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Design and Experiment of Anti-blocking Device for Strip to Row
Active Corn No-tillage Seeding

YAO Wenyan ZHAO Dianbao XU Guangfei CHEN Meizhou MIAO Hequan DIAO Peisong
(College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)

Abstract. In view of the problems such as easy blockage of opener and poor sowing quality when corn no
tillage planter works at high speed in Huang — Huai — Hai region of China, an active anti blocking device
with shallow rotating strip was designed based on the anti blocking theory of rotary tillage. According to
the situation of wheat seedling belt in wheat and corn planting mode in Huang — Huai — Hai region, the
knife layout structure and cutter shaft speed of the anti blocking device were designed; the rationality of
the structural parameter design of the anti blocking device was determined by analyzing the straw flow,
throwing track and force, and the key factors affecting its performance were tested in soil bin; the discrete
element simulation and multi factor orthogonal test were carried out selecting the cutter shaft spacing,
cutter shaft speed and forward speed as the influencing factors, taking the straw cleaning rate and soil
breaking rate as the performance evaluation indexes, the cutter shaft spacing and working parameters of
anti blocking device were optimized. The results of simulation test showed that the comprehensive
operation quality was the best when the rotation speed of cutter shaft was 800 r/min, the distance between
cutter shafts was 70 mm, and the forward speed was 7 km/h. The field experiment of corn sowing was
carried out on the optimized results. Under the operation conditions of straw mulching amount of
1.02 kg/m’ and forward speed was 8 km/h, the rate of removing straw was 91.85% , the stability of
ditch depth was 86. 67% , and the rate of excavation was 26. 47% , which could meet the requirements of
high-speed operation.
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Fig. 1  Structural diagram of corn precision no-tillage planter
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Fig.2  Structural diagram of anti blocking device
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Fig.3 Schematic of axial arrangement of tiller
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principle of tiller, furrow opener and guide plate
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Fig.7 Straw cleaning in soil tank test
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Tab.1 Material parameters and contact parameters

between materials
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Fig. 10 Simulation diagrams of anti blockmg device

Y 5 ) 43 T R S B A AT N 1) 450 S 1 OC B, 7E B
BEE AR T R AT AT S [l P
3.3.2  PilgvEREbT

2% 3 AT, £ B DR 356 G R T R S i g K
Xof Bl - B A X N, 2 LA A T TR R
e b e ) By R B/ Sy Tl % B WL H BE R C
JIRNRIEE A, B G AR B R R A G R BA,C, L BIAE
J1h %% 3 Sy 800 r/min | J] i [B] By 70 mm | HL4H Hif
HEHRE R 7 km/h IR S A

®3 RBRARERESW

Tab.3 Test scheme and range analysis
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Tab.4 Field test results of anti blocking

PV # B/ (km-h 1)

F5

7 8 9
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Tab.5 Field test results of straw cleaning rate

. TRV HTRS AT BB ARV JEREAT R R AR R/
i fik/(kgrm ™) fik/ (kgom ) %

1 0.72 0.05 93.06

2 0.85 0. 10 88.24

3 0.76 0.05 93.42

4 0. 82 0. 08 90. 24

5 0.70 0.04 94.29
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Tab.6 Test results of soil breaking rate

IR

) L FERE babrN

Fr FaE M/ %
k/mm d/mm D/ %
1 153 80 25.50 85.71
2 161 90 26. 83 71.43
3 145 68 24.17 97.14
4 165 86 27.50 77. 14
5 171 65 28.50 92. 86
6 158 73 26.33 95.71
H1H 158. 83 77.00 26. 47 86. 67
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