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Multi-Objective Optimization Design of Deep-Sea Sampling Outer
Cylinder Based on ANSYS_Workbench

FU Ping, YIN Shuo® ,ZHANG Mingsai, WANG Chenxu
(School of Mechanical and Electrical Engineering, Qingdao University of Science and Technology, Qingdao, Shandong 266061, China)

Abstract ; In order to collect deep-sea planktonic microorganisms safely and stably, the sampling outer cylinder with heat
preservation, pressure holding and filtration functions was optimized. Firstly, the three-dimensional modeling of the
sampling outer cylinder was carried out through ANSYS_ Workbench software ,and static analysis was carried out on the
sampling outer cylinder. Second, the sensitivity analysis of the design parameters was carried out on the sampling outer
cylinder, and the parameters that having a great influence on the output results ( mass, maximum deformation and
maximum equivalent stress) were selected. The approximate functional relationship between the design parameters and
the output results was established by response surface method. The results show that on the premise of ensuring the small
quality of the sampling outer cylinder, the comprehensive strength and stability are improved, the design cost is saved
and the material utilization rate is improved.

Keywords ; sampling outer cylinder; multi-objective optimization ; sensitivity analysis; response surface method ; multi-

objective genetic algorithm ; comprehensive strength
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Structure of sampling system
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Figure 2 Structure of main sampling cylinder
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Figure 3  Structure of outer sampling cylinder
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Figure 5 Mesh quality
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Figure 6  Overall deformation nephogram
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Figure 7 Equivalent stress nephogram
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Figure 8 Equivalent strain nephogram
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Figure 9  Sensitivity histogram
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Table 1  Variation range of design parameters
witSE (2 a) D,/mm Ds/mm Dg/mm
WILRIE 125.0 14.0 13.0
I KAH 137.5 15.4 14.3
/ME 112.5 12.6 11.7
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Figure 10 Numerical value distribution diagram
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Figure 12 Maximum deformation response surface
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Table 2 Alternative design points

75 D;/mm Ds/mm Dg/mm P/ kg IR AFRUN S/ MPa KA A/ mm
1 112.864 1 14.4279 13.814 0 23.068 7 128.842 5 0.0113
1 112.784 6 13.2877 13.446 3 21.743 5 138.276 4 0.0123
1 112.864 4 14.014 3 13.145 8 22.478 8 138.488 8 0.011 6
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