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Recent developments in the modeling of homogeneous or short fiber reinforced thermoplastic polymers are 
presented. Spatial scale transition is based on nonlinear mean-field homogenization (MFH). The polymer 
matrix’s response is described by a multiaxial constitutive model coupling viscoelasticity (VE), viscoplasticity 
(VP) and ductile damage (D). Two multiscale modeling approaches are proposed to predict the high cycle 
fatigue (HCF) failure of neat thermoplastic polymers and of short glass fiber reinforced thermoplastics.The 
modeling is based on the concept of so-called weak spots within the polymer matrix, whose behavior is VE-
VP-D. Predictions are compared to experimental data. In order to reduce drastically the computational cost of 
simulations under large numbers of cycles, a modeling strategy combining space and time homogenization 
is proposed. 
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