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Multi-material Topology Optimization to Achieve Both Viscous Dissipation Reduction
and Stiffness Improvement with Viscoelastic Biphasic Materials
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Rubber-based products that utilize viscoelastic materials frequently require both sufficient stiffness to sup-

port loads and control over vibration damping and energy dissipation. However, preserving stiffness while

minimizing viscous energy losses introduces a significant trade-off that is challenging to overcome with a

single material. This study proposes a topology optimization approach that employs two viscoelastic mate-
rials with distinct relaxation characteristics to simultaneously suppress viscous dissipation and maintain the
necessary stiffness. The performance of the optimized structures is evaluated, revealing that the proposed
method effectively addresses the trade-off between stiffness and energy dissipation.
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