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Abstract: In manufacturing processes, the selection of optimum process parameters plays a significant role to ensure the 
quality of the product. For this purpose, the method based on linear models (as response surface methodology and canonical 
analysis) is employed.  However, in some cases, the polynomial used for modeling the process does not fit adequately, hence, 
the inference about the process and the optimization realized are not sufficiently accurate. Considering this fact, it is 
necessary to fit alternative models which better represent the process modeled; a good option could be non-linear models. In 
this paper, we propose to use the piecewise regression method for modeling a machining process which could not be modeled 
by a common full quadratic polynomial. Results show that the piecewise regression performs better and realizes very accurate 
predictions, though the process optimization and inference becomes more complicated in theoretical terms.  
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1. Introduction 

 
Machining operations have been widely used in manufacturing processes. Machining is a process of material 

removal using cutting tools and machine tools to accurately obtain the required product dimensions with good surface finish 
(Rao, 2011). As the manufacturing processes have evolved, the task of controlling a process has become more complex. In 
that context, it is of interest to establish the parameter levels that ensure the required geometry with the desired quality; the 
ability to produce a product with those characteristics determines a great part of the company’s success. 

Hence, the success of a manufacturing process depends on the selection of appropriate process parameters, which 
requires hard work in the field of modeling. There are a great number of techniques for modeling and optimizing a machining 
process, among which stands out are the statistical models; the modeling techniques of input-output and in-process parameter 
relationships are mainly based on statistical regression.  

The adjustment of parameters requires a model which represents the process adequately; this model is fit by using 
some information extracted from the process of interest by using a design of experiments technique or historical data. The 
success of a regression model depends on the correct design of experiments, usually considering the non-linearity related to 
the process response (Benyounis and Olabi, 2008). The regression model has the advantage to explain the relationship 
between variables and the use of common mathematic methods to find an optimum solution (Paliwal and Kumar, 2009). In 
some cases, the polynomial used for modeling the process does not adequately fit and therefore, the inference about the 
process and the optimization realized are not sufficiently accurate, so it is necessary to explore alternative models which 
perform better with respect to the modeled process; a good option could be non-linear models. In this paper, we propose to 
use a piecewise regression (section 3) to model experimental data of a machining process for predicting a diameter subject to 
some operational conditions. The results showed that the piecewise regression performed better than a full quadratic or cubic 
polynomial, giving more accurate predictions, though the process optimization and inference becomes more complicated in 
theoretical terms.  

 
2. Experimental Design 

 
 The modeling and optimization of industrial processes has usually been made with Design of Experiments (DOE) 
and linear regression models. An experimental design is a set of tests where changes are deliberately controlled in the input 
variables in the process under study for predicting and understanding the behavior of the output variables (Montgomery, 
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