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We propose a method for decoupled multiscale analysis of elastoplastic composites with arbitrary mi-
crostructures by combining “Numerical Material Test (NMT) allowing nonperiodic distributions of con-
stituent materials” and a method of creating surrogate homogenized constitutive law. First, a constitutive
database is constructed of the macroscopic stress-strain responses that are obtained by a series of NMTs
with minimal kinematic constraint for nonperiodic microstructures. Next, by using the response database
for training, we create a surrogate model of the macroscopic constitutive law whose hyperparameters are
identified by optimization methods with cross-validation. Finally, we carry out a numerical simulation in
which a macrostructure with the created surrogate model is subjected to tensile loading and subsequent
unloading, and discuss the capability of the proposed method.

Key Words : computational homogenization, multi-scale analysis, minimal kinematical constraint,
nonperiodic microstructures, numerical material testing
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L. .. Thickness : 0.088

Y. 3‘ 1
(a) CT image of GFRP (b) RVE
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Material parameter (Matrix) Value
Young’s modulus E[MPa] 23 x10°
Poisson’s ratio y[-] 0.20
Initial yield strength oyw[MPa]  19.306
Linear hardening modulus H,[MPa]  2.466
Non-linear hardening modulus Ry[MPa]  24.68
Exponential hardening parameter S[-] 60.7
Material parameter (Fiber) Value
Young’s modulus E[MPa] 3.9x 103
Poisson’s ratio v[-1 0.35
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