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Study on optimization of motion parameters of catfish

headless processing device based on FEM
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Abstract: Objective: Improve the mechanization and automation
of the pretreatment process of China’s freshwater fish processing
industry. Methods: The catfish head cutting simulation model is
constructed by the numerical analysis software ANSYS/LS-DY-
NA, and the catfish head removal process is simulated and ana-
lyzed and the motion parameters are optimized by FEM. The
blade speed and transportation speed are adjusted with the mini-
mum cutting power consumption as the optimization goal, and
the accuracy of the simulation results is verified by the prototype
test. Results: When the speed of the blade is 850 r/min and the
conveying speed is 14 ¢cm/s, the cutting section of the fish head is
smooth and smooth, the sensory of the section is good, and the

cutting efficiency of the head can be guaranteed. Conclusion: The
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established simulation model of disc cutter cutting fish head can
describe the motion process, but the accuracy needs to be im-
proved.

Keywords: head cutting; disc cutter; finite element method; nu-

merical simulation
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Figure 1 Force diagram at the cut of fish fillet
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Table 1

Fish body material parameters

B EE/(kgem )

E./MPa E,/MPa E./MPa

i1 14 793 2.530
ik 150

2.120

3.316 3.316

2.120
3.316

G,y /MPa G,./MPa G../MPa Moy Mye e
0.321 0.486 0.486 0.45 0.37 0.37
8.976 8.976 8.976 0.30 0.30 0.30
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Figure 2 Meshing effect of fish body model
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Figure 3 Blade model meshing effect
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Figure 4 Change curve of sawing force and power
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Figure 5
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Stress cloud diagram of fish head cutting process

[
(—

BAER | BdENL | Ik
19 200 8 1 TR B
B6 @1FFXERAHEE

Figure 6 Communication method and parameter setting
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Table 2 De-head cutting test results

K5 e RAYI/N ke /]

1 63.8 23.761

2 65.3 22.879

3 61.9 23.671

4 63.1 25.289

5 65.3 23.287

"""" T 639  23.778

HHEREZE/% 18.75 25.62
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Figure 7 The maximum sawing force changes with various factors
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Table 4 Quadratic regression orthogonal combination
experiment design
RS X1 Xo Y Ti#HE/]
1 —1 —1 54.189 0
2 1 —1 29.797 5
3 —1 1 24.446 0
4 1 1 27.097 0
5 —1.267 0 38.949 0
6 1.267 0 26.379 0
7 0 —1.267 38.353 5
8 0 1.267 28.446 0
9 0 0 27.766 5
10 0 0 26.409 5
11 0 0 24.846 5
12 0 0 24.174 5
13 0 0 25.838 0
x5 ZREBENAESWER
Table 5 Analysis of variance results of the
quadratic model
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Figure 8 3D surface graph of cutting power consumption

and motion parameters
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Figure 9 Motion parameter optimization results
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Table 6 Prototype platform test parameters and results
L BHSH 1 FL45 R JER e P B
e TV /(r e min™ D) BB /(em « s™ 1) HYIJI/N TikE/] Y H/N TikE/] WY/ % e/ %
1 800 10 71.2 38.897 63.5 31.633 12.12 22.96
2 850 14 76.4 26.276 64.6 20.445 18.27 28.52
3 800 15 75.9 24.982 65.2 22.063 16.41 13.23
4 600 10 78.2 63.189 65.4 57.382 19.57 10.12
5 600 20 89.5 44.897 77.8 39.169 15.04 14.62
6 1 000 ) 69.9 76.278 58.6 68.991 19.28 10.56
7 1 000 10 74.3 30.848 62.7 26.218 18.50 17.66
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