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Abstract; Aiming at the problems of serious clay and high resistance to furrow opening when the seeding
coulter operates under the environment of clay soil, a core-share seeding coulter suitable for clay soil was
optimally designed. Through theoretical analysis and empirical design, it was determined that the furrow
coulter had an entry angle of 45°, a gap angle of 5°, a bevel angle of 30°, a start slip angle of 23°, a
termination slip angle of 45°, and a with of 45 mm. In order to improve the performance of the furrow
opener in viscosity reduction and desludging, basing on the principle of viscosity and drag reduction of non-
smooth surfaces of biomimicry, it was determined that the surface of the plough body of the furrow opener
was locally textured reshaped by increasing the convex ribs, and the movement of the furrow coulter in the
soil groove was simulated by EDEM software. Using EDEM software to simulate the movement of the
furrower in the soil groove, taking the surface characteristic geometric parameters as the test factors, the
soil adhesion amount and furrowing resistance as the evaluation indexes, and adopting the response surface
test to analyze the influence law of each geometric parameter on the evaluation indexes, it was determined

that the optimal combination of the surface characteristic geometric parameters of the furrower body was as
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follows ; width of the convex rib was 7. 623 mm, thickness of the convex rib was 1. 344 mm, and the spacing

between the adjacent convex ribs was 11. 782 mm, at this time, the soil adhesion amount of the furrower

was 159. 88 g, the furrowing resistance was 60.065 N. The soil trench test showed that under the same

working conditions, the soil viscosity reduction rate of the textured reshaping furrow opener was 16.33% ,

compared with the conventional furrow coulter, the working resistance was reduced by 2.91% ~4.45% ,

achieving the expected viscosity reduction and resistance effect.

Key words: seeder; core-share furrow opener; heavy clay; EDEM; anti-adhesion and friction-reducing;

optimized design
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Tab.4 Simulation test design and results of

textured reshaping furrow opener
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Tab.6 Analysis of variance of ditching resistance
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Fig.9 Influence of interaction between width

and height of convex rib
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Fig. 10 Influence of interaction between width and

spacing of ribs
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Influence of interaction between height

and spacing of ribs
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Tab.7 Simulation verification test results
- HERG B TFE B
oo AR AR R R2E/ FRIWM bR ERR IRE/
MtiE/g /¢ $/% %  Si/N /N /% %

~

1 164.30 60. 07
2 166.14 2.75 1.68 2.17 63.39 1.99 3.17 4.49
3 159.61 64. 82

SEHE 163.35 62.76

I 7 TR, PR AL T V8 25 10 b SRS B 1 o7 3
fH 163.35 g, f7ifE 28 2.75 g, 5 57 R MK
1. 68% , o r - S Kk T 45k S 249 {0 AR X SR fige (1] ) 455 1
P50 - S A FfE 5 159. 878 ¢ YR ZE N 2.17% ;11
A0 FF 18 25 (0 FF 18 B OF B D 62,76 N, b il 22
M 199 N, RS REN 3.17% , Horh JF i BL ¢ 2
AR X SR fige 1] Y A6 780 e 453 JF 34 BHL J7 60. 07 Ny i3 22
N A4.49% o YL 3 U HAL IR B AR A R BN R
SE , 017 B 45 R 5 [ U A B 25 R AR — B
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Fig. 13 Soil bin test
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Fig. 14 Installation and fixation of furrow opener
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Fig. 15 Two furrow opener soil adhesion
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Tab.8 Comparison of soil adhesion between two

kinds of furrow opener

PiRCE T P TR e FRIH/ e
1 196. 38
2 230. 05

o3 T A 3 176. 40 198.18
4 218.72
5 169. 35
1 172.02
2 172. 47

OB I 4 3 166. 39 165. 82
4 177.29
5 140. 93

3.3.2 JFHFT
e 9 10 Jir 7, il i B R 4R 2 B AT B A Ak
BT Ji T 38 4% B9 T V8 B3 45 2R, e OS5 s A7 IX Y
Bt o g 45 2R o 10 K0 B LS A5 3 0 AR OT
T8 e A6 AN [A] AR B2 O [R] O 9 TR R A O T B9 T
LA
x99 LTRFAHFFAMEN

Tab.9 Ditching resistance of ordinary furrow opener

FiRTE/ 3

TAEHEE/ (mes™")

BE/mm 5 1.2 1.4 1.6

1 43.62 48.23 56.73

2 45.01 49.76 57.58

40 3 44.15 50. 30 55.37
S 44.26 49.43 56. 56

1 49. 35 53.85 61.27

2 49. 80 56.08 62.72

20 3 50.07 54. 85 60. 23
T 49.74 54.93 61. 41

1 58.20 62.34 67. 68

2 60. 20 63. 19 69. 65

60 3 55.74 60. 98 67. 84
W 58.05 62.17 68.39

AR b A a0 B w] 2, % T 3 4 B 7 0T
LA D 44.26 ~ 68.39 N, U4 (L kB JF
T8 g 1P P9 T B B AR RS [ O 42.29 ~ 66.40 N,
TFEB AR T 2.91% ~4.45% AL IS #9TT 18 4%

HA — 3 W B BLAE H
F10 QEUERFABF AR

Tab.10 Ditching resistance of textured reshaping

furrow opener

PIRCR SR s TAEBE/(m-s™")

F/mm JFE 1.2 1.4 1.6

1 41.10 47.26 54.28

2 43.59 48.30 55. 64

40 3 42.17 46.18 53.18
S ¥y A 42.29 47.25 54.37

1 48.63 52.48 58.90

2 49.74 53.54 60. 21

%0 3 47.22 52.51 58.03
FHME 48.53 52.84 59.05

1 55.62 60. 63 66. 10

2 59.13 61.99 68.75

60 3 54.55 59.53 64.35
S ¥y {f 56. 43 60.72 66. 40
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