ERASMUS COURSE
CATALOGUE
2020/2021 – SPRING SEMESTER

LIST OF CORE COURSES
The Faculty of Mechanical Engineering of Szent István University is currently
offering the below-listed core courses for the Spring semester of the
2020/2021 academic year. Additional courses may be announced before the
start of the semester, providing a wider range of courses to choose from.
Subjects from Bsc in Mechanical Engineering course
2nd semester subjects
4th semester subjects
6th semester subjects
SUBJECT CODE

TITLE OF
SUBJECT

SGMMAX12XXN Mathematics II.

SGMFFX07XXN Physics II.

SHORT DESCRIPTION

The goal of the course is to widen and
complement the material of Mathematics I in
preparation for Mathematics III. Students will be
introduced to the basics of differential
equations, eg. some elementary methods of
solving equations, direction fields, some of their
applications and the Laplace transform. The
study of infinite series will include tests for
convergence of the various types of series,
leading to power series and Taylor series. By
introducing differentiation of functions of
several variables, students will also learn about
parametric curves, polar coordinates and their
applications to calculus.
Physics II. The aim of the subject is to base the
subjects on the basis of the natural science
approach. The subject describes the basics and
applications of geometric and physical optics.
Application centrally describes the
electrodynamics chapters. The atomic physics
section describes the basic laws of quantum
mechanics and nuclear physics. The physics of
quantum and semiconductor devices is mainly
described through applications.
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SGMAVX01XXN Fluid Mechanics Properties of fluids, description of flows. The
theory of continuity, different motion equations
of inviscid fluids, like Bernoulli?s equation,
momentum equation. Laminar and turbulent
flows, boundary layers, hydraulics etc. Viscous
fluid motion in fans pumps and ducts. Flow of
compressible fluids. Fluid mechanical
measurements and measurement devices and
techniques.
The aims of this subject are to assist students in
3
SGMIFX28XXN Informatics II
founding their programming skills and to
introduce application of numerical methods of
mathematics. Topics include algorithms,
program languages, compliers-interpreters,
syntax, data types, coding, controlling. Programs
are written not only for basic algorithms but for
several numerical methods like finding roots,
fitting functions, integration, solving differential
equations and finding eigenvalues and
eigenvectors of matrixes. The numerical
methods are demonstrated in spreadsheets as
well.
The subject includes the basic concepts and
3
SGMKOR009BN Mathematical
results
of
probability
theory
which
are
Statistics
necessary for studying statistical inferences, as
well as some useful statistical methods applied
in different fields of industry and agriculture.
Main topics: Probability fields; random
variables; expectation, variance and standard
deviation; particular probability distributions;
random vectors; limit theorems; statistical
sample; point and interval estimations;
parametric and nonparametric hypothesis tests.
Correlation
SGMAGX01XXN
Electrotechnics Basic concepts and definitions: Atoms and
3
electricity, electric power, power and energy,
resistance. Ohm's law, Kirchoff's laws. Magnetic
Field, Magnetic Field Properties, Magnetic Circle
Laws, Magnetic Induction Laws. Single and
alternating current, alternating circuit phase and
power, alternating current vector
representation, inductive reactance, capacitance
reactance; Combination of inductance, capacity
and resistance; Phase factor correction. Threephase circuits. Transformers and electric
motors: DC motors and generators; Alternating
current motors and generators, single-phase
motors; Recording of motor characteristics by
measuring; Motor protection and control.
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SGMJHX11XXN

Practical Course
for Learning
Material and
Machinery

SGMGCX09XXN

Labour Safety

SGMMCX07XXN

Strength of
Materials

SGMGSX16XXN

Machine
Elements II.

