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The Evaluation of Interlaminar Fracture Toughness and AE
Characteristics in a Plain Woven CFRP Compeosite with DCB Specimen
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Abstract : Recently, many kinds of advanced composite materials have been used in various industry fields. Among them,
fabric CFRP composites are being used as primary strictural components in many applications because of their superior
properties. However, the complexity of the fabric structure makes understanding of their failure behavior very difficult. The
mechanical strength and crack propagation of plain woven carbon fiber fabric laminate composites are examined by
acoustic emission(AE) method. AE signals are acquired during the tensile test and fracture tests. Thus, the relationship
between AE signal and mechanical behavior curves and crack extension length are shown. Also the interlaminar fracture
toughness in terms of AE characteristics are discussed in viewpoint of crack propagation behavior.
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Table 1. Composition of the fiber and resin in prepreg(CF

3327 EPC)
Fiber Resin Resin Content Total
(We gmd) | (Wt ghd) %) (Wt. g/m')
205 148 4242 353

Fig. 1. Construction of plain woven CFRP laminate composite
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Fig. 2. Specimen configurations (DCB specimen)
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Fig. 3. Schematic diagram of experimental apparatus
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(b) crack propagation
Fig. 5. Typical pattern model of crack extension acquired from
a fracture test

Fig. 62 2] CFRP E-3A)50 tisl] g4
YA] esec F RS AoJX] T4 AE countet o
dagol( dayste] AAE LeRd Aoluk AE §4
% AE count= A& @ F2E9 &4 WIS e
He SE2 o)8E F glon, 73S E
AE count9] 2afo] Qi Ao g HE He-2 il
Aolg} weret). FeAe 74 AE count?} )
2] AE count®] oF 1%2] 66679 E2EQ-S wf A=
e o] 734 AE countel] B]sf vl A2
Aoz Yeh} 27|08 3dE AY S 1A
A @E Aoz gugct o)L Fig 5@elA ¢
o] z7]oll 4 warp ko 2 M T QL= Aol 7]
ogihar ojARI Z7|gddt) olF Fdo] A%
gl ujz} 74 AE count GA] Askar glowm, Fig
404 BFEHSIZE 12mmollA Slo] ZRAg) wet
At elzt 977 mmell A AdiHez 343 4
A5ko] 2 AE count 4] 39.3x10° 02 FAEE =
RE & 4 ok A #3307t 153mm7bA]
Aol Hrl 3 AE count:= 68.6x10° 0.2 AojHt}

100x10% 18 _
90 —~— AE count
. 16 §
80 14§
70
12
E 60 E;
<] 102
a o s £
< 40 é‘
6 8
30 g
20 4
8
10 2 5
0 0
0

0 100 200 300 400 500 601
Time (sec)

Fig. 6. AE count and crack extension length variation accord-
ing to the time

51



Ho
=)

100 18
90 | --- AEamplitude (dB) 116
g0 | ——2a ;

70 |
60 £
50 |
g0 -l
30 F
20 f
10 |
ok
0 100 200 300 400 500 600
Time (sec)

Fig. 7. The relationships between AE amplitude and crack
extension length of fracture test

AE amplitude (dB)
Crack extension length, Aa(mm)

Fig. 72 7 CFRP E&A 2ol tiste] sxjAlg
AR A5H AEIE S48 2L FIGLe]

of tfste] viehdl Alolr}. AE count®o] &

2 Jeldrhd AE W52 2 &bl thet

Uehdck 3 AE 21Z9] 27 dE47)

Ao} 3718 veRdlE Aotk

TAe ok 40secollA] 454dBe] HNEL

o

5

N

1o >,f$
=

1

I,

¢

o> i ol
b
i

7

u}

Po fn
iy e

s
=

A

fec=)

A7 %} & glom FAARAol7}E 1.05mm
dBo] A Eo] WAL} Fdo] A

& Fig. SMelAe 2ol #AAR
Aepy £oz Fdo U&7t
e S Yo7|il AE RFo] dtAy
2 Agdd. E£3 126sec o] FREE
3 pAEo] 13 WAF Z ulA

F9 7179 gg gom Ht

50dBe) M ZEo] wimislA WA= Aor AddE
£ AEAZ oA Qolx Ao %L 72.5dBo]
o|¢} zFo] AE count$} ﬁ% Zo] AE EAOF
27\FA7X 8 &4 AEZ AARos & & gl
= 883 HHE A|F3ch

o R o

I‘]l‘ e
£

i olé
rir oz‘i
Ol
e oM R oo
R % UN
% ok
:10 010.}.'4 _u
P
rAl

Lo
]

.41.:&

ﬂllu.l

32. DCB AlE#oll o8t sa{Alg
DCB AgHe) tig X E dutyes g
< 4 A 8 FaE & Aok

Kie= /() g

7|14 Pee 3bF, BE 5, W & el as

F@Zololt). DCB AlgHE o8 SHFhA+
K Srawley9} Gross 573} Zro] B AR7kEd)
o8] @A77} o]FAAIL YA B AFelMe

52

0x
4
o
et

2 el Zhou'el Sja Pl e A Q)F A
gaksick

W3P-a

Kl = W(B/Z) 3/2

[1+0.639(i§a@)] @)

Fig. 82 3159 Z712 Qg FE4ol
= AHAA oA dnAg B3 54
AAdolo] gt K9] WshE E}L‘ED} ch
oy xE Jehln oF 6.7MPa - m"2
ig. 4¢] 0}’6‘-0}%’“ #9lo} #4209 ﬂrﬁl
o} Zo] Ki2 859 719} 4art 3.17Tmm7bA]
ghaba) Z7bsitrt alEztast Aol #EA%
o 523mm77}/-<1h K¢l zhart dAlEgth olAe
A4 warp WS WA FEHAARSE ad 9
warp 2+ D}BL &0 AAsE TIdR Qg g
Sow %A\&!OE & “doﬂ&i g5o| ztaste
Mol o8] K7h 74ste Soldatol A
Aoz AggH, oF w@AAHdoe] 826mmofjr
A A &gk oF 13.5MPa - m'? ERRIT

7

-

R o
Lo s

4 1o flr
—2 of¢ il ox

eI
_&m
>+

jul
S
o Wy

[

3

. i g
fgi'ﬁ;géﬁg b it
E

T

Stress intensity factor, K £ (MPa @'’ 2)
I

0 . PR M PP

0 5 10 & 20
Crack extension length, Aa (mm)

Fig. 8. Crack extension resistance curve
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