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Research on vibration picking device for light and simple Camellia oleifera lateral branches

Tu Hengming', Rao Honghui', Li Tao', Tong Jinjie"'?, Wang Bangjin', Liu Muhua'
(1. Key Laboratory of Modern Agricultural Equipment, Jiangxi Agricultural University, Nanchang, 330045, China;
2. Jiangxi Institute of Science and Technology Information, Nanchang, 330046, China)

Abstract: Aiming at the problems such as the complexity of ground conditions after the Camellia oleifera tree forest, the
limited space for the picking machinery operation, and the challenges of medium and large-scale mechanized picking, a
lightweight and simple Camellia oleifera fruit lateral branch clamping vibration picking device based on the working principle
of horizontal clamping vibration picking of the Camellia oleifera lateral branches was designed. The mechanics model for
Camellia oleifera fruit vibration was established by analyzing the main factors that affected the effectiveness of Camellia
oleifera fruit picking, based on the vibration device picking principle and experimental analysis methods. The experiment
tested the Camellia oleifera fruit picking rate and bract damage rate by using branch diameter, amplitude, and frequency of
the vibration mechanism as test factors. The results showed that the vibration frequency of the vibration mechanism had the
most significant impact on the Camellia oleifera fruit picking rate and bract damage rate. Specifically, when the branch
diameter of 16 mm, amplitude of 40 mm, the vibration frequency of 16 Hz, corresponding to the Camellia oleifera fruit
picking rate was 85.70%, bud damage rate of 4.45%, which was in line with the picking requirements.

Keywords: Camellia oleifera fruit; vibration picking; vibration mechanics model; side branch clamping; light and simple form
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Fig. 1 Measurement results of shedding force
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Tab. 1 Biological characteristics parameters of
Camellia oleifera fruit and bud

PSS P T4 1E4

(=}
B mRe  H/mm Wlt/e  f/mm

Kbk
18 %
Kk
405
Bl 7.04+2.76 24.0245.53 0.51540.04 8.42+0.44
B2 14.63+7.17 25.60+£8.33 0.55240.07 8.33+£0.51

20.88+7.65 34.60=+4.05 0.622+0.06 10.93+0. 74

10.86=+5.68 25.9246.61 0.57140.09 9.78+0. 24
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Fig. 2 Stress analysis of Camellia oleifera fruit
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Fig. 3 Lateral branch clamping vibration picking device
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Fig. 4 Reciprocating motion mechanism
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Fig. 5 Structure of clamping mechanism
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Fig. 6 Ratchet tension mechanism
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Fig. 7 Crank slider mechanism
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Tab. 2 Coding of test factors

r

(10)

n

é’,ﬁﬁ% 4 —
BB B 42 /mm R 0E /mm Wi 2% /Hy
1 15 40 12
0 20 50 14
! 25 60 16

3.3 RELELEREHWH
W TR EGERMFE IR~ HP X X, X, B
Z A .



o510

URAEER A% R0 28 MIRE e F 4% 0 R fif 2 LT 50 37

®3 KBEAREER

Tab. 3 Test plan and results
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7 1 0 1 88. 46 6.25
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Tab. 4 Analysis of variance of regression model
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i i n Y2
KB e FoHf F P FXEM OF P
BB 9 376.97 9.15 0.012 6* 20.15 14.14 <<0.01%**
X, 1 80.65 17.61 <<0.01** 0.035 0.22 0.657 5
X, 1 48.41 10.57 0.022 7% 4.43 27.95 <C0.01**
X, 1 215.07 46.97 <<0.01%* 9.72 61.42 <C0.01**
X,X, 1 1.3 0.29 0.6110 1.66 10.51 0.022 9*
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