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Structural safety analysis for separator of young Mytilus galloprovincialis

in marine farming
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In this paper, among the various facilities used in marine farming, young bivalves of the Mytilus galloprovincialis of marine
farming was placed on the deck of the fishing vessel to evaluate the environment conditions and drive shaft movement
by rolling affecting the separator for the young bivalves and a clean process. There were a few studies on stress analysis
of development facilities because it was difficult to access the fishing site due to the use of imported equipment and the
lack of development of domestic equipment. In this study, stress analysis of the fixed part of separator for young bivalves
and its adjacent part was performed on various phases when the vessel was tilted by rolling using the finite element method.
In addition, the structural safety of the internal blade under the driving conditions according to the movement of the drive
shaft by the hydraulic motor was confirmed through structural analysis. As a result, the connection part between the deck
and the separator by rolling was confirmed to have higher stress than that of other parts due to stress concentration. In
addition, it was confirmed that the maximum stress occurred on the connection part between blades. Even though the safety
of the separator for marine farming was confirmed by structural analysis, it is necessary to comprehensively consider the

age of vessels, the material of the deck, and the corrosion of the deck.
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Fig. 1. Changes in the population of fishermen by year.
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Fig. 2. 3D model of separator for young Mytilus
galloprovincialis.

Journal of the Korean Society of Fisheries and Ocean Technology | 329



Table 1. Material properties of Mytilus galloprovincialis
by part

NO Part Material
1 Feed Screw SUS304
2 Ist Separation support plate SUS304
3 2nd Separation support plate SUS304
4 Ist power rotatin axis SUS304
5 Changeable worm gear SCM440
6 2nd power rotation axis SUS304
7 Rotary Washing drum SUS304
8 Separation blade SUS304
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Fig. 3. FE (Finite Element) model for separator.

Fig. 4. FE model for shaft and blades.
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Table 2. Material Properties for Static Analysis

SUS304 FRP
8.0e+3 kg/m’ 1.9e+3 kg/m’
Tensile Strength 5.3e+3 kg/cm’ 1.7e+3 kg/em®
Yield Strength 2.4e+3 kg/em® 0.2¢+3 kg/cm?
Poisson’s Ratio 0.3 0.25
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Density
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Fig. 5. IC (Initial Condition) and BC (Boundary Condition)
of separator for young Mytilus galloprovincialis.

Fig. 6. IC (Initial Condition) and BC (Boundary Condition)
of for shaft and blades for young Mytilus galloprovincialis.
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Fig. 7. Theories of stress for static analysis (a) is stress
distribution about stress (b) is stress and strain curve.
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Table 3. Applications FOS (Factor of Safety)

Applications

Factor of safety (FOS)

For use with highly reliable materials where loading and environmental conditions are not severe and

where weight is an important consideration 13-15
For use with reliable materials where loading and environmental conditions are not severe 1.5-2
For use with ordinary materials where loading and environmental conditions are not severe 2-25
For use with less tried and for brittle materials where loading and environmental conditions are not severe 25-3
For use with materials where properties are not reliable and where loading and environmental conditions 3.5

are not severe, or where reliable materials are used under difficult and environmental conditions
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Fig. 8. Results of static analysis (Case 1). (a) is distribution of von-mises stress. (b) is distribution of displacement.



(2) (b)

Fig. 9. Results of Static Analysis (Case 2). (a) is distribution of von-mises stress. (b) is distribution of displacement.

(@ (b)
Fig. 10. Results of static analysis (Case 3). (a) is distribution of von-mises stress. (b) is distribution of displacement.

(@) (b)

Fig. 11. Results of static analysis (Case 4). (a) is distribution of von-mises stress. (b) is distribution of displacement.
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Fig. 12. Results of static analysis (Case 5). (a) is distribution of von-mises Stress. (b) is distribution of FOS (Factor

of Safety).

Table 4. Results of analysis for separator. The results contain analysis conditions and assessments for 4 cases

NO Case 1 Case 2 Case 3 Case 4
thﬁ)lgl;ion No No Yes Yes
Con- .
il of Raltng : : 0 2
Weight (kg) 100 100 199.24 196.96
Von-mises Stress (kg/cm?) 3.21et2 3.21et+l 6.10e+2 6.06e+2
Result Displacement (mm) 9.741e-1 9.741e-1 1.15e+0 1.14e+0
FOS >5 >5 >5 >5
Assessment Safety Safety Safety Safety

Table 5. Results of analysis for shaft and blades. The result contains analysis conditions and assessment for Case 5

NO Case 5
. Mytilus\zzll%(})l;rggincialis Yes
Condition Hydraulic motor Yes
Yield Stress (kg/cm?) 2.108e+3
Von-mises Stress (kg/m?) 0.23et2
Result Displacement (mm) -
FOS >5
Assessment Safety
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