Jodoooooooboooonon

oo 0 Oogod Ogdg Rabi G Rasaily aoag
O0000000000O100083

Jo0oobOoo0oo0OooO0o0oo0O0o0obO0oOobO0oOoOooOoO0o00ooODoObOOo0DO0o0ooOoDODODOoOoobOobODOooOooObooOoOoa
Jo0oobOoo0oo0OooO0o0oo0O0o0obO0oOobO0oOoOooOoO0o00ooODoObOOo0DO0o0ooOoDODODOoOoobOobODOooOooObooOoOoa
ooodooooboooboob0oooo bbb ooo b0 boboobouoobobooooon
goooo0ooobOoOoOO0O0000000D0b000000DODODbOODbO000D0ODODODODOoOD22 5000000 010cm
JgoooooobO0o0ooooo2B.es0 0 0000000ODObOo00o000oDooDoooooDOoOoDbbObOOoO0O0on
goog;,o00;0b0,0o00,00;,00,;,00,;,00
10. 3969/ . i ssn. 1002 6819. 2012. 01.006
S223. 2+2; S. 776. 24+3 A 1002- 6819(2012) -0L -0027-05

2011-05- 06 2011-11-02
000000000000 (5U7);* 0007 00000
0000 O(2011BAD0RD8) O
Oooo(er-)Dooooooooooooooooooo
0000000 00000000 001000830
Brai | : wangdi gnj i e@au. edu. cn
go00dO0es-0 000000000 oooooon
00000000000 0OO0OO000 D000 100080
Enai |: | hwen@au. edu. cn



28 R TREM

2012 4E

fE/NE S BRI, RN NS
WA, BRWHEEES, RITERHEILNEZI TSR
ROHTER:, RREXNTHAEMBGEES). L EE
FLEAFIHLE AT M, HRAF(8 R R BT IS
. i, FREHRESED), KL RN e,
BTGB BRI, BEEEY, BEH. RES
HEITE, LELHENEERFN, RITARES
EHERN, BREVELSRE. IR RERT
EEMFAN, REMTOMITHENRE, HS
R I AR R EEE, W RRARTE
HEHEB AT, FBREENERE. TITIRITVEREH
WHETTHREAES, JBHIFWRARE L 2 KRAFWEM,
LA AR RS EE A M
2 i&it

R4 SR AT 2 TT ¥ Bl £ B TE AR () SR 48 R4 R AR TR FF
AP EEMT) R i 2E.
2.1 MEHTABEERENSH

HREFFARR, B RERE, MEERTPE
EEREEREFASERMENS (JINEFRREN
ELF)  HPHERTHEEEN ETHSE 2 MR
EBE% 40 mm, 3t 4 4. K THKAWHGZR, KRiE
AR, SRRWHEHFEMRINSRPERER
REHLAM, RitHEEIMEN 60mm, ARA 55mm,
EEEHERS, RFEGESMR/MIHER 2mm, &
HE KM & 30 mm.

BRI EE T EdMoM. #68. BHS
WA, WELGH. #REE X, SRR RIS
BAT R EBEHIRE.

W 2 FiR, SEEEEHABH TS,
AR GE IR E RSB HNHE R TH AR

L=r+e+2
{L=r—e+30

R, L AHBHKE, mm; r AEGES, mm; e IR
LB, mm.
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AROH PO O0=e BRI o WHEMER: o, MRITAER: 4.
Ay AR RBATSNR A B B BRI NIRMRE L.

B2 WEAKHEDTHFEED

Fig.2 Schematic diagram of motion analysis for telescoping lever

# =30 mm RALAR (1), REBKZHKE L=46 mm,
W02 BE e=14 mm.

H & X, v/min, XBIEEENPTE MR
EREA, BEEE, BERRFBRENSET
o, MInTLHADE. BEdK, BFREBRRIESY,
BEMRENERMETHEE, ZHILANTESE. Hik,
FEMHEAEMNEEEE.

