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Study on the Dynamic Behavior of Skin/core Interface and its quantification in
Co-injection Molding
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Abstract

The co-injection molding process has been widely used in daily life or in many industries. Its
characteristic is to combine different color or different materials to make the skin and core structure
products, such as: uniquely designed furniture (for example: Lattoflex's Winx300 product), or toys
(for example: Lego toys), and so on. The co-injection molding process no longer only meets the
composite quality specifications of the product, and further enhances the aesthetic value of the
product. However, due to too many factors which can affect its processing, it is very difficult to obtain
good quality of co-injected products all the time. One of the major challenges is that the prediction
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and management of the advancement of core material is very difficult. In this study, both CAE
simulation (Moldex3D) and experimental methods have been applied to investigate the advancement
distance of core material in co-injection molding based on the standard tensile bar system.
Specifically, a series of testing procedures for co-injection have been performed, including (1) the
basic flow behavior evaluation; (2) break-through phenomena investigation; (3) flow rate influence
study; (4) different material arrangement effect; and (5) the core material penetration distance
measurement. Moreover, the materials of pure PP and PP with 30% short fiber (called 30SFPP) are
utilized. Finally, to quantify the advancement of the core material in co-injection molding, both
simulation prediction and experimental observation were performed. Results showed that the
advancement of the core material is strongly proportional to the core ratio in co-injection molding
system. Moreover, the flow rate and the different skin/core material arrangement also can influence
the advancement of the core material significantly.

Keywords: Co-injection molding process, CAE simulation, skin/core ratio effect, core material
penetration distance.
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