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Design and Test of Rice and Wheat Combined Seeder of Sowing
Depth Automatic Control

YONG Kai' WANG Gang® WANG Zhengbing' ZUO Liming' YANG Ya'
(1. School of Smart Manufacturing, Wuhu Institute of Technology, Wuhu 241006, China
2. Nanjing Institute of Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China)

Abstract.; For the problem of unstable sowing depth of rice and wheat seeds due to the unevenness of the
fields in the middle and lower reaches of the Yangtze River, the 2BFGL — 19 sowing depth automatic
regulation rice and wheat combined seeder was developed, which can monitor and automatically adjust the
sowing depth in real time. The key components such as the sowing depth control device and the sowing
depth monitoring device were designed, and the hydraulic transmission and control system was established
based on the principle of sowing depth automatic control. Through the motion analysis of the sowing depth
monitoring device on both sides, the relation between the sloping ground and the distance from the touch
plate to the front and rear touch modules was obtained. On the premise that the critical angle of the
sloping ground was 3°, the distance from the touch plate to the front and rear touch modules ware 19. 07 mm
and 12. 29 mm. The coefficient of variation of the consistency of the sowing amount of each row was taken
as the evaluation index, the standard dynamic test was carried out. The test results showed that when the
test machine worked at speed of 0.6 m/s to 1.2 m/s, the average coefficient of variation of the
consistency of the sowing amount of each row was 3.44% , and the sowing amount consistency of the
machine was good. Taking into account the working efficiency, when the working speed was 0.8 m/s,
the coefficient of variation of consistency of sowing amount of each row of the test machine was 3.24% |,
which was better than 3. 62% of the prototype machine, and the test machine had better sowing stability

at this speed section. The qualified rate of sowing depth and the coefficient of variation of sowing
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uniformity was taken as the evaluation index. The field test was carried out. The test results showed that

the qualified rate of sowing depth was 87.04% ,

the average coefficient of variation of sowing uniformity

was 22. 86% . All indexes met the operation quality of grain drill standards, compared with the prototype

machine, the comprehensive performance of the test machine was improved. The test results met the

design requirements.

Key words: rice and wheat seeder; sowing depth monitoring; sowing depth control; hydraulic system
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Fig.1 Structural diagram of rice and wheat combined
seeder of sowing depth automatic control
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Tab.1 Main technical parameters

FHLR A (K x FE x5)/(mm x mm xmm) 2180 x3 110 x 1210
YE Al i 5/ mm 2 600

& F0 A7 B/ mm 140 ~ 160

YE A7 5K 17 ~19

6 Rl /mm 20 ~40

PEr i/ (m-s™") 0.6~1.2
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Fig.2 Layout and structural schematic of sowing

depth control device
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Fig.3 Structural schematic of sowing depth monitoring device
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Fig.4 Working principle diagram of sowing depth
control system on sloping ground
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Fig.5 Principle diagram of hydraulic system
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Fig.6  Control circuit
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Fig. 7 Motion trajectory of sowing depth monitoring

device on sloping ground
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Tab.2 Main technical parameters of WD904 tractor
S5 B
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KNI R /KW 66. 2
B/ (romin =) 2300
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3l 1 AR kW =59
Bl 1 i A 3/ (remin ™) 760/1 000
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RIRERDAL, IS B LA 56 25 R N3k 3 Fos
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Tab.3 Test results of 2BFG — 19 seeder %
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Tab.4 Test results of sowing amount consistency of each row

e/ AT HER g FHHR  ERER
(mes™") 1 2 3 4 5 6 7 8 9 /g /%
0.6 49.13 48. 25 50.51 50. 58 50.23 48. 61 48. 15 47.23 52.33 49. 45 3.21
0.8 65.33 64.12 67. 34 65.78 67.95 61.72 62.12 64.25 65. 34 64. 88 3.24
1.0 80. 46 81.05 86.23 86. 86 81.78 87. 69 81.37 80. 98 80. 44 82.98 3.62
1.2 98. 65 104. 31 106. 52 95. 36 102. 89 98.57 98.98 104. 48 104. 16 101. 55 3.68
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Tab.5 Test results of sowing depth

A A5 BATHE R/ mm TR, BARE TR
T 1 2 3 4 5 6 7 8 9 mm ARER AR/ %

1 25 18 28 32 30 33 25 25 42 28.67 7

2 42 38 35 38 35 28 27 23 28 32.67 8

3 18 16 25 31 32 35 32 32 36 28.56 7

87.04

4 33 35 32 28 30 36 29 32 34 32.11 9

5 41 38 36 30 28 28 26 22 24 30. 33 8

6 30 32 33 27 25 28 22 16 25 26. 44 8
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A Ml B fi A 5 B, ] 3 0I5 0 9 2 S i v [A)
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Tab.6 Test results of sowing uniformity

By K X[ e K Ty ARR
F5 1 2 3 4 5 6 ME /%
1 26 36 40 28 35 20 31 24.13
2 24 29 39 24 30 38 31 21.40
3 38 34 37 22 22 30 31 23.44
4 22 32 32 42 28 38 32 21.93
5 39 42 28 22 32 35 33 22.19
6 42 23 35 37 27 25 32 24.07
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