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Fig.1 Structure of the metering system
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Fig.2 Frame of electronic control system
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Fig.3 Control circuit for the distributor
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Table1l Accuracy of the electronic control system

AT A (km-h ) 25 35 40 ASHEATHE
RIDA SR kS 999.9 10018 1002.4 999.9
HEFh 3 e 4 f 1 359.964 360.648 360.864 359.964
1% 0.01 0.18 0.24 0.01
4.2.1 RIEWHFEON RS

T TBAR S 5 P 5 TR 6 73 e 4 e 14008 70 P 22
ATEREm, R, B ZRR SRE 4 DR
B HEATIREG, Ry W 2

F 2 REHFRIIERSE
Table2 Seedsphysical characteristics for experiment
o T +7 Tl HME R imm
9 K g JiE

P 3.685 12~24 1.2~22 1.2~22
[EP 2.803 14~23 1.2~21 1.0~20
2R 2.485 22~32 14~20 0.4~0.9
3z 67.304 56~59 42~4.4 4.07~42

i1 CP313 UL R (43 JEE{E N 0.001g) W%
FrHERf s ] DS5102 ALA7 fifi 7 ¢ Ao I LA L /R
s R
4.2.2 RK¥EFik

SCREN 6 AT RCAHERE R 5 AR RS 1A
65E 600~2 100 r/min i 10 AN . i B A i A\ s
JEAE, HI AN ey TAE. S, X4
Ffhh 7 2EAT 5 RHERP A o

AR5 FB 2 T BRI LR 3L
AT HE R A R R BOE TR A AT R SR R by
Lo ARFERBN, AT HER B .



%5 M SEMNARSE: N IEFYLEE RE TSR 125
n _ T R
>0 -9 : o
i=1 % Fz 3 BITHMSITRHAMN
T _ 4 Table3 Coefficient of variation in the same rows at different
V= ¥ x100%, Hrfix == working speed
" " ATEHEE (kmh™) 25 35 40 ARHAT
Pl N S = - 5 1T R/ (km- . . . AR AT
[, n AHRATEG x ST FRHEE, 90 x AP Wk o0 o oy o
WIRATHFE, g5 v N RSERAG % AR 5 A% 154 137 118 12.1

4.2.3 RIELERE55H

EW 6 1T Reas AT A BRI g5 R I 4 FioR.
WIS 4L REKW, BAORFERFR, 17— 280tk A 5 R 5
5/ IMEL IS 6T Y 1) 43 BiC 2 FE TN ] o 3R PRI S b1 o e 2%
1 1560 rimin B, AT R — 3R R R R /N A 12%;
PRI (A SR e #5635 ok 1020 rimin i, 4710 — 24z
FREINA 4.4%; FERZ R o BCAR R 1560
r/min [, 477880 T R RN N 8.6%; R4k G Rl
T4 83 1y 780~1020 r/min B, AT R — A 5 &
/N K 7.30%; FEFIRF IR, A T IR A AT
)30k, SR AN [F) R A P B AN [ 43 C 2% 4

—e— iz —o— Fi
—— 5 —a— 8y

600 780 1020 1560 1620 1740 1800 1860 1980 2100

545 (r-min)

B4 FR4Ek ) 6 4T B AT — B R 7 A4
Fig.4 Coefficient of variation between rows at different
distributor rotating speed

4.3 IEEBHMSR TR MIRE
4.3.1 RIEMAHE KA S

EH 5 g AR YR, PR R 1, RH
FEWNHERPEIRE G AT HEM S, A CP313 AR
Sy AR 0.001 @) R & BeHER TR
4.3.2 RE&FE

K 411 AHFE RIS S 37 B IR AT 19 i Al
TEfRIEA b, HERh S A e A /R |
CAB (- R o TAEKEERD) 3 m, MIEFE 5
JHas, Bk 10 cm —BEY NE A, HHREN A
HOCERRED) o ARHAT I I T B T HER A8
B, FEMRIAEE A 3.0 km/h, AL LA H Y, A
PR R 5 K, RSB PR TAT W
FEFNIE) 5] P H5 4
4.3.3 RBLERE5 M

HF RS TAERAT WHEM S S A I 45 S W6 3 P
TNo IR EE L], HERNAR TAERS, HLEATE TR,
TSR S KA. MLEAT B E 2.5 km/h LA
B, AT BUE AR S R 15.4%0LF . R BB RS
P B HERN % e R BT, e IS N AL L AR AT A I ) AR
&, HHT R DGPS A K /N AR B (1) )3 F 12

5 4 it

D ARSI A BRI R S, et iRIEA R
FEUR HERI S BT — R R A BE R 224/ T 0.24%, R4
HA B R .

