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Abstract: Selecting the optimal conditions in a die-cast process, and the important effects between the variables which 
compose this study are useful in quality assurance, costs reductions and productivity increase. It follows that, using this 
statistical techniques and optimization will determine suitable conditions for the process, meaning, where the defects are 
minimized. In this work the modeling and optimization are shown for a ZAMAK (Zn, Al, Mg and Cu) die-casting process 
through the Surface Response method, performing an initial exploration with the factorial design then increased with central 
points. Since the complete quadratic model didn’t fit properly therefore Radial Basis Function Networks where used for 
prediction. In addition, considering the adjusted models, desirability function (optimal D) and genetic algorithms where used 
respectively to achieve optimization considering the adjusted models. Finally, the obtained parameters where validated in the 
actual process achieving a considerable reduction in porosity related defects. 
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1. Introduction 

 
In industrial process it is important to have mathematical models to explain a feature, called an answer in terms of 

some co-variables. The purpose is to study the relationship between k factors 𝑋 = (𝑋1, … ,𝑋𝑘)which are the control variables 
and the 𝑌 response, for which a model is proposed. The information generated to build the model is obtained by using tools 
such as design of experiments. Once obtained, the models are evaluated using statistical techniques (Castaño et al, 2010). 

The statistical techniques applied to industrial processes are useful for finding the relationship between process 
variables and quality characteristics. It’s possible to obtain a mathematical model that describes the process, which can be 
used to establish appropriate parameters regarding a target. In this way the adjusted model is used as target function for 
optimization of the process, i.e. finding the combination of process parameters which minimizes the defects. 

The models obtained in the design of experiments (DOE), use statistical methods to determine whether the evaluated 
factors influence the interest variable, that is measure the influence of such factors (Montgomery, 2006). 

Once obtained the DOE models the next logical step is to optimize, in this case the answer is a quality characteristic 
and the objective is to minimize, finding the experimental region where the variability is minimum. When regression models 
are obtained through DOE, parameter estimation is key, and that the entire experimental region has been explored to ensure 
that the objective function for optimization will find a global minimum and not a stationary point. To ensure this part is 
recommended that a full quadratic model be set through a response surface, because the least squares estimation explores the 
entire central, axial and cubic region (Box and Draper, 1987). Buhmann (2000), states that the radial basis function (RBF) 
helps us to perform statistical analysis, it is used for interpolating functions. Based on the statistical analysis which is what 
we are interested, RBF builds approaches using global combination base functions, centered on the weight vector, then 
immediately these weights can be used as data points in the training set of the network. The RBF uses a distance function to 
turn the input pattern vector into a scalar in the hidden layer and also can result in the statistic pattern processing, regression, 
regularization, obtaining the presence of noise (variability); this is why it is recommended that  additional models in search of 
better prediction be obtained (Lowe, 1999). Jitender et al (2007) studies the intelligence systems for variable prediction in a 
die cast process, at the end of this article the optimization is achieved using Genetic Algorithms (GAs). In this particular case, 
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