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This paper presents a topology optimization method for incompressible hyperelastic mate-

rials. To cope with the occurrence of intermediate density, the VOF method is employed.

Therefore, the topology evolution is realized by the advection of material distribution gov-

erned by the Hamilton-Jacobi equation. Suppression of pressure inside holes is achieved

by the replacement of the incompressible hyperelastic material with a compressible linear

elasticity. The finite element and the design sensitivity analysis methods are constructed

based on the weighting average of the hyperelastic and linear elastic forms. The validity of

the developed method is evidenced through numerical examples.
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p
b(u, p, wp; )p̃

+
u
R(u, p, wp; )ũ+
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