEpHO-I)KOHOMUYECKOTO HHCTUTYTA

Annomauyusa. Hccrneooganus nokasvlearom, ymo u3-3a UsMeHYU8OCmMu Qu3uKko-mexanuye-
CKUX CBOUCME NOYBbl Npu YOOpKe MOPKOSU Konameaimu oopazyiomcs meepovle KOMKU, KO-
mopuvle 0CMaromcs HeOmOeIUMbIMU OM KIYOHel U VCIONCHAIOM MEXHON0SUYECKUU Npoyecc
npoceusanus, Ymo npusooum K nepecpyske mawun. Hamu pazpaboman pewiemuamuolii poixis-
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wull pabouuti opeam, yayumarnwuil cenapupyrwue cnocoonocmu sneeamopa-konamens. Lle-
JIbI0 UCCTIe008AHUS ABNAEMC A 000CHOBANHUE NAPAMEMPOS8 PEeUlemuamozo pulxaumens-Koname-
JI5l MOPKOBU, KOMOPbIU 0becneyugaem pagHoMepHoe pacnpeoeierue 80pca nouebl o wupuHe
anesamopa u yayuuidaem nojaHylo cenapayuio npumecell ¢ MUHUMATbHbIM HOBPeHCOeHUeM KOop-
Hen100086. buiiu ucciedosanvl ceomempuyeckue, KuHemMamuieckue napamempul peuemyamo-
20 puixaumensi-konamens Mopkosu. M3zyuue gusuxo-mexanuieckue c80UCmea epsaoKu MopKo-
8U, meopemuyecku 000CHOBANU KOHCMPYKMUBHbLE NAPAMEMPbl MEXAHUMA U €20 KUHeMAmU-
yeckue noxaszamenu. Ycmanosunu, umo npu 63aumoOetcmeul peulemuamozo pulxaumens ¢
NOYBEHHLIMU NJIACAMU HA J1e8amope NPOUCX0OUm paspyuieHue NOYBeHHbIX KOMKO8 U pas3-
PpbIXTIeHUe No46bl NpU CIeOYVIOWUX NAPAMempax: paouyc pvixiemens — ne 6onee 9,5 cm, evico-
ma eana — 20 cm, HacpyHceHHas yacms 1onacmu puixaumens — 6 CM, WUPUHA Peuemdamozo
poixaumensn — 47 cm. Yemanoseieno, umo pewiemyamoie pulXaumentt NOMo2am KOPHenio0am
MOPKOBU UHMEHCUBHO OMOENAMbCS OM C10s NOUEbL 6e3 nospedcoeHull u nomeps. Buiacnunocs,
Ymo CKOpOCMb 8PAUeHUs. PeUlemyamozo pulXaumens He 00IHCHA npegvluiams 2,5 m/c, KuHe-
MaAmu4ecKuil pexcum cpedcmea unmencugukayuu cenapayuu — 2,5, a paouyc pvixaumens He
ooadxcen npesviuams 9,5 cm.

Knioueswvie cnosa: konamenb MOPKOSU, cenapayus NOYEEHHbIX KOMKO8, peulemuamulii PblXau-
meib, 71e6amop, MOPKO8b, KOPHENI00bl, NApAMemp.

PROVIDING THE RATIONALE FOR PARAMETERS OF THE WORKING PARTS
OF THE CARROT DIGGER ELEVATOR, IN THE CONTEXT OF UZBEKISTAN

Chorshanbiev Ravshan Khushmurodovich,
Senior Lecturer of the Department

of Mechanization and Service of Agriculture,
Karshi Engineering and Economic Institute

Abstract. Studies show that due to variability of physical and mechanical properties of the
soil, hard lumps are formed when carrots are harvested by diggers and remain inseparable from
the tubers complicating the sifting process, which leads to overloading of machines. A lattice
loosening working part that improves the separating ability of the digger elevator has been
developed. The research objective is to seek rationale for the parameters of the lattice ripper
of the carrot digger, which ensures a uniform distribution of the soil pile along the width of the
elevator and improves complete separation of impurities with minimal damage to root crops.
(Materials and methods) The study looked into the geometrical, kinematic parameters of the
lattice ripper of the carrot digger. After investigating the physical and mechanical properties
of the carrot bed, the research could provide theoretical rationale for the design parameters
of the mechanism and its kinematic indicators. (The research results and analysis) It has been
found that when the lattice cultivator interacts with the soil layers on the elevator, soil clods get
destroyed and the soil gets loosened at the following parameters: the radius of the cultivator - at
least 9.5 centimeters, the height of the shaft - 20 centimeters, the loaded part of the foot of the
cultivator - 6 centimeters, the width of the grid ripper - 47 centimeters. (Conclusion) It has been
revealed that lattice rippers help separate carrot root crops quickly from the soil layer without
any damage or loss. It appears that the rotation speed of the grid ripper should not exceed 2.5
meters/second, the kinematic mode of the intensification agent of separation - 2.5, and the radius
of the ripper should be at least 9.5 centimeters.

