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1. Introduction

This paper studies nonlinear flutter of variable stiffness composite laminates (VSCL) subjected to a low supersonic
airflow. The possible improvements achievable in linear and nonlinear aeroelasticity by using curvilinear fibre paths in
a composite laminate are a topic of this research. Critical speeds at which aeroelastic instabilities occur are examined.
The limit cycle oscillations that ensue are also of interest, not only in what concerns the relation between amplitude and
aerodynamic pressure, but also modal interactions. A damage criterion is utilized to control failure onset during flutter.

Composite laminated plates are frequently made of layers where straight reinforcement fibres are embedded in a
polymeric matrix. These laminates, which can be designated as constant stiffness composite laminates (CSCLs), often have
better stiffness and strength properties, per unit weight, than metals. Going a step further, variable stiffness composite
laminates (VSCLs) with curvilinear fibres can be employed to redistribute stresses from high to low stress locations and,
therefore, can advantageously be used in the aerospace industry. For example, stress concentration around windows in
an airplane fuselage or around a hole in a plate can be avoided via the variable stiffness concept (Ungwattanapanit and
Baier, 2014; Hyman et al., 1969). These laminates can also be used to achieve desired stiffness or strength properties in a
structure using less material and, therefore, reducing weight (Ribeiro et al., 2014). Although other methods exist, VSCLs
often are manufactured using an automated fibre placement (AFP) machine (Lukaszewicz et al., 2012).
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