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Abstract. This research was conducted in a manufacturing plant of thermoformed plastic parts which are used primarily for 
packaging and product protection. One of the manufactured parts is a clamshell whose specification in the flange thickness 
has a minimum value of 0.004 inches and no maximum limit. If the flange thickness is below the lower limit of specification, 
the clamshell will present a quality failure in relation to its functionality. The clamshells are manufactured on a 
thermoforming machine with eight cavities. An experiment was designed using 32 flange thickness measurements for every 
one of the cavities obtaining Cpk (process capability index) values lower than 1.33 in six of eight cavities. The proposed 
objective is to obtain a 1.33 Cpk in all cavities using the methodology of Design of Experiments. The results show an 
increase in Cpk above of 1.33 in all cavities and with an total average of 1.869. 
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1. Introduction 
 

Currently, there are various techniques for improving processes such as Experimental Design. According to 
Gutierrez and De la Vara (2003), who mentioned that the design of experiments determines which tests are performed and 
how to make them for data and then analyzing the results statistically may lead to decision making that can improve the 
performance of a process. In addition, Montgomery (2004) says that in engineering, experimentation is useful and important 
in the design of products, in the development of processes of manufacture and for the improvement of processes. 

In Ciudad Juarez, Chihuahua, there are various manufacturing industries, such as those that manufacture plastic 
thermoformed parts, which are used in the packaging and product protection. This industry is not exempt from quality 
problems, for example, in the manufacture of a part called clamshell, which serves for the packaging of products, a problem 
occurs in the thickness of the flange since it is not complying with the minimum specification which should be 0.004 inches. 
Figure 1 shows the clamshell, as well as the flange. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 1. Drawing of the Clamshell, showing the Thickness of the Flange 
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