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Study on Hickory Vibration Picking Based on FEA

QIU Gao-he'? (1. Wenzhou Vocational & Technical College, Wenzhou, Zhejiang 325000; 2. School of Mechanical Engineering and Automa-
tion, Zhejiang Sci Tech University, Hangzhou, Zhejiang 310018)

Abstract  Artificial fruit picking cost is higher, and there is a certain risk for the walnut fruit picking which grow in steep mountain. Therefore,
studying fruit vibration picking mechanism and realizing fruits mechanical harvesting are of great significance. The mathematical model of flexible
beam, roots and ground connection was established step by step, on the theoretical basis, flexible models of fruit trees, roots and incentive
hammer was built respectively. Dynamics analysis was conducted on vibration picking and related mechanism in FEA software. The result showed
the flexible vibrate mode tree is close to the value of experiment, which can be utilized for researching and designing fruit tree vibration device.
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Fig.1 The establishment process of flexible part of fruit tree
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Fig.2 The first four modes of fruit trees calculated with Ansys
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Table 1 The first four modes of fruit trees calculated by two methods

DU 2 W& A S Natural frequency of trunk
Four modes UG YI{E Test mean ANSYS

1 B 1 order 2.38 3.20

2 By 2 order 4.25 3.23

3 B3 order 4.88 3.97

4 Bir 4 order 6.88 5.04
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Fig.3 Roots connection model
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Fig.4 Excitation system model of hickory tree

0.1z -
=2} ”_v/"\ A ‘/’\!'\/\} AN
= ooy L2 > Vv v W'WWW
B 0.00: v
SRR T —
£ =
« L 005
o4 1. 0B-006 -
L0 10.0 100. 0
#Z Frequency f Hz
() BIPR B Rty AIFEWTFHh
5 350 LU,
3 =il
= —40. 00+ e e N
£ 5000 Aezglil_ o LRy
§ 60, 00— Fud b e
S 70004 /
% -80.00] s ‘
Sy 8300 | ‘ :
0.183 1. 000 10. 00 100.0 293.0
#Z Frequency ff Hz
= ®) LAz SEE T 56
g 0 A
2 200
& —40.0
i —60.0
L L0 10.0 060 10000

#Z Frequency | Hz
(©) Adams 5 A MR 3RS0
B S 3 ®7F NS TFsmZamat
Fig.5 Comparison of truck frequency response measured by
three methods
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Note: 1. The frequency and amplitude conversion box; 2. Wirerope; 3.

Handle; 4. Retractable spear; 5. Clamping device.
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Fig.6 The structure of hickory vibration picking device
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Fig.7 The change curve of driving torque value of hickory vi-
bration machine
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Fig.8 The scene of hickory vibration picking
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