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1.JE#FHL Rotary cultivator; 2. JEZE Hydraulic pump; 3.HL R
[ Solenoid valves;4 ¥ JEHL Hydraulic cylinder; 5.3 %l 4% Control
panel; 6. FHiHt Leveller plate.
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Fig.1 Field rotary cultivator leveling system
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1. E G Hydraulic cylinder; 2.FHidt Leveller plate.
B2 TibdeEmHinE
Fig.2 Structure sketch of flatting device
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1.2,/ JE L Hydraulic cylinder; 3.4.5.6. 510 95 i [ One-way
valve; 7.8. L i #e [ Solenoid valve; 9.J% /1 % Pressure gauge;
109 Ji i Throttle; 11.9% H % Hydraulic pump; 12. %8 i i Re-
lief valve; 13,3 € i+ Thermometer; 14. 3§ i # Filter; 15. 3 4
Fuel tank.
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Fig.3 Hydraulic system
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Structure diagram of space position

Fig.4
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Table 1 The working table electromagnetic valve

"% Mode DT1 DT2 DT3 DT4 {8484 J7 6] Direction of dip

0 - — — — K level attitude

1 + — — — X—

2 — — — X+

3 — + — Y+

4 — - - + Y-

5 + — + — X—.Y+

6 + — — + X—.Y—

7 — + + — X+.Y+

8 + - + X+.Y—

L REERFS B Electromagnet connect; — : B BE#E 28 B Electromagnet disconnect.
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Fig.5 Schematic diagram of controller circuit

2 LA il o 2R A OR A .

IR il 28 0 1) HL % D LA [ AN & 5 T L B
A o R B R G PR MR ALY B T R 12 VR
HL A JEE R ARG I 381 1 b AR TE K ST 57 B B A4 £ B
F BAL R ML B 50 4 L A B R R B A B9 B E AE LCD
SR AE AR BLA A R 4k R g 2 R SR DG B
B9 B Lk 7E SRR i 9 5 BILAZ 5 it R T R A
K BB 5 T 8. 78 °F Hb Bk 60 AR o i (e
M (M =5°) i, B 5 LA 25 % el {5 5 4 il e i 4k
HL 215 B VR S 76 LR 24k Hh 218 0 5 R T O 174 FRL 1 45 )
W27 12 V s RIR o) N TAE.
32 HMAESHAERRX

F U0 A 50 45 SR S RO A A0 £ 5 o o A 4L
B BEGE S R BEF SR o y.2 3
AT B R RO AL VAL VAL TEXHE A S b
PRR AR o By B BUE L BT X AL
ALAL T AN

(3

Y. =arctan(

D

7, =arctan(

y )
VAL THAL?

Ky, BFHIARS « B A .y, 2T A 5
v A .

HiEEHRG) (DO R = MR E Rk NER
TR, £ 5 3 4 ) 2R 48 e B A B ) S
R T 4 JE A ) R G0 A TR A v o Y R LR
AR E D, XA S AT AL, S o €
[—90°,90° 1A FE B9 IE VI {H tana R 7 1E EEP-
ROM H1 B o = f (tana) BWIBLEF X R, DL 2 By
653 73 Ry 8] o 7 45 ) 2 Ak B 4 SR A, LR AR
WEUIE CRPSE BRI A 00 Ay 19 I DIED , IF 76 B 5
KAEPAE 1 A5 SR & 0 F UE &2 E tana,
R4S S0 Ay IR R e AR R ITY
i ol el B O 1 R A B vy € [ —45°,45° ] AR i
K BE R 0.5°8F, HE5 3 F EEPROM {5 £ 180 4~
EYIA.

4 T RGH)IRI

G &4

2015 4F 10 H A, 7E 48 v Al R 2 AR Ak
B 50 7% 0 3, X Wi B8R A RS R A K R P A
IS HEAT RS, WA T RS S 80 P

41



5 43

T WS A BT AERREOR BK MER YL i R Sy i 5l

133

P fE v T TIRS P42 O 0.849 kg/m? o R FF 57
55.79 mm. + 3T 3 A UK K 46,26 % . + I ST
322.5 kPa, fE/KHE M e 2EUWCHI S KR 2 d, o)
S K FBEREBIL (&L 6) T C £ >R AT £ 4% I 25 T 4t
ARG K e HEAL B 7)), 47 A f% FF 89 K 11 28 17
B o of P, JF R 4 2 OBF S 10 1 P

B 6 skHERE#HNRE
Fig.6 Test of paddy field cultivator
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Fig.7 Test of field rotary cultivator leveling

system based on sensor technology
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Fig.8 Principle of field data test method
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Designing the leveling system of paddy field rotary cultivator
based on tilt angle sensor control technology

WAN Song CHEN Zilin
LU Mengqin

ZHAN Pengcheng LAO Shanfeng
XIA Junfang ZHANG Jumin

College of Engineering s Huazhong Agricultural University sWuhan 430070,China
Abstract To solve problems including low leveling precision and poor controllability etc.of paddy
field rotary cultivator after plowing caused by tilting and vibration while farming,a set of leveling system
consistent with paddy field rotary cultivator was designed on the basis of tilt angle sensor control tech-
nology.It realized leveling regulation function by combining hydraulic control with the controller control.
The results of field trials showed that the working performance of field rotary cultivator leveling system
based on tilt angle sensor technology was practical with its automatic leveling regulation function. The
flatness after plowing S, was 2.20 cm, with elevation difference distribution 8 of 81.82%. Compared with
field rotary cultivator,the field surface roughness was 34.3% and the elevation difference distribution in-
creased 19.4% ,indicating that it can basically meet the agricultural requirement of rice planting.

Keywords paddy field rotary machinery; tilt angle sensor; hydraulic pressure control; controller;

leveling regulation
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