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Design and simulation research and verification of

a new bowl-shaped jellyfish spiral cutting system
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Abstract; In order to overcome the shortcomings of manually cut-
ting the bowl-shaped jellyfish, with inefficient and costly, high
consumption of energy and serious pollution, a new bowl-shaped
jellyfish spiral cutting system driven by a servo electric cylinder
was designed. The corresponding three-dimensional solid model
was constructed by using SolidWorks software and the dynamics
simulation of the spiral cutting system was completed by Hy-
perMesh/LS-DYNA software. Moreover, the process of cutting
jellyfish with spiral cutter, the process of jellyfish skin failure and
knife path formation were dynamically simulated. The change
curve of shear force, and the characteristics of stress, strain and
dynamic during the cutting process of jellyfish were obtained, and
the validity of the simulation results was confirmed by experi-

ments.
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Figure 1 Structure diagram and exploded view of
cutting system
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Table 1 Material parameters of spiral cutter
5 BREE/(tem ™) A/ GPa NER /=4
440c 7.8 210 0.28
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Table 2 Material parameters of jellyfish
BEE/ PR . Jet iR 51t VIE!
B THIALE )
(tem %) i /GPa J¥ /GPa 41 /GPa
1.3 1.3 0.38 0.01 0.012
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Table 3 Material parameters of holding tray
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Figure 2

Meshing model of cutting system
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Figure 3 Stress diagram of cutting process of jellyfish skin
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Figure 4 Change curve of cutting force
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Figure 5 Histogram of shear stress of jellyfish skin
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