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Abstract

Globalization and strong competition in the market cause that enterprises have to achieve competition
advantage. They try to offer products with higher quality, with lower price or with higher level of service.
Therefore, a strong pressure to improve an efficiency of processes is observed, which demands permanent
and systematic monitoring and control of a level of the process efficiency. In the paper the method of
measurement efficiency of metalworking processes is proposed. It relies on analysis of specially made a set
of indicators which assess the most significant aspects of the metalworking processes. This method helps to
monitor and control of metalworking processes efficiency through analyzing target and actual value of
indicators and comparison them. Based on this method it is possible to achieve the planned level of
metalworking process efficiency in planned time, what guarantees effectively process improvement.
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1. INTRODUCTION

As an effect of globalization is very strong competition in the market. Metallurgical enterprises have to achieve
a competition advantage to survive and develop through offer higher quality products, lower prices or higher
level of service in compare to competition. In practice this means that management should be transformed in
a flexible and highly adaptive system in which make changes, measurement of performance, speed, noticing
and correcting errors, reduce costs and deadlines become significant. The key elements of enterprise
management are: customers, innovation management, knowledge and competence. Enterprises use many
simulation methods in production [7], [10] and different methods to assessment production and apply
innovations [1], [3], [5], [11], [12], [8]. Modern companies focus their mind on processes as well. Continuous
improvement of all realized processes in the organization is now necessary. One of the most important tasks
of contemporary enterprise is to streamline processes and rapid response to emerging opportunities and
threats generated by the turbulent environment. Therefore, it is observed a strong pressure to improve of
metalworking processes. The enterprises need a measurement system which helps them to assess the
efficiency of processes.

Nowadays Business Process Management (BPM) is very often used in enterprises and is defined as the
activity of optimizing the structure of the organization components due to their impact on the value creation of
the final effect of separate processes. Process approach stems from the need to seek new sources of growth
in the efficiency of the company. It is expected very high adaptability of enterprises through rapid adaptation
of processes to the expectations of individual customers [15]. Enterprises constantly try to increase its
operating efficiency and optimize the use of resources [9]. Dynamically developing the Performance
Management (PM) concept that focuses on providing workers about necessary information for the effective
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performance of their duties. It covers areas related to planning, measurement and evaluation of the
effectiveness of the organization. The main purpose of Performance Management is the integration of all
financial and operational data, ensuring their quality, reliability and availability. PM aspires to maximize
participation of elements within the organization that add value and minimize the share of inefficient operations
[14], [13].

In the paper the method of measurement efficiency of metalworking processes is proposed. It relies on analysis
of specially made a set of indicators which assess the most significant aspects of the metalworking processes.
This method helps to monitor and control of metalworking processes efficiency through analyzing target and
actual value of indicators and comparison them. Based on this method it is possible to achieve the planned
level of metalworking processes efficiency in planned time, what allows effectively process improvement.

2. THE SYSTEM OF MONITORING AND CONTROL OF METALWORKING PROCESS EFFICIENCY

According to the 1SO 9000:2000 standard, efficiency is “the relation between results achieved (outputs) and
resources used (inputs)”. The efficiency of a process means to achieve more or getting better results (outputs)
with the same or fewer resources (inputs) [17].

Effective monitoring and control the efficiency of metallurgical processes should be based on well-prepared a
measurement system. The company must carefully analyze the current course of the implementation of the
processes and determine what changes to improve efficiency and what they are expected to apply. There is
the basis to develop a measurement system of the efficiency improvement of metallurgical processes.

The paper presents a new solution which is based on the concept of the Performance Management and
includes elements of the philosophy of the Balanced Scorecard. It is a system for monitoring and control the
efficiency of metallurgical processes, which consists of two closely related components. The first part is
developing a system for measuring the effectiveness of metallurgical processes and the second part follows
the actual monitoring and control efficiency level. By comparing the level of achievement of the targets values
of planned measures, it is possible to increase the efficiency of processes at the planned level at a specified
time.

The main result of the study is a proposal of the procedure, which allows an efficiency of metallurgical
processes effective to be monitored and controlled. It consists of seven stages, which are shown in Fig. 1.

