Study Program: Mechatronics, Doctoral Academic Studies

Course Title: Physical Phenomena in Mechatronics

Instructor(s): Milentije D. Lukovié¢

Course Status: Elective

ECTS Credits: 10

Prerequisites: None

Course Objective

Acquisition of new knowledge in the field of material contact phenomena, with particular emphasis
on fundamental friction processes, dynamic laws governing the relative motion of bodies, applied
optics, and software tools for modeling physical phenomena.

Learning Outcomes

Students will be qualified to perform calculations and apply theoretical and practical knowledge in
research related to material friction, body motion dynamics, mechatronic devices with LED diodes,
and software tools for analytical computation. They will also develop competencies for conducting
experimental and research work in laboratory conditions.

Course Content

Theoretical Instruction

= Understanding friction phenomena between contact surfaces of components made of different
materials. Calculation of static and dynamic friction coefficients and determination of their
dependence on various parameters such as temperature, material structure, and pressure.

= Dynamic analysis of translational and rotational motion of a rigid body — Steiner’s theorem,
dynamic equations of motion, laws of conservation of energy and angular momentum in
dynamic systems.

= Basic concepts of geometrical and wave optics. Properties and sources of light radiation. LED
diodes: simulation and optimization of radiation at different wavelengths.

= Computational modeling of physical phenomena, tomographic methods, analysis, processing,
and simulation using advanced software tools such as Mathematica, Origin, and MatLab.

Practical Instruction

Preparation of students for independent research of scientific literature and journals in the fields of
surface interaction between different materials, dynamic motion analysis, applied optics, and
computational simulations in physics. Research work includes continuous review of current scientific
literature, design and implementation of experiments, data processing, and writing of a scientific
paper within the scope of the doctoral dissertation topic.
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Number of Contact Hours per Week: 7 | Lectures: 5 | Practical Classes: 2

Teaching Methods
Interactive lectures, consultations, study and research activities.

Assessment (maximum 100 points)
Seminar paper (written and defended): 50 Oral examination: 50
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