Keywords: carrot digger, separation of the soil lumps, lattice cultivator, elevator, carrots, root
crops, parameter.

UINIM-®AH BA UHHOBALIMOH PUBOXJTAHULL
86 ISSN 2181-9637 HAYKA U UHHOBALIUOHHOE PA3BUTUE 2/2021
SCIENCE AND INNOVATIVE DEVELOPMENT



2/2021

TEXHUKA ®AHNNAPU
TEXHUWYECKUE HAYKU
TECHNICAL SCIENCE

?

Kupum

V36exucron PecryGmukacuna cabsu, aco-
caH, ca03aBOT jananmapuaa, yi XyxKalukia-
pu epiapuia, KUYMK (epMmep XyxKalukiapu-
Ja  ertnmtupwiIand. XyKaaukiapAa YHHUHTD
CTULITUPWINIIN KYII KyJl MEXHAaTUHU Ta-
nab kunmaau. MaBxKyJ TEXHOJIOTHUsIIAp cad3u
STUIITHPHIL XaMJa HUFUO ONIMIIIA KaTTa MOJ-
TV Ba MEXHAT XapaxxaTJapuHH Tanald Kuiaau,
UIUIApHU arpOTEXHUK MyJatTiapjaa Oaxapui
UMKOHUHU Oepmaiiau [1].

Ca03unu ¥urub onumina, ojarnaa, Kyiaa
sgcairal MociamaiapaaH  (QoianaHuiany.
VYnap sca um cupaTHHU XA TabMHUHIIAH 0J1-
Maiian. XoprmK cab3u KOBIaru4jiapy 3ca dHep-
rusg Ba MeTajul capPuHU Kyn Tanad KUIaju.
bynnan Ttamkapu, NaxTauuiauK KOMIUIEKCUTa
MYIDKaJUIaHTaH TpakTopiap OwiaH arperariad
UIUIaTUIIIA MyaMMoJIap Maijao Oynanu, 4yH-
KM Maxcyc TpakTopiap WyK. Masxyn cad3u
KOBJIarnwiap/a 3JIaKIaHUII )KapaéHU MEbEPUI
HaMJIMKKa 3ra €HIwj1 Ba ypTada TyIpoOKJapnaa
KOHUKapnu keuagu. Ofup Tynpokiapia, ai-
HUKCa, IOKOPH €KUM KaM HaMJIMKKA 3ra IIapOUT-
Jla XOCWJIHM MMFUIIJA 3JaKiall KypuiMaiapu
camapacus HIUIaian.

UuBUKIM 371€BaTOpJIAp YPHATUITAH KOBJIA-
ru4jaap KOHCTPYKUMSCH WIAU3MEBAIAPHUHT

KYI MYKOTHIMIIM Ba MIMKACTJIAHUIINTA cabal
O6ymagu. YMBUKIM 3JI€BATOPIAPHUHI ACOCHUI
KAMUYWINTY WIYHAAKW, TYOPOK HaMJIMTU Ka-
Maiin® OGopranu capu TYIpPOK YIOMHUJAAru Ke-
CaKJIApPHUHT KaTTaJallMIIk Ky3aTWilaad Ba
JNAKJIAHUII KOOWJIMATU CE3WIApIH Japaxanaa
nacasijiu, IIyHHHI/IeK, HAMJIMK OpTHO Oopranu
capu TYNPOKHUHT YHMBHKJIApra Enumud KOJu-
IV HATHKAcHJIa yJap Opacuaard JaKJIaHUIII-
HU TabMUHJIAWIWTaH OYIUIMK aManaa yMyMaH
nykonaau [2, 3].

