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Abstract. Quality management tools undoubtedly influence the
production processes in the company, by the creation of favorable
conditions for its improvement. The proper selection and proper use of
these tools is essential to improve the functioning of the company.
Therefore, the main goal undertaken at work was to assess the situation
related to the selection and effectiveness of methods used by a selected
company operating in the metal industry. Moreover, it was necessary to
determine to what extent these methods are applied and which of them
have the greatest impact on the effectiveness of the process of improving
the functioning of the enterprise.
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1 Introduction
The metallurgical industry includes the production of pig iron, ferroalloys, iron, steel, steel
products and the production of metal finished products (see Regulation of the Council of
December 24, 2007 regarding the Polish Classification of Activities – PKD [1]). Thus,
a specific product is created which constitutes the effect of the activities of entities in this
industry. Its quality largely results from the functioning of the production system being at
the same time the showcase of the company on the market.
Metal industry companies must pay attention to the efficiency and effectiveness of
production processes. The most important goals of improving production efficiency include
[2]: increase in productivity, improvement in the quality of manufactured products,
reduction in the level of work in progress, shortening the time or number of retoolings,
shortening production cycles, reducing the need for production space. In order to achieve
these goals, the entities of the metal industry have at their disposal many methods or tools
of quality management [3], which are described in the next part of the study. The
application of them allows introducing improvement actions dedicated to a given
production system. However, not all methods may contribute to achieve the same effect.
Therefore, the research goal of the work was to analyze the applied methods of production
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system improving in a selected company in the metallurgical industry. There were also
presented results of implementing of these methods. Additionally, there was indicated the
validity of the applied methods and there was assessed their suitability.

2 Improving production processes
The basis for improving the company's production system is the optimal set and use of
production factors, which result from the need to meet all customer requirements and
adaptation to changing environmental conditions, as well as increase of competitiveness
and cost pressure, or increase of the role of internal and external flexibility. The goal of the
undertaken activities is to achieve measurable economic and production effects such as the
efficiency of the production process and timely performance of tasks, as well as
identification of factors that affect not only the quality of products but also shortening of
inter-operative times, minimization of inventory. An important role in the improvement of
existing production systems or their redesign is mainly played by modern methods of
organization and management of production processes that result from the desire to
improve efficiency and reduce costs [4].
Process management is embedded into the activities of today's enterprises not only in
the field of manufacturing. However, in order to be able to talk about process management,
one should realize the necessity of measuring it – to evaluate its efficiency, flexibility, etc.
Numerous process measures are indicated in the literature [5-7]. Some of them can be used
in general, but there are also those dedicated to specific processes (production, logistics,
customer service and others). Nevertheless, each process should be assessed by measuring
the main attributes of the process [8]: process costs, length of process completion time,
flexibility, quality, organization relevance, customer relevance and the ethical dimension of
the process. What's more, there are a number of methods and tools described in the
literature that are useful by improving each process, e.g. TQM, 5WHY, Pareto chart, the
control chart, the Ishikawa diagram, the relationship diagram, process mapping, ABCD
(Audience, Behavior, Condition and Degree Method - which is an expert tool that allows to
identify the most important causes of the problem, according to the evaluators) and others.
However, there are also those that are used to analyze individual categories of processes,
e.g. production: FMEA (Failure Mode and Effects Analysis), SMED (Single Minute
Exchange of Die), TPM (Total Productive Maintenance), Poka Yoke, 5W2H method or 5S
[9-13]. Assessment of a given process is often the basis for undertaking actions aimed at
introducing improvement changes.

