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Abstract; In order to further explore the influential factors and
dynamic characteristics of turnover motion in the automatic ori-
entation of pointed end and blunt end of the ovoid agricultural
products, to reduce actual test costs, a digital virtual prototype
(simulation model) consisting of ovoid products, conveying roller
and guide rod is designed and built. Using the ADAMS simulation
technology. the process of the ovoid body’s turnover motion is
simulated, and a measurement method for the rolling distance
and effect distance of guide rod in the simulation experiment is
created. On this basis, the simulation values and actual test
values under different long axis L, short axis B, egg-shaped
angle @, center distance E of the conveying roller, bending angle

y of the guide rod. and conveying speed v are compared and ana-
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lyzed. The results show that the actual results and the simulation
results have the same variation discipline, and the relative error is
within 10%. The established simulation model is credible and ef-
ficacious, using this model to study the discipline of turnover mo-
tion is feasible. It lays the foundation for the research of the oval
body agricultural products turnover motion simulation.

Keywords: ovoid agricultural products; turnover motion; simula-

tive ovoid; simulation model; verification
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Figure 1 Directional orientation processing device of pointed

end and blunt end of oval body products
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Figure 2 Schematic diagram of the turnover process
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Figure 3 Four stages of the turnover motion of ovoid
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agricultural products
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The curve of ovoid shape

Figure 4
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Figure 5 Three-dimensional model of turnover motion of

pointed end and blunt end of ovoid body
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Table 1 Stuff property parameters
R PR T He e ,
(N +mm ?) (kg » mm™ %)
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Table 2 Parameters related to the properties of

ovoid body and convey rollers
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Table 3 Property settings of the contact force
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Table 4 Basic characteristics of simulative ovoid body

O T A4 A5 70 K4 L/mm & B/mm  EIEAM 6/
1 57.2 40.6 5
2 57.2 43.6 5
3 57.2 46.6 5
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6 57.2 43.6 3
7 57.2 43.6 7
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Table 5 Design of verification experiments for simulation model of turnover motion
% il ] 7K;'Z 3 AT R UK T
Kz L mm 53.2 57.2 61.2 B=43.12 mm,0=5"E=50 mm,y=30",v=70 mm/s
Jifhiz B mm 10.6 13.6 46.6  L=57.2 mm.0=5".E=50 mm.y=230",v=70 mm/s
EIEAMA O ) 3 5 7 L=57.2 mm.B=43.12 mm.E=50 mm.y=30°,v=70 mm/s
e E mm 50 55 60 L=57.2 mm,B=43.12 mm.0=5",y=30",v=70 mm/s
AT A (@) 15 30 45 L=57.2 mm.B=43.12 mm.0=5"E=50 mm,v=70 mm/s
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Table 6 Verification test results
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AT 5 143.00 135.28 5.40 14.99 144.20 1.76
7 146.00 136.87 6.25 51.00 54.53 6.93
53.2 127.00 127.65 0.51 40.09 41.87 4.44
K Bl 57.2 131.00 135.28 3.26 44.99 43.87 2.50
61.2 147.00 143.52 2.36 47.95 49.87 4.00
40.6 125.67 133.42 6.17 46.30 50.37 8.78
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46.6 134.33 137.02 2.00 45.19 47.70 5.55
50 131.00 135.28 3.26 44.99 43.87 2.50
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3% R B o 50 131.00 135.28 3.26 44.99 45.33 0.76
70 132.67 135.25 1.94 44.39 43.00 3.12
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