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Influence of pre-strain and position of shape memory alloy wire on buckling
properties of smart fibers metal composite
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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

Keywords: pre-strain and embedment SMA wire in far and near layers to neutral axis of FML, under static buckling
Smart fiber 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
Ericzt'g% in these FMLs were tested. Due to investigate the position of embedment, the quantity of 4 wires with

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. 6 Force-Displacement curves of FMLs reinforced shape memory
alloy wire with 1, 2 and 3% of pre-strain
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L ooad cugdy J-CL slaay sz i b 5l ead sl s anin 7 S
U555 i 2030 3 52 (1L loakibl> 5LIT

433

3ol cas 4 gloj b Ble (MM o) 55 pslie (3,8 sl -3
e jloses gl ol o 5 JuST Il e 5 (1) aba,
axis |z

Sboy slaojl )3 diges oL 5l 2 polie 625 ojlail gl Bk
Sy o polie ool 5 0 aBS Se el £5y0 salad 1ol
J52) a8 (65 o3l LS 153 5 Lasgs (535 50 j9me alold 5l g wiged
GnS o3l Gl Jle Glsie & welag 5 USS 5 oS Lebolen 6
3 sl 50 (35 50 sl jomma Tl cigad ol (gamie Sl 2yl olml
2P 3 Sl g )b Jlael alizd 53 Guns g 008 s i Zand €955 ]
A (5 5 03l iges (535 o (alas

ey mbki-3

sbaY wiz o sloalidls SLIT pw i) Gl (38! 51-1-3
TR

ol LT s (S s iz (sl 23S iy S jshate o
ks S5 85 ol & arg b g ab plol (05 °C) e gles o
352 ) Gl ol 5l Somb Gloii,S ol &, 3.18% jlade ;o o
5 Job olmlr w9y Jlaged B SO dad b L 3 (e
o Ol | dged aw l Gl amio 5l 21 lmlrmg s Jloges T U0
796 SlaJSo glofoges (w)p g dmlio 2 Jgaz )0 (mizmes aas
O Sl g S byl vy BT AleS why b polie
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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

S B 505 g 590 lsalable LT s CoaBae b -G sl aix s U 5l e ol i a9 JS

S 4 85 g 90 loakible LT s ComBge b 35 BLI slaaY aim 2leS b g o%s 5l o e )b (sedel Causy polie sauslie 3 Jaus

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
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