EmpEE B R AGER B R EEGHAN
BEEERE (X)) . BESEE (X)) - EUTE (X)) .
AL HE, DEAGURFETIEHS. EFEEE. &
E—E, BAEEEMARNERT, EEERRTE
K2 n BT LR AEFRE S B ok Rl B

n=22"%2100% )
o
A, o HELELE, HLA (BEEHHD EERE
BENNRAESR: o HEWFHERN, LA (EEE
oD EEREERANNETESRER.

h T W EHE R, UIhEE P, FEFIERR n AERIE
¥, EEVLERTEREE. HEEE. EWITEIANRE,
FNMHEF 3 MKE, REERXRR. HEKFREAE 1,
RBRERNEK 2, HFEMMERILE I MR 4.

®1 KBREXRKTER

Table 1 Factors and levels of test

RIE #
xF BLAATHEE 1 AT
B X/amty TR Xal(rmin) Xs/em
1 3 150 18
4 190 20
3 5 230 22
¥2 RBRER
Table 2 Experimental data
N FEFTiE
rnus X Xz X3 Ih¥EAW B 2/%
1 1 1 1 8.89 59.7
2 1 2 2 8.76 96.3
3 1 3 3 8.67 97.8
4 2 1 2 9.12 54.3
5 2 2 3 9.29 98.6
6 2 3 1 9.55 89.7
7 3 1 3 8.75 ' 80.1
8 3 2 1 9.42 90.3
9 3 3 2 9.36 95.7
i X OHLAATEERE, Xo ARMAEE; X AEYTE.
£3 WEFEAHER
Table 3 Analysis result for variance
FEXRE BHEYHH BHE HIE F P
X 0.482 2 0.241 11.992 0.077
X2 | 0.132 2 0.066 3.285 0.233
X3 0.221 2 0.110 5.494 0.154

RE 0.040 2 0.020

¥ X BHLRETHER: X AR EEE: X, AEDITE. RERK-0.954
(HEZH-0.3816) .
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F4 BHEREHFENNER

Table 4 Variance analysis result of straw clearing rate

FHERE BEBHEPHR AhE W% F P
X 92.109 2 46.054 0.984 0.504
X, 1804.669 2 902334 19275  0.049
X, 256.649 2 128.324 2.741 0.267

BE 93.629 2 46.814

i X AVLRATIHERE: X, I EHE: X hEDITE. R £5-0.958
(HEF#%=0833) .

MR 3 HENSNERTTUF S, VIEMHEEE X,
HEEE X, MEYITHE X M RAEWHFAREE p>
0.05) ;: ME 4 HEAMERATLUEY, HIAMEERE
X, R EREGFAREREMN (p<0.05) , THLEFT
BEE X, FEMITEE X; NEHEREHEWIEREE
(p>0.05) . Eid 3 FE X;v X Xs 5t 2 fErThBE AR
HEREEZWMEGGE N, HHHE X, NETEREE
mEE, HegmyrE®: BEXR 2 BREHR, &N
A 190 r/min.

2.2 7I7IBFGHE LT

TITNEFHBRHEHME 3 FiR, HEEER 1. 0
B2, HEEME 3 HETIIT] 4 ARk BIE5KREEBEETE
BELY, BiiEEERBHTEER.

ATBRANGEEARFHAEAL, ANLBRAT,
ATtEREE, BNAEEEE A, N v 2RI IR 0 BE A5
ALBRAGK, SERTIERWEE, FHEFHERE
AF, —BEALEAN 5° ~10°, FEHETALERMA

=7°

#H: a AALA: HINTEE: R AMBER: O, AMZEL: O, AFH
BRAE: CHUTITHME LA DA OH O.CHELRLA: EXNAMC
B OXHERT S,
L EEEE 2. MR 3 BEEE 4. AN

