2016410 A i | A 1 R = £ 55 47 % KT

doi;10. 6041/j. issn. 1000-1298. 2016. S0. 013

ET PLC WEHZBMIIZIT SR

REE” XL&™ HFES AR MEe sl
(1. A EAN AU AR 2T B, AL st 1000835 2. BURAFHE B A FRA H, dbat 100083 ;
3. BT RUIED N RIAIE Pt , K1 410128 4. b A PR P AL E 4 T RS2 6%, JEET 100083 ;
5L BARBUR , B 535000)

WE: Wil T —F3EF PLC W E B GEAEFEFIHL . BRI 3222 i HERR 2% F 10 25 A1 PLC 45 1) 38 55 SC B0 AR 4L %,
T o) 2 A SRS ) N A B , S T A ol A R E Sl AL Sl 2 ) P 0 O DG R e o o 4] AR R Bl L2 e S B
N T 7 ol R LT [ B R — 2, ZERERN Y 4.5 .6 ke/hm’ FEFPEFE 3 .4 5 km/h & E R, HEAT T HERR R 1EBE
D, 3B AR 5 ke/hm® 545 T, 8 814547 HEFh B — S0ME AR 7 2805, 02% |, S HER B A AR 228K 0. 89% |, Bl TR 46t
0. 1% iR F K0 HERD S PEAE S R 80 18, 9% |, 1 2 b v EEOR 5 H [R) 00 45 SR R WA SR AP 38 S A R R B
20.4% i BEAR L ER .

K HEIEFHL; PLC #5415 il 5

RESES: $223.94  XHARIDA: A XE4HES: 1000-1298(2016) S0-0084-06

Design and Experiment of Tef Seeder Based on PLC

Zhao Jinhui'?  Liu Lijing®® Yang Xuejun®®  Zhao Zhengbin®* Hao Zhaohui>* Zhong Dexin’
(1. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China
2. Modern Agricultural Equipment Co. , Lid. , Beijing 100083, China
3. Collaborative Innovation Center for Southern Grain and Oil Crop, Changsha 410128, China
4. National Engineering Laboratory for Agricultural Production Machinery and Equipment, Beijing 100083, China
5. Pubei Agricultural Machinery Bureaw, Qinzhou 535000, China)

Abstract: In order to solve the problem of Ethiopia tef mechanized seeding, a fertilization seeder for tef
based on PLC was designed. The tef seeder mainly included seed-metering device, furrow opener, PLC
control system and so on. Sowing speed was measured by speed sensor, and corresponding relationship
between sowing speed and servo motor speed was established, which can be used to control servo motor
speed to achieve the same seeding rate per unit area at different sowing speeds. A small seed-metering
device and single-disc opener were designed to solve the problem of poor uniformity and low stability. The
PLC control system was designed for sowing, which can assure the tef seeder worked well in clay soil. It
would be easy to adjust seeding rate and fertilizer rate through human-computer interaction interface.
Seed-metering device performance experiment was carried out at different seeding rates of 4 kg/hm’,
5 kg/hm’ and 6 kg/hm” and sowing speeds of 3 km/h, 4 km/h and 5 km/h. The results showed that the
consistency variability coefficient of row seeding quantity was decreased with the increase of seeding rate
and sowing speed, and the stability variability coefficient of full seeding quantity was decreased with the
increase of seeding rate, which was firstly increased and then decreased with the increase of sowing
speed. When the seeding rate was 5 kg/hm’ | the consistency variability coefficient of row was 5. 02% ,
stability variability coefficient of full row seeding quantity was 0. 89% , seed damaged rate was 0. 1% and

seed uniformity coefficient of variation was 18. 9% under zero level testing condition, which can meet the
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standard requirements. The sowing uniformity coefficient of variation was 20.4% in field experiment,

which can meet tef agronomic requirements.
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Fig.4 Flow chart of control system
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Fig.5 Flow chart of software design
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