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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 6.8J, 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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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

CU125NS(T-300) CUI125NS(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/,904/-452]s
C || CUI25NS(T300) | T-300/Epoxy#2500 [04/90,]s
D CUI25NS(T300) | T-300/Epoxy#2500 [02/452/904/-45,])s
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Fig.2 System diagram of falling weight tester.
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Fig. 3 Details of the drop-weights.
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Fig. 6 Relation between time and deflection vs. load.
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Fig. 7 Inspection method of composite laminated damages using ultrasonic
C-scanner.
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(a) [02/45:/90,/-45,, ()[0s 790,),

Fig. 13 Typical delamination shapes of specimens [0:/45,/90,/-45,}; and
[0s 7/ 904 |s on the rear side of impact point.
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(b) Direction of impact damage

Fig. 14 Fracture mechanism.
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