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Abstract: Fuzzy Logic has been intensively used for modeling complex process, for the design of experiments, and in 
statistics for approximating variables. This paper presents a new Fuzzy Logic System supported in Central Composite 
Design, used to analyze and model a machining process. The results indicate that this hybrid approach is a good alternative 
method for modeling and predicting outcomes during a machining process.  
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1. Introduction 
 
Modeling a machining process is a significant activity in the industry; nevertheless, it is a method-less task, usually 

driven by “trial and error”. Consequently, optimality is at stake. Generating a good model should always be the first step 
towards analyzing and optimizing any process (Paliwal and Kumar, 2009). Moreover, the life cycle of products has been 
reduced and its personalization has been increased, thus, introducing new manufacturing processes and materials; machining 
processes are no exception. Although process improvement is carried out using different methodologies and approaches, 
“trial and error” still remains the dominant practice (Tarng et. al, 1999). The use of intelligent systems and statistical 
approaches has been intensified (Benyounis and Olabi, 2008). There are several tools for modeling, control, and predict or 
forecasting processes; the Fuzzy Logic and Design of Experiment (DOE) are intensively used (Meziane et al., 2000; 
Benyounis and Olabi, 2008).   

Experimental design is a vital tool for engineers and scientists who are interested in improving the performance of a 
manufacturing process (Sampaio et al., 2005). It has extensive application in the development of new processes and the 
design of new products. A case study of the injection molding process of Polycarbonate /Acrylonitrile Butadiene Styrene 
(PC/ABS), like cell phone shells, was carried out to substantiate the proposed optimal procedure in order to identify its 
feasibility and effectiveness. The method followed as the grey-fuzzy logic analysis (Chiang, 2007). 

The grey-fuzzy logic analysis first eliminates solutions that are not technically feasible, justifying such decisions, 
and ranking the remaining solutions on the basis of the degree of agreement with the set of design requirements (using a 
fuzzy logic algorithm) (LeBacq, et al. 2002). Di et al. (2001) suggested a novel technique that combines both Fuzzy Logic 
Control (FLC) and neural network (NN) techniques. They used this method to control a gas tungsten arc welding (GTAW) 
process. Their technique overcomes limitations such as the dependency on the experts for fuzzy rule generation and non-
adaptive fuzzy set (Di et al. 2001).  

The case of study presented in this paper deals with the Design Of Experiment (DOE) to adjust a Fuzzy Logic model 
in an attempt to generate a better model. Predictions of the performance of a machining process are calculated using a model 
given by both Design of Experiment and the Fuzzy Logic System. Fuzzy Logic and DOE are reviewed in section II and 
section III respectively. Section IV the application and the methodology are illustrated and finally the discussion are given in 
section V. 
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