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Modeling and dynamic simulation ofautomatic apple oriented mechanism
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Abstract: It’s difficult to distinguish between apple damage and fruit
axis and calyx in image processing. This results in poor efficiency and
accuracy. An apple orientation mechanism is designed, and realized
orientation of apple before image acquisition, thereby reducing image
processing time. It mainly includes {ruit pan, synchronous wheel,
fixed caster and drive shaft. ADAMS was used to simulate the orien-
tation process of apple, which verified the feasibility of the mecha-
nism, and sure that the apple will not scratched in the orientation
process. In order to improve the efficiency of apple sorting system,
the optimal scheme was obtained by simulating the mechanism with
different structure parameters.According to the simulation results of
the optimal scheme, the beat of the system was 1.5 s.
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Figure 1 Directional element model
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Figure 2 Directional element mechanical model
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Figure 4 Orientation time and maximum impact force
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Table 1 Contact force parameters of apple, wheel and pan

e ) S84 Fr PR OREFEBITYEMR
ilf 8 Ak 22 £/ mm 50 38/19.4

THFA L 0.35 0.47

B PE R B/ MPa 11.6 0.004 78
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Table 2 Contact force attribute of apple and wheel

e I SRR FRGEMEEE VRS ETREME
IR 2%/ (N e mm 1) 50 123 62 997

Tl A3 4 A 1.9 1.9
KB Z%B/ (N e s e mm™ 1) 10 10
PIAGEE /mm 0.1 0.1

Wi R 0.4 0.4

B PEIE R KL 0.38 0.38

FEB R/ (mm » s 1) 100 100
R/ (mm - s 1) 1000 1 000
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Three kinds of apple pose

Figure 3

of three kinds of apple pose
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Figure 5 Orientation time
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Table 3 Coding of levels of factors mm

K ATIEER  BIERHE CEmfEHERE DEIRE MK
1 38.5 25 37.6 4
2 39.5 30 38.8 5
3 40.5 35 40.0 6
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Table 4 Orthogonal experiment design table of

simulation tests

iRE 5 A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
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8 3 1 3
9 3 3 2 1
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Figure 6 Orientation time
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Table 5 Possible optimal scheme
FRRF/mm A B C D
75 40.5 35 37.6 4
80 39.5 25 40.0 6
85 39.5 25 37.6 5
90 40.5 35 40.0 6
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Figure 7 Orientationtimecontrast
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Table 6 Optimal scheme mm
YRR A B C D
75 40.5 35 37.6 4
80 38.5 35 25.0 4
85 39.5 25 37.6 5
90 40.5 35 40.0 6
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