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Résumé

Weld Lines (WLs) frequently appear by injection molding when separate polymer melt
fronts meet. They induce a significant reduction in the failure strength and strain, especially
for composites. Thus, a reliable prediction of the WL properties during the product design
phase is essential; however, current simulation tools are not capable of this task. Literature
points to two main reasons of WL weakness: an incomplete polymer matrix healing and
a change of fiber orientation (FO). The aim of this work is to characterize and quantify
the contribution of these factors and enhance the prediction of WLs’ properties. Frontal
and flowing WLs of 30 % wt. glass fiber-reinforced PBT were molded. The mechanical
strength properties were studied by tensile tests assisted with digital image correlation.
The microstructure was quantified using X-ray computed tomography scans. WLs induce a
reduction that reaches 55 % on strength. Flowing WLs act like a cavity wall and frontal WLs’
microstructure is dependent on the thickness and packing pressure. To predict the quality
of the matrix healing, a physical model based on the reptation theory is implemented. By
using the measured FO and a homogenization scheme, the WL strength was computed using
FE simulations. A good agreement was found and showed that the FO is the main factor
influencing the WL strength.
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