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Numerical analysis and experimental evaluation of mechanical metamaterials achieving
both walking stability and shock absorption
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Mechanical metamaterials that ensure both walking stability and shock absorption are gaining attention for
reducing fracture risk in the elderly. However, conventional materials struggle to achieve both properties si-
multaneously. This study evaluates a practical-sized shock-absorbing metamaterial using numerical analysis
based on a viscoelastic-hyperelastic model. Experimental comparisons assess the existing design’s proper-
ties, while multiple novel structures are systematically analyzed. Key findings are presented.
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Solid: visco Hyperelastic solid

Mass density p, [kg/m’] 1.0x10°
Young * s modulus E [Pa] 5.4957 x 108
Instantaneous shear modulus G [Pa] 1.18 x 10°

Fluid: incompressible Newtonian fluid
Mass density p; [kg/m’] 1.2
Viscosity pr [Pa - s] 1.8x107°
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