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Impact response analysis of CARALL and GLARE fiber-metal
laminates using finite element modeling
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Abstract

The low-velocity impact response of two types of fiber-metal laminates (FMLs) with two
aluminum layers, one containing a composite core of carbon fibers (CARALL) and the other
containing a composite core of glass fibers (GLARE) are investigated and compared. To analyze
the behavior of the FMLs, a 3D finite element model in the Abaqus software environment is used.
First, the effect of changing the impactor energy on the low-velocity impact response is discussed.
With increasing the initial impactor energy, the maximum contact force increases as well as the
displacement. The increase in displacement and energy absorption in the GLARE sample is more
than that of CARALL. Next, the effect of impactor mass and metal volume fraction is investigated.
Although the CARALL sample is more resistant to low-velocity impact, delamination in the
CARALL is more than that in the GLARE sample. Also, the maximum contact force for the
CARALL sample subjected to impactors with different masses was, on average, about 10.5%
higher than the GLARE.

Keywords: fiber metal laminates (FMLs), metal volume fraction, failure criterion, contact force
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