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Subject objectives

The student becomes familiar with the literature on the theory of machines and mechanisms in space
structures. The student becomes familiar with with the most important sections of Theory of machines and
mechanisms in space structures. Learns about the principles of Structural Analysis, Kinematics and
Dynamics of planar mechanisms. The student uses vector and matrix methods to describe the geometry of
mechanisms, knows the methods of kinematic analysis of spatial mechanisms and the Denavit-Hartenberg

notation.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K7_WO04] Knows and
understands, to an increased
extent, processes occurring in the
life cycle of equipment, objects
and technical systems, including
software systems.

The student knows the life cycle of
mechanical devices

[SW1] Assessment of factual
knowledge

[K7_W02] Has well-ordered and
theoretically based knowledge of
mechatronics in space
applications, as well as
mechanical technologies and the
design of space mechanisms and
structures.

The student has knowledge of the
mechanisms

[SW1] Assessment of factual
knowledge

[K7_KO03] Can analyse and
implement assigned tasks while
maintaining high technical
standards. Is able to work and
interact in a group, taking on
different roles. Adheres to the
principles of professional ethics
and respects the diversity of views
and cultures.

The student analyses and solves
tasks on space mechanisms and
constructions, working in
workgroup. At the same time he/
she provides high technical
standards of the work.

[SK3] Assessment of ability to
organize work
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Subject contents

Familiarize students with the classification of the most important elements of mechanisms and machines,
open kinematical chains, closed kinematic chains, classification of kinematical pairs and kinematic
assemblies. Review of the most popular types of mechanisms. An introduction of the main concepts of
structural analysis - structural equation of mobility of mechanisms, degrees of freedom, Assur structural
groups, classes, orders and forms of the groups. Introduction to the selected methods used for determining
the position, velocity and acceleration. Presentation of methods of dynamics of mechanisms - equations of
kinetostatics, determination of forces present in kinematic pairs, differential equations of motion of
mechanisms. Introduction to the free and forced vibration of discrete systems. To familiarize student with
methods of vector and matrix description of kinematics of mechanisms, including the coordinates of
constituting elements, coordinate systems, as well as the matrix notation. The analytical methods in
kinematics of planar mechanisms, as well as the Denavit-Hartenberg notation for spatial mechanisms and
manipulators are presented. The student become familiar with the methods of numerical determination of
velocities and accelerations of selected points of planar and spatial mechanisms. Presentation of numerical
methods for solving simple and inverse. The student become familiar with the numerical methods used in
the dynamics of manipulators, especially the direct and inverse

problems of dynamics. Discussion of the energy balance of the machine to familiarize students with the
calculation of mechanical efficiency of machines and self-locking conditions.

Prerequisites
and co-requisites

1) Mechanism theory and dynamics of machines I, including aspects of structural analysis, kinematics
anddynamics of planar mechanisms, vibrations of systems with one degree of freedom and with many
degreesof freedom without damping.2) Mechanics including statics, kinematics, dynamics of mechanical
systems.3) Mathematics including algebra, matrix calculus, differential and integral calculus, linear
differential equations.

Assessment methods
and criteria

Subject passing criteria

Passing threshold

Percentage of the final grade

Exercises

56.0%

60.0%

Exam

56.0%

40.0%

Recommended reading

Basic literature 1. Morecki A., Knapczyk J., Kedzior K.: Teoria mechanizmow i

manipulatoréow WNT 2002

2. Oledzki A.: Podstawy teorii maszyn i mechanizmoéw. WNT 1978

3. Morecki A., Knapczyk J., Kedzior K.: Teoria mechanizmow i
manipulatoréw. Podstawy i przyktady zastosowan w praktyce. WNT,
Warszawa 2001

4. Wawrzecki J.: Teoria maszyn i mechanizméw. Wyd Polit. Lodzkiej,
t6dz 1994

1. Miller S.; Teoria maszyn i mechanizméw analiza uktadow
kinematycznych; Oficyna Wydawnicza Politechniki Wroctawskiej;
Wroctaw 1996

Supplementary literature

2. Mitynarski T., Listwan A., Pazderski E.; Zbiér zadan z teorii
mechanizméw i maszyn do analizy kinematycznej mechanizmow;
skrypt Politechniki Krakowskiej; Krakéw 1992

eResources addresses Adresy na platformie eNauczanie:

Example issues/
example questions/
tasks being completed

Structural classification of mechanisms: groups, classes, orders, forms.

Direct and inverse problem of kinematics of the mechanism, trajectory planning problem

Methods of modeling of loads carried by rotating and prismatic kinematic pairs, known and searched
parametersintroduce, define and comment the concept of the inertia reduced on the drive shaft,
Homogeneous transformations: the idea and propertiesDenavitaHartenberga coordinates: orientation of the
axes

Work placement

Not applicable
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