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Abstract

In this study, the effects of process parameters such as mastication time, shear rate, injection and mold temperatures, filler
type and content on the rheological behavior of rubber compound were investigated. The influences of mold designs, i.e., type and
size of runner were also studied in details. The measured results indicated that the viscosity of rubber compound tended to decrease

with increasing shear rate. This was due to the pseudoplastic flow behavior of rubber compound. The results suggested that the
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increase of mastication time and injection temperature, which can be a source of rubber chain scission and relaxation, enhanced the
flowability of rubber compound. On the other hand, the increasing mold temperature and amount of filler loadings tended to decrease
the flowability. From the results obtained by using various sizes and cross-sectional area of flow channel, it can be seen that the
square runner gave a better flowability as compared to that of half round runner where the higher heat transfer from mold wall can
penetrate into the rubber compound. The smaller the size of runner, the lower the viscosity was observed which probably caused by
a wall slip phenomenon. Furthermore, the effects of processing parameters on the flowability of rubber compound were extensively
verified against the simulated results performed by the commercial simulation package (CADMOULD). The predicted result of
flow length obtained from the 3D model was found to be higher than that of 2.5D model. However, the discrepancies were observed

which resulted from the assumption of no slip boundary and isothermal flow utilizing in the simulation program.
Keywords: Rheological behavior, Rubber compound, Injection molding, Process parameters, Flow simulation program
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