Development of Non-Conventional Composite Materials

Rodrigo P. Tavares'~, Albert Turon®, Giuseppe Catalanotti’, Miguel A. Bessa®, and Pedro
g Pp it g
P. Camanho™

1. DEMec, Faculdade de Engenharia, Universidade do Porto, Rua Dr. Roberto Frias,
4200-465 Porto, Portugal

. 2. INEGI, Rua Dr. Roberto Frias, 400, 4200-465 Porto, Portugal

. 3. AMADE, Polytechnic School, University of Girona, Campus Montilivi s/n, 17071
Girona, Spain

. 4. Northwestern University, Department of Mechanical Engineering, 2145 Sheridan
Rd. Evanston, IL 60208-3111

Focus Material: Composites
Focus of the Presentation: (iv) Structure-material integration and design.
Abstract

The need to understand the failure mechanisms in composite materials at the micro level
has gained additional importance due to the increasing need to develop high performance
materials for more demanding applications. This understanding makes it possible to
develop new materials by recurring to hybridization, either fibre hybridization [1] or ply
hybridization [2].

In this work a micromechanical model that takes into account the statistical nature of
fibre strength and the fibre waviness present in composite materials is developed and
used to determine the failure behaviour of hybrid and non-hybrid composite materials.
The model is able to capture failure mechanisms in the three main components of a
composite material: fibres, matrix and fibre-matrix interface. This study is performed for
multiple load scenarios, with focus on the longitudinal tensile and compressive failure of
these materials. The effect of transverse stresses in these types of failure is also assessed
to better understand its effects on the failure mechanisms.
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