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Design and Test of Poking Roller Shoving Type Potato Harvester

Yang Ranbing Yang Hongguang Shang Shuqi Xu Pengxiao Cui Gongpei Liu Lihui
(College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; Aiming at the poor separation effect, the lower rate of tuber obvious and the high rate of tuber
skin-damage of the rod-link chains of small potato harvester, a poking roller shoving type potato harvester
was designed, and the shoving type separate conveying device was studied. The structure and working
parameters of the separate device were determined. The device adopts multi-stage roller to continuously
push, and realizes the wave type backward separation and transportation of potato-soil. A specific cross
mounting angle of the poking teeth on the adjacent poking roller, which ensures the movement track of the
potato in the device, was a smooth curve. The quadratic orthogonal rotation combination experiment of
three factors were carried out with the moving forward speed, the poking roller speed and hoisting height
as experimental factors, the obvious rate and skin-damage rate as experimental indexes. The regression
equation was obtained and significance analysis was carried out by using the DPS software. The results
showed that the influences on the obvious rate of the respective factors decrease in the order as below,
poking roller speed, moving forward speed, and hoisting height, the influences on the skin-damage rate
of the respective factors decrease in the order as below, moving forward speed, poking roller speed, and
hoisting height, and the moving forward speed of 1.0 m/s, the poking roller speed of 60 r/min and
hoisting height of 150 mm were the best combination factors, which leaded to the obvious rate of
99.01% , and the skin-damage rate of 1.24% . The soil was broken in the process of poking tooth
rotation. Potato was separated from the soil through picking and throwing of the poking tooth. Compared
with the ordinary conveying device, the results show that poking roller shoving type potato harvester had
good performance on improving the obvious rate, and had slightly improvement in decreasing the skin-
damage rate.
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Fig. 1  Structural diagram of potato harvester
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Fig. 10  Influence of factors on average obvious rate
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Tab.5 Results of comparative test %
g PRI AR L AL W 388 43 1 i 3% IR L 2R
W% % [T, g % W%
1 99. 81 1.26 97.21 1. 15
2 99.22 1.12 98.12 1. 34
3 98.91 1.39 97. 36 1.55
4 99. 02 1.48 96. 05 1.35
5 98. 49 1.21 95. 40 1.36
6 99. 64 1.32 94.92 1.28
7 98. 28 1.16 96. 25 1. 16
8 98. 33 1.13 93.32 1.42
9 99.79 1.25 93.28 1.21
10 98. 65 1.12 95.52 1.26
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Fig. 12 Comparison of obvious rate
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