The goals of an efficiency improvement of metallurgical processes based on a details analysis of the flow of
processes are determined in the first stage. The authors suggest analyzing a few perspectives, as follows:

- financial perspective,

- customer perspective,

- process organization perspective,

- length and growth perspective,

- environmental protection perspective [3], [4],

- safety, ergonomics and health of workers perspective.
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Fig. 1 Stages of the monitoring and control of the efficiency of metallurgical processes

1872



JEV . v o
ME 1AL

2014 May 21° - 23" 2014, Brno, Czech Republic, EU

According to the authors, a set of perspectives selected in this way allows the significant objectives for the
various metallurgical processes to be identified. Then, based on specific objectives measures are developed
(second stage), on the basis of which it will be possible to determine of the level of their implementation.

In the third stage current values of individual measures, which are the basis for determining the target values
(fourth stage) are calculated. The target values are the expectations for the development of the individual
measures. They should be identified very carefully, because this step can determine the success or failure of
the proposed solution in many cases. It is not beneficial to plan too exorbitant values, nor too low. The values
impossible to reach may play an unmotivating role. Unambitious establish a target value may, however, causes
the achievement of the objectives will run at a much slower or not the company will use to its full potential.

The first four stages are included in the phase of preparing the effectiveness measurement system of
metallurgical processes. The next three stages belong to the phase of an efficiency monitor and control of
metallurgical processes.

The fifth step involves comparing the actual values with the target values. On this basis, the level of
achievement of the objectives are assessed (sixth stage) which was identified in the first stage. Each goal is
specified in the first stage must have a time limit for completion of targets values, on the basis of which its
realization is measured. This time limit determines the dynamics of achieving targets values and that on this
basis shall assess whether the implementation of the objectives is consistent with the expected dynamics or
not.

If the level of the objective is too low, the reasons for this state of affairs should be examined and plan of
corrective actions that would have changed. Stage seven is very important in the prevailing conditions,
because of the changes in the environment occur so quickly that very often revise and update existing plans
is needed.

3. MEASUREMENT OF METALWORKING PROCESS EFFICIENCY

In the second stage of the present procedure measures for the planned objectives are determined. Examples
of the most commonly used measures are presented in Table 1.

The measures presented in the Table 1 were determined based on the most common areas of evaluation of

metallurgical processes such as [13]:

- quality of manufactured elements of products (improvement quality of manufactured elements, defects
reduction, correction costs reduction, quantity of complaints reduction, etc.),

- costs (elimination the redundant processes, improvement of workers’ productivity, etc.),

- timeliness (shorten time of anticipation, shorten time unplanned stoppages, etc.),

- assets utilization (high supply reduction, overproduction reduction, during production loss reduction,
etc.) - (see [16], [6]).

At this stage, it should be remembered that the analysis cannot last too long, so the most important measures
that will be monitored and controlled should be chosen. Also important is the frequency of the checks. Each
measure should have a specific frequency control, for example, every month, every week, every day, every
two hours, etc.
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Table 1 Proposed example of indicators for assessment of metalworking processes [13]

Area of Goal Indicator
assessment
Quality Reduction in defects | Quantity elements manufactured correctly (without
defects and rejections) / total orders

Quality Improvement quality | Quantity of measurement of finished products / total
of manufactured finished products
elements

Costs Improvement of Quantity of manufactured elements on the one
workers performance | workstation / quantity of man-hours
productivity

Timeliness Shorten time Time of unplanned stoppages / Total working time
unplanned
stoppages

Assets utilization High supply Inventory turnover of supply
reduction

Assets utilization

Increase NCN
machine utilization

Capacity utilization NCN machine

CONCLUSIONS

The presented system of efficiency monitoring and control of metallurgical processes includes the procedure
which consists of two phases. The first phase is developed the measurement system, and the second phase
is monitored and controlled level of organizational goals to improve the efficiency of metallurgical processes.

Properly identified goals and selected measures of the level of their implementation contribute to the
systematic monitoring and control of enterprise effectiveness of the metallurgical processes. The proposed
procedure thus allows for an effective improvement in the efficiency of metallurgical processes in a strictly

SC

heduled time.

