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ARTICLE INFORMATION ABSTRACT
Original Research Paper Today fiber metal laminates (FMLs) by having good mechanical properties and low weight have been
Received 07 September 2017 attention. The use of shape memory alloy (SMA) in the FMLs causes these alloys, under mechanical

Accepted 22 October 2017

‘Available Online 27 November 2017 cyclic loading, by creation reversible hysteresis loop, can absorb or waste mechanical energy and causes

amelioration of resistance against buckling instabilities of FMLs. In this study, the effect of increasing

pre-strain and embedment SMA wire in far and near layers to neutral axis of FML, under static buckling

K ds:

S%ﬁofribzr metal laminate composite were investigated. FMLs were contained epoxy resin and glass fibers and 2024-T3 Aluminum alloy. To

Shape memory alloy wire investigate effect of pre-strain of SMA, the pre-strain of 1, 2 and 3 percent with fixed quantity 6 wires

Buckling in these FMLs were tested. Due to investigate the position of embedment, the quantity of 4 wires with

Pre-strain fixed 3% pre-strain, in far and near layers to neutral axis, are used. The results showed that the increase
of pre-strain due to creation more tension of SMA during the fabrication of the specimens and the
tendency of wires to return to its original shape during the test makes the structure more resistant
against pressure loading. Also, the wires were placed in layers far from the neutral axis of the specimen
as compared to near the neutral axis due to the greater effect of the bending resistance of the specimen
during the buckling and the effect of the better return properties of SMA wires, causes to increasing
resistance against instability and load tolerance limitin FMLs.
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Fig. 3 Wrapping shape memory alloy wire in fiber metal laminate, (a)
far from neutral axis, (b) near to neutral axis, (c) for pre-strain effect
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Fig. 6 Force-Displacement curves of FMLs reinforced shape memory
alloy wire with 1, 2 and 3% of pre-strain
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Fig. 7 Maximum deflection created from neutral axis of FMLs
reinforced shape memory alloy wire with 1, 2 and 3% of pre-strain
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Fig. 5 Maximum deflection from neutral axis of FML specimen
reinforced shape memory alloy wire in buckling test
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Table 2 The comparison value resulted of critical load, specific load and buckling load between FMLs reinforced shape memory alloy wire

with 1, 2 and 3% of pre-strain
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Fig. 8 Force-Displacement curve of FML specimens with far and near
position of shape memory alloy wire to neutral axis
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Fig. 9 Maximum deflection created from neutral axis of FMLs with far and near position of shape memory alloy wire to neutral axis
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Table 3 The comparison value resulted of critical load, specific load and buckling load between FMLs with far and near position of shape memory
alloy wire to neutral axis
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Fig. 10 Comparison chart of critical load (a) and maximum amount of deflection (b) of FMLs reinforced shape memory alloy wire with 1, 2 and 3 %
pre-strain
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Fig. 11 Comparison chart of critical load of FML specimens with far
and near position of shape memory alloy wire to neutral axis
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Fig. 12 maximum amount of deflection of FML specimens with far and
near position of shape memory alloy wire to neutral axis

LGl leay w5 b5l ead obml p5 anis Hlade 12 SO
S B 4 S0 g 590 slealiil ST s Cunde

oo j0 3% ol i )S i b e 4 S 5l o Cosdge
s ol colaiwl AL sbaYaix o Juis U 4 Cowd @it
e 5 20 A 2l

Sb polie ey 3 4 2 5l Jbaldls glapw (1,8 G il L -
1648 S L oo 5 4y 3-CL sy iz CojamlS sladiges Jlou

436


https://dorl.net/dor/20.1001.1.10275940.1396.17.11.30.0
https://mme.modares.ac.ir/article-15-5839-en.html
http://www.tcpdf.org

