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Abstract

In recent years, lightweight composite materials have continued to receive attention along with
the rise of environmental protection and energy conservation issue, through reducing part weight
energy consumption reduction could be achieve, especially in transportation applications. The plastic
material with reinforcing materials (such as glass fiber) not only makes the product lighter, but also
improves its strength and rigidity. However, the microstructural characteristics of the fiber are
difficult to grasp and see through in practical applications. The fiber length affects the mechanical
properties of the composite, when the fiber length is long and the fiber content is large, the composite
will have better strength and stiffness. However, when a polymer composite material containing
reinforcing fibers, the fibers break during screw plasticization and injection molding process, the
structural strength and quality of the product will not be as expected. This is because after the screw
plasticization process, the shear force causes greater breakage of the long fiber. Therefore, in this
study a low-compression plasticizing screw will be design, using polypropylene as the molding
material, glass fiber as the reinforcing material, and the injection molding experiment and discussion
will be conducted with the fiber length of 25 mm. The results of the study show that the fiber length
shrink as the screw speed increases, and the fiber length of 25 mm can retain 50% of the original
length. The back pressure can improve the mixing and fluidity of the melt. With the increase of back
pressure, the fiber length breakage phenomena increases, the flow resistance decreases relatively, and
the flow length and fiber specific weight also increase.

Keywords: Long Fiber-Composite Injection Molding, Plasticizing Performance, Fiber Breaking
Length, Jet-Flow Characteristics.
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