2) KA M IR 2 TAER,  nl AR AN R
TIEBEAR /3 FL A 38, T AT RUBRAR A AT AR S R AL
FR A [F) Tt~ e g A 4 TG 8% 2 3k 40 3310 kg i S8 FhF~ 1 560
rimin; FISEFF 1020 r/min; ZBEA T 1560 r/min; 4§
G- 780~1020 r/min, FEMLAIRCASEE T TAE, 4T
—HMEAR R RN, AT B

3) WLEATEMBAL, 17N B R REHOR,
WLEATEMEEAE 2.5 knvh DL ERS, 47— 20 AR 55 R 5L
7 15.4%LL R,

(& % x #]

(1] RILHE, SRR /D DIER LR S IR SR T 17 J].
RHUALHFIY, 2004, (4): 14—16.
Song Jiangteng, Zhang Shumin. Current situation and
developmental orientation of plot seeder[J]. Journa of
Agricultural Mechanization Research, 2004, (4): 14—16. (in
Chinese with English abstract)

(21 FIE, WA, . SRR G H R E AU ALK
L. Ak TREAR, 2004, 20(3#F]): 53—54.
Guo Pelyu, Shang Shugi, Wang Yu'an. Popularizing and
increasing the level of mechanization field breeding
equipment[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2004, 20(supp): 53 — 54. (in
Chinese with English abstract)

[B] AR, HIEEE, RS, 1EYE PRI X HLAR AL AT 5L
HERE[. T EARN AL, 2006, (6): 44—46.
Lu Bingfu, Hu Zhichao, Zhang Zuli. Review on
mechanization of crop breeding test plot[J. Journal of
Agricultural Mechanization Research 2006, (6): 44—46. (in
Chinese with English abstract)

(4 BE, B 2 TR RRALIERERN 7T OF SR
5. REULHIGL, 2007, (2): 34—35.
Yang Hongyu, Zhao Dongmei. Research present situation
and tendency about performance examination way of millet
precision seeder[J]. Journa of Agricultural Mechanization
Research, 2007, (2): 34— 35. (in Chinese with English
abstract)

[5] XU, Ffk, SBEH. 2BF—8 B/ N2 R RRLIR AR 4) vk
MR AN, R TSR, 2001, 17(6): 64—68
Liu Junfeng, Yang Xin, Feng Xiaojing. Analysis of influence
factor on seeding uniformity of model 2BF-8 wheat precision



126 Lk T4 2011 4F

planter[J]. Transactions of The Chinese Society of Agricultural with English abstract)
Engineering, 2001, 17(6): 64—68. (in Chinese with English [9] SRR, ks, FERLZ UL RERT I & B EAT BN E ).
abstract) T EAR L K24, 2002, 7(4): 25—29.

[6] Bk, ZEMEnH. TGO e B b Ak e A e 2 ) U], Shi Zhixing, Gao Huanwen. A monolithic micro-computer
RHALHIFT, 1997, (4): 57—59. system for planter performance measurement and graphic
Chen Jin, Li Yaoming. Development of rotational speed printing output[J]. Journal of China Agricultura University,
monitor and alarm device on combineglJ]. Journal of 2002, 7(4): 25—29. (in Chinese with English abstract).
Agricultural Mechanization Research, 1997, (4): 57—59. (in [10] KimY J, Kim H J, Ryu K H, et d. Fertiliser application
Chinese with English abstract) performance of a variable-rate pneumatic granular applicator

(7] SN, mniesr. HERN S L g R I B ST [ AR L U, for rice production[J]. Biosystems Engineering, 2008, 100(4):
ik, 2002, 33(2): 41—43. 498—510.

Shi Zhixing, Gao Huanwen. RLD Optoelectronic sensor for [11] FKASEE, hpebk, FEIGEe, SE ORI A SR EHALHLYE
seeding monitoring[J]. Transactions of The Chinese Society TR B 5. Rk TR, 2004, 20(1): 113—116.
of Agricultural Machinery, 2002, 33(2): 41—43. (in Chinese Zhang Shuhui, Ma Chenglin, Du Qiaoling, et a. Design of
with English abstract) control system of variable rate fertilizer applicator in

[8] ki, & BRXMERHESHE RPN EEE. TE precision agriculture]J]. Transactions of The Chinese Society
Al K224, 1997, 2(4): 48—52 of Agricultura Engineering, 2004, 20(1): 113—116. (in
Zhang Bin, Yu Qun. Research and design of an apparatus for Chinese with English abstract)
measuring transient slip of wheeled tractor[J]. Journal of [12] FEARMHURARZE T . CRAUR B FIY T~
China Agricultural University, 1997, 2(4): 48—52. (in Chinese WHM]. dbst: HUBR O RSk, 1990.

Design and experiment on electronic control system for plot seeder

Gong Linong, Yuan Yuliang, Shang Shugi*, Jiang Jinlin, Zheng Yuenan
(Mechanical and Electrical Engineering college, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: In order to improve the precision and efficiency of plot seeders, an electronic control system was developed,
which conld increase the accuracy and scientificity, decrease cost of breeding experiment in the field. A stepping motor
was applied to control the rotation angle of cone compartment tray of the metering device. The centrifuging distributor
was controlled by a direct-current motor, and two speed sensors were used for monitoring working speed to reduce the
influence of skidding which caused inaccuracy of seeding length. The indoor experiment results showed that the
inaccuracy for the rotation angle of cone compartment tray was less than 0.24% at all kinds of rotating speed; according
to different seeds, the best distributor rotating speed was different. The speed respectively was 1 560 r/min for colza
seeds, 1 020 r/min for Chinese cabbage seeds, 1560 r/min for sesame seeds, 780-1 020 r/min for green bean seeds.
Seeding in such speed could make sure that the coefficient of variation between rows was minimal and the best
coefficient in rows was achieved. When the working speed was higher than 2.5 km/h, the coefficient of variation in the
same rows was less than 15.4%. When the working speed was lower, the coefficient of variation in the same rows was
higher.

Key words. seed, control systems, design, metering device, distributor



