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Design and Experiment of Vibrating Wolfberry Harvester

ZHANG Wenqiang ZHANG Mingming ZHANG Junxiong LI Wei
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Chinese wolfberry is an excellent tonic, it has very good nourishing and treatment effect.
Recent years, more and more people are beginning to recognize the value of wolfberry and the demand of
wolfberry is increasing. At present, the main collection mode of Chinese wolfberry is still artificial
picking, but the efficiency of artificial picking is low and the cost is high. Except for artificial picking,
there are mainly two types of mechanical harvesting: comb type and vibration type. Through literature
research, it was found that vibration type is more efficient and lower cost. Therefore, according to the
growth characteristics of fruiting branches of Chinese wolfberry, the wolfberry fruit shedding condition was
analyzed, the kinematic model of fruit abscission was established and a vibrating wolfberry harvester was
designed. The parameters of device that affected the falling of fruit were vibration frequency, amplitude
and finger spacing by solving the model through ADAMS. Then the orthogonal experiment was done by
different vibration frequencies, different amplitudes and different finger spacings. The optimum
combination of structural parameters was as follows: vibration frequency of 12 Hz, amplitude of 40 mm
and finger spacing of 100 mm. Under this condition, the harvesting rate of ripe wolfberry was 93.52% ,
the harvesting rate of unripe wolfberry was 5. 72% , and the damage rate of ripe wolfberry was 2. 54% ,
the harvesting efficiency was 485 g/min and the harvesting efficiency of vibrating wolfberry harvester was
about 5. 5 times of artificial picking efficiency. Thus the vibrating wolfberry harvester can meet the quality
requirements of farmers.

Key words: wolfberry; harvest; vibrating; structural design; orthogonal experiment
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Fig.1 Structure diagram of vibrating wolfberry harvester
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Tab.1 Specifications of vibrating wolfberry harvester
ZH HfH
180 x 300 x 150

K x 9 x &/ (mm x mm X mm)

Bt/ g 524
R /W 36
FRHEHE/(N-m) 1. 462
PR A5 R/ Hy 0~15
A E/V 12
5 LT/ A 3
B 5 Je 5 B AR B/ mm 0~4

P62 R BRI AT R MOHIL R A i 2 ]
Fig.2 Working principle diagram of vibrating

wolfberry harvester
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Fig.3  Dynamic model
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Tab.2 Data of Lycium batbarum fruits and stems

ZH B fE
TR A T LR T /g 0.75
M4/ mm 20. 12
142/ mm 9.56
FAR 2 K/ mm 22.15
AR T3 HAE/ mm 2.08
RAREE/ (grem ™) 0.91
SR P A5 R/ M Pa 121. 42
SRR SRR S S /N 0.49 ~1.12
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Fig.4 Simulation curves of binding force changing
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Fig.5 Photo of vibrating wolfberry harvester
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Tab.3 Experimental factors and levels

K- - ? —
B/ Ha PR ME/mm F HE (B8] B/ mm

1 8 25 25

2 10 30 50

3 12 35 75

4 14 40 100

x4 HBEHER
Tab.4 Test design scheme and results
K i3S G bR
e A B C  REE/ N RER/ % BT %

1 1 1 1 36. 82 0. 86 1. 07
2 1 2 2 43.38 1.24 1. 16
3 1 3 3 48. 15 2.44 1.33
4 1 4 4 54.33 3.39 1.51
5 2 1 2 43.48 3.47 1.62
6 2 2 1 56. 96 4.49 1.76
7 2 3 4 69. 41 5.68 2.48
8 2 4 3 81. 64 5.84 1.98
9 3 1 3 63.92 4.91 1.77
10 3 2 4 83.85 5.16 1.29
11 3 3 1 89.25 5.98 2.88
12 3 4 2 95.24 6.45 2.69
13 4 1 4 83.67 5.65 1.22
14 4 2 3 86. 88 8.43 2.53
15 4 3 2 95.35 11.84 2.74
16 4 4 1 98. 64 13. 81 3.44
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Tab.S Range analysis of orthogonal experiment results

I A A B c

m, 45.67 56.97 70. 42

m, 62.87 67.76 69. 36

PR my 83.06 75.76 70.15
m, 91. 14 82.47 72.82

W 45.47 25.50 3.46

m, 1.98 3.72 6.29

m, 4.87 4.83 5.75

i % msy 5.62 6.49 5.41
m, 9.93 7.37 4.97

W22 7.95 3.65 1.32

m, 1.42 1.19 2.29

m, 1.69 1.65 2.05

ERVIES my 2.36 2.30 1.90
m, 2.41 2.53 1.63

e 2 0.99 1.34 0. 66
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Tab.6 Test data of picking efficiency

S8 K fE
ATV RARHE/ (g-min ") 87.6
ML T R AW/ (gomin ~") 485
LR AR AR L 5.5

4 g
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FF P B BRI IR 425 45 HE2H A8

(2) M4 M AC 4k 3 23 19 R i Mt B, 5r 1 A AT
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