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Abstract—A pultrusion resin impregnation (PRI) die, which has been developed recently in our laboratory, was used to pre-
pare various composite systems. The continuous fiber reinforced composites of glass fiber/polypropylene (GFPP) and glass
fiber/polyamide 6 (GFPA) were first manufactured by means of the PRI die and then cut into chopped pellets of predet-
ermined length. These pellets and either virgin or modified thermoplastic resin were melt-mixed by a twin screw extruder to
prepare GE/PA/PP and GF/PA/PPMA system. The mechanical properties of these blends were investigated and discussed in
terms of their morphological observations. These preliminary results revealed that this new impregnation die could be suc-
cessfully applied to produce prepregs suitable for the final shaping process.
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Table 1. List of raw materials

. Commercial :
Material Description Suppliers Comments
PA 6 1011R Tongyang Resin
Nylon Co. Ltd.
PP H320 LG-Caltex Resin
Glass fiber RO99 Hankuk Vetrotex Ltd.  Roving
2200 P122
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Fig. 1. Manufacturing processes of GF/PA/PP composites.

Table 2. Compositions of GF/PA/PP composites

Designation ~ Description

Composition

GF PA PP PPMA
GFPP Roving GF+PP by 10 90
pultrusion resin 20 80
impregnation apparatus 30 70
40 60
GFPA Roving GF+PA6 by 10 90
pultrusjon resin 20 80
impregnation apparatus 30 70
GFPAPP GFPA+PP 10 138 762
20 276 524
30 414 286
GFPAPPMA  GFPA+PPMA 10 138 76.2
20 276 52.4
30 414 58.6
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Table 3. Processing conditions

Extrusion
Single screw Twin screw
. extrusion extrusion
Position (Continuous fiber) (Blending)
PP PA GFPP GF/PA/PP
Feed section 175 220 175 220
Temperature Transition section 200 240 185 235
(0 Metering section 205 230
Die 190°  240° 190" 225°
Screw speed 150 250  10~15
(tpm)
Take up
speed(m/min) L5 1

a: Temperature of the resin impregnation die.
b: Temperature of the extruder die.
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(a) GF/PA=40/60

(c) GF/PA=40/60
Fig. 2. Scanning electron micrographs for tensile fractured surface of GFPA and GFPP composites.
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Fig. 3. Scanning electron micrographs for tensile fractured surface of GFPAPP and GFPAPPMA composites.
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Fig. 4. Tensile properties of composites as a function of glass fiber content.
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