SGMETX02XXN

Basics of
Energetics

Man and machine, machine and environment.
Classification of machines. Basic machine
elements. Materials of machines. Mechanical
basic concepts. Traction, work, performance.
Hydrostatic, hydrodynamic, flowmeter
machines. Thermodynamic basics. Burn. Engines
with internal combustion. Electrotechnical bases
and electrical machines. Electronics. Structure of
machines and vehicles. Natural resources.
Energy management, environmental protection.
Ergonomics. Standardization
Aim, subject, and basic terminology of
occupational protection. Control and
supervisory system of occupational protection.
Tasks of the employer and the employee.
Personal issues of work activity. Procedure in
the case of personal harm. Characterization and
requirements of the main types of hazard,
possibility of their preventions. Safety
requirements of the work equipments, work
processes and technology. Radiation protection.
Fire protection.
Purpose of this subject is the examination of
solids behaviour based on empirical strength of
materials and practicing engineering mechanics.
After the concept and demonstration of state of
stress and presenting of failure theories it
discusses combined loadings. It deals with
computing strains and strength of beam with a
few special shape and cross-sections.
The course provides basic knowledge on
designing elements of machines. Based on
preliminary studies in the field of basic
engineering subjects, the main objective is to
develop in the mechanical engineering student
the ability to analyse operational principles of
different machine elements with special
emphasis on their design using simple
mechanical models and formulas. The basic
topics of Machine Elements II. course are: design
and calculation of bearing systems, belt power
transmission (flat belts and V-belts), spur gears,
gearboxes.
In the framework of the subject, essentially the
technical knowledge connected with the energy
production and the energy supply is treated and
the fundamentals can be acquired. As the first
theme, the students learn the basic concepts of
the energy production and supply as well as the
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SGMFFX15XXN

SGMJHX38XXN

SGMKLX13XXN

dominant energy sorts and carriers. The
primary and the secondary energy carriers and
their roles are treated separately; the energy
converters, the power engineering units
(systems operated by mechanical or thermal
power) and the electric drives connected with
the topic (chiefly in terms of mechanics) can be
learned. In connection with the energy use, the
heating modes, the constructional units of the
power-station systems, the fuel dressing plants,
the energy converters, the thermal-electric
systems, the heat exchangers and the boilers are
treated. Chiefly in terms of mechanics, the basic
equipment units of the renewable (solar, wind,
hydraulic, geo-thermal) energies, the basic units
of the power stations and their operation and
technical properties as well as the factors
influencing them are analysed.
Process Control The aim of the course is to give basic knowledge
usable for describing, analyzing, modeling,
simulation and control of dynamic systems from
engineering practice. The main chapters of the
subject are: process control fundamentals;
configuration and hardware of control loop;
mathematical model of control system;
description of linear systems, analysis of linear
systems in time and frequency domain; Laplace
transform; signal flow chart reduction;
properties of signal transfer elements; change of
signal transfer properties with feedback.
Internal
The aim of the course is to describe the theory,
Combustion
structure, adjustment of internal combustion
Engines and
engines and the methods and instruments of the
Vehicles
tests. The purpose of the course is to define the
technical parameters of vehicles moving on
public roads and on the terrain, describing the
most important structural elements of the
known vehicle types and the technical
parameters of the type selection. The aim of the
course is to summarize the current
environmental and other requirements for
vehicles in the European Union.
Building Service Technical systems required for ensuring the
Engineering
humans? animals? and plants? living conditions:
the most important interrelations of water
supply, canalization, ventilation, heating, gas
supply, function and operation of these systems.
Main chapters: Processes of building service
engineering, water supply, DHW supply,
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canalization, water and waste water
treatment/purification, fundamental of airconditioning, ventilation, air purification,
building physics, heating, gas supply.
SGMMGX02XXN

Management

SGMMUM003BN

Material
Handling and
Logistics

The main objective of the course is to teach the
theoretical background of management tasks in
a systematized form. The main chapters of the
course: explanation of management,
development of management science, planning,
decision making process, organization, structure
of organizations, leadership, leadership modells,
communication, motivation, monitoring and
controlling. After completing the course the
students will be able to gain their general and
functional management knowledge.
The objectives of the Material Handling course
to introduce students into the theory and
practice of material handlings machines (which
are designed to move individual articles such as
solids or free-flowing bulk materials over a
horizontal, inclined, declined, or vertical path of
travel with continuous motion) and to give
elementary knowledge to the design of these
equipments. The course based on knowledge of
Maths, Mechanics, Elements of Machines. In
every topic operation, construction, application
and design of the machine will be discussed.
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Dr. Magó
László

