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V30ekucras,

IIpu evikonke kapmogens Kapmodghenekonamensimu, OCHAUWEHHLIMU CePUTIHBIMU NOOKANBIBAIOWUMU PADOUUMU
0p2aHamMu, WUPOKUe 1emexa HepasHOMepHO nepedarom bonbuioti 06vem noussl Ha cenapupylowue pabouue opeanbvl,
umo npugooUm K ux nepeepyske. B pezynomame ysenuuusaemes nomeps KiyoHeil kapmoghens u yxyouiaemcs Ka-
uecmeo pabomoi azpecama. Paspabomanu snepzocoepezarouuii NOOKanwvl8arowuli paboyuii opeam, y8eaudusaroujuti
nPOU3800UMENLHOCMb U YIYYUUAOWULL Kayecmeo pabomul. Jlokazanu, 4mo 071 YeeaudeHus npou3eo0umenbHocmu
U YIyduenus Kawecmea pabomol Kapmodgenexonamenu 00aHCHbL 0binb CeKYUOHHBIMU, COCTNOAUUMU U3 OCHOBHBIX
JIeMeX08 YMEHbULeHHOT WUPUHBL U NPOMEHCYIMOYHO20 NOOKANbIBAOWe20 lemexd, HaX005ue20Cs 8 30He MeHcoypsi-
Outi. Yemanosunu, 4mo nooKanvleaiowuil pabouuii opean 0opadbamvléaem HyjiCHYI0 4acmb 2pedHs, 8 KOmopoti pac-
noJnocenyl KityoHu Kapmoghens, u nepeoaem Ha cenapupyrowuti 31e6amop MUHUMALbHYIO Maccy naacma. /s smo-
20 OJIUHA NPOMEICYMOUHO20 JleMeXd, HAX005Ue20Csl 8 30He MeAHCOYPAOULL, QOINHCHA ObIMb MEHbUUE, YEM ) OCHOBHBIX
Jemexo8. B npoyecce pabomul npomedcymounulii iemex He 8bIKanvigaem 00Ko8yIo 301y KapmogenbHoli epAoKu u
30HbL MeAHCOYPAOULL ¢ HAUOOTbULET NIOMHOCHIBIO, A UMb NOOOUpaem ynasuiue KiyoHu us mesicoypsaouti u Hanpaes-
JIslem @ CHOPOHY 0CHOB8HO20 neeamopa. H3yuue ghuzuxko-mexanuyeckue c8oticmea Kapmoghenvtoil epsoKu, meope-
muyecKu 000CHOBANU WUPUHY OCHOBHO20 Jlemexa U e20 ma2080e conpomusnenue. Lllupuna nemexa dondicna 0vime
6 npedenax 43-45 cm, mseogoe conpomueienue 00Ho20 remexa — 2,96 kH, yeon naxknoua nemexa — He bonee 24 epa-
0ycos, a Onuna iemexa — He oonee 4,75 cm. duepeocoepeearowyuii nooKanwvleaiowuli pabouuti opear obpadbameigaem
Ha 15-25 npoyenmog meHvuie nousbl KApmMogenbHol epsoKU, N0 CPABHEHUIO ¢ CEPULIHBIM, MA2080€ CONPOIMUBTEHUE
Jemexa ymenvuiaemes na 14-24 npoyenma, crudicaromes nomepu Kiyoueti Kapmogens, a maxaice y8enudueaencs
npoU3800UMENLHOCINb A2Pe2ama 3a CYem NOBbIUEeHUs e20 CKOPOCHIL.

Kroueswie crnosa: kapmogens, nookanvisarowuti pabouuii opea, nemex, Kapmodgheneybopounas MauuHa, SHep-
2ocbepesiceniue.

