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PREFACE

In October 2005, the 1* International Conference Mechatronic Systems and Materials (MSM) was
held in Vilnius, Lithuania. The successful first conference developed into the annual scientific event.
Vilnius Gediminas Technical University, Kaunas University of Technology, Opole University of
Technology and Bialystok Technical University are the organizers and hosts of the MSM conferences
arranged in a different city each year:

e 2005, Vilnius, Lithuania, 1™
e 2006, Cracow, Poland, (2™);
e 2007, Kaunas, Lithuania, (3"; /
e 2008, Bialystok, Poland, (4™,
e 2009, Vilnius, Lihuania, (5",
e 2010, Opole, Poland, 6™;
e 2011, Kaunas, Lithuania, (7“’).
AIM OF THE CONFERENCE

The aim of the conference is to provide an opportunity to share information and facilitate co-operation
in mechatronics and new materials and dissemination of current research results in this
multidisciplinary field.

CONFERENCE VENUE
City of Kaunas

MSM 2011 is organized in Kaunas. Kaunas with nearly 350 000 inhabitants is one of the most
significant cities of Lithuania. It is not only a city of old traditions, but also large centre of business
and industry. It can also claim to be a city of young people with over 39,000 students studying at 5
state universities. Hundreds of years of cultural heritage are preserved in the historical and
architectural monuments, muscums, theatres, art galleries and churches of Kaunas.

Kaunas University of Technology

Kaunas University of Technology is the largest technological University in the Baltic States. The
University shares the best traditions of classical Universities, offering almost all fields of technological
studies and research. The Social and Physical Sciences are being particularly emphasized at the H
University, as a modern University graduate is expected to bear much more beyond the knowledge of i
his profession. Meanwhile the studies and research in the fields of Humanities and Biomedicine, as o
well as in the interdisciplinary fields, recently have been very successfully launched. New study
programmes in Mechatronics, Sport Engineering, Musical Engineering, and Biomedical Engineering
appeared to be very popular among the students.

ABOUT MSM 2011

The Program Committee of MSM 2011 has accepted 146 papers by authors coming from 15 countries.
We would like to express our gratitude to the Scientific Editorial Committee members and reviewers
for discussing and reviewing the papers, as well as for their contribution to the quality and success of
the Conference.

Selected papers will be proposed for publication in a special issues of the International Journals:
“Journal of Vibroengineering”, “Elektronika ir elektrotechnika (Electronics and Electrical
Engineering)”, “Mechanika” and in other scientific journals of the Kaunas University of Technology.

Pre_sentations will be discussed in the following sections:
i Mechatronic Systems;
1. Materials (properties, modeling, manufacturing and processing);
ut.  Education in the Fields of Mechatronic and Material Science.
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Design alarm processing techniques and tools for on-line monitoring of mechatroni
systems
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The composition of mechatronic systems of traditional mechanical and electrical components

discussed, however the application of "smart" devices with incorporation of sensors, actuators, :
computer control systems are investigated for the industrial .applications. The integration
mechanical systems and microelectronics opens many new possibilities for process design
automatic functions in industrial electronics. After analysis the mutual interrelations between

design of the mechanical system and application of sufficient digital electronic system the differ
ways of integration within mechatronic systems and the resulting properties are described.

The information processing organisation in multi level, ranging from low level control thron
supervision to general process management. The example of intelligent control system application
described. ‘

Mechatronic systems are typically composed of traditional mechanical and electri
components, but are referred to as "smart" devices or systems because of the incorporation of sens
actuators, and computer control systems. Over the years, the term "mechatronics" has come to mx
the integrated methodology for designing products that exhibit fast, precise performance.

Mechatronics is an emerging field of engineering that integrates electrical engineeri
mechanical engineering, computer science, control engineering and information technology.
layman's terms, mechatronics combines these areas of engineering to allow the design, developm
and application of "smart devices" in an integrated, cross-disciplinary manner. The mechatror
concept establishes basic principles for a contemporary engineering design methodology. In t
methodology, engineering products and processes have components that require manipulation ¢
control of dynamic (moving) constructions to the required high degree of accuracy. Also, the des:
process requires integrating enabling technologies such as information technology and cont
engineering. A key factor for the design process involves integrating modern microelectronics and
engineering of software into mechanical and electromechanical systems.

Mechatronics is a synergistic approach to the integrated and optimal design of a mechani
system and its embedded control system, where solutions are sought that cross the borders of -
different domains. Mechatronics has a great impact in many industrial activities. It is a systet
approach to the integration of information technology in all kinds of mechanical systems. The imp.
ranges from consumer goods to high-precision production machines, robots and automobiles. T
value of the ‘electronics’ in a higher-end car (motor management, safety systems like air bags a
electronic stability control, and a little bit further ahead, the automated highway) is already higher tk
those of the classical mechanical components. This will hold for many more products that traditiona
had mainly mechanical components (Figure 1), [K.Craig].

The need for mechatronics will continue to expand as the global demand for cost-effecti
product design and manufacturing accelerates, The ongoing “virtualization” of the mechanil
elements of design will demand that computer-based modeling, simulation, and control remain deeg
ingrained in the life-cycle management of mechatronic systems. This increasing reliance
information driven technology, or “infomatics,” will drive the need for multidisciplinary technolog
and technicians. It will only be a matter of time before industry, frustrated by the “silo” mentality
traditional boundaries, will begin to seek out this multi-talented employee. The efficiencies gained w

justify a competitive wage in return for a more functional and knowledgeable employee.

In the area of mobile applications, the drive toward mechatronic design principles based
open international standards will continue to mature. This is a very cost-competitive, end-user driv
market sector with extremely short time-to-market windows.

. The concept of a next generation alarm processing algorithm augmented with cont
decisions and recommendations was presented and discussed in this paper. The addition of decisio
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making and action-taking modules or agents is significant for future alarm processing tools. This is the
case since the enabling of automatic and autonomous controls for non-critical events offer the
potential to improve power system response. It is important to carefully choose the allowable control
actions and to guarantee that any automatic controls do not jeopardize the stability of the system.
Considerations of retaining fully enabled power marketing are also an issue to be considered in control
system design.
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Fig. 1. Modern multidisciplinary engineering system: a mechatronic system

Successful mechatronics design can lead to products that are extremely attractive to the
consumer in terms of quality and cost effectiveness. Conversely, products designed in the more
traditional sequential manner do not possess optimum design capabilities and lack consumer appeal. A
major factor in the development of an intelligent and flexible mechatronic system is the concurrent use
of automated diagnostic systems using sensors to handle machinery-maintenance and process-control
operations. Sensor-fused intelligent control systems can be used to evaluate and control the
manufacturing process, and to provide a link to basic design. Increasing demands on the productivity
of machine tools and their growing technological complexity call for improved methods in future
product development processes. Mechatronics is also influenced by intelligent devices for the online
and real-time monitoring, which includes diagnosis and control of processes.

Alarm systems are important in safe operations of NPPs. In order to handle alarm avalanches,
alarm processing is necessary to reduce the number of alarms. It is found that showing causal and
important alarms separately during the plant transients helps the operators to mitigate the transients.
The alarm cause tracking function, which shows active causes of a specific alarm, is also helpful to the
operators. Also, links to the ARPs with active cause highlighting in these alarm systems help to reduce
operator response time. For alarm presentation matters, it is important that the systems should provide
alarm presentation formats in ways familiar to the operators. Alarm pattern recognition capabilities,
which the operators have acquired through their operation with conventional alarm systems, should be
supported also in a new computerized alarm system design.
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