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Experimental investigation of the effect of shape memory alloy wire
embedding on the low-velocity impact behavior of fiber metal laminates
composites at different temperatures

Mohammadreza Fazlollah-Poor, Reza Eslami-Farsani*, Hamed Aghamohammadi

1- Faculty of the Materials Science and Engineering, K. N. Toosi University of Technology, Tehran, Iran
*P.0.B. 19919-43344, Tehran, Iran, eslami@kntu.ac.ir

Keywords

Abstract

Fiber Metal Laminates (FMLs)
Shape memory alloy (SMA)
Pre-strain, Impact behavior
Different temperature condition

Fiber metal laminates (FMLs) are one of the most widely used hybrid polymeric composites in the
aerospace and marine industries that are fabricated using the bonding between the metallic and polymeric
layers. The combination of the advantages of both metals and composites is the main reason for the usage
of the FMLs. Due to the application of FMLs under different temperature conditions, in the present study,
the Charpy impact behavior of smart FMLs in comparison to fiber metal laminate was investigated at
temperatures of -45, +25 and 90 °C. FML samples were made of two layers of 6061-T6 aluminum alloy
and four layers of glass fiber-reinforced epoxy (GFRE), which shape memory alloy (SMA) wires by zero
and 5% pre-strain were placed in the middle layers. The investigated parameters in this study were the
number of SMA wires, the pre-strain effect of SMA wires, and also the effect of temperature on the
energy absorption values of the FMLs. The results showed that the presence of two SMA wires at
temperatures of -45, +25 and + 90 °C respectively caused the increment in the energy absorption by 14,
20 and 8%, compared to the without SMA wire samples.
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Table 1 The transformation temperatures of the Ni-Ti SMA wire [5]
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Fig. 3 Impact test results of FML samples at -45 °C
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