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Abstract: Quality represents all the characteristics and features of a product or service that satisfies 
individual requirements. In other words, quality is measured by the degree of customer satisfaction 
regarding a product or service. The implementation of the control diagram is studied at the 
distribution store reception of Metaxa cognac orders. The delivery was performed in boxes of six 
bottles. The control charts follow the degree of filling of the bottles. The volume of filling was 
measured on a batch of 36 bottles to establish reliable control limits. The studied sample comprised 
36 bottles distributed in six boxes. 
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1. Introduction 

Usually, the control chart allows us to assess how a process changes over time, considered one 
of the basic quality tools [1,2] . If we consider the cognac industry, there are some common variations 
in production, but there are also non-aleatory causes that could be assignable [3]. In order to keep the 
final part of the cognac production under control, namely the reception by the customer, different 
control charts were set-up, including the lower and upper control limits.  

2. Experimental 

The control chart (Shewhart chart) was derived from the normal distribution curve. On the y-
axis, the quality characteristic was recorded—the volume of cognac, which is controlled. On the x-
axis, the sample number was represented. The obtained centerline is the average of the value of the 
volume, indicating the nominal value. There are two limits: the lower boundary represents the lower 
control limit (LIC), and the other upper line stands for the upper control limit (LSC). The obtained 
experimental data were plotted, and then, the chart was interpreted.  

In the presented study the degree of filling of the cognac bottle was measured, with a volume of 
700 mL. The considered sample had 36 bottles distributed in six boxes. The implementation of the 
control diagram was performed at the reception of Metaxa cognac orders in boxes of six bottles at a 
distribution store.  

3. Results and Discussions 

It was checked whether the filling volume data are distributed normally, thus setting the control 
limits. As presented in Figure 1, the shape of the histogram is not relevant to determine whether the 
sample data are normally distributed. This situation, when the obtained histogram is not conclusive, 
might be due to the presence of a few data in the sample. 
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Figure 1. Histogram of the selected sample. 

Figure 2 highlights that the distribution of experimental data is not described accurately by the 
normal distribution. 

 
Figure 2. The normal and experimental data distribution. 

The main parameter considered here is the size of the sample. As observed from the data 
distribution in Figure 3, smaller errors are recorded compared to the normal distribution when the 
sample had 23 elements.  

 
Figure 3. The normal and experimental data distribution for the sample with 23 elements. 

The noted deviations (Figures 2 and 3) between the experimental and normal distributions 
decreased when the sample had a higher number of elements, namely 36. This behavior could be 
followed up in Figure 4. 

 
Figure 4. Histogram for a sample with 36 elements. 

Based on the experimental data, as presented in Figure 5, the limits of the control diagram were 
established to 700 ± 1.00 mL. 
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Figure 5. Control charts for a sample with 36 elements. 

According to the control charts presented in Figures 6 and 7, it was possible to conclude that all 
samples fall within the previously established control limits. 

 
Figure 6. Control diagram for the filling degree of Metaxa bottles. V = 700 mL. 

 
Figure 7. Control chart for the filling degree of Metaxa bottles. V = 700 mL. n = 20 elements. 

4. Conclusions 

There are seven main quality assessment tools, namely fishbone diagrams, flow diagrams, 
histograms, check sheets, Pareto diagrams, scatter plots, and control charts. The information 
provided by the control charts is useful in assisting the producer in taking corrective actions, thus 
enhancing the quality. The presented work provides both qualitative and quantitative approaches to 
the application of the control charts at the reception of Metaxa cognac at a distribution store by 
measuring the degree of the filling of the bottles. The study shows that all samples fall within the 
established control limits. 
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