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ARTICLE INFORMATION ABSTRACT

Original Research Paper Despite the fact that fiber reinforced plastic composites have excellent mechanical properties,
Received 01 May 2015 various failure mechanisms can still occur in these materials. Delamination is the most common
Accepted 25 May 2015

failure mode in laminated composites that can occur under quasi-static and fatigue loading
conditions. The present study is concerned with the investigation of mechanical and Acoustic
Keywords: Emission (AE) behavior of delamination in glass/epoxy composites under mode I quasi-static and
Delamination fatigue loading conditions. First, the unidirectional and woven specimens were subjected to mode
Acoustic Emission I quasi-static loading. The behavior of the delamination in the specimens was investigated and
Fatigue Loading interlaminar fracture toughness of the specimens was calculated. Then, according to the
information obtained from quasi-static loading, similar specimens were subjected to the fatigue
loading. The mechanical and AE behavior of the delamination under fatigue loading was
investigated. A linear relationship was established between cumulative AE energy and fatigue
crack growth and fatigue crack growth curve was predicted using the AE method. Then, energy
release rate variations curve and fatigue crack growth rate diagram were predicted using AE
method. The predicted results by AE have good compatibility with the visually based data that is
recommended by the standard. The results indicate that, the AE method has good applicability for
health monitoring of composite structures subjected to quasi-static and fatigue loading
conditions.

Available Online 20 June 2015

Ol 00 wezg nl b isd oo oolaiul Cais )5 98 4y 098l (a3 ls aS oo -1
omle (53,0585 Jed ol o slepislSe gyl sl Bl slge gllas (SlSe ols s 4 (BUITL s Cusl (5 pedy slaaYaun
Please cite this article using: S lod o3liiw! Jod @yl 5l Wlio cpl @ gl (5150

M. M. Mousavi Nasab, M. Saeedifar, M. A. Najafabadi, H. Hosseini Toudeshky, Investigation of delamination in laminated composites under quasi-static and fatigue loading
conditions by acoustic emission, Modares Mechanical Engineering, Vol. 15, No. 8, pp. 85-92, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1394.15.8.39.9
https://mme.modares.ac.ir/article-15-9297-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-09-26 |

[ DOR: 20.1001.1.10275940.1394.15.8.39.9 ]

Ve 9 aiisgmge Sexo pr0

9Ty gy b SRiamd 9 SKusliaslaus (61355l v i joaels SladsV s 3 Sl Ginlaa w4

WD) eSS oy a3 13 Gl slaJSew Sl b Slugi 6,150
Pl eess )3 By, (nl wolhae 3 Skee Sl el mll
18] o Sa 5 Sloygs ol (Ko (6)J3E L o lalad suiladly
rdigas ;5 ol wdy Gl ol pasts gl il o,
oolamul sl 13 jaaS Sleg g 8L cov oS WSS
S5 S g Mg St sp b il Bhse Lagl inges
dlgl) Ladigas o ol alh; ilite al> o oz (gl slo LS
Aby g 2P g 0y Wiged 5 S a0 Wised )5 gl S
aamd anses |y (ol sl

2 Y om Gl 2lsTrss 5 (Slse s, lanl ol ragl 5
sy Selinl ad (NSl Cos (Sl et Y Wiz Cojgls
( Seiliwlics Gael 5l edal sy Sledbl i ooliiwl b e 13545 0
lrools 5l eslinul b dazl i S 15 Sid o NS, cov baiges
Sind 6 BE L con Y s Giolaz ady s olgT s g (Sl
S5 a5 2l xezS 651 e b (slably ool o0 s
b (S Sy o, giomie ol alayly 5l oolicial b 5 oas @) Sous
ok sl @l ey S aslsl ol ey 2l (b,
S oAby P e g 8,5 @il ond il 2 Sl S
@ L potlas cilhe 2555 by, 5l ol b ol eolanul (S
oS anse lis st ol 5l ol mls el syluitl )l Jols
sloojle cdls Giuly 50 atedge o)l plgie 4 Wil oo sl ra0 o,
oy )5 a4y (Soes s Soiliulacs o IS L co 2y jenelS

