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Control Three Dimensional Network Structure of Long Fiber Reinforced Polymer Injection Molded
Liu Ruolan, Shen Huanhuan, Liang Xia
(Zhengzhou University of Industrial Technology, Zhengzhou 451150, China)

Abstract : Taking long glass fiber reinforced polypropylene(PP) injection molded products as the research object, the orienta-
tion degree of long fiber in the injection . molded products was regulated by introducing the micro and nano scale second reinforce-
ment phase, so as to obtain the cortex structure with low orientation degree to induce the long fiber to form a continuous and uniform
three-dimensional network structure in the injection molded parts, so as to significantly improve the mechanical properties of the
products. The comparison results of injection microstructure of hybrid filled long fiber with different sizes show that under the dual
influence of the increase of matrix viscosity and the interaction between carbon nanotubes(CNTs) and long fibers, the addition of
nano-sized second phase CNTs increases the resistance of the fiber along the flow direction of the matrix, changes the orientation
of the fiber and reduces the degree of orientation of the fiber in the injection molded part. However, due to the increase of resin
viscosity, the shear effect on the fiber is enhanced, the fiber breakage rate is increased and the strengthening effect is weakened. By
comparison, for the hybrid composites with long carbon and glass fibers, since the three dimensional framework structure formed by
lapping fibers, the orientation degree of microstructure and the mechanical properties are both improved significantly. Furthermore,
the vehicle seat is taken as an example to verify the effectiveness of control of the microstructure.

Keywords : micro-and nano-scale ; network structure ; long fiber reinforced polymer ; injection ; mechanical property
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