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Fig. 1. A schematic of the fabric specimens and initial delamination position

adgl wlas Cuxdgo g oubasislu ladiged jI glo,lgs b 1) ST

o lol il japai Y

55 b o HIWA. Jao S ol5zus 51 dadiges (638, s
28,5 15 lejl cov Y mm/min e o b @labad .clonds edlitl
PCI-2 iwww 9 AEWIN jl38le 5 5l 55 olglpis (slaodls el slp
S Sl s o 93 1 Cawlodds oolaiwl IMS/s (g)lb 00l &5 L
PAC S Jpaea PICO ol &, gy 3 sligg s w555
2S935 51 s ptankis Ar alold & bn jguusian Cawlodds o3latwl RSOD Juo
Caslodd @Bly jguiv 93 (mle SF SP & b 4 Wlas Sl
L oMiSCopiihe dhwy 4 bjguin bawg oadplolid sbegls
Wged pdaw A Homiw sl JUadl gl Hus cogay ¥ dB o
2 Aoy g Bls gl Cunlond odliwl M eSS
Caslods 48,3 a5 5 TV dB Wil s «islo] oy

ohalejl hg, -£
ASTM 4 [\*] ASTM D5528 (clas luibil oluslys b yisle]]
cladiges  Jols ciolesl  (cladiges uad pll [VF] D6671
51 Sy s 5 (ENF) I cs (DCB) I el g)liS)L cov

ol (gpim s b 9 YFOC (slod )3 o iulej] aiien (MMB) I

23586 g olas syl (SN o alia 0ty (g sl Y
3280 Oy 0l el CublB pus jelaie dy ol Cu oS oles
Pyisn a5 4 (3908 (5 yel Y CnSld (Ko

P sleYom Gl 48 (05 p @ V] OIS 5 o5
I Sy gIId cdls )80 cov (S pllains sladges
&b 5l eslatal b JA] o, en g 2l 6ol ) adiges )3 sl Y
oy sl lolpts (6551 4 (Sl (551 Canms S ol &S (5 5k
9ol cos &S S gl adnd diges S 1) ol dilisee ol g5l
ooy b V] hlen 5 (a8 050 (ko «udld 8 i
ly ololpis sla i «Soge Joa ) oolizul b byl 63505 oy
Bose san o 5B 3 e (slorys S enlinal b g 03505 o
Ll bdigel o by gl s glel gandiws § S8 o

Lewjoels o Gl om Gl )y & el yide ST
s o IT cdls (g)l3550 & a5 wladly T el )38)L cov
sop ol g edlias sl T el (o)l38,L laad ¢ 2jemelS (glaojlo
Mol Sy cdb oI cdls ommen (61351 slacdls (alise glgl
2, 2959

Al o IT s (6105 1 sl (Koyin pond MU 31 (S
DIV] sl gl eps Giolas bl adsy dT el & a5 oS 5

Y g Gl 18y ey 53 Sl Gimgl sly iy
(T o1 oSy cdls o IT cdls d cdls) (6)l38)L bz slacdls )
b oIl 5o Y o Gl bl ad) 3 jegad )
ol uols et ) ol (IT clls & Soo5 (oS 5 slacdls o 11
2 sl pabie 83y 9 £905 gl g (S ) ) &
b g T ()35 )L slacdls ot ( awS el /o )S 4Y K> Cojaunls
S5l ey 90 3l edlatwl b csldl o cwlonds aslyy IT o T Sy
ClaoY e caSis (S T olgl i clacKinlo s sl g b JUSw
g Il ()1355L 3 0309 4 (SBo) (nl 9o s Cujgnels ul )
S5 Sg Curbye 38> (asuis 11 uu%@}s@;gduuu
ey ol ool Cawddy b llas Bl .l Mo g iy 5]

3 Prepreg
4 Vacuum bag

YA«

1 Interlaminar fracture toughness
2 Counts



ey Show sl Hlade s sl g8 00 03l B (P ) Y e
O Sl 219l ot g (Sle g 90 31 lie ol y 3l 3529 il
g o o3litol SlaY i CaSd Sojix s o g5 4 g Sl )b

(A

@
Fig. 2. Loading condition : (a) Mode I, (b) Mode II, (¢) Mix mode I &II
II 41 =Sy b (z oIl el (o d el (Al (5,188 ,b Y Ui

YA

olKuwd lawgd diwge yob 4 )b g olbols lie . plosl Y mm/min
e 510 yeekd (3)99) sk pyjl b 5 ST sk g A8l S
b oleiS ) o V0 X JKa) bS5 L SONY HDR-XR150
o VoV sla IS i el sl o lolis aby s 50 (Fre X
el syl g ol o 1y cilisee lacdls )3 ladiges (5,80 ]
A o i 1y b 6 )18 50 eolawl 550

5o € Aol s b o 5 o SIS oY S5 & g
S s ) Sl cuns

S (8581 el o131 55 -0

e g2 3 )5 3 o Sl 25 polie o (69 3l eslizal b
Gl Ll T o8 5l oI cdls d cdls ()l (sladiges I
DFAY] nl o cand 0 (Y) B (V)

T el
IZPIZQZ
e — QD)
Eb°h
B | R[N
9P g?
fid % )
16Eb°h
) 119 ERUSVCRVIFLN | DS
Gmixed—mode = GI + G]I (Y‘)
s opl o &S
3C-L C+L
P = P Py = P
47 ya
2
G _af3c-1y L
G]] 3LC+L 3
Ll

Ao Candas (F) dbles 5l el Cuns o S 5 b o)L 5

G _Gi o
GT GI + GH

Wy oy
(V) By ) ojorals sl ¥ Cunsld (Sajie s jolato &
Gl a0y g9y b jBlze Slou )b jlade P g PPy sl 4 (V)



YAS B YVA doxio AV Jlo o 05laid FR 093 puS pral (SilSo ndinee & i

500
—ENF
400
——-DCB
= 300
-1 /| e MMB 33%
T
8
=200 r /S | e MMB 25%
100
0 1 1 J
15 20 25
Displacement(mm)
Fig. 4. Load - displacement curves of specimens
aiges olmlr - ylog0d :F JS
500 r
5%/ max
VIS
400 | NL
= 300
=1
m
5 200
100
0 L . L . L L )
0 2 4 6 8 10 12 14

Displacement(mm)

Fig. 5. Determination of critical load of ENF specimen according to the
ASTM standard methods
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