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Abstract - This paper deals with assessment of capability of production process of manufacturing of components in 

automotive industry by injection molding technology. Assessment of quality of production process in automotive industry is 

very important. Components used in this industry must be of high quality. According to the analysis of production process 

capability, the process is well set. Products made by this process have high quality. 
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I. INTRODUCTION 

 

For quality improvement, it is necessary to know and 

use appropriate tools, such as methods and models of 

statistical quality management. Effective program of 

quality improvement leads to keeping, or improving 

product's position on the market, decreasing of 

manufacturing expenses a higher productivity. 

Currently, it is difficult to keep high quality [1].  

 

Fast development of technology complicates keeping 

the quality at an appropriate level. Nowadays, quality 

management is not carried out only at the end of 

production process for elimination of defective 

products. The process of quality management concerns 

not only the product, but also the production processes. 

Quality management is the way to increase clients' 

satisfaction and company's market share [2].  

Quality management is defined as a summary of all 

tools needed for achieving quality standards. In other 

words, quality management is planning and realization 

of tools for production of a product, which will be 

highly useful and will satisfy client's needs [3].  

 

Quality management which is limited to technical 

aspects is not complex. Complex management requires 

involvement of other departments, such as company's 

management and sales. Quality of product includes all 

its attributes, not only its technical properties [4].  

 

This is total quality management. According to 

Feigenbaum's definition, quality management concerns 

all departments and levels, while everything is oriented 

on common goal, i.e. on providing a high quality 

product for a reasonable price [5].  

 

Statistical regulation of the SPC processes is the 

method of the quality control applying the statistical 

methods. It is applied to monitor and control the 

process. The regulation consists of two phases: the first 

one refers to initial adjustment of specifications of the 

selected process; the second one represents the case of 

common process utilization in the production. In 

comparison to other methods of the quality control the 

advantage of application of the SPC method rests in 

preference of timely detection and prevention of 

occurrence of problematic situations prior to 

correction of already occurred situations [6]. 

 

II. DESCRIPTION OF THE EXPERIMENT 

 

The aim of the experiment was to perform an analysis 

of capability of production process. Plastic component 

used in automotive industry for production of 

automobiles was utilized for this analysis. 

 

A. Analysis of Capability of Production Process 

The aim of capability process index is to simply 

explain the relation between Target Value T, 

Specification Limits LSL, USL, and the real process 

expressed by Medium Value μ, and Standard 

Deviation σ of measured values of chosen attribute of 

quality process. Target Value T is required medium 

value of quality attribute, which needs to be attained as 

closely as possible. Lower and Upper Specification 

Limit LSL, USL are limits set for a particular quality 

attribute considering required variability, with the aim 

to ensure required functionality of the product, 

semi-finished product and etc.  

 

The data analysis of the process capability can be 

applied especially in the following spheres:  

• prognosis of the process measure during its progress 

within the scope of tolerance limits,   

• selection or modification of the process,  

• determination of interval width in statistical 

regulation of the process,  

• specification of the requirements for new equipment 

performance, 

• selection of suppliers,  
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• planning of succession of production processes in 

case the interactive influence of the processes upon the 

tolerances exist,  

• reduction of variability in the process. 

 

B. Plastic Product Used for Analysis 

The analyzed plastic product used for statistical 

regulation of production processes was a light cover in 

automobile produced by injection molding technology. 

Figure 1 shows correct measurement of a component 

together with evaluated dimensional characteristics. 

 

In the serial production process of this plastic product, 

verification is performed in the following steps:  

• Input material verification 

• Verification of design of the plastic product 

• Verification of dimensions 

• Verification of processes 

 

  

Measured values 

1. 

Upper limit 60.72 

2. 

Upper limit 26.54 

Total length 60.62 Total width 26.44 

Lower limit 60.52 Lower limit 26.34 

Fig. 1 Graphic description of measurement and measured dimensional characteristics 

 

III. EVALUATION  

 

Analyzed component is produced in double cavity mold. Plastic products were therefore analyzed individually.  

Cavity 1 

Capability Indices in cavity 1 had the following values: total length Cp = 2.058, Cpk = 2.012 (Fig. 2) and total width 

Cp = 3.837, Cpk = 3.829 (Fig. 3). Based on these values, we can state that the process is capable and well centered. 

 
Fig. 2 Process capability – cavity 1 – total length 
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Fig. 3 Process capability – cavity 1 – total width 

 

Cavity 2 

As we can see on these graphs, plastic products from cavity no.2 are also of high quality and based on capability 

indices values we can conclude the process is capable and well centred. Indices values: total length Cp = 2.298, Cpk 

= 2.123 (Fig. 4) and total width is Cp = 3.689, Cpk = 3.542 (Fig. 5). 

 

 
Fig. 4 Process capability – cavity 2 – total length 
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Fig. 5 Process capability – cavity 2 – total width 

 

IV. CONCLUSION 

 

Every process shows a certain variability. The process 

is always affected by a number of influences that cause 

differences in products. The aim of statistical methods 

is to study theses influences and to create conditions 

that make variability of the process stable. Before 

collection of data for calculation of capability indices, 

it is necessary to check the system of measurement of a 

chosen quality attribute, in order to get results that 

correctly represent the real process capability. For the 

analysis of the system of measurement a method of an 

average and a range was used. This method is used for 

evaluation of repeatability and reproducibility of 

measurement. It was applied by three different 

inspectors performing measurements of total length 

and width on the products from two different cavities 

of injection mold, since it was a double cavity injection 

mold. Capability of production process was carried out 

after the analysis of measurement process. Capability 

of the process was evaluated based on capability 

indices. The quality of the production process was at 

high level which was supported by capability indices. 
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