The Logistics lecture is oriented towards the
componential functions of logistics. The
logistical task spectrum is characterized by a
great degree of variety, because logistics is
connected both with economic as well as
business processes, in all value-added steps
from the processing of raw materials to the end‐
user. The persons concerned with these value‐
added steps are suppliers, manufacturers,
producers, and service providers but even
wholesalers and retailers. Secondly, complexity
arises due to dynamics that are simultaneously a
result of business activities and promoted by
logistics.
SGMGET003BN

CNC
programming
practices

3

6

Dr.
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Róbert
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SGMJTX03XXN

Maintenance of
Machinery

SGMKLX37XXN

Energy
management in
indusrty

SG2JI001N

Business Law

SGMGTX16XXN

Measurements
and Quality
Assurance in
Machine
Industry

Understanding the technical and economic
criteria of rebuildability of defective machines
and components, and determining the optimal
machine life. Technical, economical knowledge
of major repair technologies, planning of repair
processes and definition of resources, and
planning of machine maintenance workshops.
The subject involves knowledge of the use of
energy by industry (purchase, use,
transformation). The article provides an
overview of traditional and renewable energy
sources and energy sources, energy needs and
its design, energy and cost analysis of energy
use. It discusses in detail the specific energy
consumption indicators, the energy value, and
the role, possibilities and solutions of energy
storage. On the exercises the students take
technological and building energy calculations.
As part of a project project, energy saving,
energy loss exploration and efficient use are
underway.
The basic purpose of teaching a subject is to
educate technically qualified professionals with
legal knowledge on the basis of which they are
able to understand the rules defining the
operation of the economy, to detect legal
problems arising in their work and to solve them
in simpler cases. Subject matter: Definition and
functions of state and law. The legal system and
the jurisdictions. Structure of the law. The legal
relationship. Regulation of the Hungarian state
organization. The concept of ownership and
partial rights. Entrepreneurial forms, legal rules
for their creation, operation and termination.
Bankruptcy and liquidation proceedings. The
legal regulation of the employment relationship,
the conclusion of the employment contract, the
content, the termination and termination of the
employment relationship.
The subject gives students a solid foundation of
knowledge and skill in performing
measurements and calculations. Students learn
to use precision measurement tools, such as
steel rule, tape measure, protractor, micrometer,
height gauge, various calipers and dial
indicators. Students learn how to collect data on
a sample and calculate the mean, median and
standard deviation. They also learn how these
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concepts relate to statistical sampling, tolerance
and quality control.
SGMJTX23XXN

Mending and
service
technologies

2
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Róbert Zsolt

SGMMCX30XXN

FEM
Technologies

2

Dr. Oldal
István

SGMKOR004BN

Environmental
management
and technology

This module focuses on the technical-,
economic-, and ecological foundations of
relationship. For the mechanical engineers this
subject presents the basically of ecology and the
relationships between of ecological nature and
social environment are discussed. The course,
students learn about the global and regional
economic development and growth problems,
environmental impact, and their possible
regulatory responsibilities to ensure harmony.
The course introduces the operations and the
processes that can be applied in environmental
protection with emphasis on their technical
background and equipment. The main parts of
the subject are: mechanical-, hydrodynamic-,
caloric- and mass transport operations and
chemical- and biological processes.
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Dr. Géczi
Gábor

SGMGTX16XXN

Measurements
and Quality
Assurance in
Machine
Industry

The subject gives students a solid foundation of
knowledge and skill in performing
measurements and calculations. Students learn
to use precision measurement tools, such as
steel rule, tape measure, protractor, micrometer,
height gauge, various calipers and dial
indicators. Students learn how to collect data on
a sample and calculate the mean, median and
standard deviation. They also learn how these
concepts relate to statistical sampling, tolerance
and quality control.
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Subjects from Msc in Mechanical Engineering course
2 nd semester subjects
4th semester subjects
SUBJECT CODE TITLE OF
SUBJECT

