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Design and test of a control system for rapeseed metering device
based on pressure sensor for seed quantity control

WU Ming-liang'®?, YANG Yang™", GUAN Chun-yun®, XIANG Wei*, TAO Dong-cai**?"

(1.a.College of Engineering; b.Oilseeds Crops Institute, Hunan Agricultural University, Changsha 410128, China;
2.Hunan Province Modern Agricultural Equipment Engineering Technology Research Center, Changsha 410128, China)

Abstract: A variable control system was designed and manufactured using eccentric orifice wheeled metering device for
2BYD-6 type rape shallow tillage fertilizing joint type sowing machine. The control system consists of an
emission-detection system which depends on a pressure sensor directly detecting changes in quality seed box to realize
the detection seed quantity sowed and a an two parts, displacement and displacement detection system regulation system
components, displacement detection system by means of a pressure sensor directly detect changes in quality seed box to
achieve the amount of canola seed testing Eemission-control system which based on electrical signals converted from the
detection result of the detection system is converted to an electrical signal, to achieve emissions regulatedion and the
desired amount of seed by controlling the motor speed of seeding shaft driven by the SCM seeding shaft drive motor
speed to achieve the desired amount of seed. Bench test shows that the control system can accurately detect the amount of
seed sowed per time unit which compared to the theoretical value, and realize variable seeding by regulating the
rotational speed of metering device. The accumulation error for detecting rape seed volume per minute can be controlled
below 3.5%, with seeding uniformity coefficient of variation less than 7%.
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Fig.1 The amplified circuit figure for signals from pressure sensor
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Fig. 4 Test bench automatically controlling seeding quantity
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Table 3 Seeding quantity of seed-meter with automatic controlling system
Y o L I hol% kal%
(g:min™) (rmin™ (g'min™) (g:min™)
225 30 19.5 21.7 13 35
29.5 40 26.0 29.2 12 3.0
36.0 50 32.0 35.8 11 0.6
43.0 60 35.2 434 18 1.6
50.0 70 40.0 48.4 20 3.2
3
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Table 4 The results of variation coefficient for seeding uniformity

/ / /(g:(20 ) %
(g-min™) (rmin™) =20s 21 40s 41 60s 61 80s 81 100s 101 120s
22.5 30 7.2 8.6 7.2 7.6 7.8 7.4 6.9
29.5 40 9.2 10.2 9.7 9.8 9.0 9.5 45
36.0 50 11.4 13.3 115 11.8 12.4 125 6.5
43.0 60 12.6 14.0 14.2 13.7 14.0 14.2 4.4

50.0 70 15.8 18.1 17.2 17.6 16.6 16.5 4.9
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