€pHUIHBIE ITOIKAIBIBAIONINE paboyure OpraHbl IS 9HEProcOEePEeKEHMS U YBEITNIEHIS IPOU3BOTUTEb-
CYIIECTBYIOIIUX KapTO(heIeyOOPOUHbIX MAITMH  HOCTU KOHCTPYKIUHU MOAKAIBIBAIOLINE paboune opra-
B ITpoIiecce paboThI 3a0MPAIOT B 3SHAUUTEITFHOM  HBI KAaPTOQEIeKOmaTeNs JOJDKHBI OBITh CEKITMOHHBI-
KOJIMYECTBE JIUIIHIOIO MTOYBY U HEPABHOMEPHO Iepe- MU, YMEHBIIIEHHO! IMPUHBI U COCTOSATH U3 OCHOBHBIX
TAIOT ee Ha cenmapupyromie padboune opransl. HepaB- 1 MpOMeXyTOUYHBIX TTOIKAITBIBAIOIINUX JIEMEXOB.
HOMEPHOE MTOCTYIIJIEHNE KITyOHEHOCHOH MacChl IPUBO- Llean uccaenoBanns. Co3naHne 3HEProcOeperaro-
IIUT K TIEperpy3Ke CemapupyOIMX U APYTUX paboyux IMIEro MOIKAIBIBAIOIIET0 OpraHa, CHIKAIOMIET O OoTe-
OPTaHOB, B Pe3yIbTATE CHIDKAETCS MPOU3BOINUTENb- PH KITyOHeH KapTodems 1 yBeTMINBAIOIIETO TPOU3BO-
HOCTb U KauecTBO paboTsl arperarta [1-3]. JTUTEITLHOCTD KapTo(eleKonaTels.
Kax mokazanu mpoBeIeHHbIC HAMH UCCITIETOBAHUSI, Marepunana u metoasl. Ha pucynke I mpencrasie-
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Ha CXeMa 3HeprocOeperaromiero CeKIIMOHHOT O JIeMeXa.
PaGoumnit opran COCTOUT U3 IBYX OCHOBHBIX JIEME-
XOB / M OJTHOTO MMPOMEXKYTOUHOTO Jiemexa 2. B mpo-

CBEeTE MEKAYy HUMU IPOXOJAT PACTUTEIbHbIE OCTATKH
1 60TBa, a TAK)KE YACTUYHO cerapupyercs nousa. s
3a60pa MUHUMAJIBHOT'O KOJIMYECTBA TOYBEHHON Mac-
CBI JUTHA TIPOMEXYTOYHOTO JIeMeXa, HaXOSIIErocs B
30HE MEXIyPSANA, JOJKHA OBITH MEHBIIIE 110 CPaBHE-
HUIO C OCHOBHBIMHU JieMexaMH. B mporecce paboTsl mpo-
MEXXYTOUHBIH JIEMEX HE BBIKAIBIBAET OOKOBYIO 30HY
KapTo(denbHOM I'PSIAKI U 30HBI MEXIYPSIIUA C HAU-
0OJIBIIIEH TUTOTHOCTBIO, a JINIIb ITOAOUPAET yIIaBIIIve
KIIyOHH U3 MEeXIYPSAUN U HAIIPABIISET B CTOPOHY OC-
HOBHOTO 371eBaTopa. OCHOBHBIE JIeMeXa IOAKaIlbIBa-
0T TOJIBKO HY>KHYIO 4YacTh I'peOHA, B KOTOPOH pa3me-

1
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N

3APYBEXHbIN ONbIT

HBI MOYKHO PacCMaTPUBATh KaK TPOCTOH ABYT PAHHBIN
KJH [4-6]. TssroBoe COmpoTUBIEHUE 3HEprocoepera-
OIIIETO JIeMeXa B OOIIeM BHUIE MOXKHO BBIPA3HUTh IO

hopmyite (puc. 2):
R=R,,+R,,tR;+R,, 2
rae R — o01iee TAToBOe COMPOTUBIIEHNE S9HEPTOCcOepe-
raroIero JjeMexa;
R,.; — COMPOTUBJICHNE MOYBbI PA3HEIUHEHUIO CBSI-
3aHHBIX MEXy COOO0 YacTuI;

Puc. 1. Cxema aﬂepeocﬁepeeammeeo CeKYUOHHO20 Jlemexa

LIEHBI KIIyOHU KapTodes.

