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Abstract: 

The article deals with the assessment of production process capability in the serial production of plastic com-
ponents. The plastic component was used for analysis. Component is used in the automotive industry in car 
suspension shock absorbers. Assessing the capability of the product's manufacturing process is very important. 
The aim of the present paper is to measure the dimensional characteristics of a thermoplastic product as a 
monitored quality feature. The analyzed product is manufactured in an eightfold injection mold by injection 
technology. The products from each injection mold cavity were considered separately. Process capability was 
assessed using capability indices. Process variability and centering were evaluated. Based on the analysis we 
can say that the production process is in excellent condition. 
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INTRODUCTION 

Regulatory procedures serve to assess and improve the qual-
ity and stability of production processes. By assessing stabil-
ity, it is possible to trace the production process from its in-
put to its output [5, 12]. 
Quality serves as a simple and effective tool for acquiring or 
maintaining market shares in business in the current com-
petitive market struggle. The implementation of statistical 
methods is a simple tool for monitoring the production pro-
cess. They can be used to identify the causes of process in-
stability. The process is effectively regulated and corrective 
measures are taken to increase process capability. At the 
same time, the quality and productivity of the entire produc-
tion process is increased. For a comprehensive analysis of the 
potential problem, it is necessary to use as many statistical 
methods as possible [1, 7, 9]. 
Statistical process control is a simple method used to control 
the quality of production processes. It is essential to use sta-
tistical methods. SPC is used to monitor and control the pro-
duction process. Regulation consists of two distinct phases 
that logically follow one another. In the first stage, the speci-
fication of the individual elements of the production process 
is carried out. In the second phase, the process is used in pro-
duction. The SPC method has many advantages over other 
quality control methods. The advantage of using SPC lies in 
the early detection and simultaneous prevention of possible 
problems and their correction [2, 18]. 
Capability of the production equipment characterizes the 
possibilities of the equipment and represents the adequate 
measure for its evaluation in purchase, after repairs and 
modernization and changes of the production assortment, 

etc. The information on capability of the production equip-
ment and production process allow assessing of the extent 
of the variability of processes coming from other sources 
such as, for instance, influence of material, of operating, of 
maintenance, etc. Capability of measurement equipment 
characterizes its adequacy for measuring of particular quality 
character within the respective range. Its level may signifi-
cantly influence the credibility of information on capability of 
the process or of the production equipment [3, 4, 17]. 
The capability of the production process reflects its overall 
uniformity. It is also characterized and represented by pro-
cess variability. The process capability is a statistical measure 
of the inherent process variability represented by the rele-
vant characteristics. Uniform arrangements for assessing the 
capability of the production process have not yet been 
agreed. Sometimes the standard deviation is considered as 
an indicator of the process capability. In other cases, it is the 
range of the quality indicator or a multiple thereof based on 
intrinsic variability [6, 10, 13]. 
The purpose of the present paper is to assess the capability 
of the manufacturing process in a particular manufacturing 
plant. To assess the capability of the production process, the 
product produced in series production was selected. Subse-
quently, qualitative characteristics were chosen and moni-
tored. 
 

MATERIAL AND METHODS 

Measured plastic product 

The measurements were performed on plastic product 
shown in Figure 1 (left). Component is used in the auto-
motive industry in car suspension shock absorbers. The 
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product is made from polymer composite material by in-
jection molding technology in eightfold injection mold. 
Polyamide 66 (nylon) with glass fiber reinforced (30%), 
heat stabilized, injection molding grade were used for 
production of this product. Material is resistant to the 
flexibility and the plastic coat itself has very good last. Af-
ter the removal from the injection mold it goes to the fin-
ish where the rubber is deployed into the interior of the 
mold through vulcanization. Figure 1 (right) shows the di-
mensions that are measured and evaluated to monitor 
the manufacturing process capability [8, 15, 16]. 
 

 
Fig. 1 Measured plastic product with measured dimensions 
 

Capability of production process 

Process capability index CP is a measure of potential ability 
of the process to assure the monitored quality character 
to be lying within the scope of tolerance limits. It charac-
terizes the possibilities given by the process variability yet 
it does not specify the way of their actual use. It drawback 
rests in not taking into consideration the centre of distri-
bution of the measure values with regards to the desired 
target value T and requires definition of both tolerance 
limits. It is calculated according to the equation (1) [11]: 

�� � ��� � ���
6. 
  (1) 

Capability index Cpk, contrary to index Cp, takes into con-
sideration both variability and placement of the values of 
the monitored character within the tolerance zone. Thus 
it characterizes the actual process capability to respect 
the prescribed tolerance limits. At present this index ranks 
among the most frequently applied characteristics of the 
production process capability. It is calculated according to 
the equation (2) [14, 19, 20]: 

��� � �� ���� � �3
 , � � ���3
 � � ������, ���� (2) 

 

RESULTS AND DISCUSSION 

The chapter deals with the evaluation of production pro-
cess capability. The process capability indices for the eval-
uation were used. Three length characteristics on the 
product were measured. As mentioned, the products 
were separately monitored from the eight cavities of the 
injection mold. A caliper with a range of 0 - 200 mm for 
measuring the length characteristics was used. 
 
Capability of process – Dimension 1 (Ø 39.85±0.15 mm) 

Table 1 shows the capability indexes for dimension 1 for 
all cavities. Index values are above 1.33. Based on the 
measured and evaluated characteristics, we can say that 
in this dimension the process is in excellent condition.  