REFERENCES

BESTA, P., SAMOLEJOVA, A., JANOVSKA, K., LAMPA, M., LENORT, R. Evaluation of Benefits Resulting From
Innovation of Input Raw Materials Dosing Process in Sintering. Metalurgija, October-December 2012, vol. 51, no.
4, pp. 457-460. ISSN 0543-5846.
BURCHART-KOROL, D. Life Cycle Assessment of Steel Production in Poland. A Case Study, Journal of Cleaner
Production, 2013, vol. 54, pp. 235-243.
BURCHART-KOROL, D. Sustainability and Eco-Efficiency Assessment of Biomass use in Steelmaking. In METAL
2013: International Conference on Metallurgy and Materials, Ostrava: TANGER Ltd, 2013, pp. 1740-1747.

JASIULEWICZ-KACZMAREK, M., DROZYNER, P. The Role of Maintenance in Reducing the Negative Impact of
a Business on the Environment, Sustainability Appraisal: Quantitative Methods and Mathematical Techniques for
Environmental Performance Evaluation, EcoProduction, Springer-Verlag Berlin Heidelberg, 2013, pp. 142 - 166.
JANOVSKA, K., VILAMOVA, S., BESTA, P., SAMOLEJOVA, A., SVECOVA, E., VOZNAKOVA, I. Analysis of
energy demandingness of metallurgical production , METALURGIJA, vol. 51, no. 2., 2012, pp. 277-280, ISSN

(1]

(2]

(3]

[4]

(5]

0543-5846.

1874




JEV . v o
ME 1AL

2014 May 21° - 23" 2014, Brno, Czech Republic, EU

(6]

[7]

(8]

(9]

[10]

(1]

[12]

(13]

(14]

[15]

[16]
(17]

JURSOVA, S. Metallurgical Waste and Possibilities of Its Processing. In Metal 2010: 19th International
Conference on Metallurgy and Materials, Ostrava: Tanger, 2010, pp. 115-120, ISBN 978-80-87294-17-8.

KRAMARZ, M., KRAMARZ, W. Simulation modelling of complex distribution systems, Procedia Social and
Behavioral Management, vol. 20/ 2011, pp. 283-291.

KRECHOVSKA, M. Impact of Sustainable Development on the Financial Management of Czech Enterprises. In
Advances in Accounting, Auditing and Risk Management. Athens: WSEAS Press, 2013, pp.101-107. ISBN 978-1-
61804-192-0.

LENORT, R., STAS, D., SAMOLEJOVA, A. Capacity Planning in Operations Producing Heavy Plate Cut Shapes.
Metalurgija, July-September 2009, vol. 48, no. 3, pp. 209-211. ISSN 0543-5846.

MALINDZAK, D., STRAKA, M., HELO, P., TAKALA, J. The methodology for the logistics system simulation model
design. Metalurgija. vol. 49, no. 4, 2010, pp. 348-352. ISSN 1334-2576.

ROSOVA, A. Sustava ukazovatelov distribugnej logistiky, logistiky dopravy a materialového toku ako jeden z
nastrojov controllingu v logistike podniku. Acta Montanistica Slovaca, vol. 15, spec. no. 1, 2010, pp. 67-72. ISSN
1335-1788. Available from: http://actamont.tuke.sk/pdf/2010/s1/11rosova.pdf.

SAMOLEJOVA, A., LENORT, R., LAMPA, M. Specifics of Metallurgical Industry for Implementation of Lean
Principles. Metalurgija, July-September 2012, vol. 51, no. 3, pp. 373-376. ISSN 0543-5846.

SANIUK, A., CAGANOVA, D., CAMBAL, M. Performance Management in metalworking processes as a source of
sustainable development. In METAL 2013: 22nd International Conference on Metallurgy and Materials, Ostrava:
TANGER, 2013.

SUMINSKI, M. Performance Management to nie tylko rozwigzania informatyczne. Controlling i Rachunkowo$é
Zarzgdcza, Vol. 154, No. 7, Infor Ekspert, 2012, pp. 27-32.

SWIERK, J. Mapa strategii i strategiczna karta wynikéw w planowaniu dziatan przedsiebiorstwa. Wydawnictwo
Uniwersytetu Marii Curie-Sktodowskiej, Lublin 2009, pp. 94-98.

TOFFLER, A. Trzecia fala. PWN, Warszawa. 1997.
ISO 9000, 9001 and 9004. Plain English definitions, http://www.praxiom.com, 07.04.2013.

1875



