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Effects produced by oscillations applied to nonlinear dynamic systems: a general approach and examples

A general approach to study effects produced by oscillations applied to nonlinear dynamic systems is developed. It implies
a transition from initial governing equations of motion to much more simple equations describing only the main slow
component of motions (the vibro-transformed dynamics equations). The approach is named as the oscillatory
strobodynamics, since motions are perceived as under a stroboscopic light. The vibro-transformed dynamics equations
comprise terms that capture the averaged effect of oscillations. The method of direct separation of motions appears to be
an efficient and simple tool to derive these equations. A modification of the method applicable to study problems that do
not imply restrictions on the spectrum of excitation frequencies is proposed. It allows also to abandon other restrictions
usually introduced when employing the classical asymptotic methods, e.g., the requirement for the involved nonlinearities
to be weak. The approach is illustrated by several relevant examples from various fields of science, e.g., mechanics,
physics, chemistry and biophysics.

General information

State: Published

Organisations: Department of Mechanical Engineering, Solid Mechanics, Russian Academy of Sciences
Authors: Blekhman, I. I. (Ekstern), Sorokin, V. S. (Intern)

Number of pages: 17

Pages: 2125-2141

Publication date: 2016

Main Research Area: Technical/natural sciences

Publication information

Journal: Nonlinear Dynamics

Volume: 83

Issue number: 4

ISSN (Print): 0924-090X

Ratings:

BFI (2017): BFl-level 2

Web of Science (2017): Indexed Yes

BFI (2016): BFl-level 2

Scopus rating (2016): SJR 1.202 SNIP 1.523 CiteScore 3.36
Web of Science (2016): Indexed yes

BFI (2015): BFl-level 2

Scopus rating (2015): SJR 1.423 SNIP 1.533 CiteScore 3.06
BFI (2014): BFl-level 2

Scopus rating (2014): SJR 1.235 SNIP 1.73 CiteScore 3.07
Web of Science (2014): Indexed yes

BFI (2013): BFl-level 2

Scopus rating (2013): SJR 1.214 SNIP 1.638 CiteScore 2.85
ISl indexed (2013): I1SI indexed yes

BFI (2012): BFl-level 2

Scopus rating (2012): SJR 0.9 SNIP 1.938 CiteScore 2.83
ISI indexed (2012): I1SI indexed yes

BFI (2011): BFl-level 2

Scopus rating (2011): SJR 0.825 SNIP 1.436 CiteScore 1.8
ISl indexed (2011): I1SI indexed yes

Web of Science (2011): Indexed yes

BFI (2010): BFl-level 2

Scopus rating (2010): SJR 0.881 SNIP 1.468

Web of Science (2010): Indexed yes

BFI (2009): BFl-level 2

Scopus rating (2009): SJR 0.889 SNIP 1.451

BFI (2008): BFl-level 2

Scopus rating (2008): SJR 0.961 SNIP 1.378

Web of Science (2008): Indexed yes

Scopus rating (2007): SUR 0.772 SNIP 1.205


https://core.ac.uk/display/43253812?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Scopus rating (2006): SJR 0.835 SNIP 1.254
Web of Science (2006): Indexed yes

Scopus rating (2005): SJR 0.829 SNIP 1.3
Scopus rating (2004): SJR 0.885 SNIP 1.192
Web of Science (2004): Indexed yes

Scopus rating (2003): SJR 0.677 SNIP 1.23
Scopus rating (2002): SJR 1.106 SNIP 1.042
Scopus rating (2001): SJR 0.535 SNIP 0.991
Web of Science (2001): Indexed yes

Scopus rating (2000): SJR 0.568 SNIP 1.003

Scopus rating (1999): SJR 0.838 SNIP 0.949

Original language: English

Oscillations, Nonlinear dynamic systems, Slow motion, Small parameter, The method of direct separation of motions
DOls:

10.1007/s11071-015-2470-x
Source: FindlIt
Source-ID: 2287729248