Pesynbrarsl 1 00cy:knenne. OCHOBHBIME KOHCTPYK-
TUBHBIMH IIapAMETPaMH 3HEProcOeperaromero moi-
KaIbIBAIOIIEro pabovero opraHa SBISIOTCS: YTOJI pac-
TBOpa (cKoca) 2y, WinHa L, u mupuHa B, ne3Buii (puc. 1).

JL1st BBIKOTIKY KapTo(elst yrol HaKJIOHa JIeMexa K
TOPU3OHTY JOJDKEH OBITH He OoJiee 24°, a JTHHA JIeMe-
xa He 6omee 0,475 m [1].

IlnprHa sHEProcOEperarmero ieMexa BRIONpaeT-
Csl U3 YCIIOBHS MOJKATIBIBAHUS HY)KHOU YaCTH KapTO-
(heTbHOM TPSIIKH, TJI€ PACIIONOXKEHBI KIIyOHU KapTo-
dens.

DT0 00ecreurnBaeTCs pU YCIOBUU:

B, <b,+37 +2c+t, (1)
rje b, —cpeiHee 3HaYEHNE INMPHHBI KITyOHEBBIX THE3I;

7 — CPEIHEKBAAPATUIECKOE OTKIOHEHNE IIIMPUHBI
KJIyOHEBBIX THE3T;

¢ — IOTIyCK Ha TOPU30HTAIbHBIE KOJIEOaHNsI MaIlIN-
HBI;

{ — TOJIIIMHA JIE3BUS.

IToncrasus B ypaBHenue (1) 3Hauenus b, = 0,21m,
0 =%0,03 M u mpuauMasi ¢ = 0,05 M u ¢ = 0,02 M, moJy-
yuMm, uTo B, = 0,42 M [2].

B ocHOBe 3KCTIEpUMEHTAITBHBIX UCCIIETOBAHNH IIIH-
puHa 3Heprocbeperaromiero Jemexa Beropana B, = 0,43-
0,45 m.

W3 mutepaTypHBIX HCTOYHUKOB U3BECTHO, YTO ITJIO-
CKUI TACCUBHBIN JIeMeX KapToerneyoopoyHoi Maru-

Puc. 3. Cxema 015 onpedenenus mse08020 CONPOMUBLEHUS
anepeocbepezaiouje2o temexa

Rje — cOMPOTHUBIIEHNE TOYBBI AeOpMalNY;

RG— CONPOTHBIIEHHE, BRI3BAHHOE CTATHYECKIM J[aB-
JICHHEM IIJIACTA;

R, — COIPOTHUBJICHHE MTOYBHI IIPEOTOJICHUIO HHEP-
AN TIOKOS.

ComnpotuBieHue R,,; MOXKXHO OIIPEICIIUTD IO ClIe-
TYIOIIEMY BBIPXKEHUIO [7]:

Rﬂe3 = [O-]tBﬂ ’ (3)
rae [o] — yIeabpHOe CONMPOTUBIICHNE TTOYBBI TOPU30H-
TaJIbBHOMY CMSITHIO;

ITonb3ysck cxeMoil Ha pucynke 2, OIPEAEIIM CO-
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- MuT 3APYBEXXHbIU OMNbIT

IIPOTHUBJICHUEC, BOSHHUKAIOIICC B PC3YJIILTATC ,Z[C(l)OpMaLII/II/I IIOYBBI IEMCXOM:
R,y = Olcosy + fsin(ar+y)cos e
T 1
y="-5@re+e), 4)

rae Q — CONMpOTHUBIIEHUE MOYBHI CABUTY IO 1ockocTu A KCDGB (puc. 3);
f— K03 PUIIEHT TPEeHNUs TOYBHI 10 paboyel TOBEPXHOCTH JIEMeXa;
@1, ¢ — YTOJI BHEITHOTO ¥ BHYTPEHHOTO TPEHUSI TIOYBEI.
CormacHo cxeme Ha pucynke 3 3HaueHre Q HailieM 1o CIeIyIoIeMy BeIpakeHuro [7, 8]:

