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Microstructural Analysis of Injection-Molded Back Pressure and Geometry of
Long-Glass-Fiber-Reinforced Polypropylene Ribbed Plates
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Abstract

Recently, fiber-reinforced thermoplastics have been widely used in the automotive industry. The
plastic have the advantages of light weight, high impact resistance and low warpage. The mechanical
properties of these products mainly depend on the length and orientation of the fibers in the product.
Therefore, maintaining fiber length and uniform fiber orientation are the key to improve the
mechanical properties of injection-molded fiber-reinforced thermoplastics. In this study, it was found
that the thickness of the plate is too thin, which will cause the fiber to break when the melt is injected
into the cavity, so that the fiber length cannot be maintained. Therefore, the equipment in this study
is different from the general injection machine used in the past. The fiber caused serious breakage. A
special three-column injection molding machine with the ability to inject long glass fiber reinforced
thermoplastics was used. The screw was injected with a low shear rate and no check ring was added.
In order to maintain the fiber length, the gate should not be too small. A variety of factors make the



fibers less prone to breakage. In this study, a plate with transverse and longitudinal ribs is designed
based on the concept of an the oil pan of vehicles. A three-barrel injection molding machine with the
ability to inject long-fiber reinforced thermoplastics is used to reduce fiber breakage during operation
to maintain fiber length.

In order to study the effect of the geometric dimensions of the plate on the rib, the back pressure,
the thickness of the rib, and the plate thickness are defined as parameters. Three kinds of back pressure
(0 MPa, 0.42 MPa, 0.84 MPa), plate thicknesses (1 mm, 3 mm, 5 mm), and rib thicknesses (1 mm, 3
mm, 5 mm) are designed for full factor experiments and computed tomography (CT) was used to
obtain the images of long glass fiber reinforced polypropylene test pieces. After exporting the images
to Avizo, the built-in fiber tracing module was used to analyze the fiber length and fiber orientation
of the test piece. The results show that when the back pressure is lower, the fiber length of the rib
increases with the increase of the thickness of the plate and the rib, especially the effect of changing
the plate thickness is the most significant. It can be observed in the experiments results that the fiber
orientation is mostly along the melt flow direction.

Keywords: Injection Molding, Long-Fiber-reinforced Thermoplastic, Fiber Length, Fiber Orientation,
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