412-406 (oo B o lesis 17 093 1396 YLT ()30 Sailo wIiyo ddxo

oAby ke dalinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir UTRes

Srdlog b oulpm y yloes ¢ @W?T SBE9 10 2l SBp Wl wyy
ol St g T (59 49 (S0 3900l

# sSuhia 95 Seua (pieaa P sulaTdal saaal (suge Fsaans Ldy F o 98 asan diaid (5 g 90 o yas

5 S el it oK1 (SKlSn ptite e85 (opeiih —1
Ot eyl o BlEEN S yo ga sustiee k) ol S —2
OIS S ol imiuo o8 (SlSe i yluaiily =3

OIS S el imio oKl Lablon  wdige wliwl -4
ahmadin@aut.ac.ir . 1587- 4413 i, Gosio (05 #

saSa Wlis Oleyb!

4 0yl g oo 0jl Ciundi b g dodo el 45 0,8 o J3 (o0l Seald g (Sl (slayl o 395 es 0590 b 3 05l Ky JolS ooy dli
1396 »ls,5 13wl

alox 5l 00y yuastio Clogad hld ujemelS lba¥ din 0gd o o3kl (55:0lS cralog | ond dsto (Slg pueyi yslaie 1396 522+ 34
P e

Elol O RI) 50 uiseelS sl win b odd pue i (sbvojlo jd ksl oo (5365 il yd polie o YU (59 4 plSotinl Caps 1396 5005 03 sl s )
i 1 3lb 0jls Cunkd 5 puyile 1 U il e le (KinSis (B (K 1] 45l 45 )] o g3 gr i (gla o5 o k5
ool SitsST (g dy (S gl [ated Cujopels b oad oy oS 5 2024-T3 ogiteadll )5 ol slop sl oy s ool S slapsilse
Olojen g 43S )15 LiitS  Sbiul dud (6)I8)b co g ond aible dilise sla Y b Giolefl cladiges jolaie cply iy s 2024-T3 pyiizagll
Sl A5 s I ol laigas (SlSa slaosls 1l 50 cani Wadigas g5y 2 5y 0315 jobaie &) cpinel SituwsST (slbyguiias il sabos
A gl Sl cslmodls Uy | StoogST (lmodld (yus 15 oo i souolS (slodliog i as¥ 315 ol ciliio (lacdlo 5 N

ol 3l edal Crunts ol b edliiwl (¢l ammo (gly Wadiges Coansls zolaw 5l Jools (g, (59,58 oSy S yrglas I o
BB ollss pioad D)0 (6 i ConSd 55,8 g (kS ool Y 12 5 &Y 8 dlog &y s Y 4 dlog &5 and o LS g
33 oy aland s )3 1y el ST 59y gl 3, Slas piomad ol (SutwsST g (SlKo (laodly I Juols guls cpo g

A3 o LS 5 (sjgpels alog b oddene 5 wiged

Investigation of failure mechanisms of notched aluminum plates repaired with
composite patches using acoustic emission method

Mir Mohammad Mousavi Nasab!, Hamid Fotouhi?, Reza Mohammadi !, Mehdi Ahmadi Najafabadi'",
Hossein Hosseini Toudeshky?

1- Department of Manufacturing Engineering, Amirkabir University, Tehran, Iran

2- Department of Composite Materials Engineering, Malek Ashtar University, Tehran, Iran
3- Department of Aerospace Engineering, Amirkabir University, Tehran, Iran

*P.0.B. 1587- 4413, Tehran, Iran, ahmadin@aut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Structures during their lifetime experience plenty of static and dynamic loads. These loads cause failure
Received 03 June 2017 or undermine the structures. So, reinforcement or repairing failed parts is one way to repair out of
Accepted 13 July 2017 service structures. Composite materials have been used to reinforce structures. These materials enjoy

Available Online 25 August 2017 advantages such as the proportion of their strength to their weight. As these structures become exposed

to some loads, a number of failures are introduced. This research investigates the failure mechanisms of

gm%r?ﬁe'chanisms a notched 2024-T3 aluminum plate repaired with a composite patch using visual and acoustic emission

Composite patch methods. After constructing the specimens, tensile test has been conducted, and acoustic emission

Aluminum plate sensors have been stocked on the surface of the plate, so that they can record acoustic data. At the first

Acoustic emission stage, mechanical data obtained from the specimens in different states based on the number of layering
have been analyzed. At the second stage, acoustic data obtained from recording of acoustic emission
signals have been compared with the mechanical data. Also, the images obtained from SEM were used
for investigation of damages. According to this research, a reasonable correspondence between the
results obtained from mechanical and acoustic data and the desired functionality of the acoustic
emission method in determining failure mechanism in those specimens that are repaired with composite
patches is identified.
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Fig. 2 Tensile test of reinforced specimen with composite patch
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Fig. 5 Failure mechanisms of D specimen, a) Digital camera, b) SEM
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Fig. 8 Load- count- displacement of C specimen
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Fig. 9 Load- count- displacement of D specimen
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Fig. 6 Failure mechanisms of E specimen, a) Digital camera, b) SEM
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Fig. 7 Load- count- displacement of B specimen
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Fig. 10 Load- count- displacement of E specimen
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