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Background
The mechanical performance of short fiber-reinforced

polymer composites is highly influenced by the processing

induced fiber orientation. Injection moulding is a popular

manufacturing process of producing polymer product (see

Fig. 1).

Figure 1: In injection moulding, fibers are constantly transfered from the

core layers to the boundary layers and thus redirected. The fibers have

respectively longitudinal orientation in the boundary layers and

transversal orientation in the core layers (SEM images[1]).

Approach

A direct relation between the parameters of the fiber

orientation tensor and the parameters required for the

marcomechanical model is developed.

By using Digimat, 3D representative volume elements

(RVEs) based on the fiber orientation tensor from CT

scanning of a material with fiber weight fraction of 20% and

30% are created (see Fig. 2). The short glass fiber is

described by a elastic model. The matrix is described as

polycarbonate with the EGP model. The elastic modulus

along loading direction is obtained by uniaxial tension tests

(see Fig. 3).

Figure 2: Top and bottom images are respectively the RVE of fiber

weight fraction 20% and 30% under uniaxial tension with strain rates

10−3, 10−4 and 10−5 𝑠−1. For RVEs, the fiber length is 200 µm and the

diameter is 20 µm of 300×300×300 µm.

Figure 3: Elastic modulus along loading direction of weight fraction 30%. 

The pole figure describes the fiber orientation distribution.

Future work

Link between anisotropic properties and orientation

distribution will be further studied.
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