Kynruna snaxkiioB4n KypuiMaaapHUHT dJa-
KJIall KOOWIHMSTH 3J€BATOPJIAp COHMHU OIIU-
pum xucodbura o3 Oepaau. Jlekun ynap xap
JIOUM XaM Ky MUKIOpIard Wigu3MeBajIapHU
[IUKACTJIaMacaH TYJIUK DJIAKIAHUIIHU Tab-
munnai onmaiinu [4]. Ly nykrau Hazapnas,
ca03u WIAM3MEBATAPUHU SHT KaM HYKOTHUII
Ba IIMKACTJIAI OPKAJIA KOBJIArWY AJIeBaTOPHIA
TYNPOK MAaCCACUHUHT SJaKIaHMII caMapasiop-
JUTHHU OIIUPHII MyXUMIHP.

TanKMKOTHUHT MaKCa Iy TYNPOK YIOMUHUHT
9JIEBATOP KEHTJIUTH OYiinad TeHT TaKCUMIIaHU-
IIMHA TabMUHJIAWIUTAH Ba WIAU3MEBaJIapHU
9HT KaM 3apapJjaraH XoJijaa apajainMaiapHuHT
TYIUK DIAKIaHUIIWHU SXIIAIARAUrad cad3u
KOBJIAarMYHUHT MaHXapaid IOMIIATKHYN Tapa-
METpJIAPUHU ACOCTAIIIU.
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1-pacm. TakomMuiIamran cad3u KOBJATHYHMHI KOHCTPYKIMOH cxeMacu: 1 — Ka3yB4u JieMexJiap;
2 — maH;KapaJu IOMIIATKHY; 3 — acocuii 3jieBaTop; 4 — KaCKa/JId 3J1eBaToOp; 5 — FUJIIMpAaKJjap;
6 — yHaaTHPrUWIap; 7 — NaH:Kapaju CyHIMpru4/jaap
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IOkopugarn MyamMMoOJapHU XaJl KHJIMII
yuyH OHM3 TakOMWJUIAITaH »3JIeBaTop Ouiax
KUXO3JIaHTaH ca03¢ KOBJIAruYHH TaKIU( KUII-
K (1-pacm).

Jlemexnap MKKUTa acocuii Ba OWTTa Opa-
auKaaH ubopar. Pamara maxkamilaHraH MaH-
Kapaly oMIIAaTKu4iIap auameTpu 12 mm 6yi-
raH cUMJIap/aH TaiépiiaHran Ba pe3uHa Ouinan
KOIUIAaHTaH. DJIeBaToOp CHMJIApUra KYHJaJIaHT
TypTKHWIap (IUIaHKalap) YpHaTWIraH. Yiap
KaTMHIMTE 3 MM OYNraH MeTajjaH Talép-
JIAHTAH Ba Pe3MHA OWIAH KOIUIAHTaH. MyHan-
TUPrUY UKKUA KUCMaH ubopat 0ynubd, pamara
Oypuak ocTua KaTTUK MaxKaMJIaHTaH. Y HaH-
Kapa KYpUHUILKAA sicajraH Ba pe3uHa OuiaH
KOIIAaHTaH.

[Tanaxca OMIIATKUYM BAJTUHHUHT PATUYyCH
7, TYNPOK MaCCaCMHUHI KAJIMHIUIU /i Ba cab-
3MHUHT 3JIeBaTOpJard MakCUMall >KOWJalIui
OanaHIMry 2, HUHT KWMMaTiapura Kypa, naH-

Kapaau FOMIIATKAY PaJANYCH TYTPOKHUHT MaK-
CUMaJl MaiilaJJaHuIM Ba TYMPOK IMajaxCacuHU
IOMIIATKUY JIaocTH (Kyparu)JaH askpajiuiil
mapTUIaH Kyluaarnya aHukiaanaau [S]:

R <h—h +r, (1)

Oy epnaa R — mamkaparii IOMIIATKIY PaJHyCH, M;

h — TynpoK MacCaCHMHUHI KaJIMHIIMIH, M;

h  — Cab3MHMHI DIEBATOPJArd MaKCHMAaIl
YKOMJIAIIUII OalaHJIUTH, M;

¥, — BaJl PJIMYCH, M.

