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Abstract: The fiber reinforced thermoplastic composites(FRTP) were prepared with polypropylene fiber(PPF) as matrix
and vinylon(VF), Aramid(KF) or nylon fiber(PAF) as reinforcing materials using the integrated fiber mixing apparatus.
The composite sheets were prepared by compression molding and their impact and morphological properties were character-
ized. VF/PP system showed’ the maximum value in Izod impact strength, while KF/PP system showed the maximum value
in high rate impact properties. Ductility Index(DI) order was VF/PP>KF/PP )PAF/PP. A maximum DI for VF/PP, 2.43,
was obtained when the weight fraction of VF was 20%. The optimum amount of the reinforcing organic fiber was found to
be 20~30%. As a result, it is concluded that VF/PP system has better interfacial adhesion properties than either KF/PP or
PAF/PP.
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Table 1. Characteristics of Reinforcing Organic Fiber and Thermoplastic Resin Fiber

Reinforcing | Diameter | Tensile strength | Tensile modulus | Elongation at tensile Density Decomposition
Fiber (pm) (kg/mm?) (kg/mm?) fracture(% ) (g/cm?®) | Temperature (C)
PPF 6“,5 3.0 25 100 0.92 -—

denier
PAF 3. 7.0 45 254 1.14 - —
denier
VF 14 230 6,100 5.0 1.30 240
KF 12 280 13,000 2.3 1.45 600
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Table 2. Density of PAF, VF, KF/PP Composites

Reinforcing Matrix Density

Fiber Fiber (Measured, g/cm?®)

(wt%) (wt% ) PAF | VF KF
5 95 0.918 | 0.924 | 0.938
10 90 0.939 | 0.957 | 0.969
15 85 0.940 | 0.981 | 0.993
20 80 0.968 | 1.001 | 1.032
25 75 0.971 | 1.013 | 1.058
30 70 1.003 | 1.052 | 1.078
40 60 1.005 | 1.080 | 1.142
50 50 1.083 | 1.136 | 1.217
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Fig. 2. Relationship of Izod impact strength versus
fiber weight fraction(Wf) for various com-

posites.
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Fig. 3. Relationship of ultimate force versus fiber
weight fraction(Wf) for various composites.
(Impact rate, V=2m/sec.)
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Fig. 4. Relationship of ultimate energy versus fiber
weight fraction(Wf) for various composites.
(Impact rate, V=2m/sec.)
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Fig. 5. Relationship of displacement versus fiber
weight fraction(Wf) for reinforced compos-
ites.(Impact rate, V=2m/sec.)
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Fig. 6. Relationship of total energy versus fiber
weight fraction(Wf) for reinforced compos-
ites.(Impact rate, V=2m/sec.)
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Fig. 7. Ductility index for various composites.
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Fig. 8. SEM of the fracture surface of various composites.
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