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Fracture Mechanism and Characterization of Falling Weight Impact in CF/Epoxy
Composite Plates Under Low-Velocity Impact

Kwang-Hee Im"', No-Sick Park Young-Nam Kim", Sun-Kyu Kim"™", Jae-Ki Sim~ and In-Young Yang**

ABSTRACT

This paper describes a method for a falling weight impact test to estimate the impact energy absorbing
characteristics and impact strength of CFRP laminate plates based on considerations of stress wave propagation
theory. The absorbed energy of T300 orthotropic composites is higher than that of quasi-isotropic specimen
over impact energy 6.8), but in case of using T700 fiber, much difference does not show. Also, absorbed
energy of T300 orthotropic composites, which are composed of the same stacking number and orientation
became more than that of T700 fiber specimen; however there was no big difference in case of quasi-isotropic
specimens. The delamination areas of the impacted specimen were measured with the ultrasonic C-scanner to
find correlation between impact energy and delamination area. The fracture surfaces were observed by using the
SEM (scanning electron microscope) through a low-velocity impact test in order to confirm the fracture
mechanism.
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Fig. 1 Diagram of falling weight impactor.
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Table 1 Materials properties of the carbon fibers
Carbon T-300 Carbon T-700
Tensile Strength 3.41[GPa]) 4.81{GPa]
Tensile Modulus 232.5[GPa] 229{GPa]
Breaking Elongation 1.7% 2.1%
Mass Density 1.70{g/cm] 1.80{g/cm]

Table 2 Specification of the test specimens

CUI125NS(T-300) CUI25NS(T-700)
Tensile strength 1.85[GPa} 2.53[GPa]
Tensile modulus 132.7{GPa) 138[GPa]
Compressive strength 1.03[GPa] 1.54[GPa]
Compressive modulus 107{GPa] 112.2[GPa)
Poisson's ratio 0.30 0.30

Table 3 Fiber stacking sequneces of specimens

TYPE Prepreg Fiber carbon/matrix | Fiber stacking sequences
A [ CUI25NS(T700) | T-700/Epoxy#2500 [04/904]s
B CUI25NS(T700) | T-700/Epoxy#2500 [02/45/:90-/-451]s
C CUI25NS(T300) | T-300/Epoxy#2500 [04/904]s
D CUI125NS(T300) | T-300/Epoxy#2500 [02/45,/90,/-45:]s
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Fig.2 System diagram of falling weight tester.

Guide Bracket

Strain gage 2
10 steel bar
60
Strain gage 1
_ 40
20
Fig. 3 Details of the drop-weights.
Fig. 4© FAddAcln FEA dehve 2Ed<
Aloj el A& sh= £ &3

dedezyy nyx H2
o AU Ay Qdeuo] AYNAE 5

[

2 B¥E peel o3 wiolE Hjste) MPER AN
%7 %7k CFRP A5 %ol FEF o] G5 Addis)
Agdo] Hate AAY olFH &, WA FAHS G
Hagk A o]F g HEA WA (Zimmer, 100F)E A
g8t EAFch A YA Pt A=E o) &3t
EHe WAy Hane] AL AAFE A
dste Aoy, W=g ﬂf&fs}@ &4 7bed HAFE
A gk 2AUAE 3 AFH F4EE
g olgsta} TaRR olw &9 FAKEE ANPRAI
AxE Yol Aol oJs] Mg AMAsA FHIch Fig s
G557 AFFAL ARg ey
3.2 33 EF0UX LEY

EA PPeaRey 544 8% % WA tiste] Bt
gepletE A Esglch sEak W9 drziE HEee

Fig. 4 Photo of optical displ t ducen(Zi

(Y P

A9 AEE YEhE SevetzA Fig 69l
%, X ARHE 2718t 3%
We Mxe AZHNew FeN e WA AgHol
ﬁhﬂ% wo] 4ulg AUAFFAIA)R HFAA s
S %7} shepijehe debdeh ol AR wAe o
= Fatgich.

e ofel FRP HEwel e 2w Pl
T gloj A ebgasitha Azbel Ak

ol%o}o% 7 544 sk e FErt oY) wEo
& oldel AHUEFE Fuol AT 7P 5= neislojof
gk a3 FAA] 952 FE CFRP H5de] 7
EA4& 9rstz] st ¢ Builder® 24 3k3ATh.



Q174 U5 4 9 2004, 8 A&%7 dlol4 CFRP B3 Ewe] Y3 A543 sar) 57

1
Trangducer
3
2z,
=3
- 2
3
1
0
0 1 2 3 4
Time [ms]
C-scan images "
. Delamination of 1st gate Delamination of 2nd gate
(a) Load history
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