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ABSTRACT 

This research deals with an important aspect of modern management in industrial factories, 

which is the use of statistical methods in monitoring and adjusting product quality, which 

help in raising production efficiency and contribute to increasing product quality. The 

research address the problem of some industrial companies ’lack of knowledge of the total 

quality management and the extent of its positive impact on improving the performance of 

their production process, considering the contemporary business environment variables 

which are characterized by intense competition, and the factory sought to attract customers 

by meeting their needs, using statistical monitoring methods to identify deficiencies. That 

hinders the achievement of this goal by using "spss". Through the statistical study that they 

conducted on the samples taken from the factory, we found that the result was very good 

and most of the samples that were outside the standard, were very close to the standard 

specified by the manufacturer.  

1. INTRODUCTION 

Because of the rapid technological development and changing the business 

environment, there has been an increase in interest regards the quality 

control for both industrial and service organizations, which has led to an 

increase in producers’ interest in competitive advantages in the goods 

produced, services provided and the increase in competitive offers presented 

to the customer. The mission that concerns the societies is to ensure the 

consumer's right and protect it from fraud. Communication has become a 

high quality levels that achieve customer satisfaction, one of the elements 

necessary for the success of any organization and an  ssential element when 

planning economic and service activities.[1] 

The term quality is one of the important and desired terms, and losing it 

means the organization’s loss of its identity in its inability to compete and 
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remain in the markets, and therefore possessing the ability to enter the world 

of international competition requires achieving excellence in the field of 

quality at the level of the whole organization and the early focus on quality 

and its promise Decisive for the survival of the organization and its 

development in the market since the last decade of the twentieth century, 

due to what this decade witnessed of the radical and large-scale 

transformations that led to the stimulation of many blocs, including the aim 

of controlling trade among its members exclusively, by adopting quality as a 

guide (wto) the World Trade Organization for all Therefore, quality is the 

key to the success of the development portal for any organization seeking to 

achieve its goals of survival, continuity and expansion locally and globally, 

and one of the most prominent ways to achieve these goals is to improve the 

quality of goods and services. 

This research aims to apply statistical monitoring to control the quality of 

clinker material in the Arab Cement Factory Zliten and its conformity with 

the specified specifications using the "spss" program.[2] 

 

2. TESTS AND RESULTS 

Table (1) sets the samples for the weights of the clinker product that were 

taken from the laboratory samples from (1/8/2018 to 12/16/2018) and there 

were 986 samples. 

Table (1) shows the clinker samples that were taken from the laboratory 

samples from (1/8/2018 to 16/12/2018). 
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TABLE 1: CLINKER SAMPLES 

 

Laws:  

1- Arithmetic mean  𝑋− =
𝑋1+ 𝑋2+ 𝑋3….𝑋𝑛

𝑁
 

     Sample value X 

    Total number of samples N 

2- Standard deviation  𝑆 =
√(𝑋−𝑋−  )∗2

𝑁
 

3- Range   𝑋𝑆_ 𝑅 = 𝑋𝐿  

    Largest sample value X_ (L) 

    Smallest value for samples is X_S    [3] 

4- Mediator: 

          The median, which is the value in the middle, or the arithmetic mean 

of the two values in the middle of a group of numbers, is calculated 

according to their value in a system 



Journal of Applied Science(JAS)                                                              Vol. 33 No. 1,  June 2020 

 

 

36 

The mean of samples is 1337.5 g. 

The median for samples is 1354.5 g. 

The standard deviation of samples is 76.94 

The smallest value for sample weights is 939 g. 

The largest sample weight is 1940 g. 

Range = 1001 g. 

As for the following graph (Histogram), it shows the following: - 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Histogram of clinker samples from  (1/8/2018 to 12/16/2018) 

 *Most of the samples that have been taken vary of weights within the 

specified range of the standard, which is from 1250-1450 g. 

 *Most of these samples that have the largest frequency are between 1235  

   - 1435 g, which is very close to the specified standard. 
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Table (2) shows the value of the arithmetic mean and the standard deviation 

of the weights that fall within the acceptable range of the clinker 

specification which was (841) samples. 