Taxpuba #ynu opkanu aHukIanrad i =16
cM, hM=8 CM Ba KaOyJl KWIMHTaH r=1,5 cM Kuii-
matapuu (1) gopmymara kyiicak, R < 9,5 cM
9KaHJIUTU MabJIyM Oyiiamu.

[Tamxapanu IOMIIATKUY  PaJUyCHHHU

aHuKyam yayH Ox YKU HyHaIumuHu cal3u
KOBJIarM4 3JIEBATOPU MYHAIMIIUIa MOC XOJIIa
YTkazamu3 (2-pacm).

Y;

0

2-pacm. Ilankapajy IOMIIATKUAY Y3aTYBYH BAJMHUHT YPHATHIUII OAJAHATUTMHU AaHUKJIALI
cxeMacH

R, pajuycnn Tamkapaii IOMIIATKHY OXH-
puna M HyKTaHUHT 3JeBaTOpAaru OajaHIUTH
h, GYnran Tynpok najaxcacura HucOaTaH Xxa-
pakaTHHU KypuO 4yrkKamu3. ByHna romimaTkug
BaJlM 3JIEBATOP TOJIOTHOCH 4M3urujaan H Oa-
JIaHJUIAK]IA JKOWJIAIITaH:

RV +V
2,4 2l a)[hm;”«j, @)

P

Oy epna Vazp — arperaTHUHT XapaKaTJIaHHUII Te3-
JINTH, M/C;
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V. — 51eBaTop TE3NHIH, M/C;

Vp — MaHKapald FOMIITATKHYHUHT aiJIaHUIII
TE3JIUTH, M/C.

VTkasunran TagkMKOTIapra Kypa, MaH-
JKapajau FOMIIATKUYHUHT KHHEMATHK PEKUMU
Kyhugara GopMyJia OpKaju TOMUIAIH:

p
A =——=25, 3)
azp
Oy epna Xp — maHXapaiu IOMIIATKUYHUHT KH-
HEMaTHK PEKUMHU.
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Arperar Te3nuru Vazp =1,0 m/c 6ynranuna,
MaHXapaiy IOMITATKUIHUHT aiJIaHUIIT TE3TUTH
V=25 M/c Oymanu.

TankukoTnap HaTWXKacWIa aHUKIAHTaH
Vazp=1,0 m/c, V=1,2 m/c Ba KaOyn KuIMHIaH
Rp=0,095 M, Vp=2,5 m/c Ba i =0,16 M Kuniimar-
napuu (2) dpopmynara xyino6, H > 0,20 m ra
TEHT PKaHJIUTUHY aHuKIaiimus [10-14] .

[Manxkapany IOMIIATKUY BATMHUHT OallaH/-
sury H Ba TYNpOK MajgaxCaCUHUHI KAIMHJIUTH
h HUHT KMAMaTIapura Kypa, FOMIIATKHY T1ap-
pParvMHUHT TYMPOK Maccacura OOTHII 9yKypiIu-
TUHU aHUKJIAUMU3:

RP(VWP—'—V:’)_(hm-'-r“j (4)
5 b

=R, v
Oy epia r, — IOMIIATKWY MapParMHUHT TYTIPOK
Maccacura GOTHII UyKYPIHIH, M.

AHuKJIaHraH Vazp=1 ,0Mm/c, V' =1,2 m/c Ba Ka-
OyJ KWJIMHTaH Rp=0,095 M, h = 0,08 M, Vp=2,5
m/c Bar,= 0,015 m kniimatiapnu (4) hopmyiia-
ra Kyiu0, » = 0,06 M 9KaHJIUTMHH aHUKJTIAHMU3.

Ta,[IKI/IK.OTJIap MoOaliHuIa dJeBaTOpAaru
TYNPOK MacCCaCMHMHI T'€OMETPUK LIaKJ] Ba Ia-
pameTpiapyu aHUKJIaHIW. OJeBaToplaru Ty-
MPOK Maccacy Tparenus makimuaa 0yiano, Ku-
Ak Oypuaru ¢ =60°, FOKOpM KUCMHUHUHT SHH
B=0,4wm.

