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Introduction
The influence of flow on the fiber orientation in injection
molding of short-fiber composites leads to both anisotropy
and inhomogeneity of the mechanical response (Fig. 1). An
anisotropic elasto-viscoplastic constitutive model is
developed to capture the anisotropic and time-dependent
behavior and plasticity controlled failure of short-fiber
composites [1, 2]. This model will be numerically
implemented in a 3D framework and will be evaluated
through simulation of the demonstrator problems.

Numerical Implementation
Figs. 4 and 5 show initial simulation results for a single
material point. Variation of yield stress for different material
directions in a uniaxial test (a) and response for different
loading rates (b) are demonstrated in Fig. 4. Fig. 5 shows
simulation results for a biaxial test.

Figure 1. Flow-induced fiber orientation in injection-molded short-
fiber composites. 

Constitutive Model
The mechanical analogue of the constitutive model,
consisting of anisotropic dashpot and springs, is shown in
Fig. 3. Anisotropy in the plastic response is achieved by
use of the Hill's plasticity model along with the Eyring flow
relation.

Figure 3. Mechanical analogue of the constitutive model.
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Figure 4. (a) Uniaxial yield results for different material directions (b)
uniaxial response for different loading rates.

Figure 5. Stress-strain response for a biaxial test.

Conclusion
Above results show the first steps towards full 3D
implementation of the anisotropic elasto-viscoplastic
model. The implemented model will be part of a powerful
design tool which is able to link product mechanical
response to its processing parameters.
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Figure 2. The link between process and anisotropic model parameters


