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Abstract : Properties of the aramid fiber reinforced phenol plastics(AFRP) were examined.
The experimental variables for properties improvement of AFRP were volume fraction of
pulp, volume fraction of fiber, ratio of diameter to length of fiber, orientation of fiber. Tensile
strength and initial modulus of AFRP were investigated as properties of AFRP. The effect
of properties improvement appeared above 30vol% in pulp, 5vol% in one directional fiber.
The surface treatment of aramid pulp and fiber in sulfuric acid solution was done for the pur
pose of improving adhesive strength between phenol matrix and aramid. Crystallinity of pulp
and fiber increased according to sulfuric acid concentration and impregnation time.
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Fig. 1. Tensile strength according to volume ratio
of ductile matrix (a) and brittie matrix (b).
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Table 1. Kevlar Aramid Fiber Properties

Kevlar Kevlar 29 Kevlar 49

Density. 1b./in.} 0.52 0.52 0.52
Tensile strength. 10° psi 400 400 525
Tensile modulus. 10° pst 9 9 18

3to4 3t04 2t08

Coeffi‘(:ient of thermal expansion.

Tensile elongation. %

in./in./°F
Longitudinal Direction
32 to 212°F —1.1%x10°°®
212 to 392°F —-2.2%10°°
392 to 500°F —2.8%x107°
Radial Direction
32 to 212°F 33x107%
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Fig. 2. Photograph of aramid pulp (a) and aramid
fiber (b).
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Fig. 3. Experimental apparatus for manufacturing
FRP.
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Fig. 5. Stree-strain curve of phenol matrix and

aramid fiber.
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Fig. 6. Tensile strength(a) and modulus(b) accord-
ing to aramid pulp volume ratio.
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Fig. 7. SEM photomicrograph of phenol matrix(a)
and FRP with 15% aramid pulp volume ratio(b)
and FRP with 30% aramid pulp volume ratio(c).
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Fig. 8. Tensile strength(a) and modulus(b) accord-
ing to unidirectional continuous aramid fiber volume

ratio.

Fig. 9. SEM photomicrograph of showing adhesive
strength between matrix and fiber.
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Table 2. Tensile Strength and Modulus According
to Volume Ratio

) Tensile  Tensile str-
Type of rein-  Volume
forcement  ratio(%) strength  ength modu-
(kgy/mm) lus(kg,/mm)
Unidirectional 0.75 0.95 204
2cm short fiber 2.70 1.68 244
5.65 2.05 288
Unidirectional 1.50 0.97 292
3em short fiber
Ramdom orient-
ation 2-3mm ch-  2.75 0.08 280
opped fiber
Pure phenol - 2.21 328

matrix
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Fig. 10. XRD pattern of aramid pulp which treated
by IN (H,SO,+K.Cr,0;) solution.
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