[Tamkapanu IOMILIATKUY SHU Bp , DJIEeBaTOp-
Jlard TYNPOK Maccacu IOKOpU KMUCMUHUHI 3HU
B Ba Kusiuk Oypuyaru ¢ Oyinya:

RP (Vtw + Vs) _ (h’” tr jJCtg(pga (5)

V 2

B,>B, + Z[Rp -
P
Oy epna B, — mamxapaiu IOMIIATKHY 9HH, M;

B — sneBaropiary TyIpoK MacCacu IOKOpH
KUCMUHHHT 3HU, M.

FOkopuna xenrupuiran B, Rp, Vaep, V, V.,
h,, Ba r HUHT KuAMatiapueu (5) ¢popmynara
Kyiicak, y xonua B, >0,47 m Oynaam.

®opmyna (5) Oyitnya manxapaiu IOMIIAT-
KUY SHUHU Bp=0,48M ned KaOyn Kuimamus.

Cab3u KoBJIaru4 MabiyM OHUp BakT opa-
JINFUA OJIIUHTA VTGBHI/IIf oman KK =Vt ma-
coara xapakaTiaHaau. Ysrapmac o Oypuak
Te3NMUK OuiaH aiiaHaérran namxapanu Oapa-
OaH oxupuHUHT K, HyKTacu t BaKT MOOaiHu-
na & = o t Oypyarura 6ypuinb, K xomarura
yranu.
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bynna OK =H, =Rp +h nu xpcobra om0, HyK-
TAHWMHT XapaKaT TeHIJIaMacH KOOpAWHATAJIapH:

=V

azp

Xy ‘1=R,cosm,t
Yy=R,+h,—R, sn(w,)

(6)

Oy epla ¢ — Bakr, C.

Tenrnama (6) Hu BakT OVitnua muddepen-
uamuiad, abCcoMOT TE3NIMKHU TAlIKWI 3TYyBYU
TEHIJIaMaJIapHH OJaMU3:

oy

aep

— Rpa)p CoSm, 1 ;

(7).
dy
Vv, == ®)
Yodr
[TappakHUHT UXTUEPHN HYKTAacH aOCONIOT
TE3JIMIMHU KyHuaaru udoja opKaiu aHUKJIaIl
MYMKUH:

Vie = (V2 +V2 = V2 ~2R @V,

P’ azp

(RP(Vaep +V9)+ h,u _}%J

=R, sma,

sinw,f+ R, ©)

Vv 2

R —r p

I
Oy epna sinw t=—£2—~ =
YA ! Rp Rp

bynnan dopmyna (9) Kyiunaru KypuHumira
ara Oymanu:

Vs =\/V[i,,—%(zR,)(V[,,,,+V,)+ Y, + )+ Ky (10)

P

AHMKJIaHTaH VaePZI,O m/c, V=12 m/c Kuii-
Mataapau ¢popmyna (10)ra kysmusz [10-14].

Rp=0,095 M, Vp=2,5 m/c Ba i =0,16 M Kuiimar-
JapHU KaOyJ KUIaMu3.

Harwxkana V= 2,3 M/C Kuiimatra sra O0ya-
MHU3.

XyJoca

[Namkapanu roMmaTkudiap cad3u Wian3Me-
BaJIAPUHUHT HYKOTHUIIIAP Ba MIMKACTIAHUIILIAP-
CH3 TYIPOK MajlaxCaCHHUHT MHTEHCUB PaBHIIA
SNAKJIAHUIIMHN TabMuHIaian. Cal3u KoBma-
TMYHUHT TYTIPOK MAacCCACHHU camMapaiiy dJIaKiialil
MMKOHUHU OepyBUYM KyWHIaru palyoHan mapa-
METpIIapUHH AHUKJIAIVK: TAaHKapaJId FOMIITaTKIY
paguycu — 0,095 M, FOMIIATKUY BaJIMHUHT YKOM-
mammi Ganmanumurd — 20 cM, IOMIIaTKUY Hap-
pParMHUHT TYMPOKKAa OOTHUI YyKypiurd — 6 cm,
MaHKapaiy IOMIIATKAY 5HA — 47 cM, aHxapa-
JIA FOMIIIATKUYHUHT aiIaHuIl TE3IUTH — 2,5 M/c,
WMHTEHCHB 3J1aKJIallIHA TAbMUHJIOBYM KUHEMATUK
pexuM — 2,5, mappak UXTUEPUI HyKTAaCHHUHT Xa-
pakaTIaHUIINHN a0COOT TE3NUTH — 2,3 M/C.
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