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Alstract

For multi-body dynamic problems, especially coalescent eigenvalue problems with multiobjective

optimization, the design sensitivity analysis is
numerically. Therefore, this article proposes a new

too much complicated mathematically and
technique for structural dynamic modification

using a mode modification and homologous structures design method with Genetic Algorithm(GA).
In this work, the homologous structure of the resiliently mounted multi-body for marine diesel
generator systems is studied and the problem is treated as a combinational optimization problem
using the GA. In GA formulation, fitness is defined based on penalty function approach. That
include homology, allowable stress and minimum weight of common plate.
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Fig. 2 Rigid Body Model with 3 Bodies
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Table 1. Frequency Ratio

Order | Frequency(Hz) | Mode Ratio | Mode Shape
3 4.8138 - Rolling
4 8.1560 0.6797 Vertical
5 8.6040 0.7170 Lateral
6 8.6641 — Pitching
7 11.236 - Rolling
8 13.523 - Yawing
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Table 2. Design Variable after Modification(mm)

Design Variable 1 2 3 4 5

Value after Initial | 25 10 16 30 50

Modfication GA |21.13| 5.4 | 11.56| 30.72 | 48.54

Table 3. Frequency after Modification(Hz)

Order of Calculation by GA
Natural Freq. Original After Modification
7 11.236 10.192
8 13.523 13.500

Table 4. Deflection of Mount(mm)

1 2 3 4 L2

Initial | 3.57 | 3.08 | 3.03 | 2.86 | 0.26851%x10~°

GA 4.08 | 3.76 | 3.78 | 3.65 | 0.86655x 10"
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