0= [Tk ]F AKCDGB > (5)

r1e [7;] — mpenenpHOe 3HaUeHNE KacaTeTbHOTO HATIPSKEHHS, BOSHUKAFOIIETO 110 TUIOCKOCTH C/IBHUTA;
Fxcpep — TUIOMAAb TUIOCKOCTH CABUTA.
CormacHo cxeme, TPUBEACHHOM Ha pucynke 3:

F |3 4+, BB cigys | By~ B, S
AKCDGB 277 clgys + ctg(l?gp o 2(ctgy/5 +ctg(pep) siny/

Brz+6m BZP_BJZ BZP_BI! 1
+ ) + cgys | th - R (6)
2 2lagy; +ege,) 2ergys +eige,,) || siny

rae h,,— BbICOTA KaPTO(EIBbHOM IPAIKH;
B, — mupuHa KapToQenbHOI IPSAIKH.
C yaeroMm dhopmyi (4-6) moryanm:

Roop =l || B+ =2 =50 iy Cp=Ih |l
e — : ] clg .
ot ¢ 2(Ctg Vs + Ctg(oep) ’ 2(Ctg Vs + Ctg¢ep )

BJZ + 6 Bep B Bﬂ BZP B Bﬂ
+ + cigys | by — x
2 2 (Ctg Vs + cig ¢ep ) 2(0tg Vs + cig ¢2p )

(sin;(a-i-gol +g02)+fcos;(a—(o1—(p2)cosa} %)

X

sin i
ConpoTHUBIEHUE TOYBHI IPEOIOICHUIO UHEPLIMH IOKOSI U CONMIPOTHUBIICHNE, BBI3BAHHOE CTATUYECKUM JaB-
JIEHUEM ILTACTA, C YYETOM BJIAKHOCTH ITOYBBI MOJKHO 3aITUCATH BHIPAKCHHUSIMH:

Rg = B,hL,pgig(a+ ¢ )(1 + 1?)/0), )]

B,-B B, -B,

R, =p-i|| B, + 5 gYs | +
& H 2eigy; +eigp,,) g%] [2(ctgw5+ctg¢ep)ﬂ

Bﬂ+6m Bep_Bﬂ BZP_BJZ
aF + Cigys hep - *
2 2(ctg v, + ctg%p) 2(ctg Vs tcigp,, )

. L o sinasin(a + @) A ’
100

SIMY cos g, cos” %(0{ +o+0,) ©)
r7ie /1 — BBICOTA MOAbEMA ITOUBEI 1O TIOBEPXHOCTH JIEMEXA;
p — IJIOTHOCTH TOYBBI;
V' — ckOpOCTh MAIIUHBI;
W — BIa)xHOCTB MOYBBHI.
ITocrapnss HaliIeHHbIE 3HAYEHUE CUIT R 05, Roeg, Rg 1 R, B (2), OJIydaeM BhIPaKEHUE 1711 ONIPEIENIEHns 00-
LIETO TSATOBOTO CONTPOTUBIIEHUS JIEMEXA:
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3APYBEXHbIN ONbIT @J:-

—
B, —B B, —B
R=[o,[B, +[z,]3|| B, + Pt ctgyy | R +
2(Ctg Vs + Ctg¢ep ) 2(Ctg Vs + Ctg¢ep )
B, —B B, —B
o B 2 T 6u i 2p 2 th _ 2p a %
2 2(Ctg Vs + Ctg(”ep ) Z(CIg Vs + Ctgq)ep )
1 1
(smz(a+¢1 +(02)+fcosg(a—(p, —¢2)cosa) -
x : +(B,hL, pgig(o+ o, )(l + ) - (10)
siny/ 100

B, -8B,

B,, - B,

+p-4|| B, + t . +
P ﬂI 7 Z(Ctgl//6 ez, )C 8Ys J [2(ctgl//5 I ctg%p))]

