AY QY JIAY amio VF o s o) oylad Y ale diblen SlSo ole 4y i
9 Jy-ele

ragSlbsil Al b g Sibw Bl psleS gy 9 phles Julxs
slaadasla 3WIT S eam b 03ulb gy

2y ledws 0513 0013 do ool 5 Ty g0 599 Ui pule
(SlSe gwdige suSizils”

Sl el el Sle iaro olSails )
OO ’ ol s LIl Wil lsn wislay olKtils

OFAQ/XITY 5 pdy gl ¢ IWAA/A/44 1l s ,b)
LIVITY

onl G, s ks, il LT ple 4 Cand 50 9 pleie (ols a5 aiil co diedign Slge 5l 29,5 laie Jloalisl> slasl]
39,9 5l S 4 el slaigSa 1o ol (b LT ks, SeaWlas il g loalabl> 31w S ey 0 |y (olB s d edsy 50 Slge
5 loalasl> slasldl s g0 cpl (oilooe al p oadplosl jiagh 0,5 amlys SbsL 1) 095 adgl JSs eole «Sitadly > 4y o]
OiRo%y ol 55 a5 Sl g3 l5e 5l (sl Sla bl (1leS iy 5 LS (3luannd wSlge Cugy 9SSl eoliiul L g esSLT il
ool [, Jdow cugm wsSLT GUl 51 oolawl 4555, Sl Jloadadl> 5LIT ples Cuog oS ags a3 S 18wy p )90
4 Jsl 090 iy GleS” Sy (595 Il (Gimghs cpl 4o Gaizen S3le o pol)8 b gl 1) jloalasl> SLIT L oot aislos atedbgn
Sy yass (5 jeome 5l alold dasLT o> Moy s SIS e g 00 aslllas diis 5 laaiug o SLIT oglate slans,s 3l
0l Sl ol 1 GLaS o gusy el 48,5 13 sy 3550 (LS 51 i S8, 5 ()l 2 lealadl SLIT 4yl 23,8 51 g S

2S00 15 S o ol 51w a0 4 (S5 obib s Jds 4 mls g, ylaaladl> 5LIT

Buckling and Post-buckling Analysis of a Sandwich Panel with Flexible Core
Reinforced with Memory Alloy Wires (SMA)
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ABSTRACT

Shape Memory Alloys (SMAs) are a group of intelligent materials which have distinct and superior properties
compared to other alloys. The stress-strain behavior of these materials involves two specific nonlinear
phenomena, namely the Shape Memory effect and the quasi-elastic effect. The behavior of the alloy whilst
subject to these two phenomena is such that after it enters the plastic state, the material will regain its
original form. The research is based on the modeling of these two behaviors of memory alloys in the ABAQUS
software using UMAT code. In this study, the simulation of buckling and post-buckling of sandwich panels
have been investigated. Preparing a UMAT memory alloy properties code, enables the designer to use any
ABAQUS features to analyze the behavior of smart structures made with the shape memory alloy. Also, in this
research, the first buckling critical force of the first five modes for different percentages of the alloy in the
shell and core have been studied, and then the effects of volumetric percentage change of alloys, distance
from neutral axis, fiber angle variations, and finally stability and post-buckling behavior of the memory alloy
as the result of initial strain have been investigated. The investigations have shown large changes in the
shape memory alloy due to the great recovery stress during the phase shift.
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