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Learning outcomes

Prerequisites

Course description

Theoretical knowledge of formulation and solutidrstatics problems and free vibrations
of basic machine parts using finite element meff@dSMOS/M software). The students
will be able to perform on their own the analysistwength and free vibrations of models
of machine parts, draw conclusions important frdra point of view of design and

operation. The students will be aware of the rdlepmper machine design for the
comfort of the society. They will also know howdooperate in a small team.

Basic computer skills. Knowledge of safety rulesdomputer’s users.

LECTURE

Literature. General rules of creation of computaiomodels of the real objects - one,
two or more degrees of freedom models.

Modeling of dynamics of machine element and ufitee continuous model of the frame
and the frame coupled with the harmonic oscillator.

Discrete, continuous and continuous-discrete dyoamimodels.
equivalent mass and stiffness.

The initial problem formulations and solutions I tuse of the Runge-Kutta method of
the fourth order.

Sample cases of initial problem solution by usearhputer calculation packages.

Determining of



Form of assessment

Free vibration problems of the complex systems isting of continuous elements like:
bars, beams connected with discrete elements filass, spring, linear oscillator. The
Lagrange’s multipliers method of formulation andusion.

Modeling of kinematics and dynamics of mechanicgstems — sample cases of
machines: truck crane with the carried load anddbcrane with the carried load

TUTORIALS:
Not applicable

LABORATORY

The introduction task illustrating the procedure fafrmulation and solution of
engineering task by using finite element methodesys e.g. COSMOS/M.

Computation models of beams and solution of s&itength and free vibration problems.
Computation models of coupled mechanical systemdelitg real objects and solution
of static strength and free vibration problems.

Engineering tasks to check the knowledge and siitained during the course.
Computation FEM model of frame with attached lineacillator. Static and dynamic
analysis of the modeled system.

Computation discrete model of frame with attachieddr oscillator. Analysis of free and
forced vibration problem.

Engineering tasks to check the knowledge and siditained during the course

PROJECT
Not applicable

SEMINAR
Not applicable

Written partial tests.



Basic reference materials 1.

Other reference None.

materials

COSMOS/M - Finite element analysis system, verslon5, Structural
Research & Analysis Corporatipt995.

Piszczek K., Walczak J.: Drgania w budowie mas8BWN, Warszawa,
1982.

Rusiski E.: Metoda elementéw skczonych. System COSMOS/M.,
Wydawnictwa Komunikacji i¢cznaci, Warszawa, 1994.

Skalmierski B.: MechanikdRWN,Warszawa, 1994.

Posiadata B. (red.), Kukla S., Przybylski J., SethaVN., Tomski L.:
Modelowanie i badania zjawisk dynamicznych wgsikow teleskopowych
i zurawi samojezdnychVNT, Warszawa, 2000.

Posiadata B. (red.), Geisler T., Paliski J., Sochacki W.: Rysunek
techniczny w AutoCADzie,Wydawnictwo Politechniki @gtochowskigj
Czestochowa, 2002.

Posiadata B. (red.), Cekus D., Geisler T., KuklaP8zybylski J., Sochacki
W., Wilczak R.: Modelowanie, identyfikacja modelibadania dynamiki
zurawi samojezdnych WNT, Fundacja Ksizka Naukowo-Techniczna,
Warszawa, 2005.

Posiadata B. Modelowanie i analiza digaiagto-dyskretnych uktadéw
mechanicznych. Zastosowanie formalizmu domkdw Lagrange’a,
Wydawnictwo Politechniki @gtochowskigjSeria Monografie nr 136, 2007.
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