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Original Research Paper The laminated composites have many advantages such as high specific strength and specific stiffness.
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using Acoustic Emission (AE) and Finite Element Method (FEM). These damages include three main
mechanisms, matrix cracking, fiber/ matrix debonding and fiber breakage. To this aim, OHT tests were

Keywords: . . N . . .

Damage mechanisms carried out. The specimens were fabricated from two types of glass/epoxy composite materials with
Acoustic emission [015S lay-up and [90]5S lay-up. AE accompanied with wavelet-based approach was then used to detect
Finite element method and quantify damage mechanisms of the specimens. FE analysis based on Hashin criteria was then

Polymer composites utilized to simulate the damage mechanisms in the specimens and to validate the AE-wavelet based

results. Comparison of the applied methods shows that the results of the AE-wavelet based approach are
in very good agreement with the FEM results. Finally, it was concluded that the AE method has a good
applicability to determine the damage mechanisms in laminated composite structures and to predict the
remaining life-time of the structure.
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Fig. 2 The pure a) matrix, and b) fiber tensile tests.
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Table 2 Percentage of different damage mechanisms obtained from
WPT analysis.
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Table 3 The mechanical properties of glass/ epoxy OHT specimens.
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Table 4 Damage initiation properties of glass/ epoxy OHT
specimens.

st ST Y¢ YT X¢ XT
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa)

60 60 145 115 300 570

O AL el A diged )0 (nlpls cileioo Wl b Jood o 1) Lol
Sl a5 2T 51L(6.C JS8) s Fligms Sl 5 o a0 SL)
Ty Mg ;o ,lid ot BLI (oSl ol 3525 (6 05 L gz 2 950
ol s e Glis |y b p ol edgamme 6.8 i (6.0 JS5) ses e
g 2o ) (12 Wolas) abogy o o> Jbne 45 d03 o &) >y 0 I,

oy U5 e 4 A sigei slaalS g Jfoges T S5 s
D9l g0 oddline a5 job len Lol 0uls ools Lis Aiges 1l jo b ol S
00 (§iludnd digei g (HBly Lges y3 Ll B8, (295 Sblhe
2,18 3929

Glool3 e e oLt |, B wiges o5 ciliss glapyilSe 8 IS
0ads ool )Lz 8.0 5 8.8 sl ISy o 4 i yile iS5 (5,lad
ot S| el (L gz s o0 LI gl &Sl s 4
2 1es)ls )b Jood p3 (ol (28 G ple 5 48l 925 Jood )3 (Slosas
ol 5L S ey pele (S lply ojlo eses
(8.by8.a JSi) atn B wigei yo o3 LI lapiilse

Caz p oges S bl B aises 10 (57 8 US54 g
Gyes cnl o JLid 5 GRS e Ol SLaSh W el (g 5L
2 6l e BUI diges ol 50.(8.0 B8.C (gla JSLa) 998 oi sumline
B )led A aS cl S8 B Gimmen )l ool sla )l e
el LT )l Sl 31 25 il o9

Bly UKo oo 4 B aised 15 ol S orexd Jloged 9 S0 5o
9> il el oo cdlin a5 jgblen Ll oad ools ylis b ol >
31 9929 0 (5ilwdrnd diged g (g diged ;0 b ol > S,

ool sgume Ol Jaa )5 3 slapilSe 5l Sope woy
Aol 1y s p3lSe o 4 bgiye dolas o5 Llaglall Corlas o
Sl s By 15350 Amnline dalt conlis S & w5
Olell s oo o i B g A sladiged sl |y Szrge b g o500
alaly )3 s RaSu b oig5 illad A aised @ bype 51t 5 e
S Jo om0 e ol |y GBI St 12% «Srgo s, B wiges b

350


https://dorl.net/dor/20.1001.1.10275940.1395.16.6.24.7
https://mme.modares.ac.ir/article-15-6482-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-17 ]

[ DOR: 20.1001.1.10275940.1395.16.6.24.7 ]

Vet 9 59 b olis (g puS1 puss

3930 plodl 9 lgTyuiss Sla ybe) b JISFLIIW i igsels SLadY 333 )3 A Bl e uilke (oS (uss

RS g, b loghgw sladises 10 o5 sloprilse s (ot O Jgu
RYRC OL;.H 9 Slas gS’}.A
Table 5 The damage quantification results of WPT and FE analysis for
specimens.
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Fig. 8 FEM contour plots for a) matrix tensile, b) matrix compression,
c) fiber tensile, d) fiber compression, and €) fiber/matrix debonding
damages of specimen B.
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