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Effect of Fiber Orientation and Fiber Contents on the Tensile Strength
in Fiber-reinforced Thermoplastic Composites

Jin-Woo Kim, Dong-Gi Lee”"

ABSTRACT

Fiber-reinforced thermoplastic composites not only approach almost near to the strength of thermosetting
composite but also has excellent productivity, recycling property, and impact resistance, which are pointed as
weaknesses of thermosetting composites. The study for strength calculation of one direction fiber-reinforced
thermoplastic composites and the study measuring precisely fiber orientation distribution were presented. Need
the systematic study for the data base that can predict mechanical properties of composite material and fiber
orientation distribution by the fiber content ratio was not constructed. Therefore, this study was investigated
what affect the fiber content ratio and fiber orientation distribution have on the strength of composites.
Fiber-reinforced thermoplastic composites by changing fiber orientation distribution and the fiber content ratio
were made. Tensile strength ratio of 0° direction of fiber-reinforced composites increased being proportional the
fiber content and fiber orientation function as change from isotropy(J=0) to anisotropy(J=1). But, tensile strength
ratio of 90° direction by separation of fiber filament decreased when tensile load is imposed for width direction
of reinforcement fiber length direction.
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Fig. 1 Distiibution of Relative Fiber Length Acconding to the Fiber Orientation
Angle.
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Fig. 2 Schematic Representation of Long Fbers Distributed in Two Dimensions.
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Fig. 3 Schematic Diagram of the Experimental Mold.
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Fig. 4 Schematic Structure of Specimen.
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Fig. 5 Schematic Diagram of the Experimental Apparatus.
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Table 1 Distribution of Fiber Length According to the
Function (10wt%) {Unit:mm)].
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Orientation angle 6 [degree]

Fig. 6 Distribution of Relative Fiber Length According to Orientation Angle
in Fiber Orientation Function /0.7 (10wt%4).
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