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Abstract: Actually one of the most important processes in the industry is the casting process. This process allows the 
manufacturing of complex pieces mainly in the automotive industry. To manufacturing this type of pieces it is necessary to 
accomplish with some quality characteristics. In the most of these processes there is more than one quality characteristic. For 
this reason, if a model is built to analyze and predict these characteristics it is necessary that the model should be 
multivariate. In addition to the above we must be considering that the quality characteristics (output variables) must be 
correlated. To build the model of these types of processes we can utilize mathematical or statistical models but due to the 
complexity and uncertainty of the process it is necessary other types of models. These models can be made through 
intelligent systems, in particular by fuzzy inference systems due to the complexity and uncertainty of the process. The aim of 
this paper is compare the use of different membership functions in the construction of fuzzy inference system models to this 
process through 2

qR .         
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1. Introduction 
 
Nowadays one of the most important processes in the manufacturing industry is the casting process. This process 

has the capability to create complex pieces with different geometries. The above is achieved through the permanent molds 
and cores with the desired geometry. Most of this type of processes has more than one output and input; in addition, most of 
these processes are highly nonlinear. These two characteristics are very important when you want to know the relationship 
among input and output variables, it means, when you want to build a model. Commonly when you want build a model of 
these process in the most of the cases are used mathematical or statistics techniques, but when the process is highly nonlinear 
and the process has more of one input and output variable (Kwong et al., 2008). 

A very powerful tool to build models for these types of processes is the intelligent systems in particular fuzzy 
inference systems. Fuzzy inferences systems allow build a models of these types of processes, further, incorporated the expert 
knowledge on the inference mechanism to carry out this task. Actually many researchers are focused on this task, it means, 
they investigated how build a model of different processes through fuzzy inference systems e.g. (Latha et al., 2010) used a 
fuzzy inference system to model a surface roughness in drilling GFRP composites, (Kovak et al., 2014) modeled a face 
milling process through multi-output fuzzy inference system. (Razali et al., 2011) used a fuzzy logic modeling for peripheral 
end milling process. (Ganjigatti et al., 2008) constructed two models to welding process, these models were different on their 
input and output variables. (Sengottuvel et al., 2013) used a fuzzy inference system to model an Electrical Discharge 
Machining (EDM) process. 
 In this paper a fuzzy inference system was used to model a casting process which has three input variables and four 
output variables. We use a 2

qR to determine which membership functions are best to the modeling the process. 
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