+ Bfl + 6m + BZP B B—” h BZP B
. = X
2 2egystege,) || 7 2cigy; +ege,,)
y y?2 sin azsin(o + @) (1+1
100 )

siny/ cos @, coszé(aﬁt(p1 +,)

(10)

W3 ananu3a seipaxenus (10) ciaeqyeT, 4To TATOBOE COMPOTUBIICHHUE JIEMeXa 3aBHCUT OT €ro mapamMeTpoB (L,
t, B,), TIyOUHBI TOAKATIBIBAHUS (/1), CKOPOCTHU JBIDKEHUS, a TAKXKE (PU3NKO-MEXaHUIECKUX CBOMCTB MOYBHI ([a],
(], @1, 92, p, W, f). 3meck L=0,45 m, t = 0,0005 M, B,= 0,45 m,[0]=1,44-10°T1a, [7;]=2-10* TTa, ¢;=30°, ¢, = 40°,
p =1100 kr/M?, W=16%, f = 0,5774. [loxacrasmnsis 3Tu 3HaYeHUs B Beipaxkenue (10), morydaeM, 4To TATOBOE CO-
MIPOTHUBJIEHUE OJTHOTO OCHOBHOTO JIeMeXa KapTodenekomnarens coctasisieT 2,96 kH.

BriBonbl. [IprMeHeHe 9HEProcOeperaroero MoaKabIBAIONIEro pabovero oprana KaprogdenekonaTes
CHIDKaeT 00beM IMOKAIIBIBAEMOM TIOUBHI KapTOo(henbHO! Ipsaaku Ha 15-25%, a TATOBOE CONPOTUBIIEHHE JIEMe-
xa — Ha 14-24%. B pe3yibpTaTe yMEHBIIAIOTCS 3aTPATHI SHEPTUU U IIOTEPH KIIyOHEH KapTodems, a CKOPOCTh 1

MIPOU3BOAUTEIBHOCTD arperaTa MoBbIIIAKTCS.
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JUSTIFICATION OF PARAMETERS OF THE ENERGY SAVING DIGGING WORKING ELEMENT
D.R.Norchaev, Cand.Sc.(Eng.), Uzbek Scientific-research Institute for Mechanization and Electrification of
Agriculture, e-mail-davron_1983k@ Uzbek mail.ru, Uzbekistan

At potatoes digging up by the potato-digger with the serial digging working elements the wide ploughshares
transfer large soil volume to the separating working elements uneven that leads to their overload. As a result loss of
potato tubers increases and quality of unit operation worsens. The energy saving digging working element increasing
productivity and improving quality of work was developed. It was proved that for increase in productivity and quality
improvement of work potato-diggers should be sectionalized, consisting of the main ploughshares of the reduced
width and the intermediate digging ploughshare being in a zone of inter-row spacings. It was established that the
digging working element processes the necessary part of a ridge in which potatoes tubers are located, and transfers
the minimum mass of soil layer to the separating elevator. For this purpose length of the intermediate ploughshare
which is in a zone of inter-row spacings should be less, than of the main ploughshares. In the course of operating the
intermediate ploughshare does not dig out a lateral zone of a potato ridge and a zone of inter-row spacings with the
greatest density, and only pick up the fallen tubers from inter-row spacings and directs the main elevator. Width of
the main ploughshare and its traction resistance were proved theoretically after study of physical and mechanical
properties of a potato ridge. Width of a ploughshare should be within 43-45 cm, the traction resistance of one
ploughshare — 2.96 kN, a ploughshare tilt angle — no more than 24 degrees, and ploughshare length — no more than
4.75 cm. The energy saving sigging working element processes soil of a potato ridge by 15-25 percent less in comparison
with serial, the traction resistance of a ploughshare decreases by 14-24 percent, losses of potato tubers decrease,
and also unit productivity increases due to its speed rising.

Keywords: Potatoes; Digging working element,; Ploughshare; Potato harvester; Energy saving.
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