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Design and test of mechanical leakage detection and reseeding device

Wang Zongyuan, Ming Jiarui, Wang Qihuan, Zhang Ce, Yue Dong,; Geng Duanyang
(School of Agricultural Engineering and Food Science s Shandong University of Technology, Zibo s 255000, China)

Abstract: Aiming at the problems of missed seeding in the process of corn sowing, a mechanical missing seeding detection
and reseeding device was studied by using the redundancy design method. The seed filling of the main seed metering device
was continuously detected through the spanning seed probe rod, and the locking rod was driven to lock and unlock the
reseeding device, so as to realize reseeding. A new type of seed probe rod structure was designed, adopting the double-
deck structure of the seed probe rod. to improve the precision of missed seeding detection. Optimizing the structural parameters of
the detection device to realize the quick locking and unlocking of the reseeding device. Through the motion analysis of the
reseeding device, the structural parameters of the reseeding device and the conditions for synchronous reseeding were determined
to improve the seeding quality. Combined with the theoretical analysis, the single factor test and orthogonal test were carried out
with speed of advance, seed exploration angle, and the maximum force of the reseeding return spring as the test factors, and
the missed seeding index and qualified index as the performance indicators. The optimal parameter combination was determined as
follows: the speed of advance was 0. 9 m/s, the seed exploration angle was 45°, and the maximum force of the reseeding
return spring was 12 N. Under this condition, the missed seeding index was 3. 4%, and the qualified index was 94. 5%,
which could conform to the relevant national standards.
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Fig. 1 Reliability model of reseeding and

reducing missing seed metering device

BB ITCAR RGA n AHH— B HER AR WA R
4 1 Fh g

Q =1-(1—q) (D)
s Qo HEFh RGEHREAR, 0

AR [ G P LS Bk DA B R B RS B A
FIOHLIR 8 5 1096 BBl U TT A 2 A HEFh 2% . L &
SRR SR 0 1000 WE B 126 KU BE 85 1 HE B 28
A HERN AR P . BT RAAS BT 52 5% LA A0 A1 R 9 6 HR A
SHERI AR K SR DLOTA B T B 09 BB 19 U
A AP HERR AR LN 2 B
Dz

—
4\
5 N~ 3
- 2
° 1
X o
8 2
| L

B2 RHaHMRSFFEE
Fig. 2 Principle of redundant seeder metering system
LAMEP R E 2 RMRPETHRAE 3. BUF AL 4RFNT
5. EHEFETERSE 6. HEFNARAN 7. L ohideE 8.3

HEFP R GER P EHERR A% . T A I 32 HE A s IR 42
TEHER & B4 2 T SEBM T B9 BRI AR E 2 Bl [
o Fi 0 HR AT Bl A7 A L DU PR T Bl AR v 1) Ao T
A I B BT BE DR R R AR B S 3l )
B ANl IR FE Kb TS R R A 5 T — B R s IR A
LT R FUAR Y DL TREAP AT T I8 2h R 4h R L il A
MBS B A AR E IR B HEAT AR AR IR
AR B3 AR S S R Pl es IR 4[] p iz 5% L SC BLAN R DI RE
1.2 HifheSEM 5 TIERE

TE LR B SRMG 18 5 T WE5E T — B B R 5L
F6 o B 1 T 7 G I 5 D Bk B, AL 3 BT

B3 BEENMHEINSHHEENRETXNENREEHE
Fig. 3 Structure diagram of drum seed metering
device matched with mechanical testing and reseeding device
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Fig. 4 Socket of wheel-type seed metering device
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Fig. 6 Relationship between the rotation angle of the seed

probe and the position of the main seed metering device
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Fig. 7 Motion analysis of reseeding device
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Fig. 10 Results of single factor tests
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Tab. 1 Factors and factor levels of experiment
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Tab. 2 Test plan and results
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