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ARTICLE INFORMATION ABSTRACT

Original Research Paper Nowadays the use of fiber-metal laminate due to advantages such as high strength to low weight ratio,
Received 30 November 2016 easy fabrication of structural components despite complex geometries to various industries such as
Accepted 06 March 2017

aviation industry, widely increased. The fiber-metal laminates are a kind of hybrid composites which
connect the layers of metal and fibers which together are mediated by material and in the wake of this
Keywords: pombinqtion, posit_ive_ §haracteristi_c§ _of metal_s_ and fibers composites simultan_eously in struc_tural
Smart fibers metal composite integration offer significant capabilities. Addition of shape memory alloy to fiber metal laminate
Shape memory alloy wire composite, due to the super elasticity properties of alloy, causes the alloy to form during the impact
Pre strain hysteresis loop, and will attract considerable energy and the impact properties of the fiber metal
Impact falling laminate composites will increase. In this study, effects of different strains of nickel-titanium shaped
memory alloy wire at high temperature, was investigated experimentally in this type of composites
against low speed impact using the impact falling. In the metal part of fiber metal laminate composites,
2024-T3 aluminum alloy sheet and in composite part of glass fibers and epoxy resin is used. 6 wires
with the pre strains 1, 2 and 3% were used in order to wrap the fibers in metal laminate composites.
Increase in the impact resistance of such composites which include reducing the force shock of impact,
increasing the contact time, reducing the amount of displacement, reducing absorbed energy and
reducing the damaged area by increasing pre strain as well as the energy absorbed by the shape memory
alloy when impact, were the results of this research.
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Fig. 2 Mould Manufacturing of fiber metal laminate
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Fig. 3 Wrapping shape memory alloy wire in fiber metal laminate
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Fig.5 Displacement-time curves of FML samples with and without shape memory alloy wire
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Fig. 8 Energy-time curves of FML samples with and without shape memory alloy wire
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Fig. 10 The real image and thermography of post-impact with damage area: a) Without wires sample, b) 1% Pre-strain sample, c) 2% Pre-strain
sample, d) 3% Pre-strain sample
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Fig. 13 Damage area of FML samples with and without shape memory
alloy wire
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