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Abstract: Prickly ash(Zanthoxylum bungeanum Maxim. ) is an important cash crop in China. At present,

there are some problems with it such as difficulty, low efficiency and proneness to hand injurying while
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fruit picking. To solve these problems, based on the method of picking ofter pruning, a vibration picking
method of prickly ash was put forward, and a vibration picker was designed. A flexible model of prickly
ash branch and prickly ash fruit was established by ADAMS, and the method of combining generalized
force and sensor was adopted to control the shedding of prickly ash fruit during vibration. The driving
mechanism of the picking machine and the stress of prickly ash fruit in the vibration process were analyzed
theoretically to determine the parameters to be optimized, and ADAMS was used to verify the kinematics
of the picking machine. Modal analysis of the vibration table of the picker was carried out by ANSYS
Workbench to help excitation frequency avoid the natural frequency and thus avoid the occurrence of reso-
nance. A virtual orthogonal simulation experiment was carried out by ADAMS. The results were subjec-
ted to range analysis and variance analysis, and the optimal structure and working parameters of the picker
were obtained. The experiment showed that the maximum drop-out rate of prickly ash fruit was achieved when
the vibration frequency was 40 Hz, the crank length was 150 mm and the clamping height was 300 mm.

Key words: prickly ash; vibration picking; ANSYS Workbench; ADAMS; orthogonal design
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