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Abstract: Due to the high demand on product quality and consequently on the approval process of a part, nowadays it is 
essential to have a tool in order to control quality. When it comes to the pre-release process of manufacturing automotive 
parts the valve springs of the monoblock head is vital and therefore critical to control the data quality. This is why quality 
tools which help keep the parts under certain criteria are essential for the company. 
In order to verify if the springs meet the demanded requirements, Statistical Process Control (SPC) is used to evaluate and 
diagnose the behavior of the measurement results issued by a testing machine. The problem implies a high number of springs 
out of specification is what motivated the development area to optimize and guarantee that the delivered product by the 
supplier would be under the right conditions. Immediately it was decided to analyze the process applying stratification tools 
and Pareto which demonstrated the main reasons why the springs did not meet the requirements. For these reasons the first 
step was to pre-analyze 9 engine series collecting results using 2 part numbers (intake and exhaust) and a total of 72 springs 
measured at two different heights. Finally, the data analysis was carried out using SPC (Statistical Process Control) in order 
to verify if the parts would meet the customer specifications. 
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1. Introduction 
 
Based on the data provided by a car manufacturing company, the idea was to apply the SPC method and analyze 

both the monoblock intake and the exhaust springs in order to define if the parts met the customer requirements. The analysis 
was carried out on 9 engines with the particularity that every single assembled part number, including the springs mentioned 
above, was released according to specifications. The methodology of the car manufacturing company for this release 
consisted of 4 pre-series tests at different stages, where the intention was to detect and eliminate defects or errors in order to 
guarantee the design quality and the part functionality upon starting the series production. By means of a spring force 
measuring machine, the analysis generated data for all the intake and exhaust springs at different heights. The applied quality 
tools and the corresponding interpretation on this analysis will be described in detail in the following. The analysis was 
realized using SPC in order to define if the process was under statistical control. 

.   
 

2. Methodology 
 
According to Montgomery (2009), SPC is one of the greatest technological developments of the twentieth century as 

it is based on solid principles. It is easy to use, has a significant impact, and can be applied to any process. Its seven main 
tools are histogram or stem-and-leaf plot, check sheet, Pareto chart, cause-and-effect diagram, stratification, scatter diagram, 
and control chart. Furthermore, SPC can also support the 7 basic quality tools. 

 
2.1 Stratification 
 

Regarding the tools mentioned above, only the stratification process and the Pareto diagram were used in this 
analysis. The stratification process is a technique that allows the user to investigate the most significant aspects or the most 
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