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Abstract

Angle-ply Lami-
Scanning Acoustic Micro-

Carbon fiber reinforced plastics (CFRP) have gained increased application in aerospace struc-

tures because of their specific strength and stiffness, but are sensitive to impact-induced damage.

An experimental investigation was carried out to evaluate the impact resistance of CFRP

according to the ply angle. The specimens of angle ply laminate composites were employed with
[0°/ 8°16/0%), in which 6 kinds of ply angle such as §°=15°, 30°, 45°, 60°, 75° and 90° were selected.
The impact tests were conducted using the air gun type impact testing machine by steel balls of

diameter of 5 mm and 10 mm, and impact-induced damages were evaluated under same impact

speed of V=60 m/s. The impact damaged zones were observed through a scanning acoustic

microscope (SAM), and their cross-sections were observed through a scannong electron micro-

scope (SEM). The obtained results were summarized as follows: (1) Delaminations on the inter-

facial boundaries showed th directional characteristics to the fiber directions. The delamination

area on the impact side (interface A) was considerably smaller compared to that of the opposite
side (interface B). (2) Cracks corresponding to other delaminations than those mentioned in SAM

photographs were also seen on the impact damaged zone.

(3) The delamination patterns were

affected by the ply-angle, the dimensions of the specimen, and the boundary conditions. (4) The

impact damaged zone showed the delamination on the interfacial boundaries, transverse shear

cracks of the surface layer, transverse cracks inside the middle layer, and bending cracks of the

bottom layer.
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Fig. 1 Exploded view of a three-layed angle-ply lami-
nate

Table 1 Mechanical properties of fiber

1.2
4.22~4.27 GPa
231~233 GPa
1.18 g/cm?
0.82~0.84%

Specific Weight
Tensile Strength
Young’s Modulus
Density

Sizing Content

Table 2 CFRP prepreg sheet used in this study

Brand HYEJ12
Fiber Weight per Unit | 125 g/m?
Area

Resin/Composite 35%
(wt%)

Carbon Fiber Grafil Co.(Grafile / XA
-S 12K Fils Carbon

Fiber Tow)

RESIN 948A1 Epoxy Resin

Table 3 Elastic constants for the unidirectional
CFRP prepreg sheet

Ei(GPa) | E:(GPa)

17.0

Gr(GPa)
5.4

Viz

0.336

Viz

0.041

139.0

Table 4 Classification of specimen

Code Stacking sequence
C15 0°/15%10/0%
C30 0°/30°10/0%
C45 0°/45°10/0%
C60 0°/60°10/0%
C75 0°/75°10/0%
C90 0°6/90°10/0%

Interface A B
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