G (595-2

Laiges g 3lwodkel g dlge -1-2

£95 99 b (Sl [atnd Cojonals datolesl ;o oolitul 8,90 (sladiges
5,5 o el [0-90] 00wl g [OPays 5 omay
el ponils e85 cals 1T g/eme JE> L oSyl daaiges
sl o] oy 4 datiges (gl sdoslizul CoaiiS i 5 o,
%6l g ans BLI was eslil SLJI 5 oss 25052 jsulT 5 75052
Sl g5 5l ond olinl a5 glacilll ool 0 VT o5 5 el
- o0 2207 Gl VS 5 5l o axil slaslll 51038 sos 390
48 clabd aelsl jo wiadaitle gws cwzaY by, b lbdiges .ol
oals HI8 Jlad o ol 5 ile 43,0 20°C gles L oljT slsn jo celes
Sl Gz 50 ddiged o adsl luY o iolas ol jekate 4y aial
‘SSL:.Aa_l}lsoo.ﬁ)QZOpm o Cwlbo b eley aY SO badiges
silaz Job .l 180%25X5 mM? ladiges olul .o ools 1,8 o jgusls
Uilas b iges 4 Yyl Jlasl 5l e 45 00g 70 MM ladiges 4yl
5 ol 5y50 (5eelS wiged 1 IS 090 40 MMl 55
Iy aisei 2 e g5 g aigad el 1 Jouor o oo las 1) il
A o L

3- Unidirectional
4- Woven

5- Huntsman

6- Hardener

7- Araldite LY 5052
8- Aradure 5052

9- E-Glass

10- COLAN

11- AT 390 UD 038
12- COLAN AF 207

8 o last 15 0,53 1394 (LT . ysrde uilke wdige

Sers Y e gl s el 5l OU (e WS cusls
sbaYaz o ol p5le mmls Gy e Gl I3-1] sl
Y g0 5ol laz 5 sl e S5 a5l cel O)le a5 w0sgr (S jeelS
G e Y m gl [D4] el Spse Jad e Souss
sbage gyl cov o3 ol sis ojle a5 Clo halS
&5 ey Lal il o 3l Waage ol 5l oS5 L g MLl (6 351
g8y o ose Sl )5 Y G Glalar wl; g5, ln e S
[76] ol Sl )L 0ge cnl 5o SV (o Gialax

502l g 90, Nleasl Lo @ dacyjeels o (Ses ony
PSCNTUINT SN CONESIUO IRV S | ] I PSVEUE TN SN P R I
9 S CwSl ( ile S8 pzmen pla ol S il 5l S8U
cadle b sl & e, calple el Gasle I SUE lae
il Cebll Wl wed oo ooliiul Kiwd 6l L Cov Sy jenls
O] sl axals 1) o5l o o5 slapsslse glgil

"o AWl Cojeeals sloa¥ (S sla¥im Gl Sl s @
s o (et b oogy (mesets BB f e gyl b el sl
o Gy (et laYom (Rl pasis Gl ol St
ol el 3g) b, ol 5 (o J10] cel sns sl aliss
b 25,5 @5l @ o3 ST 15 eole o Sa¥l 15 zge L]
oty dhoz 3l sy ol [11] ass T sl 1y osbo 48 5 58
51 eolil sblze 5lalige Jlad 4 Cumdy Gl 5 oyl o Jlabjps
Ol CebB & Ol dacuisels s en o sl o,
SH Gsmes gl Aise flgl SSE colll g caeals S0k
ol uyle 5B Giolaz g BLIL cuSs (puile (Soys%
[123] 50

Sy o oz 0y sl Gogy b [13] oliSen 5 bisaan
W0gal o)y (Seiliwland (6,105 ,L cot amgaile G jemelS o )
Jld,y axidly olgl i 5 (Sle laesls oS3l eoliul b Loy
slaY om CeSS (Sajir g oogel ouyn L oslaY on G
anels 5 adg g5 sloyell 5 [14] <8l ol ns 1) Cujoels
55 ol 05z 4 Gloca] (st 5 bl sln (2lslrt glo JUSms
Slog L cos & wSql [0S iz §) (jeels amio S,
o ) b 18] ol Ken 5 (Slag, oges oolinal wcils 3 s lad
sladiges (o 1) (Snd S5 ab) wdly olylras Lol pi Sl
Slog G cod a5 Sl oS iz 5 (DCBP) 1 55e 5, luilind

sy 9 Sl eslanal bilag ] (hg)y o anled (i il 18
s s B gl 75 (sla U o5 5, 4l 5o sl s
g ol a8 S 1Sl il I3 SaS, Sygle 0 &S oo JUSKs
9 Slojshew 0 005 (eSS Aigel j3 S5 Al (Sme GeSS (n
Sl o G o) £9y8 Al gls1t 5l eoliul L [16] o \Sen
d 050 Glog g (Seiliwland 535 cod (Sl n)S sladigas o 1,
abad olglpnd (g, el liad auli iaisged uasd 1l g 1 (oS 5 090 g 1
S bl 3 eals Wl (hg) 5l pogs |y slaY e Gl wB) g0
5 sl slagts; oS5 b 1T] llsen 5 (sl om0 0 asis
ot 8 aSel Jaigs Slakd owladl plSotinl ¢ ae clbaSid

1- Acoustic Emission (AE)
2- Double Cantilever Beam (DCB)
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