B3 #AwEoCcuM+ER

Fig.3 Schematic diagram for curve of face edge

FaRMRKERZRRFEK, MTHRFRE M
B R 8ELIR, MintEinE, MmmrmEs,
WNFRBAARE E. RITH RN ES BRI L8
800 R AT B,

FHBENNNREERNNIN, REHREFE, W
St RRzh, BEFBERES. HFRRA, T171BHER
AN, TR, FHEAE BN . HREBERT TS
B 5% B ST AR HE HE F1,  BRAIERE FT AR 2 % A6 65 T A1 1 B

HEE, FRBRWINNSRIEHTIEY T LR, K
A—BBREIMERMNIZNOMEE. Rit-FABALA
0=20°, AT&EE H=100mm, 7JOMhE Fa5EES
Y], CAMRERSH R SIMA e AR B E,
R AR I B b B T ARBT S BE A

PABIZE O.C MBI TR 0, HIRE AR T BIRER
XO,Y, B L3 5 I FR S R R : 0,00, 0), C AL (-0,E,
H) , B0 %45H (a, b, REMEZH R, FEil,
BRNLFTENETEN

(x-a)* +(y-b)* = R? 3)
#£ ADO,O, F,
oD H
cosa = =—
R R 4)
, R-O,E
sing =
R
% H=100 m;: a=20°; HALAR (4), /&, R=106.5 mm,

0,E=70 mm.

¥ 0,5 (0, 00, CH& (70, 100) LAK R=106.5
ALK (3) , B, a=36.5; b=100, i, JITIRIFF7H2%
B 7] 1 BHER Y 2 (x —36.5)” + (x—100)* =11342.25 K&,

3 HERERER R

31 REEHE

g B B U R RS, REER
FLHEMANDE B BERINE L, #4177 BEHRE,
PLRRTEEE N 4.0 kmh, FHRFBHEEHN 100 mm,
HE5/NEZRBBALE O RES TS E
frxfit.

HEXR AL E B E T —FEHBRRRH BT, A
HEEMA TR, 178N 520 mm, WIRSFREFHFEEH,
RHESEERN 238 kgm?, 0~10cm +EM RS KE R
12.1%.

3.2 RERNBESHE

1) @it

RERVERIEE S AP ERIEERNE
K, BL6om EMLIE BN RAEEENEEHITLE, MR
W EE. AEVEESEELNTEREE; MR
RTEE, F"RENEEI—BIEE;, WRRERTE
. BEEATF 28] B 3hift it W A g kg I8,

2) LEMHE

R HEBHEE R R BB R LIRS, BDEFED
FEz+ B, SEERBEKNES, RO ERHLE
AR, LRRHBTUHAR (5) KABLL,

D

Kb, « HLFHE: D ALFHFAEAEE, mm; §
%J%ﬁ?fﬂﬁ’ mmo.
3) BhA1iH#E

ZEHE MRS, FH CTM-2003B RHELLEE i,
S 43 B X 40 48 $R +F =X T ¥4 By 4 28 7T A L AT R R BE B R
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FF ¥ By b % B AT M FE M IR . %R A R RS
EENLR N R SR BLR MM A L B L R
PRE. WREF.

B py R EE T AR TN

p=t_v10 6
Vi

w

R, PRHEMEMMEE, Lhm’; P, R/NEWEE, Lh;
v APAREEE, kmh; D, AEBMHLTAEBRE, m.
3.3 REWHEREIH
3.3.1 #idm

BitERE Xt IR BNk 5 B, RRILE 6 K
EH., BT HRBHRTRTT A B TR ETERIFE
RS FEFTRBIATIE, By IEREFFER, FEilk, (NRET 1
KBEEE, TRIEHRTFAGIEEERETEREDN
BERt T BERHE R BT E AP, REMETINE
EREBEFOTHRRE, FEMENS, BB
HRET 2IRBHEEE, | KCEEE.

