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Fig.1 Structural diagram of test-bed for automatic depth of
furrow opening control system
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Fig.4 Variation curve of simulating surface height

2.2 BHHH

WATHLM ST T 23S0 e . WIERL. T
- s s, wE 1 im. B, s
5% X PR L AT DU 5 VAT LM e 3 S PR AT E ;s WU L
L1 59 IR e S e T A B, RIS AT S

AT DUFF FEHGE T HAHE. BRI ETE (CEHEBD
BEME, CEATVIR . 88 36 SR R 28 A M bk |
B CFB) , ABEFEEE.

WL TAEATHR 1, B 160 mm, 43hEL% ZE4F L 20 mm
BEKNEGME (=0, B 5d i 8&) BHERLSMHE
O=160mm, K& A ED B, WE 5 Fras, NHEgE
SRIGXF LI IR BEAEAL dh W& 1.

24 AR L5 W R L 2 AL TATRE R R S B
e AL E) B, WIFPRECYRITHARESET 100 mm, BIHA
HAWHEE (WA REEEAN 100mm, HEHEER
50 mm) . PASEAEEAE, B RERR M L I BTEE
fE-75~75 mm Z 8], ToFFA%% ETHIRHEA-173.6~
157.5 mm, BRI HLH BE S5 78 Hh R BLRUAR 1945 5 vu
PR FF VA VR 8 2 3 S VAR S

c 100

Bs5 ATHMTER

Fig.5 Schematic diagram of regulating mechanism

®1 OHEFEEMBSFORETMIMEXR
Table 1 Relationship between cylinder piston position and depth
change of furrow opening

LA ZE AL /mm FE R AT/ mm
0 —
20 376
40 38.8
60 40.0
80 41.1
100 422
120 43.1
140 43.9
160 44.4

i MECE A LL 20 mm A UK
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Design of test-bed for automatic depth of furrow opening control system
based on ATmegal28 single chip microcomputer

Cai Guohua, Li Hui, Li Hongwen™, Wang Qingjie, He Jin, Ni Jiliang
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: To develop an automatic depth of furrow opening control system for no-till seeders, an automatic depth of furrow
opening control system for indoor test-bed was designed. It was made up of a measuring unit, a controller, a driving board,
hydraulic system, adjusting mechanism, an opener, and so on. And it achieved tracking control of the depth of furrow opening.
The results indicated that when the depth of furrow opening was 50 mm deeper than the desired value, the steady-state response
time was about 0.48 s ,and when that is shallower than the desired value ,the steady-state response time was about 0.6 s, The
maximum error of them both were less than 10 mm. The resuits also showed that when the undulation slope of surface imitating
board was smaller(motor speed was about 10 r/min), the dynamic response error was limited to -30-30mm ,when that was bigger
(motor speed was about 25 r/min), the dynamic response error was limited to -60-40 mm. The imitating static and dynamic
response experiment could be carried out based on this test-bed for automatic depth of furrow opening control system, while
control strategy should be studied further to decrease time of improve the performance of the system.

Key words: microcontrollers, design, agriculture machinery, depth of furrow opening, electro-hydraulic proportional
control, test-bed
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