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ARTICLE INFORMATION ABSTRACT
Original Research Paper Delamination is the most common failure mode in composite materials. It takes place in different
Received 09 September 2013 modes, i.e. mode |, mode Il or the combination of these modes. The present study is concerned

Accepted 07 November 2013

with an investigati i i issi i i
Available Online 21 May 2014 tha estigation of mechanical and acoustic emission behavior of delamination. In this work,

various lay-ups of glass/epoxy composite laminates have been used to study the delamination

behavior when subjected to mode I, mode Il and the mixed-mode I/1l tests. First, the

Ef,ﬁ';”rﬁirﬁjﬂon characterization of load-displacement curves of the specimens is done based on the AE

Acoustic Emission parameters and mechanical responses and the curves were divided into three parts. The crack

Interlaminar Fracture Toughness growth in the mode | was stable state and in the mixed-mode and mode Il was unstable. In the
next, interlaminar fracture toughness of the specimens, G;, were measured using standard
methodologies and acoustomechanical methodologies which is based on the mechanical behavior
and AE information. It was found that the acoustomechanical method presents the lower limit of
the interlaminar fracture toughness and agrees with the results that obtained from standard. The
images were captured with Scanning electron microscope (SEM) from damage surfaces verifies
the results that obtained from Acoustic emission.

S jgels oy o0 Sl A 55900 Sl ojle po ol 0l 0L donndo -1

Oig @ Bl S Gozmed coglle (SUle olyS s @ aVair 5 Ll asts Vb gliebl cllB L pleejle cole 4 5L s @

Please cite this article using: S bod 03] Jod @yl 5l Wlie opl 4 gl (510
M. Saeedifar, M. Fotouhi, R. Mohammadi, M. Ahmadi Najafabadi, H. Hosseini Toudeshky, Investigation of delamination and interlaminar fracture toughness assessment of
Glass/Epoxy composite by acoustic emission, Modares Mechanical Engineering, Vol. 14, No. 4, pp. 1-11, 2014 (In Persian)



UblKed 9 )5 s 3umw Mo

19Tl (9, by (w8 9l/ Auianls s S940l8 13 (S1AsY oyt iy Ko in (a5 9 SlAaV s QiISS () e

09855 [14] woges amlone | 340 (6,108 )b v aded] il Ly o jgmals
STk ot beajeeels o Sl Glbar ow)p & Gelixe Sl
oy 1l g1 oS5 990 5 1 050 ()05 )L 4y (lacs 5 wilasslo | oge
L o 3eelS clrojls o el Lamie o5 jsbilen Lol tcaslonts
GRS closge cilies glgil 55, olSel 5 ooliass BT 1 390 (5,35 L
Ay (ea g (g 0o 2929 Il g 1 (oS5 390 5 11 090 oo
o 1 age NS L cos cuSlated Lgas j0 1) GlVim sl
oo | sl sl S S i 51 osliil L La] tisged
& Gy par o 38 5 3 lS sl sl eslizal L g eoges
Elgil a8 sls lis zuls wus badiges jo o ol )5 glgil (guains § S
Llod 5l Lol catils gobj glig o aisls aujer bl 5« ol il
OOk Sl CaSs WIS oo a4 S pain jye (S8 @
S35 9 B eSS i le CenSl g axtls ) (655l 5 IS
[15] el

slhaYar o gla¥on st Koy sl Glp 425
Ooe Slsbisl dl g 1 oS5 090 g | 050 ()lA5 L Cod o jeelS
oS g (50 ailinl 55T I 5ge (6,05,0 (sl Lol [VVVF] oud
Sroge 5 1 390 (6,105 )L jo cuSs  Kojber s O 51 (Sl
bylys cle ay daoge opl o a5 cwl cpl dl oge a4 Soo3 (0S5
OO dm Sde 45 039 SlaVinm Gl bl wl) sals (o ISk
a5 S Sg Case 380 Lackil (NSl (e )0 aisel dilas
Sl im eSS (Sajiz Gond il s pR Ol Gl 0,
ol ity gl L ol o Lasga ol o

@yt g (Sl B8, oy & Tl Giaghy cal skiie
(oSl Jaded Y i Cojsels o sl (el 03 5 £s
Locdalsl joo5loy s Il g 1 o085 090 g 11 (35,1 slaoge co
SIS 5 15 slo s S 5 o M SagisST g, Sf oolind
Ol 908 (oo et WalajonslS cl )3 (Sl CenSh Koz wodg
a oS 1l oge ay SGo3 oS 5 slooge 5 11 oge ()SL 5o oy & b,
oanlive Gl gl iy Giolas ad) > 0 S5 diles jog ds Cle
ey @l ogllae Bl Cal dhe (s Sl S5 S'gi CuaBge
sSlas il LIVAF] sylailind o onds @ll3s, b Gdsy ol 5l eaal
sloaYarzr )3 Gla¥om st (Kol Guni )3 ) ol othae
ol (g 5908

