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Multi-parameter Optimal Design of Q Spring
Set for the Ship Seal Device
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Abstract: The structural compensation ability of ) spring set,as an important component of ship
seal device,directly affects the sealing effect of ship seal device. Based on zero-order optimization
method . multi-parameter optimization of the () spring set was conducted with the design variables
of the characteristic thickness, width, and the radiuses of both the middle and top circles. The
responses of various design parameters and the optimal solution of maximum radial stiffness were
analyzed. In conclusion, the radial stiffness increases by 11.5% after the optimization. Moreover,
making the harmonic response analysis of ) spring set before and after the optimization
respectively, the results verify the effectiveness of ) spring stiffness optimization to modify its
frequency compensation ability,and thus improve its structural compensation ability.
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Fig.1 Schematic diagram of ship seal device
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Fig.2 Process flow diagram of optimization

for Q spring set
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Fig.3 Schematic diagram of single Q spring
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Fig.4 Balanced figure for optimization results
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Fig.5 Harmonic response figure
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