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ABSTRACT: Although several models and failure criterion already exist for the
simulation of damage in composite materials, most models do not produce acceptable
results for detailed designs. The models currently in use often under or overestimate
loads required for the degradation and failure. This occurs as most of these models
are based upon phenomenological or semi-empirical data, which adjust failure
surfaces or failure envelopes to experiments. Those approaches neglect the inherent
anisotropy and heterogeneity of composite materials, which cause several failure
mechanisms to occur simultaneously in different materials scales and phases. One
possible solution to this problem is to use and/or develop new damage and failure
models based on multiscale approaches and physical failure mechanisms based on
Continuum Fracture Mechanics. For the development of these models, a proposed
approach consists on using homogenization techniques to obtain degenerated elastic
properties from damaged Representative Volume Elements (RVEs); the damage profile
of the RVE is defined as intralaminar cracks parallel to the fiber directions and is
calculated using multiscale analysis. The development of SHM (Structural Health
Monitoring) system, which combines different methods, is a strategic alternative to
overcome those challenges.
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