Forth Serbian (29" Yu) Congress on Theoretical and Applied Mechanics
Vrnjacka Banja, Serbia, 4-7 June 2013

LINEAR AND NONLINEAR DYANAMICS OF HYBRID SYSTEM

To memory of my Serbian professors: Draginja Nikolic, Danilo P. Raskovic and Tatomir P. Andjelic and to
academicians supported my international scientific acctivity in nonlinear dynamics: Yuri AleRseevich
Mitropolskiy, Viadimir Metodievich Matrosov and Valentin Vitalevich Rumsantsev and President of
IFNA Professor dr V. Lakshminatham

Katica R. (Stevanovi¢) Hedrih

Mathematical Institute of Serbian Academy of Sciences and Arts, Belgrade
and Faculaty of Mechanical Engineering University of Ni§, Srbia
e-mail: khedrih@eunet.rs, katicahedrih @ gmail.com.khedrih@sbb.rs

ABSTRACT. Discrete continuum method [1,2] for investigation of linear and nonlinear
dynamics of hybrid systems containing coupled multi deformable bodies is presented. By use
coupled rods, beams, strings, plates and membranes by discrete continuum mass less layers as
well as layers with translator and rotator inertia properties into hybrid system series of hybrid
system dynamics are investigated and phenomenological mappings in dynamics of these
different real system is identifies. Expressions of generalized forces of subsystem interactions
in hybrid system are presented by component mechanical energies and functions of energy
dissipations. A model of dynamical dislocations with inertia properties in plate is presented.
Transfer energy between subsystems. Constitutive relation of standard elements of discrete
continuum coupling layers with translator and inertia properties, nonlinear elastic and fractional
order properties are presented. Interaction between two coupled linear and nonlinear system,
each with one degree of freedom as well as dynamics of discrete no homogeneous chain are
considered in the light of mathematical analogy for obtaining eigen time functions of solutions
of component deformable body displacements in hybrid system dynamics.

Also, lecture present series of the discrete system with hybrid dynamics in the form of coupled
rotations and with ideal or no ideal constraints as well with vibro-impacts. Theorem of
existence of trigger of coupled singularities in the phase portraits of the system with coupled
rotations is presented.
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