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A Study on the Effect of Angle Plies on the Impact Absorption Performance
of Thin-Walled Cylindrical-Shell CFRP Members
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Abstract
Carbon fiber reinforced plastics (CFRP) are known to be lightweight and strong. Previous research has shown
that CFRP exhibits complex strength characteristics depending on the conditions at the time of lamination, which
change depending on the orientation of the laminated fibers and the order in which they are laminated. The authors
have been studying the application of CFRP to the crush zone at the front of an automobile. In this study, we focused
on CFRP with carbon fibers laminated at a 45° angle, and produced test specimens with different numbers of angle
plies. We measured the crushing behavior of these test specimens using a drop weight test and examined the effect

of the number of layers of angle plies on the impact absorption performance of the component. As a result, within
the scope of this study, it was thought that not only the fiber direction close to the direction of the impact by the drop
weight, but also other fiber directions, including the fiber direction at 0°, would be supported, making the material
more resistant to impact. It was also found that the crushing process was different even when the amount of energy

absorbed relative to the amount of crushing was the same.
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(a) Overall view

(b) Unidirectional carbon fiber in UD prepreg

Fig. 1 Photograph of UD prepreg.
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Fig. 2 Manufacturing test specimens.

|: 100 mm .
¢ 50.8 mm 0° 1
90°
(a) 0°,90°
|: 100 mm >
¢ 50.8 mm 45° -45°
(b) -45°,45°

Fig. 3 Schematic diagram of specimen made by UD.

Fig. 4 Before calcination process.
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Fig. 5 Photographs of manufactured test specimen.
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Fig. 7 Photograph of specimen fixation method.
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