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This study extends the existing topology optimization theory to control the
dynamic response of composite structures containing rubber, resin, and metal in terms of impact
resistance and vibration-damping properties. First, an optimization problem and sensitivity analysis
were formulated for the purpose of controlling the dynamic response of composite structures,
especially the damping properties derived from the materials. Next, a virtual material model
combining elastoplastic and other materials was proposed, and a topology optimization framework for
heterogeneous composite materials, including resins and metals, was developed. Finally, a
stabilization method based on a subloading surface model was introduced to address the instability
problem in convergence calculations caused by non-smooth stress-strain relationships.
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