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Design and Experiment of Cam Rocker Swing Intra-row
Weeding Device for Maize

ZHOU Fujun' WANG Wenming' LI Xiaoli' TANG Zunfeng’
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract; As people pay more and more attention to food safety issues, chemical weeding is increasingly
limited. Compared with chemical weeding and artificial weeding, mechanical weeding has the advantage
of less pollution and high efficiency, which conforms to the trend of sustainable agricultural development.
However, the traditional cultivation can only remove interstage weeds and cannot remove weeds between
plants. In order to meet the requirements of mechanical intra-row weeding for maize in China, a cam
rocker swing intra-row weeding device was designed. The overall structure and working principle of the
weeding device were illustrated and analyzed. The key components of weeding device were designed,
such as the cam rocker mechanism and the weeding knife. The factors that affected the effect of weeding
were got based on the kinematic and force analysis of weeding device. For the performance of weeding
device, the forward speed, spring stiffness coefficient and weeding knife rotating speed were taken as
experimental factors, and weeding rate and injury rate were taken as test indexes. The orthogonal test
L,(3*) was conducted in the indoor soil bin for getting test factors affect the performance of weeding
device work. Test results showed that the order of the various affecting factors were the spring stiffness
coefficient, forward speed and weeding knife rotating speed; the best combination was as follows: the
spring stiffness coefficient was 60 N/mm, forward speed was 0. 6 m/s, weeding knife rotating speed was
130 r/min. To the optimal level combination of verification experiment: weeding rate was 89.8% , and
injury rate was 2. 1% .

Key words: corn; intra-row weeding; swing type; cam rocker mechanism; optimization test
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Tab.4 Variance analysis of weeding rate

FERW PR AdmE B ¥ P &
iRl 52.53 6 8.75 52.18 0.0189 *
A 9.82 2 4.91  29.25 0.0331 *
B 34.57 2 17.28 103.02 0.0096 ==
C 8.14 2 4.07 24.26 0.0396 #
5k 2 0.34 2 0.17
M 52.86 8

TE: = FRWFE(p<0.05), = ARMEHF(p<0.01), F,

RS GEERESW

Tab.5 Variance analysis of injury rate

TERE CFHM OAWRE BIr F p g F
il 8.97 6 1.5 112.17 0.008 9 Y
A 0.51 2 0.25 19 0.0500 s
B 7.61 2 3.8  285.25 0.0035  sx
% 0. 86 2 0.43  32.25 0.0301 s
W% 0. 027 2 0.013

el 9. 00 8
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Tab.6 Result of integrated weighted

LR IMAAEL A B c

K, 1517.6 1391.7 1507.1

K, 1491.3 1478.9 1476.3

K, 1453.3 1591.6 1478.8

ky 505. 87 463. 90 502.37

k, 497. 10 492.97 492. 10

ks 484.43 530. 53 492.93

R 21.44 66. 63 10. 27
K A B, ¢,

130 r/min,
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Tab.7 Validation and comparison test results

o e 2 e B B/ % 1315 %/ %
i 4 R g 89. 8 2.1
{5 25 R 78.2 4.3
5 #ig

(1) Bt 1 — Bl ™ 58 5 A1 2428 Bl 28 ke ] Bk w5 %%
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SEFEATIRG , T GE T 73 7 B0 X0 IE 32 i 36 45
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3V SRR 22 O 8 2 R JE X B R4 R
CAIE S TE 8

(2) H1 255 ST 0 05 1 2 1 48 15 AT 20422 3l Y
K R 7] [ 505 B e K P 25 O - s N
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