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Design of Unidirectional Continuous Fibre Composite Mechanical Parts

Using Trajectorial Fibre Placement
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ABSTRACT

This research studies stress trajectories and uses the information to assist the design of composite
mechanical parts. A FEA-based computer program is developed to calculate stress trajectories in unidirectional
continuous fibre composite parts which have orthotropic property. Numerical experiments are conducted to
design composite mechanical parts for maximum strength based on the idea that fibre has much higher strength
than the matrix. Fibre should be oriented in the principal stress directions, so that the tensile load can be
effectively handled. In the design process, first, the stress trajectories are computed and the fibre is oriented
according to the trajectories. Then re-compute the trajectories and reorient the fibre. The iteration process
continues until the fibre directions and the trajectories are in good agreement. From the design experiment on a
flat plate with center hole, it is observed that the trajectorial design has different stress distribution from the
original design. The tensile stress is increased while the compressive stress is decreased around the hole.

Key words: Trajectorial fibre placement, optimum design, composite materials.
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