SHORT DESCRIPTION

SGMMCX02XMN Mechanical
vibrations

Objective: The higher chapters of kinetics and
the introduction of the basics of swinging on
creative, design, research engineers. The
theoretical beyond the methods of their
engineering application We also intend to
describe the audience in a specific way through
tasks.
Mathematical introduction: the elements of
tensor algebra and vector analysis calculus.
Basic conservation laws of mechanics: energy-,
impulse and moment of impulse with examples.
Introduction: some basic results from the static
fluid systems with examples with applications
of Torriceli’s law. Some simple examples of
applications of the Bernoulli’s and continuity
equations.
Basic mathematical features of general balance
equations. The concept of local-, and substantial
balances with some simple examples. The
Navier-Stokes equation, as the most important
general equation of motion of hydrodynamics in
the case of the viscous fluid flow with some
simple applications. Elements of particle
dynamics, including detailed analysis of the
problem of harmonic oscillations, and relevance
of the dissipative forces with examples with
emphasis on the classical problem of the
damped harmonic oscillator. Foundations of the
mechanics of dissipative continua (including
both fluid dynamics and elasticity theory). The
Stokes’ law with some simple applications. The
motion of a spherical particle in viscous fluids at
rest. The Hagen-Poiseuille’s law with
applications. A concise presentation of the
boundary layer phenomena relevant for
engineering applications. Relevance of the heat
expansion phenomena in solids and fluid
systems with some simple applications.
Instability mechanisms and role of control
parameters: relevance of the Reynolds’ and

SGMKLX01XMN Fluid Mechanics
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Rayleigh’s numbers at turbulent and convective
flow instability phenomena.
Foundations of the theory of coupled transport
processes taking place in macroscopic
dissipative continua, with some simple
applications. Relevance of the Onsager’s
reciprocity relations.
Manifestation of the Duffour-, and Soret-effects
at drying processes.
SGMETX01XMN Engineering
The Engineering Thermodynamics deals with
Thermodynamics such concepts of thermodynamics that are used
to solve engineering problems. Engineers use
thermodynamics to calculate and to find ways to
make more efficient caloric systems.
Engineering thermodynamics develops the
theory and techniques required to use empirical
thermodynamic data effectively. There are even
applications which are tailored to specific areas
which give answers for common design
situations. But thorough understanding only
comes with knowledge of underlying principles,
and the ability to judge the limitations of
empirical data.
The Advanced Engineering Thermodynamics is
the extension of the topics in thermodynamics
that ones learned during the BSc courses. Since
there is a close connection between the BSc and
MSc thermodynamics hence it will be frequently
made reference to the relevant BSc topics.
SGMMEG006MN Basic of modeling The basic objective of the course is to introduce
students how to solve engineering problems by
with the
using finite element analysis.
computer
Mark: term mark (3 credits)
The students study the methods used to create
good finite element based models of
engineering problems, and how to analyse their
solutions. 1 seminar (90 min)/week.
Literature:
 O. C. Zienkiewicz, R. L. Taylor, J. Z. Zhu: The
Finite Element Method: Its Basis and
Fundamentals, Butterworth-Heinemann;
6 edition (May 2, 2005)
 O. C. Zienkiewicz, R. L. Taylor: The Finite
Element Method for Solid and Structural
Mechanics, Butterworth-Heinemann; 6
edition (September 20, 2005)
 O. C. Zienkiewicz, R. L. Taylor, P. Nithiarasu:
The Finite Element Method for Fluid
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Dynamics, Butterworth-Heinemann; 6
edition (September 19, 2005)
Requirements:
100 points. Two tests: 40 + 60 points
1st test is theory, 2nd test is about solving
practical problems using ANSYS Workbench.
At least 51 points are needed.
Term mark is calculated as:
0 - 51 points
failed(1)
51 - 60 points
pass (2)
61 - 75 points
satisfactory (3)
76 - 85 points
good (4)
86 - 100 points
excellent (5)
WEEK TOPICS
1.
Basics of elasticity, definitions.
Boundary problems of elasticity. Basics
of calculus of variation.
2.
Energy theorems of elasticity. Principle
of minimum potential energy. Principle
of Lagrange variation
3.
Finite element model based on
displacement method
4.