3 Main results
The presented research was carried out in a metal industry enterprise belonging to mediumsized business entities (according to the employment size criterion in accordance with the
European Commission Regulation No. 364 of February 25, 2004 on SME [14]). The main
production profile are rolling logs and other metal elements sold on the domestic and
foreign market. The selection of the company for the study was partly random - related to
the selection of the unit from the manufacturing industry, and partly deliberate - related to
the knowledge of the industry and location-related, which involved the possibility of
conducting direct research. The surveyed company plans to expand its activity, therefore
the problem of process improvement is inscribed in its development strategy.
To achieve research goal, a direct survey was conducted in a selected company,
covering the last four years (due to the low percentage of people working in the surveyed
enterprise over 5 years). Respondents were employees of the production department and
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their superiors, engaged in key processes (production). The research tool was
a questionnaire consisting of open, semi-open and closed questions. On the basis of the
analysis of the answers from open and semi-open questions, some groups of answers were
created (this concerned mainly the indication of the benefits from the implementation of
specific improvement instruments). Some of the questions also made it possible to assess
research feature in the form of a rank (from the least important to the most important / from
useless to the most useful, etc.). Parallel, a direct interview was conducted with persons on
managerial positions, in which the improvement activities undertaken within the field of
production were analyzed over four years. On the basis of company's data from the selected
research period there was also analyzed the level of selected indicators (production
readiness of machines, their efficiency and production involvement). This made it possible
to identify specific measurable benefits in the area of production.
First of all, the knowledge of the respondents regarding the methods and techniques of
improvement of processes used in the surveyed enterprise was assessed. Then, the
respondents were asked to indicate which of these instruments are used by them in practice
(Fig. 1).

Fig. 1. Improvement instruments used in practice by respondents in a selected company.

The results of the study confirm that, from among many available methods in the
process of improving the processing system, in practice, two are mainly used, i.e.: Kaizen
and 5S. Only 5% of respondents (2 production employees) stated that they did not use any
improvement instruments.
According to Grajewski’s research on the use of tools for improving processes [7] there
is shown that in many cases the methods are misused or have a low level of suitability.
Therefore, it was reasonable to test the level of suitability of the methods used in the
research entity in the respondents' opinion. Due to the experience and practical knowledge
of the respondents participating in the study, their assessment of the level of usefulness of
methods and improvement tools is correct in substance. The results of the study on
determining the level of suitability of selected improvement instruments in processing
processes are presented in Table 1.
Analyzing the results from Table 1, the surveyed employees consider the 5S method as
the most useful improvement technique for the company. As many as 45% of respondents
awarded "7" in this case. In turn, 47% of respondents consider the Kaizen technique (score
6) to be important in this respect. On the other hand, 35% of respondents considered the
FMEA method (assessment 5) to be helpful in improving their activities. In the case of the
analyzed method, the obtained result proved that despite the using of this tool in practice by
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only one person, other employees had knowledge about it. Although they did not use this
method, they participated in the development of relevant data, which was a key source of
information for FMEA process analysis. The decisions that were made on the basis of
FMEA were disseminated among the employees of the processing area, which was
reflected in the research results.
Table 1. Assessment of the usefulness of improvement tools [% of respondents].

Improvement tools

Assessment
(Grade 1 - unhelpful tool / method of improvement,
assessment 7 - improvement tool useful in the highest
degree)
1

