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Design and analysis of automatic cutting blade for slender jellyfish silk
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Abstract; To satisfy the demand for batch cutting and processing
of bowl shaped jellyfish, a slender jellyfish cutting automatic cut-
ting blade was designed for bowl shaped jellyfish. The curvature
and deflection of the blade were numerically simulated using the
Frenet-serret frame formula combined with the shape of the jelly-
fish skin, and the blade trajectory was obtained as a spatially non-
isometric spiral. Two special cutting blades for bowl shaped jelly-
fish were designed by using heat-treated 440C stainless steel as
the material for the blades, taking into account the actual
working environment. The mechanical properties of the two
blades were analyzed and the stress value of the convex blade was
only 53.4% of that of the concave blade; the wear analysis of

both concave and convex cutting blades was carried out under the
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same conditions and it was concluded that the wear of the concave
blade was twice as large as that of the convex blade; experiments
have proven the reliability, stability and better cutting results of
convex blade. Through comprehensive analysis, the convex blade
is used as an automatic cutting blade for slender jellyfish
filaments and is able to satisfy the needs of batch cutting and pro-
cessing of bowl shaped jellyfish.

Keywords: bowl jellyfish; fine filaments; pressed; spiral tools;

numerical simulation; experimental verification
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Figure 1 Automatic bowl jellyfish cutting machine
construction diagram
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Figure 2 Construction diagram of the cutting device
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Figure 3 The space track of blade
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Figure of the structure of the blade
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Table 1 Material properties of blades
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Figure 7 Stress cloud map
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Figure 8 Displacement cloud map
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Table 2 Comparison of the results of the hydrostatic

analysis of the two blades
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Table 3 First 5

for concave blade
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Table 4  First 5 orders of vibrational frequency

for convex blade
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Figure 10  Plot of the first 5 orders of vibration frequency of a convex blade
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Figure 11 Blades wear rate
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Table 5 Comparison of blades wear results (n=10)
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Table 6 Cutting blade for jellyfish silk versus

conventional machining method
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