436 -427 PP 97 e 3 opleis S ala

o

IR AT

SR 93y sele &y i

H}”ﬁw $5s 5 pole

http://jstc.iust.ac.ir

S 8 Gy (Silivwl s 65yl ds p Glo 4Y Cwlrs g o il axdlae

3 .. 3 . #2 . .1 .
S dozmo - Slos y 095 T 9o (o (5 5Lail oo

ST laSB o5 olKitils « SlSo csdigen ¢8558 (ggomitils -1
Olaad i legy olails (Sl cwaige wlin! -2

Ol L g olSiils (SlSe swiig (555 (ggoils -3
gh_majzoobi@basu.ac.ir 851754161 iy ssoio oloes *

US>

ad gy b o e ghate L (FML) SUT 638 slayg 5! 2z p Sl Y Culs 5 iz Sl b Gl 0
9 Onh £ o Sih S (o Shaied Sle AY Yl Sl ABF 15 nyn 3550 g0 5 (225 Djgedr SSLL
Dbl 2024 pseddl dadises oled Sy g (S9y0 oY aS Il o ab ad )T s o ladiges cile gl 2024 psieg)]

Al wleMb!
96/7/12 sl o
96/9/27 : 5

B 18 5lguads’

Widon 69,05 Jold bl (65,5 i Sy g wiad 00,08 LSy e 5 oloula b e ol osliinl b beasgas el o oI
. . . . . . B, & i Sl G
Ldiges (§9) 2 (90 (6 ludinds ¢y A Ayl g aslllas 0,90 ;0 S 0,95 e olass g o L (65, (Sl lawgie 69,0 .
Sor ez

e Bl coads i Jlel gooe Jae dbewgas (J o e liel a8 5 O jso slagiule;] dliwsd gooe e g plol loss
S S e Y b oas 4l aiged o5 ol oLii iagh mls b adllae digy colid (il sl Sl aY culis e

: = 2 Olge
S olas 353 5l (805l (S psd Sle 4V L Wged (izmen WBboe LS 1) bangis 6958 5 55 @32 Ol i

b ol oo Sis 4Y aw o Culied 45 Caul slodiges 4 by o 3 ,Slas o igp 45 05 &S Sho &Y Calies i b plonil oo

M).s‘):pia

The effect of middle layer material and thickness on the quasi-static energy
absorption of FML
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Abstract

In-the present study the effect of change in thickness and material of the middle layer in fiber metal laminates
(FMLs) with squared section on the energy absorption is investigated. In this work four types of specimens, based
on the change in the material of the middle layer, were produced. In order to fabricate FML samples, Glass-epoxy,
Carbon-epoxy, polyurethane foam and aluminum 2024 were utilized as the middle layer and aluminum 2024 for
inner and outer layers, respectively. The specimens were then subjected to the compression test and their force-
displacement curves were experimentally obtained. Additionally, the effect of the middle layer thickness on the
energy abortion performance was studied by numerical simulation using Ls-Dyna explicit code. The numerical
model was initially validated by experiment. In conclusion, it was found that the maximum and minimum
efficiency were determined for the FML specimen made of Carbon-epoxy and foam, respectively. Moreover, by
changing the middle layer thickness, it was numerically demonstrated that the specimen with three layers of the
same thickness yields the best absorption energy capability.
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Fig. 1 Dimensions and layer configuration of FML specimen
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