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Design and Experiment of Seed Supplying Device Applied to Turntable Soybean
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Abstract: In order to solve the problem of manual seed replacement in seeding different types soybean seeds in modern plot
breeding, improving the seeding efficiency, a new automatic turntable soybean seed supplying device in plot seeders was de-
signed. The whole construction of the device was composed of the round seed plate and some seed cups. All the seed suppl-
ying process was realized through a motor controlled by PLC. The electrical automatic seed supplying device was composed of
the mechanical section and the electronic control section. The mechanical section was composed of seed cups, seed plate,
pedestal and so on. The electronic control section was determined by hardware selection and parameter calculation. In this pa-
per, theoretical analysis and structural design of seed cups were completed, DC stepping motor control was realized by the
software design. The results of the platform experiment showed that, the maximum of the seed cup offset qualified rate was
99. 6% , the maximum of the perfect seed rate was 99. 836%. It had great accuracy and reliability and can meet the agricul-

tural requirement of the plot seeders.
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1:Seed plate pedestal; 2:Seed cup; 3:Seed plate; 4: Motor;
5:Bracket; 6;Seed cup lid column; 7;:Seed cup outlet; 8 :Seed cup
lid; 9 ;Pedestal outlet.
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A: Seed cup switch closed; B: Seeds rolled in draft tube;
C:Seed entered completely; D:Seed cup switch closed. 1 :Seed cup
lid; 2; Upper seed cup; 3: Soybean seed; 4: Seed cup switch;
5:Seed cup bottom lid.
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Fig. 2 Seed in cups supplying process diagram



2 X A RN R G RER L A SRR B A BT 5 i

293

JES

TEBTH AR, 5 25 B B R SR 115 1 A A4
A A RE RS T Sl I ) T S BE 4 A e A R BORL Al
AT KL T SRR A Ol 19° ~ 25° /NX R LR
FALIE TR 25 1% B, O CRAIE BERD S B2 AN I &, AR
PRI ARHEE IO KT R 2 PRy e R B 5 4, R ol bR TAY
FHEERCN @ =30° MRAEHAT 3 17/ XK B 7% Fl
PLEIRERI AR Z 205K SR HLEEATZE SO m S —>
Fft, BRI 10 em, BE47 4 R 3L 2L 500 LR T, dk
BEHLEHC P #E 13 FhF 500 hro 7E B 1Al 8 g
T F 5 SR E R R A HERE A% 220 BEORUE 2 A A
TAE_ LRI AN S, BB H A O AR R T
TAFEARAY 2 A7, BORHTIE A R NS R
(L) \SE(W) JE(T) K AARHEAT IR, IF RS
HAE(E3).

B3 XEZHNZE
Fig. 3 Three axis determination of soybean
I GRS D, HHEARXT
D, = VIWT

7S FORCE 29.6 g, FORLIAR 39 mL, KI{E
6.21 mm,
2.1 MR

Flbfo2 B SRR Y OG5 AR, Hazs 5h
R EME R IT OFT I BKG v 1 L3 52 o b o o
M RENT 58 AL AP AR . FhAR A 5 2B 7E T b
PRIRAR R TT O, th T R B 2R AL 3 o 5
N, BAR RS IR R L A O AR LA K RE AR TC I
TR T IE W AR, 2540 B Es . FhbR e A4l b 4
K4 Fros o
2,11 AR L3Ry St A AR A ERhAE
EEOR G B R BN T R I 58
XFEUAT 3 ATHBAIHIL 3 A HERD A5 [F] (LA, B AR B4R
9199 mm, BORHEESFIAR N BE 3 ASFIAR A I i i
W IR 3 AHERARBEATHER o D AR AR AT
RESEE 3 RN IR S0 70 A1, R ARESH A P 4 A
5 e

LTG5 2 FPARIR 35 53 AR 354 2 IR AL 1755 - i
o
1:Switch; 2:Seed cup bottom lid; 3 ; Upper seed cup; 4 ; Limit
boss; 5:Seed cup lid.
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Fig. 4 Overall seed cup structure
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1:Seed cup upper lid mounting column 2 : Limit boss; 3 :Seed
cup inner cavity; 4:Seed cup outlet; 5:Switch mounting hole; 6
Mounting location hole.
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Fig. 5 Seed cup uper-structure diagram
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groove; 3:Seed plate; 4:Edge groove; 5:Transmission shaft hole.
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Fig. 10 Overall seed plate structure diagram
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Fig. 11 Seed plate structure diagram
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Fig. 12 Schematic diagram of the electronic control system
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Table 1 Accuracy test of seeding device
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Mean/mm Qualification rate/% Number of broken seeds Qualification rate/%

1 1.20 99.4 0.82 99. 836

2 1.22 99.6 1. 14 99.772

3 1.25 99.5 1.21 99. 758

4 1.33 99.4 1.26 99. 748

5 1.40 99. 4 1.29 99. 742

6 1.52 99. 4 1.31 99. 738
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