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Development of oscillation control bearing based on the unsteady topology
optimal design analysis
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In this research, topology optimization analysis for unsteady oscillation
problem in three dimensions was carried out. The performance function was defined by strain energy,
and the density method is applied to obtain the optimized shape. The finite element method and the
Newmark’ s beta method were applied to discretize the oscillation equation in space and time,
respectively. The optimally criteria method was employed to update the density distribution, and the

Lagrange multiplier for the volume constraint was calculated by the bi-section method.
Consequently, the appropriate shape was determined based on the above methods. In addition, the
numerical evaluation of the comfortable vehicle was performed by introducing the face scale score.
In the face scale score, it is regarded that if the value is close to zero, that means resting
state. Consequently, it was found that standard-sized automobile is comfortable comparing to the
compact car.
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Fig.1 Tensile test model ( Finite element mesh ) Fig.2 Result of topology optimization



Table 1 Comparison of mass for each specimen
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Fig.3 Result of tensile test
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Fig.4 Specimen for oscillation test Fig.5 Result of oscillation test
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Fig.6 Relationship between strain energy Fig.7 Relationship between rate of
and natural frequency variation and volume ratio
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Fig.8 Numerical model and finite element mesh
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Fig.10 Variation of normalized performance function
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Fig.11 Result of topology optimization
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Fig.13 Comparison of time history of displacement

between initial and optimized models

Fig.14 Numerical model and finite element mesh

Fig.15 Result of topology optimization
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Fig.16 Comparison of time history of displacement between initial and optimized models
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