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Three-Dimensional Multiscale Analysis
Using RBF-Based Surrogate Homogenization Model at Finite Strain
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We propose a three-dimensional multiscale analysis method for hyperelastic composites using a surrogate
homogenization model at finite strain. To create the constitutive database, numerical material tests are first
conducted on a representative volume element, using various macroscopic strain histories that are randomly
generated. Subsequently, radial basis function (RBF) interpolation is applied to the resulting dataset to con-
struct the surrogate homogenization model. Also, a three-dimensional macroscopic finite element analysis
is conducted using the obtained model to discuss the capability of the proposed method.
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