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Design and test of corn precision seeder for dry-land whole
film double furrow sowing
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(School of Engineering, Gansu Agricultural University , Lanzhou 730070, China)

Abstract: In order to meet the agronomic technical requirements of dry-land whole film double furrow sowing, a
corn precision seeder was designed. To realize the smooth working of the seeder, and to ensure the sowing depth under
film, the profiling mechanism of bidirectional parallelogram linkage was adopted. According to the initial work angle and
the maximum amount of profiling, all size parameters of the profiling mechanism were determined. The profiling volume
in vertical direction reached to 98.35 mm, and the profiling angle in horizontal direction reached to 15.2°, which met
the requirements of profiling sowing. To reduce missed sowing, and to reduce the rate of no-seed holes, the open-type
dibbling wheel with cam-plane connecting rod was adopted, With ADAMS software, the hole-making process of the seed-
er was simulated and analyzed, and the influence of slipping rate of dibbling wheel to shape of holes was explored, so as
to optimize the forward speed of the seeder and to reduce the hole dislocation rate. The field test results showed that, by
using the corn precision seeder for dry-land whole film double furrow sowing, the rate of no-seed holes was 0.9% , the
pass rate of seed number per hole was 93.6% , the pass rate of sowing depth under film was 91.8% , and the hole dislo-
cation rate was 2.5% , so its working quality could meet the requirement of technical standards.

Keywords: whole film double furrow; corn; profiling; precision seeder
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1. Walking tractor; 2. Profiling mechanism; 3. Dibbling wheel;
4. Traction frame; 5. Body frame; 6. Hand lever; 7. Axle; 8. Walking
wheel; 9. Fixed link
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Fig.1 Structure of corn precision seeder for dry-land

whole film double furrow sowing
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Fig.2  Diagram of working trajectory
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Fig.3  Profiling mechanism of bidirectional parallelogram linkage
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Fig.4  Structural parameters of parallelogram
linkage on xy and xz plane
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Note: Fig.a: B;C;—limit movement position of upward profiling of par-
allelogram BC; B,Cy—limit movement position of downward profiling of par-
allelogram BC; o, —upward profiling angle; a,—downward profiling angles
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a’ —horizontal profiling angl.

A EFHLE o H 0°~ 100218, a, A 6°~22°
Z [8], B R RIN 1 T B2 5 14 6° ~22°,a +
o 20° ~ 400 ], B e/ MR TR AT 4251 £ 20°

~40°, T B ORIE RN ] (] IR AR, O T
RERZAT 2 05 1 ) i 7B 25 T 0l A 2R I IR
. SN AME R LI, K48 A SCRE R ALY
SN BT ETE A o« = 15°, 0006 TAEF p =0, F
TS ay = 15°, FHIEAFARIAIFE 5 1,24 200 mm,
2.2.2 GHHMGHETE dHE AT
BURS AR 1) B8 B o 1) DR/ T4 5% i) 9 o AL A= B
PIREAT Lk o AN 1) B B K%, TAE 4 551
R RARE , FEEEFIT ELEAL . 2, R

Vi, fEEE e R, X F AT IE R A AN AP LA
I 7R 2 TAEMERE R A5 1 N R S UIME . MR
SR ZE VA% T KA Tl ) 5 B 2 4, SRR B IR %
FPAILIY 2 85008 P ] ROST d = 200 mm,
2.2.3 BHIMKE LHE HSHE 3a B
N, TRIE AR o, =0, E FOFIEEHEZE, Hit
S5 T 2 RO AT 5T AF I B Lo

hy
L = (2)

sina + sin( a, — ao)

K, by AT A BRI 100 mm; oy HPTER T
B, B 050, R A, BL 15°, 315, L =
386.37 mm, B L = 380 mm, 55| FAE RN hyo

hy =L - [sin(ozl + @) — sina) ] (3)
K, o, B B, BU15°, &1 8, by = 98.35
mm, W 25 E 5 80 ~ 100 mm [EK 4 [&l 4b f 7,
X TG ALRE 16 22 45 D T it 4 BEAT B 8 K7V H 80
~ 100 mm PEATBE, I8 TAERT, TAEM MEE ik
R KGIER B = 100 mm B, 153 2246058 fA B

’
a o

!
a' = arcsin - (4)

L
S, o’ =15.2°, B0 15°, W A DI 20K .

3 i - AT IR GRS B 2
Fa) 0 A T B

(W HE - T DU R SR AR R SR AN 1AL 5 P
718 S ISR CRE A T AT A T 2 A
B, FEA5AE T2 AN A — TR A R O B
WA R A P 2 B, — e A B T R B
IS — V- AT TR SRR Bl R AR
A [ E FERS L P T AT BILR Bt 4 S8 4 bt
WPEHRE S Feid GG AR T, AR TR EEAT , R AT
SERT, TG SV BEE AT I, XA T E ML 5
e 1 DL R e AR O IR LA A B AR 3R
SN T R R AL, A7 S T T, DRAIE T Rl
£t elie =17,



5 JNIESRLAER
Fig.5 The solid model of dibbler
LS 2. 74 3484 F; 4.0 %8 5. 500, 6. T [ w1
7. MEWETE D)W s 8. IR T
1. Dibbling wheel; 2. Link bar; 3. Pendulum bar; 4. Cam; 5. Axle;
6. Duckbill fixed mouth; 7. Duckbill active mouth; 8. Roller
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Fig.6  Simulation model of dibbler
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Fig.7 Diagram of hole formation process
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Table 1  Relation between slipping amount and
angular speed of dibbling wheel

W HE AS/mm
Slipping amount AS

FHE w/(0s7")
Angular speed

AS=0 O<AS<naH AS=nxH AS=nH

103.5 99.35 95.74 92.11
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Fig.8 Simulation diagram of endpoint trajectory of hole formation device
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Fig.9 Field trial process and emergence situation
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Table 2 Performance results of field sowing
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