£S5 BIMEER ERE

Table 5 Comparison test of passing capacity

g Ttk EIX BREEENIR FEE RS IR
FRAEIRAT A 5 1 0
&A= 3 2 1

. BLEAHERE N 4 kmh; FFAEER 100 mm.
3.3.2 ARRYTELRIKHFE

2 HAERERBERNHRMRTMESRRAR 6. BIR
6 AIEH, ZHIFEREHREREMHIESREK, HP
HRIEHR AR AT HERFR, % 105 mm. A
BHEAXRE, WREHFAEREN LRZAE,
B EMET S0 mm. TM4ERT AR Tis{X
% 35 mm, AR TR HHEE, WOERARIHE.

Fo6 2MIABEEDRENHMNESR
Table 6 Test result of furrow shapes for two furrowing and

anti-blocking devices
WEFH  HAME  Bte  EieT ERIFH LR

mH H¥/em BA/(mb') E/mm  BE/mm  BE/mm 3%
fhaER
A 100 40 35 60 82 45.7
iR
i 105 40 50 100 130 652

w: HLEREEES 4koh; FAEEESN 100 mm.

R AR TR E MR T
FEESFN 60 F 100 mm, EERKEEPER, —F
LR P FAEEDERTHIRTEEE, 2508 82
#0125 mm, TIRIEHE T HIH 45.7%H 62.5%.

3.3.3 Ak

2 MBI E N mEIREROR 7 IR,
fRgg AT R R ARES XA ERENWmEDT A
10.85 1 14.21 L/hm?, 807 T B it #E PRAK T 49 23.65%.
33X 158 B 1o 4% $R R TV BT S A T AR BR S R /D T 4R
WEhRAE, WOFHMA, APRET LR RAmRA
) 1 FE

£7 2MFABGEREBLHIES L
Table 7 Comparison of consumption for two furrowing and
anti-blocking unit

) L AT ¥k AT =3
MLARE vi(kmh') P/L-hm?)
THEEIRH 4 10.85
HARBE#E 4 14.21
vE: MLEATUEERE N 4 knvh, FRRIRAE N 100 mm.
4 & %

1) WEFEEIE—ERARX EXH R HHER K EL
BRI THRHERT R R k. RBRRHA, &
BT RO RERE R R R IR R E R, FRARE.
Frva 5 P UL R 80+ 5 AR R 01k BRI ERHE R A &,
RELIEIFN/D, G E R R TOE R GFHRK.

2) (REEIRFT R IT VB 1 B oA R P 48 SR R SR 7T
BT MASFT, BEENRBHBRBIITR, EFERE
B % A 3R, T1 )RV R | 9K 7) D VI FF
R 7 B (7] B 5 1) %% FF 30 1m0 498 48 ¥k AT =X B 4 3% B 52 AL B
%, Bzt 8/, MK, SHRES R/ E RBHER
LA, HIEMBHBELY 21.5%, MFEREK 23.65%.
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no-till planter

Wang Qingjie, He Jin, Li Hongwen®, Lu Caiyun, Rabi G.Rasaily, Su Yanbo
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In order to solve the problems of residue blocking and difficulty to open the furrow of no-till wheat planter in
heavy corn residue cover fields in annual double cropping areas of the North China, a telescopic lever furrowing and
anti-blocking unit was designed for no-till planter. Its key parameters were determined based on a band between
orthogonal test and the structure analysis, and a telescopic lever furrowing and anti-blocking unit was used to conduct
the field experiment. The field experiment showed that the telescopic lever furrowing and anti-blocking unit could solve
the problem of straw blocking effectively and improve the seeding quality. Compared with the strip rotary-tilling
anti-blocking unit, the telescopic lever furrowing and anti-blocking unit could reduce topsoil disturbance quantity by
21.5%; fuel consumption per unit area was reduced by 23.65% when the depth of furrow opening was 10cm, which
could reduce power consumption of tractor. Above all, the telescopic lever furrowing and anti-blocking unit has
important value in extending no-tillage planter.

Key words: agricultural machinery, experiments, expansion, planter, no-till, shifter lever, furrow, anti-blocking
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