Table 1 

Values of capability indexes for dimension 1 

C
a

vi
ty

 

Max. value 

(mm) 

Min. value 

(mm) 

Average 

value  

(mm) 

St. 

dev. 
Cp Cpk 

No. 1 39.75 39.74 39.7495 0.0022 22.827 7.533 
No. 2 39.76 39.74 39.7448 0.0076 6.592 1.969 
No. 3 39.79 39.76 39.7746 0.0080 6.276 3.121 
No. 4 39.79 39.75 39.7768 0.0080 6.230 3.190 
No. 5 39.79 39.75 39.7786 0.0091 5.493 2.878 
No. 6 39.79 39.75 39.7735 0.0074 6.724 3.295 
No. 7 39.79 39.75 39.7775 0.0069 7.276 3.759 
No. 8 39.79 39.76 39.7735 0.0098 5.111 2.504 
 

The histogram of frequencies and Shewart chart in Figure 
2 show statistical manageability of the production process 
in case of cavity 2. The average value amount to 39.7448 
mm in case of this cavity. The finding was reflected even 
in the values of the process capability indexes. Cp reached 
the value of 6.592 and Cpk was 1.969. These findings 
proved that the production process is in very good condi-
tion and the values of capability indexes reached far be-
hind the highest possible limit for the capability assess-
ment and centring of the process.  
 

 
Fig. 2 Statistical manageability of the process – Dimension 1 – 

Cavity 2 

 

Capability of process – Dimension 2 (Ø 35.50±0.15 mm) 

Table 2 represent values of capability index for dimension 
2. The process capability indices again recorded high lev-
els to 1.33. Based on the measured and evaluated charac-
teristics, we can say that in this dimension the process is 
in excellent condition. 
 

Table 2 

Values of capability indexes for dimension 2 

C
a

vi
ty

 

Max. value 

(mm) 

Min. value 

(mm) 

Average 

value 

(mm) 

St. dev. Cp Cpk 

No. 1 39.58 39.5 39.5372 0.0141 3.534 2.658 
No. 2 39.56 39.53 39.5482 0.0095 5.281 3.584 
No. 3 39.56 39.52 39.5493 0.0107 4.690 3.149 
No. 4 39.59 39.52 39.5425 0.0138 3.621 2.595 
No. 5 39.59 39.53 39.5570 0.0142 3.527 2.187 
No. 6 39.58 39.53 39.5495 0.0125 3.999 2.679 
No. 7 39.58 39.52 39.5495 0.0167 2.990 2.004 
No. 8 39.59 39.5 39.5512 0.0144 3.462 2.280 
 

The histogram of frequencies and Shewart chart in Figure 
3 show statistical manageability of the production process 
in case of cavity 7. 
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The histogram of frequencies and Shewart chart in Figure 3 
show statistical manageability of the production process in 
case of cavity 7. The average value amount to 39.5495 mm. 
The finding also was reflected in the values of the process ca-
pability indexes. Cp reached the value of 2.990 and Cpk was 
2.004. These findings proved that the production process is 
in very good condition and is very well centred. 
 

 
Fig. 3 Statistical manageability of the process – Dimension 2 – 

Cavity 7 

 

Capability of process – Dimension 3 (Ø 30.00±0.10 mm) 

Table 3 represent values of capability index for dimension 3. 
The process capability indices again recorded high levels to 
1.33. Based on the measured and evaluated characteristics, 
we can say that in this dimension the process is in excellent 
condition. 
 

Table 3 

Values of capability indexes for dimension 3 

C
a

vi
ty

 Max. 

value 

(mm) 

Min. 

value 

(mm) 

Average 

value  

(mm) 

St. dev. Cp Cpk 

No. 1 30.01 30.00 30.0065 0.0048 6.954 6.502 

No. 2 30.01 30.00 30.0038 0.0049 6.833 6.573 

No. 3 30.01 30.00 30.0046 0.0050 6.655 6.348 

No. 4 30.01 30.00 30.0054 0.0050 6.655 6.295 

No. 5 30.01 29.99 30.0043 0.0052 6.442 6.165 

No. 6 30.01 29.98 30.0054 0.0058 5.788 5.475 

No. 7 30.01 29.98 30.0052 0.0056 5.961 5.651 

No. 8 30.01 30.00 30.0063 0.0049 6.870 6.437 
 

Based on the measured values the histogram of the frequen-
cies of the measured values and the Shewart charts for the 
assessment of statistical manageability of the process were 
drawn (Figure 4).  
 

 
Fig. 4 Statistical manageability of the process – Dimension 3 – 

Cavity 6 

In case of cavity 6 the average value of the measurement 
was 30.0054 mm. Cp reached the value of 5.788 and Cpk 
was 5.475. These findings proved that the production pro-
cess is in a very good condition and is very well centred. 
 

CONCLUSION 

Quality and stability of the production process are notions 
associated with the regulation procedures. In simple 
terms, the stability refers to the fact whether the value 
prescribed during input can be observed during output. 
Capability of the process refers to the process uniformity. 
Its output extent is usually represented by the process 
variability. Capability of the process is statistical measure 
of the inherent variability of the process for the respective 
characteristics. The process capability measure has not 
been agreed on up to present. At times the standard de-
viation σ or range of quality indicator or their multiple 
based upon the inherent variability are considered to be 
the capability measure. Occasionally, it is a combined 
value of the component induced by the inherent variabil-
ity and of the component induced by inconsiderable and 
determinable causes. Paper focuses on the assessment of 
the production process in the production of plastic prod-
uct intended for the automotive industry. Process capa-
bility indexes and process capability histograms were 
used as a tool for monitoring the production process. Dur-
ing the evaluation we had the opportunity to record the 
same cases. High capability index values were recorded at 
all dimensions. All products manufactured in seven differ-
ent injection mold cavities showed high capability indices. 
Based on the measured characteristics, it can be say that 
the process is a very good mastered state. The customer 
thus has evidence that the product was created under sta-
ble conditions ensuring compliance with the prescribed 
quality criteria in the production process. 
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