2

3

4

5

6

7

Kaizen

0

0

5

5

20

47

23

5S

7

4

4

7

13

20

45

FMEA

0

7

15

25

35

13

5

PDCA

0

7

18

33

22

15

5

ABCD

18

20

33

12

5

5

7

Ishikawa Diagram

30

40

15

10

0

0

5

Pareto Diagram

45

22

10

8

5

0

10

The analysis of the remaining results of the study shows that the respondents positively
assess the effectiveness of tools and techniques used in the enterprise. As many as 80% of
employees believe that information received using selected methods or techniques were
helpful by identifying and improving those areas that should be subjected to improvement
processes. In the examined case, the area that needed changes the most over the period (i.e.
four years), was the area of production including such elements as: the technology used,
machines, equipment and technical equipment. Therefore, the company invested financial
resources in the modernization and extension of the machine park. As a result of the actions
taken, there were eliminated some of the reasons that were responsible for the quality
deficiencies of the finished product resulting from the use of outdated production
technology. The largest amount of financial capital was invested in machinery and technical
equipment, which resulted in not only improving the quality of the production process
itself, but also the finished product. Currently, the company has one of the latest
technological lines for the production of bearings. Confirmation of the legitimacy of
introducing improvement actions was reflected in the growth of indicators, i.e.: production
readiness of machines (machines installed / machines owned * 100%), machines’ efficiency
(active machines on the largest change / machines owned * 100%) and production
commitment (active machines on the largest change / machines installed * 100%). The
indicators’ increase is the preferred situation. The analysis of collected data allows to state
that the indicator of production readiness of machines and devices remains constant, i.e.
100%. Index of machine and equipment efficiency from 68.84%, in 2014 increased to the
level of 92.68% in 2017. The index of production engagement of machines and devices
oscillated in similar limits as the index of machines and devices efficiency. The machine
and equipment efficiency index improved as a result of the modernization of the machine
park. It is also important to increase the skills of employees in the field of management and
control of machines and devices. The above means that improvement actions have had
a positive effect
Undoubtedly, every enterprise striving to improve its operations and to match more
completly to the market needs should undergo a detailed analysis of the benefits resulting
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from the introduction of improvement actions using appropriate instruments. Therefore, the
issue was analyzed in the next stage of the study (Table 2).
Table 2. Benefits from the implementation of improvement tools [% of respondents].

Advantages
Improving efficiency and
modernization of the
production process
Increased demand for
offered products
Improvement of quality,
including work safety
Improving the control of
the production process
Increased competence and
responsibility of
employees
Increased competitiveness
of products
Organization of
documentation

Assessment
(Grade 1 - no benefits, grade 7 - the occurrence of a
given benefit to a very appreciable extent)
1

2

3

4

5

6

7

10

17

33

20

13

7

0

40

23

25

7

5

0

0

25

46

13

5

8

0

3

5

0

5

8

17

25

40

5

3

7

10

10

38

27

10

11

17

32

15

10

5

5

0

0

18

32

20

25

The analysis of the results contained in Table 2, allows to conclude that the benefits that
result from the implementation of improvement tools and techniques, the respondents
mainly consider improving the control of the production process. As many as 40% of
respondents chose the indicator "7" in this case. Undoubtedly, streamlining the control of
the production process is essential in a properly operating company. Wrongly, the
respondents assess very high the benefits of increasing the demand for offered products.
The least important factor was indicated by 46% of respondents. Increasing demand means
the necessity to increase production and increase profits for the company. 33% of the
respondents rated increasing the efficiency and modernization of the production process on
3 on a seven-point scale. This is partially explained by the recently introduced
technological changes in the surveyed enterprise. However, improving the efficiency of
processes should be continuous, therefore emphasis should be placed on the greater
involvement of employees in this area. Respondents paid little attention to improving work
safety, by this indicator "2" was marked by 46% of respondents.

Summary
The selection of appropriate methods and tools is of fundamental importance in the
improvement process. They are used to collect and process information, supervise
processes, detect errors and defects, finally allowing to check the effectiveness of decisions
made. They are therefore necessary for the proper functioning of the enterprise.
The research (case study) concerned the production system of a selected company in the
metallurgical industry. It is obvious that each entity should have its own set of improvement
tools. However, the results obtained allowed to draw specific conclusions and shed light on
further research directions. The presented methodology can be successfully applied in other
production units. It would be reasonable to extend this type of research to a larger group of
entities in a given industry. Perhaps it would be possible to create a model for the selection
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of specific methods / tools, also in the context of specific benefits from application of them,
which would be dedicated to enterprises in a given industry. The obtained results of the
research allowed to determine which of the tools are the most popular in the studied
enterprise and at the same time which and to what extent they allow to achieve specific
benefits. The analysis of the respondents' answers also showed that the improvement tools
used do not always allow achieving the assumed benefits (they are not always useful or do
not correspond to the expected benefits).
The results are presented as a whole for the research sample. For a more in-depth
analysis, it should be presented in a breakdown into groups of employees (production and
their superiors). For example, production workers evaluated different methods, whereas
they actually used only 2 (5S and Kaizen), while their superiors used much more
improvement methods at work which was combined with the specificity of their work analysis and evaluation of processes, etc. Unfortunately, the volumetric framework of this
study does not allow to present such a detailed analysis.
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