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Abstract: Actually there are several techniques to model, control, or predict nonlinear processes. One of the most important
processes in the industry is the casting process. To manufacturing this type of pieces it is necessary to accomplish with some
quality characteristics. For this reason, to analyze and predict these characteristics it is necessary that the model should be
multivariate. The Intelligent Systems have been used for this kind of processes. In the Intelligent Systems exists the
methodology Fuzzy Logic System (FLS) which has been used intensively to model complex processes, due to the complexity
and uncertainty of the process and it is necessary these types of models. But when we have more than one response, these
output variables must be correlated. Then the aim of this paper is to apply the multivariate analysis because there are
correlated response variables, this type of relationship between variables indicates that should be performed multivariate
analysis.
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1. Introduction
The use of intelligent systems and statistical approaches has been intensified (Benyounis & Olabi, 2008). There are
several tools to optimize, to control, to predict or forecasting; the Fuzzy Logic Systems have been applied intensively. The
life cycle of products has been reduced and its personalization has been increased, reduced the number of the production and
introducing new manufacturing process and materials. Casting process is not the exception, so they are being improved using
different methodologies; however, “trial and error” procedure is a common practice (Meziane et al., 2000).
In other words, one paper realized a case of study in the injection molding process of Polycarbonate/Acrylonitrile
Butadiene Styrene (PC/ABS) cell phone shell has been performed to substantiate the proposed optimal procedure in order to
indicate its feasibility and effectiveness through the grey-fuzzy logic analysis (Chiang, 2007). In other paper one method
captures important coupling between the process options, material and design detail, using databases assembled by discussion
with experts on mechanical fastening, welding and adhesives. The approach first eliminates solutions that are not technically
feasible, with reasons, and then ranks the remaining solutions on the basis of the degree of agreement with the set of design
requirements applying a fuzzy logic algorithm (LeBacq, et al. 2002). The paper realized by Li Di et al. used a novel
technique, that combines both Fuzzy Logic Control (FLC) and neural network techniques is presented to control the gas
tungsten arc welding (GTAW) process. This technique overcomes limitations such as the dependency on the experts for
fuzzy rule generation and non-adaptive fuzzy set (Di Li et al. 2001).
In the other hand, this paper applies a multivariate analysis to adjust a Fuzzy Logic model to generate a better
model. This paper presents a correlation analysis with statistical method and Fuzzy Logic System to model the performance
of a casting process. Fuzzy Logic and correlation analysis are reviewed in section II and section III respectively. Section IV
the experimentation is illustrated and finally the discussion is given in section V.

2. Fuzzy Logic
The concept of Fuzzy Logic (FL) was conceived by Lotfi Zadeh, a professor at the University of California at
Berkley, and presented not as a control methodology, but as a way of processing data by allowing partial set membership
rather than crisp set membership or non-membership. This approach to set theory was not applied to control systems until the
70's due to insufficient small computer capability prior to that time. Professor Zadeh reasoned that people do not require
precise, numerical information input, and yet they are capable of highly adaptive control. FL provides a simple way to arrive
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