Introduction a FEM software. Drawing.

5.

Problems of 2D beams.

6.

Problems of 3D beams.

7.

2D problems.: plane stress.

8.
9.

2D problems.: plane strain,
axisymmetric.
3D problems: shells.

10.
11.

3D problems: bodies.
Test.

12.

SGMGET011MN Manufacturing
processes

Problems of buckling and natural
frequency.
13.
Basics of elasticity, definitions.
Boundary problems of elasticity. Basics
of calculus of variation.
The aim of the course is to present the entire
production process - from preparation to final
product verification - to the production process
and system categories and headline
characteristics. The most important topics are
the integrated manufacturing systems (FMS,
CÍM) and presentation of its important technical
11

4

Dr. Zsidai
László

SGMKLX02XMN Eco technology

SGMGTX01XMN Engineering
Materials

SGMGSX04XMN Complex
Engineering
Activity

SGMGSX06XMN Project Work I.
(design,
reconstruction)

(CNC, industrial robots, additive process…) and
organizational elements (structure, JIT,
KANBAN…). The types of manufacturer systems
(single and mass production systems), his
structure, his planning, his technological,
organizational and methodological bases.
Optimising and simulation in the planning of the
production processes and systems. We put
special emphasis on presenting the LEAN
manufacturing philosophy and system (TPM,
KAIZEN, 5S…)
It is essential to development, improvement or
in extreme cases ignore of existing technologies,
manufacturing practices and devices approach
to environmental protection. It is very
important to design new technologies and
equipment, which has been avoiding previous
mistakes and do not cause environmental loads.
This course presents the results and examples
of technical solutions and developments in the
field of "prevention" through a specific
technology (food, construction, trans-portation,
etc.).
Materials in history. Change of importance of
materials. Engineering constructions and
materials. Main groups of materials. Material
properties. Steels and irons. Special steels, alloys.
Phase diagrams of alloys. Properties and typical
applications of Al, Cu, Ti. Engineering polymers:
production, properties applications. Ceramics,
rubbers
and
composites.
Production
technologies, material properties and specific
applications. Intelligent materials in practice
Learn the complex engineering design
approach. Presentation of the career path of the
technical products, description of the most
important phases of design tasks (possibilities
for finding solutions, design process). In the
context of a comprehensive approach, product
compliance and product liability are described.
The basis for reverse engineer activity is
described, and engineering and design task
solutions are presented through case studies.
With the help of a technical construction you
can master the planning and reconstruction
tasks. Design drafting (mechanical and
geometric modeling), computer modeling.
Define operational parameters (environment,
motion and load characteristics). Create and test
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a virtual prototype (model). Definition and
evaluation of function-specific functions.
Development and optimization of the design
according to specific criteria.
SGMGRX03XMN Systems
Engineering

SGMMCX10XMN Modeling with
the computer

Systems Engineering is an interdisciplinary
approach and means to enable the realization of
successful systems in production,
implementation as well as system operation
area. This discipline focuses on defining user
needs and required functionality early in the
system life cycle, documenting requirements,
then proceeding with design synthesis and
system validation while considering the
complete problem including operations, performance, test, manufacturing, cost, and schedule.
Systems engineering links to system theory,
cybernetics, cont-rol theory, decision theory,
statistics, and optimization, as well as ICT
theory and practice. After taking this course,
you should be able to:
– Understand system
engineers&CloseCurlyQuote; role and
responsibilities in organizations.
– Develop a systems engineering plan for a
realistic project.
– Judge the applicability of any proposed
process, strategy, or methodology for systems
engineering using the fundamental concepts
from disciplines such as of probability,
economics, and cognitive science.
– Apply systems engineering tools (e.g.,
requirements development and management,
robust design, etc.) to realistic problems;
– Recognize the value and limitations of
modeling and simulation.
– Formulate an effective plan for gathering and
using data.
– Know how to proactively design for and
manage system lifecycle targets.

In the framework of the course the students get
to know the operation, use and modeling
process of a finite element program by solving
practical tasks.

13

4

Dr. Faust
Dezső

3

Bessenyei
Kornél

