The Long Road to Virtual Testing of Composites
Are we there yet?
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ABSTRACT

The goadl of predicting the strength and damage tolerance of composite structures with
robust and reliable computational models appears fo be reachable. Recent advances
in computational methods and numerous published demonstrations of successful
representations of the propagation of damage mechanisms have persuaded the
industry that the day of reliable tools for the virtual tfesting of composite structures is
imminent. Manufacturers and commercial software vendors alike are “pulling” with
unusual force on the work of a modeling community more accustomed to “pushing” the
value of its own accomplishments. The Iincreased visibility and scrutiny that new
developments in damage modeling are receiving intensifies the need to explore the
limits of applicability of these models and to report on the practical robustness of the
methodologies. More than ever, it is necessary to formulate under what conditions a
model can be expected to work and when it will cease to be accurate. Which damage
mechanisms are important and how to select the idedlizations that are necessary,
physically reasonable., and computationally fractable? What makes the results of
validation test cases true predictions rather than calibrated simulaftions? How much user
knowledge is necessary to run an analysis using a particular approach? What material
properties are necessary and how can they be measured? In this presentation, we
examine under what conditions state-of-the art conftinuum damage models for
composites may not

work as intended. The issues of objectivity of the fracture propagation with respect to
the mesh and the effects of interactions between infralaminar and interlaminar damage
mechanisms are discussed and emerging unconventional modeling techniques that
address these difficulties are presented.
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