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About the Department

The Department of Mechatronics and Applied Mechanics was established owing to the long term experience
and scientific achievements of the Department staff members who conduct research in the complementary
fields related to design, modeling and simulation of complex mechatronic systems.

The strategic goal of the Department are activities aimed at the development of innovations in the economy
of the Middle Pomerania Region and Pomerania Euroregion, which are based on environmentally friendly
modern technologies and advanced mechatronic systems, including renewable energy systems.

Teaching

The Department’s teaching work comprises the area of technological sciences. This area corresponds to
the following disciplines: construction and operation of machines, electrical engineering, electronics,
information science, robotics, and mechanical engineering.

Graduates of Mechatronics, educated at the Department, have the knowledge of mechanics, construction
and operation of machines, electronics, robotics, information science, and control systems. They are able to
integrate knowledge when designing, manufacturing, and operating products. Graduates are prepared to
work in interdisciplinary teams involved in solving problems related to: construction, manufacturing,
operation, maintenance and diagnostics of mechatronic systems as well as machines and devices in which
such systems are used.

The Department's staff provide education for three fields of study: Mechatronics, Biomedical Engineering,
and Transport (the last field of study in cooperation with the Department of Transport of the Faculty of
Mechanical Engineering). Within these fields of study, the Department of Mechatronics and Applied
Mechanics takes part in teaching of the following specializations:

- Medical apparatus and rehabilitation equipment

Students receive thorough theoretical and practical preparation in the field of medical information science,
medical electronics, biomechanics, robotics, biomanipulators as well as rehabilitation. Students also acquire
basic knowledge of medical propedeutics, medical technics, and the fundamentals of biomedical
engineering. Graduates possess the skills in the scope of operation and maintenance of medical apparatus
and computer systems and networks, used in medical centers.

- Monitoring and control systems

Students acquire the ability of computer-aided design, especially with the use of structured cabling,



installation and fitting out of intelligent buildings, measuring and diagnostic apparatus. Students gain the
ability of managing the operation of intelligent buildings with the use of management systems of building
functions. The graduates also possess knowledge in the scope of communicating, management, and
managing people in enterprises which specialize in design and manufacturing of systems, networks, and
equipment of devices for control engineering, robotics and drives as well as measuring and diagnostic
apparatus.

- Mechatronics and diagnostics of vehicles

The emphasis is put on the designing of onboard computer systems of vehicles along with monitoring,
control, and diagnostic systems. Students acquire the ability of managing the operation of diagnostic
devices of vehicle diagnostic stations and service stations. They gain the skills needed to use specialized
equipment for diagnostics, servicing, and programming of vehicles. Graduates also possess knowledge in
the scope of communicating, management, and managing people in enterprises which specialize in design,
manufacturing, and operation of mechanic vehicles.

- Biomedical engineering

Students acquire basic knowledge of medical information science, medical electronics, and biomechanical
engineering. This gives the graduates the abilities to use modern equipment as well as diagnostic and
therapeutic systems which are based on computer and electronic methods, techniques, and technologies.
Graduates can find employment in units which specialize in design and manufacture of modern diagnostic
and therapeutic equipment. Graduates can also work in hospitals and other medical centers where they are
prepared to cooperate with medical doctors with regard to the operation of diagnostic and therapeutic
systems and the integration, operation and maintenance of medical equipment.

- Logistics and freight forwarding

The program of this specialization meets the demands for the specialists in the field of transport, logistics,
and freight forwarding, who are needed on both domestic and foreign markets. Students acquire knowledge
in the field of modern transportation and transshipment technologies, domestic and foreign freight
forwarding, logistics management in urban areas and freight forwarding enterprises. They also acquire the
abilities to plan, design and examine the efficiency of logistic processes.

Scientific and research activity

The Department of Mechatronics and Applied Mechanics conducts scientific research in the
following disciplines:



- Mechatronics

- Biomedical engineering

- Construction and operation of machines
- Information science

- Electronics

- Robotics

- Electrical engineering

- Transport

- Mechanical engineering

These research activities include in particular the following topics:

- Research into the effectiveness of pneumatic vibro-isolation systems used to protect industrial and
construction machinery operators from vibrations.

- Analysis of vibroacoustic field in the closed and open area.

- Tribological analysis of mechatronic micromodules.

- Research on mechatronic control systems and operation systems in solar heating systems.

- Kinematics and dynamics of egzoskeletons in rehabilitation process.

- Optimization of the controlling of electromagnetic positioning device.

- Analysis of transport systems in urban areas with respect to sustainable development.

- Process models of technological innovation in enterprise.

- Vibration damping of mechatronic systems with the use of piezoelectric elements with impedance branch.

- Optimization of the shape of machine elements and construction elements made of metals or composites
in the conditions of low-cycle fatigue.

- Mathematical models of dynamic phenomena which occur during the interaction of high speed rail vehicles
with a track.

Research projects

1. Methods and procedures of selecting vibro-isolation properties of vibration reduction systems. Research
project financed by the National Science Centre, project identification number 242236.



