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ABSTRACT

Fiber-metal laminates (FMLs) are materials designed for the aircraft industry applications, such as cargo door, upper fuselage and lower wing panels. They are composed of ductile aluminum layers with high strength fiber reinforced polymer layers. The three main types of FMLs investigated so far are based on aramid, glass and carbon fibers with aluminum alloys. FMLs with different metallic materials and polymer matrices are also introduced. Several important mechanical properties and test methods are discussed. It has been established that the off-axis angles of fibers affect the tensile properties significantly. As a result, multilayers with combinations of different fiber directions and fiber types have been used to face the complicated stress distributions in applications. So far, however, only uniaxial tests have been used to characterize the mechanical properties such as tensile and flexural strengths, which cannot reflect the real loading situation of the FML applications, e.g., the fuselage of aircraft. So, biaxial tensile and flexural tests are suggested to characterize the overall tensile and flexural behavior when different off-axis angle combinations are present. To provide a theoretical basis for the multiaxial tests, a general multiaxial stress-strain analytical model based on classical laminate theory is proposed to guide experimental methods and compare the test results. This model can apply to various configurations of laminates, including multiple fiber off axis angles and both the elastic and plastic regions of stress-strain curves.
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