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Abstract

Fiber metal laminates (FMLs) are layered materials comprised of thin metal sheets and fiber reinforced plastic (FRP).
This paper presents the numerical study of the formability enhancement of FMLs composed of an aluminum alloy and
self-reinforced polypropylene (SRPP) composite. In this study, a numerical simulation based on finite element (FE)
modeling is proposed to evaluate the formability of FMLs using ABAQUS/Explicit. The FE model, which included a
single layer of solid and shell elements to model the blank, used discrete layers of the solid element with a contact model
and shell elements with a friction based model for the aluminum alloy—composite interface conditions. This method
allowed the description of each layer of FMLs and was able to simulate the interaction between the layers. It is noted
through this research that the proposed numerical simulation described properly the formability enhancement of the FMLs
and the simulation results showed good agreement with experimental results.
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Fig. 1 Configuration of Fiber Metal Laminates
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Table 1 Material properties of the FMLs

Material property Al 5005 SRPP
Young’s modulus(GPa) 68.9 5
Poisson’s ratio 0.33 0.15
Yield strength(MPa) 159 180
Density(g/cm®) 2.7 0.92
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Fig. 4 Geometry of blank holder and die
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Fig. 5 Numerical simulation results with respect to BHF and friction coefficient
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