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Design and Experiment of Electric Control Cone Type Vegetable Seeder

WANG Fangyan SUN Guangquan ZHANG Qin
(College of Mechanical and Elecirical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; In view of the high cost of vegetable mechanized sowing and the problem that the sowing
quality needs to be improved, an electric control cone disc vegetable planter was developed based on the
characteristics of small size of vegetable seeds, small spacing of sowing plants and shallow sowing depth.
The seeding principle and seed movement process of the metering device, the force and edge curve of the
opener were studied, and the structure of the key components such as the cone disc metering device and
the opener were determined. The machine was mainly composed of chassis, frame, seed metering device,
closed-loop control system, trencher and pressing wheel. Through the closed-loop control system, the
speed of seed metering plate and the forward speed of the machine were matched. With the help of the
electric control system, the machine can control the sowing speed in real time to ensure the precision and
quality of sowing; with the way of continuous seed supply, cone disc seed separation and rolling wheel
seed pushing, it can ensure the quantity and precision of sowing; with the help of the construction of the
slide knife curve and the stress analysis of the covering mechanism, it can realize the low resistance ditch
opening and covering the soil on the ground. The force and movement of seed in the process of seed
arrangement were analyzed, and the conditions of seed movement and smooth seed filling were
determined. The height of cone h was 55 mm, the base angle § was 30°, the width W of seed groove ring
was 2. 5 mm, the depth T, was 2 mm, the radius of hole was 1. 25 mm, and the number of holes Z, was
28. The key structure and motion parameters of the seed pusher were determined by the seed metering
process and the matching relationship of the seed pusher structure. The diameter of the roller was 25 mm,
the radian was 0. 8 rad, and the structure size was the same. Based on the analysis of seed characteristics
and seed quantity requirements, the primary and normal seed quantity of the seed feeder were
determined. The effective length of the seed wheel groove [, was 9 mm. The problems of seed blocking
and damage were solved by means of continuous seed supply, cone plate seed arrangement and rolling
wheel seed pushing, and the resistance of trench opening was reduced by means of sliding knife and

covering soil on the ground. According to the requirements of trenching and covering soil, the edge of
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exponential curve and covering soil mechanism were determined to simplify the structure and improve the

performance. The angle of penetration @ was 120°. With spinach, leek and cabbage as the representative

vegetable seeds, the experiment of sowing different types of seeds was carried out. The test results showed

that the machine had high sowing quality and stable performance. The qualified index was more than

90% , the replaying index was less than 5% , and the missed sowing index was less than 5% , which met

the national standard and the agricultural requirements of vegetable planting in the field. The research

results provided a technology, equipment and method for mechanized precision planting of vegetables.

Key words: vegetable; precision sowing; electric control; cone plate seed metering device ; sliding knife
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Fig.2 Principle diagram of transmission system
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