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Velocity analysis and experiment of potato on
swing separation sieve

XIE Shengshi, WANG Chunguang” , MENG Jianguo, DENG Weigang, WANG Haichao, YAN Jianguo

(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract To study the movement of potato on the swing separation sieve of potato digger and the effect of absolute
speed of potato on the performance of separation sieve, the characteristics of potato movement relative to separation
sieve are analyzed theoretically and the absolute velocity of potato movement formula is deduced. An experiment was
conducted to study the movement characteristics of potato relative to separation sieve in the separation process of
potato and soil by using high speed video technology. The theoretical analysis results are checked by field experiment to
obtain the correction coefficient between the test value and the theoretical value of absolute velocity of potato in sandy
soil and clay. The result shows potato goes through continuous forward and reverse slip movement. The results of high
speed video test are in good agreement with theoretical analysis. The experimental absolute velocity of potato in sandy
soil is greater than the theoretical value,and its correction coefficient is 1.02. The absolute velocity of potato in clay is
less than the theoretical value,and the correction coefficient is 0.89.
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1. Rear swing link; 2. Sieve angle adjusting mechanism; 3. Front swing link; 4. Wheel; 5. Connecting rod;

6. Crank;7. Soil cutting disc; 8. Digging shovel; 9. Elevator chain; 10. Transmission shaft; 11. Frame; 12. Reducer;

13. Sprocket drive mechanism;14. Rotation shaft;15. Upper sieve;16. Side plate;17. Lower sieve
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Fig. 1 Overall structure of potato digger
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Table 1 Structure parameters of separation sieve

28 B fe
Project Parameter

A% 242 /mm Crank radius 35
#EFTF K /mm Connecting rod length 985
AT EEAT K # /mm Front swing link length 225
JG 2 FF K /mm Rear swing link length 270
i M B ff / (°) Separation sieve incline angle 7.7
i T K F /mm Separation sieve length 1100
§ifi 1/ 5% ¥ /mm Separation sieve width 1700
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a =— rw’sinwt (3)
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a, =— rw’sinwt sin(B+ a) (5)
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a is separation sieve incline angle, (°); 8 is vibrating direction
angle of separation sieve, (°);w is angular velocity of crank, rad/s;
¢t is time,s.
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Fig. 2  Structure diagram of separation sieve
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Fy is friction between potato and separation sieve,N; Fy is separation sieve to potato support force,N;m is potato mass, kg;

g is acceleration of gravity,m/s?.
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Fig. 3 Mechanic analysis during the slides of potato relative to separation sieve
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t1 and t, are theore tically forward sliding start time and theore tically reverse sliding start time,s; 3 and ¢, are theore tically

forward sliding finish time and theore tically of reverse sliding finish time,s;a, is separation sieve acceleration of any point on the

x axis component,m/s?;f; and £3 are actual forward sliding start time and actual reverse sliding start time,s.
B4 SHREFHENDEIGEENINEE (a) fEE (b)

Fig.4 Potato’s sliding accelerate (a) and speed (b) relative to separation sieve
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Fig. 5 High-speed video installation diagram
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Fig. 6 High-speed image of potato’s movement on separation sieve
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Table 2 Comparison and analysis of the experimental value and

theoretical value of the absolute velocity of potato

2 X8 B/ (m/s)
+ R IR Absolute velocity FEA 5%/ %
Soil condition ~ Number ] PII] Relative error
Experimental value Theoretical value
1 0. 351 1.99
W+
2 0. 355 3. 10
Sand soil
3 0. 348 1.15
0. 344
1 0.317 8.52
it
2 0. 304 13.16
Clay
3 0.302 13.91
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Table 3 Separation sieve performance

experiment results %
+ 5 UiE R T e %
Soil condition Obvious rate  Injury rate
7P+ Sandy soil 98. 44 5. 94
Fit Clay 96. 26 8.02
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