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scope of activities:

The main areas of activity of the Machine Tools Division are scientific research
conducted with the use of modal analysis. Modal analysis is an analysis of dynamic
properties of mechanical objects. As a result a modal model is obtained in the form of
free vibration frequencies, amplitudes and damping coefficients. Modal analysis is
divided into 3 basic types: theoretical modal analysis, experimental modal analysis,
and operational modal analysis. The theoretical modal analysis is carried out based
on a 3D structural model. It is used most often at the design stage. The experimental
modal analysis is carried out by means of an identification experiment, which consists
in exciting the vibrations of the object with simultaneous measurement of the exciting
force and the response of the system. On the other hand, the operational analysis is
performed during the actual work of the machine or device with the simultaneous
measurement of the system's response to the actual inputs.

present activities:

Currently, the scientific activity of Machine Tools Division is focused on research on
the influence of doping polymer concrete with rubber granules on the dynamic and
mechanical properties of the composition and the possibility of using this modern
engineering material in the construction of machine tools. A hybrid solution is
proposed (a combination of cast iron and polymer concrete), which will allow the use
of the advantages of both construction materials. Both simulation and experimental
studies are carried out.

The use of a polymer concrete filling in deep hole boring bar tools is also considered.
Theoretical and experimental research is also conducted for this purpose.

Another conducted research is the determination of the dynamic properties of the
SOH-10 internal cylindrical grinding machine, which is the equipment of the Institute
of Machine Tools and Production Engineering. It is also here that simulation and
operational tests are planned.

future activities:

Research on the wide application of polymer concrete in the field of machine tool construction and tools for machining.

Development of an oscillation-assisted grinding method for the basic types of grinding.

The portfolio of research groups was created as part of the Programme "STER" — Internationalisation of doctoral schools” as part
of the realization of the project “Curriculum for advanced doctoral education & taining — CADET Academy of Lodz University of Technology”.
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e Pawlowski W., Kaczmarek L., Louda P. Theoretical and experimental modal analysis of the cylinder unit filled with
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e Kepczak N., Pawtowski W., Kaczmarek L. Cast Iron and Mineral Cast Applied for Machine Tool Bed — Dynamic
Behavior Analysis, Archives of Metallurgy and Materials, 2015, Volume 60, Issue 2A, pp. 1023-1029
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list of internship proposal in this research team:
e conduct the research of dynamic properties of internal cylindrical grinding machine (theoretical and experimental
analysis);

e conduct the research of dynamic properties of hybrid machine tools body (theoretical and experimental analysis).

The portfolio of research groups was created as part of the Programme "STER" — Internationalisation of doctoral schools” as part
of the realization of the project “Curriculum for advanced doctoral education & taining — CADET Academy of Lodz University of Technology”.



