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Summary. The potato screening device of the current potato harvester has the 
problem of large potato damage. To this end, a three-stage low-loss potato soil 
separation device was designed and tested. The results show that the three-stage 
low-loss potato soil separation device can reduce potato damage. 

 
The common potato harvester lifting chain has greater damage to tubers. In 

view of this problem, this paper uses the fluctuation equation theory to derive 
the forced vibration differential equation of the rod-type potato lifting chain. The 
equation is shown in equation (1), and a three-stage potato soil separation device 
is designed accordingly [1]. In order to test the working effect of the device, 
simulation tests were carried out at a harvest speed of 1m/s, a lifting chain speed 
of 1.2 m/s, a rocking wheel frequency of 7 HZ, and an amplitude of 32 mm, and 
a control group was designed. 
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Experimental results：1. Control group: As can be seen in figure 1, the vi-

bration displacement in the first half of the lift chain is small, roughly around –
20 to 25 mm, while the vibration displacement in the middle and rear of the lift 
chain is large, and the vibration amplitude is about –40 to 60 mm. It can be seen 
that the lift chain in the control group still has a large amount of vibration at the 
rear, which makes it more stressed. 

2. Optimization group: The image of the optimization group can be ob-
tained as shown in figure 2. In the central vibration crushing section, the vibra-
tion displacement is near –25 mm to 25 mm, and the displacement in the sieved 
soil removal section is low, roughly –12 mm to 17 mm. The three-stage potato 
soil low-loss separation device of the optimization group can reduce the impact 
received by the potato. 
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Figure 1 – Chain link normal displacement curve 

(control) 
Figure 2 – Chain link normal dis-

placement curve (optimized) 
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