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ABSTRACT

Injection molding is a widely used manufacturing process for producing plastic parts with high precision. However,
shrinkage is a common defect that occurs during the cooling phase, affecting the dimensional accuracy of the final
product. This study explores the development of a hybrid model combining the Taguchi method and Artificial Neural
Networks (ANN) to predict and minimize shrinkage in injection molding. The Taguchi method is applied to design
experiments and identify optimal process parameters, while the ANN is trained to model the non-linear relationships
between the parameters and shrinkage behavior. By integrating the strengths of both methods, the proposed hybrid
approach offers a robust predictive model that enhances accuracy and efficiency. The study includes experiments
conducted on various process parameters, such as melt temperature, injection pressure, and cooling time, which were
systematically varied to evaluate their effects on shrinkage. The ANN model, trained with the data obtained from the
Taguchi experiments, accurately predicts shrinkage across a range of conditions. Results show that the hybrid
Taguchi/ANN model outperforms traditional Taguchi and ANN models used separately, providing more precise control
over process optimization. This approach not only reduces the occurrence of defects but also enhances the overall quality
and consistency of injection-molded products. The findings of this research contribute to improved manufacturing

processes, offering a practical tool for industries aiming to minimize defects and increase production efficiency.
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