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Abstract 
 

Laminated composite materials are a lighter and of customizable flexibility material alternative for road vehicles. FRP laminated 
structures in the automotive industry may be an ideal solution for lighter and safer vehicles, while the weight reduction is also associated 
with lower fuel emissions. In this paper, we investigate the behavior of  laminated FRP structures under bending and more specifically how 
the number of layers and stacking sequence of the structures affect their performance. A theoretical approach to the design of such 
structures, more specifically laminated FRP beams under cyclic bending, is presented in the first part of the review. The design of FRP 
laminates is based on Classical Lamination Theory (CLT) and interactive failure theories. The second part of the review examines the 
potential of FRP laminated structures to become the host of piezoelectric fibers and be used as energy scavenging devices, while 
maintaining their desirable and tailored stiffness and high performance, at a low weight. Two examples where laminated FRP beams are 
used as the host of piezoelectric layers to produce energy scavenging structures are presented. These examples examine beam structures 
under cyclic loading where the fiber stacking sequence allows for tailoring of the degree of deformation under bending. The deformation 
affects the amount of energy produced as the electromechanical behavior of the piezoelectric layer is guided by the mechanical behavior, 
more specifically deflection under a bending moment, of the FRP structure. The fiber material in each example addresses a different 
possible application area: E-glass fibers for applications where moisture effects may be a concern, and natural fibers in those where 
moisture effects are negligible. 
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