We note from the table that average weights of samples are 1357 g, it 

includes the standard.  

specified by the manufacturer. Its standard deviation is 47.45905. 

Next table shows the mean value and the standard deviation of the weights 

that fall within the acceptable range of the specification for the clinker 

material. 

TABLE 2: MEAN VALUE AND THE STANDARD DEVIATION 

Statistics 

VAR00002 

N Valid 841 

Missing 0 

Mean 1357.0048 

Std. Deviation 47.45905 

Sum 1141241.00 

 

The following figure (Histogram) is illustrated. 

• Most of the weights of the samples taken for the clinker product are 

between 1350-1435 g, which is considered an excellent result for its 

conformity with the specifications set by the manufacturer. 
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Figure 2: Out-of-specification samples 

Figure (2) shows the graphic (Histogram) for the values confined between 

1250 - 1450 g 

• Most of the values interrupted between 1350-1435 g are considered more 

frequent than other weights. As for Table (3), it shows the number of 

samples that are outside the standard:  

TABLE 3: SHOWS THE NUMBER OF SAMPLES THAT ARE OUTSIDE THE STANDARD 

Statistics 

VAR00002 

N Valid 145 

Missing 0 

Mean 1224.9172 

Std. Deviation 111.25356 

Sum 177613.00 
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• Its arithmetic mean is 1224.9 g, which is very close to the specified 

standard and its value is 1250 g. 

• Its standard deviation is 111.25356. 

The following graph (Histogram) illustrates: - 

 

Figure 3: Out-of-specification samples 

 

Figure (3) shows the graphic (Histogram) of the out-of-specification 

samples. 

• Most of the samples weigh more than 1200 g. 

• These samples, which are outside the standard, and whose weights are 

close to 1250 g, repeat more than 80. 



Journal of Applied Science(JAS)                                                              Vol. 33 No. 1,  June 2020 

 

 

40 

3. RESULTS 

It is clear from the statistical tables and figures obtained by the statistical 

analysis program SPSS the following results:  

1- The number of samples that were within the specification specified by the 

manufacturer and approved within the international standard specifications 

for the clinker product, which is the semi-finished product of cement 

   841 samples out of  986 samples taken from the primary measurements 

laboratory. 

2- The average weights of samples are 1357 g and it falls within the 

specification specified for 841samples. 

3- The number of samples not conforming to the specifications was 145 

samples from the total samples. 

4- Its arithmetic mean is 1224.9 g, which is very close to the specified 

standard and its value is 1250 g. 

5- The mean of all samples taken for the study was 1337.5 g, which is 

within the specified standard. 

6- By obtaining the number of samples conforming to the specifications and 

non-conforming to the specifications, we found that the percentage of non-

conforming specifications out of the total number of samples 

It may reach 14.7%, which is considered a very high percentage. But 

through careful analysis of the figures and their arithmetic mean, we find 

that most of the samples were very close to the required specification. 

By presenting the results we obtained from the program to the quality 

department in the factory, it was found that the reasons that led to the 
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increase in the percentage of samples that do not conform to the 

specification:  

1. Lack of burning for clinker. The clinker may need to be burned at a 

certain temperature, for example 900, sometimes it burns at a temperature 

less than that, and for example 300 which cause poor clinker production that 

do not meet the specifications. 

2. Unavailability of appropriate operating conditions due to a shortage of 

spare parts 

3. The fluctuation of the primary mixture of the clinker material due to the 

absence of equipment and devices that help to give a homogeneous mixture 

of the components of the product and due to which the spare parts for these 

devices and equipment are not available. 

4. RECOMMENDATIONS 

The results obtained from the statistical analysis of samples are as follows: 

1- Increase the burning time of the clinker material to obtain the required 

weight that conforms to the specifications. 

2- Working on providing spare parts and opening the necessary credits to 

obtain a product that conforms to the specification, which in turn leads to a 

reduction in losses. 

3- Follow the comprehensive quality management system in the factory, 

which in turn contributes to increasing the factory's production capacity. 

4- Following and approving the use of statistical methods that contribute to 

controlling the quality of the product, which would contribute and help to 

know the existence of any fault in the quality of the product. 
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