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Fiber Orientation and Weld Strength of Short Glass
Fiber Filled Polymer Injection Weld

ek

Jae-Kyoo Lim™*, Kwang-Chel Kim** and Hyoung-No Lee***

ABSTRACT

Recently, the polymer composite materials are used in lots of fields such as a part of automobile,

aeronautic space, machinery and so on. But it has a little problems when it is made by means
of injection molding because of its weld line which reduces strength of polymer composite
materials. So this paper discusses relation between strength and fiber orientation, and observes

fracture surface to analyze its fracture mechanism.

The polymer composite material used in this experiment is a polyphenylene sulfide(PPS) with

amorphous structure, such as super engineering plastics, including 40% short glass fibers.

The specimen with a weld line is a dumbbell-type for tensile test and a bar-type for three-point
bending test, made by means of double-gate injection molding. The microtoming technique was
used for slicing ultra-thin section from the molded polymer parts. Microstructural analysis of
fiber orientation at the injection weld was carried using a light-transmission microscope. The
appearance of fiber orientation in the mold was named either a flower-like pattern in a wide

area or a volcano-like pattern in a narrow area. In addition. it was discussed the effect of the

matrix and orientation of glass fiber on strength.
Key Words : GFRP(glass fiber reinforced plastics), Mixing Zone. Fiber Orientation, Short

Fiber-Filled Polyphenylene Sulfide, Volcano-like Pattern, Microtoming Te-

chnique, Flower-like Pattern
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Fig. 1. Layout and dimensions of injection mold
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Fig.2. Microstructure of PPS parent
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(b) Perpendicular
Fig. 2. Continued
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Fig. 4. Tensile load-elongation curves
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