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Abstract

For the vegetable cutter, a new structure design is proposed and the operation principle is ex-
plained. Solidworks 3D modeling software was used to simplify the modeling of the overall struc-
ture, and Workbench finite element software was used to conduct structural static analysis and
modal analysis of the vegetable cutter, and its first four-order natural frequencies and modal vi-
bration shapes were calculated and analyzed. The tool is simplified to a single-degree-of-freedom
system, and its feasibility is verified theoretically. Finally, the topology optimization of the tool is
carried out, and the total deformation and the first four natural frequencies are improved.
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Figure 1. Structure diagram of automatic vegetable cutting machine
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Figure 2. Structure perspective view of auto-
matic vegetable cutting machine

2. BT IFE

Table 1. Introduction of structural parts
=1 EMTEGNA
G TR
1 TIR A 8
2 ERO
3 Bt
4 L
5
6
7

e
AT
XU AL

2.2. BITIRIE

XU AL e S S AT R AR B AT, 22 WA T [4] 2 1] A S AL B[], A LA B,
BRI LLAL B s b, iR shRe PRIV EEAT (%3l . IR ZY)IRIERE, Wi fes 1ia A7 itk
NIERHE, SR BEAVINIR S, R LA A PRE R T TR, B Esvg i ERSse I o

2.3. FEHE
a) VIHIALK

Table 2. Structural static analysis result table
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Figure 3. Schematic diagram of vibration model
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Figure 4. Meshing of the simplified model
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Figure 5. First 4th order natural fre-
quency diagram
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Figure 6. The first four vibration modes of the tool diagram. (a)
First vibration mode; (b) Second vibration mode; (c) Three vi-
bration mode; (d) Fourth vibration mode
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Figure 7. Volume optimization diagram
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Table 3. Structural static analysis result table
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Table 4. Natural frequency result table
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Figure 8. The first four vibration modes of the tool after optimization
diagram. (a) First vibration mode; (b) Second vibration mode; (c) Three
vibration mode; (d) Fourth vibration mode
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