5l sy (S9SN oSy e b oulaid )5 glal aliwg 4 Ll o
ojeelS o 1263')5 sla)lgile it gl dadiges ceSd ol

'.\.’5..4‘50 T Cuo GlLa.l 9 odls ool YRS )

G (b9 -2

i gos ‘5)‘Lwo.>LoT g 3lgo-1-2

B gyl Sal Jazss CajgealS daiolesl jo soliiul 090 (sladiges
B a5 o) el UABG/OmR IS | oSsl dadiges o b,
5005 7561 65 o 50150 ) Lol o 4 dadises (sl o oolicad

9- K-means

10- Fuzzy C-means

11- Acoustomechanic
12- Damage Mechanisms
13- Hardener

14- SR1500

15- SD7561

4 o)l 14 055 1393 55 (oo Swille wise

wfosle [VN] wgd oo oolainl Cain 1o Slsly8 4y 635 el caijls as” YL
b sl o)ls 052y ool > glyil g8 (el lge cnl )3 «aje )l
S0,95S 5 (2 sl cess (1 Shalo e gujeeelS slaasYaum o
il LR GlaY o Gl (B Gesle 5 S il (B eyl
4 e & Col (Dj5alS glaaYaiz 0 o5 g5 npeld Yo
s 4l ol P01 99,5 o Sjpels o oo 5 plSonid ialS
ol gz el FjorelS sladYaiz o by lYom CwSh (Se iy
iz (opib b el il oo 3Ll Cu90lS sladY o 0 Sl e9
Shcesloasaill iz ©p3esns sloghs, 09SU oY Sl
3 . 2 . .. 1 = = . .

oSl andl o7 el d gy kS 4 plgie bty cnl alex
- iy e 7] 0ils oles 5 Lle Lo os, ol 51 plaS 1o a5 5gas o L
S o il ge Jd il slo gy 52 (sl e (ialas asid sl
oen JLb sy, Sl la¥om Ghbe e lp ST oS
CblB g 005 i el e S50 ol g soliul lsl s
bgs Gl s lirebo]

3,5 (5550 gy i ST 31 s eole po SLrw¥l i zge Ll

. . 4 (1. .
Slagis) aboxr jlbs, cnl [8] s "l 1) osle o o> sy L
9y 5l esliiul (sblie 51l ge Jlad 4 Coamdg il g (ol o Jled
Sl el Skl @ ol daceiselS Gl im0 sl
SISy oyzen (ol i gyl SSE ol Cajpls
o L3l gl il 5 e pile 5l BUI ol (Bl Cenks o ile
191 Sgel

L . . . - 5 1.,

THged ) sl om Gl 0dy (025 (omyp & G8)Sea g TS
waslop I g 1 (oS 5 090 g 11 il 850 (6,105 b covi (S pllaies slo
Slp waes gl sidlg gosaie slailejl sl L Lol
<2, [10] aieo @l ladiges ol 10 GlaY o Canslls (So iz dlne
sloaYaiz ;o 1) GlYom Gl b8, (alslris () b oh)Sen
Eord b ain )5 cwyy caidls JIB 1 050 (6,105 ,L o a5 d.........‘/).‘..aldl.s
S e by Gl 2l Gla U 3l il om Gy a3,
odgazme g oo ot L LK 98 bl eolatwl b cpioren
aby Hld, (e 5 (558 [11] wo S s bl B glsil (ilS
Glabd dw Gied cov wSplais gladises jo 1) Gl Sialas
Lo i 655 gomaias 5 Sorge o 5l osliiul b i disges oo
Sy Geple 5l SBUI Glis (B caSs emen (> gl
Wgad o Sln |y 25 E5 2 a0yd g 005ed SSE K0S I ) sl
o lis bdigel ConSll rolaw I calaid I jolal (Aidgel yupsd
é’b C)l}:‘c L A.s”‘?b 63)""’ 9 gs"bb"‘“’ jl oolanal b ‘C)l)ls”""b 9 LS)L"‘:‘N“ &
O 5 Hged 2lylri (550 4 (Sl (5l Cnd Kby &5 g
5o 1y GlaYe Gulas aby gg,d abaxd (ol 33ge il (51051
5 o2, [13] aiS Llolis d sge )38k Cov iyjemelS clatigos
2l Yo S Sejir cgyiio ol eolital L ol Kes
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2- Ultrasonic
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