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Lateral Branch Excitation Coupled Walnut Fruit Harvesting
Method and Device

GUO Guanzhu'? WANG Tong' LUO Ya’nan'? WANG Zhengguang' YANG Liyang' JIN Guangye'

(1. College of Mechanical and Electrical Engineering, Yunnan Agricultural University, Kunming 650201, China
2. Guo Guanzhu Expert Grassroots Research Station of Dali Rongyang Walnut Machinery Manufacturing Co. , Lid. , Dali 672599, China)

Abstract; For the existing portable walnut side branch vibration fruit picking device required fruit picking
excitation force and side branch physical characteristics of the coupling relationship between the problem
is not clear, the side branch excitation coupling walnut fruit picking method was put forward, in the
theoretical analysis of the picking load excitation force frequency and walnut side branch inherent
frequency was the same so as to form the excitation coupling based on the theoretical analysis of the
excitation picking parameters and the side branch of the theoretical model of the physical characteristics of
the coupling between the excitation picking parameters and the side branch excitation, the excitation
acceleration and coupling excitation force under the coupling conditions were analyzed through simulation
analysis of the side branch excitation, the side branch excitation coupling walnut fruit picking device was
designed, the fruit picking performance of the side branch excitation coupling walnut fruit picking device
was analyzed, and the fruit picking performance of the side branch excitation coupling walnut fruit
picking device was experimentally verified. The results showed that the closer the frequency of the fruit
picking excitation loading force was to the intrinsic frequency of the lateral branch, the easier it was to
form an excitation coupling between the lateral branch and the excitation loading force. For the diameter
of walnut lateral branches and the distance of the excitation loading position from the main branch stem
were 30 mm and 1313 mm, 40 mm and 1 552 mm, 50 mm and 1 686 mm, and the rated power of the fruit
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picking device was 300 W. When the amplitude of the excitation loading force was 15 N and the intrinsic

frequency of the lateral branches were 8. 80 Hz, 8. 40 Hz and 8. 90 Hz, respectively, the simulated values

of lateral branch vibration acceleration reached 69. 2 m/s>, 56. 1 m/s” and 72.9 m/s’, respectively, and

the experimental values were 66.4 m/s*, 56.3 m/s” and 74.2 m/s’, which were consistent with each

other. When the fruit hanging mass of single lateral branch walnut was 2. 0 kg, the fruit picking efficiency

reached 60. 0 kg/h. The walnut fruit picking net rate was closely related to the maturity.

Key words: walnut picking machinery; lateral branch excitation coupling; conditions of fruit falling by

vibration; excitation force; harvesting efficiency
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Fig.1 Kinetic analysis of walnut branch vibrating
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Fig.2 Force analysis of walnut branch vibrating with

dropped fruits
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Fig.5 Schematic of vibration coupled walnut

harvesting device
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Fig. 6  Analysis of acceleration of walnut lateral branches under excited vibration (30 mm branch diameter)
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Fig.8 Analysis of acceleration of walnut lateral branches under excited vibration (50 mm branch diameter)
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Fig. 9  Analysis of excitation force of walnut lateral branches
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Fig. 10 Mass frequency of fruit hanging from lateral branches of walnut trees
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Prediction of fruit picking efficiency of walnut

lateral branch excitation-coupled harvesting device
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Fig. 12 Structure schematic of excitation coupling
type walnut picking device
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Tab.1 Performance parameters of main components
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Fig. 13 Walnut lateral branch excitation coupling
type picking device test site
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Fig. 14 Results of walnut lateral branch excitation coupled picking acceleration test (30 mm branch diameter)
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Fig. 15 Results of walnut lateral branch excitation coupled picking acceleration test (40 mm branch diameter)
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Fig. 16  Results of walnut lateral branch excitation coupled picking acceleration test (50 mm branch diameter)
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