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Abstract

In this paper, static and fatigue bending strengths and failure mechanisms of CFRP (carbon fiber

reinforced plastics) laminates having impact damages have been evaluated.

Composite laminates used

for this experiment are CF/EPOXY orthotropy laminated plates, which have two-interfaces [004/9004]sym,
A steel ball launched by the air gun collides against CFRP laminates to generate impact damages. The
damage growth during bending fatigue test is observed by the scanning acoustic microscope (SAM) and
also, the fracture surfaces were observed by using the SEM (scanning electron microscope). In the case
of impacted-side compression, fracture is propagated from the transverse crack generated near impact
point. On the other hand, fracture is developed toward the impact point from the edge of interface-B
delamination in the case of impacted-side tension. Eventually, failure mechanisms have been confirmed
based on the observed delamination areas and fracture surfaces.

1. M B
F¥7) 777 T +F2E As2A M
FEUD Q= AARFARTANE Bayer
3?:}3;-7(](0]3]. CFRPE} S ThHE v Z4E H|ZA o)
$7] WEd A% fPHE oot F,
guerle 94%, $379) FE159.8aF
el H0 5 FFSF VYL AFOR CRRP

AR, Y, UGS A WA B
: khim@core.woosuk..ac.kr
(063)290-1473 FAX : (063)291-9312

AN Sga 7)AF

E-mail
TEL :
* 3)9)

of g Zokol A & 8ol *]EHJL Aok ey
A 2dde sh= T4l disiA sttt
stz glol A AT *‘F'-EPZHF«I SHEA=
M Fad AR Hol vk CFRP AEFEe]
&7l FEEAZ olgd o Hu Fo Iy

Sh(tool drop)tt BlAF Foi Agle] ZE(bird
strike),”? o} ZFA)e] Zegoly H 5 o7

7 AE9 EA g FHEA (forelgn
object damage:FOD)S &7 glom® md

EREE A9 RBo|A ¥ FHEN Z%’FI&
Wi-o st oA o) ZFErt AstEHA
HERol F2% FAZ AT il 2
o & Rotem,® 2|V F& AFAL WE HE2H

> A FYLE oFF Roke o) FEad



e
e
i _Ql"
ot
1
2
2o
i
3"
&
i

0.{0
i
0:

rr o
no2
9,

B oao
op
o

o ﬁ

e ol ofy
s
or

- .11[0

2
o,
N
A
2

o W ¥e W2 9 g
ro

oo o X 2 g &

=

£

2 oy
)
i
ox
K-)
L

b

e

L
[
[¢3

Ju

ol
i
=)
o
=)

42
o
e
,
s
o
t

Q
.
4

B
“
B g
o
)
°

};{l‘l o &
2L

_QL

r.l

ofy

N

i K

Qoo BT
o S of

ol

o

afx

2

;gﬂ—‘
S
&2
iJ

20

upA B °ﬂ?-°ﬂ*t A3
4o CFRP 3 alo|ulA
=4 e A7

QAR A oo A
FA2AEE Pt 5
>0 ARIFIEE A

ol
2h2]

2.1 5134

B Agel o]435 CFRP A&Z9 143 =y
=) 1(FF ko8], CUI25NS-carbon fiber, Unidi-
rection 125gm)E AZFHUE £ A o] &%

CFRP ABHL [0°490°ym 2 HAEFE BT
24Z&ol(ply)oltt. AlgHe FAAL 40x180X

3.75mm(Z x do| x FA)e] ulgoln, FHe A
Surako] oW ao] HEE AlgHe Zdo] Wk
A A AT AlFHY EL 2HEY ZRU Y
Aste) A @A AR anrt AFZAT

g3k uxx ¥EE g 2z A

Specimen

»3 120 mm.

(a) Bending fixture

(b) Impacted-side
tension

(c) Impacted-side
compression

Fig. 1 Specimen supporting fixture for 3-point

bending test
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Fig. 3 Residual fatigue bending strength of

damaged specimen
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Fig. 6 Damage growth of specimen during fatigue
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Fig. 7 Damage growth of specimen during fatigue

bending test when the impacted side is

compressed (Impact energy : 1.71J)
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Fig. 9 Fractography of fracture surface
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