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Design and Experiment of Clamping Maize Precision Seed-metering Device

WANG Yecheng GAO Yunpeng TAI Wenshuo LI Baoquan ZHANG Wei HAN Xing
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: A clamping maize precision seed metering device was designed based on the fitting of different
structures of seed-clamping piece in each region and seed-pressing annulus to control the position and
movement of seed to get a simple structure, improve the performance of maize seed metering device and
meet the requirement of precision planting. The overall structure and working principle of the seed
metering device were illustrated and analyzed by the size of maize seeds. The design of structural
parameters of key components was conducted, such as seed-clamping piece and seed-pressing annulus.
The rule of seed collection mechanics was got by analysis of seed collection process. In order to test the
performance of clamping maize seed metering device, the experiment was employed through the method of
single factor with Tiannongjiu ( big size), Hongqi 688 ( middle size) and Huangjinnuo (little size) ,
three kinds of maize seeds. In test, working speed was taken as main influencing factor, the seed
qualified index, and multiple index and missing index were taken as response index. The experiment
indicated that the clamping maize precision seed metering device fit in the maize seed with big size better
and the qualified index was 90. 1% , the multiple index was 9. 1% and the missing index was 0. 8% with
Tiannongjiu maize seed at working speed of 11 km/h, which could meet the requirement of precision
planting. The results can provide guidance and direction for the design and development of high-speed
precision mechanical seed-metering device.

Key words: maize; precision planting; clamping; seed-metering
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Fig. 1 Structural drawings of clamping maize
precision seed-metering device
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Tab.1 Geometric dimension parameters

of maize seeds mm

it A ZH FYE KA BOME REE
K 10. 8 13.0 6.5 1.4
KA T 8.2 11.0 6.9 0.9
=1 6.2 10. 0 4.1 1.2
K 9.4 12.0 6.1 1.2
21 )i 688 T 8.5 10.2 6.9 0.9
=1 5.6 8.6 3.9 1.0
IS 9.1 11.2 6.6 1.3
WA B 7.5 9.9 5.5 0.8
=1 5.4 8.1 3.6 1.0
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Fig.5 Mechanics analysis of seed clamping
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Fig.7 Mechanics analysis diagram of seed dropping
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Tab.2 Experiment results
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1 3 8.4 93. 1 6.5 0.4

2 5 14.0 92.3 7.1 0.6

3 7 19.6 91.9 7.7 0.4
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5 11 30.9 90. 1 9.1 0.8

6 13 36.5 89.1 10.3 0.6
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14 5 18.5 77.7 22.1 0.2

g 15 7 25.9 76.5 23.1 0.4
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18 13 48.2 72.9 26.8 0.3
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Changing curves of qualified index with

planter operating speed
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