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Abstract

: The age of electric vehicle is coming. One of the most important problems to be solved for popularization of

electric vehicle is fuel economy. To increase fuel economy of electric vehicles, it is necessary to improve the
performance of the battery or the car body should be lighter than now. To solve the problem of the car body, change the
car body's material to carbon fiber reinforced composites can be an excellent answer. However, the part made from
carbon fiber reinforced composites is vulnerable to accidents due to their high brittleness. In this study, ductile silica
fume was added into the carbon fiber composites to enhance toughness. To examine this, various amounts and sizes of
silica fume were considered and the toughness enhancement was examined by performing tensile tests.
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Table 1 Type of Silica fume

Size Amount of Silica fume
[nm] [wit%]

1 100(20) 1

2 700(:100) 1

3 100(20) 2

4 700(:100) 2
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Fig. 1 Laminated prepreg with added silica fume
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Fig. 2 Composite lamination
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Fig. 3 Hardening cycle of CFRP
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Fig. 4 Tensile testing machine and extensometer
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Table 2 Tensile test results

None 740 0.490 362.9
1. 1.0wt% 100(£20)nm 739 0.501 370.4
2. 1.0wt% 700(=100)nm 739 0.498 368.4
3.2.0wt% 100(£20)nm 738 0.524 386.9

4. 2.0wt% 700(x100)nm 738 0.523 386.2
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Fig. 5 Strain increase of modified CFRPs from pristine
CFRP
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Fig. 6 Toughness increase of modified CFRPs from
pristine CFRP
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