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Design and Experiment of Type 2BH —3 Inter-row Seeder
Jia Honglei'®  Jiang Xinming' Guo Mingzhuo' Zhao Jiale' Wang Fulan' Wang Lichun'”’
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China
2. Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130025, China
3. Jilin Academy of Agricultural Sciences, Changchun 130124, China)

Abstract; A type 2BH —3 inter-row seeder for maize was designed to meet the agro-technical requirements
of stubble mulching and row ( ridge ) -inter-row ( furrow ) tilling alternately, which can perform inter-row
operations including fertilizing, seeding, covering and rolling at a time. In order to reduce the longitudinal
length of the inter-row seeder, a multifunctional road wheel was designed, which can serve multiple
functions such as land following, depth limit, transmission, soil covering, rolling and soil breaking. The
discrete element simulation was conducted to compare the rolling effects of the two road wheels, one with a
smooth inclined plane and the other with V-shaped ridges, by using EDEM software. The simulation results
showed that the road wheel with V-shape ridges had higher ground pressure, making the porosity of soil
decrease by 6.38% ~6.93% . Field tests showed that the qualification rate of seed spacing was 89.8% ,
the miss seeding rate was 2. 3% , the multiples rate was 7. 9% , the average vertical distance between seed
and fertilizer was 3.99 cm, the coefficient of variation of instability of fertilizing between rows was 2. 35%
and the coefficient of variation of inconsistency was 1. 62% .
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Fig. 1 Schematic diagram of inter-row seeding
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Fig.2 Schematic diagram of inter-row seeder
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Tab.1 Technical parameters of inter-row seeder

2 ACIEN
LT kg 160
SMERSE(K x B x $5)/mm X mm x mm 1 800 x 1 370 x 850
L&) J1/kW 14.7 ~22.1
YEML AT 5K 3
17 HE/mm 600 ~700( 1] %)
I RAE R/ (kg-hm ™) 40
BRMALE/ (kg-hm =) 600
Jifi A 6 B/ mm 30 ~50(FTF)
A& Fh IR FE/mm 30 ~50
Py JE/ (km-h 1) 2~6

12,1 HLEEE S

PR EE b — A IR, X T B 28 (BB HE 1200 ~
1400 mm ) 7k (14 H /NSy 28 45 H AL, A7 [ 46 o 535 i
A BATE L LR BIAT 5 2n +1(n =1,2,3++),
w347 5477 47 5%

1.2.2 HLEMG B E

1% 55 3% A b AN f B AR S, M e R A E A
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Fig.3 Schematic diagram of seeder unit
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Fig.4 Schematic diagram of road wheel
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Fig.5 Sectional drawing of seed trench
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Tab.2 Coordinates of reference point cm

2% m FEA 1 ARl FEA 2 AL bRl FEA 3 ARl ARkl

A (0,0) (0,0) (0,0) (0,0)

B (23.5,-1.6) (23.3,-1.7) (22.1,-1.2) (23,1.17)

c (12.7, -5.2) (12.9, -4.9) (11.4, -5.5) (12.33,-5.2)

D (4.4,2.2) (4.9,1.8) (3.5,2.9) (4.27,2.3)

E (19.7,2.0) (19.2,2.7) (20.1,1.8) (19.67,2.17)

F (8.0, -0.2) (7.7, -0.3) (8.5,-0.3) (8.07, -0.27)

G (14.4,-0.8) (13.8,-0.9) (14.7,-0.8) (14.3, -0.83)

H (9.1, -2.9) (9.6,-3.1) (8.9, -2.8) (9.2, -2.93)

I (14, -2.9) (12.5,-3.1) (13.6,-2.8) (12.47, -2.93)

a (1,1.6) (1,0.9) (1,1.4) (1,1.3)

b (2,1.9) (2,2.3) (2,1.5) (2,1.9)

¢ (3,2.1) (3,1.9) (3,2.5) (3,2.17)

d (4,2.7) (4,2.3) (4,2.3) (4,2.43)

e (5,2.2) (5,2.1) (5,1.8) (5,2.03)

f (6,1.7) (6,2.1) (6,2.1) (6,1.97)

g (7,1.8) (7,1.4) (7,1.9) (7,1.7)

h (8,1.4) (8,1.7) (8,1.2) (8,1.43)
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Fig. 6  Fitting curve of ADF
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Fig. 7 Schematic diagram of parallel four-bar linkage

h=h, +h, =L(sina, +sin(a, +a,)) (12)
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Fig.9  Schematic diagram of contact force field
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Fig. 11 Curve of soil porosity
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Tab.3 Results of seeding performance measurement

) e
. HF WHR, BRI/
(RN Jrk % om RLEESFY bR/ w5 s i 22/ R/ BME, FhF R
fli/em cm EX ) % % % /%
1 R 7.6 20.0 21.7 2.45 11.3 2.1 8.1 89.8 1.1
2 ot 7.6 20.0 20.4 2.61 12.8 2.5 7.4 90. 1 0.7
3 =g 7.6 20.0 21.2 2.34 11.0 2.2 8.3 89.5 0.8
S {E 21.1 2.47 11.7 2.3 7.9 89.8 0.87
x4 BMRAEVNELER
Tab.4 Results of seeding depth measurement
o R/ em =k OFPH, R/ ER
1 2 3 4 5 6 7 8 9 10 ®E/em cm cm 2R %
1 5.3 5.2 5.1 5.0 5.3 4.8 5.9 4.5 5.2 5.2 5 5.15 0.37 7.2
2 4.7 5.2 4.8 5.3 5.7 5.4 5.2 5.6 5.0 5.7 5 5.26 0.35 6.7
3 5.4 4.9 5.2 4.7 5.2 5.5 5.0 5.5 5.8 4.7 5 5.19 0.37 7.1
S $44E 5 5.20 0.36 6.9
x5 MEEEMNEER
Tab.5 Results of distance between seed and fertilizer measurement
o BB/ em R VI, bR, S
1 2 3 4 5 6 7 8 9 10 BHEE/em cm cm FH/ %
1 39 37 44 43 35 36 48 3.6 43 3.9 4 4.00 0.43 10. 8
2 3.8 40 37 42 39 35 43 39 39 40 4 3.92 0.23 5.9
3 4.1 4.0 3.8 3.6 4.4 4.2 4.1 3.9 3.9 4.4 4 4.04 0.25 6.2
S ¥ 4 3.99 0.30 7.5

R6 HEMENEER

Tab.6 Results of fertilizing performance measurement

NV BATA—

. HeFh it/ g N Ny
W RH/ % kA R

1 2 3 1 2 3 2B/ %

1 656 670 647 1.75

2 649 665 658 1.22

3 644 682 643 2.59 1.82 2.65 3.38

4 679 693 683 1.05

5 681 691 687 0.73

S 2.35 1.62

=B 5 R RO 2.35% F1 1. 62% o 450
FRAR IR B T [ S 5 b o 1 2R, B B 19 1%
oft 0t HE 1 RE

5 it

(1) Jh3di B R AFAT B AR AT W (Y &) B
PERAE R A Z 2R, WHi) T 2BH — 3 8447 [A] £
FRAL, AT AEAT ] — Uk 52 )t AE | 1% A BT - R R S
Pk PR 45 R R W X HLRE A8 6 I B oK 54T
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