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A Study on the Impact Behavior and Damage of Laminated Composite
Plates Subjected to the Low-Velocity Impact
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Abstract : This paper presents the impact behavior and damage of laminated composite plates subjected to the low-veloc-
ity impact. For this purpose, a pendulum impact test for impact behavior and C-scan for impact damage are done. Test
materials are carbon/epoxy laminated composite plates and stacking sequences [0/90)s, [0/452/-45]s, [45:/-45/90]s, [0/45/-

45/90]s and [0/26/51/77/-77/-51/-26/0].
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Fig. 3. Impact force and energy histories

] (a) 1459J - ) 2.319J
Fig. 4. C-sacn photograph of damaged [45/45-45/90s specimen

drop&- EZ o R|9] 21710 @AIGle] 150~450N2]
379 HelolA Ao, 51 o] 4] FH
A7} B3 2A) A= 2,100~2,700Ne] A2 W
Aol S48 load dropo] F712 LB} o2
3 %719 load drop2 A5 9] Tl BATL )
wAsle] M2 AP dEate] AAWEA FhEe
g dod|y, FAgo] A F7igel ne} FHE
27 FAAg. FHR 7} E Aol M9 FH
91§43 load drope} WA F ZHNAR7}L A
oo A5 d&g doyled L8H, T4
3 Az & &4 doglA gk a7
291 load drope] RAEHA] Q= vl e oy
A2 FHAME JFH) AF3= A 4499
azle FFANRY Z71o) A9 w3k
22 7tiAE FFNURE HEne] By
qizle] ez FHo FHAF 4dd] 3 HE o]
of AT}, AFye)] JTFAQ &do] L= A

3500

3000 |

2500

'.,‘

2000 |

1500 ‘

Load Drop and Maximum Impact Force, [N]
4 3

0

-‘l} I’;

4
Impact Energy, E[J]
Fig. 5. Load drop and maximum force

Journd of the KIiS, vol. 17, No. 1, 2002



XM& S48 U MEUe ZAHSH o e A

¢

Absorbed Energy (J]
w

N
T

NN

0 2 4 6 8
Impact Energy, E{J]

Fig. 6. Energy absomtion

T A7 e dodle S a2l @2 ol
Ak B BHh golo] HI el thate] H 3l
EAE A= 229 oA, F FeohiA
(absorbed energy)®] =L71& Fig. 62 YEPRITE 3
Fuo #Fo] BAEA e FHNUA A
£ 3400419 Azl digte] Fraidz]e] =7
7b HlEiEtR e, of &RHE AR tiREe
FHEY &S dovled asHe Ao A
gt g3 A5 wEe] WA Fede #
Fol By oA FHED] &8 4ol
FeF ouA] Yol BAFE dodled oy
A7} F712 ARH tg & FFAUAR
LrebstTt

ojg} o] HIol Yehh= &3 FHle &
A ZheiAlE SRR 2719 dA7E e,
o] WA e FHA A diste] A3
of e &4E Cscans Foho] FHEE] 49
A7) 73 A¥E Fig 79 vepiit 1 Fa
zt 2R st} &3] 27| FHAUA
Hllsts, AFFeedl g2t &3 e s
& 5 AU

4.

i}

PPgoz 348 Ve AZVY) FAASY 5

sglotxiarsix|, H172 X%, 20024

600
[ J
™ L
A
S0H ¢
*
. 400 oA
&
Z o}
B
.
B 0| ®
*
|
100 | *
2
0 i
0 1 2 3 4
Impact Energy, E[J]

Fig. 7. Damaged area and impact energy

S A787) S8k, AR FF AIFA A
%&ﬂ &%ﬁ}ﬁ F4s5 % 4444 S 54
< 978 d3= o Zok
40l o3 HFHel 28 FHsEH 54
0111«11]% =4 &4 Ak F88 5ot
ool o] BAEhe Aol &4 FHl

E’r— 58} S8k load dropo] AT AP

Hof A3 g FAEL FAAUA Y A7)0

Hglstglond, 2 3ge] 32 &4 FHEEY A4

715 AEH JFTE ovRel viHE sk
2 AT A AR A Y AdAs dA, &

A 52 9 gAE 5 EJAE o8 2] kA

A7 R AR A8 YA ol-8E Aejrt

H2uzs

) kgt AL dird, AE 38 e HF
Bile] gdut duje] @t A, digrIAg
8] =3, Vol. 13, No. 1, pp. 9~19, 1989.

2) =3, 2 Y, faaAydl o T o
W Aol AL FAHA, Adta st A, Vol
16, No. 1, 2001,

3) W. Goldsmith, Impact, Edward Amold [td., Lon-
don, 1960.

4) ASTM, Foreign Object Impact Damage to Com-



RREL TS e, yEd

posites, STP568, 1973.

5) B. V. Sankar and C. T. Sun, Low-Velocity Impact
Response of Laminated Beams Subjected to Initial
Stresses, Vol. 23, No. 12, 1962.

6) J. S. Kook, et al, Load and Strain Histories for
CFRP Laminates under Low-Velocity Impact, JSME
Int'! Journal, Vol. 35, No. 2, 1992.

10

7 E. Wy, K, Shyu, Response of Composite Laminates
to Contact Loads and Relationship to Low-Velocity
Impact, J. of Composite Materials, Vol. 27, No. 15,
1993.

8) P. O. Sjoblom and J. T. Hartness, On Low-Velocity
Impact Testing of Composite Materials, J. of Com-
posite Materials, Vol. 22, 1988.

Journd of the KIS, Vol. 17, No. 1, 2002



