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Design and Experiment of Seed Metering Device for Rapeseed Based on
Seeding Frequency Feedback
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Abstract: The seed metering device for rapeseed was the core working part of rape mechanized seeding
technology. The performance of seed metering device for rapeseed directly determined the quality of rape
seeding. One of the trends to achieve intelligent sowing is to obtain sowing information through real-time
detection of rape seed flow and control the sowing volume accordingly. The electronic control seed
metering device that used motor speed as the control target had the problem of unstable seeding quantity
in real time under complex working conditions. This problem has made it difficult for the seed metering
device to achieve the agronomy requirements of sowing quantity. A seed metering device which can
perform feedback control based on real-time sowing information was designed to solve this problem. The
seed metering device for rapeseed consisted of a screw tube seed rowing mechanism, a detection and
control module, a small grain size seed sensing module and a drive module. In order to orderly pass all
seeds through the sensing area of the small grain size seed sensing module, the structure of the seed guide
tube was designed. This seed guide tube can match the sensor module. It can effectively reduce loss
sowing. The seed metering device for rapeseed was tested for rotation speed-seeding frequency
measurement and seeding accuracy rate. A seeding quantity compensation model was constructed based
on the result of test. This model reduced sowing detection errors. The seed metering device for rapeseed
was tested for rotation speed-seeding quantity measurement and seeding accuracy rate. A seeding quantity
compensation model was constructed based on the result of test. This model reduced sowing detection

errors. A seed metering device control system was designed by using the small grain size seed sensing
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module to complete real-time seeding information detection, and it used the detected information as input
to the control system. The control module calculated based on the set seeding information and the forward
speed information measured by the hall speed measurement module. The control module converted the
difference between the theoretical seeding frequency and the actual seeding frequency measured in real
time by the small grain size seed sensing module into the speed difference as the controller input. The
control module decided on the corresponding duty cycle. The bench test showed that the seeding quantity
detection accuracy of the seed metering device for rapeseed detection was higher than 98.75% in the
range of 10. 1 ~60. 4 Hz seeding frequency. The coefficient of variation of seeding quantity stability of
seed metering device for rapeseed was less than 1. 16% at different rotation speeds. The field test results
showed that the error rate of sowing quantity was less than 2. 55% and the coefficient of variation of
seeding quantity stability of seed metering device for rapeseed was less than 0. 98% at different forward
speeds of the tractor. This seed metering device for rapeseed provided technical support for precision
sowing in small plots.
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Fig.1 Structure diagram of seed metering device

for rapeseed
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Tab.1 Parameters of seed metering device for rapeseed
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Fig.2  Structure diagrams of small grain size seed
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Tab.2 Test results of detection at different seeding

frequencies of seed metering device
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Fig.8 Diagram of seed metering device for rapeseed control system circuit
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Tab.3 Test results of seeding quantity detection accuracy

at different seeding frequencies of seed metering device

HEFMA/He Rl ki Sebrpigl  AER R/ %
10.1 603 605 99. 67
15.2 917 913 99. 52
20.3 1206 1216 99. 15
25.2 1504 1512 99. 46
30. 6 1821 1833 99. 33
35.4 2136 2124 99. 44
40.0 2374 2401 98. 87
45.5 2707 2731 99. 12
50. 6 2997 3035 98.75
55.3 3337 3315 99.34
60. 4 3617 3624 99. 80

Hi ¢ 3 R, il S HE b 2 A HE RO 1001 ~
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R I SEHEROAUR R R TR
3.1.2  HEEfRUE RIS

W5 H TE TP HERR S 7E A [ 254 T TAERR
SETERIAT SEME O 5 2 R PR A S 1 HER AR
FE PG 55 BT FH 08 1 25 AT S HERP A% SLY — C AL
RS O S A e i i R e DL K
[ A RS, R DL NY/T 1143—2006
CRERPAILT B2 PEAN B BEIE) T HEFh 8728 S REBCH
TR (SRR ET TR RBUNT ST
1.3%) ,

e Mg v, FE ISR HEFD & R 11 28 2 3 4
A8 R I AN R VR R 21 G AN Y (B A i
et [ 120k LB ) e il b R S AL
IR O o R T R 0 B IR AT SRR A S



80 /A R = S

2021 4

FE A UEHU LR S AN T, SRR 5% e [m] o
[ 4 1 SO e A, R PRI S S e R 7 3
30 3o YR PR e A A ., HE D 25 AR P A0 A 4
FEH A TRE RN AR, 40 A0 kR LG 3y 25
30,35 .40 .45 50 r/min, 3£ 6 SKE, TR AT RE
RRALL FH ) T80, [ 28 e 7, 5 B HE AR R f 2
RN f=1.5r, — 15, W2 B L5 r, 5% 0 /Y
LA HRELHEE v KRN v =0.04r, -0.6, 76
PR AL TR VI P, B S HE AN AT R VT LN 15 ~
60 Hz, FEFHLEIS T HEE N 0.4 ~ 1.4 m/s,

T 56, TEIR i e 1 0T #EA T, K
FHEE 3 W, BUGRIEET Y 1 min, 5, 76 R #
SRS BT IR, R0 15 3 AN,
TN R TAERT [ 248 20 s, HEFP B ) 23 1 min,
R Y F A 3 WK, K 9B B AU W R T AR S
AT N T HE R AR e M 45 R a3k 4 TR,
TR AR MR S R BUR TR 3 IR HER KL
BObRE 22 57 A LU ME, 96 Fh ERUE AR ¢ R
¥k 3 i 36 1 HE Rl BT 5 A9 AR UE 25 57 Y Y
HofH .

x4 HMSFHIEEREMHIRBER
Tab.4 Test results of seeding stability for seed

metering device

HERE R AR
B 455, HE Ryl

e T U L SR
(rrmin~') /KL H/g

2EU% RE/%
25 1354 6.333 1.16 0.93
30 1819  8.512 1.03 0.76
——— 35 2280 10.647  0.86 0.61
R 40 2745 12.083  0.67 0.48
45 3220 15.045  0.52 0.35
50 3686 17.223  0.32 0.22
25/35/45 2222 10.373  0.91 0.73
25/30/40 2853  13.177  0.84 0. 69
30/40/50 2660 12.433  0.72 0.61
TR,
45/35/25 2285 10.677  0.78 0.62
50/40/35 2883 13.487  0.69 0.56
50/40/30 2742 12.804  0.66 0.49
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Fig. 12 Field test of sowing
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Tab.5 Field test results of seed metering device for rapeseed

BUBEEE/ SRS, P HERD Gl Sbr iRl Fo b i iR 22 ﬁFW%Fz"%ﬁ

. -
Ht (m-s~1) s Ik VSVt T T
0.35 143 11.34 1614 1621 99. 56 7.561 0. 81
181 0.37 136 11. 89 1 606 1617 99. 34 7.548 0. 64 0.98
0.32 155 10. 27 1587 1592 99. 68 7.439 -0.81
0.56 90 17.99 1608 1619 99. 35 7.562 0. 83
&1 0.54 94 17.32 1619 1628 99.43 7.598 1.31 0.82
0.58 86 18. 63 1590 1602 99. 26 7. 488 -0.16
0.74 68 24. 10 1631 1639 99. 53 7.651 2.00
18 10 0.71 71 22. 86 1615 1623 99. 48 7.579 1.05 0.73
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=2\ 1.01 50 32.42 1610 1621 99. 35 7.571 0.95 0. 63
0.97 52 31.48 1 625 1637 99. 28 7. 635 1. 80
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