2. Research on hybrid electromagnetic positioning device. Supervisor's research project financed by the
Ministry of Science and Higher Education, project number N N501 223137, duration: 2009-2011.

3. Optimization of the acoustic properties of a closed room considered in the low frequency range.
Supervisor’s research project financed by the Ministry of Science and Higher Education, project number N
N501 223637, duration: 2009-2010.

4. Research into the effectiveness of pneumatic vibro-isolation systems used to protect industrial and

construction machinery operators from vibrations. Research project financed by the Ministry of Science and
Higher Education, project number N N501 326135, duration: 2008-2010.

Laboratory for Solar Collectors

The Laboratory conducts research and scientific activity at the Faculty of Technology and Education since
2012.

The laboratory has specialized equipment which enables to perform testing of solar collectors according to
PN-EN 12975-2:2007. The laboratory has the following test stands:

- test stand for testing resistance to high temperature, internal and external thermal shock, and rain
penetration

- test stand for testing resistance on freeze
- test stand for testing resistance on negative and positive pressure and impact resistance
- test stand for testing basic parameters in natural radiation conditions

- test stand for testing basic parameters with the use of simulator of solar radiation intensity

Software
(the Faculty of Technology and Education,

the Department of Mechatronics and Applied Mechanics)

No. Software programme QuantityDescription
Matlab (student-use software) 45
e Simulink 45
e Control System toolbox 10
MATLAB is a high-level language and
e Fuzzy Logic Toolboox 10 interactive environment for algorithm
development, visualization and data
e Global Optimalization Toolbox 10 analysis, and numerical computation.
e Neural Network Toolbox MATLAB enables to reach a solution
10 faster than with the use of traditional
e Optimalization Toolbox 10 g:ogéir:r:ning languages, such as C/C++

e Partial Differential Equation Toolbox10



1. * SimDriveline 10 MATLAB can be used for a range of

applications:
e SimElectronoics 10 PP
e SimHydraulics 10
e signal processing,
e SimMechanics . gnarp .g
10 e image processing,
e SimPowerSystem 0 . teIeF:ommunlcatlon,
e design of control systems,
e SimScape 10 ¢ financial mathematics.
e Statistic Toolbox 10
e SymbolicMath Toolbox 10
5 COMSOL Multiphysics Floating Network30 COMSOL Multiphysics is a simulation
" Licence package used to solve systems of non-
linear partial differential equations with
3. COMSOL Single User Licence 1 the use of finite-element method in one,

two, or three dimensions.
SolidWorks is a software used for 3D
4.  SolidWorks 30 modeling. SolidWorks gives unlimited
design possibilities.
LabVIEW is an integrated development
environment  (IDE) from  National
Instruments used to create software for
measurement and control systems. The
programming language used in
5. LabVIEW ~ LabVIEW, also referred to as ‘G”, is a
dataflow programming language.
Execution is determined by the structure
of a graphical block diagram on which
the programmer connects different
function-nodes by drawing wires.
AnSyS is a world-leading software for
performing MES calculations . This
software enables to perform complex
simulations in virtually every branch of
science and industry. AnSyS consists of
a range of tools. This allows for optimal
selection of the required options to one’s
own needs.
Maple is a commercial computer algebra
system. It offers a wide range of
7. Maple 10 functions which help the user to analyze,
explore, visualize, and solve
mathematical problems.
Xcode is an integrated development
environment (IDE) of Apple Inc. used for
developing applications and other
8. Xcode ~ software for OS X. It allows for
programming in all main programming
models such as Carbon, Cocoa, and
Java.
Autodesk Inventor is a 3D mechanical
solid modeling  design  software
developed by Autodesk to create 3D
digital prototypes. This software enables

6. AnSyS



users to produce accurate 3D models to
9.  Autodesk Inventor 2015 100 aid in designing, visualizing and
simulating products before they are built.
Autodesk Inventor is used by engineers
who want to reduce design duration, put
better products on the market faster,
and maintain a competitive advantage.
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by spectroscopic ellipsometry. Journal of Applied Physics 114 (2013) — 043513.
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Structural phase transitions in ferroelectric crystals and thin films studied by VUV
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Gtowinski S., Krzyzynski T.: Modelling of the Ejection Process in a Symmetrical Flight.
Journal of Theoretical and Applied Mechanics, Vol. 51 (3), 2013, str. 775-785.

Maciejewski I., Method for Shaping the Dynamic Characteristics of Vibration Isolation
Systems, Solid State Phenomena Vol. 198 (2013), pp. 615-620.
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Pecolt S., Gltowinski S.: Modelowanie Sitownika Elektromagnetycznego, Logistyka,
3/2013, str. 907-914.
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Maciejewski I., Ocena oddziatywania drgan mechanicznych na operatorow maszyn
roboczych, Technika Transportu Szynowego 10 (2013), str. 3165-3173.
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obszarze zamknietym, a metoda elementéw skonczonych. Rozdziat w ksigzce:



Poliooptymalizacja i komputerowe wspomaganie projektowania. Tom XI, str.7-26.
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